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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;

&Warn in This symbol indicates the possibility of serious injury
g 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.
A Be careful! Electric shock may occur.

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



Safety Instruction

Safety Instructions when designing

/N\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

/\ 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

/\ 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.




Safety Instruction

Safety Instructions when wiring

/NWarning

» 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.




Safety Instruction

Safety Instructions for test-operation or repair

‘a

/NWarning

» 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

/\ Caution

» Product or battery waste shall be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
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Chapter 1 Introduction

Part 1. System

Chapter 1 Introduction

1.1 Guide to this Manual

This manual includes specifications, functions and handling instructions for XGB series PLC. This manual is divided up into chapters as follows

No. Title Contents
Describes configuration of this manual, unit’s features and
Chapter 1 Introduction
terminology.
Describes available units and system configuration in the
Chapter 2 System Configurations
XGB series.
Describes general specifications of units used in the XGB
Chapter 3 Specifications
c series.
o
2
2 Chapter 4 CPU Specifications Describes performances, specifications and operations.
Describes the check items and method for long-term
Chapter 5 Maintenance
normal operation of the PLC system.
Chapter 6 Troubleshooting Describes various operation errors and corrective actions.
Describes system configuration following EMC
Chapter 7 EMC Specifications
specification.
Program Configuration and Operation
Chapter 1
- Method Describes performances, specifications and operations.
®
= o
o Chapter 2 CPU Specifications
Chapter 3 Input/Output Specifications Describes operation of basic and input/output.

1-1




Chapter 1 Introduction

Chapter 4 Built-in High-speed Counter Function Describes built-in high-speed counter functions.
Chapter 5 Datalog Function Describes Datalog Function
Chapter 6 Built-in PID Function Describes Built-in PID Function
Describes the specification, method to use each
Chapter 1 Overview positioning function, programming and the wiring with
external equipment of embedded positioning function.
Chapter 2 Specifications Describes general specifications of Positing function.
o Describes the Operation order in case of positioning
% Chapter 3 Operation Order and Installation
= operation by embedded positioning.
@
o™
Describes parameter and operation data to be set by
Positioning Parameter & Operation
Chapter 4 software
Data
package with embedded positioning.
Describes the internal memory used for positioning
Chapter 5 Internal Memory and IO Signal
module if XGB Main unit
g
g Chapter 1 Embedded Analog Describes the Built-in Analog Function used in XGB PLC.
<
Describes the Built-in FEnet Communication used in XGB
Chapter 1 Built-in FEnet Communication
c PLC.
8
g
é Describes the Built-in Cnet Communication used in XGB
£ Chapter 2 Built-in Cnet Communication
g PLC.
Appendix 1 Flag List Describes the types and contents of various flags.
%;f Shows dimensions of the main units and expansion
2 | Appendix2 Dimension
é modules.
Appendix 3 Instruction List Describes the special relay and instruction list.
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Chapter 1 Introduction

1.2 Features

The high performance XGB basic unit has the following characteristics.

1.3.1 Advanced Performances

(1) Rapid Processing Speed
The processing speed has been improved up to more than 30% compared to the existing XGB PLC.
Standard Type Advanced High performance
ltems Remarks
(XBC-S) Type(XBC-H) (XBC-U)
Sequence Based on
94 ns 84 ns 60 ns MLOAD command
command
Data command 21us 154 us 158 us Based on MOV command
4,99 us 4.85 us 3.8us RADD command
Real 45us 4.64 s 3.8us RMUL command
8.5us 8.18 us 59us LADD command
Long Real 8.0us 9.62 us 6.0 LMUL command

(2) Advanced embedded functions
Various and special communication functions that the existing XGB could not provide are embedded.
- Embedded Data logging function through the SD memory
- Embedded Fast Ethernet supporting the switching function
- Embedded 4-axis positioning function supporting CAM operation, multi-axis interpolation(XEC-
DN32UP/DR28UP)
- Embedded analog I/O 8 channels with 14bit resolution (XEC-DN32UA/DR28UA)

1.3.2 Flexibility of System Configuration

(1) The small and medium-sized system can be established, which controls up to 352 points I/O through 10-
stage expansion.

(2) Compact size
Compared to the existing XGB basic unit, this product has various embedded functions to enhance
functionality and has a reduced size so you can install it even in a small space. (Unit: mm)

Type Model Size (W*H*D) Remarks
XEC-DN(P)32U/DR28U | 150 * 90 * 64 ‘
XEC-DN(P)32UP/
o 185*90* 64
Basic unit DR28UP 85790%6
XEC-DN(P)32UA/
® 185*90 * 64
DR28UA
Expansion module | XBE-,XBF-,XBL- 20*90 * 60 Based on the minimum size

(3) Securing compatibility of the existing expansion/special/communication module
All types of the existing XGB expansion/special/communication modules are available.
(4) Expanding the applications through various expansion modules
- It provides 8 points, 16 points, 32 points module 1/O expansion module (In the case of relay output, 8/16
points module) with single input, single output, mixed I/O module.
- It supports various special modules such as positioning, high-speed counter, analog 1/O, temperature
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input, temperature control.
- It provides various communication I/F modules such as Cnet, FEnet, RAPIEnet, CANOpen, Profibus-DP,
DeviceNet.

1.3.3 Powerful Embedded Functions

(1) Embedded high-speed counter function
- The high-speed counter with up to 100kpps 8 channels (based on 1 phase 1 input 1 multiplication) is
embedded.
- Various additional functions such as comparative readout, comparative task, frequency measurement,
revolutions per hour, etc. are provided.
- Parameter setting using XG5000, various monitoring and diagnosis functions are provided.
- You can conduct a trial run through XG5000’s monitoring without the program so you can easily check of
abnormalities of external wirings and data setting.
(2) Embedded data log function
- The data log function that can use the SD memory card of up to 6GB is embedded.
- You can save various device data of the PLC for a long time with only parameter setting using XG5000.
- You can save the desired data depending on different conditions such as trigger collection, event collection,
etc.
- It supports the remote data access through FTP communication.
(3) Embedded communication function
- It has embedded Cnet 2 channels and Enet 1 channel at the same time.
- It can communicate with other devices very easily without the special communication I/F module by using the
embedded communication function.
- It enhances convenience by providing various protocols such as dedicated communication, customization,
etc.
-You can check the communication state very easily thanks to the diagnosis function and
transmitting-receiving frame monitoring function.
- The 2 ports switch function embedded in Ethernet makes the configuration of line topology easier.
(4) Embedded PID function
- It supports the embedded PID control function up to 16 loops.
- It provides parameter setting using XG5000, convenient loop state monitoring through trend monitor.
- You can get the control constant easily by the improved automatic synchronization function.
- You can improve control accuracy by using various additional functions such as PWM output, AMV, APV,
SV Ramp, etc.
- It provides various control modes such as forward/reverse mixed operation, 2-stage SV PID control,
cascade control, etc.
-You can secure stability through various alarm functions such as PV MAX, PV change warning, etc.
(5) Embedded position control function (Available for XBC-DN(P)32UP/DR28UP type only)
- The line drive output positioning function with up to 2Mpps 4-axis is embedded.
- It provides parameter setting using XG-PM that is the exclusive setting tool, operation data edition, diverse
monitoring and diagnosis functions.
- You can conduct a trial run through XG-PM’s monitoring without the program so you can easily check the
external wirings and operation data.
(6) Embedded analog I/O function (Available for XEC-DN(P)32UA/DR28UA type only)
- The analog input 4 channels(voltage/current), analog output 4channels (voltage 2 channels, current 2
channels) are embedded.
- It can measure the analog value more accurately thanks to the high resolution of 14bit.
- You can conduct a trial run through XG5000’s monitoring without the program so you can easily check the
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external wirings and operation data.

1.3 Terminology

1.3.1 General term

The following table gives definition of terms used in this manual.

Terms

Definition

Remark
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Example)
- ) . ) E [
A standard element that has a specified function which configures r);poa;rljslfn
Module the system. Devices such as I/O board, which inserted onto the ) '
Special module,
mother board. -
Communication
module
. . Example
Unit A single module or group of modules that perform an independent M);in L:)nit)
fi art of PLC systems. o
operation as a part 0 systems Expansion unit
PLC System A system which consists of the PLC and peripheral devices. )
A user program can control the system.
A program and debugging tool for the MASTER-K series.
XG5000 It executes program creation, edit, compile and debugging. -
(PADT: Programming Added Debugging Tool)
Software to execute description, edition of basic parameter, high
XG-PD speed link, P2P parameter, and function of communication

diagnosis

I/O image area

Internal memory area of the CPU module which used to hold I/O
status.

Cnet Computer Network -
FEnet Fast Ethernet Network -
RAPInet RAPInet Network -
CANopen Controller Area Network -
Pnet Profibus-DP Network -
Dnet DeviceNet Network -
RTC Abbreviation of ‘Real Time Clock'. It is used to call general IC that )
contains clock function.
Watchdog Supervisors the pre-set execution times of programs and warns if a )
Timer program is not competed within the pre-set time.
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Terms Definition Remark
Current flows from the switch to the PLC input terminal if a input signal
turns on.
e — -
i PLC
& .
+ Switch ~ Current —:\r Z: Input
Sink Input A power !
source )
- Common impedance
i
Current flows from the PLC input terminal to the switch after a input signal
turns on.
AT -
Common 5 Z: Input
Source Input 7 A power i
!
T Current | impedance
Switch

Current flows from the load to the output terminal and the PLC output
turn on.

PLC !
Sink Output e
Output 1
Junction  § +
i A power
L source
Q _
i
Currentf  —— =~~~/ 7T . utput
turn on.
TR T
Source Output ,L Common
~
1
i +
~ source

S R —
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1.3.2 Serial communication term

(1) Communication type
(@) Simplex
This is the communication type that data is transferred in a constant direction. Information can not be transferred in the
reverse direction.
(b) Half-Duplex
Data is transferred in two ways with one cable if time interval provided, though it can'’t be transferred simultaneously.
(c) Full-Duplex

Data is simultaneously transferred and received in two ways with two cables.

(2) Transmission type
(a) Serial transmission
This type transmits bit by bit via 1 cable. The speed of transmission is slow, but the cost of installation is low and the

software is simplified.

X RX
e ui e r L
76543210 76543210

RS-232C, RS-422 and RS-485 are the examples
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(b) Parallel transmission
This type is used in printer, etc., which transmits data in unit of 1 byte, so the speed is high and the accuracy of data

is reliable. However, the longer the transmission distance is, the higher the cost of installation is geometrically.

1
X RX

1 1L
1 1L

1L

(3) Asynchronous Communication
This communication type transmits characters one by one synchronously in serial transmission. At this time,
synchronous signal (Clock, etc.) is not transmitted. Character code is transmitted with a start bit attached to the head of 1

character, and it is finished with a stop bit attached to the tail.

¥ For transmitting KOREA
Transmission Direction |:>

p s p s p s b s b s b s b s
L I T e R B o A i LI R
o [T{7 Aot [A Aot [EA{{oft R A{{oft{O]A{lofr{K]|Al{o]t|q |
plT PlT PlT PlT plT plT PlT

" ol T y T y T y T y T y T " o | T

/ N\

Stop Bit  Paritv Bit Data Bits Start Bit
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(4) Protocol
This is communication rule established in relation between the transmission side and the receiving side of information in
order to send and accept information between two computers/terminals or more without error, effectively, and reliably. In
general, this specifies call establishment, connection, structure of message exchange form, re-transmission of error

message, procedure of line inversion, and character synchronization between terminals, etc.

(5) BPS (Bits Per Second) CPS (Characters Per Second)
BPS is a unit of transfer rate that represents how many bits are transferred per second. CPS is the number of the
characters transferred for a second. Generally, one character is 1Byte (8Bits), so CPS is the number of bytes which can

be transferred per second.

(6) Node
Node is a term that means the connected nodes of the data in the network tree structure, generally network is composed

of a great number of nodes, and is also expressed as the station number.

(7) Packet
Packet, a compound term of package and bucket used for packet exchange type to send information as divided in a unit
of packet, separates transferred data into the defined length to add a header that presents the correspondent addresses

(station No., etc.) thereto.

(8) Port
Port is meant to be the part of the data process device which sends or receives the data from a remote control terminal in

data communications, but in Cnet serial communication is meant to be the RS-232C or RS-422 port.

(9) RS-232C
RS-232C is the interface to link a modem with a terminal and to link a modem with a computer, and is also the serial
communications specification established by EIA according to the recommendations of the CCITT. This is also used to
link the null modem directly as well as the modem linkage. The disadvantage is that the transfer length is short and that
only 1 : 1 communication is available, and the specifications which have overcome this disadvantage are RS-422 and

RS-485.

(10) RS-422/RS-485
As one of the serial transmission specifications, its transferring length is long with 1 : N connection available compared to
RS-232C. The difference of these two specifications is that RS-422 uses 4 signals of TX(+), TX(-), RX(+) and RX(-),
while RS-485 has 2 signals of (+) & (-), where data is sent and received through the same signal line. Accordingly, RS-

422 executes the full-duplex type of communication and RS-485 executes the half-duplex type of communication.
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(11) Half Duplex Communication

Two-way communication is available, however simultaneous communication of transmission & receiving isn't available.
This communication type is applied to RS-485 for instance. It is used a lot for multi-drop communication type which
communicates via one signal line by several stations. Half Duplex Communication results from the transmission
characteristic performed by stations one by one not allowing simultaneous transmission by muilti stations due to the data
damage of data impact caused by the simultaneous multi-transmission of the stations. The figure below shows an
example of structure based on Half Duplex Communication. Each station in communication with the terminal as linked
with each other can send or receive data via one line so to execute communication with all stations, where multi-sever is

advantageously available.

Client
RX X
~—
] ] ]
RX 1D RX > RX 1D
Server Server Server

(12) Full Duplex Communication
Two way-communications of simultaneous transmission & receiving is available. This communication type is applied to
RS-232C & RS-422. Since the transmission line is separated from the receiving line, simultaneous transmission &
receiving is available without data impact, so called as Full Duplex Communication. The figure shows an example of
structure based on RS-422 of Full Duplex Communication. Since transmission terminal of the client station and receiving
terminals of the sever stations are connected to one line, and transmission terminals of the sever stations are linked with
receiving terminal of the client station, the communication between sever stations is unavailable with the restricted

function of multi-sever.

Client
RX X
(@) C (@) (@)
RBX X BX X BX TX BX TX
Server Server Server Server

o

RX

Z}

X

Server
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(13) BCC (Block Check Character)
As serial transmission may have signals distorted due to undesirable noise in transmission line, BCC is used as data to

help receiving side to check the signals if normal or distorted and to detect errors in signals as compared with the

received BCC after calculating BCC by receiving side itself using the data input to the front terminal of BCC.

(14) XG5000 service
This is the function to remotely perform programming, reading/writing user’'s program, debugging, and monitoring, etc.

without moving the physical connection of XG5000 in the network system where PLC is connected to Cnet I/F module.

Especially, it is convenient to control a remote PLC via modem.

A3-5000

T

’i "l
—1
=

R5-232C Cable

CR-1-K-]

Dial-up
Modermn DU

Public network Public network
line Relay station line

* XG5000 : Programming software of XGT PLC for Windows
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(15) Frame
Frame is composed of transmitted and received data as in a specified form in data communication including additional
information of segments [station No., command, parameter by command], control characters [ENQ, ACK, EOT, ETX] for

synchronization, parity for detecting error, and BCC. The structure of frame used for serial communication of Cnet is as

follows.

Request Frame

Head Segment Tai l

A
C
K

E |station| comm
N No. | and Parameter by Commend

[Xelvs)

N
RN

Station | Comm | Proces| E
No. and sing T
Result] X

[Xelvs)

Head Segment Ta

Response Frame

[Structure of general Tx/Rx frame]

- Head: ASCII value indicating frame start.
- Tail: ASCII value indicating frame end.
- BCC (Block Check Character)
€ Check data for Tx/Rx frame
€ Used to inspect reliability of data with such various methods as ADD, OR, Exclusive OR, MULTPLY, etc

(16) Reset
This function is used to initialize the communication module with errors.

Use XG-PD to select [On-Line] — [Reset] so to execute Reset, which will restart PLC.
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1.3.3 Ethernet term

1-14

This chapter describes about the general terminology of FEnet I/F module. For more detail, refer to professional book on the
Ethemnet

(1) IEEE 802.3
IEEE 802.3 specifies standards for CSMA/CD based Ethernet. Exactly it is a LAN based on CSMA/CD (Carrier

Sense Multiple Access with Collision Detection) Ethernet designed by IEEE 802.3 group, which is classified into
detailed projects as specified below;

A) |[EEE P802.3 - 10G Base T study Group
B) IEEE P802.3ah - Ethernet in the First Mile Task Force
C) |[EEE P802.3ak - 10G Base-CX4 Task Force
% Ethernet and IEEE 802.3 are standardized at RFC894 and RFC1042 so each should process another frame.

(2) ARP (Address Resolution Protocol)
Protocol to search for MAC address by means of correspondent IP address on the Ethernet LAN

(3) Bridge
A device used to connect two networks so to be operated as one network. Bridge is used not only to connect two
different types of networks but also to divide one big network into two small networks in order to increase the
performance

(4) Client
A user of the network service, or a computer or program (mainly the one requesting services) using other
computer’s resource.

(5) CSMA/CD(Carrier Sense Multiple Access with Collision Detection)
Each client checks if there is any sign prior to transmission of data to the network (Carrier Sense) and then sends
its data when the network is empty. At this time, all the clients have the equal right to send (Multiple Access). If two
or more clients send data, collision may occur. The client who detects the collision tries to send again in a specific
time.

(6) DNS (Domain Name System)
A method used to convert alphabetic Domain Name on the Internet to its identical Internet number (namely, IP
address)

(7) Dot Address
Shows IP address of “100.100.100.100’, where each figure is displayed in decimal with 1 byte occupied
respectively for 4 bytes in total.
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(8) E-mail Address

The address of the user with login account for the specific machine connected via the Intemet. Usually user’s ID @
domain name (machine name) is assigned. In other words, it will be like hjjee@microsoft.com, where @ is called
as ‘at’ displayed with shift+2 pressed on the keyboard. The letters at the back of @ are for the domain name of
specific company (school, institute,..) connected with the Internet, and the letters in front of @ are for the user ID
registered in the machine. The last letters of the domain name are for the highest level. USA generally uses the
following abbreviation as specified below, and Korea uses .kr to stand for Korea. .com : usually for companies)
/ .edu : usually for educational organizations such as universities. / .ac(academy) is mostly used in Korea / .gov : for
governmental organizations. For example, nasa.gov is for NASA (government) / .mil ; military related sites. For
example, af.mil is for USA air force (military)/ .org : private organizations / .au : Australia / .uk : the United Kingdom
/ .ca: Canada/ .kr: Korea/ .jp: Japan/ .fr: France/ .tw : Taiwan, etc.

(9) Ethernet
A representative LAN connection system (IEEE 802.3) developed by Xerox, Intel and DEC of America which can
send about 10Mbps and use the packet of 1.5kB. Since Ethernet can allow various types of computers to be
connected as one via the network, it has been called a pronoun of LAN as a universal standard with various
products available, not limited to some specific companies.

(10) FTP (File Transfer Protocol)
An application program used to transfer files between computers among application programs providing TCP/IP
protocol. If an account is allowed to the computer to log in, fast log in the computer is available wherever the
computer is so to copy files.

(11) Gateway
Software/Hardware used to translate for two different protocols to work together, which is equivalent to the
gateway necessary to exchange information with the different system.

(12) Header
Part of the packet including self station number, correspondent station number and error checking area.

(13) HTML
Hypertext Markup Language, standard language of WWW. In other words, it is a language system to prepare
Hypertext documents. The document made of HTML can be viewed through the web browser

(14) HTTP
Hypertext Transfer Protocol, standard protocol of WWW. It is a protocol supporting the hypermedia system.

(15) ICMP (Internet Control Message Protocol)
An extended protocol of IP address used to create error messages and test packets to control the Internet.

(16) IP (Internet Protocol)
Protocol of network layers for the Internet
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(17) IP Address
Address of respective computers on the Internet made of figures binary of 32 bits (4 bytes) to distinguish the
applicable machine on the Internet. Classified into 2 sections, network distinguishing address and host
distinguishing address. The network address and the host address is respectively divided into class A, B and C
based on the bits allotted. IP address since it shall be unique all over the world, shall be decided not optionally but
as assigned by NIC(Network Information Center) of the applicable district when joining the Internet. In Korea,
KRNIC(Korea Network Information Center) is in charge of this work. Ex.) 165.244.149.190

(18) ISO (International Organization for Standardization)
A subsidiary organization of UN establishing and managing the international standards

(19) LAN (Local Area Network)
Called also as local area communication network or district information communication network, which allows lots
of computers to exchange data with each other as connected though communication cable within a limited area
such as in an office or a building

(20) MAC (Medium Access Control)
A method used to decide which device should use the network during given time on the broadcast network

(21) Node
Each computer connected with the network is called Node

(22) Packet
A package of data which is the basic unit used to send through the network. Usually the package is made of
several tens or hundreds of bytes with the header attached in front to which its destination and other necessary
information are added

(23) PORT number
Used to classify the applications on TCP/UDP.
Ex.) 21/cp : Telet

(24) PPP (Point-to-Point Protocol)
Phone communication protocol which allows packet transmission in connecting with the Internet. In other words,
normal phone cable and modem can be used for the computer to connect through TCP/IP with this most general
Internet protocol.
Similar to SLIP, however with modern communication protocol factors such as error detection and data
compression, it demonstrates more excellent performance than SLIP.
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(25) Protocol
Contains regulations related with mutual information transmission method between computers connected with
each other through the network. The protocol may specify detailed interface between machines in Low level (for
example, which bit/byte should go out through the line) or high level of message exchange regulations as files are
transferred through the Internet.

(26) Router
A device used to transfer the data packet between the networks. It sends the data packet to its final destination,
waits if the network is congested, or decides which LAN is good to connect to at the LAN junction. Namely, it is a
special computer/software used to control the two or more networks connected.

(27) Server
The side which passively responds to the client’s request and shares its resources.

(28) TCP (Transmission Control Protocol)
A transport layer protocol for the Internet
- Data Tx/Rx through connection
- Multiplexing
- Transmission reliable
- Emergent data transmission supported

(29) TCP/IP (Transmission Control Protocol/Internet Protocol)
Transmission protocol used for communication among different kinds of computers, which makes the
communication available between general PC and medium host, IBM PC and MAC, and medium or large-sized
different types of computer. It is also used as a general term for information transmission protocol between
computer networks including FTP, Telnet, SMTP, etc. TCP divides data into packets to send through IP and the
packets sent will be united back together through TCP.

(30) Telnet
It means remote login via Internet. To login to remote host via TELNET, account of that host is necessary.
But for some hosts providing public service, you can connect without account
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(31) Token Ring
As short-distance network using Token to connect to network having physical ring structure, one of the
Node connection methods at network. If node sending data gets Token, then node gets right to send
message packet. Realistically structured examples are IEEE 802.5, ProNet-1080 and FDDI. Terms called
Token is used as IEEE 802.5

Token passing

J

] Dual Token passing

(32) UDP (User Datagram Protocol)
A transport layer protocol for the Internet
- High speed communication because of communication without connection
- Multiplexing
- Lower reliability than TCP in transmission (Tough data doesn’t arrive, it doesn't send data again)

(33) Auto-NegotiationFDDI (Fiber Distributed Data Interface)

Based on optical cable, provides 100Mbps, Shared Media Network as Dual Ring method, Token Passing
is done in two-way.

Max 200Km distance for entire network, Max 2Km between Nodes, Max 500 nodes. Generally, this used
as Backbone Network.

(35) Reset

This is function used when you want to initialize the communication module to clear the error
Select [Online] - [Rest] in the XG-PD
If you execute this function, PLC will restart.
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Chapter 2 System Congifuration

You can configure various systems by using the high performance XGB basic unit and expansion-special communication I/F

modules. This chapter describes how to configure the system through the high performance XGB basic unit

2.1 Table of Products Configuration

The available configurations of for the high performance small-sized PLC system are as below table.

Types Model Description Remark
XEC-DN(P)32U | AC100-220V power supply, DC24V input 16 point, Transistor output 16 point )
XEC-DR28U | AC100-220V power supply, DC24V input 16 point, Relay output 12 point
- XEC-DN(P)32UP ég;ggnﬁg\g;ver supply, DC24V input 16 point, Transistor output 16 point posiioning
?% XEC-DR28UP ACl_(_)O_-2_20V power supply, DC24V input 16 point, Relay output 12 point type
< Positioining 4axis _ _ _ _
XEC-DN(P)32UA 2%28 ézc(:)r:gﬁzger supply, DC24V input 16 point, Transistor output 16 point Anelog
XEC-DR28UA ﬁgégg-ézcg)a;ﬁgger supply, DC24V input 16 point, Relay output 12 point type
XBE-DCO8A | DC24V Input 8 point
XBE-DC16A/B | DC24V Input 16 point Input
XBE-DC32A | DC24V Input 32 point
XBE-RY08A | Relay output 8 point
= XBE-RY08B Relay output 8 point(isolated ouput)
327 XBE-RY16A | Relay output 16 point
@ XBE-TNO8A | Transistor output 8 point (sink type)
u:.;- XBE-TN16A | Transistor output 16 point (sink type) Output
XBE-TN32A | Transistor output 32 point (sink type)
XBE-TPO8A | Transistor output 8 point (source type)
XBE-TP16A | Transistor output 16 point (source type)
XBE-TP32A | Transistor output 32 point (source type)
XBE-DR16A | DC24V Input 8 point, Relay output 8 point In/Output
XBF-ADO4A | Current/\Voltage input 4 channel, 1/4000 resolution
XBF-ADO4C | Current/Voltage input 4 channell, 1/16000 resolution
o) XBF-ADO8A | Current/\Voltage input 8 channel, 1/4000 resolution
_§ XBF-DCO4A | Current output 4 channell, 1/4000 resolution
= Analog
g XBF-DC04C | Current output 4 channel, High resolutionl, 1/16000 resolution In/Out
:,8)- XBF-DVO4A | Voltage output 4 channell, 1/4000 resolution
XBF-DV0O4C | Voltage output 4 channel, 1/16000 resolution
XBE-AHO4A E;L;r(;ir;it(l)\;oltage input 2 channel, Current/\oltage output 2 channel, 1/4000
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Types Model Description Remark
XBF-RD0O4A | RTD (Resistance Temperature Detector) input 4 channel, Pt100, Jpt100
XBF-RDO1A | RTD (Resistance Temperature Detector) input 1 channel, Pt100, Jpt100 Temp:ratur
XBF-TC04S TC (Thermocouple) input 4 channel
% XBF-PDO2A | Position 2Axis, Line Drive type, Max 2Mpps Positioning
% XBF-HDO2A | High Speed Counter 2 channel, Line Drive Type
3 : Counter
= XBF-HOO02A | High Speed Counter 2 channel, Open Collector Type
XBF-TCO4RT | Temperature controller module (RTD input, 4 roof) -
XBF-TCO4TT | Temperature controller module (TC input, 4 roof) -
XBF-PNO8B | Network position (Open type Ethercat ) 8 Axis -
XBL-C21A Cnet (RS-232C/Modem) I/F -
XBL-C41A Cnet (RS-422/485) I/F -
XBL-EMTA Enet I/F -

Communication
Module

XBL-EIMT/FH

RAPIEnet I/F 2 UTP cable

XBL-EIPT EtherNet I/P Module -
XBL-CMEA CANopen Masterl/F -
XBL-CSEA CANopen Slave I/F -
XBL-PMEC Profibus-DP, Master -
XBL-PSEA Profibus-DP, Slave
XBL-DSEA DeviceNet, Slave
USB-301A Connection cable (PC to PLC), USB -
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2.2 Classification and Type of Product Name

2.2.1 Classification and type of basic unit

Name of basic unit is classified as follows. Siandard (S_)
Standard with usb loader (S)
a High-end type (H)
X ENC DIl N 32 uP Ultimate Performance type (U)
Ultimate Analog type (UA)
Ultimate Positioning type (UP)
XGB PLC
No. of I/O point
MK language supported (B) P
IEC language supported (E)
Relay output (R)
Sink type transistor output (N)
Module type basic unit (M) — Source type transistor output (P)
Compact type basic unit(C)
DC input
Classification Name DC input Relay output Transistor output Power
XEC-DN32U 16 point None 16 point
XEC-DR28U 16 point 12 point None
Compact type XEC-DN32UP 16 point None 16 point
basic unit XEC-DR28UP 16 point 12 point None ACL10v-220V
XEC-DN32UA 16 point None 16 point
XEC-DR28UA 16 point 12 point None
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2.2.2 Classification and type of expansion module

Name of expansion module is classified as follows.

X|| BIIE | - DC XX A
XGB series No. of I/O point
Relay output(RY)
/O expansion module(E) _ Transistor output (TN/TP)

Expansion special module(F) Digitalinput (DC) .
Expansion communication ng!tal fnput+ sink type tran3|st9r output (DN)
module(L) Digital input+ source type transistor output (DP)

Digital input+ Relay output (DR)

Name DC input Relay output Transistor output Reference
XBE-DCO8A 8 point None None
XBE-DC16A/B 16 point None None Input
XBE-DC32A 32 point None None
XBE-RY08A/B None 8 point None
Relay Output
XBE-RY16A None 16 point None
8 point
XBE-TNO8A None None .
(sink type)
16 point .
XBE-TN16A None None ] Sink type Output
(sink type)
32 point
XBE-TN32A None None .
(sink type)
8 point
XBE-TPO8A None None
(source type)
16 point
XBE-TP16A None None Source type Output
(source type)
32 point
XBE-TP32A None None
(source type)
XBE-DR16A 8 point 8 point None In/Output
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2.2.3 Classification and type of special module

Special module is classified as follows.

X Bl F - AD XX A
\— Non-insulation type (A)
XGB series | Insulation type (S)
RTD input (RT)
TCinput(TT)
No. of 10 point

Analog input (AD)
Analog voltage output (DC)

Analog current output (DV)
RTD input (RD)
Thermocouple input (TC)

I/O expansion module(E) —
Expansion special module(F)
Expansion communication

module(L) Positioning Module(PD)
High Speed Counter(HD/HO)
L No. of input No. of output
Classification Name ch Input type ch Output type
XBF-ADO4A/C 4 Voltage/Current None -
Analog input
XBF-ADO8SA 8 Voltage/Current None
XBF-DCO4A/C None - 4 Current
Analog output
XBF-DVO4A/C None - 4 Voltage
XBF-RDO4A 4 PT100/JPT100 None -
RTD input
XBF-RDO1A 1 PT100/JPT100 None -
XBF-TC04S 4 KJ TR None -
TC input XBF-TCO4RT 4 PT100/JPT100 4 Transister
XBF-TCOATT 4 K,J TR 4 Transister
XBF-PD0O2A - Line Driver 2 Voltage
Positioning
XBF-PN0O8B - Line Driver 8 EtherCAT
XBF-HDO2A 2 Line Driver - Voltage
High Speed Counter
XBF-HOO02A 2 Open Collector - Voltage
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2.2.4 Classification and type of communication module

Name of communication module is clpssified as follows.
X|{ Bl L - C2LA
j_/ Cnet 1 channel (RS-232C): C21A
XGB series Cnet 1 channel (RS-422/485): C41A
FEnet 1 channel: EMTA
- RAPIEnet 1 channel: EIMT
I/O expansion module(E) —
Expansion special module(F)
Expansion communication
module(L)
Classification Name Type
XBL-C21A RS-232C, 1 channel
Cnet Comm. Module
XBL-C41A RS-422/485, 1 channel
FEnet Comm. Module XBL-EMTA Electricity, open type Ethernet
RAPIENet Comm. Module XBL- Comm. quule b_etween PLCs, electric media,
EIMT/EIMF/EIMH | 100 Mbps industrial Ethernet supported
EtherNet Comm. Module XBL-EIPT Open EtherNet I/P
XBL-CMEA CANopen Master
CANopen Comm. Module
XBL-CSEA CANopen Slave
XBL-PMEC Profibus-DP Master
Pnet Comm. Module
XBL-PSEA Profibus-DP Slave
DeviceNet Comm. Module XBL-DSEA DeviceNet Slave

2.3.1 How to configure the System

You can configure thesystem by using the high performance XGB PLC as below.
You can connect to the expansion modules up to 10EA.
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ltems

Description

Y . .
Communication

Number of /O configuration points

o XEC-DN(P)32U, XEC-DN(P)32UP, XEC-DN(P)32UA :32 points ~ 352 points
o XEC-DR28U, XEC- DR28UP, XEC- DR28UA :28 points ~ 348 points

r[:gdnijlgo «Upto 10EA
Number of Specialmodule  |e Upto 10 EA
accessible Communication
expansion module *Upto2EA
modules :I(gpr;rslsizidm odule |* Up to 2 EA (Can be expanded for 2 slots just behind the basic unit)
Option module o Cannot be installed.
Basic Ba3|c type o XEC-DN(P)32U o XEC-DR28U
Unit Positioning type  |¢ XEC-DN(P)32UP ¢ XEC-DR28UP
Analog type o XEC-DN(P)32UA o XEC-DR28UA
Digital VO «XBE-DC08/16/32A o XBE-TNO08/16/32A «XBE-RY08/16A
modLle «XBE-DC16B o XBE-TP08/16/32A «XBE-RY08B
o XBE-DR16A
o XBF-ADO4A o XBF-DC04A * XBF-HOO2A
Configurat * XBF-AD0O4C * XBF-DC04C * XBF-HDO2A
ionof |Expa Special module o XBF-ADOBA o XBF-DVO4A * XBF-TCO4RT
products |nsion o XBF-AHO4A o XBF-DV0O4C * XBF-TCOATT
modul o XBF-RDO4A o XBF-TC04S
e o XBF-RDO1A o XBF-PD0O2A
Communicaton  |° XBL-C41A ¢ XBL-C21A o XBL-PSEA
module o XBL-EMTA o XBL-EIMT/FH o XBL-CMEA/CSEA
o XBL-PMEC o XBL-EIPT o XBL-DSEA
High speed I/F
module * XBF-PN08B

2.3.2 Instructions for System Configuration

(1) high speed expansion I/F module
The high performance XGB PLC supports the high speed expansion I/F to enhance the expansion module
processing speed.
This section describes the instructions to configure the system by using the high speed expansion I/F modules
and the existing expansion modules.

