The right choice for the ultimate yield!

LS ELECTRIC strives to maximize your profits in gratitude for choosing us as your partner.

Programmable Logic Control

XGB Main unit(XBC-U Type)

XGT Series User Manual

XBC-DN32U(/DC)
XBC-DN32UP(/DC)
XBC-DN32UA (/DC)
XBC-DP32U(/DC)
XBC-DP32UP(/OC)
XBC-DP32UA(/DC)
XBC-DR28U(/DC)
XBC-DR28UP(/DC)
XBC-DR28UA(/DC)

A Safety Instructions

« Read this manual carefully before installing,
wiring, operating, servicing or inspecting
this equipment,

=7
« Keep this manual within easy reach for LSE’_ECTR’C

quick reference,




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;

. Indicates a potentially hazardous situation which,
&Wamlng if not avoided, could result in death or serious injury

Indicates a potentially hazardous situation which,if
. not avoided, may result in minor or moderate injury.
/\ Caution

It may also be used to alert against unsafe practices

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

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

Safety Instructions when designing

/\Warning

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

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

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

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

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

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




Safety Instruction

Safety Instructions when designing
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/\ Caution

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

Safety Instructions when designing
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/\ 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 I/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
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/N\Warning

» Prior to wiring, be sure that power of PLC and external power is
turned off. If not, electric shock or damage on the product may be
caused.

» Before PLC system is powered on, be sure that all the covers of
the terminal are securely closed. If not, electric shock may be caused

/\ Caution

» Let the wiring installed correctly after checking the voltage rated

of each product and the arrangement of terminals. If not, fire,
electric shock or abnormal operation may be caused.

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

» Surely use the ground wire of Class 3 for FG terminals, which is
exclusively used for PLC. If the terminals not grounded correctly,
abnormal operation may be caused.

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




Safety Instruction

Safety Instructions for test-operation or repair

‘a

/\Warning

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

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

» Don’t let the battery recharged, disassembled, heated, short or
soldered. Heat, explosion or ignition may cause injuries or fire.

/\ Caution

» Don’t remove PCB from the module case nor remodel the module.
Fire, electric shock or abnormal operation may occur.

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

» Keep any wireless installations or cell phone at least 30cm away
from PLC. If not, abnormal operation may be caused.

Safety Instructions for waste disposal
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/\ Caution
» Product or battery waste shall be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
\
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About User’s Manual

About User’s Manual

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

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

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

use and importantly, let the end user and maintenance administrator to be provided with the

User’s Manual.

The Use’s Manual describes the product. If necessary, you may refer to the following description

and order accordingly. In addition, you may connect our website(http://www.ls-electric.com/) and

download the information as a PDF file.

Relevant User’s Manual

No. of User
Title Description
Manual
It describes how to use XG5000 software especially
XG5000 User’s about online functions such as programming, 10310000512
Manual printing, monitoring and debugging by using XGT
series products.
XGK/XGB Series It describes how to use the instructions for
Instruction & programming using XGK/XGB series. 10310000510
Programming
It describes how to use XGB main unit, system
XBC configuration, mechanism ,program
Ultimate Performance function ,input/output function, Built-in ngh-spegd 10310001374
XGB Unit Counter, Datalog, PID Control, Built-in
Communication function, Built-in Position, Built-in
Analog input/output..
It describes how to use the specification of analog
XGB Analog input/analog output/temperature input module, 10310000920
User’s Manual system configuration and built-in PID control for
XGB main unit.
XGB,Posmon It descrlpes h_ow to use built-in Position function for 10310000927
User’s Manual XGB main unit.
It describes how to use built-in communication
XGB’Cnet VF function for XGB main unit and external Cnet I/F 10310000816
User’s Manual
module.
XGB Fast Ethernet IF | 1 1o¢ cribes how to use XGB FEnet I/F module. 10310000873
User’s Manual
CANopen .
Commnunication It descrltl)esl how to wuse XGB CANopen 0310001245
Commnunication Module
Module
EtherNet/IP .
Commnunication It descr]be§ how to use XGB EtherNet/IP 10310001159
Module Communication module



http://www.ls-electric.com/

About User’s Manual

XGB Profibus-DP I/F

It describes how to use XGB Profibus-DP I/F

(Master) User's (Master) Commnunication Module 10310001310
Manaual

XGB  Profibus-DP I/F | |t describes how to use XGB Profibus-DP I/F

(Slave) User’s o 10310001410
Manaual (Slave) Commnunication Module

XGB  DeviceNet I/F | |t describes how to use XGB DeviceNet I/F

(Slave) User’s o 10310001414
Manaual (Slave) Commnunication Module

XGB  High  speed | |t describes how to use High speed counter(XBF-

counter module User’s 10310001240

Manual

HOO2A, XBF-HD02A)
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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 XGB
Chapter 2 System Configurations
series.
e Chapter 3 Specifications Describes general specifications of units used in the XGB series.
2
a Chapter 4 CPU Specifications Describes performances, specifications and operations.
Describes the check items and method for long-term normal
Chapter 5 Maintenance
operation of the PLC system.
Chapter 6 Troubleshooting Describes various operation errors and corrective actions.
Chapter 7 EMC Specifications Describes system configuration following EMC specification.
Program Configuration and Operation
Chapter 1
Method Describes performances, specifications and operations.
Chapter 2 CPU Specifications
3
=
N Chapter 3 Input/Output Specifications Describes operation of basic and input/output.
Chapter 4 Built-in High-speed Counter Function Describes built-in high-speed counter functions.
Chapter 5 Datalog Function Describes Datalog Function
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Chapter 6 Built-in PID Function Describes Built-in PID Function
Describes the specification, method to use each positioning
Chapter 1 Overview function, programming and the wiring with external equipment of
embedded positioning function.
Chapter 2 Specifications Describes general specifications of Positing function.
(@]
-% Describes the Operation order in case of positioning operation by
s Chapter 3 Operation Order and Installation
o
% embedded positioning.
Describes parameter and operation data to be set by software
Chapter 4 Positioning Parameter & Operation Data
package with embedded positioning.
Describes the internal memory used for positioning module if
Chapter 5 Internal Memory and 10 Signal
XGB Main unit
(@]
3
= Chapter 1 Embedded Analog Describes the Built-in Analog Function used in XGB PLC.
<
s Chapter 1 Built-in FEnet Communication Describes the Built-in FEnet Communication used in XGB PLC.
g
c
>
£
8 Chapter 2 Built-in Cnet Communication Describes the Built-in Cnet Communication used in XGB PLC.
To)
Appendix 1 Flag List Describes the types and contents of various flags.
._>§
‘é Appendix 2 Dimension Shows dimensions of the main units and expansion modules.
<
©
Appendix 3 Instruction List Describes the special relay and instruction list.
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1.2 Features
The high performance XGB basic unit has the following characteristics.
1.2.1 Advanced Performances

(1) Rapid Processing Speed
The processing speed has been improved up to more than 30% compared to the existing XGB PLC.

ltems XBC ‘SU’ Type XBC ‘H Type XBC ‘U Type Remarks
Sequence Based on
94 ns 84 ns 60 ns
command MLOAD command
Data command 2.1ps 1.54 us 1.58 s Based on MOV command
4.99 us 4.85 s 3.8 us RADD command
Real 45 s 4.64 pis 38ps RMUL command
85us 8.18 us 59us LADD command
Long Real
8.0 us 9.62 us 6.0 us 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
(XBC-DN32UP/ DP32UP/DR28UP)
- Embedded analog I/O 8 channels with 14bit resolution (XBC-DN32UA/ XBC-DP32UA //[DR28UA)

1.2.2 Flexibility of System Configuration

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
XBC-DN32U/DP32U/DR28U 150*90* 64 s . ¢
Basic unit XBC-DN32UP/DP32UP/IDR28UP | 185 * 90 * 64 ame size as 1o
DC power PLC
XBC-DN32UA/DP32UA/DR28UA 185*90* 64
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
input, temperature control.
- It provides various communication I/F modules such as Cnet, FEnet, RAPIEnet, CANOpen, Profibus-DP,
DeviceNet.
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1.2.3 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 16GB 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-DN32UP/ DP32UP/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 XBC-DN32UA/DN32UA/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
external wirings and operation data.
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1.3 Terminology
1.3.1 Powerful Embedded Functions

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

1-5

Terms Definition Remark
Example)
. . . ) Expansion module,
A standard element that has a specified function which configures the i
Module . o Specialmodule,
system. Devices such as I/O board, which inserted onto the mother board. o
Communication
module
. . . Example)
. A single module or group of modules that perform an independent operation . i
Unit Main unit, Expansion
as a part of PLC systems. ]
unit
A system which consists of the PLC and peripheral devices.
PLC System -
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)
W Software to execute description, edition of basic parameter, high 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.
i Supervisors the pre-set execution times of programs and warns if a program

Watchdog Timer -

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.
TR B
& .
. + Switch  Current - Z: Input
Sink Input A power !
source : i
- 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 ) A power i
source ’ .
L Current | impedance
———

Switch

Current flows from the load to the output terminal and the PLC output

turn on. —— ey
PLC :
7 o
Load
. Output | -— L—
Sink Output dunction | Current " -
i A power
J;_ source B
hd
|

———— e e e

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

Source Output

i A power
i Current source
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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
I Ui 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

1L
1L

11 L

(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 |:>

s|olE [S]]s]h S1s [k S1is |k S1s |k Slis (b Sls|hlE |3
TRO/T\TR XTR XTR I\TR ;TR XTRN;
ol IAo A LA o [T LE Aol [R{A [0t OAlfo]T[KI|A]|o]l]q
PlT Rilp T Rilp | Rilp | Rile T Rilp (T Rilp T R
V| oan| T Y T Y T Y T Y T Y T ol T

/N

Stoo 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)2t 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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(12) 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 multi 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 TX
——]

] ] ] ]
RX X RX X RX X RX X
Server 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

(@) O (@) O
BX X BX X BX X BX X
Server Server Server Server

[1-10
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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

A
C
K

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

[eXeplus)

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

N
RN

OOwW

Head Segment Tai

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 TxX/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

1-13

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

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

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

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

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

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 callision tries to send again in a specific
time.

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

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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E-mail Address

The address of the user with login account for the specific machine connected via the Internet. 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.

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.

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.

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.

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

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

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

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

IP (Internet Protocol)
Protocol of network layers for the Internet

[1-14
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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

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

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

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

Node
Each computer connected with the network is called Node

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

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

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.

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
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example, which bit/byte should go out through the line) or high level of message exchange regulations as files are
transferred through the Internet.

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.

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

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

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.

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

[1-16
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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

0N ] )

l Dual Token passing

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)

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.

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 XGB ‘U’ Type basic unit and expansion - special communication I/F modules. This

chapter describes how to configure the system through the XGB ‘U’ Type basic unit

2.1 Table of Products Configuration

The available configurations of for the XGB ‘U’ Type PLC system are as below table.

Types Model Description Remark
XBC-DN32U AC100-240V power supply, DC24V input 16 point, Transistor output 16 point(sink)
XBC-DP32U AC100-240V power supply, DC24V input 16 point, Transistor output 16 point(source)
XBC-DR28U AC100-240V power supply, DC24V input 16 point, Relay output 12 point
XBC-DN32U/DC | DC24V power supply, DC24V input 16 point, Transistor output 16 point(sink) Basic type
XBC-DP32U/DC | DC24V power supply, DC24V input 16 point, Transistor output 16 point(source)
XBC-DR28U/DC | DC24V power supply, DC24V input 16 paint, Relay output 12 point
XBC-DN32UP AC:L.(.)O_-2_4OV pqwer supply, DC24V input 16 point, Transistor output 16 point(sink)
Positioining 4axis
XBC-DP32UP AC:L.(.)0_-2_4OV pqwer supply, DC24V input 16 point, Transistor output 16 point(source)
Positioining 4axis
XBC-DR28UP AC:L.(.)O_-2_4OV pqwer supply, DC24V input 16 point, Relay output 12 point o
Positioining 4axis Positioning
5 XBC-DN32UP/DC DC24V power sypply, DC24V input 16 point, Transistor output 16 point(sink) type
s Positioining 4axis
-] - - - -
= XBC-DP32UP/DC DC24V power sypply, DC24V input 16 point, Transistor output 16 point(source)
s Positioining 4axis
XBC-DR28UP/DC DC24V power s.upply, DC24V input 16 point, Relay output 12 point
Positioining 4axis
XBC-DN32UA AC100-240V power supply, DC24V input 16 point, Transistor output 16 point(sink)
Analog 8 Channel
XBC-DP32UA AC100-240V power supply, DC24V input 16 point, Transistor output 16 point(source)
Analog 8 Channel
XBC-DR2SUA AC100-240V power supply, DC24V input 12 point, Relay output 12 point
Analog 8 Channel Analog
XBC-DN32UADC DC24V power supply, DC24V input 16 point, Transistor output 16 point(sink) type
Analog 8 Channel
XBC-DP32UADC DC24V power supply, DC24V input 16 point, Transistor output 16 point(source)
Analog 8 Channel
XBC-DR2SUADC DC24V power supply, DC24V input 12 point, Relay output 12 point
Analog 8 Channel
XBE-DCO8A DC24V Input 8 point
XBE-DC16A/B DC24V Input 16 point
Input
XBE-DC32A DC24V Input 32 point P
% XBE-ACO08A AC 110V Input 8 point
5 XBE-RY08A Relay output 8 point
[%]
§ XBE-RY08B Relay output 8 point(isolated ouput)
& XBE-RY16A | Relay output 16 point utout
utpu
XBE-TNO8SA Transistor output 8 point (sink type) P
XBE-TN16A Transistor output 16 point (sink type)
XBE-TN32A Transistor output 32 point (sink type)
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Types Model Description Remark
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 InfOutput
XBE-DN32A DC24V Input 16 point, Transistor output 16 point (sink type)
XBF-ADO4A Current/\oltage input 4 channel, 1/4000 resolution
XBF-AD04C Current/\oltage input 4 channell, 1/16000 resolution
2 XBF-ADO8SA Current/\oltage input 8 channel, 1/4000 resolution
-§ XBF-DCO4A Current output 4 channell, 1/4000 resolution Analog
% XBF-DC04C Current output 4 channel, High resolutionl, 1/16000 resolution In/Out
& XBF-DVO4A Voltage output 4 channell, 1/4000 resolution
XBF-DV04C Voltage output 4 channel, 1/16000 resolution
XBF-AHO4A Current/\oltage input 2 channel, Current/\Voltage output 2 channel, 1/4000 resolution
XBF-RDO4A RTD (Resistance Temperature Detector) input 4 channel, Pt100, Jpt100
XBF-RDO1A RTD (Resistance Temperature Detector) input 1 channel, Pt100, Jpt100 Temperature
XBF-TC04S TC (Thermocouple) input 4 channel
% XBF-PDO2A Position 2Axis, Line Drive type, Max 2Mpps Positioning
g XBF-HDO2A High Speed Counter 2 channel, Line Drive Type 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
XBF-LD02S Loadcell input, insulation type
XBL-C21A Cnet (RS-232C/Modem) I/F -
XBL-C41A Cnet (RS-422/485) IIF -
XBL-EMTA Enet IIF -
c XBL-EIMT/FH RAPIEnet I/F 2 UTP cable -
% © XBL-EIPT EtherNet I/P Module -
§ 'é XBL-CMEA | CANopen Masterl/F -
g 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 --

() LS ELECTRIC CO., LTD. has consistently developed and launched new products. For new products that are not
included to this manual, please contact a nearby exclusive agency.

(2) Use USB cable within 3m length and use shield cable like USB-301A.

(3) Because some PCs are weak to noise, we recommend using a USB hub.
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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. ’7 Standard (S_)
Standard with usb loader (S)
High-end type (H
X c - N1 32 up Ulgmate Ptzelffor(mzance type (U)
Ultimate Analog type (UA)
Ultimate Positioning type (UP)
XGB PLC
MK language supported (B) No. of VO point
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
XBC-DN32U 16 point None 16 point
XBC-DP32U 16 point None 16 point
XBC-DR28U 16 point 12 point None
XBC-DN32UP 16 point None 16 point
XBC-DP32UP 16 point None 16 point AC100V-240V
XBC-DR28UP 16 point 12 point None
XBC-DN32UA 16 point None 16 point
XBC-DP32UA 16 point None 16 point
Compact type XBC-DR28UA 16 point 12 point None
basic unit XBC-DN32U(/DC) | 16 point None 16 point
XBC-DP32U(/DC) 16 point None 16 point
XBC-DR28U(/DC) 16 point 12 point None
XBC-DN32UP(/DC) | 16 point None 16 point
XBC-DP32UP(/DC) | 16 point None 16 point DC24V
XBC-DR28UP(/DC) | 16 point 12 point None
XBC-DN32UA(/DC) | 16 point None 16 point
XBC-DP32UA(/DC) | 16 point None 16 point
XBC-DR28UA(/DC) | 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.

X1 Bl E - DC XX
XGB series No. of I/O point
Relay output(RY)
/O expansion module(E) _ Transistor output (TN'TP)
Expansion special module(F) D!g!taj nput (DF:) '
Expansion communication D!gftal fnput+ sink type tran3|sth 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-AC08A 8 point (AC) None None
XBE-RY08A/B None 8 point None
Relay Output
XBE-RY16A None 16 point None
8 point
XBE-TNOSA 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
16 point In/Output
XBE-DN32A 16 point None )
(sink type)
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2.2.3 Classification and type of special module

Special module is classified as follows.

X|| B F - AD XX A
\— Non-insulation type (A)
XGB series S Insulation type (S)
RTD input (RT)
TC input(TT)
No. of IO 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-DC0O4A/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 K,J TR None -
TC input XBF-TCO4RT 4 PT100/JPT100 4 Transister
XBF-TCOATT 4 K,J, TR 4 Transister
XBF-PD02A - Line Driver 2 Voltage
Positioning
XBF-PNO8B - Line Driver 8 EtherCAT
XBF-HDO2A 2 Line Driver - Voltage
High Speed Counter
XBF-HOO02A 2 Open Collector - Voltage
Loadcell XBF-LD02S 2 Voltage - -
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2.2.4 Classification and type of communication module

Name of communication module is classified as follows.

X Bl L - C21A
, l 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
XBL- Comm. Module between PLCs, electric media,
RAPIEnet Comm. Module . .
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

2-6
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2.3 XGB ‘U’ Type's System Configuration

2.3.1 How to configure the System

You can configure thesystem by using the XGB ‘U’ Type PLC as below.
You can connect to the expansion modules up to 10EA.

e [l

AL AR
Tl

]
—
=
-
.
~n
-
=

.
e

i
| AAN
-1

J I\ J\. J

~ .
Basic unit

Y Y Y
I/O module Special module Communication

ltems

Description

Number of I/O configuration points

* XBC-DN32U(/DC), XBC-DN32UP(/DC), XBC-DN32UA(/DC)
:32 points ~ 352 points

* XBC-DP32U(/DC), XBC-DP32UP(/DC), XBC-DP32UA(/DC)

:32 points ~ 352 points

* XBC-DR28U(/DC), XBC-DR28UP(/DC), XBC-DR28UA(/DC)

:32 points ~ 348 points

Digital I/O
eUpto10EA
module
Number of Special module eUpto 10 EA
accessp e Communication module |e Upto 2 EA
expansion High speed expansion . ) o
modules module e Up to 2 EA (Can be expanded for 2 slots just behind the basic unit)
Option module o Cannot be installed.
cp Basic type « XBC-DN32U(DC) e XBC-DP32U(/DC) « XBC-DR28U(/DC)
= & \positioning type « XBC-DN32UP(/DC)  « XBC-DP32UP(/DC) « XBC-DR28UP(/DC)
Analog type « XBC-DN32UA(/DC) & XBC-DP32UA(/DC) » XBC-DR28UA(/DC)
Digital 110 o XBE-DCO8/16/32A & XBE-TN08/16/32A o XBE-RY08/16A
Q module * XBE-DC16B o XBE-TP08/16/32A ¢ XBE-RY08B
=1 o XBE-ACO8A o XBE-DR16A o XBE-DN32A
E o XBF-ADO4A o XBF-DCO4A * XBF-HOO2A
%— X * XBF-ADO4C * XBF-DC0AC * XBF-HDO2A
Q % Special mod o XBF-ADOBA o XBF-DVO4A * XBF-TCO4RT
e g |Ppecaimode « XBF-AHO4A « XBF-DVOAC - XBF-TCOATT
g 3 o XBF-RDO4A o XBF-TC04S * XBF-LD02S
@ = o XBF-RDO1A o XBF-PDO2A
o XBL-C41A o XBL-C21A ¢ XBL-PSEA
Communication module |e XBL-EMTA o XBL-EIMT/FH o XBL-CMEA/CSEA
o XBL-PMEC o XBL-EIPT e XBL-DSEA
High speed I/IF module  |e XBF-PNO8B o XBF-PN0O4B
2'7 LS.—ELECTR-'IC
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2.3.2 Instructions for System Configuration

(1) High speed expansion module

XGB ‘U’ type PLC supports high-speed expansion I/F to speed up expansion module processing.

This section explains the precautions when configuring the system using the high-speed expansion module and

the general expansion module.

- There are two types of high-speed expansion modules using high-speed expansion I/F; XBF-PN04B and
XBF-PNOSB.

- XGB ‘U’ type can use both general and high-speed expansion modules.

- The high-speed expansion module can be installed only in the 2nd or 3rd slot.

- If the high-speed expansion module is installed in the 3rd slot, the high-speed expansion module must be
present in the 2nd slot as well.

- High-speed expansion module cannot be installed behind general expansion module. Therefore, the high-
speed expansion module and the general expansion module In case of mixed use, the general expansion
module must be installed behind the high-speed expansion module.

- Expansion communication module can be installed up to 2 units as before.

- The table below shows an example of system configuration when using a high-speed expansion module and
a general expansion module.

(& : General expansion module (Special, I/0)., © : General expansion module (Communication), 9 : High speed expansion modules)

Slot Number
Basic Unit Definitions of Operations Remarks
No.1 No.2 No.3 No.4 [No.6~11

Slots 2 and 3: high-speed expansion s

@ @ © OR & module, slots 3~8: general expansion ﬁqg%mg]suwﬁ'son
module
Slots 2 and 3: high-speed expansion I

K3 © OR & module, slots 3~8: general expansion ﬁqg%memsuwﬁfn
module
Not configurable e (Cannot use high-

& <@ O & <& |speed expansion module after general

XGB ‘U’ expansion module)
Type Not configurable (exceeds the allowable

@ <@ @ & <> [number of high-speed expansion
modules)
Not configurable (exceeds the allowable

© © © % % number of communication modules)
Consists of only general expansion 2 communication

% % © © % modules modules works
Consists of only general expansion 2 communication

© © % % % modules modules works

. Not configurable (exceeds the allowable
Existing XGB © © © % % number of communication modules)

Not configurable (high-speed expansion

& © © % % module is not supported)

2-8
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(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 (XBC-DN32U/ DP32U/DR28U) that cannot support the

embedded special functions, the empty slot is allocated for No.1.

Occupation of No. No.2 Slot

2-9 I LSTELECTRIC
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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 transmit'receive 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

XBC-DN32U

RS-232C / RS-485

(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

RGE00

g JSE

EBC-DR3Z

AS-1ES T

LSE.ccrric | 2-10
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(3) Configuring 1:N communication system with the maximum 32 stations by using the basic unit's embedded
RS-485port

s KBC-ON3EU KBC-ONGE

II SMART 140

-

HEM-DNARS

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.

2-11 I LSE.ccrric
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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) Ethernet system’s block diagram

s ummn [ rRouter or G atew ay

Hub \

I
@

- Hub

Router or G atew ay ﬁg 0 moomm)

Huyb Hub
0 Wi

100Base-TX

For more details on how to the above LS ELECTRIC's network system configuration and Enet system configuration,
refer to Chap.5 Embedded Communication and “XGB FEnet I/F " of this manual.

LSE.ccrric | 2-12
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Chapter 3 Specifications
3.1 Names and Functions of Each Part
3.1.1 Basic Type
@
E
5]
al
]
o0 ’}%
e
i)—mﬁ
siel
& =
No Names Purposes
(D |LED for displaying input, output |m Displays the On/Off status of input, output contacts
(2 |Connector for PADT m Connector(USB 1channel) to access to XG5000
@ |Input connector m Terminal block receiving the actual input signal
@ |Output connector 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 * 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.
» RD/WR(Flickering red light) : During SD card Write
@ |SD card connector m Connector with the SD memory card
tor for th bedded
connector or. _e embedde m Terminal block for the embedded Enet communication
Enet communication
© connector for the embedded |m Terminal block(lower part of the product) for the embedded RS-232C/485
communication communication
Power terminal block m Terminal block (AC 100 ~ 240V or DC24V) for power supply
(D |24V output m Terminal block with DC 24V output(Not supported on DC type)
(@2 |Battery holder m Battery holder(upper part of the product)
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3.1.2 Analog Type

[=
=
C

SN Easa|

)

Names

Purposes

LED for displaying input,
output

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

= 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 * 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.
» RD/WR(Flickering red light) : During SD card Write
@ |SD card connector m Connector with the SD memory card
Terminal block for the
embedded Enet m Terminal block for the embedded Enet communication
communication
© 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 or DC24V) for power supply
(D |24V output m Terminal block with DC 24V output(Not supported on DC type)
(2 |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
@5 |DAterminal block m Analog output terminal block
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3.1.3 Positioning Type

it |
=

ERRORREY:)
Ell‘l. I.Iﬂ]f;l:

w|se|s

it

|

£ Shpnse

JE!

:"'!— ﬁE‘

Names

Purposes

LED for displaying input,
output

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 * RUN — STOP : Program’s operation is stopped.
(In case of STOP, the remote operation is available.)
mDisplays 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.
* RD/WR(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
© ;iznelrrézg);:fr (] Termir.lal .block(lower part of the product) for the embedded RS-232C/485
- communication
communication
Power terminal block m Terminal block (AC 100 ~ 240V or DC24V) for power supply
(D |24V output m Terminal block with DC 24V output(Not supported on DC type)
(2 |Battery holder m Battery holder(upper part of the product)
mDisplays the operation status by positioning axes.
@ LED displaying axial| e 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
b=<f< 8.4Hz - 3.5mm
] 8.4<f<150Hz 9.8m/s%(1G) -
5 Vibration - — 10tmeseach
Continuous vibration o
- - direction
Frequency Acceleration Pulse width
(X.YandZ2) IEC61131-2
b<f< 8.4Hz - 1.75mm
8.4<f<150Hz 49m/s?(05G) —
o Peak acceleration : 147 m/s?(15G)
6 Shocks ¢ Duration : 11ms
* Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave AC: 1,500V LSELECTRIC
impulse noise DC: 900V standard
Electrostatic ) IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
) Radiated
7 Impulse noise ) IEC61131-2,
elecromagnetic field 80 ~1,000MHz, 10 V/m
) IEC61000-4-3
noise
Classifi- Power Digital/Analog Input/
Fast transient ] g .og. putOutpL, IEC61131-2
) cation supply Communication Interface
/Burst noise IEC61000-4-4
\oltage i kv
Operation ambience Free from comosive gases and excessive dust
Altitude Lessthan 2,000m
10 Pollution degree Lessthan 2 )
1 Cooling method Air-codling
1) IEC (International Electrotechnical Commission)
: An international civil community that promotes international cooperation for standardization of electric/ electro
technology, publishes international standard and operates suitability assessment system related to the above.
2) Pollution Degree
: An index to indicate the pollution degree of used environment that determines the insulation performance of the
device. For example, pollution degree 2 means the state to occur the pollution of non-electric conductivity
generally, but the state to occur temporary electric conduction according to the formation of dew.
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3.3 Power specifications

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

ltems

AC power DC power
Input volatage
ACB85V ~AC264V DC24Vv
range
Rated input
AC100V ~ AC240V DC19.2~28.8V
voltage
Input frequency [50/60 + 3 Hz(47 ~63 H2) -
. 1.2A0rless
input current 1.6Ao0rless
Input 0.6Aor less
Inrush current 120Apeak or less 100 Apeak or less
eakage current  |1MmA orless 3nA orless
Efficiency 65% or more 65% or more
Permitted
momentary 10msor less 7ms or less
power failure
Output voltage Output voltage
voltage ) current i current
Ripple rate Ripple rate
Output voltage
+5V 4.90~5.15V 5A 4.90~5.15V 5A
+24V 21.1~26.9V 0.4A - -
Ouput RinDleg, voltage ripple noise ripple noise
ipple
N(fige +5V 100mVpp or lese 200MVpp orless  |100MVpp or lese 200mMVpp or less
+24V 400MVpp or less -
Protecting +5V 5.5A or more 5.5A or 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.

3-5

(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,DC24V) is lower than the rating (AC85/170V,DC19.2V).

(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.

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.

(4) Use a UL certified product for the power supply.
Use a power supply that meets Class 2 or LVLC (Limited voltage Limited circuit).

(b) If over-current occurs, after removing the causes such as shortage of current capacity, short circuit, etc., restart the
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3.3.1 Consumption current

Type Model Consumption current (Unit : mA)
XBC-DN32U(/DC) 700
XBC-DR28U(/DC) 990
. . XBC-DN32UP(/DC) 1250
Main unit
XBC-DR28UP(/DC) 1550
XBC-DN32UA(/DC) 780
XBC-DR28UA(/DC) 1040
XBE-DC32A 50
XBE-DC16A/B 40
XBE-DCO08A 20
XBE-AC08A 30
ion I dul XBE-RY16A 440
Expansion I/O module XBE-RYOSAB 240
XBE-TN32/16/08A 80/50/40
XBE-DR16A 250
XBE-DN32A 60
XBE-TP32/16/08A 80/50/40
XBF-ADO4A 120
XBF-ADO8A 105
XBF-AHO4A 120
XBF-DVO0O4A 110
XBF-DCO4A 110
XBF-RDO4A 100
XBF-RDO1A 100
XBF-TC04S 100
Expansion Special module XBF-PDO2A 500
XBF-HOO02A 270
XBF-HDO2A 330
XBF-AD0O4C 105
XBF-DC04C 70
XBF-DV04C 70
XBF-TCO4RT 120
XBF-TCOATT 120
XBF-LD02S 110
XBL-C21A 110
XBL-C41A 110
XBL-EMTA 190
XBL-EIMT/FH 280/670/480
Expansion Communication module XBL-EIPT 400
XBL-CMEA 150
XBL-CSEA 150
XBL-PMEC 300
XBL-PSEA 230
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\ \ XBL-DSEA \ 100

3.3.2 Calculation Example of Consumption Current/\Voltage

Calculate the consumption current and configure the system not to exceed the output current capacity of main unit.
Refer t03.3.1 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 XBC-DN32U 1 700
XBE-DC32A 5 50 In case all contact p0|.nts are On.
(Maximum consumption current)
XBE-TN32A 2 80
Expansion module | XBF-ADO4A 1 120
XBE-DCO4A 1 110 _ All channel is u_sed.
(Maximum consumption current)
XBL-C21A 1 110
Consumption 1,300mA 3
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 XBC-DN32U 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 )
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.
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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.

3.4.3 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 ‘Warning 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.

3-8
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3.4.4 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

[
»

\ 4
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

ERR LED off?

Yes

\4

o
Complete l
Battery malfunction P

3-9
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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 XBC-DN(P)| XBC-DR XBC-DN XBC-DR XBC-DN XBC-DR Remark
32U(/DC) | 28U(/DC) | 32UA(/DC) | 28UA(/DC) | 32UP(/DC) | 28UP(/DC)
Cyclic execution of stored program, Time-driven interrupt,
Process-driven interrupt
Batch processing by simultaneous scan (Refresh method),

Program control metho

1/O control method ] ] )
Directed by program instruction

Ladder Diagram, Instruction List

SFC (Sequential Function Chart), ST(Structured Text)
Number of Basic About 30

instructions |  Application | About 740

Program language

Processing speed
L . 60 ns/step
(Basic instruction)
Program capacity 32Kstep
Memory 18MB RAM / 8MB Flash
Max. /O points (Main + Expansion 10 stages)
P P00000 ~ P2047F(32,768 point) Input/Ouput
M MOO0000 ~ M2047F(32,768 point)
K K00000 ~ K8191F(131,072 point)
L LOO00O ~ L4095F (65,536 point) Link
F FOO000 ~ F2047F (32,768 point) Flag
T 100ms, 10ms, 1ms: TOO00 ~ T2047 (2,048 point) Timer
Data area -
C C000 ~ C2047 (2,048 point) Counter
S S00.00 ~ S127.99 Step
D D00000 ~ D19999(20000word) Data register
U U00.00 ~ UOB.31 (384 word) Analog Data
z Z000~2127 (128 word)
N NOO00~N10239(10,240 word)
File R RAM area 2 block (RO ~ R16,383)
register FLASH area : 4 block (128Kbyte)
Total program 256
Initial task 1
Cyclic task Max 16
L I/O task Max 8
Initial -
Internal device
task Max 16
task
High Speed
gn Sp Max 8
Counter task
Operation mode RUN, STOP, DEBUG
Self-diagnosis function Detects errors of scan time, memory, /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

| 3-10
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| weight 5719 | 630g | 683g | 7329 | 6739 | 7229 \ |
Specifications
Items XBC-DN(P) | XBC-DR |XBC-DN(P)| XBC-DR |XBC-DN(P)| XBC-DR | Remark
32U(/DC) | 28U(/DC) | 32UA(/DC) | 28UA(/DC) | 32UP(/DC) | 28UP(/DC)
Control by instruction, auto-tuning,
PWM output, Forced output,
Operation scan time setting,
PID control L .
Antiwindup, Delta MV, PV tracking,
Hybrid operation,
Cascade operation
Dedicated protocol(XGT)
Modbus protocol
PID control
Cnet User defined protocol ,
LS bus(inverter protocol)
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
Enet Diagnosis Module information, Service condition
XGT dedicated
Protocol Modbus TCP/IP
w user define frame
T P2P,
i—. Service High Speed link,
a Remote connection
§' Performance 1 phase: 100kHz(2 phase: 50kHz)
channels 1phase 8 channels, 2 phase 4 channels
4 counter modes are supported based on input pulse and INC/DEC method
High * 1 pulse operation Mode : INC/DEC count by program
Speed |Counter mode * 1 pulse operation Mode : INC/DEC count by phase B pulse input
Counter « 2 pulse operation Mode : INC/DEC count by input pulse
* 2 pulse operation Mode : INC/DEC count by difference of phase
) * Internal/external preset « Latch counter
Function . o
» Compare output * No. of rotation per unit ime
Group Max 10 group
Data set 32 per group
Type Regular save, Triggeer save, Event save
Datalog Extensmnl 32 per group
Memory size Max 16MByte
SD memory type |SD,SDHC type (Sandisk, Transcend)
Memory size Max 16GB
File system FAT32
Pulse catch 50us 8point(PO008 ~ POOOF)
External point Interrupt 50us 8point(PO008 ~ POOOF)
Input filter 1,3,5,10,20,70,100ms
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*1 Auto-MDIX(Automatic medium-dependent interface crossover) : Itis the function to automatically detect whether the cable connected
to the Ethernet port is peer-to-peer(straight) or cross cable

- Function support according to CPU OS version: XG5000 related to OS version should be used.
CPU OS version | XG5000 version Function Remarks

V1.9 or later V4.xx SFC, ST language support Automatic assignment -
variable support
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3.5.2 Specifications for Embeded Positioning

The specifications for Embeded Positioning are as below.

3-13

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
2 g 3 axis helical interpolation Available
E S Method: Absolute/Incremental method on
: [72] .
L1 8 ooy i e s e
M : O,
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.

ltems Specifications Remark
Channels 4channels (current/voltage)
Voltage: 1~5V, 0~5V, 0~10V, -10~10V
Current: 4~20mA,0~20mA
Input Range - : -
P g Current input or Voltage input can be selected through
the external terminal wiring setting.
a Input . .
k= ) 1MQ or more(voltage input), 250Q (current iput)
=y resistance
% Specification 1/16000
< 0.250mvV (1 ~5V) 1.0pA (4 ~20mA)
Max.Resolution|0.3125mV (0~ 5V) 1.25pA (0 ~ 20mA)
0.625mV (0~ 10V)
- 1.250mV (+10V)
-% A +0.2% or less (When ambient temperature is 257C) )
51 8 ceuracy +0.3% or less (When ambient temperature is 0 ~ 55C) Available
% g Channels Voltage 2 channels ,Current 2 channels On
& Voltage: 1~5V, 0~5V, 0~10V, -10~10V Analog
@ Current: 4~20mA, 0~20mA
Output Range X
Output ranges are set in user program or I/O parameter per
= each channel.
% Load 1MQ or more(voltage output),
= o resistance 600Q or less(current output)
TE Specification 1/16000
< 0.250mV (1~ 5V) 1.0pA (4~ 20mA)
Max.Resolution|0.3125mv 0~5V) 1.25pA (0 ~20mA)
0.625mV (0~ 10V)
1.250mV (+10V)
+0.2% or less (When ambient temperature is 25C)
Accuracy . . o
+0.3% or less (When ambient temperature is 0 ~ 55C)

| 3-14
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Chapter 4 Installation and wiring

4.1 Parameter & Operation data

4

N Danger

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

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

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

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

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

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

interlock circuit at the PLC program.
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/\ Danger

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

It may cause malfunction by noise.

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

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

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

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

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

external of PLC

4-2
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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

‘«1L Stop
sw

C}

Output module

\_.—"4/

—||—=:’~'1L;—-

Input module

Emergency stop,
Stop by limit

Incase of AC.DC

Check direct Tians Trans ujj
current
Signal input % %
| FOM45
(e 0 (43
Fuse
FOOOC _ . ,
—{ P Timer setting
PLC RUN output Pm < which DCinput
Start available as RA1 ™ signal is
\\ND ™ confiaured.
N
Voltage relay
| Output for warning [ equipped
j L“-,_, (Lamp or buzzer)
L~ RUN by FO09C
Power off to output
MZ device Output for warning
(Lamp or buzzer)

| Run by FOO9C

Configure part that lead

opposite operation or
breakdown such as

reverse revolution by

external interlock circuit

Start sequence of power. In case of AC

@
@
©)
@)

Turn on power

Run CPU.

Turn on start switch
Output device runs by

program through

magnetic contactor (MC) [On]

interlock circuit forward,

Power Off to
output device

(Emergency stop,
stop by limit
switch)

Start sequence of power. In case of AC DC

(1) Run CPU after power is on
(2) Tum on RA2 as DC power on

(3) Tum on timer after DC power 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 1/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 normal 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 [ 2 T 3] 4 5 ]

TOSM
—oc—
TOSo
—oc—
TOSo
(@ =go/=nd
TOSo
(@ =3 =

P Area | 00~3F | 40~7F [go-11F fi20-15F160-19F200~23H

Output module for fail safe

* Equip output module for fail safe to last slot of system.

[Fail safe circuit example]

On delay timer

pP200 O Krl\
| F0093 Off delay timer
| |
P200 4
H External load MC
p201 O L I |—"
P20F O L
P200 24V
«—>—> _ .,
05s '05s ov e} | | ®
T T DC24V
oo ()
CPU unit Output module

Since P200 turn on/off every 0.5s, use TR output.
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4.1.2PLC 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 Wow = 3/7 {(Isv X 5) + (l2av X 24)} (W)

Isv: power consumption of each module DC5V circuit(intemnal 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.
e Wsv=Isv X5 (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)
eWout=lott X Vdop X outputpointX simultaneous On rate (W)
lout : ouUtput current (actually used current) (A)
Vdrop: Voltage drop of each output module (V)

/ 1
[ 7 4 / / / / /
/ / / / / /
DC24v
Main unit Comm. | Comm. | output |input Specal | input
AC power |
100V~240V 5V
constant DCv
"~ |ransformer |
lout lin
. | 7
1
' AC power ]
oC L 100V~240V ’
power ® o
24V !
- -
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(e) Input average power consumption of input module
(power consumption of simultaneous On point)
o Win =lin 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=Isv X5+ l2av X 24 + l10ov X 100 (W)
The sum of power consumption calculated by each block is the power consumption of the entire PLC system.
o W =Wpw + Wsv + Waav+ Wout + Win + Ws (W)
Calculate the heats according to the entire power consumption(W) and review the temperature increase within the control
panel.

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.
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4.2 Attachment/Detachment of Modules

Here describes about basic parameter of embedded positioning.

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.

/N Remark

» Module must be mounted to hook for fixation properly before its fixation.
The module may be damaged from over-applied force. If module is not mounted properly, it may cause malfunction.

» Do not drop or impact the module case, terminal block connector.

» Do not separate PCB from case.

(1) Equipment of module
« Eliminate the Extension Cover at the product.
 Push the product and connect it in agreement with Hook For Fixation of four edges and Hook For Connection at the bottom.
o After connection, push down the Hook For Fixation and fix it completely.

(2) Detachment of module
sPush up the Hook For Disconnection, and then detach the product with two hands.
(Do not detach the product by force)

I /\\ Remark

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

4-7
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(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
o Install a stopper at both ends of the product to prevent damage to the product due to vibration.

Stopper installation

HOOK for DIN rail

(b) In case of installing at panel

e 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.

LerL ECTRIC

4-8
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(4) Module equipment location
Keep the following distance between module and structure or part for ventilation, easy detachment and attachment.

30mm or above™

mmor aboveg

30mmor above™

5mm or above

¥ 5m 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.

[oued

4-9 | LSE.ccrric
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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 | —

LSE.ccrric | 4-10
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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.
« 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 IO 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 1O 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 —— WM
COM Surge killer
out (I> Induced load
+
Output module Pt p—
Diode
COM
() 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.

4-11
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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.

AC power
100V~240V

o—agpo Constant
O—oc™— voltage
transformer

AC100-240V

(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 POWer | Constant
- (2] o~

AC220V O—0 O—71—0o o— Voltage \
Transformer AC100-240V
A A
10 power

—
¢—O O

&~ ——————— 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 extemally as presented below.