- The existing XGB expansion” communication® special modules can be commonly used and the high speed

expansion I/F module that cannot be supported by the XGB basic unit are available.

| 2-7
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- In the case of expansion communication modules, a total of 4 expansion communication modules can be
mounted in the order of installation; 2EA of high speed I/F communication modules, 2EA of the existing
communication I/F modules.

- In the case of the high speed expansion module, it acts as the high speed expansion I/ only when it is installed
in 1-stage or 2-stage.

- When more than two high speed expansion modules are installed, only the modules mounted in 1-stage, 2-
stage act as the high speed I/F; for the modules mounted in 3-stage or more, they works equally to the
existing expansion modules or does not work depending on the corresponding modules.

- The high speed expansion I/F modules cannot be installed behind the normal expansion modules. Accordingly,
when using the high speed expansion modules and the existing normal expansion modules by mixture, the
existing ones should be installed behind the high speed ones.

- The below table represents the example of the system configuration using the high speed expansion modules
and the existing normal expansion modules.

(© : High speed expansion communication modules, o: Existing communication modules,

@ : High speed expansion special, I/O modules, <> : Existing special, /O modules)
Expansion modules
Basic Unit = 2- 3 4- 5 Definitions of Operations Remarks
Sta
eg stage | stage | stage | stage
. . 3
1,2-stage : Using the high speed I/F, 3~5- .
©) o ¢ © & stage : Using the existing I/F communication
modules works
. : 4
1,2-stage : Using the high speed I/F, 3~5- .
©) 0 © ° & stage : Using the existing I/F communication
modules works
. . 2
1-stage : Using the high speed I/F, 2~5- I
) @® | o ) O O Co -~ communication
eﬁ;ﬂ; . stage : Using the existing I/F modules works
P XGB OC| ©| @ | & | < |System Configuration is impossible.
(The high speed expansion modules
®| 0| | @ &> |cannot be applied to the further stage of the
existing expansion modules)
. : 3
1,2 -stage : Using the high speed I/F, 3~5- S
©) 0 © < < stage : Using the existing I/F communication
modules works
Using 10-stage of the existing expansion
% < < < modules
2
OO0 || O] O communication
o modules works
1~5-stage: Operated by the existing I/F
ExisingXGB| © | © | @ | & | O communication
modules works
System Configuration is impossible. (The
O] © o O < |number of communication modules is
exceeded)
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System Configuration is impossible. (The
high speed expansion modules cannot be
applied to the further stage of the existing
expansion modules)

(2) How to allocate slots for expansion modules
-In the case of the high performance XGB PLC, the embedded special functions (built-in positioning or analog)
occupies No.1 slot.  Accordingly, No.2 slot is allocated for the first expansion module.
-In the case of the high performance XGB basic type(XEC-DN(P)32U/DR28U) that cannot support the
embedded special functions, the empty slot is allocated for No.1.

Occupation of No. No.2 Slot

| 2-9
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2.3.3 Embedded Communication System Configuration

2.3.3.1 Embedded Cnet I/F System Configuration
The Cnet I/F system is the system to transmitreceive external devices including PC and data through RS-232C/RS-
422 I/F. In the case of the high performance XGB PLC, RS-232C and RS-485 communication I/F are respectively
embedded. Moreover, you can additionally install the Cnet I/F module (XBL-C21A) for RS-232C only that is the
expansion module and Cnet I/F module (XBL-C41A) for 485 only so it is possible to build up various communication
systems for the purposes.
Some examples of communication systems are represented here, which can be configured by the Cnet I/F
embedded in the high performance XGB basic unit.

(1) 1:1 connection with the HMI by using the basic unit's embedded RS-232C or RS-485 port.

(2) Communication with the other PLC through the basic unit's embedded RS-485 port/ 1:1 connection with the HMI
through the embedded RS-232C port

XGS000

; Use

XBC-ON3z2U

T RS~232C TI AS-485 T
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(3) Configuring 1:N communication system with the maximum 32 stations by using the basic unit's embedded RS-
485port

xasgoo XBC-ONI2U XBC-ONa2U

use

ﬂ -
i May 32

XBM-DN325

For detailed specificaitons of the high performance XGB’s embedded Cnet communication, refer to Chap.5 Embedded
Communication of this manual.
For detailed specificaitons of the expansion Cnet communication module, refer to “XGB Cnet I/F” of the manual.
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2.3.3.2 Embedded Ethernet I/F System Configuration

The Ethernet is the typical LAN interface (IEEE802.3) developed commonly by Xerox, Intel, DEC of U.S.A. It is the
network connection system with the transfer capacity of 100Mbps and packets of 1.5kB. The Ethernet can integrate
different types of computers through network so it is regarded as the representative LAN interface. It is not the standard
for a specific company but the common standard so you can find various products. In addition, it can control
communication through CSMA/CD and builds up the network easily, furthermore, can collect high-capacity data.

(1) Ethemet system’s block diagram

»  unw [ Router or Gateway

E_._.,, N
B
\ Hub

Router or G atew ay ﬁg 0 moomm)

100Base-TX

XBC-DNE2L

For more details on how to the above IMO’s network system configuration and Enet system configuration, refer to
Chap.5 Embedded Communication and “XGB FEnet I/F ” of this manual.
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Chapter 3 Specifications
3.1 Names and Functions of Each Part
3.1.1 Basic Type
=
an e | @
aon P mm
XEC-DN32U o55 _ @ @ = MCT
358 %ﬁ} o3 | [ odfi=
e = [ Todl—
aoo =05 1] o=
e = ‘Iﬂr\ 06 06| ;‘E
oee o e DR
aoo - K =]
—_ [ o o
& oc | | og e
— TO0= 4(]\10 CUTPOT = E e o [‘E
%4 [ %% e
| =L =]E:T L - I 5
©
No Names Purposes
(D |LED for displaying input, output |m Displays the On/Off status of input, output contacts
playing inp! p piay p p
(@ |Connector for PADT m Connector(USB 1channel) to access to XG5000
@ |Input terminal block m Terminal block receiving the actual input signal
@ |Output terminal block m Terminal block outputting the actual output signal
m Sets the basic unit's operation mode.
. * STOP — RUN : Program’s operation is executed.
RUN/STOP mod tch o
® mode swite * RUN — STOP : Program’s operation is stopped.
(In case of STOP, the remote operation is available.)
m Displays the basic unit’s operation status.
* PWR(Red light On) : The power is supplied.
* RUN(Green light On) : During RUN mode
(® |Status display LED * ERR(Flickering red light) : Occurrence of errors during operation
» STATE(Red light Onfflickering Red light): When the SD card is installed, the
red light is turned On; when the SD card error occurs, the red light is flickering.
* RDWR(Flickering red light) : During SD card Write
@ |SD card connector m Connector with the SD memory card
Terminal block for the
embedded m Terminal block for the embedded Enet communication
Enet communication
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© Terminal block for the m Terminal block(lower part of the product) for the embedded RS-232C/485
embedded communication communication
Power terminal block m Terminal block (AC 100 ~ 240V) for power supply
(D |24V output m Terminal block with DC 24V output
(2 |Battery holder m Battery holder(upper part of the product)
3.1.2 Analog Type
: - -
i = @& O w on B
XHC-DIRIIA gee | @ ® &k &
Sas & N
205 _ A woe g0 | | 0
Dosc !ic 04 | | 04
- @ > R INE
282 | gl 1 [=aE
SSS g a7 | ] 07 7
i [ orss % oallo g’
SN : (@ o4t sl
o SE Fel
[A :’“:‘{:} ?cui'ou 1 :: : ; ::
iy ¢ 245 o] ® |
)22 N E ., 2 X
3 it
' 7‘\:" N S -
@ ®
No Names Purposes
LED for displaying input, ) .
® output spaying - inpu m Displays the On/Off status of input, output contacts
(@ |Connector for PADT m Connector(USB 1channel) to access to XG5000
@ |Input terminal block m Terminal block receiving the actual input signal
@ |Output terminal block m Terminal block outputting the actual output signal
m Sets the basic unit’s operation mode.
) * STOP — RUN : Program’s operation is executed.
RUN/STOP mode switch
® W * RUN — STOP : Program’s operation is stopped.
(In case of STOP, the remote operation is available.)
m Displays the basic unit’s operation status.
* PWR(Red light On) : The power is supplied.
* RUN(Green light On) : During RUN mode
® |Status display LED » ERR(Flickering red light) : Occurrence of errors during operation
» STATE(Red light Onfllickering Red light): When the SD card is installed, the red
light is turned On; when the SD card error occurs, the red light is flickering.
* RD/WR(Flickering red light) : During SD card Write
@ |SD card connector m Connector with the SD memory card
Terminal block for the m Terminal block for the embedded Enet communication

32 |




Chapter 3 Specifications

embedded Enet
communication
Terminal block for the m Temminal block(lower part of the product) for the embedded RS-232C/485
® embedded communication |communication
Power terminal block m Terminal block (AC 100 ~ 240V) for power supply
(D |24V output m Terminal block with DC 24V output
(@ |Battery holder m Battery holder(upper part of the product)
m Displays the operation status of analog input/output.
@ |Analog display LED * Red light On : During normal operation
* Flickering red light : Occurrence of errors
* Red light Off : Power OFF or module errors
AD terminal block m Analog input terminal block
@ |DAterminal block m Analog output terminal block

3.1.3 Positioning Type

@
E
age PR =
o © g @ NN ®
EECE— - il
XEC-ONI?UP gog h['“ @ ® = 51
- @ e B -
e W sie = gihs s e b | £
i o < ol b I 63
aze ar s o [ B
B ; -~ i i (e | =
Bas L% i | | &
A 2% ol e I 3 e I | | 2
L e ttopel Bl:| |z
3 @E = (FH I B =
E—g_ S eoe] 0] RS
- sl | B
@S )] @ ®
- —
©)
No Names Purposes
LED for displaying input, . .
output Paying inp m Displays the On/Off status of input, output contacts
(@ |Connector for PADT m Connector(USB 1channel) to access to XG5000
@ |Input terminal block m Terminal block receiving the actual input signal
@ |Output terminal block m Terminal block outputting the actual output signal
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3-4

RUN/STOP mode switch

m Sets the basic unit’'s operation mode.
* STOP — RUN : Program’s operation is executed.
* RUN — STOP : Program’s operation is stopped.
(In case of STOP, the remote operation is available.)

Status display LED

mDisplays the basic unit’'s operation status.

* PWR(Red light On) : The power is supplied.

* RUN(Green light On) : During RUN mode

» ERR(Flickering red light) : Occurrence of errors during operation

» STATE(Red light Onfflickering Red light): When the SD card is installed, the red
light is turned On; when the SD card error occurs, the red light is flickering.

* RDMWR(Flickering red light) : During SD card Write

@ |SD card connector

m Connector with the SD memory card

Terminal block for the

embedded m Terminal block for the embedded Enet communication

Enet communication
© ii?;:f:)g:;:;or [ Termirpl .block(Iower part of the product) for the embedded RS-232C/485

o communication

communication
Power terminal block m Terminal block (AC 100 ~ 240V) for power supply
(D |24V output m Terminal block with DC 24V output
(@ |Battery holder m Battery holder(upper part of the product)

mDisplays the operation status by positioning axes.

LED displaying axial * Green light On: During the corresponding axial operation

® operation * Green light Off: Stop of the corresponding axial operation
* Flickering red light: Occurrence of errors from the corresponding axial operation

I/O connector m Connector for external wiring of 3, 4-axis
@ |I/O connector m Connector for external wiring of 1, 2-axis
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3.2 General Specifications

No. ltems Specification Reference
1 Ambient Temp. 0~55°C
2 Storage Temp. -25~+70°C
3 Ambient humidity 5~95%RH (Non-condensing) -
4 Storage humidity 5~95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
5<f<8.4Hz - 3.5mm
_ 8.4<f<150Hz 9.8m/s?(1G) -
5 Vibration - — 10timeseach
Continuous vibration o
Frequency Acceleration Pulse width directon
.Y and IEC61131-2
b<f< 8.4Hz - 1.75mm x 2
8.4<f<150Hz 49m/s?(05G) -
o Peak acceleration: 147 m/s*(15G)
6 Shocks e Duration: 11ms
« Pulse wave type: Half-sine (3 times each direction per each axis)
Square wave AC:+1,500V
. . IMO standard
impulse noise DC: +900V
Electrostatic Voliage: 4KV (Contact discharge) IEC61131-2
e: n
discharge arge IEC61000-4-2
) Radiated
7 Impulse noise ) IEC61131-2,
electromagnetic field 80 ~ 1,000MHz, 10 V/m
) IEC610004-3
noise
Classifi- Power Digital/An Input/Output,
Fast transient . 9 alog ) P IEC61131-2
. cation supply Communication Interface
/Burst noise IEC61000-4-4
Voltage kv 1kv
Operation ambience Free from comosive gases and excessive dust
9 Altitude Less than 2,000m
10 Pollution degree Lessthan2 )
1 Cooling method Air-cooling

3.3 Power specifications

This section describes the high performance XGB PLC basic unit's power specifications.

ltems Specification Note
Input volatage
range
Input [Rated input

ACB85V ~AC264V

AC100V ~AC240V
voltage

Input frequency |50/60 + 3 Hz (47 ~63 Hz)
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. 1.2A0rless (AC110V, max load)
input current

0.6A0rless (AC220V, max load)
Inrush current 120Apeak or less 264VAC, max load, phase 90°C
eakage current  |1mA orless
Efficiency 65% or more AC110/220V, max load
Permitted
momentary 10ms or less
power failure

QOutput voltage
voltage ) current
Ripple rate

Output voltage

+5V 4.90~5.15V 5A )

Min current 100mA
+24V 21.1~26.9V 0.4A
Ouput| s ripple noise

Ripple&
Noise +5V 100mvVpp orlese  |{200mMVpp or less

+24V 400mVpp or less
Protecting +5V 5.5A 0or more
overcurrent +24V 0.44A or more

* For protection of the power supply, you are recommended to use the power supply with the maximum of 4A fuse.

(1) Allowable instantaneous interruption time
It is the time to maintain the normal output voltage(normal operation) on the condition that the input voltage of
AC110/220V is lower than the rating (AC85/170V).
(2) Over-current Protection
(&) When the voltage exceeding the standard is applied to the circuit of DC5V, DC24V, over-current protection device
interrupts the circuit and stops the system.
(b) If over-current occurs, after removing the causes such as shortage of current capacity, short circuit, etc., restart the
system.
(3) Over-voltage Protection
When the voltage exceeding the standard is applied to the circuit of DC5V, over-voltage protection device interrupts the
circuit and stops the system.

3.3.1 Consumption current

Type Model Consumption current (Unit : mA)
XEC-DN(P)32U 700
XEC-DR28U 990
Main unit XEC-DN(P)32UP 1250
XEC-DR28UP 1550
XEC-DN(P)32UA 780
XEC-DR28UA 1040
XBE-DC32A 50
XBE-DC16A/B 40
Expansion I/O module XBE-DCO8A 20
XBE-RY16A 440
XBE-RY08A/B 240
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XBE-TN32/16/08A 80/50/40
XBE-DR16A 250
XBE-TP32/16/08A 80/50/40

XBF-ADO4A 120
XBF-ADOSA 105
XBF-AHO4A 120
XBF-DVO4A 110
XBF-DCO4A 110
XBF-RDO4A 100
XBF-RDO1A 100
Expansion Special module XBE-TCO4S 100
XBF-PD0O2A 500
XBF-HO02A 270
XBF-HD0O2A 330
XBF-AD0O4C 105
XBF-DC04C 70
XBF-DV04C 70
XBF-TCO4RT 120
XBF-TCOATT 120
XBL-C21A 110
XBL-C41A 110
XBL-EMTA 190

XBL-EIMT/F/H 280/670/480
. o XBL-EIPT 400

Expansion Communication module

XBL-CMEA 150
XBL-CSEA 150
XBL-PMEC 300
XBL-PSEA 230
XBL-DSEA 100

3.3.2 Calculation Example of Consumption Current/\oltage

Calculate the consumption current and configure the system not to exceed the output current capacity of main unit.
Refer to 3.3.1 for each module’s consumption current

(1) XGB PLC configuration example 1
Consumption of current/voltage is calculated as follows.

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XEC-DN(P)32U 1 700
XBE-DC32A > 50 In case all contact p0|_nts are On.
(Maximum consumption current)
Expansion module | XBE-TN32A 2 80
XBF-ADO4A 1 120 All channel is used.
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XBE-DCO4A 1 110 (Maximum consumption current)
XBL-C21A 1 110

Consumption 1,300mA _

current

Consumption 6.5W 13A x 5V=65W

voltage

In case system is configured as above, since 5V consumption current is total 1,300 mA and 5V output of XGB 32 points main unit
is maximum 5A, normal system configuration is available.

(2) XGB PLC configuration example 2

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XEC-DN(P)32U 1 700
XBE-DR16A 5 250 In case all contact p0|.nts are On.
(Maximum consumption current)
XBE-RY16A 2 440
Expansion module
XBF-ADO4A 2 120 All channel is used.
XBL-C21A 1 110 (Maximum consumption current)
Consumption 2,430mA i
current
Consumption 12.15W 243*5V = 12.15W
voltage

In case system is configured as above, since 5V consumption current is total 2,430 mA and 5V output of XGB 32 points main unit
is maximum 5A, normal system configuration is available.

3.4 Battery
3.4.1 Battery specifications
Items Specifications
Nominal voltage / current DC 3.6V /800 mAh
Warranty term 3 years (at room temperature)
Purpose Program and data backup, RTC operation during the blackout
Backup time 3years
Specifications Lithium battery, 3.6V
Appearance Size (mm) $14.5 X 26 mm

3.4.2 Instruction for Use

(1) Do not apply heat or solder electrode (It may cause a battery’s life-shortening)
(2) Do not measure voltage with a tester or short-circuit (It may be the cause of a fire.)
(3) Do not disassemble the battery.
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3.4.2 Battery Life

Abattery’s life may be different depending on the conditions of blackout time, service temperature, etc.

When the voltage of a battery gets lower, the basic unit sends YWarming on Battery's Voltage Drop’. The situation also can
be checked through the basic unit’s error LED and XG5000’s error message.

(Warning on a battery’s voltage drop occurs within 10 second after detaching the battery)

In the system with routine inspection, you can take measures after the fact since the battery works normally for substantial
amount of time even after the warning on a battery’s voltage drop occurred.

3.4.3 How to replace a battery

The battery used for backup in case of power failure of programs and data requires the periodic replacement.
Although the battery is removed, the program and data electrostatic holding data are maintained by the Super
Capacitor for about 30 minutes, however, it should be replaced as soon as possible.

The procedures to replace the battery are as below.

Start of battery change

gl

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

Check the LED whether ERR LED is off

v
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3.5 Performance specifications

3.5.1 Common performance specifications for CPU

The high performance XGB basic unit's common performance specifications for CPU are as below.

Specifications
ltems XEC- XEC- XEC- XEC- XEC- XEC- Remark
DN32U DR28U | DN32UA | DR28UA | DN32UP | DR28UP

Cyclic execution of stored program, Time-driven interrupt,

Program control metho .
Process-driven interrupt

Batch processing by simultaneous scan (Refresh method),
Directed by program instruction

I/O control method

Program language Ladder Diagram, Instruction List
Operator | 18
Bas.|c 136 + Floating-point Arithmetic Functions
function
No. of Basic
instruction function 43
block
Speual Each special module has own special function blocks
function block
Processing speed 60ns/step
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(Basic instruction)

Program memory 384KB
. . - . . . . main + 10
Max. /O points 352points | 348points | 352points | 348points | 352points| 348points )
expansions
Symbolic variable(A) | 64KB (Retain setting available)
Input variable(l) 2KB
Output variable(Q) | 2KB
M | 32KB (Retain setting available) -
. . R | 32KB *2blocks -
Direct variable
% w | saxB S_ame area
P with R
8 F | 4KB System flag
K | 16KB Keep relay
) L | 8KB Link relay
Flag variable
Analog data
U | 768 Byte
refresh area
N | 20KB P2P parameter
Flash area 4blocks (128Kbyte) Using R device
Timer No limit in points (Time range: 0.001~ 4,294,967.295 s)
Counter No limit in points (Counter range: 64 bit range)
Total program 256
Initial task 1
o Cyclic task Max 16
8 VO task Max 8
% Internal device task | Max 16
High Speed
Co?JntSeFr) task Max8
Operation mode RUN, STOP, DEBUG
Self-diagnosis function Detects errors of scan time, memory, I/O and power supply
Program port USB 1 channel
Back-up method Latch area setting in basic parameter
Internal consumption current| 700mA 990mA 780mA 1,040mA 1,250mA 1,550mA
Weight 571g 6309 6839 7329 6739 7229
Specifications
Items XEC- XEC- XEC- XEC- XEC- XEC-
DN32U DR28U DN32UA DR28UA DN32UP DR28UP
Control by instruction, auto-tunning,
PWM output, Forced output,
Operation scan time setting,
é PID control Antiwindup, Delta MV, PV tracking,
é Hybrid operation,
5 Cascade operation
E Dedicated protocol,
B Modbus protocol Embedded00
% Protocol User defined protocol , P2P:01
LS bus(inverter protocol)
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Channel | RS-232C 1 port and RS-485 1 port
Cable: 100Base-TX
Transfer | Speed: 100Mbps
spec Auto-MDIX?
IEEE 802.3
@ Topology | Line, star
g Diagnosis | Module information, service condition
w XGT dedicated
EmbeddedO1
Protocol | Modbus TCP/IP
P2P:02
user define frame ]
- - High-speed
) P2P, High Speed link, )
Service . link:01
Remote connection
Group Max 10 group
Dataset | 32 pergroup
Extension | csvfile
=2 File size | Max 16Mbyte
S | sDmemory| SD,SDHC type
Q type (Recommand: SanDisk, Transcend)
Memory | \iax 16GB
size
File system | FAT32

*1 Auto-MDIX (Automatic medium-dependent interface crossover) : It is the function to automatically detect whether the

cable connected to the Ethernet port is peer-to-peer(straight) or cross cable

Performanc| 1-phase: 100 kiz 8 channels
e 2-phase : 50 kHz 4 channels
*E’ 4 counter modes are supported based on input pulse and INC/DEC
3 method
S % Counter * 1 pulse operation Mode : INC/DEC count by program
§ Q mode * 1 pulse operation Mode : INC/DEC count by phase B pulse input
=i 2 * 2 pulse operation Mode : INC/DEC count by input pulse
T2 » 2 pulse operation Mode : INC/DEC count by difference of phase
= . * Internal/external preset « Latch counter
M Function . -
» Compare output * No. of rotation per unit time
Pulse catch 50us 8point(%01X0.0.8 ~ %I1X0.0.15)
External point |, < 8point%1X0.0.8 ~ %IX0.0.15)
Interrupt
Input filter 1,3,5,10,20,70,100ms
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3.5.2 Specifications for Embeded Positioning

The specifications for Embeded Positioning are as below.

ltems Specifications Remark
No. of control axi: 4axis
Control Method:Position, Speed, Speed/Position,
Feed Control
Basic Function Control Unit: Pulse ,mm, inch, degree
Positioning Data: Each axis can have up to 400 data
(Step number:1~400)
Operation pattern: End, Keep, Continuous
Operation method: Singular, Repeat
2/3/4 axis linear interpolation
5 interpolation |2 axis circular interpolation
‘g _g’ 3 axis helical interpolation Available
= 8 Method: Absolute/Incremental method On
. [%] .
Rl i o
s} . Y,
Acc /Dec process: Trapezoid type, S-type
DOG+HOME(Off),
Homing DOG+HOME(On),
method Upper limit + HOME,DOG, High speed,
Upper/Lower limit, HOME
Manual Jog operation, MPG operation,
operation Inching operation
Encoder Line drive(RS-422A) input
input 1Channel(Max 200kpps)
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3.5.3 Specifications for Embeded Analog

The specifications for Embeded Anlalog are as below.

3-14

ltems Specifications Remark
Channels 4channels (current/voltage)
Voltage: 1~5V, 0~5V, 0~10V, -10~10V
Input Range Current: _4~20mA,0~20mA _
Current input or Voltage input can be selected through
the external terminal wiring setting.
é Input 1MQ or more(voltage input), 250Q (current iput)
-g) resistance ’
S |Specification 1/16000
b 0.250mV (1 ~5V) 1.04h (4~ 20mA)
Max.Resolution|0.31251V (0 ~5V) 1.25¢A (0~ 20mA)
0.6251V (0 ~ 10V)
- 1.250mV (+10V)
-% 10.2% or less (When ambient temperature is 25C) .
5 E Accuracy +0.3% or less (When ambient temperature is 0 ~ 557C) Available
% ;Cs Channels Voltage 2 channels ,Current 2 channels A 2?
£ Voltage: 1~5V, 0~5V, 0~10V, -10~10V naog
@ Current: 4~20mA, 0~20mA
Output Range -
Output ranges are set in user program or I/O parameter per
- each channel.
§_ Load 1MQ or more(voltage output),
é resistance 600Q or less(current output)
% Specification 1/16000
& 0.2501V (1 ~5V) 1.0¢A (4~ 20mA)
Max.Resolution|0.31251V (0 ~5V) 1.25¢A (0~ 20mA)
0.625mV (0~ 10V)
1.2500V (+10V)
Accuracy +0.2% or less (When ambient temperature ?s 25C) D
+0.3% or less (When ambient temperature is 0 ~ 55C)
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Chapter 4 Installation and wiring

4.1 Parameter & Operation data

<

AN Danger

Y/ =

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

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

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

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

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

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

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

» When load current is more than rating or over current by load short flows continuously, danger of heat, fire may occur
S0 design safety circuit to external such as fuse.

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

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

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

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

77 TETIOCK CITCUTt &t the PLC program.
7S Danget

\
» Don' CIoSe the conirol ineé or communication cable fo main CIFCUIt or power ine. Distance should be more than 100mm.

It may cause malfunction by noise.

» In case of confrolling Tamp Toad, heater, solenoid valve, etc. in case of Off -> On, large current (10 times of normal

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

afn
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4.1.1 fail safe circuit

(1) example of system design (When ERR contact point of power module is not used)

In case of AC

Incase of AC.DC

Power

Trans Trans

Fuse

JE

O 8 I—gEi__f‘
el T

CPU
¢ %FX69 »—l oo
' ——O |_@ 0 0]
’ = & Fuse
%FX154 HPase
0l
P '_Qm/H Timer setting
Sart Prooram P PLC RUI_\I output PM ~ 1+——T which DC input
svch Start available as RA1 (- 4§ signal is
- RAL N NO ™ )
E 3{:_4_1:—“—{%;—- \ HFCIREH configured.
MC -
TS eeg NI M10
1 ) 7| S E:I;__'E
o )
RAL
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swW Input module

Output for warning
(Lamp or buzzer)

Pn «—— RUN by %FX154

Power off to output

1,2 ;
Output mode MC device

Emergency stop,
Stop by limit

Configure part that lead
— gure p

opposite operation or
breakdown such as
interlock circuit forward,
reverse revolution by
external interlock circuit

Start sequence of power. In case of AC
(1) Turn on power
(2 RunCPU.
(3) Turn on start switch
(4) Output device runs by program through
magnetic contactor (MC) [On]

Proaram

28

QOutput module

Outnut module

—j

MC1
—l

(1) Run CPU after power is on

(2) Tum on RA2 as DC power on

Voltage relay
equipped

Pm

Output for warning
(Lamp or buzzer)

Run by FO09C
— y

V\

Power Off to
output device
(Emergency stop,
stop by limit
switch)

Start sequence of power. In case of AC DC

(3) Turn on timer after DC powver is stable.
(4) Tum on start switch

(5) Output device runs by program through magnetic contactor (MC) [On]
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(2) Fail Safe Measures in case of PLC failures

Failures of the PLC CPU and memory are detected by self-diagnosis but if there are some problems with I/O control part,
etc, the failure may not be detected from the CPU. In this case, it can be different depending on the failure status, all
contacts may be On or Off so hormal operation or safety of the controlled subject cannot be guaranteed.

We have done our best to assure quality but in case there are some problems with the PLC, please configure the fail safe
circuit on the outside to prevent damage of the equipment or accident due to some cause. The below is the example of

system configuration with the fail sage circuit.

<System example>

SlotNo. [0 i [ e[ s ] a5 |
55 o5 20|29
s2l82(|8c|&es
_ S=~|5~|55|5¢
L £ = = = =3
b
| ea [ 5500 | [ e I
QAea [TI00 | I I 5 57
Output module for fail safe
* Equip output module for fail safe to last slot of system.
[Fail safe circuit example]
On delay timer
o (1)
%QX0.5.0 )
| _T1S %QX0.5.0 Off delay timer
[ | |
11
External load MC
O L I |—0
%QX05.1
~ 1
O L
%QX0.5.63
%QX05.0
24V O
“—>—> .
05s 05s oV O | | ®
T1 T2 DC24V
o300
CPU unit Output module

Since %QX0.5.0 turn on/off every 0.5s, use TR outpLt.
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4.1.2 PLC heat calculation

(1) Power consumption of each part

(&) Power consumption of 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 Wpw =3/7 {(Isv X 5) + (l2av X 24)} (W)

Isv: power consumption of each module DC5V circuit(internal current consumption)

l2av:  the average current consumption of DC24V used for output module

(current consumption of simultaneous On point)

If DC24V is externally supplied or a power module without DC24V is used, it is not applicable.

(b) 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 Wsy =Isv X 5 (W)

(c) 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 Waav = loav X 24 (W)

(d) Average power consumption by output voltage drop of the output module(power consumption of simultaneous On point)
eWourt=lout X Vdop X outputpoint X simultaneous On rate (W)
lout : output current (actually used current) (A)
Vdrop: Voltage drop of each output module (V)

/ 1
[ / 4 / / / / /
/ / / / / /
DC24V
Main unit Comm. | Comm. | output |input Special | input
AC power |
100V~240V 5v
00V~240 p— DC5V
R [DOOC
"~ |ransformer ]
lout lin
e ]|
1
' AC power ]
DC 100V~240V
power & &
24v !
- -
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(e) Input average power consumption of input module
(power consumption of simultaneous On point)
o Win =ln X E X input 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)

(f) Power consumption of special module power assembly
o Ws=1Isv 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(WW) and review the temperature increase within the control
panel.

The calculation of temperature rise within the control panel is displayed as follows.
T=W/UA[C]

W : power consumption of the entire PLC system (the above calculated value)

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

If installing 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.

4.2 Attachment/Detachment of Modules

4.2.1 Attachment/Detachment of modules

Caution in handling
Use PLC in the range of general specification specified by manual.
In case of usage out of range, it may cause electric shock, fire, malfunction, damage of product.

/\  Remark

» Module must be mounted to hook for fixation property before its fixation.
The module may be damaged from over-applied force. If module is not mounted properly, it may cause malfunction.
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» Do not drop or impact the module case, terminal block connector.

» Do not separate PCB from case.

(1) Equipment of module

o Eliminate the extension cover on the upper side of module.
¢ Push the module and connect it in agreement with hook for fixation of four edges and hook for connection at the bottom.
o After connection, pull down the hook for fixation at the upper part and lower part and fix it completely.

Hook for module fixation

(2) Detachment of module
o Get up the hook for fixation of upper part and lower part and disconnect it.

¢ Detach the module with two hands. (Do not apply excessive force)
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Hook for module fixation

I /\\ Remark |

|| » When separating module, do not apply excessive force. If so, hook may be damaged. ||

(3) Installation of module
XGB PLC has a hook for DIN rail (rail width: 35mm) so that cab be installed at DIN rail.

(&) In case of installing at DIN rail
o Pull the hook as shown below for DIN rail at the bottom of module and install it at DIN rail
¢ Push the hook to fix the module at DIN rail after installing module at DIN rail

4-8 |
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(b) In case of installing at panel

« You can install XGB compact type main unit onto a panel directly using screw hole
o Use M4 type screw to install the product onto a panel.

| 49
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(4) Module equipment location
Keep the following distance between module and structure or part for ventilation, easy detachment and attachment.

PLC

ijmor above g

F
[oued

4"* Smm or above

Smm or above™
*1: In case height of wiring duct is less than 50 mm (except this 40mm or more)
*2 : In case of equipping cable without removing near module, 20mm or more
*3: In case of connector type, 20mm or above

(5) Module equipment direction
(a) For easy ventilation, install as shown below.

4-10 |
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(6) Distance with other device

To avoid radiation noise or heat, keep the distance between PLC and device (connector and relay) as far as the following figure.
Device installed in front of PLC: 100 mm or more
Device installed beside PLC: 50 mm or more

100mm or above

50mm or above

50mm or above

| 4-11




Chapter 4 Installation and wiring

4.2.2 Caution in handling

Here describes caution from open to install
¢ Don't drop or impact product.
¢ Don't disassemble the PCB from case. It may cause an error.
o In case of wiring, make sure foreign substance not to enter upper part of module. If it enters, eliminate it.

(1) Caution in handling 10 module
It describes caution in handling IO module.