Wi
]

Ii!

(o)
75
==

Qi
A
g[ﬂ
==

C 24V Qutput

DC 24V

SMPS

(5)AC110V/IAC220Vv/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

4'13 | LS—ELECTR-’JC
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(8) To prevent surge from lightning, use the lightning surge absorber as presented below.

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

(10) When noise may be intruded inside it, use an insulated shielding transformer or noise fiter.

(12) All field-wiring connections to this unit shall be from Limited Voltage / Limited Current, below 24Vdc isolated secondary source
with an output fused with a 4A fuse max. or class 2 secondary circuits as defined in UL 508, 17th Edition.

PLC
I/O device

El = — B2

Surge absorber to prevent lighting

(1) Isolate the grounding(EX) 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.

| 4-14
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4.3.2 1/0 Device wiring

(1) The size of /O device cable is limited to 0.3~2 mm? but it is recommended to select a size(0.3 mm?) to use conveniently.
(2) Please isolate input signal line from output signal line.
(3) /O signal lines should be wired 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 © ©
Output D|C
i | —

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

4-15
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(6) Example of input module.

]

External Device

83
23

1
.

Ll e e

]y .
‘ |I I L d
L

-
\{v—‘/

(7) Example of output module.
M

=

STATE External Load

RO/WR

{LOAD—
®
®
o —
) I
®
e =i
£l LC f‘,—ll
= &
" 1 i
12/24Vdc

LSE . ecrric | 4-16
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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 )

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

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

PLC Oterdevoes PLC Oterdevies PLC Oterdevies
Type 3 Grounding Type 3 Grounding

A) Exclusive grounding : best

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

4-17

The specifications of cable used for wiring are as follows.

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

Types of external Cable specification (mm?) Wire Type Temperature

connection Lower limit Upper limit rating
Digital input 0.18 (AWG24) 1.5 (AWG16)
Digital output 0.18 (AWG24) 2.0 (AWG14)
Analogue IO 0.18 (AWG24) 15 (AWGL6)

Cu 60°C/75C

Communication 0.18 (AWG24) 1.5 (AWG16)
Main power 1.5 (AWG16) 25 (AWG12)
Protective grounding 1.5 (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 /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 o
Change rate of input voltage Hold it with the allowable range.
voltage
. Input/Output specification of each o
Power supply for input/output oy Hold it with the allowable range of each module.
module
Temperature | 0~+55T Adjust the operating temperature and humidity with the defined
Ambient Humidity 5~ 95%RH range.
environment
. o Use vibration resisting rubber or the vibration prevention
Vibration No vibration
method.
Play of modules No play allowed Securely enrage the hook.
Connecting conditions of . .
) 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
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5.2 Daily Inspection

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

Check ltems Check Paints Judgment co . ©
Actions
Connection conditions of Retighten
Check the screws. Screws should not be loose.
base Screws.
Connection conditions of Check the connecting screws Retighten
Screws should not be loose.
Input/Output module Check module cover. Screws.
. Retighten
] y Check for loose mounting screws. Screws should not be loose.
Connecting conditions of Screws.
terminal block or extension Check the distance between solderless Proper clearance should be Correct
orrect.
cable terminals. provided.
Connecting of expansion cable. Connector should not be loose. Correct.
PWR LED Check that the LED is On. On (Off indicates an error)
) . On (flickering or On indicates an
Run LED Check that the LED is On during Run.
eror)
LED ERRLED Check that the LED is Off during Run. Flickering indicates an error
indicator Onwhen inputis On,
Input LED Check that the LED tums On and Off. . .
Off when input is off.
On when output is On,
Output LED Check that the LED tums On and Off .
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
Ambient 0~55°C Adjust to general
Ambient temperature -. Measure with thermometer and standard
. Ambient Humidity | hygrometer 5~95%RH (Intemal environmental
environment ]
Ambient pollution | - measure comosive gas There should be no standard of control
level corosive gases section)
Looseness, The module should be move The module should be
PLC Ingress the unit mounted securely. )
- X Retighten screws
Conditions dust or foreign ! .
. Visual check No dust or foreign material
material
Loose terminal ) )
Re-tighten screws Screws should not be loose Retighten
screws
. Distance between
Connecting ) Visual check Proper clearance Correct
- terminals
conditions
Retighten connector
Connectors should not be )
Loose connectors | Visual check mounting
loose.
screws
. Measure voltage between o
Line voltage check . . 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.
o Machine operating condition (in stop and operation status)
o Power On/Off
o Status of I/O devices
o Condition of wiring (/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.
o 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 ?
¢ /0 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 I |:> Flowchart used when the POWER LED is turned Off.
Off ?

Is the ERR LED flickering ? I |:> Flowchart used when the ERR LED is flickering.

off ?

properly.

I/O module doesn't operate I |:> Flowchart used when the output load of the output module doesn’t
turn on.

Are the RUN LED turned I |:> Flowchart used when the RUN turned Off. I

Program cannot be written. I |:> Flowchart used when a program can't be written to the PLC.

§ &=
6-1 L2 ELECTRIC
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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?

v

Supply the power.

v

No Yes

Does the power LED
turns On?

o No
IS Ihe VO'tage W"hm Ihe I’ated o Supp'y the power proper'y'
power? g
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

<
l

Does the power LED
turns On?

v

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

\ 4

Complete .

LSE ccrric | 6-2
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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 ]

A4

Check the error code, with

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

IsERR LED stil

flicking ?

B
»

\ 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.
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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 I/O part doesn’t operate normally.

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

| SWITCHT

S'.'.'II TCHZ

SOLT

i

[ When the I/O module doesn't work normally. ]

l

Oon?

Is the output LED of SOL1

Yes

No

l‘

Measure the voltage of
terminal in SOL1 by Tester.

Replace the connector of

the terminal block.

L —

!

v

A

Yes

Separate the external
wiring than check the
conditon  of  output

module.

SOL1.

Check the status of

No

Is the

terminal connector

appropriate?

w

A 4

v

( Continue )

Replace the Unit
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No
re the indicator LED of the

witch 1 and 2 on?
Yes
Y
Check voltage of switch 1,2 by Check voltage of switch 1,2 by
tester tester

l

s the measured value
normal?

No
Yes

Yes . -
Is input wiring correct?

A
Separate the external

wiring witch then check
the status by forced

l

v

Correct wiring Retighten the Replace the
terminal screw. Terminal board
connector.

A

} | }

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 tumed 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:

6-7
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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.

T8l

Leakage curent

J

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)

i
Extemald'evice &

AC input

Condition Cause Corrective 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
N

* CR values are determined by the leakage
current value.
— Recommended value C: 0.1 ~ 0.47uf
R:47~120Q (1/2W)
Or make up another independent display circuit.

Input signal
doesn't turn off.

Leakage current due to line capacity of wiring cable.

o---t--9

Leakage curent

')
=/

AC input

Extemal device

* Locate the power supply on the external device side

l

ol

[

Extemal device |

as shown below.
AC input

;

Input signal
doesn't turn off.

Leakage current of external device (Drive by switch
with LED indicator)

DC input

» Connect an appropriate register, which wil make the
voltage higher than the OFF voltage across the input module
terminal and common terminal.

DC inout

o i)

6-8
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Input signal
doesn't turn off.

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

DC input

e 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.

eLoad 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

@, C is charged. When the polarity is as shown in ),

the voltage charged in C plus the line voltage are
applied across D. Max. voltage is approx. 2v2.

%c

y

*) 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—
_ . D
L I I L
I% Load ?

The load doesn't
turn off.

* Leakage current by surge absorbing circuit, which is

connected to output element in parallel.

Output Load
e 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.

B S

6-9
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When the load is
C-R type timer,
time

constant
fluctuates.

connected to output element in parallel.

Output

Leakage cument

A

* Leakage current by surge absorbing circuit, which is

* Drive the relay using a contact and drive the C-R type
timer using the since contact.

* Use other timer than the C-R contact some timers
have half-ware rectified internal circuits therefore, be

cautious. ~ Timer

U,

Output

The load does not
turn off.

supplies.

Output

e L
— IEZ <_| E1

L

E1<E2, sneaks. Elis off (E2is on), sneaks.

* Sneak current due to the use of two different power

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

Oytput

e

®

If the load is the relay, etc, connect a counter-
electromotive voltage absorbing code as shown by the

dot line.

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 (LR is large) such as is | load using the same contact.
time is long. directly driven with the transistor output.

more second as some loads make the current
flow across the diode at the off time of the

Output

( Off curent o

Load 1
El

* The off response time can be delayed by one or

Output

M)

b

e
]

‘ | 7,

| 6-10
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transistor output.
Output Surge current of the white lamp on. * To suppress the surge current make the dark
transistor  is current of 1/3 to 1/5 rated current flow.
destroyed.
Ou-iput _
Output % ;it
£ Xt ﬂr G
4‘(4] El —
| Sink type transistor output
Output ~
A surge current of 10 times or more when turned A‘J f
on. \Al
% 1e
Source type transistor

outout
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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)
23 Program to exectite Is Start after reloading the program Warning O'.5 second RUN mode
abnormal Flicker
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.
26 | Compil d Reduce th dd Hea o1 RN
ompile 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
30 | and the installed module modify the module or parameter and then restart. Warning O'.5 second RQN mode
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 | Heavy error Flicker Scanend
operation. module and restar  (acc.to parameter.)
Nom.“a' gccess 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 i Scan end
data during operation not Flicker
i restart  (acc.to parameter).
available
3 Extension Extension module is attached over 10 slot or Heaw error | 01 second RUN
Module exceed communication module is attached over 3 slot i Flicker mode
switching
Abnormal system end by noise or hard ware error.
39 Abnormal stop of K rlfe:;O(L:J(t:urr: rjgsetast(eeg)i/c\éwc]z:tzswer Heavy error 0.1 second Ordinary
CPU or malfunction Pt req i 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 i running the

running the user Flicker
program
program.

a Timer index user After reloading a timer index program modification, Warning 0.5 §econd Scan end
error start Flicker

50 Heavy error_of Refer tg Heavy error detection flag and modifies Heay error 1 sgcond Scan end
external device the device and restart. (Acc. Parameter) Flicker

55 | Task confliction Check task occurrence Heavy error O'iisligpd Every time

) ) . While
E_STORP function After removing error causes which starts E_STOP 1 second .
60 . . 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 Qrdnnary
Flicker time
. . 0.1 second | Ordinary
502 | Battery voltage falling Battery change at power On status Warning Flicker ime
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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, LS ELECTRIC 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 dBiV/m * 1
Radiated noise product are measured 230~1000 Mz QP : 57 dB&V/m
*2
EN55011 Electromagnetic emissions from the | 150~500 kiz QP : 79 dB Mean: 66 dB
Conducted noise product to the power line is measured 500~230 Mz QP : 73 dB Mean: 60 dB
EN61131-2 EN61000-4-2 Immunity test in which static electricity is | 15 kV Aerial discharge
Electrostatic applied to the case of the equipment 8 KV Contact discharge
immunity
EN61000-4-4 Immunity test in which burst noise is | Power line: 2 kV
Fast transient applied to the power line and signal lines | Digital /O : 1 kv
burst noise Analog 1/0, signal lines: 1 kv
EN61000-4-3 Immunity test in which field is irradiated to | 10Vm,26~1000 Mt
Radiated field AM | the product 80%AM modulation@ 1 kHz
modulation
EN61000-4-12 Immunity test in which a damped | Power line: 1 kv
Damped oscillatory | oscillatory wave is superimposed on the Digital /O (24V or higher): 1 kv
wave immunity power line

* 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.

Seal
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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.

(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.

[ferrite core]
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
Coilmaster C2L RU130B 3150 13.00 33.00 3150 13.00 www.coilmaster.com.tw
TDK ZCAT3035-1330 30.00 13.00 34.00 30.00 13.00 www.tdk.com
T —
7 T
o -~
__1__‘ - .{;x //
T — B . /./'
-
D e
a1 J/ -
/// T — 7 ;/:\,/ ¢
o—— A ‘:“ e —
T -
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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, LS ELECTRIC 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) Powerand CPU

There are dangerous voltages (voltages higher than 42.4V peak) inside the power supply modules of the AC110/220V rated 1/O
voltages. Therefore, the CE mark-compliant models are enhanced in insulation interally 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
— — 7 -Self-diagnosis
Initialization == -Data clear (initialization of internal variables and device areas)
-Allocation of address I/O 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 - .
- -It saves the output data to the output image memory area based on the
[Slart o.nhe program | ==
Endofthe progtam _| 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

- <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
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(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
« 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

Program operation
processing

Repeat

[Start oflthe program

End of fhe program

Refresh of output
image area
Scan END processing

Occurrence of interrupt
signal

Return of the scan
program

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.

Interrupt operation
processing

Ean of the interrupt program|

nd of the inierrupt pregram

(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

FOOSC | CONSTANT_ER

Fixed cycle error

cycle set value

In case the actual scan time is longer than the fixed

FO080 | CONSTANT RUN

Fixed cycle operation is
running

Turned ON during fixed cycle operation
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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
."H"., ."H“'., _ ﬁ"n a .(1) Execution. is inter.rupted, maintaining output state of when
mput ' 1 b !_f L f ! instantaneous interruption occurred.
power "._ J "._ i Y ;' i ," (2) If instantaneous interruption is canceled, execution will
L= ot H T Tl
i i resume.
Within instantaneous (3) In case execution is suspended due to instantaneous
interruption of 10ms interruption, timer measurement and one for fixed cycle
interrupt will be continuously run.
\ -~ It f
mput (Y Y
power |, JI \A VARV _ _ _ _
; o (1) If instantaneous interruption exceeds 10ms, the PLC will
b - . . . .
. execute restart like the time when power is supplied.
Excess of instantaneous
interruption of 10ms

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

Instantaneous
interruption occurred

[ PLC cperation stopped

Timer measurement

No
More than 10ms? Clear instantaneous
interruption?
Yes
Compensation of the
Restart of the PLC 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.
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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.

(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 .
. Digital I/O Analog module .
Model Scan program | internal Communication module
. . module (8 channels,
running (32K) |Processing . (200 byte, 1 block)
. (32 points, 1 EA) 1EA)

time
XBC-DN32Ux
XBC-DP32Ux 9.7 ms 0.8ms 0.3ms 2.0ms 0.8ms
XBC-DR28Ux

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.

/O processing ime Communication module service
System processing XG5000
Task processing
Basic unit [~ Ladder processing time I T | I I Ladder pracessing | I I I
[}
! <4—— Scantme ——————»

eEpULD -

<4—nding—

-

m—

| Self-processing | |

Exchange of communication module data

Expansion I

module

Exchange of I/O module data

Scan time = Ladder running time + system processing time + digital module 1/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.

tems System Configuration
Basicunit | SLOT2 | SLOT3 | SLOT4 | SLOTS | SLOT6 | SLOT7 | SLOTS
Product |, 5 DN32U XBE-DC32A * 3EA XBF-ADO4A * 2EA | JBE XBL-EMTA
name C41A
Operating 200 Byte per module,
conditions 32kStep 1 block

Scan time= Ladder running time + system processing time + digital 1/0 processing time +
analog 1/0 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.
(@) How to use XG5000: Click TOnline; - "Diagnosis; - TPLC information; - "Performance; .

Online | Monitor Monitor Debug Window Window

% Disconnect

2 Connection Settings
Safety Lock
safety Signature
Change Mode

%, Read...

B write...

ﬂ Compare with PLC...

Set Flash Memory...

Control Redundancy

Reset/Clear

Diagnosis

@ Forcero...
Skip L/O...

Fault Mask...

Base Changing Wiza

@ start Online Editing

®< End Online Editing

Communication module setting »

Module Changing Wizard...

% Write Modified Program Ctrl+=W

S E Dk W

By R EE O

‘B E e EE E

3

| @& PLC Information...

0?7 pLC History...

PLC Errars/Warnings...
O Information...

Save PLC History
rd...

ctri=q

Ctrl+U

PLC Information - N
Performance |Passward [ PLC RTC

Scan time

Mawx,: 7,8ms Min,: 3,9ms Cur,: 4,0msz
Mermory used

Prograrn: B.EKStep / 15, 0K et
Comment Il isE s EsakE

(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
F0050 SCAN MAX | Maximum scan The longest scan time (update in case of occurrence only), in
- - time 0.1ms
FOO51. SCAN MIX Minimum scan time The shortest scan time (update in case of occurrence only), in
- - 0.1ms
F0052 | _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.

es\When 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

eExecuted 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
interrupt program

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
input conditions.

High speed counter
interrupt program

eExecuted when the high speed counter’s current value is matched with the set value.

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.
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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.

1.1.5 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 .
9 P Interrupt4 4 40 High speed counter
counter
Fixed cycle 2 Interrupt5 3 1 Fixed cycle 2
Scan program -
] Initializing
l (Before INIT_DONE instruction)
\4 _
Interrupt 1_Cycle time '\l Cycle time 1 execution
occur
\ 4
Cycle time 1/ l Cycle time 1 execution
external occur
Simutanequs l External I/O execution
v
Internal device
Interrupt occur
v
Cycle time 2 '\'l Cycle time 2 execution
occur
v Internal device interrupt
O
END l execution
i Cycle time 1 7\1 Timed-driven 1
exectition ayact tion
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If the interrupt with the same priority occur at the same time, the early set interrupt will be executed first.
case ‘interrupt 1'and‘interrupt 2'occur at the same time, ‘interrupt1'will be executed first.)
If the interrupt with higher priority occurs during execution of interrupts, the interrupt with higher priority will be
executed first.
All interrupts are allowable (Enable) when the power is On. If you want to run by interrupt program or prohibit
them, you can use El, DI command.
The internal device interrupt will run after getting the END command.

1)
2)
3)

4)

(In

(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 . .
Specp Fixed cycle task External contact task Internal contact task  |High speed counter task
Maximum
16 EA 8EA 16 EA 8EA
number
) Rising or falling edge of the High speed counter
Fixed cycle (Canbe setupto| = ) . .
Start ) basic unit PO08~PO0F Internal device's designated  |comparative output O /
. 4,294,967.295 seconds, in  |. . - .
conditions 1ms) input contacts conditions The minimum set value is
matched
. Executed immediately when ) ) Executed when the current
Detection . ) . Executed with searching . .
Executed cyclically at every |the edge of the basic unit N ) counter value is matched with
and o conditions after completing the o
) setting time PO08~POOF the minimum set value of the
Execution . scan program )
input contacts occur comparative output O
Detection i
Delayed for the maximumof | ) Delayed as much as the o )
delay Within the maximum of 0.05ms ; . Within the maximum of 0.25ms
ims maximum scan time
Time
o 2 ~7 level setting
Priority of .
) (2 level has the highest Same as the left Same as the left Same as the left
executions .
priority)
Designated without . . ) . . .
] 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 not 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.
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* 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
* Input/output data refresh of expansion special module
(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
* |f 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.)

Con;man Use Description
El }—‘ Allows the start of all tasks.
DI DI Prohibits the start of all tasks.
EIN EIN Allows the start of the task designated as n.
DIN Prohibits the start of the task designated as n.

(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 attaching expansion special module, or using PUT,GET instructions, program processing might
be delayed.( More than 10ms task cycle is recommended).
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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.

(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 MO0 |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 v v
Scan— I 1

Execution of
program

Execution of program 1 -

Occurrence of ‘
10ms_fixed cycle

Execution of program 2

Occurrence of Internal
contact %MO000

Execution of program 3

Occurrence of external
contact %Q000

v

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.

| 1-10
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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.
time (ms) Executed details
25~30 |The program 2 runs.
30-32 The request on 10ms_fixed cycle interrupt occurs and the 10ms_fixed cycle has higher priority so the
program 2 is interrupted and the program 1 runs.
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)

1.1.6 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.)
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(@) Adding task: Select "Project; — "Add ltems; — Task, 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.

-Project v L X MewProgram X
4 B ¥GB PROJECT *
2 EF Network Configuration
{4 Unspecified Network
i &8, NewPLC [BOSO Internzl Cnet]
: ,g%, MNewPLC [BOS1 Internal FEnet]
%8 system variable
4 [F] NewPLC{XGB-
29 variable/C Cecs
o [ Parameter
-IE] Basic P
: E /O Par. Import from File » =
» - Internal Export to File...

Add Item > AC...

: Program...
4 ' Scan ngr Export network settings to file...
L] NewPr Function...
Cut Cirl=X Function Block...
Copy Ctri+C Data Type...

XD @ e

Paste Ctri=Vv
Delete Delete

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

rTask @Iﬂ‘

Priority: 2

(Cyde time: 0~31, 1f0: 32n63, Internal device:
Task number: |0 54~35)

Execution condition

(@ Initialization

() Cyde time ms
1jo 0
IO execution conditions

(@) Rising Faliing Transition

() Internal device BIT
Internal device execution conditions

Device: < [

(@) Rising Faliing Transition On Off

High-speed counter Channel: | 0

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

LSE.ccrric | 1-12




Chapter 1 Configuration and Operation Mode of Programs

proje ——aTTmET0 |
4 EF XGB PROJECT *
4 % Network Configuration
4D Unspecified Network
: % MNewPLC [BOSO Internal Cnet]
ﬁ, MNewPLC [B0OS1 Internal FEnet]
%% Systern Variable
4 i) NewPLC{XGB-XBCU)-Offline
..\ variablesComment
4 [§ Paramster
Basic Parameter
8 /O Parameter
i - Internal Parameter
) Scan Program
- MewProgram

Open
Add Item q PLC..
! 3
] Import from File Task...
& Export to File...
B Exp Program...