(@) Recheck of IO module specification
For input module, be cautious about input voltage, for output module, if voltage that exceeds the max. open/close voltage is
induced, it may cause the malfunction, breakdown or fire.

(b) Used wire
When selecting wire, consider ambient temp, allowed current and minimum size of wire is AWG22(0.3mm?) or above.

(c) Environment
In case of wiring 10 module, if device or material that induce high heat is too close or oil contacts wire too long time, it may

cause short, malfunction or error.

(d) Polarity
Before supplying power of module which has terminal block, check the polarity.

(e) Wiring
« In case of wiring 10 with high voltage line or power line, induced obstacle may cause error.
e Let no cable pass the 10 operation indication part (LED).
(You can't discriminate the IO indication.)
¢ In case induced load is connected with output module, connect the surge killer or diode load in parallel. Connect cathode of

diode to + side of power.
out Induced load
Output module H— W —
COM Surge killer
out Induced load
+
Output module Pt p—
Diode
COM
(f) Terminal block

Check close adhesion status. Let no foreign material enter into PLC when wring terminal block or processing screw hole as it
may cause malfunction, it may cause malfunction.

(g) Don'timpact IO module or don't disassemble the PCB from case.
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4.3 Wire

In case using system, it describes caution about wiring.

/\\ Danger

» When wiring, cut off the external power.
» If all power is cut, it may cause electric shock or damage of product.
» In case of flowing electric or testing after wiring, equip terminal cover included in product. It not, it may cause electric shock.

/\ Remark

» Do D type ground (type 3 ground) or above dedicated for PLC for FG and LG terminal. It may cause electric shock or malfunction.
» When wiring module, check the rated voltage and terminal array and do properly.
If rating is different, it may cause fire, malfunction.
» For external connecting connector, use designated device and solder.
If connecting is not safe, it may cause short, fire, malfunction.
» For screwing, use designated torque range. If itis not fit, it may cause short, fire, malfunction.
» Let no foreign material enter such as garbage or disconnection part into module. It may cause fire, malfunction, error.

4.3.1 Power wiring

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

2
' 35

Bigniies

iiiEEiiiiii' Qi

Tty

Ja

AC100-240V

ceven

S

dddid uny
4244

AC power
100V~240V
Oo—agpo Constant
O—oc™— voltage
transformer

|

a

§‘
il
!

(2) Connect noise that include small noise between line and earth.
(When there are much noise, connect insulated transformer.)
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(3) Isolate the PLC power, /O devices and power devices as follows.

/ [ S S S/
/ /7 7 77

Main unit
Main PLC
power o power Constant
AC220V O—=0 o—T—3 o— \oltage \—
Transformer IAC100-240V
A A
10 power
—
¢—O C

&~ —————— Main circuit device

(4) If using DC24V of the main unit

() Do not connect DC24V of several power modules in parallel. It may cause the destruction of a module.
(b) If a power module can not meet the DC24V output capacity, supply DC24V extemnally as presented below.

RS

;Eﬁm;qmﬁmﬁmm

DC 24V Output

DC 24V

SMPS

(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.

(7) AC110V/ DC24V cables should not be installed close to main circuit cable(high voltage/high current) and 1/O signal cable. They
should be 100mm away from such cables

4-14 |
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(8) When noise penetration coure use an insulated shielding transformer or noise fiter.

(9) Wiring of each input power should be twisted as short as possible and the wiring of shielding transformer or noise fitter should not
be arranged via a duct.

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

PLC
I/O device

El — — B2

Surge absorber to prevent lighting

(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 absorber.

4-15
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4.3.2 /0 Device wiring

(1) The size of I/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 200mm and more away from high voltage/high current 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 can not

be isolated.
PLC Shield cable L
Input © ©
Cra>
Output DIC
i | —

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

4-16
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(6) Example of input module.

=
EIE
T I [i1]
o2
03
o W
P -]
= T
s
Zi
B
=
=
i B
o B
i :
24vdc e
=
(7) Example of output module.
— =
E -
ST.nTE\
RO/
. e

@n)

—

.,
S[R[R[E
2]

_H

Eo
o |E3IIEI!G @l@lﬂl&lﬂ
BIRIZIE
: zlgisig|=l=
|a: ala @i@|@|@lﬂ
1

HEIEEEBE

1
Ll |
12/24Vdc
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4.3.3 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.

o2 Onerdas PLC Oherioizs PLC —
Type 3 Grounding Type 3 Grounding

A) Exclusive grounding : best

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

the PLC as possible.

(5) If any malfunction from grounding is detected, separate the FG of the base from the grounding.

4.3.4 Specifications of wiring cable

The specifications of cable used for wiring are as follows.

B) common grounding : good  C) common grounding: defective

Types of external Cable specification (mm?)

connection Lower limit Upper limit
Digital input 0.18 (AWG24) 15 (AWG16)
Digital output 0.18 (AWG24) 2.0 (AWG14)
Analogue I/O 0.18 (AWG24) 15 (AWG16)
Communication 0.18 (AWG24) 15 (AWG16)
Main power 1.5 (AWG16) 25 (AWG12)
Protective grounding 15 (AWG16) 25 (AWG12)
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Chapter 5 Maintenance

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

5.1 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 Corrective Actions

Within change rate of input

Change rate of input voltage Hold it with the allowable range.
g P feg voltage g
InputfOutput specification of
Power supply for input/output P pULSP Hold it with the allowable range of each module.
each module
Temperature 0~+55C Adjust the operating temperature and humidity with the
Ambient defined range.
oen Humidiy | 5~95%RH ¢
environment
I L Use vibration resisting rubber or the vibration
Vibration No vibration .
prevention method.
Play of modules No play allowed Securely enrage the hook.
Connecting conditions of
. g No loose allowed Retighten terminal screws.
terminal screws
Check the number of
Spare parts Spare parts and their Cover the shortage and improve the conditions.
Store conditions

5-1
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5.2 Dally Inspection

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

Check ltems Check Points Judgment Corrs_ ctive
Actions
Connection conditions of Retighten
Check the screws. Screws should not be loose. g
base Screws.
Connection conditions of | Check the connecting screws Retighten
Screws should not be loose.
Input/Output module Check module cover. Screws.
. Retighten
Check for loose mounting screws. Screws should not be loose. Scregws
Connecting conditions of , :
. g Check the distance between solderless | Proper clearance should be
terminal block or ) _ Correct.
. terminals. provided.
extension cable
. . Connector should not be
Connecting of expansion cable. Correct.
loose.
PWR LED Check that the LED is On. On (Off indicates an error)
On (flickering or On indicates
Run LED Check that the LED is On during Run. ( 9
an error)
LED ERR LED Check that the LED is Off during Run. Flickering indicates an error
indicator Onwheninput is On,
Input LED Check that the LED turns On and Off. I P I
Off when input is off.
Onwhen output is On,
Output LED | Check that the LED turns On and Off
Uipu ) Off when output is off
5.3 Periodic Inspection
Check the following items once or twice every six months, and perform corrective actions as needed.
Check ltems Checking Methods Judgment Corrective Actions
Ambi 1
ient 0~55°C Adjust to general
temperature ) standard
. - -. Measure with thermometer
Ambient Ambient (Internal
. . and hygrometer 5~ 95%RH .
environment | Humidity . environmental
- -. measure corosive gas
Ambient There should be no standard of control
pollution level corrosive gases section)
5-2
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Looseness, The module should be move | The module should be
PLC Ingress the unit mounted securely. ,
Conditions | dust or foreign Retighten screws
. g Visual check No dust or foreign material
material
Loose terminal . :
Re-tighten screws Screws should not be loose Retighten
SCrews
Distance
Connecting | between Visual check Proper clearance Correct
conditions terminals
Retighten connector
Loose Connectors should not be g .
Visual check mounting
connectors loose.
screws
. Measure voltage between L
Line voltage check . . g 3.3 Power specifications Change supply power
input terminals
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Chapter 6 Troubleshooting

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

6.1 Basic Procedure of Troubleshooting

System reliability not only depends on reliable equipment but also on short downtimes in the event of fault. The short discovery
and corrective action are needed for speedy operation of system. The following shows the basic instructions for troubleshooting.

(1) Visual checks
Check the following points.
* Machine operating condition (in stop and operation status)
¢ Power On/Off
o Status of I/O devices
o Condition of wiring (I/O wires, extension and communications cables)
o Display states of various indicators (such as POWER LED, RUN LED, ERR LED and I/O LED)
After checking them, connect peripheral devices and check the operation status of the PLC and the program contents.

(2) Trouble Check
Observe any change in the error conditions during the following.
¢ Switch to the STOP position, and then turn the power on and off.

(3) Narrow down the possible causes of the trouble where the fault lies, i.e.:
e Inside or outside of the PLC?
¢1/O module or another module?
e PLC program?

6.2 Troubleshooting
This section explains the procedure for determining the cause of troubles as well as the errors and corrective actions.
Symptoms ]
Is the power LED turned Flowchart used when the POWER LED is turned Off.
Off?
Is the ERR LED flickering? I |:> Flowchart used when the ERR LED is flickering. I
Are the RUN LED turned Flowchart used when the RUN turned Off.
Off?
I/O module doesn't operate I Flowchart used when the output load of the output module doesn't
properly. turn on.

Program cannot be written. I |:> Flowchart used when a program can't be written to the PLC. I
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6.2.1 Troubleshooting flowchart used when the PWR (Power) LED turns Off

The following flowchart explains corrective action procedure used when the power is supplied or the power
LED turns Off during operation.

[ Power LED is turned Off. ]

Is the power supply No

operating?

» Supply the power.

v

No Yes

Does the power LED
turns On?

. No
Is the voltage within the rated R Supply the power properly.
power? "
Yes
Does the power LED
turns On?
Over current protection
vice activated? l

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

No

No Yes

P
<

Does the power LED
turns On?

v

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

A\ 4

Complete .
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6.2.2 Troubleshooting flowchart used with when the ERR (Error) LED is flickering

The following flowchart explains corrective action procedure used when the power is supplied starts or the ERR LED
is flickering during operation.

[ STOP LED goes flickering ]

l

Check the error code, with

connected XG5000.
No
. See Appendix 1 Flag list and
Wanming error? remove the cause of the
error.
Yes
No

IsERR LED stil

ficking?

»
»

A 4
Write down the Troubleshooting
Questionnaires and contact the nearest
service center.

AN Warning

Though warning error appears, PLC system doesn’t stop but corrective action is needed promptly. If not, it
may cause the system failure.

6-3




Chapter 6 Trouble Shooting

6.2.3 Troubleshooting flowchart used with when the RUN , STOP LED turns Off.

The following flowchart explains corrective action procedure to treat the lights-out of RUN LED when the
power is supplied, operation starts or is in the process.

[ RUN, STOP LED is Off. ]

l

Turn the power unit Off and On.

No
RUN/ STOP LED

Yes

Write down the Troubleshooting
Questionnaires and contact the nearest Complete
service center.
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6.2.4 Troubleshooting flowchart used when the 1/O part doesn’t operate normally.

The following flowchart explains corrective action procedure used when the I/O module doesn’t operate normally.

| SWITCHY SWITCH2 0L
1k 1k f —
FSDUJ
e
[ When the /O module doesn't work normally. ]

No

Is the output LED of SOL1
Oon?

Yes

) “
l ,,

voltiage Correct  Wirng. Replace the connector of
Measure  the of g the terminal block. Check the stafus of SOL1

terminal in SOL1 by Tester. by XGS5000.
No l

Is the Yes . g No
terminal connector <{S it nomal conditio

appropriate?
Lprop Yes

Is the measured value

Separate the external
wiring than check the v

conditon  of  output Continue

module.

Yes /\\ No
Is it normal condition”

A

v

A 4
Check the status of Replace the Unit
SOL1.
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No
re the indicator LED of the

witch 1 and 2 on?
Yes
\ 4
Check voltage of switch 1,2 by Check voltage of switch 1,2 by
tester tester
s the measured value
nomal? No

Yes

Yes
Is input wiring correct?

Separate the external
wiring witch then check
the status by forced

1 | L

e Retighten the Replace the
Correct wiring
S the measured value terminal screw. Terminal board
No connector.

‘, I

A 4

Input unit Check the status of the Check from the beginning. Input unit
replacement is switch 1 and 2. replacement is
Needed. Needed.
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6.3 Troubleshooting Questionnaire

If any problem occurs during the operation of XGB series, please write down this Questionnaires and contact the service center via telephone or
facsimile.
* For errors relating to special or communication modules, use the questionnaire included in the User's manual of the unit.
1. Telephone & FAX No
Tell) FAX)

2. Using equipment model:
3. Details of using equipment

CPU model: ( ) OSversion No.: ( ) Serial No. ( )

XG5000 (for program compile) version No.:  ( )

4.General description of the device or system used as the control object:
5. The kind of the base unit:

— Operation by the mode setting switch  ( ),

— Operation by the XG5000 or communications ( ),

— External memory module operation  ( ),

6. Is the ERR. LED of the CPU module turned On? Yes( ),No( )
7. XG5000 error message:

8. History of corrective actions for the error message in the article 7:

9. Other tried corrective actions:

10. Characteristics of the error

* Repetitive ( ): Periodic (), Related to a particular sequence (), Related to environment ()

* Sometimes ( ): General error interval:

11. Detailed Description of error contents:

12. Configuration diagram for the applied system:
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6.4 Troubleshooting Examples

Possible troubles with various circuits and their corrective actions are explained.

6.4.1 Input circuit troubles and corrective actions

The followings describe possible troubles with input circuits, as well as corrective actions.

doesn’t turn off.

L
% I? CL Leakage curent

-

AC input

Extemal device

)
O

Input signal

(Neon lamp
may be still on)

doesn’t turn off.

Leakage current of external device
(Drive by a limit switch with neon lamp)

[1

Hican

Extemal d'evice

)
N\

AC input

Condition Cause Caorrective Actions
Leakage current of external device » Connect an appropriate register and capacity,
Input signal (Such as a drive by non-contact switch) which will make the voltage lower across the

terminals of the input module.

AC input
L. P
_

* CR values are determined by the leakage
current value.
— Recommended value C : 0.1 ~ 0.47uF
R:47~120Q (12W)
Or make up ancther independent display circuit.

Input signal
doesn’t turn off.

Leakage current due to line capacity of wiring cable.

o---t--9

')
=/

Leakage cument

AC input

Extemal device

* Locate the power supply on the external device side
as shown below.
l AC input
ol

[

Bemdeice |

;

* Connect an appropriate register, which wil make the

Input signal Leakage current of external device (Drive by switch | voltage higher than the OFF voltage across the input module
doesn't turn off. with LED indicator) terminal and common terminal.
DC input -
DC inni it
Leakage curent
1
R - — e I
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Input signal
doesn't turn off.

* Sneak current due to the use of two different power
supplies.

| ] L | DCinput

¢ E1>E2, sneaked.

* Use only one power supply.
» Connect a sneak current prevention diode.

L DC input

6.4.2 Output circuit and corrective actions

The following describes possible troubles with output circuits, as well as their corrective actions.

Condition

Cause

Corrective Action

When the output

is off, excessive
voltage is applie
d to the load.

Load is half-wave rectified inside (in some cases, it is
true of a solenoid)

*When the polarity of the power supply is as shown in
(1), Cis charged. When the polarity is as shown in (2),
the voltage charged in C plus the line voltage are
applied across D. Max. voltage is aaprox. 2\2.

'T'C
T4

*) If a resistor is used in this way, it does not pose a

problem to the output element. But it may make the
performance of the diode (D), which is built in the load,

drop to cause problems.

» Connect registers of tens to hundreds KQ across the
load in parallel.

R—

‘ *{oHHe

The load doesn't
turn off.

* Leakage current by surge absorbing circuit, which is

connected to output element in parallel.

Output Load

;‘ %C [ Leakage curent } %)

* 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.

—_l_ _CE

6-9



Chapter 6 Trouble Shooting

When the load is * Leakage current by surge absorbing circuit, which is | e Drive the relay using a contact and drive the C-R type

C-R type timer, connected to output element in parallel. timer using the since contact.
time ? » Use other timer than the C-R contact some timers

utpu o -
constant _|=_ have half-ware rectified intemal circuits therefore, be
fluctuates. c cautious. = Timer

w Q)
Leakage current f
® 00
X
Output (%Y @

The load does not | » Sneak current due to the use of two different power | ¢ Use only one power supply.
turn off. supplies. » Connect a sneak current prevention diode.

OuEpUt Output e

= T+

| E1l \Al - E
1 L e G
If the load is the relay, etc, connect a counter-
E1<E2, sneaks. Elis off (E2is on), sneaks. electromotive voltage absorbing code as shown by the
dotline.
Output circuit troubles and corrective actions  (continued).
Condition Cause Corrective actions

The load off * Over current at off state [The large solenoid | ¢ Insert a small L/R magnetic contact and drive the
response current fluidic load (/R is large) such as is | load using the same contact.
time is long. directly driven with the transistor output.

Output Output
( Off current 4_] %
Load — |O <
b ||

* 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
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transistor output.

Output
transistor
destroyed.

is

Surge current of the white lamp on.

Output

ESS

‘ | 7t

El

A surge current of 10 times or more when turned

on.

» To suppress the surge current make the dark
current of 1/3 to 1/5 rated current flow.

X

3
i

\ El
Sink type transistor output
Output ~
% 1e
Source type transistor
output
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6.5 Error Code List
Error
code Action Operation LED Diagnosis
Error cause . : .
(restart mode after taking an action) status status point
(Dec)
Program to execute is . . 0.5 second
23 abnormal Start after reloading the program Warning Flicker RUN mode
Start after reloading I/O parameter,
Battery change if battery has a problem 0.5 second Reset
24 | I/O parameter error . ' Warning N RUN mode
Check the preservation status after I/O parameter Flicker L
) ) . switching
reloading and if error occurs, change the unit.
Start after reloading Basic parameter,
Change battery if it has a problem. 0.5 second Reset
25 | Basic parameter error Check the preservation status after Basic Warning Fiicker RUN mode
parameter reloading and if error occurs, change switching
the unit.
2 il d Reduce th dd Hea o1 RN
6 | Compile error excee educe the program and down. vy second mode
error : L
Flicker switching
. 0.1 second RUN
27 | Compile error Check the program Heavy error Flicker mode
switching
Module set in parameter
. . . . n RUN m
30 | and the installed module modify the module or parameter and then restart. Warning 0 5 second U . ode
Flicker switching
does not match
Module falling during After checking the position of 0.1 second
31 | operation or additional attachment/detachment of expansion module Warning Fiicker Every scan
setup during Run mode
Data of /O module does After checking the position of slot where the 0.1 second
33 not access normally during | access error occurs by XG5000, change the | Heawvy error ' Flicker Scanend
operation. module and restar  (acc.to parameter.)
Normal f’*ccess of After checking the position of slot that access error
speciallink module 0.1 second
34 . . occurred by XG5000, change the module and | Heavy error ) Scanend
data during operation not Flicker
. restart  (acc.to parameter).
available
g | EXtension Extension module is attached over 10 siot or | | 0.1second RUN
Module exceed communication module is attached over 3 slot i Flicker mode
switching
Abnormal system end by noise or hard ware error.
1) Ifi ly wh .
Abnormal stop of ) I.t oceurs repeatedy N power 0.1 second Ordinary
39 . reinput, request service center Heavy error . .
CPU or malfunction . Flicker time
2) Noise measures
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Error
code Action Operation LED Diagnosis
Error cause . . .
(restart mode after taking an action) status status point
(Dec)
Scan time of program
during operation After checking the scan watchdog time designated While
exceeds the scan . . 0.5 second .

40 . by parameter, modify the parameter or the [ Warning i running the
watchdog time rogram and then restart Flicker rogram
designated by prog ) prog
parameter.

Operation 'error Remove operation error — reload the program While
occurs while . 0.5 second .

41 ) and restart. Warning ) running the

running the user Flicker
program
program.

a4 Timer index user After reloading a timer index program modification, Warning 05 §econd Scan end
error start Flicker
Heavy error of Refer to Heavy error detection flag and modifies 1 second

. ) H )
%0 external device the device and restart.  (Acc. Parameter) cavy error Flicker Scanend
55 | Task confliction Check task occurrence Heavy error O'iigﬁgpd Every time
! ) . While
E_STOP function After removing error causes which starts E_STOP 1 second .
60 o . Heavy error ) running the
executed function in program, power reinput Flicker
program
Error Action Operation LED Diagnosis
Error cause . . .
code (restart mode after taking an action) status status point
Data memory backup not | If not error in battery, power reinput . 1 second
500 possible Remote mode is switched to STOP mode. Warning Flicker Reset
501 | Abnormal clock data Setting the time by XG5000 if there is no error Warning 0'.1 second Qrdlnaw
Flicker time
. . 0.1 second | Ordinary
502 | Battery voltage falling Battery change at power On status Warning Flicker fime
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Chapter 7 EMC Standard

The following explains contents, diagnosis and corrective actions for various errors that can occur during
system operation.

7.1 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 PLC XGB series. The details of these precautions are based on the requirements and the applicable
standards control. However, IMO will not guarantee that the overall machinery manufactured according to the
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.

7.1.1 EMC Standard

The standards applicable to the EMC Directive are listed below.

Table13-1
Specification Test item Test details Standard value
EN50081-2 | EN55011 Electromagnetic emissions from the | 30~230 Mz QP: 50 dB/V/m = 1
Radiated noise product are measured 230~1000 Mz Q : 57 dB4V/m
* 2
EN55011 Electromagnetic emissions from the | 150~500 Kz QP: 79 dB Mean:
Conducted noise | product to the power line is measured | gg dB
500~230 Mz QP: 73 dB Mean:
60 dB
EN61131-2 | EN61000-4-2 Immunity test in which static | 15 kV Aerial discharge
Electrostatic electricity is applied to the case of the | 8 kv Contact discharge
immunity equipment
EN61000-4-4 Immunity test in which burst noise is | Power line: 2 kv
Fast transient applied to the power line and signal | pigital /O: 1 kv
burst noise lines Analog 1/0, signal lines: 1 kv
EN61000-4-3 Immunity test in which field is | 10Vm,26~1000 M
Radiated field AM | irradiated to the product 80%AM modulation@ 1 kHz
modulation
EN61000-4-12 Immunity test in which a damped | Power line: 1 kV
Damped oscillatory wave is superimposed on | pigital I/O (24V or higher): 1 kv
oscillatory wave | the power line
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 conductive
control panel. The tests for the corresponding items were performed while the PLC was installed inside a

control panel.
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7.1.2 Control Panel

The PLC is an open type device (device installed to another device) and must be installed in a control panel. This is
needed to prevent electric shock by touching XGB PLC and reduce the PLC-generated noise. Install the XGB PLC
in a metallic panel to reduce PLC-generated EMI (Electro-magnetic interference),

The specifications for the control panel are as follows:

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

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

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

(c) Use isolating transformers to protect the power supply from external surge voltage.
(d) 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 body

Door

(e) 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) Connection of power and earth wires

Earthing and power supply wires for the PLC system must be connected as described below.

[ferrite core]

(a) Earth the control panel with a thick wire so that a low impedance connection to ground can be ensured even at high frequencies.
(b) The function of LG (Line Ground) and FG (Frame Ground) terminals is to pass the noise generated in the PLC system to the ground,

so an impedance that is as low as possible must be ensured.

ferrite core

(c) The earthing wire itself can generate the noise, so wire as short and thick to prevent from acting as an antenna.

(d) Attach ferrite core under the power cable to satisfy CE specification.

External Dimension (mm maximum
cable
manufacture | name A B c D diameter address
(mm)
Laird 28A3851-0A2 30.00 13.00 33.70 30.00 12.85 www.lairdtech.com
Laird 28A5776-0A2 29.20 20.00 42.00 42.00 19.40 www.lairdtech.com
Coimaster C2L RU130B 3150 13.00 33.00 31.50 13.00 www.coilmaster.com.tw
TDK ZCAT3035-1330 30.00 13.00 34.00 30.00 13.00 www.tdk.com
T —
P e Hxﬁ:}
T -
T — - B /’ d
- -3 / ~
D il
_ L r Py - /;m‘
//f H_H__“' . ~ ;// c
S Py
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7.2 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 PLC XGB series to conform to the low-
voltage directive are described in this section.

The described contents in this manual are based on the requirements and the applicable standards control. However, IMO will
not guarantee that the overall machinery manufactured according to the these details conforms to the above regulation. 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.

7.2.1 Standard Applied for XGB Series

The XGB series follow EN6100-1 (safety of devices used in measurement rooms, control rooms, or laboratories). And the
XGB series modules which operate at the rated voltage of AC50V/DC75V or above are also developed to conform the above
standard.

7.2.2 XGB Series PLC Selection

(1) Power and CPU
There are dangerous voltages (voltages higher than 42.4V peak) inside the power supply modules of the AC110/220V rated /O
voltages. Therefore, the CE mark-compliant models are enhanced in insulation internally between the primary and secondary.
(2) /O module
There are dangerous voltages (voltages higher than 42.4V peak) inside the I/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 I/O modules of DC24V or less rating are out of the low-voltage directive application range.

(3) Special module, Communication module

The special module 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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Part 2 Basic Functions

This Chapter covers the details of programming and operations, monitoring of the high performance XGB basic unit  (XBC-DN32UX)

Chapter 1 Program Configuration and Operation Method
1.1 Programming Basics

1.1.1 Programming Method

The XBC high performance basic unit supports programming method of repetitive operation interrupt operation, fixed operation.

(1) Repetitive operation mode (Scan)
It means the basic programming method of the PLC.
It is the method that performs the written program repetitively from the first step to the last one and a series of such
procedures is called ‘program scan’. A series of such processing is called the repetitive operation mode and it can be
divided as below.

«It is the stage to start scan processing. In case of supplying power or reset, it
startup runs just once and executes the below.
-Expansion module reset
— = - -Self-diagnosis
Initialization = = -Data clear (initialization of internal variables and device areas)
-Allocation of address /0O modules and registration of module types
-In case of designating the initialization task, the initialization program runs.

Refresh of input | _ _ _ _ _ | +Before starting the program operation, it reads the values of input contents and
image area - saves them to the input image memory area inside the PLC at once.

Repeat Program operation _| It executes operations in order from start to end of the program.
processing - N
= -It saves the output data to the output image memory area based on the
[Stan olfthe program |. =
End ofthe program _| Ifthe program operation ends, it outputs the data saved to the output

Refresh of output
image area
Scan END
processing

It is the state to return to the initial step after completing 1 scan process. It
executes the below.

-Update of the timer, counter, scan processing time, F area flag, etc.

-~ -User event, data trace service

-1 -Loader communication service

-Self-diagnosis

-Embedded communication service(P2P, high speed link)

-Processing expansion, special communication modules

-Checking the state of the mode setting key switch

(2) Interrupt operation mode (fixed cycle, external interrupt, internal device start, high speed counter)
It is the mode that suspends the currently executed scan program operation and handles the interrupt program
immediately when urgent priority matter occurs during execution of the PLC scan program. The signals that inform
the CPU of such interrupt occurrence is called ‘interrupt signal’ and there are 4 kinds as below. For more details on
each interrupt operation, refer to Section 1.1.5 ~ 1.1.10.

- Fixed cycle signal: Interrupt signal occurring at the fixed interval
- External input signal: External contact (PO008~0000F) input signal
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« Internal device: In case the internal device value is matched with the set occurrence condition
« High speed counter: In case the high speed counter current value is matched with the set value

Operation
startup

Initialization

Refresh of input
image area

Repeat

Program operation

[

Refresh of output
image area
Scan END processing

processing

. i
Occurrence of interrupt
signal

Start oflthe program

End of fhe program Return of the scan

program

Interrupt operation
processing
Ean of the interrupt program|

nd of the inierrupt pregram

When the interrupt signal occurs during processing the
_| scan program, the execution of the scan program is
suspended for a while and the interrupt program is
executed first and then, it returns to the scan program.

(3) Fixed Cycle Operation mode
It is the mode that executes the scan program every fixed time.
After executing all scan programs, it stands by until the fixed cycle time and then, the next scan will resume at the

specified time.

At this time, the current scan time displayed in F area indicates the net program processing time except waiting time.

If the actual scan program processing time is longer than the fixed cycle, fixed cycle error flag will be turned On. The
flags related to fixed cycle operation are as below.

Bit

Flag Name

Name

Description

%FX92

_CONSTANT_ER

Fixed cycle error

cycle set value

In case the actual scan time is longer than the fixed

%FX128

_CONSTANT_RUN

running

Fixed cycle operation is

Turned ON during fixed cycle operation

1.1.2 Execution processing in case of instantaneous interruption

If the input power voltage supplied to XGB basic unit is lower than the specification, the PLC will detect instantaneous

interruption.

When the PLC detects instantaneous interruption, the following execution processing will run.

Blackout time

Execution processing

1-2
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(1) Execution is interrupted, maintaining output state of when
instantaneous interruption occurred.
(2) If instantaneous interruption is canceled, execution will
resume.

(3) In case execution is suspended due to instantaneous

interruption, timer measurement and one for fixed cycle
interrupt will be continuously run.

Y Fl . PN
i lI i lI ' ) Il i
|np|_,|t ! II |I II H ,_‘IIII|I II
power I"._,-"I i : |
Within instantaneous
interruption of 10ms
'y -~ " r
Input f'rﬁ'| { H". l—’ 1 ,I'ﬁ'l'.l
power | l"\ : N A
- A R W
s -
Excess of instantaneous
interruption of 10ms

(1) If instantaneous interruption exceeds 10ms, the PLC will
execute restart like the time when power is supplied.

The below figure shows the PLC’s execution processing flow chart when instantaneous interruption occurs.

Instantaneous
interruption eccurred

PLC operation stopped |

Yes

¥

Timer measurement |

Clear instantaneous
interruption?.

| Restart of the PLC

Compensation of the
current timer value

End

Instantaneous interruption means the state that the PLC exceeds the allowable variation rage of the specified power
and is lower than the range. The brief (several ms ~ dozens of ms) blackout is called instantaneous interruption.

1.1.3 Scan Time

The scan time is the time that takes to complete a single control operation from step O of the full scan program to
step 0 of the next scan; it is directly connected to the system’s control performance.

(1) Scan time formula

The scan time is the sum of the process time of the scan program and interrupt program written by a user and
the PLC’s internal END processing time; it can be calculated by the below formula.
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1-4

(a) Scan time = scan program processing time +interrupt program processing time + PLC internal processing

time

» Scan program processing time = Processing time of the user program excluding the interrupt program
* Interrupt program processing time = Sum of the interrupt program running time processed for 1 scan
* PLC internal processing time = Self-diagnosis time + I/O refresh time + internal data processing time

+ communication service processing time  (processing XG5000 service and embedded communication)

MPU processing time Expansion interface processing time
PLC Analog module
Model Scan program | internal |Digital I/O module (8 channels, Communication module
running (32K) |Processing| (32 points, 1 EA) 1EA) (200 byte, 1 block)
time
XEC-DN32Ux 9.7 ms 0.8ms 0.3ms 2.0ms 0.8ms

The high performance XGB basic unit performs the control operation based on the below sequence. Accordingly, you can
estimate the rough control performance of the system to be designed by using the below calculation method.

Basic unit

Expansion

I/O processing time

System processing
Task processing

|“ Ladder processing time

Communication module service

XG5000

Ladder processing

I
Stizg

]
<4—— Scantme ——»

| Self-processing

module

Exchange of /O module data

Exchange of communication module data

Scan time = Ladder running time + system processing time + digital module I/O processing time + analog I/O
processing time + communication module processing time + XG5000 Service processing time
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(2) Example of calculating the scan time
The example of the high performance XGB PLC’s system configuration and the calculation result of the scan
time are as follows.

-
~h
<»
-w

.

tems System Configuration
Basic unit SLOT2 | SLOT3 | SLOT4 | SLOT5 | SLOT6 | SLOT7? SLOT8
Product XEC- XBL-
XBE-DC32A * 3EA XBF-ADO4A * 2EA XBL-EMTA
name DN(P)32U c3 3 0 C41A
Operating 200 Byte per module,
conditions 32kStep 1 block

Scan time= Ladder running time + system processing time + digital 1/0 processing time +
analog |/0 processing time + communication module processing time + XG5000 Service
processing time = 9.7 + 0.8 + 0.3x3 + 2.0%2 + 0.8*2 +0.14s = 17.1ms

However, in the event of changing during RUN or writing communication parameters with XG5000, it requires
converting the program changed during RUN into executable machine code in the PLC or other internal
processing operations for changed communication parameters so the scan time may be temporarily increased
by several ms or more.

(3) Verification of the scan time
The PLC’s scan time can be verified by using XG5000 or flag as below.
(a) How to use XG5000: Click TOnline; - Diagnosis; - "PLC information; - "Performance; .

m Monitor Monitor Debug Window Window .u-
Bl pisconnect SN ek BT .
& Connection Settings... U EEE O - Performance |Passward | PLC RTC
safety Lock b = 1 | £ Gean time
sereySienstre Max.: 7.8ms Min: 3.9ms  Cur: 4,0ms
Change Mode
%, Read...
B wiite.. Mernary used
B3 Compare with PLC.. Prograrn: B.EKStep / 15, 0K et
Set Flash Memory...
Control Redundancy
Comment Il isE s EsakE
Communication module setting »
ResetClear ,
Diagnosis v| @& pLC Information...
@ rorcero.. 0?7 pLC History...
S PLC Errors/Warnings...
T — O Information...
Module Changing Wizard... SIS RIHEy
Base Changing Wizard...
@9 Start Online Editing Ctrl=Q
% Write Modified Program Ctrl+=W
@ End Online Editing Ctri=U

(b) How to use flag : The scan time is saved in the below system flag (F) area.
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WORD Flag Name Name Description

%FW50 | _SCAN_MAX

Maximum scan The longest scan time (update in case of occurrence only), in
time 0.1ms

%FW51 | _SCAN_MIX Minimum scan time

The shortest scan time (update in case of occurrence only), in
0.1ms

%FW52 | SCAN_MAX | Currentscantime |Running time of this scan (scan update), in 0.1ms

1.1.4 Program Composition

The program is composed of all function factors required to perform a specific control and they are saved in the
basic unit's RAM or flash memory. The function factors to execute the program can be generally divided as below.