Export network settings to file...
p ! : Fundtion...

LISy View High-speed Link Vil Suree Cirl=X Function Block...

(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.)
PO00Z0
. I | T0000 1om ]|
0000
; I INIT_DONE
END
5
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1.1.7 Fixed cycle task

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

Praject UPONY. VRTINS )
2 B XGB PROJECT *
2 EF Network Configuration
- Unspecified Network
% NewPLC [BOSO Internal Cnet]
dib MewPLC [BOS1 Internal FEnet]
-8 System Variable
4 () NewPLC(XGB-XBCU)-Offline
-2 Variable/Comment
a.[#% Parameter
LB Basic Parameter
[ VO Parameter
oM Internal Parameter
4 -[2] Scan Program
NewProgram
-4 Initialization(Initialize]

Open
Add Ttem =
- 3
Impaort from File Task...
Export to File... Program...
Export network settings to file... Function...

[RUIEY View High-speed Link  Viel Sllai Ctri+X Function Block...
Function/FB Copy Ctri+C Data Type...

(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.
-Task P i
Task name:
—
e [ g;?::lges;]me: 0r31, If0: 32063, Internal device:

Execution condition
() Initialization

@) Cyde time ms
1/0 b
I/O execution conditions

(@) Rising Falling Transition

(D Internal device  |grr

Internal device execution conditions

Device: < 0
(@) Rising Falling Transition On Off
High-speed counter Channel: |0
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(c) Click on the right mouse button on the registered task and click "Add Itemss - "Programy .

4B XGB PROJECT *
4 &5 Metwork Configuration
. - Unspecified Network
% MewPLC [BOSO Internal Cnet]

% system Variable

4. NewPLC(XGB-XBCU)-Offline
L5249 variable/Comment
4.[§ Parameter

B Basic Parameter

[ /O Parameter

> [H Internal Parameter

Scan Program

] MewProgram

il cle(® Cycle Time:200ms, Priority:2
< Cycle(® Cy ty. -
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 3{, Cut Ctrl+X Function Block...
O E‘—H e Hrlai™ Mata Tuna

(d) Register the task program name and comment.

-

Program

.
[ B[]
Program name:
Name_Cydel

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.

MewProgram Name_Cycle X

1-15 [ LSE.ccrric
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(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.

1.1.8 External contact task

(1) How to set up the task

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

a4 B% ¥GB PROJECT *
4 & Metwork Configuration
. a - Unspecified Network

MewPLC [BOSC Internal Cnet]
&% NewPLC [BOS1 Internal FEnet]
& System Variable
4 -ff) NewPLC(XGB-XBCU)-Offline
..... ¥ Variable/Comment Open
a [ Parameter
- ..[E Basic Parameter Add Item r PLC...
& /O Parameter

i Import from File L4
- -H Internal Parameter ” _ L
F .. SCan PngrEm il R Pragram...
L. [fF MewProgram Export network settings to file...
g = - Function...
X Cut Ctrl=X Function Block...
Copy Ctrl=C Data Type...

| 1-16
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(b) The screen for registering the task will be displayed. Click

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.
TaskNo. | 16~23 9 Hmber .
The numbers overlapped with are not available.
Contact No. | 8~15 Designates the task start contact number.
Startin .. . . . .
. g rising, falling, transition Sets up starting conditions of tasks.
conditions
Task [ 2l &J
e
Priority:

Task number: 16

Execution condition
() Initialization

) Cyde time

) IjO

@ Rising

) Internal device

Device:

@) Rising Fall

() High-speed counter

1/0 execution conditions

j: 0 Falling J( =) Transition ﬂ

BIT

Internal device execution conditions

{Cyde Time:0~15, External Contacts: 16~23, Internal
Device:24~39,
High-speed Counter:40~47)

ms

o

o

ling Transition off

Channel: |0

(c) Click on the right mouse button on the registered task and click

FAdd Iltemsy - "Programy .

z2m= v 3 x [ Newprogram xR
4 FF XGB PROJECT + o
PR ER Y o
VR /ENE=tE ‘
: £ NewPLC [BOSO LYZ Cnet]
gy NewPLC [BOS1 LyE FEnet]
S AAE ws oo
469 NewPLC(XGB-XBCU)- 2 Z2}91 7 A
B maEE
4+ [® Ty 10
7| THEH|E
I Vo mztojg 12
B W TEE
A ZEI 13
...[# NewProgram
L BE7)(0 BF7):200ms, 2HEY
& BRE7|(0 BF7:200ms, 2429 fomey
= =3 PLC(C).
DUZLH &= Y| Ej~ 3
EfA ...
g D= SH= HEE.. ==mp,
Ctrl+X AP
Cri+C =
E0HE7|P Ciri+V o
AEHID) Delete
=]
or2H
® s=mem. LI 2/ 3
NS A/

1=

1-17 LE
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(d) Register the task program name and comment.

Program

-
| 2 [
Program name:

Mame_External
Cancel

Language

LD

[95]
T
(@]
921
=

Program description:

(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 PO0O08~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.
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1.1.9 Internal device task

(1) How to set up the task

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

| Project W rewerooam <
4 85 XGB PROJECT *
4 % Metwork Cenfiguration
" 4D Unspecified Network
{ MewPLC [BOS0 Internal Cnet]
,g'lg, MNewPLC [BOS1 Internal FEnet]
-5 system Variable
4 ) NewPLC(XGB-XBCU)-Offline
-2 variable/Comment

- 0 X

Open
a [ Parameter
P Basic Parameter Add Item 3 PLC...
[ 10 Parameter Import from File 3
¢ p-H Internal Parameter & _ T
scan Frogram ST Program...
] MewProgram Export network settings to file...
g POrt Network settings to rie Ennthians

o

Cut Ctrl=X

Copy Ctrl+C

Function Block...

Data Type...

(b) The screen for registering the task will be displayed. Click

lInternal 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.
. . . Input directly the device that will start the task and set the startup
Device Direct input .
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 9 9 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
B 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: 2439

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- 7 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 - "Programg
" Project vRx 'W_

4 % XGB PROJECT *
4 &% Network Configuration
i a @ Unspecified Metwork
% MewPLC [BOSO Internal Cnet]
E ﬁ MewPLC [BOST Internal FEnet]
% System Variable
40 NewPLC(XGB-XBCU)-Offline
-4 Varigble/Comment
a-[ Parameter
Basic Parameter
{-[E 1O Parameter
» -5 Internal Parameter
Scan Program
MewPragram
<& Internal(24 Internal DevicerM0000D, P

Open

Add Item L PLC...

T rt i Fil 4

mport from File Task..

Export to File...
Program...
O = Export network settings to file... Fundtion...
View High-speed Link  View P2P % ot Ctrl=X Function Block.

Function/FB L Copy Cirl=C Data Type...

(d) Register the task program name and comment.

Program

Program name:

Name_Internal

Language

@ LD SFC ST

Program description:
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(e) If the program window for writing the task program is displayed, you can make the task program here.
(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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1.1.10 High speed counter task

(1) How to set up the task

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

Project v B X MewProgram X

4 @ XGB PROJECT *

4 g Metwork Configuration

| 4 Unspecified Network

% MewPLC [BOSO Internal Cnet)

g MewPLC [BOSL Internal FEnet]
.5 system Variable
‘@ NewPLC{XGB-XBCU)-0ffli

.29 Variable/Comment

4 [ Parameter

¢ L.JE Basic Parameter
G /O Parameter Impart from File » Task...

» - Internal Parameter & Exportto File...

Open

Add Item L4 PLLC...

: Program...
4 " 5can Program Export netwaork settings to file... )
L8 NewProgram Function...
¥ cut Ctrl=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.

-
Task @lﬂ
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
5 1o T

10 execution conditions

(@) Rising ;,f Faliing h Transiﬁonﬂ

() Internal device | g7

Internal device execution conditions

Device: < 0
(@) Rising f Falling % TransitionﬂOn Of'fo

(") High-speed counter Channel: |0
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(c) Click on the right mouse button on the registered task and click
Project
4% %GB PROJECT *
2 F Network Configuration
4D Unspecified Network
% NewPLC [BOSO Internal Cnet]
ﬁﬂﬁ NewPLC [BOS1 Internal FEnet]
- System Variable
4 i) NewPLC(XGB-XBCU)-Offline
.29 Variable/Comment
a [ Parameter
Basic Parameter
[ /O Parameter
E Internal Parameter
4[] Scan Program
P NewProgram
...<¢% High-speed(40 High Spesd Counter{

FAdd ltems, - "Program, .
v 4 % P Newprogram x

Open
Add ltem » PLC...
Import from File »

Task..
Export to File...

Export network settings to file...

Program...
Function...

< i ¥ cut Ctrl=+X Function Block...

(d) Register the task program name and comment.

Program LI—@
Program name:
i L,
Language
@) LD

%]
=
8]
)
-

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 0 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/O 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.

en changing the mode from other into
1) When changing th de fr her 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
(@) /O 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.
XG5000

command

Operation mode switch Operation mode Remarks

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 « IO pgrameter area
e  Special, communication module parameter area
e User event, trace parameter area
. e  Scan program areal, 2
Program saving area 1024 o Variable/comment area
e Userevent, trace data area
System area 156 e Systemlogarea
e  Device backup area
. e  Executing program areal, 2
Executing program area 2,176 e System program area

1.3.2 Data memory

(1) Bit device area
Various bit devices are provided by function. In terms of designation method, the first digit indicates the device
type; the middle digit indicates the decimal word position; the last digit indicates the hexadecimal bit position in

word.
Displaying areas | Characteristics of
e g' . Purpose
by device devices
It is the image area saving the state of I/O contacts. The device reads the
P0O000~P2047F I/O contact input module state and saves it to the P area.

The P area data saving operation results is saved to the output module.

M0000~M2047F

Internal contact

It is the internal memory to save bit or word data in the program.

L0000~L4095F Communication The device display; the state information of high speed link/P2P service
contact in the communication module.
Contacts against |It is the device area maintaining the data during blackout. It can be used
blackout for without setting the parameters against blackout separately. (Among K
KO0000~K8191F | embedded special |areas, some areas are used by the embedded high speed counter, data
functions log, PID function. If ‘Write' is executed in the relevant area, the

embedded function will not work normally so be careful about this.

FOO00~F2047F

Special contacts

It is the system flag area managing the flags required to operate the
system in the PLC.

TO000~T2047

Timer contacts

It is the area saving the state of the timer contacts/current values/set
values.

C0000~C2047

Counter contacts

It is the area saving the state of the counter contacts/current values/set
values.

S00.00~S127.99

Step controller
128 x 100 Step

It is the relay for step control.
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(2) Word device area

Displaying areas

Characteristics of

: . Purpose
by device devices P
. It is the area keeping the internal data. It also can be expressed as
D0000~D19999 |Dat: t
aaregisier bit. (Ex.: No.0 bit of D0000.0-> DO)
U00.00~U0B.31 |Analog data register It is the register used to read the data from the special module

equipped to the slot. (It can be expressed as bit)

NOO00~N10239

Communication data
register

Area saving the P2P service of the communication module.
(It cannot be expressed as hit)

Z000~Z127

Index register

Dedicated device to use index functions
(It cannot be expressed as hit)

TO000~T2047 T'”Ter S current value Area indicating the timer’s current value.
register
Counter’s current value P
C0000~C2047 ) Area indicating the counter’s current value.
register
R0O000~R16383 |File register Register to save files

| 1-28




Chapter 1 Configuration and Operation Mode of Programs
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(1) Memory block diagram

FO00d

P47
WO00D

Mzoat
w0000

KA1G

FOQ0G

F2047
LOCO0

LACHE
5000

[2x]
=]
4

10000

T204T
C0000

Cr47T

Bit data area
[ — — — —=[F]

/0 relay
(32 7BE points)

]

Auxiliary relay
(32,768 points)

]

KEEF relay
(131,072 points)

|
Special relay
(32 7BE points)
]
Link relay
(B5 535 points)
I L

Step controller
(128 * 100 steps)

IF_

Tirmer
(2,048 points)

—

Counter
(2 048 points)

o

Word data area

DoGa
Data register
(20,000 words)
019999 [o—
G0

Comm. Data register
(10,240 words)

N D235 IE

U00.00 _
Analog data register

(348 words)

UCB.31 [u

2000
Indesx register
(128 words)

7187 [z

RODGO0
File register
(16,384 words)
H16383
10000
Timer set value
(2,048 words)
T2047
10000
Current timer value
(2 048 words)
T2047
Zaacd
Counter set value
(2 048 words)
C2047
o000

Current counter valug
(2 048 words)

A4

User program area

Farameter area

User program
area
(32kStep)

LSELECTR’IC
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1.3.3 Setup of the data latch area

If you want to keep and use the data required for operations or data generated during operations even when the
PLC restarts after the stoppage, ‘data latch’ can be applied. You can use the certain areas of some data devices
as the latch areas by setting parameters.
*You can set up the latch range for the below devices by parameters.

Device Latch areal | Latch area 2 Characteristics
P X X Image area saving the 1/O contacts state
M @] @] Internal contact area
K X X Contacts that keep the contact state during blackout.
F X X System flag area
T @] @] Arearelated to the timer  ( For both bitAword )
C @] @] Area related to the counter (For both bit/word)
S 0] 0] Relay for step control
D 0] 0] Area saving general word data
U X X Analog data register (Not latched)
L X X High speed link/P2P service state contacts of the communication
module (Not latched)

N X X Communication module’s P2P service address area (latched)
Z X X Register for index only  (Not latched)
R X X File register (latched)

*K, N, R devices can be basically latched without setting parameters.

= P, U, Z devices cannot be latched.

(1) How to set up the latch area

(a) After clicking the ‘Device Area Setup’ of the basic parameter, select the latch to be used and input the initial

address and end address.

Basic Parameter Settin

Basic Operation Setup | Device Area Setup | Error operation setup
Select latch area Latch Area
Selects the area to save data, If not Latch area 1 Latch area 2
selected, the set values in right Kind
table will be ignored, Use Start End Use Start End
[C]Enable area | [#|Enable area 2 U 0 0 0. B 0 v
" = 0 2047 0 [0 0 0
Tirner Boundary 5 0 i 127 [ i 0
Kind Start End T ] 0 2047 [ 0 0
100ms 0 999 Teiooms) | [C] 0 989 [ ] 0 0
10ms 1000 1999 T(1oms) | [ 1000 1909 1 O] 0 0
1ms 2000 2047 T(1ms) ] 2000 2047 1 [O] 0 0
Default ] [ =0l ] [ e
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(2) Operation of the data latch area

(a) The device set as the latch area keeps the previous data without initialization when the power is recovered

after cutting the power supply of the PLC.

(b) You can delete the latched data in the
- Deleting latch1, latch 2 with XG5000

following ways.

- Writing with the program (The initialization program is recommended)

- Inputting 0 in the window of XG5000

monitor

Refer to the below table for Maintaining or Reset (clear) operation of the latch area data depending on the

PLC operations.
No. Operations Detailed operations latchl latch2 | Remarks
1 | Power On/Off On/ Off Maintain | Maintain
Reset by XG5000 Overall Reset Reset | Maintain
3 | Write program  (online) - Maintain | Maintain
Broken SRAM due to (breakdown of a
Reset Reset
4 | Broken backup data battery, etc.)
Broken data due to other reasons Reset Reset
. Latch 1 Clear Reset Maintain
5 | XG5000 online
Latch 2 Clear Reset Reset

() If you click TOnline; - T Reset/Clear ; - T Reset PLC ; - TOverall Reset; , the latch 1 area will be

cleared.

Online | Monitor Monitor Debug Window Window
Bloa = A M W &
A REE o 0|

% Disconnect
@ Connection Settings...

Safety Lock
Safety Signature

Change Mode
Read...

Write...

Be gk oD

Compare with PLC...

Set Flash Memory...

Control Redundancy

Communication module setting

Select

Info

Reset/Clear 3 Reset PLC... N
rebooting.
Diagnosis »| @5 Reset Individual Module
= Force 0. Clear PLC...
Skip I'O... Clear All PLC...
Fault Mask... SD Memaory 3

Module Changing Wizard...

o

m

Delete Parameter(Standard Settings,HS Link,P2F)...

() Reset

@ Overall reset

Clears all errors warnings occurred in current PLC
and operates PLC.
Reboots the PLC after deleting latch 1(retain), 1O
skip, fault mask, forced 1jO.
Sometimes error fwarning occurs again even after

] [ Cancel

PLC Reset - NewPL

Mote: ¥G5000 will be disconnected after PLC Reset.
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(d) After selecting "Online; - T Reset/Clear ; - TClear PLC  latch area 1,2, if you click “Delete”, it will be
Cleared.

| Clear ltern | Clear Memary | Clear Latch

Latch 1 Latch 2

Latch setin PLC

[] Latch1 [] Latch 2
Start device End device Start devicel End device

1] 0 0
2047
127
2047
191
200
205

(3) Deletion of data at once
If you click ‘Delete’ in the memory area, the memory of all devices will be deleted as ‘0'. So this function can be
used when you want to delete the certain area of the device at once.

(@) After selecting  "Online; - ™ Reset/Clear 5 - "Clear PLC ; - T Clear Memory ; , if you set up the
area to be deleted and click “Delete”, the device area will be cleared.

Clear ltern | Clear Mermory | Clear Latch
Select| Device Start device | End device [ Clear ]
& F 0 2047
i ¥ i} 5647 Select All
""" K i k)
I % T i 5047 Feset All
= 0 2047
[ = 0 3a3
i - - i 37
[ == I i 127
[ =< i 45
= 8] 1] 13999
(g =] A a 16383
= 0 32767

*In case the mode is changed into RUN by a switch in the remote RUN mode, the PLC is operates continuously
without intermission.

= Modificaiton is possible during run in the RUN mode by a switch but the mode change operaitons through XG5000 are
restricted. Only when mode change is not allowable in a remote site, set the mode switch in RUN position.
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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: NG 5000_PADT D
CPU Series [XGB V] [ProductName... ]
CPU type: Auto-allocation
XGB-DR.16C3
Program name: :ggﬁgg@ﬂ
XGB-XBCEB
Program language _X:GB—.X:BCEX’
ow e st
NGB-XBCU
HKGB-XEMS
Project description:
PLC CPU Type | Language Description Remarks
NErE yp guag p
XGB- MK language | Dedicated product Modular type
DR16C3 guag P P
XGB- MK language | Dedicated product Compact type
DR32HL guag p pact typ
Economic : XBC-DR10/14/20/30E
XGB-XBCE | MK language XBC-DN10/14/20/30E, Compact type
XBC-DP10/14/20/30E
(GEXECH | MK lanauage | DEUXE: XBC-DR2I64H, XBC-DN32/64H g’g"psv‘;te?ﬁic
XGB guag XBC-DP32/64H P
included)
Standard : XBC-DR20/30/40/60SU,
XGB-XBCS | MK language XBC-DN20/30S (U), Compact type
XBC-DN40/60SU
XGB-XBMS| MK language | Standard : XBM-DN16/32S , XBM-DR16S Modular type
high performance : Compact tvoe
XGBXBCU | MK lanquage XBC-DN32U, XBC-DN32UP, XBC-DN32UA (DC powe?/IgL c
9Uage | v BC-DP32U, XBC-DP32UP, XBC-DP32UA induge o
XBC-DR28U, XBC-DR28UP, XBC-DR28UA

]
n
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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
a4 7P XGB_PROJECT *
4 BB Network Configuration
a4 Unspecified Metwork
% MewPLC [BOSO Internal Cnet]
: ,ﬁ, MewPLC [BOS1 Internal FEnet]
.. 3 System Variable
a-f) NewPLC(XGB-XBCU)-Offline
.23 variable/Comment
[® Parameter
Basic Parameter
0 /O Parameter
- [ Internal Parameter
5l Scan Program
----- MewProgram

w X

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

Basic Parameter Setting I -————

V]

Basic Operation Setup | Device Area Setup | Error aperation setup|

Basic operation seftings Qutput Contral
[¥] Dwutput during debugging
[T]Keep output when an error accurs
Keep output when converting RUR->5TOP
Keep output when converting STOP->RUN
[T]Delete all areas except latch when an errar occurs

[[]Fixed period operation:
mode (1 ~ 939ms) 10l

Assign fiked points to /0 slot(B4)

Timer Setup

Watchdog Timer:
(10 ~ 1000ms)

Standard Input Filter: ms

800 mg

Default ] [ =0 ] [ ETpS ]

Classification Items 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 Output durin
operations debﬁ in g Set whether allowing the actual output during| Allowable/Prohibited
gging debug operation.
Output Hold wh Determi heth llowing the Output Hold L
utput Hold when errors egrmlne_ whether allowing the Output Ho Allowable/Prohibited
occur function set in I/O parameters when errors occur
Device . Selection of latch area | Set each device’s latch area.
area setting
Resumption of operation . . . .
Error_ in case of computational Determlne Whether_stopplng or resuming the operation Stop/Resume
operation oITors in case of computational errors.
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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
window, the below setting window will be displayed.

/O Parameter; in the project

B e o«

==HN=E — S<EfL -1k

NIBMISGBM I

%

- Base 00 : Default
..... = Slot 00 : Default
..... = Slot 01 : Default
..... = Slot 02 : Default
..... = 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

If you click the "Module; in the

Slot

w

s

o

m

.

o

w

o

Tslot

Module Comment

-

1(ntemal] = Digital Madule List
2 Bﬁ Input/Output Module

------ B =BCDR2EU DT 24v |

Input Filter

Emergency Out]

Allocation

JPUT/TR I

NPUT 16po

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.

AIIBaseIBe!Ease I

[_wor ]

=-f Base 00 : Default

..... = Slot 01 : Default
..... = Slot 02 ; Default
..... = Slot 03 ; Default
..... =z Slot 04 : Default
..... == 5lot 053 : Default
..... = Slot 06 : Default
..... = Slot 07 : Default
..... =z Slot 08 - Default
..... == Slot 09 : Default
..... = Slot 10 : Default
..... = Slot 11 : Default

..... A, slot 00 : XBC-DN32

Slot M odule Comment Input Filter | Emergency Out Allocation
Ojmain) | ¥BC-DN32U [DC 24 3 Standard[ms] Crefault FO0OO ~ POO3F
1(Internal]
2
3
4
5
g
7
g
g
2
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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.

(@CTOFEMEICTIEEES ]

==N=E — ><<E-df -1k

Details

Delete Slot

R
s
i
3
8
5

Copy to Clipboard

=
“
==}

CINWN =3

All Base | setgese | m

= Base . ault Module Comrent Input Filter | Ernergency Out Allocation
WRC-Ciki 272 - -

C . Elll
Details

----- = Slot 01 :
----- == Slot 02 : Defau
----- == Slot 03 : Defau
----- = Slot 04 : Defau

Delete Slot

Copy to Clipboard

..... = Slot 05 : Default 5
..... = Slot 06 : Default 3
..... = Slot 07 : Default 7
..... = Slot 08 : Default g
..... = Slot 09 : Default q
..... = Slot 10 : Default 10
..... = Slot 11 : Default 1

Input/Qutput Module Setti |tk | eS| Input/Output Module Settil
Module: Module:

Input Input

Filter: Standard - Filter: [Smndard - ]
Standard | |

I Pulse Catch: 1ms I Pulse Catch: [[]8 [[]a [ 10[F] 11[F] 12[F] 13[F) 14 15
3ms
Sms
10 ms I
Cutput 20ms Qutput
g oms
100 ms

Channel

E mergency O utput

Channel oorooemgy— I

' Channel 01 [08-15] | Clear 1
T —

[ ok ][ cancel | [ ok ][ cancel

« In case each set details are different from the actually accessed I/O module, ‘Module Type Mismatch Error’ occur and

the error will be displayed.
« If there is no setting, the CPU reads each /O module’s information for operation.

LSE . ecrric | 2-4




Chapter 2 CPU Function

2-5

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 I

I B |G

Basic Operation Setup | Device Area Setup | Error operation setup|

Basic operation settings

Output Control
[“1Fixed period operation: [¥] Output during debugging
mode {1~ 389ms) 10 [T Keep output when an error occurs
Assign fixed points to /0 slat{64) Keep output when converting RUM-> STOP
Keep output when converting STOP->RUN
[[1Delete all areas except latch when an error occurs
Tirner Setup

‘Watchdog Timer:
(10 ~ 1000ms

Standard Input Filter: 3 ~|ms

500 s

l Default ] [ ol ] l Fa J

(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) If it is 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
WOT & &gt
WoT3l2E 2t ’ WOT3I2E3t
|02 £l8 &
| I
’\@DT wa A I
ﬁiH:END
|
< 1AM >
I

(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
Online; - "Error/Warning; , you can see the current 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 Tirne Contents i

W92 30 2014-09-26 14:04:35.590 Module type mismatch error, Base 0, Slot 2
W9 30 2014-09-26 14:05:16,530 Module type mismatch error, Base 0, Slot 2
W3 30 2014-09-26 14:21:48,590 Module type mismatch errar, Base 0, Slot 2
| L] 2014-09-26 15:11:18.530  Module type mismatch error, Bage 0. Slot 2
Wi 30 2014-09-26 15:34:03,%30 Module type mismatch error, Base 0, Slot 2
W97 30 2014-09-26 15:45:29,590 Module type mismatch errar, Base 0, Slot 2
W9 30 2014-09-29 16:23:34,590 Module type mismatch error, , Slot 2

2014-09-29 16:: 590 Module type mismatch error, Base 0, Slot 2

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

[ Update | [ Clear |

Fead Al ] [ Save ] [ Close l
ltems Description Remarks
Error/Warning |Displays the current ErrorA\Warning. -
Error history  |Displays Error/Warning occurred in order of time. Saving up to 100

If you click ‘Delete’ in the Error/A\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 resullts, etc.
They can be divided into the failure mode stopping the operation for system safety; minor failure mode that informs a user of
failure warning 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

(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.

LECTRIC | 2-6
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* 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.

» When operational errors occur during executing programs, you can determine whether resuming the operation based
on the settings of “Basic parameter -> Error operations setting -> Resume the operation in case of operational errors” of

the XG5000 project.
« This parameter’s default value is set as “Resume the operation in case of operational errors”.

« 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 external 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
FO00 F0002 | ERROR ERROR ERROR status
- _CNF_ER System error Reports the failure status of the system.
F0021 | 10 TYER Module type error The module type is not matched.
F0022 | _I0_DEER Zﬂr:)(ime separation The module is separated.
FO024 | IO RWER Module I/O error Jgere are some problems with the module
F0025 IP_IFER Module interface error There are some problems with the special
- - communication module interface.
FO026 | ANNUM_ER | External device failure | " 2iures are detected from the externdl
F002~3 - - device.
FO028 | BPRM_ER Basic parameters There are some problems with the basic
parameters.
FO029 | IOPRM_ER IO parameters There are some problems with I/O
parameters.

Special module

FOO2A | SPPRM_ER Abnormal special module parameters

parameters

F002B | CPPRM_ER Communication Abnormal communication module parameters
module parameters

F002C | PGM ER Program error There are some errors with the program.
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There are some errors with the program

FO02D | _CODE_ER Code error code
FOO2E | SWDT ER System Watch dog The system Watchdog works.
FO030 | 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.
F0041 | DBCK ER Backup error There are some problems with data backup.
F0043 | _ABSD _ER Shutdown cased_ by Stoppage caused by abnormal operation.
abnormal operation
FO046 | ANNUM_WAR | External device failure (';"e'ci‘(’:"efa"“res are detected from the external
F004 F0048 | HS WAR1 High speed link1 High speed link — more than parameterl
F0049 | HS WAR2 High speed link2 High speed link — more than parameter2
FO054 | P2P WAR1 P2P parameterl P2P — more than parameterl
FO055 | P2P WAR2 P2P parameter2 P2P — more than parameter2
FO056 | P2P WAR3 P2P parameter3 P2P — more than parameter3
FOO5C | CONSTANT ER | Fixed cycle error Fixed cycle error
_LOGIC RESULT | Logic result Displays the logic result.
FO110 | LER Operational error IetrlrsO ?n during 1 scan in case of operational
F0111 | ZERO Zero flag It is On when the operational result is 0.
Fol1 It is On when CARRY occurs durin
FO112 | _CARRY CARRY flag . 9
operation.
F0113 | ALL Off All outputs Off It is On when all outputs are Off.
F0115 | LER LATCH Operational error latch | It maintains O in case of operational error.
FO15 - _PUTGET_ERRO | PUT/GET error O main base PUT / GET error
F023 - | _PUTGET NDRO EUT/ GET completion | i base PUT / GET completion
FO058 - _ERR _STEP Error step Saves error step.
Increases when executing module
FO60 - _REF_COUNT Refresh REFRESH
F062 ) REF OK CNT Refresh OK Increases when module REFRESH is
- - = normal.
F064 ) REF NG CNT | Refresh NG Increases when module REFRESH is
- - = abnormal.
. Increases when module REFRESH is
F066 - _REF _LIM_CNT | Refresh Limit abnormal. (TIME OUT)
F068 ) REF ERR CNT | Refresh Error Increases when module REFRESH is
- - - abnormal.
F090 i 10 TYER N Mismatch slot Displays the slot number with the mismatch
- - module type.
F091 ) 10 DEER N Slot with separated Displays the slot number with the separated
- - - module module.
F093 ) 10 RWER N RW error slot Displays _the slot number with module
- - - Read/Write error
F094 ) P IFER N IE error slot !:)lsplays the slot number with module
- - - interface error
F096 - 1O TYERO Module type O error Main base’s module type error
F104 - _lO_DEERO Z?;me separation 0 Main base’s module separation error
F120 - 10 RWERO Module RW 0 error Main base’s module Read/Write error
F128 - IO IFER O Module IF O error Main base’s module interface error
F202 - _ANC ERR Information on the Displays the information on the external
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external device’s device’s failure
failure
Information on the . . .
F203 - _ANC_WAR external device’s minor D'SF"""YS the |nfor_mat|on on the extemal
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 heed 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 /O modules work normally 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 PLC will 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

F0202 ) ANC ERR Informatlon gn the external Inpyt the grror code of user—dgflned
- - device’s failures serious failure of external device.

F0203 ) ANC WAR Infolrmat|on onthe gxternal Input thg error code of user—Qeflned
- - device’s MINOR failures minor failure of external device.

i F0026 ANNUM ER detection of external serious | It is. On When the external device’s
- - error serious failure occurs.
FO046 _ANNUM_WA | detection of external slight | It is On when the external device’s minor

R error failure occurs.
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Request detection of external| . .
_CHK_ANC_E q It is the command flag asking to detect
- F2002 Serious error . . .
RR the external device’s serious failure.
F2003 _CHK_ANC_WI|Request detection of external| It is the command flag asking to detect
AR slight error minor failure the external device’s minor failure.

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

@

(®)
©

(d)

©
®

Save the error code that can be distinguished by external device’s serious failures in F202 (. ANC_ERR)
through the FWRITE command as below. (Input the values excluding 0)

In case the external device’s serious failures occur, F2002 ( CHK_ANC_ERR)flag will be On.

When the scan program is completed, the PLC checks whether F2002 ( 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, FO026 (_ ANNUM_ER) is ON and F2002 flag is automatically Off. All outputs works based on 10
parameter’s emergency output settings.

When failures occur, through XG5000, a user can figure out the causes of failures by monitoring F202
(_LANC_ERRY)flag.

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

Imput | Inflet [Cutput| input
16 16 16 16
prints | points |Peirts | points

|-||| I I.-«.:-:l
Ectemnal device's T

SEMDUS BIor input.

_PDFE}D“ [FRITE  Dooom Filz0z
il ‘ WA _WE _AC_EmR
FSET FozI02
THR_ANG E
- ®
J{DE}D' [ FIRITE Doo0OI Fiz0z ||
s ‘ GEI Ol2l  _ANC_ERR
FSET Fozu02
THR_ANG E
- w
jUZEZ [ FRITE  DOO002 Fzce ||
10| ‘ ECER
FSET Fozu02
THR_ANC_E
i

<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, P200 is ON. The error code is the value saved in DO0OO.
- In case of the motor failure, P201 is ON. The error code is the value saved in DOOO1.
- When the device 1 is disconnected, P202 is ON. The error code is the value saved in DO002.

| 2-10
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« In the above programming, when P20 is On (In case of sensor failure), the value of DO0O is saved
in F202 (_ANC_ERR) and F2002 (_CHK_ANC_ERR) will be On.

« If F2002 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
F202 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.

@)

(b)
©

(d)

©

()
@

Save the warning code that can be distinguished by external device’s minor failures in F203_ANC_WAR
through the FWRITE command as below. (Input the values excluding 0)

In case the external device’s minor failures occur, F2003 (_ CHK_ANC_WAR)flag will be On.

When the scan program is completed, the PLC checks whether F2003 ( 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, FO046 (_ ANNUM_WAR) is ON and F2003 flag is automatically Off. 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
F203 (_ ANC_WAR)flag.

If you input 0 again to F203 ( ANC_WAR) after removing the causes of failures and turn ON F2003
(_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.

Imput | Inflet [Cutput| input
16 16 16 16
prints | points |Peirts | points

|-||| I I.-«.:-:l
Edtemnal device's slight T

emer input .

PO0200
|

— ¢ [ FURITE ooonaa Fo203 l_

HAM_ZL  _ANC_WAR

F3ET FO2003

_CHE_ANC_W
AR

=

PDDEEW [ FIRITE  Dooool Foz0s ||

SZE{1_ED _ANC_WAR

F3ET FO2003

_CHE_ANC_W
AR

PDDEEE [ FIRITE noao0z Foz0s ||
10| THT 20 _ANCUAR

F3ET FO2003

_CHE_ANC_W
AR
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< 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 warning, P200 is ON. The warning code is the value saved in DO00O.
- In case of the motor warning, P201 is ON. The warning code is the value saved in DO001.
- When the device 1 is warned, P202 is ON. The warning code is the value saved in DO002.

« In the above programming, when P20 is On (in case of sensor failure), the value of DOOO is saved
in F203 (_ANC_WAR) and F2003 (_CHK_ANC_WAR)will be On.

« If F2003 is ON, it is detected by the scan end and the external 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 F203 value and can take follow-up measures.

| 2-12
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2.4 RTC Function

The high performance XGB basic unit has the clock (RTC) function and the clock keeps working thanks to the battery backup
even when the power is Off. You can use the embedded RTC'’s time data for time management such as the system’s
operating history or failure history, etc. The RTC’s current time is updated every scan based on the operation status

information flag of the system.

2-13 |

2) Click the PLC clock tab of

(1) Read/Set clock data
(a) Read/Set from XG5000
1) Click TOnline; - "Diagnosisy -

2.4.1 How to use the RTC Function

'PLC informatio
FPLC information; .

Onlinel Monitor Debug Tools Window Help

=]
&

=
=

Disconnect

Connection Settings...

Safety Lock

Safety Signature

Change Mode
Read...

Write...

Campare with PLC...

Set Flash Memary...

Control Redundancy

Communication module setting
Reset/Clear

Diagnosis

Force /0.
Skip I/O...
Fault Mask...

Module Changing Wizard...

AT 1.
D & EE
pe e mEE R E

ch

/O Parameter -

ny .

PLC ion - NewPLC

Ql FLC Information...

I pLC History..
PLC Errors/Warnings...
/O Information... I

Save PLC History

| cPu_ | Pefommance [ Password | PLC RTC

State
PLC RTCis set.

Synchronize PLC with PC clock
Sendto PLC

10:33:46 AM

I

3) If you want to transfer the PLC's time to the PLC, click the PC clock and synchronization button.

4) If you want to set up your preferred time, after changing the set values of the data and time box, click them

to the PLC.

(b) Read with the special relay

You can monitor the data with the special relay as below.

Word Flag Name Name Data Description
F053 _MON_YEAR |Clock data (month/year) HO709 Sep, 2007

F054 _TIME_DAY |Clock data (hour/day) h1214 14:00, 12th

F055 _SEC_MIN Clock data (second/minute) H2040 20 minutes 40 seconds
F056 _HUND_WK |Clock data (Year/day) H2003 2000s,Wed.

LS —ELECTRHC
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(c) Example of changing the clock data through programs

You can change the clock data through the programs as below.

P s -oovoe <

n MUUDIDD [ wov ho314 000000 || wiarchi14year
[ v h1230 00000t || 12ns0day
[ v hiiso oooooe || 11secrsomin
[ v hi20in 000003 || 2oyeansun
; | " DATEIR 000000
END
17
Area Item Input data Description
D0000 Year, Month h'0314 Mar./2014
D0001 Day, Hour h'1230 12:00/30™
D0002 Second, Minute h'1130 11 seconds/30 minutes
D0003 Year, Day h'2000 2000s /Sun.

Input the clock data in the random devices (PM,K,L,Z,U,D,R) and turn On/Off the DATEWR input contact
MO0O001. (In case the date and day are not matched, Write is not allowable)
Check whether the data was correctly changed by monitoring the above special areas (FO53~F056).

(d) How to express the day

No. 0 1 2 3 4 5 6
Day Sun. Mon. Tue. Wed. Thu. Fri. Sat.
(2) Time error
The RTC's error is different depending on the service temperature.
temperature max error(sec/day) normal condition(sec/day)

0C -4.67 ~1.56 -1.55

25C -3.11~1.96 0.58

55T -10.37 ~-1.56 -5.97

» The clock data may not be stated in the shipped product so you need to set up the clock data correctly before use.
« If you write unserviceable clock data in the RTC, it will not work properly.
Ex.) 25:00, 32th, 14 month

* In case the RTC stops or error occurs due to a battery failure, if you write the new clock data in the RTC, the error
will be cleared.

| 2-14



Chapter 2 CPU Function

2.5 Timer counter function

25.1 Timer Function

The high performance XGB's timer is the additional timer increasing the current value depending on the
measuring time. There are 5 available timer types; On delay timer (TON), Off delay timer (TOFF), Cumulative
(TMR), Monostable (TMON), retriggerble (TRTG).

The measurable time ranges by timers are as below.

100ms timer 10ms timer 1ms timer
0.1 seconds ~ 6553.5 0.01 seconds ~ 655.35 0.001 seconds ~ 65.535
Range
seconds seconds seconds

NewProgram X

POOO0D
T Lo . 1000 /250 ]
Timer type Timer contact No. Timer setting value

(1) Updating the current value of On delay timer and contact On/Off
If the input contact is On, the current value starts to increase. When the current value reaches the set time (PT)
(current value=set value), the timer’s output contact (Txxx) will be On. When the input contact is Off while the
current value increases, the timer’s current value will be 0. The timing chart of the On delay timer is as below.

Startup contact

Timer's set value

Timer's current

n
]

m

2'15 |l,—' PELECTRIC

Il
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(2) Updating the current value of Off delay timer and contact On/Off
If the input condition is On, the timer’s output contact (Txxx)is On and the current value becomes the set
value. When the input contact is Off, the current value starts to decrease and if the elapse time reaches the set
time (PT (current value=0), the timer’s output contact (Txxx) will be Off. If the input contact is On while the
current value decreases, the current value becomes the set value.
The timing chart of the Off delay timer is as below.

Startup contact

|
Timer's input cantéct

Timer's setvalue | I

——q===-
I

Timer's current

(3) Updating the current value of Cumulative timer and contact On/Off
The current value increases only when the input contact is On and if the cumulative value reaches the timer’s
et time (PT), timer output contact is on. The timer output contact maintains the On status until it is Off by the
reset coil (IL : RST command). The timing chart of the Cumulative timer is as below.

Startup contact

Timer's input [
contact L
Timer's set value : :

Timer's current
value

EST command

—R>—]

LSE.ccrric | 2-16




Chapter 2 CPU Function

2-17

(4) Updating the current value of Monostable timer and contact On/Off
If the input condition is On, the timer’s output contact (Txxx) is On. When the timer’s current value starts to
decrease from the set value (PT) and it becomes 0, the output contact is Off. The change of On/Off of the input
contact is regarded until the current value reaches 0. The timing chart of the Monostable timer is as below.

Startup cuntacu

Timer's output
contact —

Timer's set |

value |

value TTESIT T "
Timer's current :

(5) Updating the current value of retriggerble timer and contact On/Off
If the input condition is On, the timer’s (Txxx) is On.
When the timer’s current value starts to decrease from the set value (PV) and it becomes 0, the output contact
is Off. Before the timer’s current value becomes “0', the input contact is Off—>On again, the timer’s current value
is updated to the initial set value again. The timing chart of the retriggerble timer is as below.

Startup contact

Timer's input

Timer's set  _ _
value

Timer's current
value

contact L

-y

» The timer’s current value and output processing are executed in the scan END so the maximum error is as below.

Max. error : 1 scan time + Executing time from the startup of the scan to the timer command step
* For more details on how to use the timer command, refer to the XGB command manual.
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2.5.2 Counter Function

The CPU part’s counter detects the input signal’s rising edge (Off—>On) and increases decreases the current value.
The high performance XGB PLC supports 4 kinds of counter commands; additional counter (CTU), subtractive
counter (CTD),additional'subtractive counter (CTUD),ring counter (CTR).

¢ The additional counter increases the current value.

¢ The subtractive counter decreases the current value.

e The additional'subtractive counter increases or decreases the current value depending on the 2 input

conditions.