Function factors

Executing details

Initialization program

o After applying power, it is the program that is firstly executed after completing the self-
initialization operations required to operate the PLC. It should run until the INIT_DONE
command executes.

sWhen the initialization program runs, only the initialization program is available until the

INIT_DONE command runs; the scan program and fixed cycle, external interrupt, internal
device task program are not executed. All other embedded functions such as I/O refresh, high
speed counter, communication are normally executed.

e It is used to program various operations required for the initial settings of the system
configured with the high performance XGB PLC.

Scan program

eRepeated regularly at every scan. It performs the operation repetitively from the first step to
the last step in order of being written.

olf the fixed cycle interrupt, external contact interrupt, high speed counter interrupt occur
during execution of the scan program, it will stop the scan program and return to the
scan program after executing the relevant interrupt program.

Fixed cycle interrupt
program

sExecuted at every set cycle regardless of the scan program. It can be applied to execute the
following time conditions.
» Execution at the shorter time interval than 1 scan processing time
» Execution at the longer time interval than 1 scan processing time
» Execution at the fixed time interval

External contact

e Executed every time the input conditions (rising edge, falling edge, transition) of the set
external input signal occur. It can be applied when immediate execution is required for external

interrupt program . .
ptprog input conditions.
High speed counter . , . .
. eExecuted when the high speed counter’s current value is matched with the set value.
interrupt program

Internal device
interrupt program

eExecuted when the set internal device is matched with relational conditions.
eDetects whether starting conditions of the internal device interrupt occurs during END after
executing the scan program

Subroutine program

¢ Executed only when the input condition of the CALL command is On.

1) Make the interrupt program as shortly as possible. In case the same interrupt occurs repeatedly during
executing the interrupt program, O/S watchdog error may occur with non-execution of the scan program.
(In case the self-interrupt occurs during executing the interrupt program, task conflict error may occur.)
2) Although interrupts with low priority occur several times during executing the one with high priority, the interrupt
will run just once so you should pay attention to set up the priority.
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1.5.1 Interrupt

(1) Interrupt processing flow chart
It describes the PLC’s operation flow chart, giving you the example of setting the interrupt program as below.
o Interrupt setting

Interrupt type Interrupt Name Priority Task No. Program Name Remarks
Initialization InterruptO - - Initialization program
Fixed cycle 1 Interruptl 2 0 Fixed cycle 1
External Interrupt2 2 16 External
Internal device | Interrupt3 3 24 Internal device
High speed .
g P Interrupt4 4 40 High speed counter
counter
Fixed cycle 2 Interrupts 3 1 Fixed cycle 2
Scan program ~
v f Initializing
(Before INIT_DONE
\ o
Interrupt 1. Cydle time | I ..................... l Cycle time 1 execution
—_—
Cycle time I/ A l Cycle time 1 execution
external occur
l External I/O execution
v
Internal device ||
v R
. . v - :
Cycle time 2 || .............. ¢ Cycle time 2 execution
\ 4 > Internal device interrupt
| END | V l execution >
¢ Cycle time 1 ... ¢ Timed-driven

1) If the interrupt with the same priority occur at the same time, the early set interrupt will be executed first. (In
case ‘interrupt 1’and‘interrupt 2’occur at the same time, ‘interrupt1’will be executed first.)

2) If the interrupt with higher priority occurs during execution of interrupts, the interrupt with higher priority will be
executed first.

3) Allinterrupts are allowable (Enable) when the power is On. If you want to run by interrupt program or prohibit
them, you can use EI, DI command.

4) The internal device interrupt will run after getting the END command.
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(2) Types and operation standards of tasks
The types and operation standards of tasks that are available for the high performance small-sized PLC are as

below.
e . .
S P Fixed cycle task External contact task Internal contact task  |High speed counter task
Maximum
16 EA 8EA 16 EA 8EA
number
i Rising or falling edge of the High speed counter
Fixed cycle (Can be set up to . . . . .
Start ) basic unit PO08~PO0OF Intemal device’s designated  |comparative output O /
- 4,294,967.295 seconds, in | N o .
conditions 1ms) input contacts conditions The minimum set value is
matched
. Executed immediately when . . Executed when the current
Detection i . Executed with searching ) )
Executed cyclically at every |the edge of the basic unit . ) counter value is matched with
and L conditions after completing the .
) setting time P008~POOF the minimum set value of the
Execution ) scan program .
input contacts occur comparative output 0
Detection
Delayed for the maximumof | . Delayed as much as the . )
delay Within the maximum of 0.05ms ) ) Within the maximum of 0.25ms
1ms maximum scan time
Time
. 2 ~7 level setting
Priority of )
i (2 level has the highest Same as the left Same as the left Same as the left
executions .
priority)
Designated without
9 ] Designated without overlapped|Designated without overlapped|Designated without overlapped
Task No. overlapped users in the ) ) )
users in the range of 16~23  |users in the range of 24~39  |users in the range of 40~47
range of 0~15

(3) Processing method of the task program
It describes the common processing methods and instructions for the task program.

(a) Characteristics of the task program

* In contrast with the scan program, the task program runs only when the execution conditions occur

without repetition processing. When writing the task program, consider this point.

For example, if the timer and counter are applied to the task program with the fixed cycle of 10 seconds,

the maxim error of 10 seconds may occur in the timer. The counter reflects the input state every 10
seconds so the input that changed within 10 seconds is hot counted.

(b) Execution priority
* In case several tasks to be executed stand by, the task program with high priority should be processed

first. If the tasks with the same priority stand by, they should be processed in order of occurrence.

* When the fixed cycle task and external contact task occur at the same time, the task set early by

XG5000 will be executed by priority.

* Set up the priority of the task programs in consideration of characteristics, importance of the programs
and urgency of required executions.

(c)Processing delay time
The delay of task program processing is caused by the below causes. Consider these factors when setting
up tasks and writing programs.

* Delayed detection of tasks  (Refer to the detailed description of each task.)
* Program execution delay due to execution of the preceding task program




Chapter 1 Configuration and Operation Mode of Programs

(d) Relation between the initialization, scan program and the task program
* When executing the initialization task program, the fixed cycle, external contact, high speed counter,
internal contact task cannot be started.
*The scan program has the lowest priority so when the task occurs, the scan program will be suspended
and the task program will be executed preemptively. Accordingly, in case the tasks occur frequently during
one scan or they converge intermittently, the scan time may be extended abnormally. You should consider
this point when setting tasks.
(e) Protection of the currently running scan program by prohibiting tasks execution
* If you do not want the scan program to be suspended by the task program with high priority during
executing the scan program, you can partially prohibit the execution of task programs by using the below
DI, El command in order to protect the scan program.
(When the power is supplied to the PLC, the initial values of all tasks are El (allowable) state.)

Command Use Description
El
BOOL—EN ENO - BOOL
EI BOOL—{ RED auT - BOOL Allows the start of all tasks.
Ol
BOOL - EN ENO - BOOL
DI BOOL— REQ QuT = BOOL Prohibits the start of all tasks.

(4)Verification of task program
After writing the task program, verify it based on the following instructions.

(a) Are the occurrence conditions of tasks proper?
If tasks occur frequently beyond necessity or if several tasks occur in one scan, the scan time may be
extended or become irregular. / If you cannot change task settings, check the maximum scan time.

(b) Are the priorities of tasks arranged well?
The task program with low priority may be delayed and fail to be executed in time due to the task program
with high priority, in some cases, the pending tasks occur redundantly during execution of the preceding
tasks so it may lead to tasks conflicts.
Set up the priority in consideration of urgency, running time, etc. of tasks.

(c) Are task programs made as shortly as possible?
Long running time of the task program can cause the long or irregular scan time or may lead to the conflict of task
programs. Make the task programs as shortly as possible. Especially, when making the task program with fixed
cycle, the task program should be executed within 10% of the operation cycle of the shortest task among several
tasks.
Ex.) When the task program’s running time is 1ms, the fixed cycle time should be more than 10ms.

(d) Is the protection of the program needed for the task with high priority during execution of the program?
If the other task interrupts during execution of the task program, after the executing task is completed, among
pending tasks, the one will run in order of priority. If you do not want interruption of other tasks during
execution of the task program, protect the program with DI, El applied commands.

1-9
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1-10

(5)Example of program configuration and processing
The example of the program execution sequence is given under the registered tasks and programs as below.

* Registered task programs
Interrupt source | Interrupt Name Priority Task No. Program Name running time
Fixed cycle 10ms_fixed cycle 3 0 Program1 2ms
Internal contact Internalcontact MQO |5 24 Program2 ms
External contact  |Externalcontact P08|2 16 Program3 2ms
- - - - Scan program 17ms
Scan startup End of Scan program
(Initial operation New scan startup

v
[ ]

Execution of Scan
program

| |

Execution of program 1 :
Occurrence of ’ PN Pl 1
10ms_fixed cycle H

Execution of program 2

Occurrence of Internal
contact %MO000

Execution of program 3

Occurrence of external
contact %Q000 Time >
0 678 10 12 20 22 2425 30 3234
Time (ms) Executed details
0~6 The scan program starts and is executed.
6-8 Request on running the external contact interrupt is entered and the scan program is interrupted and
the program 3 runs. There is the request on rerun at 7[ms] but it is ignored since the program is running.
8~10 The execution of the program 3 is completed and the scan program will run continuously.
10-12 There is the request on running 10ms_fixed cycle interrupt so the scan program is interrupted and the
program 1 runs.
12-20 The execution of the program 1 is completed and the scan program that was interrupted runs
continuously.
Although there are the requests on 10ms_fixed cycle interrupt and the external contact interrupt at the
20 same time, the external contact interrupt has higher priority so the program 3 runs and the program 1
stands by for execution.
20~22  |The scan program is interrupted and the program 3 runs.
2924 The execution of the program 3 is completed and the pending 10ms_fixed cycle interrupt program 1
runs.
24~25 | The execution of the program 1 is completed and the scan program is finished.
25 The program 2 is executed by checking the interrupt request on internal contact MO of P2 at the time
of completion of the scan program.




Chapter 1 Configuration and Operation Mode of Programs

time (ms) Executed details

25~30 |The program 2 runs.

program 2 is interrupted and the program 1 runs.

30-32 The request on 10ms_fixed cycle interrupt occurs and the 10ms_fixed cycle has higher priority so the

32~34  |The execution of the program 1 is completed and the program 2 that was interrupted is finished.

34 The new scan starts (startup of executing the scan program)

1.1.5 Initialization task

(1) How to set up the task

You can add initialization tasks in the project window of XG5000 as below and add the programs to be

executed. For more details, refer to the XG5000 manual. (You cannot add tasks on online. After disconnecting
the PLC, add tasks.)

(@) Adding task: Select "Project; — TAdd Items; — TTasky or after clicking with the right mouse button on
the project name of the project tree, select TAdd ltems; - TTask; as shown in the below figure.

Project - o x NewProgram X
4 EF XGB PROJECT *
4 B Network Configuration
PR Unspecified Metwork
! i.£4, NewPLC [BOSO Internal Cnet]
© Lg% NewPLC [BOS Internal FEnet]
'@ system Variable
4 ) NewPLC[XGB™==n—=ro
P9 variablercd  OPen
[& Parameter

Add Item 4 PLC...

I rtfi Fil ¥
mport from File Task...

Export to File...

S P Program...
can Progr; Export network settings to file...
E MewProj Function...
¥ at Ctrl=X Function Block...
Copy Ctrl+C Data Type...
B paste Crlsv
X Delete Delete

(b) The screen for registering the task will be displayed. Click FInitialization; in the execution conditions
and enter the task name.

Task T -S|
Priarity: 2 [ concel ]
(Cyde time: 0~31, IfO: 32~&3, Internal device:
Task number: |0 54n35)

Execution condition
@) Initialization

Cyde time ms

1/0

1/O execution conditions

3) Rising Falling Transition

Internal device BIT

Internal device execution conditions

Device:

3) Rising Falling Transition on off
High-speed counter Channel: 0

(c) Click on the right mouse button on the registered task and click "Add ltems; - TProgram; .

1-11
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4 @ XGB PROJECT *
4 % Network Configuration
4D Unspecified Network
% MNewPLC [BOSO Internal Cnet]

%% Systern Variable

4 -ff) NewPLC{XGB-XBCU)-Offline
..\ variablesComment
4 [§ Paramster

Basic Parameter

8 /O Parameter

. [ Internal Parameter

) Scan Program
- MewProgram

Open
Add Item » PIC...
Import from File 3
] > Task...
& Export to File...
= = Program...
Export network settings to file...
p : Fundtion...
[Tl View High-speed Link Vi é{: Cut Cil+X ENnehnniBinek

(d) Make the necessary initialization program and make sure to include the INIT_DONE command to the
initialization task program. (If the operation conditions of INIT_DONE runs, the initialization task is ended and
the scan program runs.)

AP S SEECRLI
i THST

#0x0.0.0 TON
AR Y 0 INIT_DONE

L
T#s T ET}

1.1.6 Fixed cycle task

(1) How to set up the task

(@) Adding tasks: Select TProject; — TAdd ltems; — TTask; or after clicking with the right mouse button on
the project name of the project tree, select TAdd ltems; - TTask; as shown in the below figure.
Project — sl 4 |

4 B XGB PROJECT *
2 EF Network Configuration
- Unspecified Network
% NewPLC [BOSO Internal Cnet]
dib NewPLC [BOS1 Internal FEnet]
-5 system Variable
4 ) NewPLC(XGB-XBCU)-Offline
-2 Variable/Comment
a.[#% Parameter
i..JE Basic Parameter
- VO parameter
oM Internal Parameter
4 -[2] Scan Program
MewProgram

- Initialization(Initialize]
Open
Add Item 2 PLC...
Import from Fil »
mpo rom File Task...
H Export to File..
£ EERIDIEE Program...
Export network settings to file...
XPOM Netwaork settings to Tile Function...
Ry View High-speed Link Vel Slai Ctrl+X Function Block...
Function/FB Copy Ctrl+C Data Type...

1-12 |
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(b) The screen for registering the task will be displayed. Click "Fixed cycle; in the execution conditions and
after entering the task name, input the items required for setting as below

ltems Input range Description

priority 2~7 Designates the priority of tasks.

Designates the task number.

The numbers overlapped with are not available.

Task No. 0~15

cycle 1~4,294,967,295 (ms) Designates the task’s running cycle.
VTask MW
Task name:
prioty:
aemmbee o é{;ﬂeﬁ;me: 0n31, If0: 32~63, Internal device:

Execution condition

() Initialization

@) Cyde time ms
1jo o
I/O execution conditions

(@) Rising Falling Transition

(D Internal device [T

Internal device execution conditions

Device: < 0

(@) Rising Falling Transition On Off

High-speed counter Channel: |0

(c) Click on the right mouse button on the registered task and click TAdd ltemss - TPrograms .

Project v 2 x [ Newprogram x|
4B XGB PROJECT *

4 &5 Metwork Configuration

- Unspecified Network
: % MewPLC [BOSO Internal Cnet]
: - ,,5’—,‘, MewPLC [BOS1 Internal FEnet]
- System Variable
4. NewPLC(XGB-XBCU)-Offline
.12 Variable/Comment

Open
Add Item 3 PLC...
Impaort from File »
B Task...
Export to File...
@ P Program...
Export network settings to file...
L . Function...
[Ze=8 View High-speed Link View P2P é{, Cut Ctrl+X Function Block...
O @—H a1 el ™ Mata Twna

(d) Register the task program name and comment.

[ 1-13
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- -
Program T |-
Home Cretd

Language

3) LD

W
]
2]
1
=

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.

(2) Instructions to use the fixed cycle task

The corresponding task program with fixed cycle runs at every set time interval  (running cycle) and keep
the below instructions in mind.

» When the specific task program with the fixed cycle runs currently or stands by for execution, if the request
on running the same task program occurs, the newly occurred task will be ignored.
» The timer generating the request on running the task program with fixed cycle works only when the
operation mode is RUN mode. Ignore all the blackout time.
* When setting up the running cycle of the task program with fixed cycle, the request on running several task
programs should not occur.
If you apply 4 task programs with the fixed cycle of 2 seconds, 4 seconds, 10 seconds, 20 seconds, 4
execution requests occur simultaneously every 20 seconds and 4 tasks runs at once so the scan time
may be longer momentarily.

1.1.7 External contact task
(1) How to set up the task

(@) Adding tasks: Select "Project; — FAdd Items; — TTask; or after clicking with the right mouse button on
the project name of the project tree, select  "Add ltems; - "Task; as shown in the below figure.

1-14
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I_ Project
a4 B% ¥GB PROJECT *
4 B Network Configuration
- 4P Unspecified Network

g% NewPLC [BOS1 Internal FEnet]

& System Variable

‘@ NewPLC[XGE-XBCU)-Offline
-2 Variable/Comment
a [@ Parameter

...... Basic Parameter

. /O Parameter

- »-H Internal Parameter
4 .f&] Scan Program

----- MewProgram

e

MewPLC [BOSO Internal Cnet]

ST

Open
Add Item k PLC...
Import from File L4
= Task...
Export to File...
= Program...
Export network settings to file...
= g Function...
Cut Ctrl+X Function Block...
Copy Ctrl=C Data Type...

(b) The screen for registering the task will be displayed. Click TExternal contact; in the execution conditions
and after entering the task name, input the items required for setting as below.

ltems Input range

Description

Priority 2~7

Designates the priority of tasks.

Task No. 16~23

Designates the task number.
The numbers overlapped with are not available.

Contact No. | 8~15

Designates the task start contact number.

Startin " . . . -
i, 9 rising, falling, transition Sets up starting conditions of tasks.
conditions
Task T -S|
e

Task number: 16 Device: 2439,
High-speed Counter:40 ~47)

“ Cyde time me
@ 1/0 o

1/O execution conditions

@ Rising ¢ ) Faling ‘L+_ Transiﬁonﬂ

“ Internal device | g

Internal device execution conditions

Device:

S) Rising Falling Transition on

~) High-speed counter Channel: |0

{Cyde Time:0~15, External Contacts: 16~23, Internal

1-15
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(c) Click on the right mouse button on the registered task and click "Add Itemss - "Programy .

(d) Register the task program name and comment.

Program L 2 _S__"h]
— v oAgr ST —survwan A

----- % Systern Variable “H| o
4 ) NewPLC(XGB-XECU)-Run/Warning % MX2
----- % Global/Direct Variables —{Ht
[ Parameter Iz
[ Basic Parameter
b g /O Parameter %MXD INC
[ E Internal Parameter ——|H| EN EMNOI
4[] Scan Program
i [ MewProgram |~ 169087
4 — 1 BMWA N ouTp
L3
Add Item L4
Import from File 4 14
4 Export to File... !
: Export network settings to file... i
L ! . L5
Cut Ctri+X
h Copy Ctrl+C LE
x
Faste Ctrl+V F
it
. Delete Delete —] Lz
Function M
Move Up Lg
Move Down
Sort
@ Properties...
| PLC | Program | Varisble/Device |
Refresh User Function/FB I 1 |NewF‘LC |<GLDBAL> | w2 |@

(e) If the program window for writing the task program is displayed, you can make the task program here.
(3) Instructions to use the external contact task

When the rising, falling or transition conditions occur in the set input contact, the corresponding external contact task
program runs and keep the below instructions in mind.

+ 8 external contacts are available in the range of POO08~POOOF.

» When the specific external contact task program runs currently or stands by for execution, if the request on
running the same input task program occurs, the newly occurred task will be ignored.

* The input contact monitoring for the external contact tasks is executed only when the operation mode is
RUN mode. The input contact monitoring for task startup is not executed in STOP mode.

* The detection delay time of the external contact task is approximately 50us.

» When designing the system, several external contact tasks should not start at the same time. If POO08 ~

POOOF contacts are ON at the same time under all the external contacts of PO008 ~ POOOF are set as the

external contact tasks, 8 external contact task programs run at one so the scan time may be longer

momentarily.

1-16
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1.1.8 Internal device task

(1) How to set up the task
(@) Adding tasks: Select "Project; — TAdd ltems; — "Task; or after clicking with the right mouse button on
the project name of the project tree, select TAdd ltems; - TTask; as shown in the below figure.

| Project - 0 x NewProgram X
a4 HF ¥GB PROJECT *

4 &3 Network Configuration

! j--@ Unspecified Network

NewPLC [BOSO Internal Cnet]
i..g MewPLC [BOS1 Internal FEnet]
.3 Systemn Variable

4 ) NewPLC(XGB-XBCU)-Offline

-9 Variable/Comment

H Open

a [ Parameter

Lo Basic Parameter Add Item » PLC...
""" g /0 Parameter Import from File 3

 p-H Internal Parameter _ TEHE.

a-{&] Scan Program Export to File...

Pragram...

----- MewProgram

Export network settings to file...
B g Function...

& cut Ctrl=X Function Block...
Copy Ctrl+C Data Type...

(b) The screen for registering the task will be displayed. Click Internal device; in the execution conditions and after
entering the task name, input the items required for setting as below.

ltems Input range Description
Priority 2~7 Designates the priority of tasks..
Task No. 24-39 Designates the task number. _
The numbers overlapped with are not available.
Internal device | BIT, WORD Selects the device type that will start the task.
. L Input directly the device that will start the task and set the startup
Device Direct input o
conditions.
Rising | Starts the task in case of rising edge.
Faling | Starts the task in case of falling edge.
. Rising, falling, transition, On,| Transitio . .. .
Bit off g g N Starts the task in case of rising or falling edge.
On Starts every scan task during ON.
Off Starts every scan task during OFF.
Starts the task when the word is less than the set
Startup <
" value.
conditio -
ns - Starts the task when the word is less than or equal to
- the set value.
Starts the task when the word is the same as the set
Word | <, <=, ==,>= > ==
value.
- Starts the task when the word is more than or equal
- to the set value.
S Starts the task when the word is more than the set
value.
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Task M

Pricrity:
{Cyde Time:0~15, External Contacts: 16~23, Internal

Task number: 24 Device:24~39,
High-speed Counter:<40~47)

Execution condition

) Initialization

) Cycle time ms

o 1o o
I/0 execution conditions

@) Rising Falling Transition

©

) Internal device  [grr =

Internal device execution conditions

Device: ma < o
@) Rising f- ) Falling %(:) Transition d: [@Y=]] t::) Off |
(@) High-speed counter Channel: | 0

(c) Click on the right mouse button on the registered task and click "Add Itemss - "Programy .
Projet v 2 x P Newrrogrm <

4 &% XGB PROJECT *
4 &% Network Configuration
a f Unspecified Network
: i.£E], NewPLC [BOSO Intemal Cret]
H ﬁ MewPLC [BOST Internal FEnet]
% System Variable
40 NewPLC(XGB-XBCU)-Offline
-4 Variable/Comment
a [ Parameter
{..[E] Basic Parameter
{-[E 1O Parameter
» -5 Internal Parameter
a Scan Program
i[5 NewProgram
< Internal(24 Internal DevicerM000OD, P

Open

Add Item L PLC...

T rt i Fil 3

mport from File S

Export to File...
Program...
q) = Export network settings ta file... —
Ctrl=X Function Block..,

Function/FB CtrlsC Data Type.-

(d) Register the task program name and comment.
Program M

Program name: QK
Name_Internal

Language

@ LD SFC ST

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.
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(2) Instructions to use the internal device task

The internal contact task detects the startup conditions of the internal device set by the scan END and runs the
relevant internal device task program. Keep the below instructions in mind.

*The internal device task program runs when the scan program is completed. Accordingly, although the
execution conditions of the internal device task program occur in the scan programs or task programs (fixed
cycle, external contact, high speed counter), it will run at the time of completing the scan program instead of
running immediately.

* In the case of the internal device task, the execution conditions are searched when the scan program is
completed. Accordingly, if the execution conditions of the internal device task occur and dissipate by the scan
program or other task programs, the task will not run since the execution conditions cannot detected at the
time of searching the conditions.
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1.1.9 High speed counter task

(1) How to set up the task

(@) Adding tasks: Select "Project; — TAdd ltems; — Task; or after clicking with the right mouse button on
the project name of the project tree, select TAdd ltems; - TTask; as shown in the below figure.

Project v 2 x 7 Newprogram [

4 @ XGB PROJECT #
4 T3 MNetwork Configuration
: Q--@ Unspecified Network
% MewPLC [BOSO Internal Cnet]
- ,ﬁ, MewPLC [BOS1 Internal FEnet)
&% System Variable
4 ) NewPLC(XGB-XECU)-Offli
2 Variable/Comment
4 [ Parameter

...... Basic Parameter

P E /O Parameter Import from File b Tack..

. .JH Internal Parameter B Export to File...

Open

Add Item k PLC...

E c . Program...
“" £an Frogram Expart network settings ta file... )
-.[H NewProgram AT
¥ cut Ctri=X Function Block...
Copy Ctrl=C Data Type...

(b) The screen for registering the task will be displayed. Click High speed counter; in the execution conditions
and after entering the task name, select the channel.

r -
Task M
Task name: High-speed)| oK
—
(Cyde Time:0~15, External Contacts: 16~23, Internal
Task number: 0 Device:24~39,

High-speed Counter:40~47)
Execution condition

() Initialization
@) Cyde time ms
o a

1/ execution conditions

(@) Rising ;,f Falling %9 Transitionﬂ

() Internal device | g7

Internal device execution conditions

Device: < 0
(@) Rising f Falling % Transitionﬂ()n Of'fID

(") High-speed counter Channel: |0
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(c) Click on the right mouse button on the registered task and click

Project

4 B XGB PROJECT *
a =% MNetwork Configuration
¢ a-fP Unspecified Network

% MewPLC [BOSO Internal Cnet]
e ﬁ, MNewPLC [BOS1 Internal FEnet]
% System Variable
‘ﬁl MNewPLC{XGB-XECU)-Offline
29 variable/Comment
2 [ Parameter
¢ LE Basic Parameter
[ /O Parameter
. - Internal Parameter
48] Scan Program

TAdd Itemsy - "Programy .

L NewProgram
.3 High-speed(40 High Speed Counter:

Open
Add Ttem PLC...
Import from File
s Task..
Export to File...
Program...
Export network settings to file..,
s : : Function...

rl 1 &

Cut Chrl+X

Function Block...

(d) Register the task program name and comment.

Program LI—?
Program name:
i L,
Language
@ LD SFC 5T

Program description:

(e) If the program window for writing the task program is displayed, you can make the task program here.
(2) Instructions to use the high speed counter task

* When the high speed counter’s current value in the selected channel becomes equal to the comparative output
set value of O of the relevant channel in the below Fig., the high speed counter task will be detected and the task
program will run.

* You can check whether the conditions of the high speed counter task occur at every 250us cycle so detection

delay may occur up to 250us.

» The operations of the high speed counter task are performed only when the operation mode is RUN

mode.
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1.2 Operation mode

The high performance XGB PLC has 3 operation modes; RUN mode, STOP mode, DEBUG mode.
This section describes the execution processing of each operation mode.

1.2.1 RUN mode

It is the mode executing the program normally.

First scan of
RUN mode

4
First scan of
RUN mode

Initialization
of data area

L

R efresh the input ERRORE Mode
image area

'

Program execution
Keeping Irterrupt program execution
RUH Mode

r

Crecking the cperating state and
failure of exparsion modues

i
Refresh the
output image

!

ange npﬁhtiu
mode?

Mode change

(1) When changing the mode from other into RUN
Initialize the data area at the beginning stage and check the validity of the program to determine whether it can
be executed or not.

(2) Execution processing details
I/0 Refresh and program operation are executed.
(a) The interrupt program is executed by detecting the startup conditions of the interrupt program.
(b) Normal operation or fail of the equipped module is checked.
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(c) Communication services are executed with other internal processing.
1.2.2 STOP Mode

It is the mode of block state without operations of the program. In STOP mode, you can write the programs and
parameters through XG5000.

(1) When changing the mode from other into STOP
Eliminate the output image area and execute Output Refresh.

(2) Execution processing details
(@) /O Refresh is executed.
(b) Normal operation or fail of the equipped module is checked.
(c) Communication services are executed with other internal processing.

1.2.3 DEBUG Mode

It is the mode to find errors of the program or track the operation processes. You can convert the mode into Debug in

STOP mode only. Though this mode, you can verify the program by checking the execution status of the program and
details of each data.

(1) When changing the mode from other into DEBUG
(a)Initialize the data area at the beginning stage of changing the mode.
(b)Eliminate the output image area and execute Input Refresh.

(2) Execution processing details
(a) I/0 Refresh is executed.
(b) The debug operations will be executed based on the setting status.
(c) Output Refresh is executed after debugging until the end of the program.
(d) Normal operation or fail of the equipped module is checked.
(e) Other services such as communication, etc. are executed.
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1.2.4 Change of operation modes

(1) How to change operation modes
You can change the operation mode with the below methods.
(@) Change by the mode key of the basic unit

(b) Change by connecting the programming tool (XG5000) to the PLC

(c) Changing the operation mode of the other basic unit connected to network with XG5000 accessed to the

basic unit 1 (remote access)

(d) Change by using XG5000, HMI, communication module connected to the network
(e) Change by the ‘STOP’ command during execution of the program

(2) Kinds of operation modes

The following operation modes are set by the mode setting key of the basic unit and XG5000’s commands.

Operation mode switch XGS000 Operation mode Remarks
command
When the operation mode switch is
RUN Unchangeable Local RUN located in RUN position, the mode
change by XG5000 is impossible.
RUN remote RUN
STOP STOP remote STOP
Debug Debug
RUN ->STOP - STOP

(a) The mode change by XG5000 is available only when the operation mode switch is in STOP state.
(b) If you want to change the mode into ‘STOP’ with a switch in the remote RUN state by XG5000, operate
the switch as STOP-> RUN - STOP.
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1.3 Memory

The high performance XGB basic unit has two types of memory for a user. One is the program memory saving the user
program that is made by a user to build up the system; another is the data memory providing the device area that saves the
data during operation.

1.3.1 Program memory

The user program memory embedded in the high performance XGB PLC is composed as below.

ltems Size (KB) Details
e  Basic parameter area

Parameter setting area 120 - Vo pgrameter area
e  Special, communication module parameter area
e  User event, trace parameter area

Program saving area 1024 Scan program areal, 2

e Variable/comment area
e  Userevent, trace data area
System area 156 e Systemlog area
e  Device backup area
e  Scan program area
e Task program area
Program backup area 1,362 o Upload area
e  Parameter initialization area
e Retain parameter assignment area
1.3.2 Data memory
Data memory is shown as in below.
Eis = +F
Data memory entire area 212KB
System area :
* /O information table
* Forced I/O table 20KB
* Reserved area
System flag (F) 4KB
Flag area Analog image flag (U) 7688
Internal special flag (K) 16KB
High speed link (L) 8KB
Input image area (%ol) 2KB
Output image area (%Q) 2KB
R area (%R) 32 KB Zblock
Direct variable area (%M) 32KB
Symbolic variable area (maximum) 64KB
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(1) Memory block diagram
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1.3.3 Dataretain area setting

In case you want to keep the data necessary for operation and the data made during operation when PLC stops and restarts,
Default(automatic) Variable Retain is used and some area of M area can be set as Retain area through parameter setting

The following is characteristic table about the device available for Retain setting

Retain

Device Retain Characteristic

setting

Depen As for automatic
Default 0] on variable area, Retain
setting setting is available
As for internal
contact point area,
M ] Retain  setting is
available at
parameter

0 In case of power
K X failure, contact point
is kept

F X X System flag area
Analog data register
U X X (Retain  is  not
available)

High speed link/P2P
service status
contact point  of
communication
module (Retain is
available)

0 P2P service address
area of
N X communication
module (Retain is
available)

Flash memory
R X dedicated area
(Retain is available)
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1) K, N, R devices are retained basically.
2)K, L, N devices can be deleted through “Clear PLC” of XG5000 online menu.
3) For more detail, refer to “Online” of XG5000 user manual.

(1) Initialization of data according to restart mode
There are three variable related with restart mode (Default, initialization and retain variable). Initialization method about each variable in case of
executing restart mode is as follows.

Mode
. ; COLD WARM
Variable assignmen
Default Initialized as ‘0’ Initialized as ‘0’
Retain Initialized as ‘0’ Hold previous value
Initialization Initialized as user defined value Initialized as user defined value
Retain & Initialization Initialized as user defined value Hold previous value

(2) Operation of data retain area
Method on deleting the Retain data is as follows.
- RESET through XG5000 (Overall Reset)
- Execute “Clear PLC” through XG5000 at STOP mode
- Writing by program (Initialization program recommended)

- Writing ‘0’ FILL etc at XG5000 monitor mode

For holding of retain area data or reset (clear) operation according to PLC operation, refer to the following table.

Classification Retain M area Retain R area
Reset Hold previous value Hold previous value Hold previous value

Overall reset Initialized as ‘0’ Initialized as ‘0’ Hold previous value

STOP—RUN Hold previous value Hold previous value Hold previous value

1) Terms on three types of variable are as follows.
(1) Default variable: variable not set as INIT or Retain variable
(2) INIT variable: initial value is set
(3) Retain variable: Holds previous value

(3) Initialization of data
If PLC becomes ‘Clear Memory’ status, memory of all devices are deleted as ‘0’. When you want to specify initial value, use initialization
task. At CPU module, there are two types of built-in memory. One is program memory to save program made by user, for user to structure
system, Another is data memory providing device area saving data during operation.
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Chapter 2 CPU Function

2.1 Type Setting

This section descries setting XGB PLC models.

[New Project
Project name:
File directory: C: WX G5000_PADTH ]

CPU Series [xcB

'] [ Product Mame...

]

CPU type:

XGB-DR16C3
XGB-DR.32HL
XGBE-¥BCE
XGB-XBCEE
Program language XGB-XBCEX
@ LD XGE-XBCH
- XGB-KBCS
| XGE-XBCU
XGB-XBEMS

Program name:

Praject description:

XGE-%BCU -

Auto-allocation

5T

PLC o
Name CPU Type | Language Description Remarks
Economic : XEC-R10/14/20/30E
XGB-XECE | IEC language XEC-DN10/14/20/30E, Compact type
XE-DP10/14/20/30E
Deluxe: XEC-DR32/64H, XEC-DN32/64H
YGB XGB-XECH| IEC language XEC-DP32/64H Compact type
Standard : XE-DR20/30/40/60SU,
XGB-XECS | IEC language XE-DN20/30SU/40/60SU Compact type
high performance : XECDN32U, XEC-DN32UP,
XGB-XEC | IEC language XBC-DN32UA Compact type
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2.2 Parameter Setting

This section describes XGB PLC’s parameter setting.

2.2.1 Basic parameter setting

If you click the basic parameter in the project window, the below screen will be displayed.

Project v 0 x
a HF XGB_PROJECT *
4 B Network Configuration
)--@ Unspecified Metwork
&, NewPLC [BOSO Internal Cnet]
(- ﬁ, MewPLC [BOS1 Internal FEnet]
- system Variable
4D NewPLC(XGB-XBCU)-Offline
.9 Variable/Comment
4 [ Parameter
- Basic Parameter
A 1O Parameter
. - Internal Parameter
4 {&] Scan Program

----- NewProgram

You can set up 3 items; ‘Basic operation setting’, ‘Device area setting’, ‘Error operation setting’.

2-2

Basic Parameter Setting | T S
Basic operation settings Output Control
[T Fixed period opertion: 10 |me [¥] Output during debugging
mode (1~ 9%4ms) [] Keep output when an emor occurs
T\r‘ne Setup Keep output when converting RUN->STOP
E:?ET[?DQD:;H 500 ms Keep output when converting STOP->RUN
Standard Input Filter. 3 - (ms
Restart Method
) Cold Restart @ Wam Restart
I Defaut | [ Ok ][ Cancel ]I
Classification ltems Descriptions Set values
Fixed cycle operation Set the fixed cycle operation time. 1~999ms
Watchdog timer Set the scan Watch Dog’s time. 10~1000ms
Standard input filter Set the standard input filter’s time. 1,3,5,10,20,70,100ms
Basic Restart method Set the restart mode Cold ,warm
operations Output . . -~
. . Set whether allowing the actual output during| Allowable/Prohibited
during debugging .
debug operation.
Output Hold when errors Det(.armlne. whether allowing the Output Hold Allowable/Prohibited
occur function set in I/O parameters when errors occur
Retain . . .
I Retain setting Set the M retain area %MW0~%MW8191
area setup
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2.2.21/0 parameters Setting

It is the function to set up and reserve the information for each I/O. If you click /O Parameter; in the project

window, the below setting window will be displayed.
' I/O Parameter X

==i=E — <E 01k

AIIBase]BelBase ] Apply

B@ Base 00 : Default Slot Module Comment Input Filter | Emergency Out Allocation
- KEC-DN32 [T < C-DNE2L (D 24 -
 Default 1firtemal) Aodule List
- Default 2 At Dutput Module
: Default 3 INPUTATR OUTPUT, g
- Default 1 HEC-DR28U [DC 244 IMPUT 16paintz/RELAY QUT
: Default 5

If you click the "™lodule; in the fslot; position, the list of each module will be displayed. Then, choose the
module that is matched with the actual system to be configured. The selected slot will be displayed as below.

MIBase]SelBase I Apply

=P Base 00 : Default Slot Module Comment Input Filter | Emergency Out Allocation

&y Slot 00 XEC-DN32Y| gy ) [RECON3ZU [DC 24 3 Standard(ms].  Default
gz Slot 01 : Default

-z Slot 02 Default
-y Slot 03 : Default
-ezg Slot 04 : Default
-eza SlOt 05 : Default
-z Slot 06 : Default
-z Slot 07 : Default
-z Slot 08 : Default
-ezg Slot 09 ; Default
-z Slot 10 : Default
g Slot 11 : Default

1(Internal]

mmwim#wm

- =
g

4 L] F
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If you press In Detail; button on the slot image or the relevant slot position in the base window as below, the
window for setting the filter, emergency output will be displayed.

=== — <E 0Lk

Details
Delete Slot

Copy to Clipboard

R
s
1
5
8
5

CIMAM =LA

AIIBamISﬁBase I Apply

= Base 00 : Default | I Slat |
&5 Slot 00 : XEm=nea
ez Slot01:pg  Detalls
ez Slot 02 : De Delete Slot
-z Slot 03 : De
ez <lot D4 - De Copy to Clipboard
-ezg Slot 05 Default
-ezg Slot 06 © Default
=g Slot 07 : Default
=g Slot 08 : Default
=g Slot 09 : Default
=g Slot 10 : Default
-z Slot 11 : Default

Module

Comment Input Filter Allocation

Al

[l N Ry i |

iy
o=

4 I 3

Input/Cutput Module Setti |t | S| Input/Cutput Module Setti

Module: Module:

Input Input

Filter: Standard = Filter: [standard -
Standard | |

I Pulse Catch: 1ms I Pulse Catch: [[]8 [[9 [ w0[] 11 12[7] 13[F] 14 15
I ms
5 ms
10 ms I
Output 20 ms Output
—  ~ 70ms

e 100 MS T [ E mergency Output
Channel ooy T Channel 00 [00-07) Clear

Channel 01 [02-15] | Clear Channel 01 [08-15)
|

ok | [ cancel [ ok ][ caneel

* In case each set details are different from the actually accessed 1/O module, ‘Module Type Mismatch Error’ occur and
the error will be displayed.
« If there is no setting, the CPU reads each I/O module’s information for operation.

2.4 |
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2.3 Self-Diagnosis Function

The Self-Diagnosis function is the function for the CPU part to diagnose the PLC system for defects. In case errors occur
during supplying the power to the PLC system or during operation, it detects errors to prevent malfunction of the system and

preventive maintenance.

2.3.1 Scan Watchdog timer (Scan Watchdog Timer)

The WDT (Watchdog Timer) is the function to detect the congestion of programs caused by PLC module’s hardware or
software.

(1) The Watchdog timer is the timer to be used to detect operation delay caused by the user program error. You
can set up the Watchdog timer's detection time in XG5000’s basic parameters as below (Initial value:  500ms).

Basic Parameter Setting (=B e
Basic Operation Setup ‘ Retain Area Setup |
Basic operation settings Output Cortrol
Fixed period operation: 10 |mg ] Qutput during debugging
mode {1~ 335ms)
Keep output when an emor occurs
Time Setup Keep output when converting RUN->5TOP
Watchdog Timer. 500 | ms
(10 1000ms} 1
Standard Input Fitter: 5 ¥ |ms
Restart Method
Cold Restart @ Warm Restart
I [ Defait |[ ok ][ Cancel \I

(2) The Watchdog timer monitors the scanning time during operation and when set detection time is exceeded, it
stops the PLC’s operations immediately. At this time, the output status is maintained or cleared based on the
details of ‘Output Hold when errors occur’.

(3) Ifitis expected that the Scan Watchdog Time is exceeded since it takes more time to process the specific part
of the user programs  (in case of using FOR ~ NEXT command, CALL command, etc.), clear the Watchdog
timer through the ‘WDT’ command.

The WDT command initializes the scan Watchdog time and restarts measuring time from 0.

A

WDT &&3gt

at WOT3t t

H0
Im
[

WOT3t

H0
Im

A

EEESEE] |

| |
\EDT%%‘ e
AHIEND

(Example of initializing scan Watchdog timer through the WDT command )
(4) In case the Watchdog error occurs, you can clear the error by resupplying the power or converting the mode
into STOP.
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2.3.2 Function to save error history

When errors occur, the high performance XGB basic unit records the error history to clean up causes easily. If you click
fOnline; - "ErrorAWamingy , you can see the cumrent errors and the history. Remove the causes of errors referring to the
details and corrective measures of each error item.

Errar Log

Index Code Date Time Contents -

W32 30 2014-09-26 14:04:35, 590 Module type mismatch error, Base 0, Slot 2
| EER] 2014-09-26  14:05:15590 Module type mismatch error, Base 0, Slot 2
W31 30 2014-09-26 1421348 590 Module type mismatch error, Base 0, Slot 2
W 30 2014-09-26  1%:11:18,590  Module type mismatch error, Base 0, Slot 2
W9 20 2014-09-26  15:34:03.590 Module type mismatch error, Base 0, Slot 2
W37 30 2014-09-26 15:45:29.590 Module type mismatch error, Base 0, Slot 2
mes 30 2014-09-29 Module type mismatch error, Base 0, Slot 2
a3l 2014-09-29 Module type mismatch error, Base 0, Slot 2

Details/Remedy
Download after modifying /0 parameter, and try to run PLC again, -

[ Update | [ Clear |

Read All ] ’ Save ] [ Close ]

ltems Description Remarks
ErrorMWaming |Displays the current ErrorAVaming. -
Error history  |Displays ErrorAWarning occurred in order of time. Saving up to 100

If you click ‘Delete’ in the Error/Warning window, all the saved error history will be deleted.
In case the error histories exceed 100EA, the histories are deleted in order from the one that occurred first and the
100EA recent histories are saved

2.3.3 Failure Management

(1) Failure Types
The troubles are caused by failure of the PLC itself, system configuration’s error, error detection of operational results, etc.
They can be divided into the failure mode stopping the operation for system safety; minor failure mode that informs a user of
failure waming and resumes the operation.

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

* PLC hardware’s problems

* System configuration’s error

* Operational error during execution of user programs
+ Detection of errors caused by external device failure
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(2) Operation mode in case of failures

In case failures occur, the PLC system records the failure details in the special flag (F area) and determines
whether resuming the operation based on the failure mode.

* In case of the PLC hardware’s failure
In case there are problems with the CPU, power, etc. that the PLC cannot works normally, the system will be
stopped; In case of minor failures such as a battery’s low voltage, the warning is displayed and the operation
will be resumed.

* In case of system configuration’s error
It is the failure occurred when the actual PLC’'s module configuration is not matched with the module
configuration set in XG5000. The system will be stopped.

» Computational error during execution of user programs
In case of the numeric operation error (Ex.: in case the denominator of division operation is 0) occurred during
execution of user programs, the details will be displayed in the error flag and the system will resume the
operation. If the operational time exceeds the operation delay monitoring set time during operation or
equipped I/O modules cannot be normally controlled, the system will be stopped.

* Detection of errors caused by external device failure

The failure of the external control device can be detected by the PLC’s user program; in case of detecting
failures, the system will be stopped; in case of detecting minor failures, only the detection status will be
displayed and the operation will be continued. (For the detailed use of the function to detect extemnal device's
failures, refer to the 2.3.6 Failure Diagnosis Function for the External Device.)

The information on failures occurrence is saved in the special relay (F area). Among F area flags, the
information related to the failures are as below.

Word Bit Flag Name Function Description
%FWO0 %FX2 | ERROR ERROR ERROR status
- _CNF_ER System error Reports the failure status of the system.
%FX33 | IO _TYER Module type error The module type is not matched.
Module separation :
%FX34 | _IO_DEER error P The module is separated.
There are some problems with the module
%FX36 | _IO_RWER Module I/O error /o P
. There are some problems with the special /
%FX37 | _IP_IFER Module interface error L P . P
communication module interface.
. , Failures are detected from the external
%FW2~3 | %FX38 | _ANNUM_ER External device failure device
. There are some problems with the basic
%FX40 | _BPRM_ER Basic parameters parameters P
There are some problems with I/O
%FX41 | _IOPRM_ER IO parameters parameters P
Special module )
%FX42 | _SPPRM_ER psrameters Abnormal special module parameters
Communication .
%FX43 | _CPPRM_ER Abnormal communication module parameters
module parameters
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%FX44 | _PGM_ER Program error There are some errors with the program.
Th ith th
%FX45 | CODE_ER Code error ere are some errors with the program
code.
%FX46 | _SWDT_ER System Watch dog The system Watchdog works.
%FX48 | WDT _ER Scan Watch dog The scan Watchdog works.
Word Bit Flag Name Function Description
_CNF_WAR System warning Reports the minor failure status of the system.
%FX65 | _DBCK _ER Backup error There are some problems with data backup.
Shutdown cased b .
%FX67 | _ABSD_ER . y Stoppage caused by abnormal operation.
abnormal operation
%FX68 | TASK ER Task collision Task collision occurrence
%FX69 | BAT ER Battery error Low battery voltage
, . Minor failures are detected from the external
DPFW4 | %FX70 | _ANNUM_WAR External device failure device
%FX72 | _HS WARL1 High speed link1 High speed link — more than parameterl
%FX73 | _HS WAR2 High speed link2 High speed link — more than parameter2
%FX74 | _P2P_WAR1 P2P parameterl P2P — more than parameterl
%FX75 | _P2P_WAR2 P2P parameter2 P2P — more than parameter2
%FX76 | _P2P_WARS3 P2P parameter3 P2P — more than parameter3
%FX92 | _CONSTANT_ER | Fixed cycle error Fixed cycle error
_LOGIC_RESULT | Logic result Displays the logic result.
%FX176| ERR Operational error ItIs On during 1 scan in case of operational
FO11 efror.
%FX179| _ALL Off All outputs Off Itis On when all outputs are Off.
%FX181| LER Operational error latch | It maintains O in case of operational error.
%FW15 - _PUTGET_ERRO | PUT/GET error O main base PUT / GET error
PUT/GET completion _ .
%FW23 - _PUTGET_NDRO 0 P main base PUT / GET completion
%FD30 REF COUNT Refresh Increases when executing module
’ - - REFRESH
I h dule REFRESH i
9%FD31 - | _REF_ OK_CNT | Refresh OK nereases when modie °
normal.
Increases when module REFRESH is
%FD32 - | REF NG _CNT | RefreshNG W . '
abnormal.
. Displays the slot number with the mismatch
%FW9 | - | IO TYER N Mismatch slot spiay Hmberwl !
module type.
%PWOL i _I0_DEER N Slot with separated Displays the slot number with the separated
module module.
Displays the slot ber with modul
%FW93 | - | IORWERN | RW errorsiot spiays e siot nUmber wifh modue
Read/Write error
Displays the slot number with module
%FW95 | - | IPIFER N IF error slot ISP ey vmberwii modu
interface error
%FW96 - _IO_TYERO Module type O error Main base’s module type error
Module separation 0
%FW104 - _lO_DEERO orror P Main base’s module separation error
%FW120 - _10_RWERO Module RW 0 error Main base’s module ReadMWrite error
%FW128 - _IO_IFER_O Module IF O error Main base’s module interface error
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Information on the Displays the information on the external
%FW202 - _ANC_ERR external device’s p y .
failure device’s failure
Information on the
. . Displays the information on the external
%FW203 - _ANC_WAR external device’s minor I p ys . I : !
failure device’s minor failure

« For more details on the whole flags, refer to the Appendix 1 Flag Table of the Outline of this manual.

2.3.4 Function to check the battery voltage

It is the function to detect and inform the fact that the battery voltage is lower than the memory backup voltage. When a
battery low voltage, the ERR LED of the voltage unit is flickering at 1 second interval and FO045 (_ BAT _ER)flag is On. In this
case, you need to change the battery referring to 3.4.4 How to change a battery of the Outline of this manual.

2.3.5 Function to check the expansion module

It is the function to check whether I/O modules work nomally during startup and operation. It checks the status of every scan
expansion module and the PLC checks whether the following situations occur.
« In case the module that is different from the set parameter is installed at the time of initial operation or failure is suspected
* In case expansion modules are detached or failure is suspected.
If abnormal conditions are detected, the basic unit's ERR LED will be flickering and the PLCU wiill be stopped.

2.3.6 Failure Diagnosis Function for the External Device

It is the function to detect the failure of the external device connected to the PLC to realize stoppage of the system and
warning easily. Through this function, you can detect the external device’s failure without complex programming and can
monitor the failure position without special devices  (XG5000, etc.) or programs.
You can use the failure diagnosis function for the external devices as below.

(1)Failure types of external devices
* The failures of external devices are divided into the two types; failure (error) detected by combination of
user programs and special relay (F area) requires stoppage of the PLC operation; minor failure (warning)
that continues the PLC’s operation and displays the detection status only.
(2) Flag to detect failures of external devices
The following flag types are used to diagnose failures of external devices.

Word Bit Flag Name Function Description
Information on the external | Input the error code of user-defined
%FW?202 - _ANC_ERR o . p. . .
device’s failures serious failure of external device.
Information on the external | Input the error code of user-defined
%FW?203 - _ANC_WAR . . p . )
device’s MINOR failures minor failure of external device.
O4EX38 _ANNUM_E |detection of external serious | Itis On when the external device’s
- (o] . .
R error serious failure occurs.
YEXTO _ANNUM_W | detection of external slight | Itis On when the external device’s minor
0 AR error failure occurs.
Reguest detection of external | . . .
OLEX3202 _CHK_ANC _ ser(ilus error It is the command flag asking to detect
0 ERR the external device’s serious failure.
ObEX3203 _CHK_ANC _ [Request detection of external| It is the command flag asking to detect
0 WAR slight error minor failure the external device’s minor failure.
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(3) How to detect the external device’s serious failures
The following programming is used to detect the external device’s serious failures.

@

(®)
©

©)

©
(®

Save the error code that can be distinguished by extemal device’s serious failures in %FW202
(_LANC_ERR) through the MOVE command as below. (Input the values excluding 0)

In case the external device’s serious failures occur, %FX3202( ( CHK_ANC_ERR)flag will be On.

When the scan program is completed, the PLC checks whether %FX3202 (_ CHK_ANC_ERR) is ON
and detects serious failures.

If the external device’s serious failures occur, the PLC will be in error status and will stop the operation.
Then, %FX38 (. ANNUM_ER) is ON and %FX3202flag is automatically Off. All outputs works based
on IO parameter's emergency output settings.

When failures occur, through XG5000, a user can figure out the causes of failures by
monitoring  %FW202 (_ANC_ERR)flag.

The below figure describes the example of the program detecting the extemal device’s serious failures
with operation details.

Input | Inflt [Cutput] nput
e e | e | e
[ | peints | points | peints | points
|

A Nl Gl
External device's T

SEMDUS BITOr input.

_CHK_ANC_E
$1X0.5.0 MOVE .
— N EM
_sensor —
faiure TN OUTL _ANC_ERR
_CHK_ANC_E
£I1X0.5.1 MOYE y
—N EN

_motor
failure 1IN OUTE  _ANC_ERR

_CHK_ANC_E
RR

£1%0.5.0 HOVE
EN EN >—

_device1
disconnect, UUTI» _ANC_ERR

ed

<Example of the system configuration and program >

* In this example, assume that the input signal to detect the external device’s failures is connected to
the input module of No.5 slot in the system configuration as below.
- In case of the sensor failure, %1X0.5.0 is ON. The error code is the value saved in _sensor
failure.
- In case of the motor failure, %I1X0.5.1 is ON. The error code is the value saved in _motor failure.
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- When the device 1 is disconnected, %1X0.5.2 is ON. The error code is the value saved in
_device1 disconnected.

* In the above programming, when %IX0.5.0 is On (In case of sensor failure), the value of D000 is
saved in %FW202 ( ANC_ERR) and%FX3202 (_ CHK_ANC_ERR) will be On.

« If %FX3202 is ON, it is detected by the scan end and the external device’s serious failures are
generated.

* You can detect the failure of motor 1, disconnection of device 1 in the same way.

* After accessing to XG5000, a user can check which external devices have failures by verifying
the %FW202 value and can take follow-up measures.

(4) How to detect the external device’s minor failures
The following programming is used to detect the external device’s minor failures.

@

(©)
©

(d)

()
(f)
)

Save the waming code that can be distinguished by external device’'s minor failures
in%FW203(_ANC_WAR) through the FWRITE command as below. (Input the values excluding 0)

In case the external device’s minor failures occur, %FX3203 (_ CHK_ANC_WAR)flag will be On.

When the scan program is completed, the PLC checks whether %FX3203 ( CHK_ANC_WAR) is ON
and detects minor failures.

If the external device’s minor failures occur, the ERR LED will be flickering at 2 seconds interval and the
PLC will run continuously. Then, %FX70 (_ ANNUM_WAR) is ON and %FX3203 flag is automatically
Oft. All outputs works based on 10 parameter’'s emergency output settings.

When minor failures occur, through XG5000, a user can figure out the causes of failures by
monitoring %FW203(_ANC_WAR)flag.

If you input 0 again to %FW203 (_ANC_WAR) after removing the causes of failures and turn
ON%FX3203 (_ CHK_ANC_WAR) again, detection of minor failures is canceled.

The below figure describes the example of the program detecting the external device’s minor failures
with operation details.

Input | Inflet Cutpot] nput
18 | 16 | 18 | 16
peints | points | peints | points

R Nl Gl |
External device's slight T

BTer input .
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CHK_ANC_1
£1%0.5.0 MOVE TR
| —fn EN

_sensor
warning N

P

OUTE  _ANC_WAR

HE_ANC_I
£1¥0.5.1 MOVE G o) C_
— ——EN ENO)

_motor
warning

R

OUTE  _ANC_WAR

21¥0.5.0 MOVE _EHKEQNE_W
— —N ENDJ

device 1
warning

OUTE  _ANC_WAR

< Example of the system configuration and program >

* In this example, assume that the input signal to detect the external device’s minor failures is
connected to the input module of No.5 slot in the system configuration as below.
- In case of the sensor warming, %IX0.5.0 is ON. The warning code is the value saved in _sensor

warning.
- In case of the motor warning, %IX0.5.1 is ON. The wamning code is the value saved in _motor
warning.
- When the device 1 is warned, %IX0.5.2 is ON. The warning code is the value saved in device
1 warning.

* In the above programming, when %IX0.5.0 is On (in case of sensor failure), the value is saved
in %FWF203 (_ ANC_WAR)and %FX3203 (_CHK_ANC_WAR)will be On.

* If %FX3203 is ON, it is detected by the scan end and the extenal device’s serious failures are
generated.

* You can detect the warnings on motor 1 and device 1 in the same way.

+ After accessing to XG5000, a user can check which external devices have minor failures by
verifying the %FW203 value and can take follow-up measures.

2.4 RTC Function

The high-performance XGB basic unit has the embedded clock (RTC) function that keeps running by battery backup
even when the power is off. The time data of the embedded RTC can be used for time management such as the

system’s operating history or failure history, etc. The RTC’s current time is updated every scan by the flags for the
system’s operating state information.

2-12



Chapter 2 CPU Function

241 How to use the RTC

(1) Reading/Setting clock data

(a) Reading the data from XG5000 and setting

1) Click "Online; - "Diagnosis; -

TPLC information; .

2) Click the PLC clock tab of "PLC information; .

Online | Monitor Debug Tools

o

| == Connect

1 @ Connection Settings...
|

Window Help
B oo £ G ok b B W
ol REE o

: Safety Lock ,Jsp . EI El E
Safety Signature

| <
Change Mode 3

‘Qu, Read...

B write...

Eﬂ Compare with PLC...
Set Flash Memory...
Control Redundancy
Communication module setting 3
Reset/Clear 3
Diagnosis 4 @] PLC Information...

@ roreyo.. U pic History..

1 Skip 1/0.. PLC Errors/\Warnings...
Fault Mask... /O Information...

Module Changing Wizard...

Ease Changing Wizard...
@ start Online Editing
% Write Modified Program
|
{ @ End Online Editing
L E—

Save PLC History

Cirl+Q
Cri=W

Ctri+U

PLC Information -

State

Date

Time

ex 50542

CPU | Performance | Password| PLCRTC

PLC ATE is set,

HIES 108 TR EHER

| Synchronize PLC with PC clock |
Send to PLC

[ Close

3) If you want to senél the tirﬁe of the PC to the PLC, click ‘Synchronization with PC clock’ button.
4) If you want to set up the user defined time, after changing set values of the data and time box, click ‘Send to

PLC.

(b) Reading with the special relay
You can monitor the data by the special relay as shown in the below example.

Word Flag Name Name Data Description
%FW53 | MON_YEAR |Clock data(month/year) HO0709 Sep, 2007
%FW54 | _TIME_DAY |Clock data(hour/day) h1214 14:00, 12t
%FW55 | _SEC_MIN Clock data(second/minute) H2040 20 minutes 40 seconds
%FWS56 | HUND WK fvfg:)data(cem”w/day of H2003 2000s,Wed.

(c) Example of modifying clock data through the program
A user can set up the clock data through the program using RTC-SET function blocks as below.

Function block I/O variable Description
RTCSET REQ It executes the function block in rising edge.
BOOL{REQ  DONE |- BOOL i .
n DATA Time data to input (Refer to the below table.)
AEEJ\E\[{%— OATA  STAT|-USINT
DONE If the process is performed normally, 1 is output.
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2-14

STAT In case of error, it outputs error codes.
Variable Details Example Variable Details Example
DATA[O] Year 16#14 DATA[4] Minute 16#30
DATA[1] Month 16#03 DATA[S] Second 16#11
DATA[2] Day 16#30 DATA[6] - -
DATA[3] Hour 16#12 DATA[7] Age 16#20
In case of 12:30:11, 30th, Mar, 2014, you do not need to input the separate day data since the day of week
corresponding to the date is automatically set up.

(d) Example of modifying clock data through the system flags
You can set up the clock data by filling up the clock data in the below area and turning on %FX3200 ( RTC_WR)
without using function blocks.

Word Flag Name Name Setting range

%FW210 | MON_YEAR_DT Clock information data(month/year) 2000~2099, Jan. ~ Dec.
%FW211 | TIME_DAY_DT Clock information data(hour/day) 1st~31th, 0:00~23:00
%FW212 | SEC_MIN_DT Clock information data(second/minute) 0 ~59 minutes, 0 ~59 seconds
%FW213 | HUND WK DT Clock information data(century/day of week) 2000s, 0~6(Sun.~Sat.)

(e) How to express day of the week

Number 0 1 2 3 4 5 6
Day Sun. Mon. Tue. Wed. Thu. Fri. Sat.
(2) Time error

The RTC'’s error may be different depending on usual temperature. The error of the high-performance XGB’s

embedded RTCis +2.2 seconds/ 1 day at room temperature.

» The clock data may not be stated when the product is sent out from a factory so you need to set up clock data

error will be cleared.

correctly before using the product.

Ex.) 25:00, 32th, 14 month

« If you apply unavailable clock data to the RTC, it will not work normally.

* In case the RTC stops due to battery problem or errors occur, when you input new clock data to the RTC, the
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2.5Remote Function

In the high performance XGB basic unit, you can change the operation mode through the key switch attached to the
module or through communication. For remote operation, put the basic unit’s mode change switch on STOP position.

(1) The kinds of remote operations are as below.
*Access to XG5000 and operation through the USB port installed in the basic unit
*You can operate the other PLCs connected to the network by using the PLC’s communication functions when XG5000 is
connected to the basic unit.
* You can control the PLC’s operation status with HMI software, etc. though the dedicated communication

(2) Remote RUN/STOP
+It is the function to execute RUN/STOP through communication modules through the outside.
*This convenient function can be helpfully used when the PLC is installed in the bad palace to operate or you
need to RUN/STOP the CPU modules of a control panel from the outside.

(3) Remote DEBUG
*It is the function to execute DEBUG when the operation mode switch is on STOP position. DEBUG is the
function to execute the program operation based on the specified operating conditions.
» This convenient function can be helpfully used when you need to check the program’s progress or each data’s
details during the system’s debugging works.

(4) Remote reset
+It is the function to reset the CPU module by remote control when errors occur.
*'Reset and ‘Overall Reset’ are available.

* For more details on how to operate the remote functions, refer to ‘Chap.10 Online’ of the XG5000 manual.
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2.61/O forced On/Off Functions

The forced I/O function is used to turn On/Off I/O areas by force regardless of the results of program execution.
2.6.1 Forced I/O setting method
Click "Onliney - " Forced I/O setting ; .

Module address Forced input () Enable @ Disable

0000 (2] Forced output () Enable @ Disable

Forced device list

|

Set by De\n:e] Set by Variable Name

[ show Enables Only

PODO2

Enable [l jue | Enablell [Mvaive | Enabiell Mvaiue | Enable

o
&
[

| 8 8 8 8 8 8 s ® & 3
5 5 5 5 5 5 TR
0 Enable [Input @ Output | variables | [ Delete sl | [ selectan [ apply | [ oK ][ cancet |
The below table represents the items related to the forced I/O setting.
ltem Description Remarks
Movement of address You can select the base and slot.
Apply You can set the forced input and output Enable / Unable
Individual Flag You can set the forced I/O Enable / Unable by bit.
Data You can set the forced I/O data (On/Off) by bit.
Vi
|.ew You can check the set input, output variables.
variables/comments
You can set the forced I/O Enable under the condition that the whole I/O
Select All
areas are On.
You can delete the forced 1/0O Enable under the condition that the whole 1/0
Delete Al
areas are Off.
Set device It displays the I/O area where even one bit is set.

2.6.2 Time to process the forced I/O On / Off and processing method

(1) Forced input
When the forced input is set, among the data read from the input model at the time of Refresh, the data of the contact set
as the forced On/Off is replaced by the forced set data to update the input image area. Accordingly, during program
operation, among the actual input data, the forced set area is operated with the results replaced by the forced set data.

(2) Forced output
After completing the operation of user programs, at the time of output Refresh, among the data of the output
image areas including the operation results, the data of the contact set as the forced On/Off is replaced by the
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forced set data, and then, they are output. Accordingly, in contrast with the forced input, in the case of the
forced output, the data of the output image area shows the same data with the program operation results but
the actual output changes by the forced output On/Off settings.

(3) Instructions to use the Forced I/O functions
« It work from the time of setting each I/O'Enable’ after setting the forced data.
» Although the actual I/O modules are not equipped, the forced input can be set.
* In spite of Off-> On of the power, change of operation modes and operation by the reset key
The previously set On/Off data is stored in the PLC.
* Even in STOP mode, the forced input and output data is not eliminated.
* When you try to set the new data from the beginning, cancel all settings of I/O by using ‘Delete All' before use.

(4) Operations in case of errors
*When errors occur after setting the forced output, it works based on "Output Hold when errors occur;  of
output control settings in the basic parameters and "Emergency Output; of the I/O parameters. In case of
error occurrence, if you select the emergency output as "Clear; after setting Output Hold when errors
occur; , the output is off when errors occur; if you choose  "Hold ; , the output status will be maintained.
*Incase Output Hold when errors occur; is not set in the output control setting of the basic parameters,
the output is Off.

2.7 Direct /O Operation Function

I/O contact’s Refresh is executed after the scan program is finished. Accordingly, the data of the I/O contact that
changes during execution of programs is refreshed to the I/O data of when the END command is executed instead
of being refreshed when the data changes.

If you need to immediately refresh the 1/O data during execution of the program, through DIFEC_IN, DIREC_OUT’
command, you can directly read the input contact status for operation or can directly print out the operation results in

the output contact.
Block variable contents
EN When EN=1 Function execute

BASE Base number (XGB=0)

sooL = en " o o SLOT Output module slot number

t:m: Eﬁ T MASK_L Set non-update bit among lower 32bit

oo e MASK H | Setnon-update bitamong higher 32bit
ENO When no error, ENO=1
ouT When updating output data is finished OUT=1

The below figure indicates the example of the direct I/O operation through the DIFEC_IN, DIREC_OUT command.
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P NewprogamEE=1®] x| VomEOE x
10

#130.0.0 [“DIREC_D
L e Bk Ewo

L
0 -BASE - OUTROOT

i2

4 ST
£ 1GFFFFO00

.
“ IBHFEEFF

HASK-
L5

(1) Input base number 0 and slot number 4 where output module is equipped

(2) Since data to output is 16 bit during scan, enable lower 16 bit among value of MASK_L (16#FFFF0000)

(3) If execution condition (%I1X0.0.0) is On, DIREC_O (Immediate refresh of output module) is executed and data of output
module is setas 2#0111 0111 0111 0111.
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2.8 Function saving the 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. The operation history is saved in the PLC unless it is deleted through XG5000.

2.9.1 Error history

It saves the error history occurred during operation.
 The error code, date, time, error details are saved..
o The histories can be saved up to 1008 EA.
« Itis automatically canceled when the memory backup is cleared due to the battery’s low voltage, etc.

2.9.2 Mode conversion history

It saves the information on the changed mode and time when changing the operation mode.
o |t saves the data, time, mode conversion detalils.
o The histories can be saved up to 100 EA.

2.9.3 Power down history

On or Off time of the power is saved as the ON/OFF information.
o ON/OFF information, date and time are saved.
« The histories can be saved up to 100 EA.

2.9.4 System history

It saves the operation history of the system occurred during operation.
¢ The date, time and details of operation changes are saved.
« The histories related to system operation are saved; XG5000 operation information, change of the key switch position, etc.
« The histories can be saved up to 100 EA.