¢ The ring counter increases the current value and renews the current value as “0” whenever the current value

becomes the set value.
(1) Updating the counter’s current value and contact On/Off
(a) Additional counter

MNewProgram X

FOn0g3 |
o— -
HODaO1 oo

a1 | R—

CTU £0000 100 ||

e It increases the current value under the rising edge of the input condition.
¢ When the current value increases and becomes the same as the set value, the counter’s output contact
(Cxxx) is On.
o The current value is “0” and the output contact (Cxxx) is Off while the reset signal is On.
(b) Subtractive counter

NewProgram X

Fi003: [t Co0o o0 ||
of— | '

MODOD1 Co00
af— ! Rxr—

o It decreases the current value of the rising edge of the input condition.
¢ When the current value decreases and becomes “0”, the counter’s output contact (Cxxx) is On.
o The current value is “0” and the output contact (Cxxx) is Off while the reset signal is On.

(c) Additional -subtractive counter

NewProgram X

M”'i,u.m [ cru £o00n HODODZ HODOD3 0 |
0 ' :

HODOO!1 £ooon
i R—|

e The current value increases under the rising edge of the additional input condition and the current value
decreases under the rising edge of the subtractive input condition. When the current value is greater than
or equal to the set value, the output contact Cxxx is On. The current value is smaller than or equal to the
set value, the output contact Cxxx is Off.

o The current value becomes 0 in case of reset sighal input.

(d) Ring counter
NewProgram X
Fonoss [ cr £o000 n ]
0 {
MOoo01 0000
| |
5 R—
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e The current value increases by 1 under the rising edge of the input condition. After the current value
reaches the set value, the current value becomes 0 under the rising edge of the next input condition.

¢ When the current value is the set value, output contact Cxxx is On. Under the rising edge of the next input
condition or the rising edge of the reset condition, output contact Cxxx is Off.

¢ During counting the ring counter, it the reset condition is input, the current value becomes 0.
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(2) Counter’s maximum counting speed

The counter's maximum counting speed is determined by the scan time. only when On/Off time of the input
condition is greater than the scan time, it can be countable.

counting n :Duty (%)

t, : scan time(s]

¢The duty (n) puts the input signal’s On, Off time ratio on a percentage basis
O

OFF OFF

- T ———— T2
] | |

71
1 = ———«100 [
Th=Te T TiTe L]
2
T >Te D= ———=100 [%
F1+7T2 (7]

* You are recommended to use the high speed counter function to count the high speed’s input pulse accurately
that cannot be counted with the counter command

LSE.ccrric | 2-20
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2.6 Remote 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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2.71/0 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.

2.7.1 Forced I/O setting method

Click TOnliney - T Forced I/O setting ; .

Module address Forced input ) Enable (@ Disable

E] Forced output () Enable @) Disable

Forced device list
[] Show Enables Only

|

Set by De\mel Set by Vansble Name

m
3
o
T

a g

N 8 8 8 8 8 8 s 8 8 3
° ° ° ° ° ° .-
¥ Enable [ JInput @ Output | variables | [ Delete Al | [ selectan [ apply [ ok ][ cancel |
The below table represents the items related to the forced I/O setting.
[tem 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.
View . .
. You can check the set input, output variables.
variables/comments
You can set the forced I/O Enable under the condition that the whole 1/O
Select All
areas are On.
You can delete the forced I/O Enable under the condition that the whole I/O
Delete Al
areas are Off.
Set device It displays the 1/O area where even one bit is set.

2.7.2 Timeto 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
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image areas including the operation results, the data of the contact set as the forced On/Off is replaced by the
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 works 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.

2.8 Direct I/O Operation Function

I/O contact's Refresh is executed after the scan program is finished. Accordingly, the data of the 1/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 I/O data during execution of the program, through ‘lORF’ command, you can
directly read the input contact status for operation or can directly print out the operation results in the output contact.
The below figure indicates the example of the direct I/O operation through the IORF command.

NewProgram

MOoooo
EI_|= | [ORF hoonz hO0A0FFFF hDEIEIDFFFFl_

EHD

B

* When M000QO is On, the IORF’ command is executed and the first operand specifies the slot number. The second
operand is the mask data of the upper 32 bits, the third operand is the mask data of the lower 32 bits. You need to set
the bit to be refreshed as ‘1. The bit set as ‘0’ is not refreshed.

» When you read and write the data in the expansion module through the IORF command, it takes approximately
1~2ms. Accordingly, if the IORF command is used in the fixed cycle task or the external interrupt task program that
is input at a short interval, task conflict may occur.

« For more details on the IORF command, refer to the XGK/XGB command manuals.

2.9 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
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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.
o The error code, date, time, error details are saved.
o The histories can be saved up to 1008 EA.

o 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.
e The histories can be saved up to 100 EA.

2.9.3 Power down history

On or Off ime of the power is saved as the ON/OFF information.
¢ ON/OFF information, date and time are saved.
e 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.
e The date, time and details of operation changes are saved.

e The histories related to system operation are saved; XG5000 operation information, change of the key switch position, etc.

e The histories can be saved up to 100 EA.

Errar Log | Made Change Log | Svster Log | Shut Down Log|

Index  Date Time Contents i

Wa7 2014-09-23  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 USE. OK. Connect
W91 2014-10-07 11:22:09.315 USB, OK, Disconnect
W9 2014-10-07 13:30:08.543 USE. OK. Connect
W33 2004-10-07 1%33:55 455 Momently shut-down
W9 2014-10-07 14:54:21,504  USE, OK, Connect
W95 2014-10-07 14:56:26.210 USE. OK. Disconnect
W96 2014-10-07 14:56:44,433 USE. OK. Connect
W97 2014-10-07 14:57:00,452 USE, OK, Connect
W98 2014-10-07 15:28:14.662 USE. OK. Disconnect
93 20014-10-07 15:41: USE, OK, Connect

+ ]

Clear

Clear all logs ] l Fead All ] [ Save ] [ Close l
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2.10 How to allocate 1/0O 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

Slot No. Model I/O allocation Remakrs

g input : PO000 ~ POO1F ) S
0 XBC-DN32U output ; PO020 ~ POO3F Fixed as the basic unit
1 Embeaded  special | 5040 pog7e -

functions

2 XBE-DC32A input : PO0B0~PO11F Actual input : PO080 ~ POO9SF
3 XBE-TN32A output : P0120 ~ PO15F Actual output : P0120 ~ PO13F
4 XBL-C21A PO0160 ~ PO19F -
5 XBF-ADO4A P0200 ~ PO23F -
6 XBF-DVO4A P0240 ~ PO27F -
7 XBE-DC32A input : P0280 ~ PO31F Actual input : P0280 ~ PO29F
8 XBE-TN32A output : PO320 ~ PO35F Actual output : P0320 ~ PO33F

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

Project
4 NewPLC(XGB-XECU)-Run
i@ Global/Direct Variables
a.[® Parameter

Lo

s OhuAIAx V:°AD2

i~ User Function/Function Block
%[ User Data Type
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o v RO

b4l

NIBﬂmISﬁBmeI

=3 Base 00 : Default St
i~ Slot 00 : XEC-DN32U
- Slot 01 Default

Module

Comment

Alacation

Input Fiker | Emergency Out
3 Standardfms]

Defaul:

H I
i By Slot02: XBE-RY16A ( WBE-FiT 164 (RELAY

Defaul

fuzp Slot 03 : Default

-z Slot 04 : Default

‘-z Slot 05 : Default

iz Slot 06 : Default

fez Slot 07 : Default

w|m||om o] e[|

-z Slot 08 : Default

‘-z Slot 09 : Default

iz Slot 10 : Default

==

fz Slot11: Default
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2.11 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.

Haoood | aoop i 000000 000000 ||
i .
| movp 000100 no0z00 ||
HOODD!1 HoDDO? HOOD2D
o /] —
_MDFDIDS | sov 000100 DO0O0O ||
END
16

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

Cnline | Monitor Debug Tools Window
% Disconnect

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

Read...

Write...

B ae gb

Compare with PLC...

Set Flash Memory...

Control Redundancy

Communication module setting »

Reset/Clear »

Diagnosis 3
B Force VO...

Skip /0.

Fault Mask...

Module Changing Wizard...

Base Changing Wizard...

@9 Start Online Editing Ctrl+
% Write Modified Program Chrl=W
@ End Online Editing Ctri=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.

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

Onine | Moritor Debug _Tools _Vinde
Write - NewPLC
@ Connection Settings... Writing Program... Elapsed time:

Safety Lock

Safety Signature

11.8KE [ 28.5KB

Change Mode 1 current: NI - -
Read.., Total: [ 41 =
Write...

By g b

Compare with PLC...

Set Flash Memory...

Control Redundancy

Converting the program into execution code. ..

Communication module setting »

Reset/Clear > (=] 1t may take long time due to the size of online editing
Diagnosis 4 = program.

@ Force I/O...
Skip YO,

Fault Mask...

Module Changing Wizard...
Base Changing Wizard... @ Modified program successfully written to PLC,

@ Start Online Editing ctri+Q

[@ Write Modified Program Ctri=W

@ End Online Editing ctri=U

2-27| LSELecTrIC




Chapter 2 CPU Function

(6) When Write Program is completed, click Online; - "End Modification During RUN; .

Online | Monitor Debug  Tools  Windov
£ Disconnect £
@ Connection Settings...

Safety Lock
Safety Signature

Change Mode »
Read...

Write...

Bagb g

Compare with PLC...

Set Flash Memory...

Control Redundancy

Communication module setting »
Reset/Clear » . .
Diagnosis » KGSDGD
B Force I/O...
Skip 'O,
Fault Mask...

Module Changing Wizard...

Ease Changing Wizard...

C-? Start Online Editing Ctrl=0Q
&8 write Modified Program Cirl=W Ves l [ Ne
% End Online Editing Ctri=U

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

NewProgram X

Moo [ aoop 1 0anoon nooooo ||
. |
G 000100 ooo200 | |
HODOO! WOD0o2 HOO04 HODO0S Hoo020
g [} 1.1 11 [} —
HODO03 HOoO0? HODD1F
— | 1} —
END
18

* For Madification 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 fOnlines - "Writes and
choose ‘Network Parameter’ to execute Write.
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2.12 Read I/O information

It is the function to monitor each module’s information comprising the XGB PLC system.

(1) If you click Onliney - /O Information; , the information of each module of connected systems will be

monitored.
r ™y
/O information M
Base module information Slot IO information
----- i) Slat Madule

0 XBC-DM32U [DC 24 INPUTATR OUT
1 ¥BF-4HBE (Input 4CH, Current Output 2
2 XBE-Rv164 [RELAY QUTPUT, 16paint
3
4
5
E
7
g
9
10
1Al

|| show Existing Base Only

[ 1/0 Sync J[ pewis |[ ok ][ cancel |

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

3 e —————— 1
Module Info. - XBC-DN32U (DC 24W INPUT/TR OL._.. || S|
R

Detailz Corntent
Module rame | *BC-DMN32U [DC 24 INPUTATR OUTPUT, 32poi
Errar Eror Code(0x0]
05 Wer Wer. 1.00
05 Date 2014-0917

Close
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2.13 Monitoring Functions

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

(1) If you click

Monitor | Debug  Tools
Start Monitoring
Pause

Resume

Pausing Conditions...

@ PRERE

Change Current Value...

=1
|

System Monitoring

Device Monitoring

Special Module Maonitaring
Trend Monitoring

PID Manitaring

"EFad

SOE Monitoring

Custom Events

(R

Data Traces

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

(2) The below table provides the descriptions on each item.

ltems

Descriptions

Remarks

Start/End monitor

Specifies the startup and end of the monitor.

Changes every time you
click

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’

\Cllgsgglng the  current Changes the currently selected device’s current value.

System monitor

Monitors the current system'’s general information.

Device monitor

It is the function to monitor each device.

Trend monitor

Monitors the set device's trend.

User event

Monitors the set device’s value when the event specified
by a user occurs.

Data trace

Traces the set device's value.

For more details, refer to the
XG-5000 manual.

| 2-30




Chapter 2 CPU Function

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

Change Current Value TlolmeeSwm| Change Current Value [ D [

Mame: D0O000O0 Mame: MO0000
Type: WORD Type: BIT
Range: (-32768 ~ 32767) Range: (0 ~ 1)

Display type: Signed decimal Display type: Signed dedmal

Set value Set value
Value: 1 Value: @ 1(TRUE)  (O) 0 (FALSE)
[ 0K ] [ Cancel Farced 1/OW [ OK l [ Cancel ]
(b) Device monitor
It is the monitoring function by device.
[=d NewPLC - Davicz Monitering . .
%Eile Edit Wiew PLC Window Help
= skl e
z8 DEDMEHD @& |8 ¥
IBEDE -
Device Tree - x
=8 XGB-XBCU D
P o |1 [ 2] 3]s s]e[ 7] s8] s

M 000000 | 0000 @ 0000 @ 0000 0000 ¢ 0000 @ 0000: 0000 @ 0000 @ 0000 @ 0000

K 000010 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 ¢ 0000 @ 0000 @ 0000 @ 0000 @ 0000

F 000020 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 @ 0000 : 0000 : 0000 @ 0000 @ 0000

T 000030 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 @ 0000 @ 0000 @ 0000 @ 0000 @ 0000

[ C00040 | 0000 ¢ 0000 ¢ 0000 0000 ¢ 0000 0000 : 0000 @ 0000 @ 0000 @ 0000

1] D000S0 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 ¢ 0000 ¢ 0000 @ 0000 @ 0000 @ 0000

7 CO00E0 | 0000 : 0000 ¢ 0000 0000: 0000 0000 0000 : 0000 @ 0000 ;@ 0000
Y5 CO0070 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 ¢ 0000 ¢ 0000 @ 0000 @ 0000 @ 0000
L 000080 | 0000 @ 0000 @ 0000 0000 ¢ 0000 @ 0000: 0000 @ 0000 @ 0000 @ 0000

M 000030 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 @ 0000 @ 0000 @ 0000 @ 0000 @ 0000

D 000100 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 @ 0000 : 0000 : 0000 @ 0000 @ 0000

: R 000110 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 @ 0000 @ 0000 @ 0000 @ 0000 @ 0000
7R D020 | 0000 : 0000 @ 0000 0000: 0000 : 0000: 0000 : 0000 @ 0000 @ 0000

CO0130 | 0000 ¢ 0000 @ 0000% 0000 ¢ 0000 ¢ 0000 ¢ 0000 ¢ 0000 @ 0000 @ 0000
C00140 | 0000 ¢ 0000 ¢ 0000 0000: 0000 0000 0000 @ 0000 @ 0000 @ 0000
CO0150 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 ¢ 0000 ¢ 0000 @ 0000 @ 0000 @ 0000
DOO1E0 | 0000 : 0000 0000 0000 0000 0000 : 0000 : 0000 @ 0000 @ 0000
D070 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 : 0000 @ 0000 @ 0000 @ 0000 @ 0000
D0O0180 | 0000 0000 0000 0000 0000 0000 0000 : 0000 ;@ 0000 @ 0000
000190 | 0000 ¢ 0000 @ 0000 0000 ¢ 0000 ¢ 0000 ¢ 0000 ¢ 0000 @ 0000 @ 0000
C00200 | 0000 ¢ 0000 @ 0000: 0000: 0000 : 0000: 0000 @ 0000 @ 0000 @ 0000

(c) Monitor suspension setting
It is the function to stop monitoring when the set device value is matched.
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Pausing Canditions - NewPLC |2 |

| selectal | | Resetan | Fnd |

Use Type Device | Condition| Set value| arable| Comment
WORD Doooon == 20

1
2
3
)
5

w|m|~|m

=

~

Monitor Pause -

L& manitor is paused.

Name: DO0o0o0
Condition: ==

Set Value: hoo14
Value: hoo14

(o ]

(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.

You are recommended to use the Trend Monitor function to check the rough data trend.
N

Device Value

—  T1S(FO003) TISFOL.  ON

09:22:40,
09:22:41.7-

09:22:42 §

Device Value

000000 90.00

-
3.0

5.4
5

9:22.38
9:22: 40,
9:22:41 .7
09:22:42 ¢
9:22:44.9
9:22: 4

=]
(=]
<]
=]

o
o
o
o
o
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(e) Custom event

1) It is the function to monitor the detailed information when the event set by a user occurs.

Register the user event additionally.

Custom Event

Pl

Ewent Setlings l Ewent History l

Custom Event Capture @) Disable

") Enable

10| Enable| Type| Device| Wanable | Event condition M eszane
A

dd Event

2| O
3| [ Edit Event
4| [ -
5] Cut
Copy
Delete
Delete All
Save Event
Open Event
4 L 3
Mernu W I [ Apply PLC J[ K l I Cancel
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2) Establish the basic settings and related device.

In case the rising edge of MOOOO device occur, the Alarm message “Tank 1 Error-> Please Confirm” is
recorded with the then values of DO000,L0000,D0100,N1000 devices.

-
Event Settings — @g
I Basic Settings | Associated Device Setup | I
Ewent condition: @) Rising gf ) Falling 3[9 () Transition ﬂ
Toe:
Message: Link 1 Emor->Check] -
[ ok  |[ cancet |
3) Set up the associated device.
Event Settings _— @lg
I Basic Settings | Associated Device Setup | I
Awailable Space{Bytes): 08 (Curent) / 16 (Maimum)
10 Device “Wariable Type
1 | SYu]u]u[a]x] WORD
2 LO0o0 WORD
3 Dooioo WORD
4 1000 WORD
5
[ ok ][ cancel |
L
4) It monitors the user event history.
s
% | Custom Event l (2 o]
Event Seings l Event History I
MHurber|  Type EJ Drate ﬂme Device Conterits
1 ® Alarmi 1 ¢ 2014-10-07 © 19:37:48:029 : M0O0O00O : Link1 Emrar-3 Check,
2 ® Alarmi 1 20141007 1 19:37.57.524 | MO0000O | Link Errar-» Check.

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 l 2 iz-]
Event History

Il | Date: 2014-10-07 Time: 19:41:42:210 Back |
EventID: 1 Type: Alarm Mast
Condition: Rising Device: MO000D

Copy
Message:
Link! Errar->Check

i b III

Related Device List:

Murmnber Device Wariable Type Walue
1 Canaoo WORD a
2 Loooa WORD a
3 Cootoo WORD a
4 MO0 00 WORD a

Close

 For more details on the monitor, refer to the XG5000 manual.
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2.14 PLC's Read-Protect Function

The PLC's Read-Protect function is the function to prohibit the upload of comment, parameter, program downloaded to the PLC.
If this function is set up, the use of the functions such as Open from PLC, Read PLC, Compare with PLC, etc. are restricted.

(1) How to set up the PLC's Read-Protect function
(@) Click "Online; - "Write; .

Write — PR x|
""" [VIER NewrLC o]
@ PLC Configuration
¢ -[VIE] comment
[ [Stop]Parameter -
{718 [Stop]Program Setting. ..

| [Stop]Program Upload Prohibit
- [J T Metwork Parameter

Standard settings
Cnet [based, slotd]
“E FEnet [base0, slot1]
H High-speed Link
-, P2P(EIF)

(b) If you choose the program among the items of Write, {Stop]Program Upload Prohibit’ will be activated.
(c) Then, choose [Stop]Program Upload Prohibit' and click the OK button.

(2) When you try to read the PLC under the condition that the [Stop]Program Upload Prohibit’ function is set up, the below
dialog box will pop up. Reading is not available in the PLC where ‘Read-Protect’ is set although the password is cleared.
Namely, you cannot read the PLC in any way until a new program is applied.

. Program upload is prohibited.
_l_}. After writing program with releasing "Upload Prohibit” checkbox,
yeu can uplead pregram from PLC,
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(3) How to cancel the PLC's [Stop]Program Upload Prohibit’ function
(@) Click "Online; - "Write; .
(b) Cancel “[Stop]Program UploadrProhibit" and click the OK button.

Write (8 [
----- {VIED NewpLC oK
El@ PLC Configuration
. ~[VIE) comment

3 @ [Stop]Parameter
[Stop]Program

----- {16 [Stop]Program Upload Prohibit Clear PLC...
[V Network Parameter

Standard settings

&, Cnet [basel, slotd]
FEnet [based, slot1]
----- E High-speed Link

..... P2P(EIF)

Setting...

2.15 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 "Online; - "Delete all of PLC .

rKGSUﬂIU l-*’-]

. Delete all programs, parameters, data, password saved on the PLC,
y' Continue?

Ve || Mo

5

(b) If you choose  "Yes; in the dialog box, the window for selecting the connection method with the PLC to be
deleted is created.
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Cnline Settings - NewPLC &Iéj

Connection settings

Type: IUSE‘ *I Settings...
Depth: ILucaI *H Previes
General

Timeout interval: 5 5 sec
Retrial times: I — times

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

* Send maximum data size in stop mode.

Connect J [ Ok ] I Cancel

(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

w—() 00— ) ——

Output
module
Output

module
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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

AC 125V Resistive load

DC 30V Resistive load

P’

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).

1) Barrier terminal block
As a terminal block mainly applied to the XGB compact type basic unit, crimp terminals with insulation
sleeves cannot be used. Crimp terminals suitable for connection to terminal blocks are as follows.

6.0mm or less

6.0mm or less D='

For the size of the wire connected to the terminal block, use a stranded wire of 0.3 to 0.75 m and a
thickness of 2.8 mm or less. Please note that the allowable current may differ depending on the insulation
thickness of the wire.