Error Log | Mode Change Log | Systemn Log | Shut Down Log|

Index  Date Time Contents g

W57 2014-09-29 16:24:23,954 Momently shut-down
W58 2014-10-07 11:22:00.835 USE. OK. Connect

| W53 2014-10-07 11:22:01,334 USB. OK. Disconnect
W90 2014-10-07 11:22:01,661 USB, OK, Connect

WYl 2014-10-07 11:22:09.315 UUSE. OK. Disconnect
W92 2014-10-07 13:30:05543 USE. OK, Connect

W93 2014-10-07 1333155455 Momently shut-down
W9 2014-10-07 14:54:21,504 USE, OK, Connect

W95 2014-10-07 14:86:28.210 USE. OK. Disconnect
W95 2014-10-07 14:56:44,433 USE, OK, Connect
W97 2014-10-07 14:57:00,452  USB, OK, Connect

W98 2014-10-07 15:28:14.662 LUSE. OK. Disconnect
93  2014-10-07 1541 USE, OK, Connect

Clear all logs ] [ Fead &ll ] [ Save ] [ Close l

2-19



Chapter 2 CPU Function

2.9 How to allocate I/O No.

Allocation of I/O No. is to allocate the address to each module’s I/O terminals to read the data from the input modules and
output the data in the output modules when executing operation. In the XGB PLC, all modules occupy 64 points.

(1) Allocation of I/O No.
The basic unit occupies 2 slots of No.1 so 124 points are allocated and all remaining expansion module occupies
64 points. (including special, communication modules)

Example of allocating I/O No. based on the system configuration

-
-
-
-
-
-n
<%
-

-

| AX
I N

Slot No. Model I/O allocation Remakrs
o ecows  [TOI OIS e w000 w00
1 Embg:dded special | input : %1X0.1.0 ~ %IX0.1.63
functions output : %6QX0.1.0 ~ %QX0.1.63
2 XBE-DC32A Z]Etgﬁt%}?gfb?zfo(yfléo(&?z & Actual input : %I1X0.2.0 ~ %6IX0.2.31
3 XBE-TN32A 'ng;u :ﬁz(g)'%%; %ngaf o Actual output : %QX0.3.0 ~ %QX0.3.31
4 XBLC21A ot 601040 -0h0a63 ||
5 xera | os0-sioxses |
6 xerovon | os0-sioxses |
7 XBE-DC16A igﬁf;&‘ﬁ%gg%%’gjgﬁﬁ . Actual input : %IX0.7.0 ~ %IX0.7.15
8 XBE-RY16A i’;ﬁt‘;&ﬁ'ﬁgﬁg; i/"(';:gffg o Actual output : %QX0.8.0 ~ %QX0.8.15

* The number of empty I/O points can be used as the intemnal relay.

* In the case of the high performance XGB basic type, it does not have the embedded special function corresponding to No.1
slot but occupies No.1 slot as an empty slot.
(2) When the I/O of the I/O parameter is allocated, the allocation information is displayed.

2= W02 | 23E o~ |
=03 Bo|2 00 OZE

-& 00 : XBC-DN32U (DT 24V| (21 a 0~ PO03
A, 01 : XBF-PDOAE (RIS 2} YEF-FDO4E (B Caf - - PO040 ~ PO0TF
-8 021 XBE-DC32A (DC 24V XRE-DCA2A (DC 244 TEZ[ms] - Bibad ~ PO1iF
B 03 XBE-TN/TP32A (TR Z WBE-TM,/TP324 (TR - [EE P20 ~ POTSF
- 04 1 XBL-C21A SRL-C21A - - PO1ED ~ POTSF
& 05 : XBF-ADO4A (H /7 3 ZBF-AD044 (RS - - P0200 ~ POZIF
-& 06 XBF-DVD4A (R UF, HBF-DVO4A (B2 4 - - P0240 ~ PO2?F
& 07 - XBE-DC32A (DT 24V XBE-DC32A (DC 24 FEZ[me] - POZa0 ~ PO3IF
&5 08 1 XBE-TN/TP32A (R 2 WBE-TN/TP324 (TR - CIZE P0320 ~ PO3SF
e 09 OSEE

=3 10 [ZE

ez 11 OEE
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2.10 Program Modification during operation (Modification during RUN)

You can modify the programs and communication parameters without stopping control operations during running the
PLC. The below describes the basic modification method. For more details on Modification during RUN, refer to the
XG5000 manual.

The items that can be modified during RUN are limited to programs, network parameters.
You cannot modify adding tasks, deletion, parameters, etc. during RUN.

2.11.1 Modification Procedures during RUN

(1) It shows the currently running program.

P s = 11«

£a 1]

a z 400
EH ENO ENO

— | | -
Lt 0 1]
b
—] ZM0.0.0 HIK ouTE ot

2 0
DaTA  {IM2

i3

(2) Click Online; - "Start Modification During RUN; .

Online | Monitor Debug Tools Windoy
% Disconnect

@ Connection Settings...
Safety Lock
Safety Signature
Change Mode »

Read...

Write...

£ @b ¢

Compare with PLC...

Set Flash Memaory...

Control Redundancy

Communication module setting »

Reset/Clear 3

Diagnosis *
G Force I/O...

Skip I'On..

Fault Mask...

Module Changing Wizard...

Base Changing Wizard...

@9 Start Online Editing Ctrl=Q
& write Modified Program Chri=W
@ End Online Editing Ctrl+U
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(3) Then, the background color of the program window changes and it is converted into the mode of modification

during RUN.
P
0
2 z #00
: || EN EMOL  EMD
0 0
b
£00.0.0 {IN1 ook ouT
0
DaTh  {IN2

(4) You can modify the program.

NewProgram[ZZZ 18] x

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

........................................................................................................................

(5) When the modification of the program is completed, click "Online; - "Write Modification During RUN

Online | Montior Debug Toals  Winde

% Disconnect
@ Connection Settings...

Safety Lock

Safety Signature

Change Mode »
2 Read...
B write...
Compare with PLC..,

Set Flash Memory...
Control Redundancy

Communication module setting L3
Reset/Clear 4

Diagnaosis »

@ Force VO...
Skip 1/O...
Fault Mask...
Module Changing Wizard...

EBase Changing Wizard...

@ start Online Editing Ctri=Q

EE  \write Modified Program Ctri=W

(B( End Online Editing Cri=U

current: M - -
Tota: N - o

Converting PLC Code in

Converting the program into execution code. ..

| It may take long time due to the size of online editing
program,

@ Medified program successfully written to PLC.

(6) When Write Program is completed, click "Online; - "End Modification During RUN;; .
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Cnline | Monitor Debug Tools
% Disconnect

@ Connection Settings...
Safety Lock
Safety Signature

Change Mode
Read...

Write...

Eyghgb

Compare with PLC..,

Set Flash Memory...

Control Redundancy

Communication module setting
Reset/Clear

Diagnosis

Force I/O...

skip /O...

Fault Mask...

Module Changing Wizard...

Base Changing Wizard...

Start Online Editing
Write Modified Program

3

End Online Editing

Window

Ctrl+Q
Ctrl=w

Ctri+u

XG5000

-
— %, -

Mo

(7) The background color of the program window changes into the original one and modification during RUN is

B e proaram: a2 e e

completed.
16
i Z
[ | I En
L1 0
b
— FIW0.0.0 qINI
L2 1
C
S— DATA  {IN2
13

400

EWO-

ouTk

]

ENWO
0

auT

* For Maodification of communication parameters during RUN, after changing the network configuration items of
XG5000 in the RUN status without going into the Modification during RUN menu, click

choose ‘Network Parameter’ to execute Write.

Onlines - "Writes and
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2.11 Read I/O information

Itis the function to monitor each module’s information comprising the XGB PLC system.
(1) If you click "Onliney - "l/O Information; , the information of each module of connected systems will be

monitored.
L ™
/O information m
Base module information Slot 1jO information
----- ] Slat Module
0 HBC-DMN32U [DC 24 INPUT/TR OUT
1 #BF-AHEE [Input 4CH, Current Output 2
2 | ®BE-RY16A (RELAY OUTPUT, 16paint
3
4
5
B
7
g
g
10
11
[ sShow Existing Base Only
[ yosme || pewmis |[ ok [ conel |

(2) If you click ‘Detailed Information’ after choosing the module, the details on the module will be displayed.

"Module Info. - XBC-DN32U (DC 24V INPUT/TR OU_ |msihe| eS|
—

Detailz Content
Module name | =BC-DM32U [DC 24 IMPUTATR OUTPUT, 32pai
Error Error Code(0=0]
a5 Yer Wer 1.00
05 Date 20140917

Close
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2.12 Monitoring Functions

It is the function to monitor the XGB PLC system’s general information.

(1) If you click

Monitor | Debug Tools  Window

"Monitor; , the submenu will be displayed as below.

@ start Monitoring

B Pause

& Resume

r@ Pausing Conditions...

= Change Current Value...

ﬁﬁ system Monitoring

Device Monitoring

ﬂ Special Module Monitoring

ig;& Trend Monitoring

I_ PIC Maonitoring

= SOE Monitoring

@ Custom Events

& DpataTraces

(2) The below table provides the descriptions on each item.
Items Descriptions Remarks
. . ) Changes every time you
Start/End monitor Specifies the startup and end of the monitor. click g Y yo
Suspend monitor Suspends the monitor.
Restart monitor Executes the suspended monitor again.
Monitor suspension settin It is the function to suspend the monitor when the set | Restarts when you click
be 9 | device's value is matched with the conditions. ‘Restart Monitor

Changing the current

value

Changes the currently selected device’s current value.

System monitor

Monitors the cumrent system’s general information.

Device monitor It is the function to monitor each device.
Trend monitor Monitors the set device's frend.
Monitors the set device’s value when the event specified | For more details, refer to the
User event
by a user occurs. XG-5000 manual.
Data trace Traces the set device’s value.

(a) Changing the current value
It is the function to change the current value of each selected device in the program window.

TS

Change Current Value

Device: FoMWO
Bit number: 16 bit

Display: Hexadedmal

Set Value

HH’

] | Cancel
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2-26

(b) Device monitor
It is the monitoring function by device.

File Edit Wiew PLC Window Help

= k4

\mﬁ

(c) Monitor suspension setting

Itis the function to stop monitoring when the set device value is matched.

7Pausing Conditions - NewPLC S — - l TS
, >
Monitor Pause B
Use Type Device | Condition | Set value| Variable | Comment
1] [ WORD Do00oo == 20 o
21T L, Monitor is paused.
3.0
1
AW Mame: DOoooa
S = Condition: ==
g I Set Value: hoo14
10] 1] Value:  hoo14
(d) Trend Monitor

It is the function to represent the set device value in a graphic form. The value represented on the graph is
not the data collected by the PLC at the right timing but the value read from XG5000 through the
communication function. Accordingly, communication delay can occur so it may not be matched with the actual

data collected at the right cycle.

O [T - S - e = s e o Y = U RO
imom -
Device Tree - =
=123 ®G-SIM{XGBE-XECU)
£Q | Q
[ O =
¥ 0 1 2 3
L ZQWw0.0.0 aooo : 0000 oooo ¢ o000
] ZQw01.0 aooo : 0000 : oooo o000
K ZQWw0.2.0 Qooo ;o000 ;o000 ;. oooo
U 20030 Qooo ¢ oo ¢ o000 o000
= ZQwo4.0 Qooo ;o000 ;o000 o000
ZQWwW0s.0 Qooo ;o000 ;o000 o000
& ZQWwWiE.0 aooo : 0000 : 0ooo ;. oooo
W AW 070 o000 : 0ooo : oood @ o000
F Z0WwW0.8.0 aooo ;o000 ;o000 o000
ZOw0.9.0 aooo ;o000 ;o000 o000
ZQWw010.0 Qooo ;oo ;o000 aooo
20Ww0.11.0 Qooo ¢ oooo ¢ o000 aooo
ZQwodz.o Qooo ;o000 ;o000 o000
Qw30 Qooo ;o000 ;o000 : oooo
ZQwol4.0 aooo : 0000 : 0ooo ;. oooo
Qw0150 aooo ;0000 : 0ooo § oooo
ZEW1.0.0 0000 ;o000 oood ;o000
Z0w1.1.0 aooo ;o000 ;0000 ;o000
ZOw.2.0 aooo : o000 ¢ o000 § o000
20W1.3.0 Qooo ¢ oooo ¢ o000 aooo
Z0W1.4.0 Qooo : oo ;o000 ;o000

You are recommended to use the Trend Monitor function to check the rough data trend.
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Device Value
_T15(F00... ON
Device Value

00000 50.00

.6

0

09:22;

(e) Custom event

1) Itis the function to monitor the detailed information when the event set by a user occurs.
Register the user event additionally.

- .
® ' Custom Event | B
Ewent Setfings l Ewent History l
Custom Event Capture @) Disable Enable
1D Enable| Type| Device| Varable| Event condition Message
5 Add Event
3
4 cu
5 Cu
D All
Save Event
Open Event
< 1] [
Menu W | | Apply PLC || oK || Cancel
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2) Establish the basic settings and related device.
In case the rising edge of %Mx0 device occur, the Alarm message “Tank 1 Error-> Please Confirm” is recorded with the
then values of %MW100 and “DATA”.

LA e
I Basic Settings | Associated Device Setup| I

Program: [<GLOBAL> ']

Device: %MD

Event condition: @ Rising :f () Falling 1 (©) Transition ﬂ

Type: Infarmation -

Message: Tank 1 Error-> Please Confirm -

[ ok | | canel |

3) Set up the associated device.

Event Settings =
I Basic Settings | Associated Device Setupl ﬂ
Available Space(Bytes): 04 (Current) /16 (Maximum)

D Program Wariable Device Type

1 <GLOBAL> EAT TS INT

2 UINT

3

[ ok | [ cancel |

4) It monitors the user event history.

,

Euentsesngs | Event History|

MHumber Tupe o Date Time Program | Yariable| Device Contents
1 @ Information: 1 ¢ 2014-11-06 ¢ 18:563:18:000 : <GLOBAL> M0 : Tank 1 Emor-» Pleaze Confirm
2 @ Information: 1§ 2014-11-06 ¢ 18:63:20:569 ¢ <GLOBAL > M0 : Tank 1 Emor-» Pleaze Confirm

5) If you double-click the occurrence number, the detailed value of the device at the time of occurrence will be

monitored with the details as below.
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Event History

Event Histary

Date:  2014-11-06 Time: 18:63:20:669 Back
Event D 1 Type: Information Mest |
Condition: Rising Frogram: <GLOBAL:

Variable: Device: %MX0 Copy
Message:

Tank 1 Errar-> Please Confirm

o)
1 ¥
&3

Related Device List:

0 Frogram W arable Device | Type Walue
<GLOBAL: EMwW00:  IMT 1]

—_

Close

* For more details on the monitor, refer to the XG5000 manual.
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2.13 Function to delete all of the PLC

The function to delete all of PLC is the initialization function to delete all programs, parameters, passwords, data stored
in the PLC.

(1) How to delete all of PLC
(@) Click TOnline; - "Delete all of PLC j .

rXGSCICD I I

J | Delete all programs, parameters, data, password saved on the PLC.
§' Continue?

o= I %

(b) If you choose  TYes; in the dialog box, the window for selecting the connection method with the PLC to be
deleted is created.

r

Cnline Settings - NewPLC Iiléj

Connection settings

Type: USB - Settings. ..
Depth: ILocaI "'H Previes
General

Timeout interval; 5 5| sec
Retrial times: 1 = times

Read [ Write data size in PLC run mode
_ Mormal @) Maximum

* Send maximum data size in stop mode.

I Connect I [ 0K ] I Cancel I

(c) After choosing the connection method with the PLC to be deleted, if you click  TAccess; or TOKj , all
PLC programs, parameters, data, passwords will be deleted.

» Although the initial PLC is not connected, the function is executed. You can connect to the PLC after assess
setting.

« If you use the function to delete all of PLC, all PLCs’ internal data including passwords will be completely deleted
so be careful of this.

« If you use the function to delete all of PLC when the password is lost, it is possible to connect to the PLC so you
can reuse the PLC.
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Chapter 3 Input/Output Specifications

3.1 Introduction

Here describes the notices when selecting digital /O module used for XGB series.
(1) For the type of digital input, there are two types such as current sink input and current source input.

(2) The number of max. Simultaneous input contact point is different according to module type. It depends on the input voltage, ambient
temperature. Use input module after checking the specification.

(3) When response to high speed input is necessary, use interrupt input contact point. Up to 8 interrupt points are supported.

(4) 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.

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

(6) 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.

Resistor Load Inductor Load
) OO O—
VAYAYA )

g5 L 52

r_.d-':cs 5o

S O || > O

O &€ O &€ .
|
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3-2

Open/Close times (x 10000)

(7) Relay life of Relay output module is shown as below.

Max. life of Relay used in Relay output module is shown as below.

100

50

30
20

10

o
”

>Z

\\

N

\

\
\

\\ \ AC 125V Resistive load

DC 30V Resistive load

\
AC 250V Resistive load

05 1 2 3

5 10

—— Open/Close current (A)

100
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(8) A clamped terminal with sleeve can not be used for the XGB terminal strip. The clamped terminals suitable for terminal strip are as

follows (JOR 1.25-3:Daedong Electricity in Korea).

60mmorless gO} |

(9) The cable size connected to a terminal strip should be 0.3~0.75 m* stranded cable and 2.8 mm thick. The cable may

6.0mm or less 3='

have different current allowance depending on the insulation thickness.

(10) The coupling torque available for fixation screw and terminal strip screw should follow the table below.

Coupling position

Coupling torque range

IO module terminal strip screw (M3 screw)

42 ~ 58 N-cm

IO module terminal strip fixation screw
(M3 screw)

66 ~ 89 N-cm

(11) Relay life graph is not written based on real use.

(This is not a guaranteed value). So consider margin. Relay life is specified under following condition.

(2) Rated voltage, load: 3 million times: 100 million times

(b) 200V AC 1.5A, 240V AC 1A (COS¢ =0.7): 1 million times

(c) 200V AC 0.4A, 240V AC0.3A (COS¢ =0.7): 3 million times
(d) 200V AC 1A, 240V AC0.5A (COS¢ =0.35): 1 million times
(e) 200V AC 0.3A, 240V AC 0.15A (COS¢ =0.35): 3 million times
(f) 24V DC 1A, 100V DC 0.1A (YR=7ms): 1million times

(9) 24V DC 0.3A, 100V DC 0.03A (L/R=7ms): 3million times

(12) Noise can be inserted into input module. To prevent this noise, the user can set filter for input delay in parameter. Consider the

environment and set the input filter time.

Input filter time ~ (ms) Noise signal pulse size (ms) Reference
1 0.3
3 18 Initial value
5 3
10 6
20 12
70 45
100 60
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(a) Setting input filter

1) Click /O Parameter in the project window of XG5000

Project Window |

ftems

-EE kkk

-6 NewPLCHGE-XBCH)-Offiine
E‘j Variable/Comment
=-[#% Paramster

- Basic Parameter

------ T 140 Parameter

¢ - Embedded Parameter

=& Scan Program

------ MewProgram

Ll Project

2) Click "Module; at the slot location.

1/0 Parameter Setting

Module list

= 3 Base 00 : Defautt Slot
----- = 00 : Default
----- = 01 : Default

Module Comment Input Filter | Emergency Out] Allacation

----- = 02 : Default

----- = 03 : Default
----- = 4 : Default

----- = 05 : Defautt

----- = 06 : Defautt

----- = 07 : Default

----- = 08 : Default

----- = 09 : Default

w | oo~ | oo e o =

----- == 10 : Default

(=}

KN — 2

[elete Slat | [elete Base

Biase Setting Delete Al [ etails Brirt W | OK I

Cancel

3) Set I/O module really equipped.

3-4 |
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Madule list

= @ Base 00 : Default M adule Cormment Irput Filter | Emergency Out Allacation
----- o= 00 : Default
----- o= 01 : Default
----- == 02 : Default
----- == 03 : Default
----- = 04 : Default
----- =z 05 : Default
----- =z 06 : Default
----- = 07 : Default
----- == 08 : Default
----- = 09 : Default
----- == 10 : Default

= [ Digital Module List
=2 @ Input/Output Module
il

B DC24v INPUT/TR DUTPUT. B4p
B DC24v INPUT/RELEY OUTPUT,

oo =g || o ]ra =

=

KN — i

Delete 5ot De Ebails Print W 0K Cancel

4) After setting /O module, click Input Filter.

Madule list

= @ Base 00 : Default Module Comment Imput Filter | Emergency Out Allocation
----- & 00 DC 24V INPUT/TRC [T NPUT/TR O EETETIES  Decfeul

----- = 11 : Default
----- = 02 : Default
----- = 03 : Default
----- = M : Default
----- == 05 : Default
----- == 06 : Default
----- == 07 : Default
----- == 08 : Default
----- == 05 : Defautt
----- == 10 : Defautt

w e (e | o e | =

i
=]

K 0|

Delete Slot | | DelieBase || BaseGeiting | | Delete Al Details Pt ¥ | ok | Cancel

5) Set filter value.
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Module: Input/Output Module:DC 24V INPUT/TR QUTPUT,

Input

Fitter: | Standard

[

Output — Bms
10ms
20ms
Chd 70ms
Ch 100 ms -

Standard
Pulse C3 1ms rl'sl'?

LtpLt

oK I Cancel

(b) Setting output status in case of error
1) Click Emergency Out in the I/O parameter setting window.

1/0 Parameter Setting ﬂil

Madule list

=1 3 Base 00 : Default
----- A 00 : DC 24V INPUT/TR C
----- = 01 : Default
----- =z 02 : Default
----- oz 03 : Default
----- = 04 : Default
----- =z 05 Defautt
----- ez 06 : Default
----- =z 07 Defautt
----- ez 08 : Default
----- =z 09 Defautt
----- = 10 : Default

K 2

Slot Module Comment Input Filter | Emergency Olut Allocation

PUT/TR O iard ] [T

o (oo |~ o || e s ra | —

—
=

Delete Slot | [elete Baze Baze Setting Delete Al Details Pirnt ¥ | oK I Cancel

2) Click Emergency Output.

36 |
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Input/Output Module Setting i |

Madule: Input/Output Module:DC 24V INFUT/TR QUTPUT,

[Mput
Fitter: IStandard j
PuseCatch: [ O 1 20 3l 4 s 61 7

Ohtpt

E mergency Output

Channel |

Channel 00 [00-07) Clear j

Channel 01 (08-15]  [Hold

Ok I Cancel

Ifitis selected as Clear, the output will be Off and if Hold is selected, the output will be kept.

3.2 Main Unit Digital Input Specifications

3.2.1 XEC-DN32U 16 point DC24V input

Model Main unit
XEC-DN32U/XEC-DN32UP/XEC-DN32UA
Specification XEC-DR28U/XEC-DR28UP/XEC-DR28UA
Input point 16 point
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Insulation method

Photo coupler insulation

Rated input voltage

DC24v

Rated input current

About 4mA  (Contact point 0~3; about 7mA)

Operation voltage range

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

On voltage / On current DC19V or higher / 3mA or higher
Off voltage / Off current DC6V or lower / 1nA or lower
Input resistance About 5.6k (PO0~P07: about 4.7kQ)
R Off > On
. esponse 1/3/5/10/20/70/100ms  (Set by I/O parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vrms /3 cycle (altitude 2000m)

Insulation resistance

10MQ or more by MegOhmMeter

Common method

16 point/ COM

Proper cable size

0.3~0.75mi

Operation indicator

LED On when Input On

External connection

8 point terminal block+ 10point terminal connector

method
Weight 5719
Circuit configuration No. Contec No. Cortac Type
TB1 0 TB1 8 En TEO
TRO2
Photo coupler B2 1 B2 9 % TaD3
Pinia -- TB3 2 ™3| A Legl| Te04
; ! [ el reos
: | - B4 | 3 | TB4 | B Le| TR0
o ) Intemal e M reoy
| p—294 circuit TB5 4 | TB5 | C Le ) reos
coM
"""" 1 TB6 | 5 | TB6 | D (=) Teot
DC24V - {B.]|TB02
— Terminal block no. TB7 6 TB7 E [ 54| TB02
[ 54| TB04
B8 7 B8 F o LELE
[5| reos
TB9 | com [&|re07
[ e reos
TRO9
TB10 | COM % iy
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3.3 Main Unit Digital Output Specifications

3.3.1 XEC-DN32U 16 point transistor output (Sink type)

Model Main unit
Specification XEC-DN32U/XEC-DN32UP/XEC-DN32UA
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load  voltage DC 102 ~ 26.4Y

range

Max. load current

0.5A/1 point, 2A/ 1COM

Off leakage current

0.1mA or less

Max. inrush current

4A/ 10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge absorber Zener diode
Response | Off - On lms orless
time On — Off 1ms orless (rated load, resistive load)

Common method

16 point/ COM

Proper wire size Stranded wire 0.3~0.75mii  (external diameter 2.8mm or less)
External Voltage DC12/24V +10% (Ripple voltage 4 Vp-p or less)
power Current 10mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

8 point terminal block connector+ 10 point terminal block connector

Weight 5719
Circuit configuration No. Contact Type

TBO1 0
DC5V TBO1 TB02 1 TBO1 [:EI
[ }— | T1B03 2 802 ||l )
TBO4 | 3 7803 |l
ntemal | | TBO5 4 TB04 [a]
circuit [;! TBO6 5 TRo5 |E]
] TBO8 TBOG ||ln)
11— TBO7 6 TBO7 o)
TB09 TB08 7 TBOS [:E
810 Iggz 2 TB01 (|l )
A TB02 (S
TBO3 A 1803 =2

Terminal

number TB04 B TB04 [:EI
TBO5 | C 805 (|2
806 ||l

TBO06 D
TBO7 E 07 |figS
TB08 [lnil)
TBO08 F TBO9 o)
TB0O9 [DC1224V| 1510 |[lmo)

TB10 COM
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3.3.2 XEC-DR28U 12 point relay output

3-10

Model
Specification

Main unit

XEC-DR28U/XEC-DR28UA/XEC-DR28UP

Output point

16 point

Insulation method

Relay insulation

Rated load voltage/current

DC24V 2A (Resistive load) / AC220V 2A (COSO = 1),
2A/COM(P20~23),5A/COM(P24~2B)

Min. load voltage/current

DC5V / 1nA

Max. load voltage

AC250V, DC125V

Off leakage current

0.1mA (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber none
Mechanical 20 millions times or more
Rated load voltage / current 100,000 times or more
Service life Electrical AC200V / 1.5A, AC240V / 1A (COS® = 0.7) 100,000 times or more
AC200V / 1A, AC240V / 0.5A (COS® = 0.35) 100,000 times or more
DC24V / 1A, DC100V /0.1A (L/ R = 7ms) 100,000 times or more
Response | Off - On 10ms or less
time On — Off 12ms or less
Common method 1point/COM(P20~23) , 4point/ COM(P24~2B)
Proper cable size Stranded cable 0.3~0.75mii  (External diameter 2.8 mm or less)
Current consumption Output On, LED On
External connection method 8 point terminal block connector +10 point terminal block connector 8
Circuit configuration No. Contact Type
TBO1 0
TBO2 COMO TB0L EEI[: o
TB02
TB03 1 TBO3 [Fa)
DC5V
TB04 COML1 804 |2
TB 805 2 7805 [|ln2]
: TBO6 Com2 TG ||lmil
Internal LI TBO7 3 TBO7 E:E
circuit T 2 TB08 com3 TBOS =CH|
TB9
TBO1 4 TBO1 o]
[B10 TBO2 5 TB02 (=]
@ TBO3 6 TBO3 =]
. TBO4 7 TB04 ||l
Terminal [:El
number TBO5 COoM4 TBO05
TB06 8 TBO6 %
TBO7 9 TBO7 £a]
TBOS A 7808 las
TB09 B TB09
=CH|
TB10 COM5 810
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3.4 Digital Input Specifications

3.4.1 8 point DC24V input module (Source/Sink type)

Model DC input module
Specification AEEDCBA
Input point 8 point
Insulation method Photo coupler insulation
Rated input voltage DC24v
Rated input current About 4nA

Operation voltage range

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

On Voltage/Current DC19V or higher /3 mA or higher

Off Voltage/Current DC6V orless/ 1mA or less

Input resistance About 5.6kQ

R Off > On

. esponse 1/3/5/10/20/70/100ms (set by CPU parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

Stranded pair 0.3~0.75mi  (External diameter 2.8mm or less)

Current consumption

30mA  (when all point On)

Operation indicator

Input On, LED On

External connection method

10 point terminal block connector

Weight 529
Circuit configuration No. Contact Type
TB1 0
TB2 1
Frob gl TBO1 [|==)
o TB3 2 TB02 (2]
Oo—+(
- f 803 ||
! TB4 3 o]
oA TBO4
83 Internal TB5 4 805 {22 )
- —B9q circnit TB6 5 TB0O6 [:EI
b 1| o\ — 5 TBO7 E
DC24V —Termina—biock—0: TBO08 E
B8 7 1809 Ham]
TB9 COM 1810 |lnS)
TB10 COoM
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3.4.2 16 point DC24V input module (Sink/Source type)

3-12

— Model DC input module
Specification XBE-DC16A | XBE-DC16B
Input point 16 point
Insulation method Photo coupler insulation
Rated input voltage DC24V DC12/24V
Rated input current About 4mA About 4/8mA
) DC20.4~28.8V . 0
Operation voltage range (tipple rate < 5%6) DC9.5~30V (ripple rate < 5%)
On Voltage/Current DC19V or higher /3 mA or higher DC9V or higher /3 mA or higher
Off Voltage/Current DC6V or less/ 1mA or less DC5V or less/ 1mA or less
Input resistance About 5.6kQ About 2.7kQ
Off »> On
Response 1/3/5/10/20/70/100ms  (set by CPU parameter) Default: 3ms
time On — Off
Insulation pressure AC560Vrms / 3Cycle (altitude 2000m)
Insulation resistance 10MQ or more by Megohmmeter
Common method 16 point/ COM
Proper cable size Stranded cable 0.3~0.75mit  (External diameter 2.8mm or less)
Current consumption 40mA  (when all point On)
Operation indicator Input On, LED On
External connection method 8 pin terminal block connector + 10 pin terminal block connector
Weight 53¢
Circuit configuration No. | Contact Type
TB1 0
TB2 1 TBO1 =]
Phob couper B3 2 TB02 (=]
_Loﬂc TB4 3 TBO3
TB04 [:EI
TB5 4 805 |flni
Eag ] iterna B | 5 T80 %
. B9 | lbi circuit 87 6 TBO7 E_'EI
1 bou | B8 7 TBO8
- I
o E”" o 0 TBL | 8 Bo1 (EE ]
B2 9 meo2 o8]
TB3 A 03 o2 )
TBOo4 (| ]
B4 B 805 |{ln2l
85 c 806 [l
TB6 D TBO7 EEI
— TB08 ||l
— E TB09 [::EI
TB10 ]
TB9 COM
TB10 COM
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3.4.3 32 point DC24V input module (Source/Sink type)

Model DC input module
Specification XBE-DC32A
Input point 32 point
Insulation method Photo coupler insulation
Rated input voltage DC24Vv
Rated input current About 4mA

Operation voltage range

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

Input Derating

Refer to Derating diagram

On Voltage/Current DC 19V or higher /3 mA or higher
Off Voltage/Current DC 6V orless/1mA orless
Input resistance About 5.6kQ
Response Off - On
. 1/3/5/10/20/70/100ms  (set by CPU parameter) Default:3ms
time On — Off

Insulation pressure

AC 560Vrms / 3 Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method 32 point/ COM
Proper cable size 0.3mit
Current consumption 50mA  (when all point On)

Operation indicator

Input On, LED On

External connection method

40 pin connector

Weight 60g
Circuit configuration No. | Contact| No. | Contact Type
B20 00 A20 10
Pholo couper T B19 01 A19 1
o o_azd B18 02 A18 12 =
P I B0 {H BEH A0
S 5 ; B17 03 Al7 13 o |
i e el B16 04 A16 14 gis [|= = || a8
¢ , — Bi7 j|=@ = A7
| .H%“BOZ S N B15 05 A15 15 e |[2 2| e
oo B4 | 06 | A4 | 16 | osflaaf| as
! Bi4 || = = Al4
. T_ Terminal block no. B13 07 Al3 17 o : : A
B12 08 Al2 18 B2 Nea|] M
Input Derating diagram B | m m|] Al
B1l 09 All 19 810 | = = || A0
100 B1 A AL A B9 [l = = A09
90 \ 0 0 0 BO8 : : A08
B807 AO7
_ 80 \ B09 0B A09 1B = | LR
= 70 BO8 oc A08 1C 805 Ml m = |] 205
B04 a - A4
*§ 60 BO7 oD AO7 1D ool | HHY | e
S g DC288V | pog 0OE | AO6 1E o |0
B01
40 o BO5 OF A05 1F —
0 10 20 30 40 505 C
Ambient temperature  (C) B04 NC AO4 NC
BO3 NC AO3 NC
BO2 coM | A2 COM
BO1 coMm | Aol COM
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3.5 Digital Output Specifications

3.5.1 8 pointrelay output module

3-14

Model
Specification

Relay output module

XBE-RYO8A

Output point

8 point

Insulation method

Relay insulation

Rated load voltage / Current

DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), 5A/ICOM

Min. load voltage/Current

DC5V/ 1nA

Max. load voltage/Current

AC250V, DC125V

Off leakage current

0.1mA (AC220V, 60Hz)

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

Rated load voltage / current 100,000 times or more

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

Response | Off > On 10ms or less

time On — Off 12ms or less

Common method 8 point/ COM

Proper cable size Stranded cable 0.3~0.75mit  (External diameter 2.8mm or less)

Current consumption 230mA  (when all point On)

Operation indicator

Output On, LED On

External connection method

9 point terminal block connector

Weight 80g
Circuit configuration No. Contact Type
TB1 0
ey TB2 1
TB3 2 1 ([
" (o]
TB4 3 TR?
R |LB.]
Internal 2 TB5 4 TRa [LE.]
B8
TB6 5 rs (8]
B9 TRa |2
v 87 6 TR7 [[B]
me bock no. TBS 7 TRa |8 ]
TRo |[ 8]
TB9 COM
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3.5.2 8point relay output module (Independent point)