The tightening torques of the module fixing screws and terminal block screws must be within the following

ranges.
Coupling position Coupling torque range

IO module terminal strip screw (M3 screw) 42 ~ 58 N-cm

IO module terminal strip fixation screw 66 ~ 89 N-Cn

(M3 screw)

IO module external connector(M2 screw) 18 22 N-cm

2) Screw connection type plug (PCB plug, Screw connection): XBE-xx08A, XBE-xx16A
As a terminal block mainly applied to the XGB compact type basic unit, crimp terminals with insulation

@ Wire size
Number
of wires . . : When using ferrules with When using ferrules
single wire stranded wire . . ;
per plastic sleeves without plastic sleeves
contact
1 02~15 mr 02~15 mr 0.25~0.5 mn 0.25~1.5 mm
2 0.75 mt 0.75 mt 0.5 mn' (Twin Ferrules) 0.25~0.34 mr
@ Ferrule size
Strippi Di i
E)p ing imensions el
of Wires

1mm or less

8mm

Crimp area

.| Sleeve |-
. a

L i -

2.6mmor less

(® Recommended ferrule
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Manufacturer model name line size crimping tool
DNO00508D 0.5 mm CO225

GLW GmbH DNO00308D 0.34 mi Or
DNO00208D 0.25 m CAP4

Peel off about 6-7 mm of the sheath from the end of the wire and connect it to the ferrule. Excessive
stripping of the sheath can result in poor contact with the crimp area of the ferrule. Tighten the terminal block

screws as follows.

Screw thread M2
Flat screwdriver size 04x25
Tightening torque 02N -m

(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 AC 0.3A (COS¢ =0.7): 3 million times
(d) 200V AC 1A, 240V AC 0.5A (COS¢ =0.35): 1 million times
(e) 200V AC 0.3A, 240V AC 0.15A (COS¢ =0.35): 3 million times
() 24v DC 1A, 100V DC 0.1A  (L/R=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 1.8 Initial value
5 3
10 6
20 12
70 45
100 60
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(a) Setting input filtter

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

Project Window

ftems

-EE kkk

=@ NewPLCXGB-XBCH)-Offine
E‘j Variable/Comment
El@ Parameter

Basic Parameter

i T 140 Parameter
¢ - Embedded Parameter
=& Scan Program

------ MewProgram

Ll Project

2) Click "Module; at the slot location.

I1f0 Parameter Setting ﬂll

Module list

= @ Base 00 : Defautt
----- = 00 : Default
----- = 01 : Default
----- = 02 : Default
----- = 03 : Default
----- = 4 : Default
----- = 05 : Defautt
----- = 06 : Defautt
----- = 07 : Default
----- = 08 : Default
----- = 09 : Default
----- == 10 : Default

Slot b odule

Emergency Out Allacation

w | oo~ | oo e o =

(=}

2

[elete Slat | [relete Baze Baze Setting

[etails

Pt ¥ | ok | Cancel

| LSE.ecrric
3-5
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3) Set I/0O module really equipped.

Module list

2 T Base 00 : Default Comment Input Filter | Emergency Ot Allocation
----- = 00 : Default
----- = 01 : Default
----- = 02 : Default
----- = 03 : Default
----- == 04 : Default
----- = 05 : Default
----- = 06 : Default
----- o= 07 : Default
----- o= 08 : Default
----- o= 09 : Default
----- == 10 : Default

= [l Digital Module List
B- @ Input/Output Module

IFUT/TR OUTPUT

B DC 24 INPUT/TR OUTPUT, B4p

B DC 24 INPUT/RELEY OUTPUT,

B DC 24 INPUT/RELEY OUTPUT,

| oo | oo e s =

(=]

N o
Delete Slat | De tails Prirnt ¥ 0K Cancel

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

Module list

= 3 Base 00 : Default todule Comment Input Filter [ Emergency Out Allocation
----- £ 00: DC 24V INPUT/TR C I ] INFUT/TR O 13 Standard [ms [EVIENT:

----- = 01 : Defautt
----- == 02 : Default
----- == 03 : Defautt
----- == M : Default
----- == 05 : Default
----- == 06 : Default
----- == 07 : Default
----- == 08 : Default
----- == 09 : Default
----- = 10: Default

w | oo | T e e e e [

—ry
=]

K I— i

Delete Slot | Delete Base | | Base Setting Delete Al Details Print ¥ | oK I Cancel

5) Set filter value.

LSTELECTR’IC |
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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

= P Base 00 : Default

----- = 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

Slot Module Comment Input Filter | Emergency Olut Allocation

----- &5 00:DC 24V INPUT/TRC TS PUT/TR O ard [me] [IEEEY

o (oo |~ o || e s ra | —

—
=

X

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

2) Click Emergency Output.

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

[Mput
Filter: IStandard j
PuseCatch: [~ O 1™ 21 3l 4T 5T 6" 7
Ohtpt

Channel | E mergency Output

Channel 00 [00-07) Clear j
Channel 0 [05-15]  |Hald

Ok I Cancel

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

LSTEL ECTRIC |
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3.2 Main Unit Digital Input Specifications

3.2.1 XBC-DN32U/ DP32U/DR28U 16 point DC24V input

3-9

(Sink type)

Model

Specificatio

Main unit

XBC-DN32U(/DC)/XBC-DN32UP(/DC)/XBC-DN32UA(/DC)
XBC-DP32U(/DC)/XBC-DP32UP(/DC)/XBC-DP32UA(/DC)
XBC-DR28U(/DC)/XBC-DR28UP(/DC)/XBC-DR28UA(/DC)

Input point

16 point

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 / 1mA or lower

Input resistance About 5.6kQ (PO0~PQ7: about 4.7kQ)

Response | OF 0N | ) 0/00/70/100ms  (Set by 1O parameter) Default: 3ms
time On — Off

Insulation pressure AC560Vms / 3 cycle (altitude 2000m)

Insulation resistance 10MQ or more by MegOhmMeter

Common method 16 point/ COM

Proper cable size 0.3~0.75mm

Operation indicator

LED On when Input On

External connection

8 point terminal block+ 10point terminal connector

method
Weight 571¢g 683g(UP) 683g(UA)
Circuit configuration No. Cortect No. Cortact Type
TB1 0 TB1 8 = (=T
TEOZ
Photo coupler B2 1 B2 9 % ki
_9_0—1:8-1—( E:l THOD4
g L --1, TB3 2 | B3| A =9 105
1
. [ - TB4 3 B4 | B L=l rBos
o788 Intemal L2l reo7
| bz cireuit TBS | 4 | TB5| C Lol eos
oM
....... 3| TB6 5 TB6 D 5| et
pezav Terminal block |
erminal block no. ™7 | 6 | TB7| E [5]| 803
[o)| E04
TB8 7 | B8 | F [54| TB05
[ 64| 506
TB9 | COM 5| raor
(4| ra0s
[=]|tB08
TB10 | COM (4 (2
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3.3 Main Unit Digital Output Specifications

3.3.1 XBC-DN32U 16 point transistor output (Sink type)
Model Main unit
Specification XBC-DN32U(/DC) | XBC-DN32UP(/DC) | XBC-DN32UA(/DC)
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage DC 10.2 ~ 26,4V

range

Max. load current

0.5A/ 1 point, 2A/ 1COM

Off leakage current

0.1mA orless

Max. inrush current

4A /10ms or less

Max. voltage drop when On

DC 0.4V or less

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

Common method

16 point/ COM

Proper wire size Stranded wire 0.3~0.75m  (external diameter 2.8mm or less)
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 | 8 point terminal block connector+ 10 point terminal block connector
Weight 5719 | 6839(UP) | e83g(UA)
Circuit configuration No. Contact Type
TBO1 0
DC5V TBOL TB02 1 TBO1 =1
[ TBO3 2 TB02 ||l
TBO4 3 TB03 =CH
ntemal | ] TBO5 4 T804
o]
circuit E! TBO6 5 805
8 TB16 TBO6 [a]
— 14 | T8BO7 6 1807 |Hes)
TB17 TB08 7 TB08 E:EI
TBO9 8 TBO9 [[E=!
TB18 TB10 9 1810 [ll=m]
E!I(lm TB11 ]
TB11 A o
Terminal TB12
number 812 B TB13 o]
TB13 C TB14 [:EI
TB14 D TB15 [:EI
TB15 E TB16 [l
TB17 E:EI
TB16 F =CH
TB18
TB17 | DC12/24V
TB18 COM
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3.3.2 XBC-DP32U 16 point transistor output (Source type)

3-11

Model Main unit
Specification XBC-DN32U(/DC) | XBC-DN32UP(/DC) | XBC-DN32UA(/DC)
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
zpr)lzreanon load voltage DC 10.2 ~ 26.4V

Max. load current

0.5A/ 1 point, 2A/ 1COM

Off leakage current

0.1mA orless

Max. inrush current

4A /10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge absorber Zener diode

Response | Off - On 1ms or less

time On — Off 1ms orless (rated load, resistive load)

Common method 16 point/ COM

Proper wire size Stranded wire 0.3~0.75m  (external diameter 2.8mm or less)
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

8 point terminal block connector+ 10 point terminal block connector

Weight 5719 | 683g(UP) | 6839(UA)
Circuit configuration No. Contact Type
TBO1 0
TB02 1 TBO1
TBO3 2 TRO2
DC5V. a0 TBO4 3 TBO3
=« LED ‘ TBO05 4 TBO4
L.
L bt Teos
— ) TBO7 6 7B
Internal : TBO8 7 TBO7
circuit EE 8 TB08
] | TB16 4 TB09 8 TBO9
TB10 9 TB10
TB18 TB11 A TB11
817 |, TB12 B Igig
s TB13 C
T_DC1 2/24V. TB14
Terminal TB14 D
number TB15
TB15 E TB16
TB16 F TB17
TB17 | COM TB18
TB18 ov
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3.3.3 XBC-DR28U 12 point relay output

Model Main unit
Specification XBC-DR28U(DC) | XBC-DR28UA (IDC) | XBC-DR28UP(DC)
Output point 16 point
Insulation method Relay insulation
Rated load voltage/current DC24V 2A (Resistive load) / AC220V 2A (COSD = 1),
2A/COM(P20~23),5A/COM(P24~2B)
Min. load voltage/current DC5V / 1mA
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 0.3~0.75mm  (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
0 Fe]
I:gi COMO TeoL o |
DCsV TBO1 TB02
TBO3 1 Te03 M=t
L TB04 e ]
L&D ol TBO2 TBO4 com1
Internal T TB05 =]
Circuit 2 TBO7 ¢ 78OS 2 TB06 [lni]
TBO6 com2 807 [Mes
LI TROS TBO7 3 TRog L)
f
N TBO8 COM3 TB09 (2= ]
i TBO9 4 1810 [(le2)
! — TB10 5 B (=]
I L2 2 TB12 (i
e Bl 6 813 ||ln]
TETT TB12 7 TB14 =CH
1 TB13 com4 TB15 (|nad
[ — TB16 [jlmil
L&D O TBI7 2 TB14 8 el ew
T | TWD_ TB15 9 TB18 [:E
—@_ TB16 A
L Terminal TB17 B
number TB18 CoM5
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3.4 Digital Input Specifications

3.4.1 8 point DC24V input module (Source/Sink type)

3-13

Model DC input module
Specification e
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 (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

AC560Vms / 3Cycle (altitude 2000m)

Insulation resistance

10MQ or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

Stranded pair 0.3~0.75mt  (External diameter 2.8mm or less)

Current consumption

30mA  (when all point On)

Operation indicator

Input On, LED On

External connection method

9 point terminal block connector

Weight 529
Circuit configuration No. Contact Type
TB1 0
TB2 1 TBO1 (=]
TB3 2 TRO2 [[l= ]
TB03 ||t
TB4 3 o]
TBO4
Internal TB5 4 TB05 ||ln2
circuit TB6 5 TB0O6 [:EI
m— . TBO7 |fln2)
TB08 [l
TB8 7 TB0O9 [:E
TB9 coMm B0 [Ed
TB10 coM
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3.4.2 16 point DC24V input module (Sink/Source type)

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
Operation voltage range 3?5;::;22\2% ) 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 orless/ 1mA or less
Input resistance About 5.6kQ About 2.7kQ
Response off > On 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 0.3~0.75m*  (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 TBOL [:'EIE
o 181 — 3 803 [l=2]
T804 1]
TB5 4 TBO5 |fl=2 )
TB6 5 TBO6 [::EI
7 Internal
o} TB8 q :: I
. B9 | lbi circuit 87 6 TBO7 E:EI
L1 o] TB8 7 TB08
DC|24|V """ Tainal o 10 TB1 8 TBO1 |f=2 ]
— : 802 ||l
TB3 A 1803 (9]
T804 |fei )
TB4 B TB05 [|lam )
TB5 C TB06 |fln2 |
TB6 D TBO7 |fl=B)
808 |fl)
TB7 E g2
TB8 F TB09
810 |l
TB9 | COM
TB10 | COM
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3.4.3 32 point DC24V input module (Source/Sink type)

3-15

Model

DC input module

Specification XBE-DC32A
Input point 32 point
Insulation method Photo coupler insulation
Rated input voltage DC24V
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 DC6Vorless/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 0.3mne
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
Phoo couper T B19 01 A19 1
o5 aand B18 02 Al8 12 —
- - B20 - =il V)
S & ; Bi7 | o3 | a7 | 13 | 5o ffLAl
e e el B16 04 Al6 14 gig || = = || A8
O—Ae5-0 S . B15 05 A15 15 i | |
| B2 mieasis CICH | el | VA
lII _____ com Bl4 06 Al4 16 815 M m || A5
. Bi14 - - Al4
ooy | oA bk o B13 07 A13 17 gia || = & || ais
g2 J1® ™ || a2
o B12 08 A12 18 g
Input Derating diagram 511 0o AL 1 ;‘(‘) oo 2};
- -
100 809 fl= = || A0o
% B10 0A A10 1A g | |
LIy |
\ B09 0B A09 1B 87 laall 7
= 80 \ 806 Il o m || 06
< 2 q BO8 0C A0S 1C g5 Wl e =l 205
2 o0 Bz | oo | a7 | 1> | Zllaall he
S 5 DC288Y | Bos | o | a0 | 1E | w2 |H R A
BO1
40 . BO5 OF A05 1F =
0 10 20 40 5055 C
Ambienttemperature  (°C) BO4 NC AD4 NC
BO3 NC A03 NC
B0O2 COM A02 COM
BO1 | coMm | Aol COoM
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3.4.4 8 point AC110V input module

Model AC input module
Specification XBE-ACO8A
Input point 8 point
Insulation method Photo coupler insulation
Rated input voltage AC100-120V(+10/-15%) 50/60 Hz(+3 Hz) (distortion rate < 5%)
Rated input current About 8 MA(AC100,60 Hz), About 7mA(AC100, 50 Hz)
Inrush current Max. 200 mA 1 ms (AC132V)
Input Derating Refer to the below Derating diagram.
On Voltage/Current ACB80V or higher / 5 mA or higher (50 Hz, 60 Hz)
Off Voltage/Current AC30V or lower / 1 mA or lower (50 Hz, 60 Hz)
Input resistance About 12 kQ(60 Hz), About 15 kO(50 Hz)
Response Off - On 20 ms or less (AC100V 50 Hz, 60 Hz)
time On — Off 25 ms or less (AC100V 50 Hz, 60 Hz)
Insulation pressure AC3000Vrms / 3Cycle (altitude 2000m)
Insulation resistance 10 MR or more by Megohmmeter
Common method 4 point/ COM
Proper cable size Twisted pair 0.3~0.75 M (external diameter 2.8mm or less)
Current consumption 30 mA (when all point On)
Operation indicator Input On, LED On
External connection method 10 point terminal block connector
Weight 7049
Circuit configuration No. Contact Type
TB1 0
DC5V §
LED) TB2 1
Photocoupler @9
TB3 2 TRM
B4 3 TRN?
Internal RN
TB5 COMO TROA
Circuit TB6 4 TRAS
TB7 5 TRNA
TRN7
TB8 6
TRNR
ACl110V
*COM: 6%5 TB10 TB9 7 TRNO
80 TB10 com1 TR1N
AC120V
Onrate
60
(%) AC132V
50
40
0 10 20 30 40 5055
Ambient temp(C)
Derating level
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3.5 Digital Output Specifications

3.5.1 8pointrelay output module

3-17

Model
Specification

Relay output module

XBE-RYO08A

Output point

8 point

Insulation method

Relay insulation

Rated load voltage / Current

DC24V 2A (Resistive load) / AC220V 2A (COS¥ = 1), 5A/ICOM

Min. load voltage/Current

DC5V/ 1mA

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 orless

time On — Off 12ms or less

Common method 8 point/ COM

Proper cable size

Stranded cable 0.3~0.75m  (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
DCEY B2 1
TB3 2 1 [[27]
TBL
TB4 3 2 [[8]
™ [[o]
Internal 2 8BS 4 R4 [ B3]
TB8
TB6 5 s [[e]
TBY e LB
~y TB7 6 TR7 IE:]
LTerminaJ bock 0. B8 7 TRa [ @]
TR |[& ]
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 point

Insulation method

Relay insulation

Rated load voltage / Current

DC24V 2A (Resistive load) / AC220V 2A (COS¥ = 1), 2A/COM

Min. load voltage/Current

DC5V/ 1mA

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 0.3~0.75mm  (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

TB2 COMO R EII :|:|
B3 1 Th?
NCEV ™z (=]
TB4 com1 g (=CH
TB1 TB5 2 e =N
[ TB6 com2 e =2
JSD T| TR TB7 3 TR7 %
~)— TB8 coms | TR =S
TB9 NC TRA
2 2 87 2 TB1 4 TR (=]
Internal B2 COom4 TR? (B ]
circu 1@3 1>| TB3 5 TRz (e ]
TB8

T (~) TB4 COMS5 R4 ([R5 ]
N TR5 |2 ]

_ TB5 6
Terminal no. — Cove 186 22
R7 (|RB]
87 ’ TrRa [
B8 CoM7 TRo (==

TB9 NC
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3.5.3 16 point relay output module
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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), 5AICOM

Min. load voltage/current

DC5V/ 1mA

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 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
— 2 1 L=
83 2  —
NCEV ™z (L]
TB4 3 rra 102
TBL TB5 4 TRs (L2
TB6 5 we 1=
87 6 TR7 (L2
Internal [o]
TB8 TB8 7 TR =1
B9 coMm Th9
TBY
@ TB1 8 ™ =]
L , B2 9 ™ (=3
Terminal block no. 83 A TR3 E:]
TB4 B Th4 E:jI: ﬂ
TB5 C R
e L=
TB6 D TR7 =]
TB7 E TR (2]
TB8 F TrRo |23
B9 COM
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3.5.4 8point transistor output module (Sink type)

Model

Transistor output module

Specification

XBE-TNO8SA
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 0.3~0.75mm  (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

Weight 529
Circuit configuration No. Contact Type
TBO1 0
NCRV TBOL TB02 1
:l— TRNM
TB03 2 TR |L E
— TBO4 3 TR02 (LO
nternal [_!! TRNA .E‘H:I
r'lerr.l* 8 B8 TB05 4 TRAS ﬂf
[+ TBO6 5 rns (L8]
TE( TRN7 |
TBO7 6
TRNK
TB10
btz TB08 ! TRN9
! DC12 TR1N
| Teminal block No. TB09 124V
TB10 COM
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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 0.5A/ 1 point, 2A/ 1COM
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
. Off > On 1ms 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
TBO1 0
TR0 |2
TB02 1 TRN? E::]
TBO3 2 TB03 |LE.]
NCRV TBOL TBO4 3 T804 |2
[ TBOS 4 TBO05 IE:]I: :
TBO6 5 TBO6 o=
] TBO7 6 TB07
€ TRO8 |2
Internal T TBOS 7
o TBO8 TB01 |L=n
LU . TBO1 8
L TRO2 (L=
TBO9 TBO2 9 TBO3 (LB
TBO3 A T804 |LB.)
IO | TBO4 B 1805 |2
D124V TBOS c TB06 |24
Temie Hock 0. [~ 5 TBO7 |LE=.
TBO8 (L=
TBO7 E TBO9 [=1]
TBO8 F TR10 L2
DC12
TB09 Yy
TB10 COM