Model

Relay output module

Specification

XBE-RYO8B

Output point

8 poaint

Insulation method

Relay insulation

Rated load voltage / Current

DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), 2A/COM

Min. load voltage/Current

DC5V/ 1nA

Max. load voltage/Current

AC250V, DC125V

Off leakage current

0.1mA (AC220V, 60Hz)

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

Rated load voltage / current 100,000 times or more

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

Response | Off - On 10ms or less

time On — Off 12ms or less

Common method 1 point/ COM

Proper cable size

Stranded cable 0.3~0.75mit  (External diameter 2.8mm or less)

Current consumption

230mA  (when all point On)

Operation indicator

Output On, LED On

External connection method

9 point terminal block connector x 2

Weight 81g
Circuit configuration No. Contact No.
TB1 0
B2 COMO R EEZ
B3 1 TR?
NCRV TR3 [:El
TB4 coMm1 ea |E2]
TB1 TB5 2 TR5 o]
[ TB6 com2 rre |2
JSB T| TR TB7 3 TR7 %
@‘ TB8 com3 il i
TBY NC TR9
2 2 87 2 Bl 4 ™1 2]
Internal 1 B2 com4 TRy B
_ L TB3 5 ™2 (2]
circuit | 88 i
T (~) TB4 COM5 TR4
O/ TR 2]
. TB5 6
Terminal no. TRG [o]
TB6 COM6 5=
187 7 TRR [l
TBS com7 TRo (=2 ]
TB9 NC
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3.5.3 16 point relay output module

3-16

Model
Specification

Relay output module

XBE-RY16A

Output point

16 point

Insulation method

Relay insulation

Rated load voltage/ current

DC24V 2A (Resistive load) / AC220V 2A  (COSY = 1), 5A/COM

Min. load voltage/current

DC5V/1mA

Max. load voltage/current

AC250V, DC125V

Off leakage current

0.mA  (AC220V, 60H2)

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

Rated load voltage / current 100,000 times or more

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

Response | Off > On 10ms or less

time On — Off 12ms orless

Common method 8 point/ COM

Proper cable size Stranded cable 0.3~0.75m"  (External diameter 2.8mm or less)

Current consumption 420mA  (when all point On)

Operation indicator

Output On, LED On

External connection method

9 point terminal block connector x 2 ea

Weight 130g
Circuit configuration No. Contact Type
TB1 0
TB2 1 L |
TB3 2 Th?
NCEV R (L2
B4 3 +ra (o]
TB1 TB5 4 s (L=
[ TB6 5 TRe (L2
| TB7 6 TR7 L2
Internal T [o]
B8 TBS 7 TR8 [2
TB9 com TR9
B9
@ TB1 8 TR1 |[2]
I . TB2 9 o [[=7]
emin: no. TB3 A TR E:]
T84 B Tra (=]
TB5 C e
TRe LB
TB6 D R7 L=
TB7 E TR (L2
TBS F TRo |L=]
TB9 COM
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3.5.4 8 point transistor output module (Sink type)

Model Transistor output module
Specification XBE-TNOSA
Output point 8 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/ 1 point
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop  (On)

DC 0.4V or less

Surge absorber Zener Diode
Response Off - On 1ms orless
time On — Off 1ms orless (Rated load, resistive load)

Common method

8 point/ COM

Proper cable size Stranded cable 0.3~0.75m1"  (External diameter 2.8mm or less)
Current consumption 40mA  (when all point On)
External Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)

power supply | Current

10mAor less  (DC24V connection)

Operation indicator

Output On, LED On

External connection method

10 point terminal block connector

TB10 COM

Weight 529

Circuit configuration No. Contact Type

TBO1 0

DCAV TB02 1
TBO" :l_ TRN1 E::]
TBO3 2 a0 LB
—T:‘]—‘I)_{ TBO4 3 ez [LE2]
\ 4 TRNA E:l
Itherr?al [_ 8 TB08 TBO5 4 TRNR E:]
[ —s TBOG 5 TRNA E::l
TB09 TRN7 E:]
TBO7 6 TrOR Ej
TE10 | TBO8 7 roa (8]

DCI224V

LT i TB09 DC12 n E:]

erminal block NnO. 124V
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3.5.5 16 point transistor output module (Sink type)

Model

Transistor output module

Specification XBE-TN16A
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.2A/1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms orless

Max. voltage drop  (On)

DC 0.4V or less

Surge absorber Zener Diode

) Off - On ims orless
Response time -

On — Off 1ms orless (Rated load, resistive load)

Common method 16 point/ COM
Proper cable size Stranded cable 0.3~0.75m"  (External diameter 2.8mm or less)
Current consumption 60mA  (when all point On)
External power | Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)
supply Current 10mAor less  (DC24V connection)

Operation indicator

Output On, LED On

External connection method

8 pin terminal block

connector + 10 pin terminal block connector

Weight

549

Circuit configuration No. Contact Type
TBOL 0
TRM E:]
TBO2 1 o (L2
TBO3 2 TB03 (LB
DCEV TBO1 TB04 3 T804 |LE]
[ TBOS5 4 7805 |[E.]
TBO6 5 Te0s (L= ]
- TRO7 |2
[;, TBO7 6 TRos |2
Internal T TBOS 7
PR TBO8 — — 2 TROL |l
TBO2 |LBA
TBO9 TBO2 9 TB03 |LE.]
TBO3 A TBO4 LB
O TBO4 B TB05 |25
sy TBOS C TB06 |L=
Teminal block no. TBO6 D TBO7 E::]
TBO8 (L=
TBO7 E 800 |2
TBOS F —_——
DC12
TBO9 Yy
TB10 COM
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3.5.6 32 point transistor output module (Sink type)

Model Transistor output module
Specification XBE-TN32A
Output point 32 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.2A/1 point, 2A/ 1COM
Off leakage current 0.1mA orless
Max. inrush current 0.7A/10ms or less
Max. voltage drop (On) DC 0.4V or less
Surge absorber Zener Diode
. Off - On 1ms orless
Response time -
On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mit
Current consumption 120mA  (when all point On)
External power Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)
supply Current 20mAor less  (DC24V connection)
Operation indicator Output On, LED On
External connection method 40 pin connector
Weight 60g
N . . Contac Contac Type
Circuit configuration No. ¢ No. ) w
B20 00 A20 10
B19 01 Al19 n
B18 02 Al8 12 —
NCEV B20 B17 03 Al7 13 g0 |4 K A0
Bl6 | 04 | A6 | 14 2‘12 = i‘é
[ — Bi5 | 05 | A5 | 15 | ||zl
| Bl4 | 06 | Al4 | 16 s e o]l A
o B3 | o7 | A3 | 17 | ssff==|] s
) — B2 | 08 | A2 | 18 | P flaaf]ne
Internal E, r — BiL | 09 | AL | 19 | . llaafl’s
Aireui T 8 AGS B10 0A Al10 1A B11 :: Al1
_ B09 0B A09 1B :(‘)8 == O
[ 4 [Bos | oc [moe| 1c | oflzz|
B01,B02 BO7 oD AO07 1D Bo7 = = || ao7
BO6 | OE | AO6 | 1E Egi e | G
A0S
AD1,A02 | — BO5 | OF | AO5 | 1F = | b | P
me bokno. | BO4 | NC | A04 | NC 505 | a & || 03
Bos | NC | a3 | nc | o |H B2
B02 | DC12/ | A02 —
BOlL | 24V | A0l CcOM
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3.5.7 8point transistor output module (Source type)

Model Transistor output module
Specification XBE-TPO8A
Output point 8 point

Insulation method Photo coupler insulation

Rated load voltage DC12/24V
Load voltage range DC10.2 ~26.4V

Max. load voltage 0.5A/1 point

Off leakage current 0.1mA orless

Max. inrush current

4A/ 10ms or less

Max. voltage drop (On)

DC 0.4V or less

Surge absorber Zener Diode
Response Off - On 1ms orless
time On — Off 1ms orless (Rated load, resistive load)

Common method

8 point/ COM

Proper cable size Stranded cable 0.3~0.75mit  (external diameter 2.8mm or less)
Current consumption 40mA  (when all outputs are on)
External Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)
power Current 10mA orless (when connecting DC24V)

Operation indicator

LED on when output on

External connection method

10 pin terminal block connector

Weight 30g
Circuit configuration No. Contact Type
TBO1 0
DCAV
TBOO | TB02 1
L 803 ’ TBO1 (=]
B0 TR0z |2
Internal e, TBO4 3 TR0z LB
ocut | (¥ K] S I e WD TR04 LB
TBO5 4
— 805 (L]
TBO6 5 806 |L2Al
_[:]_|E o TBO7 6 TRN7 E:]
TR08 [LB]
Terminal bloc TBO9 COM TB10 IE:]
k no.
TB10 ov
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3.5.8 16 point transistor output module (Source type)

Model Transistor output module
Specification XBE-TP16A
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/1 point, 2A/ 1COM
Off leakage current 0.1mA or less
Max. inrush current 4A/10ms orless
Max. voltage drop  (On) DC 0.4V or less
Surge absorber Zener Diode
Response time Off »> On 1ms orless
On — Off 1ms orless (Rated load, resistive load)
Common method 16 point/ COM
Proper cable size Stranded cable 0.3~0.75m1"  (external diameter 2.8mm or less)
Current consumption 60mA  (When all outputs are on)
External Voltage DC12/24V +10% (ripple voltage 4 Vp-p or less)
power Current 10mA orless (connecting DC24V)
Operation indicator LED On when output On
External connection method 8 pin terminal block connector + 10 pin terminal block connector
Weight 409
Circuit configuration No. Contact Type
TBO1 0 TBOL E_'J
TB02 1 TBO2 E::]
DCAV —_— TBO3 2 TB03 ([ B4
bz TBO4 3 TB04 |[ 2]
L TB10 TBOS 4 805 (| B ]
el (* e TBO6 5 806 |[E)
circuit T K ] _4|Z|_. TBO7 E:l
I TBO7 6 TBO8 E:]
TB08 7
o= TBOL 8 TBOL 5
. TB010 TB02 (o]
D_ TB02 9 TBO3 E:]
_ TBO3 A TBO4
L Terminal bloc E:]
K ro. TBO4 B TBOS |5
TBO5 C TBO6 ™
TBO6 D TBO7 [a7]
o | e | o B
TB08 F TB10 E:]
TB09 COM
TB10 ov
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3.5.9 32 point transistor output module (Source type)

Model Transistor output module
Specification XBE-TP32A
Output point 32 point

Insulation method Photo coupler insulation

Rated load voltage DC12/24v
Load voltage range DC 10.2 ~26.4V

Max. load voltage 0.2A/ 1 point, 2A/ 1COM

Off leakage current 0.1nA or less

Max. inrush current

4A/ 10 ms orless

Max. voltage drop (On)

DC 0.4V or less

Surge absorber Zener Diode
_ Off > On lms or less
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mi
Current consumption 120mA (When all outputs are on)
Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)
External power -
Current 20mA orless (connecting DC24V)
Operation indicator LED On when output On
External connection method 40 pin connector
Weight 60g
Circuit configuration No. | Comact | NoO. | Contact Type
B20 00 A20 10
B19 01 A19 1
B18 02 Al18 12 -
DC5v Bl7 | 03 | A7 | 13 | o [0 H o
B02,B01 | B16 04 Al6 14 sig Jf LA [] ato
B15 05 A15 15 B s = || A8
B17 a @ Al7
L A02,A01 B14 06 Al4 16 N | P |
Internal B13 o7 Al13 17 sis 1= = || s
et | (¥ K) ms  — ([ B2 [ 08 [ a2 | 18 | ex|f33|fne
] Bl | 09 | A1l | 19 i | EEY | B
- . A2
B0 | 0A | A0 | 1A it e s || A
B09 0B A09 1B Blofl® = || a0
— - Bos | oc | Aos | 1c | effee|f e
| BO7 | OD | A07 | 1D od | | I
B06 OE A06 1E Bos fl & & || Aoe
Connector No BOS OF A0S 1F :gi : : 282
B4 | NC | A04 | NC sos [ 2 =[] oo
B0O3 NC AO3 NC g2 I LU noe
BO2 A02 T ) Ao
BOL COM AOL ov —
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3.6 Combined Digital I/O module Input Specification

3.6.1 8point DC24V input (Source/Sink type)

Model DC input module
Specification XBE-DR16A
Input point 8 point
Insulation method Photo coupler insulation
Rated input voltage DC24v
Rated input current About 4mA

Operation voltage range

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

On Voltage/Current DC19V or higher / 3mA or higher
Off Voltage/Current DC6V orless/ 1nA or less
Input resistance About 5.6k
R Off > On
. esponse 1/3/5/10/20/70/100ms (set by CPU parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

Stranded cable 0.3~0.75mii  (External diameter 2.8mm or less)

Current consumption

280mA (When all inputs and outputs are on)

Operation indicator

LED on when input on

External connection method

9 pin terminal block connector

Weight 81g

Circuit configuration No. Contact Type

TB1 0
B2 1 81 [[=]
o ] Photo coupler TB3 2 B2 E‘;:]
S P TB4 3 83 (8]
! TB4 : :

o Internal TBS 4

O—F8s-( TB5

. J—IB9 circuit TB6 5 TB6 E::]
Equ (o]
] | ....... (L TB7 6 TB7 E::]
peaav Terminal bloc TB8 E:]

K TB8 7
89 |[57]

TB9 COM
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3.7 Combined Digital I/O module Output Specification

3-24

3.7.1 8 point relay output

Model Relay output module
Specification XBE-DR16A
Output point 8 point
Insulation method Relay insulation
Rated load DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), SAICOM
voltage / Current

Min. load voltage/Current

DC5V/ 1nA

Max. load voltage

AC250V, DC125V

Off leakage current

0.InA (AC220V, 60Hz)

Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or more
Rated load voltage / current 100,000 times or more
Service life Electrical AC200V /1.5A,AC240V /1A (COSY =0.7) 100,000 times or more
AC200V /1A, AC240V /0.5A (COSY = 0.35) 100,000 times or more
DC24V /1A, DC100V/0.1A (L/R =7ms) 100,000 times or more
Response Off - On 10ms or less
time On — Off 12ms or less
Common method 8 point/ COM
Proper cable size Stranded cable 0.3~0.75mit  (external diameter 2.8mm or less)
Current consumption 280mA  (When all inputs and outputs are on)

Operation indicator

LED on when output on

External connection method

9 pin terminal block connector

Weight 81g
Circuit configuration No. Contact Type
TB1 0
nesv B2 1
o 1 L2
B3 2 82 L2
Intemnal I TB3 E:]
circuit 2 TB4 3 TB4 E:]
TBS
. \ 85 L=
TBY 86 L=
~ 87 |2
TB6 5 E:]
Terminal bloc TB8
k no. TB7 6 TB9 E:]
TB8 7
TB9 CcOoM
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3.8 I/0O modules’ Functions

3.8.1 Input filter function

The XGB PLC'’s input modules have the input fiter function to prevent the external noise signal flowed into the
input signal. For more details on the input filter function, refer to the below.

(1) Purposes and Operations of the input filter function
Under the environment with serious noise or in the case of the equipment that is greatly affected by the input
signal’s pulse width, the system may receive incorrect input depending on the input signal status. To prevent
such incorrect input, the input filter function does not regard the signal that is shorter than the set time by a
user as input. In the case of the XGB PLC, you ¢ an set the inpult filter time in the range of 1ms~100ms.

The below timing chart represents the operations of the input filter function.

Inputtime constant(filter time}) . .

Input signal ——

Inputimage data
= Time

Inputsignal

Inputimage data \

The pulse width that is shorter than the input time
constant is not regarded as the input signal.
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3.8.2 Emergency output function

The XGB PLC'’s output module supports the emergency output function to determine whether maintaining the
output status of the output module or clearing it when the PLC is stopped due to errors.

You can set the emergency output by 8 points. For more details on how to set the emergency output, refer to the
below.

(1) Output condition when an error occur

1) Click /O module when error occurs

AIIBaseISaBase I Apply

-0 Base 00 - D?f3U|t Slat Module Comment Input Filter | Emergency Dut Allocation
..... A Slot 00 : XEC-DR28Y WEC-DR280 [DC 24V ~ || 3 Standardms].  Defaul
..... = Slot 01 - Default 1(Inkemal]

..... = Slot 02 : Default 3
..... = Slot 03 : Default
..... = Slot 04 : Default
..... = Slot 05 : Default
..... = Slot 06 : Default
..... = Slot 07 : Default
..... = Slot 08 : Default
..... = Slot 09 : Default
..... = Slot 10 : Default
..... = Slot 11 : Default

(ol el R I ) [ BF S SR

_| =
e

<« om | §

2)Click emergency output

Input/Cutput Module Settin —

‘ Module:

Input
Filter: [Smndard hd ]

Pulse Catch:  [T]8 [D]e [ 1007 110 12[07] 1307 14[7] 15

Output

Channel | Emergency Output
Clear -

Channel 07 [08-15)

Clear |

[ Ok ] [ Cancel ] i

s - 4

If setting Clear output wil | go off when error occurs, while If setting Hold output will go on.
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3.8.3 Pulse Catch Function
The XGB PLC basic unit has the input contacts (P0008 ~ POOOF) for Pulse Catch with 8 points. Through these
contacts, it is possible to receive the very short pulse signal that cannot be recognized by the normal digital input.

(1) Purposes and Operations of the Pulse Catch function
The PLC'’s input data is refreshed in a lump once every scan. Accordingly, the very short pulse signal that is
input during scan and is off before the scan is finished cannot be recognized as input. If you need to recognize
and process such short pulse signal, you can use the Pulse Catch function. If you apply this function, the short
pulse of the minimum of 5045 can be recognized.

The below timing chart represents the operations of the Pulse Catch function.

Slus

s
Input signal —

Input image data ‘

Scan1 Scan2 Scan3
Step Processing details
Scan 1 When the minimum pulse signal of 50 s is input, the CPU part will detect the fact and save
the status.
Scan 2 The input image data area is On.
Scan 3 The input image data area is Off.
(2) Setting Pulse Catch
1) Select [I/O parameter] in Project
Project - -

F] @ 123456739

4 BF Metwork Configuration

| 4.9 Unspecified Metwork

MewPLC [BOSO Internal Cnet)

. ﬁ, MNewPLC [BOS1 Internal FEnet]
% System Variable
4 ) NewPLC(XGB-XECU)-Run

"% Global/Direct Variables

a [ Parameter

...... Basic Parameter

..... [ /O Parameter
p - Internal Parameter
48] Scan Program
o[ MewProgram
..... User Function/Function Block
..... User Data Type
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2) Select [Main] in slot.

AIIBase}SetBase 1

o B 00 Dofalt | Hodie
ezz Slot 00 : Default
ez Slot 01 : Default 1[Internal]
ez Slot 02 Default ]
-ezg Slot 03 © Default
= Slot 04 : Default
ez SOt 05 © Default
-ezp Slot 06 : Default
ez Slot 07 : Default
ez Slot 08 : Default
ez Slot 09 Default
g Slot 10 © Default
= Slot 11 : Default

Comment Input Filter | Emergency Out Allocation

wl|o|~|o|;m]e|w

=]

3) Select Module.

0

(= Base 00 : Default Slot Module
=y Slot 00 - Default -
--¢zg Slot 01 : Default 1llnternal] =[] Digital Madule List
ez Slot 02 1 Default 2 2-5
--zg Slot 03 : Default T
-ezzg Slot 04 : Default
--zg Slot 05 : Default
= Slot 06 : Default
--zg Slot 07 : Default
= Slot 08 : Default
--zg Slot 09 : Default
= Slot 10 : Default
-y Slot 11 : Default

Comment Input Filter [ Emergency Out Allocation

HEC-DM32U (DC 24V INPUTATR C
8 <EC-DR28U (DT 244 INPUT 1Epa

w|@|~|m|;m|e|w

=]

4)Double Click /O Module. Select Pulse Catch output

AIIBaselSetBase l

-0 Base 00 : Default

&8 Slot 00 : XEC-DN32
-z 5lot 01 - Default 1ntem|]
ey Slot 02 : Default 2

ey Slot 03 : Default
ez SOt 04 © Default
ey Slot 05 : Default
ey Slot 06 : Default
ey Slot 07 : Default
-y Slot 08 : Default
--ezg Slot 09 : Default
ey Slot 10 : Default
-y Slot 11 : Default

Input/Cutput Module Settirlgrwx
A

Module:

Module Comment Input Filker | Emergency Out Allocation

w oo |~ e

— =

Input

Filter: [Smndard b ]

|
Pulse Catch:  [¥]8 [[]9 [¥] 10[7] 1107 12[7] 13[7] 14[7] 15 |

Qutput
Channel Emergency Dutput |
Channel 00 [00-07) Clear
Channel 01 [03-15) Clear
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Chapter 4 Built-in High-speed Counter Function

(1) Performance specifications

XGB series have built-in function of High-speed counter in main unit. This chapter describes specifications and usage of High-
speed counter’s function

4.1 High-speed Counter Specifications

4.1.1 Performance Specifications

Classification Spcification

) Signal A-phase, B-phase

g;:: input Input type Voltage input (Open collector)
Signal level DC 24V
Max. count speed 100kpps
Number of 1 phase 100kpps 8 channels
channels 2 phase 50kpps 4 channels
Count range Signed 32 Bit (-2,147,483,648 ~ 2,147,483,647)
Linear count (if 32-bit range exceeded, Carry/Borrow occurs)

Count mode

(Program setting)

Counter max. and min. value is indicated

Ring count (repeated count within setting range)

Input mode

(Program setting)

1-phase input

2-phase input

CW/CCW input

Signal type Voltage
Increasing/decreasing operation setting by B-phase input
1 phase input
Increasing/decreasing operation setting by program
Up/Down
setting 2 phase input | Operating setting by rising/falling edge phase difference
A-phase input: increasing operation
CWI/CCW phase MpLL. reasing operatc
B-phase input: decreasing operation
o 1 phaseinput | 1 multiplication
Mulplication 2 phaseinput | 4 multiplication
function P P .p. :
Cw/CcCw 1 multiplication
Signal Preset instruction input(P0008 ~ POOOF)
Control input Signal level DC 24V input type
Signal type Voltage
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Classification Spcification
Output points | 2 point/channel (for each channel):use output contact point of main unit
External Type Selects single-compared (>, >=, =, =<, <) or section-compared output (included or
output excluded) (program setting)
Output type Transistor output
Count Enable To be set through program (count available only in enable status)
Preset function To be set through terminal (contact) or program
Count Latch
Auxiliary mode Frequency Measure
(Program setting) Count per unit time (time setting value: 1~60,000ms)
Count pause

(2) Counter/Preset input specification

Classification Spcification
Input voltage 24V DC (20.4V ~28.8V)
Input current 4mA

On guaranteed voltage (min.) 204V

Off guaranteed voltage (max.) Y
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4.1.2 Designation of Parts

(1) Designation of parts

™
=
External Device ;;::E “
il Bilcita
f_ L8 1,8
= iy SV Ry
mENT
|
-
|
\"—‘ \— -
Terminal Names Usage
No. 1-phase 2-phase 1-phase 2-phase
%I1X0.0.0 ChO counter input Ch0 A-phase input counter input terminal | A-phase input terminal
%1X0.0.1 Ch1 counter input Ch0 B-phase input counter input terminal | B-phase input terminal
%I1X0.0.2 | Ch2 counter input Ch2 A-phase input counter input terminal | A-phase input terminal
%I1X0.0.3 | Ch3 counter input Ch2 B-phase input counter input terminal | B-phase input terminal
%I1X0.0.4 Ch4 counter input Ch4 A-phase input counter input terminal | A-phase input terminal
%I1X0.0.5 Chb counter input Ch4 B-phase input counter input terminal | B-phase input terminal
%I1X0.0.6 Ch6 counter input Ch6 A-phase input counter input terminal | A-phase input terminal
%I1X0.0.7 | Ch7 counter input Ch6 B-phase input counter input terminal | B-phase input terminal
%I1X0.0.8 | ChO preset 24V ChO preset 24V preset input terminal preset input terminal
%I1X0.0.9 | Ch1 preset 24V - preset input terminal No use
%I1X0.0.10 | Ch2 preset 24V Ch2 preset 24V preset input terminal preset input terminal
%I1X0.0.11 | Ch4 preset 24V - preset input terminal No use
%I1X0.0.12 | Ch5 preset 24V Ch4 preset 24V preset input terminal preset input terminal
%I1X0.0.13 | Ch6 preset 24V - preset input terminal No use
%I1X0.0.14 | Ch7 preset 24V Ch6 preset 24V preset input terminal preset input terminal
%I1X0.0.15 | Ch8 preset 24V - preset input terminal No use
COMO input common input common common terminal common terminal
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(2) Interface with external devices

Terminal Signal Name On/Off
/IO Internal circuit No 1-phase 2-phase Operation | Guaranteed
i P P voltage
Cho ChoO On 20.4~28.8V
%IX0.0.0 : .
£ II 2 4.7 kQ ° pulse input | A-phase input Off 6V orless
| : Ch 1 Cho On 20.4~28.8V
— 1| %IX0.0.1 . .
< ¥ ; % 4.7 kQ ° pulse input | B-phase input Off 6V or less
| Ch?2 Ch2 On 20.4~28.8V
0,
M—— %lX0.02 pulse input | A-phase input Off 6V or less
| | % Ch3 Ch2 On 20.4~28.8V
|| %IX0.0.3 se inout | B-phase inout
% 4.7 kQ puise Inpu -phase inpu Off 6V or less
' Cha Cha On 20.4~28.8V
0,
—| | %IX004 pulse input | A-phase input Off 6V or less
L& 4.7 kQ
|| Chs Ch4 On 20.4~28.8V
0,
%1X0.0.5 pulse input | B-phase input Off 6V or less
cgk L v
I Ch6 Ch6 On 20.4~28.8V
|| %IX0.0.6 lse inout | A-phase inout
- * % 4.7 kKQ puise inpu -phase inpu Off 6V or less
’ Ch7 Ché6 On 20.4~28.8V
|| %IX0.0.7 . .
% 47 KO 0 pulse input | B-phase input Off 6V or less
Input l ChoO ChoO On 20.4~28.8V
L | %IX0.0.8 . .
presetinput | presetinput Off BV or less
Z 5.6 kQ
1 Ch1 On 20.4~28.8V
|| %IX0.0.9 tinout -
< | % 5.6 kQ preset inpu Off 6V orless
‘ Ch2 Ch2 On 20.4~28.8V
0,
| T 5 6 kO — | %X0.0.10 presetinput | presetinput Off 6V or less
L 1 3 Ch3 on 20.4~28.8V
0, -
~AAA— | %IX0.0.11 preset input off 6V or less
<% 5.6 kQ
' Cha Cha On 20.4~28.8V
(o)
* —| %IX00.12 presetinput | presetinput Off BV or less
5.6 kQ
L | Ch5 On 20.4~28.8V
AN | %IX0.0.13 . -
Z I % 56 KO preset input Off 6V or less
' Ch6 Ch6 On 20.4~28.8V
(0]
| T —| %IX00.14 presetinput | presetinput Off 6V or less
5.6 kQ
I Ch7 On 20.4~28.8V
L | %IX0.0.15 . -
% 56 KO ° preset input Off 6V or less
' COMO COM(input common)
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4.1.3 Functions of High-speed Counter

(1) Counter mode
(a) High Speed counter function can count High Speed pulses which can not be processed by CPU module’s
counter instructions (CTU, CTD, CTUD, etc.), up to binary value of 32 bits (-2,147,483,648 ~ 2,147,483,647).
(b) Available input is 1-phase input, 2-phase input and CW/ CCW input.
(c) Count increasing/decreasing methods are as follows;
* For 1-phase input: a) Increasing/decreasing count operation by program setting
b) Increasing/decreasing count operation by B-phase input signal
* For 2-phase input: setting by difference in phase between A-phase and B-phase
» For CW/CCW input; Increasing operation if B-phase is LOW with A-phase input, and Decreasing operation if A-
phase is LOW with B-phase input.
(d) Auxiliary modes are as follows;
» Latch counter
+ Count function about the number of revolution per unit time
* Frequency measure function
* Count prohibited function

(e) Pulse input mode
1) 1 phase count mode
a) Increasing/decreasing count operation by program sefting
* 1-phase 1-input 1-multiplication operation mode
A-phase input pulse counts at rising and increasing/decreasing will be decided by the applicable program.

] ] B A-phase input pulse A-phase input pulse
Increasing/Decreasing classification rising falling
Increasing/decreasing count setting signal Off Increasing count -
Increasing/decreasing count setting signal On Decreasing count -
* Operation example
A phase input 4 4 4 4
pulse v Y
| | | | | [
Up/Down : : : : On : :
count setting | Off I I I I Off |
| | | | | |
| | | | | |
Count 10 | 11 ! 12 ! 13 ! 12 ! 11 ! 12
Up Down Up
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b) Increasing/decreasing count operation by B-phase input signal
* 1-phase 2-input 1-multiplication operation mode
A-phase input pulse counts at rising and increasing/decreasing will be decided by B-phase.

Increasing/Decreasing classification A-phase input pulse rising A-phase input pulse falling
B-phase input pulse Off Increasing count -
B-phase input pulse On Decreasing count -

* Operation example

A phase input 1 4 1 1

pulse v v
I I I 1 1 I
I I I I On I I
I I I I I I
B phase input | Off I I I I Off |
T T T I I T
pulse | | | | | |
Count 10 | 11 | 12 | 13 | 12 [ 11 | 12
Up Down Up
2) 2-phase count mode

a) 2-phase 4-multiplication operation mode
A-phase input pulse and B-phase input pulse count at rising/falling respectively. If A-phase input is
antecedent to B-phase input, increasing operation starts, and if B-phase input is antecedent to A-phase input,
decreasing operation starts.
* Operation example

A phase input A : A : y : A A : y : A :
pulse Ly Iy Iy Y Iy Iy Ly
| T | T | T T | T | T |
I " 1 I "‘ 1 I "‘ 1 I I 1 "‘ I 1 "‘ I 1 " I
i I I I I I I I I I I I I I I
B phase input I I I I I I I I I I I I I I
pulse | 2 |y | v | R 2 R 2 B 2 |
T I T I T I T T I T I T I T
T T o e B O N I I L N N e N BN
Count 10 111'12113114115!16117118119!201211221 23 122121120!19118117116!15114113112!111 10
Up Down

3) CW(Clockwise)/CCW/(Counter Clockwise) operation mode
A-phase input pulse counts at rising , or B-phase input pulse counts at rising.
Increasing operation executed when B-phase input pulse is Low with A-phase input pulse at rising, and
Decreasing operation executed when A-phase input pulse is Low with B-phase input pulse at rising.

Increasing/Decreasing classification A-phase input pulse High A-phase input pulse Low
B-phase input pulse High - decreasing count
B-phase input pulse Low Increasing count -

* Operation example
A phase input A A 1
pulse
T T T

I I I
B phase input : : : 4 4 4
pulse | | |

T T T

I I I I I I
Count 01 11 1 12 | 13 12 1 11 1 10

Up Down
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(2) Counter mode
2 types of count (Linear counter, Ring counter) can be selected for the applicable use based on functions.
rSoec'aI Madule Parameter [ 2 &r
High Speed Counter Module
Parameter CHO CH1 CH?2 CH2
Counter mode Lirear - Lirear Linear Linear
Pulse input mode I 1-Phs 1-In «1 1-Phs 14n «1 1-Phs 1-n #1
Irkemal preset Ring - ] ] ]
Extemal preset 0 i) ] 1]
Ring Counter Min. %alue i] i} 0 0
Ring Counter Max. Value ] 1} 0 0
Compl output mode [ agnitude]< [ agritude]s [t agnitude]s [Magnitude]<
Compl output made [t agnitude]< [M agnitude]< [Magnitude]< [Magnitude]<
Comparatar Outputd MinValue 1] i} 0 0
Comparator Dutputd b ax alue 0 i) ] 1]
Comparator Output] MinValue i] i} 0 0
Comparator Dutput] Mawalue 1] i} 0 0
Compl output point Mo uze Mo uze Mo usze Mo uze
Compl output point Mo use Mo use Mo use Mo use
Uit time [mz] 1 1 1 1
Pulze/Rev value 1 1 1 1
Freq. Measure 1Hz 1Hz 1Hz 1Hz
] b
0K ] | Cancel
» Counter mode is saved at the following special K area.
Mode Area per each channel (word) Ref
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7 )
Counter 0: linear
mode %KW300 | %6KW330 [ %KW360 | %6KW390 | %KW2220 | %KW2250 | %KW2280 | %KW2310 1+1ing

(a) Linear counter
* Linear Count range: -2,147,483,648 ~ 2,147 483,647

« If count value reaches the maximum value while increased, Carry will occur, and if count value reaches the

minimum value while decreased, Borrow will occur.
« If Carry occurs, count stops and increasing is not available but decreasing is available.
« If Borrow occurs, count stops and decreasing is not available but increasing is available.

2,147,483,647

Count

|
Borrow

Carry

Count start

-2,147,483,648

Input
pulse

4-7
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(b) Ring count
Set Ring Counter Min. Value and Max. value. Preset value and compared set value should be in range of ring

counter min. value and max. value.

-

Special Module Parameter

[P [t |

High Speed Counter Module

Parameter CHO CH1 CH2 CH3
Counter mode Ring Linear Linear Linear
Pulze input mods 1-Phz 1-1n 41 e 1-Phz 1-ln #1 1-Phs 1k #1 1-Phs 1-ln 1
Intemal preset 0 i] 0 0
External preset 0 i] 0 0
Ring Counter Min. Walue 0 a 0 0
Ring Counter Max. Walue 300 a 0 0
Compl output mode (M agritude)< [Magritude)< [Magnitude]< [Magnituda)<
Compl output mode (M agritude)< [Magritude)< [Magnitude]< [Magnituda)<
Comparator DutputQ Min W alue 0 i] 0 0
Comparator OutputD Max YV alue 0 i] 0 0
Comparator Dutput] Min W alue 0 i] 0 0
Comparator Output] MaxValue 0 i] 0 0
Comp0 output point Mo use Mo uze Mo uze Mo uze
Compl output paint Mo use Mo uze Mo uze Mo uze
Lnit time: [rng] 1 1 1 1
Pulze/Rev walue 1 1 1 1
Freq. Measure 1Hz 1Hz 1Hz 1Hz
]
OK ] | Cancel
Ring counter max. and min value is saved at the following special K area.
type Area per each channel (Double word) Ref
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7 '
Ringcounter | o 154 | ok169 | %kD184 | %kD199 | %kD1114 | %kD1129 | %kD1144 | %kD1159 | -
min. value
2'23_ %‘;‘l’l?;er %KD155 | %KD170 | %KD185 | %KD200 | %KD1115 | %KD1130 | %kD1145 | %KD1160 | -

= Range of Ring counter: user defined min. value ~ user defined max. value

= Counter display: in case of using ring counter, user defined max. value is not displayed.

1) During increasing count

Even if count value exceeds user-defined maximum value during increasing count, Carry only occurs and
count does not stop differently to Linear Count.

Ring count max.
value

Input pulse

(@]

Ring count min.
value

Carry

ount start

Carry/borrow reset

3
I_I

O : notincluded
@ : included
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2) During decreasing count
Even if count value exceeds user-defined minimum value during decreasing count, Borrow only occurs

and count does not stop differently to Linear Count.
Count

Ring count max
value

(ount start

Input pulse

\ O : Notincluded
[ ]

: Included

Ring count min
value

Borrow I_! | .

|
Carry/Borrow reset |_| | |_

3) Operation when setting Ring Count based on present count value (during increasing count)
« If present count value exceeds user-defined range when setting Ring Count
- Error (code no. 27) is occurred and it operates linear counter.
« If present count value is within user-defined range when setting Ring Count
- Present count value starts to increase up to the user-defined maximum value and down to the user-
defined minimum value and keeps counting after Carry occurs.
- Not the maximum but the minimum value only is displayed with count kept on as shown below.

A
2,147,483 647 22
) Carry occurred
Ring Count :
Max. value "4
Present

Ring Count position Cia

Min. value O:Not included
-2,147,483,648 | Present position @:Included

*If out of the user- #If within the user-
defined range defined range
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4) Operation when setting Ring Count based on present count value (during decreasing count)
« If present count value exceeds user-defined range when setting Ring Count
- Error (code no. 27) is occurred and it operates linear counter. If the present count value goes into the
ring count range, it operates ring counter.(The error code is not cleared.)
« If present count value is within user-defined range when setting Ring Count
- Present count value starts to decrease down to the user-defined minimum value and up to the user-
defined maximum value and keeps counting after Borrow occurs.

2.147.483.647
Ring Count
maximum value v
Present position
Ring Count " Y @
minimum value Present position Borrow ocettired Nt induded
Borrow occurred @ :Included
-2,147,483,648 —N >
Xlr;g;?f the user-defined 3If within the user-defined range

(1) Based on count value within or out of user-defined range, count will be decided to be within or out of the range
when setting Ring Count.

(2) Ring Count setting when count value is out of the range is regarded as user’s mistake. The count is not available
within the Ring Count range.

(3) Use preset function or the like when using Ring Count so to surely position the count value within the range.

4-10
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(3) Compared output

(a) High Speed counter module has a compared output function used to compare present count value with

compared value in size to output as compared.

(b) Available compared outputs are 2 for 1 channel, which can be used separately.
(c) Compared output conditions are 7 associated with >, =, <.

(d) Parameter setting

» Comp. output mode setting

rSseciaI Madule Parameter )
High Speed Counter Module
Parameter CHO CHA1 CH2 CH3
Counter mode Linear Linear Linear Linear
Pulze input mode 1-Phs 1-ln 1 1-Phs 1-ln 1 1-Phs 1-ln 1 1-Phs 1-lk 1
Internal preset 0 0 1] 1]
Estemal preset 0 0 1] 1]
Ring Counter Min. Value 0 0 0 0
Ring Counter bax. Value 0 0 ] ]
Comp0 output mode (M agnitude)< - [Magnitude]< [Magnitude]< [M agnitude]<
Compl output mode [Magritude]< [Magnitude)< [M agnitude)< [t agritude]<
Comparator Dutput0 Minalue (M agn!tude]<= 0 1]
[k agritude]=
Comparator DutputD MaxValue | (M agritude])r= 0 1]
Cornparator Dutput] Min\alus M agritude]>- | 0 ]
Comparator Dutput] MaxValue | (R angelE xclude i 0 0
Compl output point Mo uze Mo use Mo use Mo use
Compl output poirt Mo uze Mo uze Mo uze Mo uze
Uit time [ms] 1 1 1
Pulze/Rev value 1 1 1
Freq. Measure 1Hz 1Hz 1Hz 1Hz
4 2
oK ] | Cancel
* Upper setting value is saved in special K area.
» Memory address (word) .
Compared output condition Value™
Comp output 0 Comp output 1
Present Value < Compared Value Setto “0”
Present Value < Compared Value Ch.0 %KW302 Ch.0 %KW 303 Setto “1”
v VI Ch.1%KW 332 | Ch.1 %KW 333 p
resent Value = Compared alue Ch.2 %KW 362 Ch.2 %KW 363 Setto
Present Value = Compared Value Ch.3 %KW 392 Ch.3 %KW 393 Setto “3”
Ch.4 %KW 2222 | Ch.4 %KW 2223
Present Value > Compared Value Ch.5 %KW 2252 Ch.5 %KW 2253 Setto “4”
h.6 %KW 2282 | Ch.6 %KW 2283 s
Compared value 1 < Count value < Compared value 2 ¢ Setto 5
P P Ch.7 %KW 2312 | Ch.7 %KW 2313
Count value < Compared value 1, Setto 6’

Count value 2 Compared value 2

"2) If compared output mode set value is other than 0~6 at using counter, error code ‘23’ occurs.
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* In order to output the compared output signal, compared output enable flag set to ‘1’ after compared output condition

set.
Area per channel
Classification Operation
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7 P
Count enable WKXAB0 | %KXA320 | %KX4480 | ookxdan | 7oKX348B [ TeKXIS0O4 | 6KX3520 | %KX3536 Odisable
signal 0 0 0 0 1: enable
Compared 0 WKXA64 | %KXA324 | %KXa4ss | okxdsas | 7oKX3ABB | ToKXI04 | KX3520 | %KX3536 0: disable
enable signal 4 4 4 4 1: enable
Compared 1 %KX3488 | %KX3504 | %KX3520 | %Kx3s3s | O:disable
_ WKXA67 | %KXA327 | %KX4487 | %KX4647

enable signal 7 7 7 7 1: enable

= In order to make external output, the compared coincidence output signal (P20~P2F) must be set. If Compared output
contact is ‘Off at Special Module Parameter Setting of XG5000, Compared coincidence output signal (internal device)

is only output.
Classification Area per channel Operation
Ch.0 Ch. 1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7 P
Compared )
i C?;en ceouput | PIOUTT | X33 | KXA4D. | HXABS | HOBAE | KKXB50 | 9RKXBE2 | %KX353 0: Compared mismatch
. 8 8 8 8 %8 58 18 8 1: Compared match
signal 0
Compared .
concidence oufput | BHOUTT | I3 | %KXA4D | HOUBS | %KX34B | KXIB0 | 9KX3E2 | K353 0: Compared mismatch
signal 9 9 9 9 99 59 19 & 1: Compared match

» Comp. output point (P0020 ~ PO02F) setting

s 5
Special Module Parameter L2 [
High Speed Counter Module
Parameter CHO CH1 CH2 CH3
Counter mode Linear Linear Linear Linear
Pulze input mode: 1-Phz 14n =1 1-Phz 14n =1 1-Phz 14n #1 1-Phz 14n «1
Intemnal prezet i] i] 0 0
Extemal preset i] i] 0 0
Ring Counter Min. Yalue 0 0 1] 1]
Ring Counter b ax. Walue 0 0 1] 1]
Compld output mode [Magnitude]< [Magnitude]< [Magnitude]< [t agnitude]<
Compl output mode [Magnitude]< [Magnitude]< [Magnitude]< [t agnitude]<
Comparator DutputD kMin Y alue 0 0 1] ]
Comparator Dutputl M as 'V alue 1] 1] 0 0
Comparator Dutput] Min\alue 1] 1] 0 0
Comparator Dutput] MawValue 1] 1] 0 0
Campl output paint Mo uze - Mo uze Mo uze Mo uze
Camp1 output paint Mo uze Mo uze Mo uze
S E P20
Ukt tirne [rg] Pl 1 1 1
Pulze/Fev value =] 1 1 1
F23
Freq. Measure P24 THz THz THz
1 F25 '
F26
P27
Fon OK ] | Cancel
. F29
P24,
F2B
P2C
P20
F2E
F2F
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(e) Detail of comparator output

It describes detail of comparator output (based on comparator output 0)

1) Mode 0 (Present value < Compared value)
If counted present value is less than the minimum value of compared output 0, output is sent out, and if present

value increases to be equal to or greater than the minimum value of compared output 0, output is not sent out.

Count

123456>< 123457 >< 123458 >< 123459 X 123460 >< 123461 >< 123462
|

Comparator

K" 123460

output 0 Min.value

Compared
output 0 Enable

Compared output 0
Output Signal

External output

(in case of Enabled) X

2) Mode1 (Count value < Compared value)

If present count value is less than or equal to the minimum set value of compared output 0, output is sent out, and if

count value increases to be greater than the minimum set value of compared output 0, output is not sent out.

Count

Comparator

123456>< 123457 >< 123458 >< 123459 >< 123460 X 123461 >< 123462
|

123460 O

output 0 Min.value

Compared
output 0 Enable

Compared output 0
Output Signal

External output
(in case of Enabled)

3) Mode 2 (Count value = Compared value)
If present count value is equal to the minimum set value of compared output 0, output is On. The ouput will keep
turning on even if count value is changed from set value when count value is increased or decreased. In order to
turn the output Off, Compared output Enable signal 0 is to be Off, or Compared match flag of K area and External
output point are forced to be Off

Count

Comparator

123456>< 123457 >< 123458 >< 123459 X 123460 >< 123461 >< 123462
|

K 123460

output 0 Min.value

Compared
output 0 Enable

Compared output 0

| I

Output Signal

External output

| : Turn off by program

(in case of Enabled)
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4) Mode 3 (Count value = Compared value)
If present count value is greater than or equal to the minimum set value of compared output O, output is sent out,
and if count value decreases to be less than the minimum set value of compared output 0, output is not sent out.

Count 123456>< 123457 X 123458 >< 123459 >< 123460 >< 123461 >< 123462
| T

Comparatqr V' 123458 |
output 0 Min.value I I
I

I

C d T
ompare | ! I

I

output 0 Enable ]

Compared output 0
Output Signal

| L

External output
(in case of Enabled)

5) Mode 4 (Count value > Compared Output value)
If present count value is greater than the minimum set value of compared output O, output is sent out, and if count
value decreases to be less than or equal to the minimum set value of compared output 0, output is not sent out.

Count 123456>< 123457 >< 123458 X 123459 >< 123460 >< 123461 >< 123462
| T

Comparator
output 0 Min.value

123458 M

I
I
Compared I
output 0 Enable :

Compared output 0
Output Signal

External output
(in case of Enabled)

R

6) Mode 5
(Section comparison: Min. set value of Compared Output 0 < Count value < Max. set value of Compared Output 0)
If present count value is greater than or equal to the minimum set value of compared output 0 and less than or
equal to the maximum set value of compared output 0, output is sent out, and if count value increases/decreases to
exceed compared value’s range, output is not sent out.

Count 123456>< 123457 >< 123458 >< 123459 >< 123460 >< 123461 X 123462
| |
l

Compared Min. Value ¥ 123457
|

Compared Max. Value : 123461

|

|

|

Comparator Enable

— N

L

| |
Compared ouput | |
| |
| |
| |
External output
- I
(in case of Enabled) | ! |
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7) Mode 6 (Count value < Min. set value of Compared Output 0 or Count value = Max. set value of Compared Output 0)
If present count value is less than or equal to the minimum set value of compared 0 and greater than or equal to the
maximum set value of compared 0, output is sent out, and if count value increases/decreases to exceed compared
value’s range, output is not sent out.

Count 123456>< 123457 >< 123458 X 123459 X 123460 >< 123461 >< 123462
| |

Compared Min. Value 123458

Compared Max. Value

Comparator Enable

Compared output
result

External output

L
|
|
| I I
1
|
(in case of Enabled) |

-

Ultimate performance XGB main unit checks present count value every 2504s and executes compared output
function. Therefore, it can takes maximum 2504s delay to detect compared condition.

(4) Carry signal
(a) Carry signal occurs
1) When count range maximum value of 2,147,483,647 is reached during Linear Count.
2) When user-defined maximum value of Ring Count changed to the minimum value during Ring Count.
(b) Count when Carry Signal occurs
1) Count stops if Carry occurs during Linear Count.
2) Count does not stop even if Carry occurs during Ring Count.
(c) Carry reset
1) The Carry generated can be cancelled by turning off the associated device area in the program.

Device area per channel (bit)
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7
Carry signal %KX4176 | %KX4336 | %KX4496 | %KX4656 | %KX34896 | %KX35056 | %KX35216 | %KX35376

Classification

(5) Borrow signal
(a) Borrow signal occurs
1) When count range minimum value of -2,147,483,648 is reached during Linear Count.
2) When user-defined minimum value of Ring Count changed to the maximum value during Ring Count.
(b) Count when Borrow signal occurs
1) Count stops if Borrow occurs during Linear Count.
2) Count does not stop even if Borrow occurs during Ring Count.
(c) Borrow reset
1) The Borrow generated can be cancelled by turning off the associated device area in the program.

Device area per channel (bit)
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7
Borrow signal %KX4177 %KX4337 %KX4497 %KX4657 | %KX34897 | %KX35057 | %KX35217 | %KX35377

Classification
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(6) Revolution/Unit time
While the Flag about the number of revolution per unit time is On, it counts the number of input pulses for the
specified unit time so that the number of revolution per unit time is calculated.

(a) Setting
1) Set the unit time and the number of pulse per 1 revolution.

Special Module Parameter | 2 -53-11
High Speed Counter Module
Parameter CHO CH1 CH2 CH3
Counter mode Linear Linear Linear Lirear
Pulze input mode 1-Phs 1-In =1 1-Phs 1-In =1 1-Phs 14n =1 1Phs 14n =1
Internal preset i} i} i} i}
External preset i} i} i} i}
Ring Counter Min. ' alus i} i} i} i}
Ring Counter Max. Walue i} i} i} i}
CompD output mode (M agnibude])< [k agnibude])< (M agnitude]< [t agnitude])<
Compl output mode (M agnibude])< (M agnibude])< (M agnitude]< (M agnitude])<
Comparator DutputD MinValue i} i} i} i}
Comparator Qutput0 b ax WV alue i] i] i] i]
Cormparator Dutput] Min W alue i} i} i} i}
Cormparatar Dutput] Mawx Value i} i} i} i}
CoarmpD autput point Mo uze Mo uze Mo uze Mo uze
Comp1 output point Mo uze Mo uze Mo uze Mo uze
nit time [mg] 1000 1 1 1
Pulse/Rev value 500 1 1 1
Freq. Measure THz THz THz THz
4 3
1~60000 [ oK | [ cancel
Setting value is saved at the following special K area and user can designate directly.
Device per each channel (Word) .
G Ch.0 Ch.1 Ch2 Ch3 Ch4 Ch5 Ch6 Chy | Setingrange
Unit time %KW322 | %KW352 | %KW382 | %KWA12 | %KW2242 | %KW272 | %KW2302 | %KW2332 | 1~60000ms
5;5:’ RV | askw323 | kw353 | 9kwi3s3 | kw3 | kw2243 | 9skw2273 | 96kwi2303 | %Kk w2333 | 1~60000
2) In case of using Rev/unit time function, enable the following special K area
Device per each channel (Word) :
Class Cho0 ChA Ch.2 Ch.3 Ch.4 Ch5 Ch6 Chy | Operation
E:r‘:]/ﬂ] dt'me 9%KX4165 | %KX4325 | %KX4485 | %KX4645 | %KX34885 | %KX35045 | %KX35205 | %KX35365 ? gf:g'ee
3) Rev/unit time value is saved at the following special K area.
Device per each channel (Word)
8 Ch.0 Chi | Ch2 | Ch3 | Ch4 | Chs | Ché | on7 e
Rev/unit time %KD132 %KD137 | %KD142 | %KD147 | %KD1092 | %KD1097 | %KD1102 | %KD 1107 -
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(b) Count function of Revolution/Unit time is used to count the number of pulses for a specified time while auxiliary
mode enable signal is On so that the number of revolution per unit time is calculated as follow.

unittime(ms )x 1
pIsJ 1000

Input pluse -
number of pulses per a revolutlonipls

=Revolution/Unittime
sec )

(c) Number of Revolution per 1 second is indicated after number of pulse per 1 revolution is set and time is set to 1
second (1000ms). In order to indicate by Revolutions per minute (RPM), set the Unit time to 1
minute(60,000ms).

(d) In case of that number of pulse per 1 revolution set to “10’, the example of calculating Revolution/Unit time is as
shown below.

Current count

700
600

400
350
300

190
100

0

Revolution
per unit time

30
25
21

10
5! ! '
0 | >| | T
|éSetting time=>k<Setting time=>}<=Setting time: : Setting time:
|
Revolution per
unit time function J

enabled

(7) Latch counter function
Latch counter function latches the current counter value when the power is turned off in case of that latch counter
enable signal is On.
* Setting: If present counter value is to latch, set Count Latch Enable flag to On.

Device area per channel
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7

Count latch| %KX41 | %KX43 | %KX44 | %KX46 | %KX34 | %KX35 | %KX35 | %KX35 |O0: disable
command 66 26 86 46 886 046 206 366 1: enable

Class Operation

= Count latch function is operated when Count latch signal is On. Namely, counter value is not cleared when power
supply Off =>0n and mode change, it is counted from previous value.
= In latch counter function, intermal or external preset function has to use for clearing present value.
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(8) Preset function
It changes the current value into preset value.
There are two types of preset function, internal preset and external preset. External preset is fixed as input contact
point of main unit(POO08~POO0F).

Special Module Parameter (-2 [ |
High Speed Counter Module
Parameter CHO CH1 CH2 CH2
Counter mode Linear Linear Linear Linear
Pulze input mode 1-Phz 1-n #1 1-Phs 1-In 1 1Phs 10«1 1Phs 10«1
Intemnal preset 100 0 a a
External preset 200 0 1] 1]
Ring Counter in. Yalue 0 0 a a
Ring Counter Max. Yalue 0 0 1] 1]
Comp0 output mode [Magnitude]< [t agnitude)< (M agnitude)s [t agnitude)<
Compl output mode [Magnitude]< [Magnitude]< [Magnitude)< [ agnitude)<
Comparator Jutputd Min.\alue 0 0 1] 1]
Comparator DutputD Max VWalue 0 0 a a
Comparator Jutput] Min.\alue 0 0 1] 1]
Comparator Dutput] bax Y alue 0 0 a a
Cormpl output point Mo use Mo use Mo use Mo use
Comp1 output point Mo uze Mo uze Mo uze Mo uze
Unit time: [rnz] 1 1 1 1
Pulze/Rey value 1 1 1 1
Freq. Measure 1Hz 1Hz 1Hz 1Hz
] 3
2147483648 ~2147433647 oK | [ cancsl

* Preset setting value is saved at the following special K area.

Area per each channel (Double word)
Cho Ch.1 Ch2 Ch3 Ch4 Ch5 Choé Ch7

Ref

Type

Internal preset
%KD152 | %KD167 | %KD182 | %KD197 | %KD1112]| %KD 1127 | %KD1142 [ %KD1157 -

value

External preset
%KD153 | %KD168 | %KD183 | %KD198 [ %KD1113 | %KD1128| %KD1143 | %KD1158 -

value

* Preset command is specified through the following special K area, external preset is used by executing the
designated input contact point after allowance bit is on.

Tyne Area per each channel (Bit) Ref
yp ChO Ch1 Ch2 Ch3 Ch4 Ch5 Ché Ch7 :

Internal preset

command %KXA161 | oKX4321 | %6KX4481 | %KX4641 | %6KX34881 | %KX35041 [ %KX35201 [ %KX35361 -

Extenal preset
allowance

Eo’drﬁm::]dpresm %X008 | %X009 | %X00.10|%X00.11| %x00.12 | %0013 | %X0014 | %X0015 | -

%KX4162 | %KX4322 | %6KX4482 | %KX4642 | %KX34882 | %KX35042 | %KX35202 | %KX35362 | -

* External preset is executed in case of that rising edge of external preset input contact is occurred when external
preset allowance is enabled.
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(9) Frequency measurement function
The function measures and displays the frequency for every measurement cycle when frequency measurement
enable flag is On.
(a) Setting
1) Set up Frequency Measure mode.

Special Module Parameter | 2 i&Jj
High Speed Counter Module
Pararneter CHO CH1 CHZ2 CH3
Counter mode Linear Lirnear Linear Linear
Pulze input mode 1-Phs 1-n «1 1-Pha 1-lIn «1 1-Phz 1-In 1 1-Phz 1-In «1
Internal preset i} 0 0 i}
External preset i} 0 0 i}
Ring Counter Min. W alue i} 0 0 i}
Ring Counter Max. Yalue i} 0 0 i}
Compl output mode (M agnitude]< [Magnitude]« (M agnitude]< [Magnitude]<
Compl output mode [Magnitude)< [Magnitude]< [k agritude]< [Magnitude)<
Comparatar Qutput] Minalue i} 0 0 i}
Comparator JutputD Max Y alue i} 0 0 i}
Comparator Qutput! Minalue i} 0 0 i}
Comparator Qutput! Mas W alue i} 0 0 i}
CompD output point Mo use Mo usze Mo usze Mo use
Compl output point Mo usge Mo uze Mo uze Mo use
nit tire [ros] 1 1 1 1
Pulse/Rev value 1 1 1 1
Freq. Measure 1Hz 1Hz 1Hz 1Hz
] 3
10Hz
:II ggDHﬁz OK ] | Cancel
Setting value is saved at the following special K area and user can designate directly.
Device per each channel (Word) .
Class Operation
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7
Frequency 9%0KW32 | %6KW35 [ %6KW38 | %KWAT [ %6KW22 | %KW22 | %KW23 | %KW23 |1, 10, 100,
Measuring Period 4 4 4 4 44 74 04 34 [1000 Hz

2) Set Frequency measurement enable flag to ‘Enable’ when using frequency measurement function.

Class Device per each channel (Word) Operation
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7 P
Frequency %KX416 96KX3488 | 9%KX3504 | %KX3520 | %KX3536 | 0: disable
measurement enable %KX4328 | %KX4488 | %KX4648 .
8 8 8 8 8 1: enable
command
3) Frequency measurement value is saved at the following special K area.
Class Device per each channel (Word) Ref
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7 )
Frequency o
%KD134 | %KD139 | %KD144 | %KD149 | %KD1094 | %KD 1099 [ %KD1104 | %KD 1109 -
measurement value




Chapter 4 Built-in High-speed Counter Function

on the applicable mode.

Frequency unit setting Unit[Hz] Updated cycle[ms]
0 1 1000
1 10 100
2 100 10
3 1000 1

show below.

Current count

4) Frequency input mode can be specified as below, whose update cycle and resolution will be decided based

5) In case of setting up the frequency unit to 1Hz, the operation of frequency measurement function is as

700
600

Input freq

300
250
210

100

_—— =

Frequency

(10) Count pause

Revision __!
Cycle |

|

. . |
Revision

|

|

.. T
Revision |
1 Cycle

Cycle

Count operation is not executed even if pulses are input when count pause flag is On.

Set the count pause signal to On when using count pause function.

Class Device area per channel Operation
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7
0: disable
Count pause [ %KX4170 | %KX4330 | %KX4490 | %KX4650 | %KX34890 | %KX35050 | %KX35210 | %KX35370 1 enable

Current Count

300

100
0

-200

Count pause
enable
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4.2 Installation and Wiring

4.2.1 Precaution for Wiring

Pay attention to the counteractions against wiring noise especially for high-speed counter input.
(1) Make sure of using separate cables for the power line and external I/O signal line of high-speed counter module so

that it is not affected from surge or induced noise from power line.
(2) The wire has to be selected by considering the permitted current and the ambient temperature.

(3) If the wire is so near with high temperature machines and materials, or is contacted with oil for a long time, it can be

short circuit or malfunction.

(4) Check the polarity before applying external I/O signal to terminal.

(5) In case of that the high voltage line and the power line are wired at the same time, the induced interruption is
caused. So it can be a reason for abnormal operation or malfunction.

(6) When using pipe for wiring, grounding for pipe is necessary.

(7) Use shielded twisted pair cable for wiring pulse input to high-speed counter If it is speculated that there is a noise
source for wiring between high-speed counter and connected devices.

(8) Connect only A-phase in case of 1-phase input.

(9) Wire with due regard to maximum output length of pulse generator and wiring should be as short as possible.

(10) Make sure of grounding with class 3 grounding which is dedicated to the PLC.

4.2.2 Example of Wiring

(1) When pulse generator(encoder) is voltage output.

Ultimate performance XGB PLC

Shielded twisted pair cable

Contact

["cowm

(2) When pulse generator is open-collector output type.

Ultimate performance XGB PLC

Shielded twisted pair cable
!

Contact

o

Pulse generator

Pulse generator

24V
5

4-21



Chapter 4 Built-in High-speed Counter Function

4.3 Internal Memory

4-22

4.3.1 Special Area for High-speed Counter

Parameter and operation command area of built-in high-speed counter use special K devices.
If values set in parameter are changed, it works with the changed values.

)

Parameter setting area

Description Device area per channel
Parameter vl et Cho Ch1 Ch2 Ch3 Remark
alue ettin
2 Ch4 | ch5 | che | ch7
h0000 Linear count %KW300 | %KW330 | %KW360 | %KW390
Counter mode - Word
h0001 Ring count %KW2220 | %KW2250 | %KW2280 | %KW2310
) hO000 | 1phase 1input 1 multiplication
Pulse input , — %KW30T | %KW331 | %KW361 | %KwW391 Word
mode h0001 1 phase 2 input 1 multiplication
setting hoo02 | CW/CCW %KW2221 | %KW2251 | %KW2281 | %KW2311 Word
h0003 | 2 phase 4 multiplication 0 ° ° °
h0000 | (Magnitude) <
C hoooT (Magnitude) = %KW302 | %KW332 | %KW362 | %KW392
Ou‘:;j‘t’b h0002 | (Magnitude) = ° ° ° °
mode h0003 | (Magnitude) = Word
setting h0004 | (Magnitude) >
h0005 | (Range) Include BKW2222 | %KW2252 | %KW2282 | %KW2312
hO006 | (Range) Exclude
h0000 | (Magnitude) <
C hooot (Magnitude) = %KW303 | %KW333 | %KW363 | %KwW393
OU?;EH h0002 | (Magnitude) = ° ° ° °
mode h0003 | (Magnitude) = Word
sefting h0004 | (Magnitude) >
h0005 | (Range) Include %KW2223 | %KW2253 | %KW2283 | %KW2313
hO006 | (Range)Exclude
Internal %KD152 | %KD167 | %KD182 | %KD197
preset value | -2,147,483,648 ~ 2,147,483,647 DWord
setting %KD1112 | %KD1127 | %KD1142 | %KD1157
External %KD153 | %KD168 | %KD183 | %KD198
preset value | -2,147,483,648 ~2,147,483,647 DWord
setting %KD1113 | %KD1128 | %KD1143 | %KD1158
Ring counter %KD154 %KD169 %KD184 | %KD199
min. value -2,147,483,648 ~ 2,147,483,645 . . . . DWord
setting %KD1114 | %KD1129 | %KD1144 | %KD1159
Ring counter %KD155 | %KD170 | %KD185 | %KD200
max. value -2,147,483,646 ~ 2,147,483,647 DWord
X %KD1115 | %KD1130 | %KD1145 | %KD1160
setting
Comp. output %KD156 | %KDI71 | %KD186 | %KD201
min. value -2,147,483,648 ~ 2,147,483,647 DWord
setting %KD1116 | %KD1131 | %KD1146 | %KD1161
Comp. output %KD157 | %KDI72 | %KD187 | %KD202
max. value -2,147,483,648 ~ 2,147,483,647 DWord
setting %KD1117 | %KD1132 | %KD1147 | %KD1162
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Description Device area per channel
Parameter Val : Cho Ch1 Ch2 Ch3 Remark
aue Seting Ch4 | chs5 | che | ch7
HFFFF No use
h0000 P0020
h0001 P0021
h0002 P0022
h0003 P0023 %KW320 | %KW350 | %KW380 | %KW410
h0004 P0024
h0005 P0025
Comp. output 0 h0006 P0026
point h0007 P0027 Word
designation h0008 P0028
h0009 P0029
hOOOA PO02A
h000B P002B
%KW2240 | %KW2270 | %KW2300 | %KW2330
h000C P002C
h000OD P002D
hOOOE PO02E
hOOOF PO02F
HFFFF No use
h0000 P0020
h0001 P0021
h0002 P0022
h0003 P0023 %KW321 | %KW351 | %KW381 | %KW411
h0004 P0024
h0005 P0025
Comp. output 1 h0006 P0026
point h0007 P0027 Word
designation h0008 P0028
h0009 P0029
hOOOA PO02A
h000B P002B %KW224 | %KW227 | %KW230 | %KW233
h000C P002C 1 1 1 1
h0OOD P002D
hOOOE PO02E
hOOOF PO02F
o %KW322 | %KW352 | %KW382 | %KWA412
Unit time [ms] 1~60,000 ms Word
%KW2242 | %KW2272 | %KW2302 | %KW2332
%KW323 | %KW353 | %KW383 | %KWA413
Pulse/Rev.value 1~60,000 Word
%KW2243 | %KW2273 | %KW2303 | %KW2333
Frequency h0000 1Hz %KW324 | %KW354 | %KW384 | %KW414 Word
Measurement hooot 10Hz
. h0002 100Hz
cycle setting %KW2244 | %KW2274 | %KW2304 | %KW2334 |  Word
h0003 1000Hz

(b) Operation command
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4-24

Device area per channel (Bit)

Parameter

ChoO Ch1 Ch2 Ch3 Ch4 Chb Ch6 Ch7
. %KX3488 | %KX3504 | %KX3520 | %KX3536

Counter enabling %KX4160 | %KX4320 | %KX4480 | %KX4640 0 0 0 0
. . %KX3488 | %KX3504 | %KX3520 | %KX3536

Internal preset designation of counter | %KX4161 | %KX4321 | %Kx4481 | %Kx4641 ] ] ] ]
. %KX3488 | %KX3504 | %KX3520 | %KX3536

External preset enabling of counter %KXA162 | %KXA322 | %KX4482 | %KX4642 5 5 ) 5
. . %KX3488 | %KX3504 | %KX3520 | %KX3536

Designation of decremental counter %KX4163 | %KX4323 | %KX4483 | %KX4643 3 3 3 ;
. %KX3488 | %KX3504 | %KX3520 | %KX3536

Comp. output 0 enabling %KX4164 | %KX4324 | %KX4484 | %KX4644 A . A .
. %KX3488 | %KX3504 | %KX3520 | %KX3536

Comp. output 1 enabling WKX4167 | %KX4327 | %KX4487 | %KX4647 ; . ; S
. . . . %KX3488 | %KX3504 | %KX3520 | %KX3536

Enabling of revolution time per unit time | %KX4165 | %KX4325 | %Kx4485 | %Kx4645 . : : c
. . %KX3488 | %KX3504 | %KX3520 | %KX3536

Designation of latch counter %KXA166 | %KX4326 | %KX4486 | %KX4646 6 6 6 .
. %KX3488 | %KX3504 | %KX3520 | %KX3536

Frequency measurement enabling %KX4168 | %KX4328 | %KX4488 | %KX4648 8 8 8 8
. . %KX3489 | %KX3505 | %KX3521 | %KX3537

Carry signal (Bit) %KX4176 | %KX4336 | %KX4496 | %KX4656 6 6 ) )
) %KX3489 | %KX3505 | %KX3521 | %KX3537

Borrow signal %KXATT | %KX4337 | %KX4497 | %KX4657 . . . .
. %KX3489 | %KX3505 | %KX3521 | %KX3537

Comp. output 0 signal %KX4178 | %KX4338 | %KX4498 | %KX4658 8 g g 8
. %KX3489 | %KX3505 | %KX3521 | %KX3537

Comp. output 1 signal %KX4179 | %KX4339 [ %KX4499 [ %KX4659 5 o 9 9
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(c) Monitor Area

Device area per channel (DWord)
FEETIEET cho | ch1 [ ch2 [ ch3 | cha | Ch5 | Che | ch7
Current counter value %KD131 | %KD136 | %KD141 | %KD146 | %KD1091 | %KD1096 | %KD1101 | %KD1106
Revolution per unit time %KD132 | %KD137 | %KD142 | %KD147 | %KD1092 | %KD1097 | %KD1102 | %KD1107
Frequency measurement value %KD134 | %KD139 | %KD144 | %KD149 | %KD1094 | %KD1099 | %KD1104 | %KD1109