3.5.6 32 point transistor output module (Sink type)

del

Transistor output module
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Specificati 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 orless
Max. voltage drop  (On) DC 0.4V orless
Surge absorber Zener Diode
) Off > On 1ms or less
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mne
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
L . . Contac Contac Type
Circuit configuration No. ¢ No. ¢ p
B20 00 A20 10
B19 01 A19 n
B18 02 Al8 12 —
NCRV 820 B17 03 Al7 13 B0 |4 K A0
Ble | 04 | A6 | 14 ol | 1| R
1 B15 | 05 | A5 | 15 | off==|l "
| Bl4 | 06 | Al4 | 16 sis He al] A6
[:]_|..'_} B13 | o7 | A3 | 17 | es||==|| s
] — B2 | 08 | Al2 | 18 | & ffaaffe
nernal | (377 — BIL | 09 | AL | 19 | o, llanll’s
~ivenit T 8 A B10 0A Al0 1A i1 j1® = |1 An
- Bog | 0B [ AGO [ 1B | ©° -] A0
[ 4 [Bos | oc [moe| 1c | ollzz||:®
B01,B02 BO7 0D A07 1D Bo7 = = |] no7
BO6 | OE | AO6 | 1E zgf; e | G
A0S
ADLAO2 | — BO5 | OF | AO5 | 1F eos || 22 |] e
me bokno, | B04 | NC | A4 | NC | 85 fla ] A
B3 | NC | Ac3 | NC | o I H{
BO2 | DC12/| A02 "
BoL | 24v | aor | “OM
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3.5.7 8pointtransistor 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 DC 10.2 ~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 orless
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 0.3~0.75m  (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
PCsV TBO2 1
TB09
[ 1
" TB03 2 Teot IEII|
. TBI0 TB02 |L—m E
Interal TB0S TBO4 3 TBO3 gﬁj
circuit 24 S I ey T TR02 L8]
] TBO5 4 =4
TB05 ==
TB06 5 TBO6 ::!,
~ TRN7 :
—— TR0L TBO7 6
D— TB08
Terminal bloc TBO9 COM TB10
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
. Off > On 1ms or less
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 16 point/ COM
Proper cable size Stranded cable 0.3~0.75mT  (external diameter 2.8mMm 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 40g
Circuit configuration No. Contact Type
TBO1 0
TB01 |[ B8]
TBO2 1 1802 (81
DCSY e | TBO3 2 803 [ B
o TBO4 3 T804 |[ B
- TB10 TBO5 4 1805 ([ B8]
Internal
TBO8 TBo6 || &)
o TBO6 5
circuit [“ K] S N |—«(‘ s o7 . TBO7 |l =]
— TBO8 (LB
TBO8 7
TBO1
L o= TBOL 8 [=]
] TBO10 TB02 E:]
( TBO2 9
D— TB03 E:]
L TBO3 A TBO4
Terminal bloc E:]
K no. TBO4 B TBO5 E::]
TBO5 C TBO6 ™
TBO6 D TB07 =]
TBO8
TBO7 E TB0S [e]
TBO8 F =]
TB10 |[&4
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 0.1mA or less

Max. inrush current 4A /10 ms orless

Max. voltage drop  (On) DC 0.4V or less

Surge absorber Zener Diode
, Off - On 1ms or less
Response time —
On — Off 1ms orless (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mm
Current consumption 120mA  (When all outputs are on)
Voltage DC12/24V +10% (ripple voltage 4 VVp-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 Al19 n

B18 02 Al8 12 -
DCsv B17 03 Al7 13 eeo [H Hl w0
B02,B01 | B16 04 Al6 14 sig J| LA [] ato
pbkowv— [ B15s | 05 | A5 | 15 | ss || 2|]~e
L AO2AOL Bi4 | 06 | Al4 | 16 :Z L ﬁl;
Internal B13 07 Al13 17 gis I1= =] a5
et | (¥ K) ns (| [B12 |08 [ A2 | 18 | enflaa|fne
— BIL | 09 | A1 | 19 B lla m|] A2
Bl2llm m |] A2
B10 0A Al10 1A gitfle = |] A
. B09 0B A09 1B slofj= =] Ao
B09 —— A09

—lIl—|t 520 BO8 | OC | A08 | 1C o |
( BO7 | o0 | A07 | 1D | || 2| b
1 L F- B06 OE | A06 1E 806 || & || acs
Connector N BOS OF A0S 1F 28;? L :8451
o B04 NC | A4 NC sos [ 2 2 || nos
B03 NC | A03 NC vl | Tl
BO2 A2 el |l

BOL COM 0L 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/ 1mA or less
Input resistance About 5.6kQ
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

8 point/ COM

Proper cable size

Stranded cable 0.3~0.75mw  (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
@1 B2 1 81 (=]
o ] Photo coupler TB3 2 B2 IE:]
S el TB4 3 83 [[2]]
- TB4
o188 d Internal TBS 4 TB5 %
|_‘239’;€ circt it TB6 5 186 E:]
- || ........ L TB7 6 TB7
peaav Terminal bloc TB8 E:]
K no TB8 7
| 8o |
TB9 COM
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3.6.2 8 point DC24V input  (Source/Sink type)

3-27

Model

DC input module

Specification XBE-DN32A
Input point 16 point
Insulation method Photo coupler insulation
Rated input voltage DC24V
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 DC6Vorless/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 16 point / COM
Proper cable size 0.3mne
Current consumption 60mA  (When all inputs and outputs are 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 20
Phoo couper T B19 01 A19 21
o o_a2d B18 02 A18 22 —
- - B20 - - A20
§ & ; B17 03 ALl7 23 oo [[LIT] o
b e ternal B16 04 Al6 24 gig || = = || ne
O—ses S L BI5 | 05 | Al5 25 S | |
| p—B02 Do B16 SE A16
lII _____ com Bl4 06 Al4 26 815 M m || A5
_ o |
ey | Tomnd bk o BI3 | 07 | A3 27 o || = = e
o B12 08 A12 28 2 e a|] *?
Input Derating diagram 81 [l e =[] A
B11 09 All 29 BIO f| & = A10
100 809 [le = A09
% B10 0A A10 2A s f[ 8 8| e
\ B09 0B A09 2B el | R | Ak
= 80 \ 806 |l o = [] 208
< 2 q BO8 oc AO8 2C o | |
B04 L N | A04
§ 60 BO7 oD AO7 2D ol | HHY |
S 5 DC288Y | 'Bos | oE | aoe | 22 | = |H K
BO1
40 . BO5 OF A05 2F =
0 10 20 40 505 C
Ambient temperature  (C) BO4 NC A04 P
BO3 NC A03 P
BO2 | INCOM | AQO2 |OuT com
BO1 |INCOM| AOL |out com
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3.7.1 8 point relay output

3.7 Combined Digital I/O module Output Specification

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), 5SAICOM
voltage / Current

Min. load voltage/Current

DC5V/ 1mA

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 (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 orless
time On — Off 12ms orless
Common method 8 point/ COM
Proper cable size Stranded cable 0.3~0.75mt  (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 819
Circuit configuration No. Contact Type
TB1 0
nesv TB2 1
- mB1 |2
( B3 2 82 |2
Internal | TB3 [o]
circuit 2 B4 3 TB4 IE:]
B8
L TB5 4 i
TBY 86 L2
@ 86 . 187 |L=]
Terminal bloc B8 |: :l
k no. TB7 6 TB9 E::]
TB8 7
TB9 COM
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3.7.2 16 point transistor output (Sink type)

Model

Transistor output module

Specification XBE-DN32A
Output point 16 point
Insulation method Photo coupler insulation
Rated load voltage DC12/24vV
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 orless

Max. voltage drop  (On)

DC 0.4V or less

Surge absorber TVS Diode

_ Off - On 1ms or less
Response time —

On — Off 1ms orless (Rated load, resistive load)

Common method 16 point / COM
Proper cable size 0.3mne
Current consumption 60mA  (When all inputs and outputs are on)
External power Voltage DC12/24V £ 10% (ripple voltage 4 Vp-p or less)
supply Current 20mA orless (DC24V connection)

Operation indicator

Output On, LED On

External connection method

40 pin connector

Weight

60g

Circuit configuration No.

Contact| No. | Contact

Type

B20 00 A20 20

B19 01 Al19 21

NCRV

Internal E, I

Aivonit

B18 02 Al8 22

220 B17 03 Al7 23

B16 04 Al6 24

B15 05 Al5 25

7

B14 06 Al4 26

B13 07 Al3 27

B12 08 Al12 28

B11 09 All 29

AGS B10 0A Al10 2A

B09 0B A09 2B

[ +— BO8 0oC A08 2C

A03,A04 BO7 0D AQ7 2D

B06 OE AO6 2E

A01,A02

' ! BO5 OF A0S 2F

DC12024V BO4 | NC | AO4 | P

LTecminal bock no. | BO3 NC AO3 )

BO2 | incom | AO2 | our com
BO1 | N.COM | AQ1 | OUTcoM

B20
B19
B18
B17
B16
B15
Bi4
B13
B12
BI1
B10
B09
B08
B07
B06
B05
B4
B03

B02
B01

A20
A19
A18
Al7
Al6
A15
Al4
A13
Al2
Al
A10
A09
A08
A07
A6
A05
A04
A03
A2
A1
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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 filter 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 input filter time in the range of Ims~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.

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.

3.8.3 Pulse Catch Function

The XGB PLC basic unit has the input contacts (PO008 ~ 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 504s can be recognized.
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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.
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Chapter 4 Built-in High-speed Counter Function

4-1

(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
c . Signal A-phase, B-phase
Sio;lglt Input Input type Voltage input (Open collector)
g 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 Counter max. and min. value is indicated
(Program setting) . o .
Ring count (repeated count within setting range)
1-phase input
Input mode ;
. 2-phase input
(Program setting) .
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
CWICCW prase 19 Opera™
B-phase input: decreasing operation
o 1 phaseinput | 1 multiplication
Multiplication ; —
) 2 phase input | 4 multiplication
function —
Cw/CCW 1 multiplication
Signal Preset instruction input(PO008 ~ POOOF)
Control input Signal level DC 24V input type
Signal type Voltage




Chapter 4 Built-in High-speed Counter Function

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.) 20.4v

Off guaranteed voltage (max.) 6V
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4.1.2 Designation of Parts

(1) Designation of parts

M
=
STATE
External Device RD/WR
) :\ ANE E:}%I
AN $T0 =loz [ ] oz ("Nﬁ
:l{t' 04 | | o4f ==t
Lo, 05 0% L8
S B
_B| M EiniciS
f_ Lo ) h )
] 08|
e % OA {:a:“,%
?{‘,} 08 ] odf K)?I
| —0loc | | odi—
| R S
‘ =Gilor | [ oefin—=
2l | '[::%
| =13 Toulio—=
\ E.ﬂ, vﬁ-[m.':_.
v
=
Terminal Names Usage
No. 1-phase 2-phase 1-phase 2-phase
PO00 ChO counter input ChO A-phase input counter input terminal | A-phase input terminal
PO01 Ch1 counter input Ch0 B-phase input counter input terminal | B-phase input terminal
P002 Ch2 counter input Ch2 A-phase input counter input terminal | A-phase input terminal
P003 Ch3 counter input Ch2 B-phase input counter input terminal | B-phase input terminal
P0O04 Ch4 counter input Ch4 A-phase input counter input terminal | A-phase input terminal
PO05 Ch5 counter input Ch4 B-phase input counter input terminal | B-phase input terminal
P006 Ch6 counter input Ch6 A-phase input counter input terminal | A-phase input terminal
PO07 Ch?7 counter input Ch6 B-phase input counter input terminal | B-phase input terminal
P008 ChO preset 24V ChO preset 24V preset input terminal preset input terminal
PO09 Chl preset 24V - preset input terminal No use
POOA Ch2 preset 24V Ch2 preset 24V preset input terminal preset input terminal
POOB Ch4 preset 24V - preset input terminal No use
POOC Chb5 preset 24V Ch4 preset 24V preset input terminal preset input terminal
POOD Ch6 preset 24V - preset input terminal No use
POOE Ch7 preset 24V Ch6 preset 24V preset input terminal preset input terminal
POOF 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
11O Internal circuit NO 1-phase 2-phase Operation | Guaranteed
: P P voltage
On 20.4~28.8V
P0000 Ch_O ch O
| 2 4.7 kQ pulse input | A-phase input off 6V or less
I L
On 20.4~28.8V
S P0001 Ch.l ch O
< ¥ ; % 4.7 kQ pulse input | B-phase input Off 6V or less
| 0002 Ch2 Ch2 On 20.4~28.8V
‘T—§ a7k | pulse input | A-phase input Off 6V or less
L1 3 0003 ch3 Ch2 On 20.4-28.8V
P . .
| % 47 KO | pulse input | B-phase input Off 6V or less
I
On 20.4~28.8V
P0004 Ch.4 ch 4
Wi A7k | pulse input | A-phase input Off 6V or less
|| On 20.4-28.8V
_ P0005 Ch.5 ch 4
’ E ‘4 '7 ‘kQ. pulse input | B-phase input Off 6V or less
| On 20.4~28.8V
— P0006 Ch.6 ch 6
* % 4.7 kQ pulse input | A-phase input Off 6V or less
On 20.4~28.8V
T PO007 Ch_7 Ch 6
% 4.7 KQ pulse input | B-phase input Off 6V or less
I
Input On 20.4~28.8V
- P0008 Chp Chp
presetinput | presetinput Off 6V or less
= ‘ ;1 e 0 20.4~28.8V
n 4~28.
P0009 ch _1 -

Z £ = % 5.6 kQ preset input off 6V or less
| Ch2 Ch2 On 20.4~28.8V
| 56kQ | POO0A presetinput | presetinput Off 6V or less

. 0008 Ch3 On 20.4~-28.8V
% ¥ &= % m__ preset input off 6V or less
I
Ch4 Ch4 On 20.4~28.8V
|| POOOC . .
* 5.6 kQ presetinput | preset input Off 6V or less
|| 0000 Ch5 On 20.4~28.8V
< ¥ & % ook | presetinput off 6V or less
I
On 20.4~28.8V
A— POOOE Ch.G Ch.6
| 56 kQ presetinput | presetinput Off 6V or less
.
Ch7 On 20.4~28.8V
A— POOOF . -
% 5.6 kQ presetinput off 6V or less
l COMO COM(input common)




Chapter 4 Built-in High-speed Counter Function

4-5

4.1.3 Functions of High-speed Counter

(1) Counter mode
(@) 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 humber 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 setting
* 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.

g g e 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 A A
pulse 4 Y L
| | | | | [
Up/Down : : : : on : :
count setting | Off | I I I Off |
| | | [ [ |
| | | | | |
Count 0 1 11 1+ 12 1 13 I 12 | 11 112
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 4 A 4 4

pulse v \
I I I l l 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 1001 11 1 12 1 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 risingffalling 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

. I I I I I I
A phase II"IpUt A | A | A | A A | A | A |
pulse : v : v : v v : v : : v
I I I I I I
I ‘lk L | ‘lk L | ‘lk L I I L ‘lk | L ‘lk | L ‘lk 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 2 |y | R 2 R 28 R 28 |
T I T I T I T T I T I T I T
I T T O O I I e I I O T T (O B
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 4 A
pulse
T T T

| | |
B phase input : : : A A A
pulse | | |

I T T

| | | | | |
Count 10 | 11 | 12 | 13 | 12 | 11 | 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.

Special Madule Parameter [ 2 &J
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
Irkemnal preset Ring - ] ] ]
Extemal preset 0 i) ] 1]
Ring Counter Min. % alue i] i} 0 0
Ring Caunter Max. Walue ] 1} 0 0
Compl output mode [Magnitude]< [t agritude]s [Magnitude]s [Magnitude]<
Compl output made [Magnitude]< [M agnitude]< [Magnitude]< [Magnitude]<
Comparatar Outputd MinWalue 1] i} 0 0
Comparator Dutputd b ax ' alue 0 i) ] 1]
Comparatar Output] MinValue i] i} 0 0
Comparator Dutput] MaxValue 1] i} 0 0
Compl output point Mo uze Mo uze Mo uze Mo use
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
4 3
OK ] | 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 Ch.4 Ch.5 Ch.6 Ch.7 )
Counter 0: linear
mode K300 K330 K360 K390 | K2220 | K2250| K2280 | K2310 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.

Count

2,147,483,647

Input
pulse

Count start

-2,147,483,648

|
Borrow

Carry
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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.

rSasc'al Wodule Parameter [ 2 ﬂhr
High Speed Counter Module
Parameter CHO CH1 CH2 CH3
Counter mode Ring Linear Linear Linear
Pulze input mode 1Phz 1-n =1 e 1-Phz 1-n =1 1FPhz 1n =1 1-Phz 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
] 3
CK ] | Cancel
Ring counter max. and min value is saved at the following special K area.
o Area per each channel (Double word) Ref
P ChO | Chl | Ch2 | Ch3 Ch.4 Ch.5 Ch.6 Ch.7 '

Ring counter min.
value

K308 | K338 | K368 | K398 | K2228 | K2258 | K2288 | K2318 -

Ring counter
max. value

K310 | K340 | K370 | K400 | K2230 | K2260 | K2290 | K2320 -

= 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

QO : notincluded

Count start @ :included

I
I
] |

Carry/borrow reset |_| | |_
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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

eiount start

Input pulse

\ O : Not included
[

: Included

Ring count min
value

Borrow I_! I 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 y
2,147,483,647 ; 2
Carry occurred

Ring count Pt :
maximum value P Startpoint /' 1

. iCarry occurred
Ring count
minimum value Stari pint i O:Not

2.147.483.648 . . . . |ncludedﬂ.:lncluq>e

*If the ring counter is %If the ring counter is
out of range within the 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

Ring count
minimum value

-2,147,483,648

A Start point A
NN -
Borrow
occurred O:Not

included@®:Includ

»
>

*If the ring counter is
out of range

If the ring counter is
within the range

when setting Ring Count.

within the Ring Count 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
(2) Ring Count setting when count value is out of the range is regarded as user’s mistake. The count is not available

(3) Use preset function or the like when using Ring Count so to surely position the count value within the range.
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(3) Compared output
(@) 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

4-11

rSseciaI Madule Parameter )
High Speed Counter Module
Parameter CHO CHA1 CH2 CH3
Counter mode Linear Linear Linear Linear
Pulze input mode 1-Phz 1-ln 1 1-Phs 1-ln 1 1-Phs 1-ln 1 1-Phs 1-ln 1
Internal preset 0 0 0 1]
Eustemal preset 0 0 0 1]
Ring Counter Min. Value 0 0 0 0
Ring Counter bax. Value 0 0 0 ]
Comp0 output mode (M agnitude)s - [Magnitude]< [Magnitude]< [M agnitude)<
Compl output mode [Magnitude]< [Magnitude)< [Magnitude)< [t agritude]<
Comparator Dutputd Min Y alue IM agn!tudek: 0 0 1]
[ agnitude]=
Comparator DutputD MaxValue | [Magritude]r-= 0 0 1]
Cornparator Dutput] Min\alus M agritude]>- | 0 0 ]
Comparator Dutputl MaxValue | R angelE xclude i 0 0 0
Comp0 output point Mo uze Mo uze Mo use Mo use
Compl output poirt Mo uze Mo uze Mo uze Mo uze
Uit time [rz)] 1 1 1 1
Pulze/Rev value 1 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 O Comp output 1
Present Value < Compared Value Setto“0”
Present Value < Compared Value Ch.0 K302 Ch.0 K303 Setto“1”
Ch.1 K332 Ch.1 K333
Present Value = Compared Value Ch.2 K362 Ch.2 K363 Setto “2"
Present Value = Compared Value Ch.3 K392 Ch.3 K393 Sett0“3”
Ch.4 K2222 Ch.4 K2223
Present Value > Compared Value Ch.5 K2252 Ch.5 K2253 Setto “4”
Ch.6 K2282 Ch.6 K2283
Compared value 1 < Count value < Compared value 2 Setto“5”
P P Ch.7 K2312 Ch.7 K2313
Count value < Compared value 1, Setio 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.
V. Area per channel :
Classification Operation
Cho | chl1 | Ch2 | Ch3 | ch4 | Ch5 | Ch6 | Ch7 i
Count enable O:disable
i K2600 K2700 K2800 K2900 K21800 | K21900 | K22000 | K22100
signal 1: enable
Compared 0 0: disable
_ K2604 K2704 K2804 K2904 K21804 | K21904 | K22004 | K22104
enable signal 1: enable
Compared 1 0: disable
_ K2607 K2707 K2807 K2907 K21807 | K21907 | K22007 | K22107
enable signal 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
Compared )
. p 0: Compared mismatch
coincidence K2612 K2712 K2812 K2912 K21812 K21912 K22012 K22112
. 1: Compared match
output signal 0
Compared .
. p 0: Compared mismatch
coincidence K2613 K2713 K2813 K2913 K21813 K21913 K22013 K22113
. 1: Compared match
output signal 1
« Comp. output point (P0020 ~ PO02F) setting
[ Special Module Parameter l )
High Speed Counter Module
Parameter CHO CH1 CH2 CH3
Counter mode Linear Linear Linear Linear
Pulse input mode: 1-Phz 14n =1 1-Phz 14n =1 1-Phz 14n =1 1-Phs 14n «1
Intemal prezet i] i] 0 0
Extemal preset i] i] 0 0
Ring Counter Min. Yalue 0 0 1] 1]
Ring Counter Max. Value 0 0 1] 1]
Compl output mode [Magnitude]< [Magnitude]< [Magnitude]< [t agnitude]<
Compl output mode [Magnitude]< [Magnitude]< [Magnitude]< [t agnitude]<
Comparator Dutputl kMin\alue 0 0 1] ]
Comparator Outputl M asV alue 1] 1] 0 0
Comparator Dutput] Min\alue 1] 1] 0 0
Comparator Dutput] MawValue 1] 1] 0 0
Campl output pairt Mo uze - Mo uze Mo uze Mo uze
Comp1 output pairt Mo uze Mo uze Mo uze
Uit time: [ms] Eg? 1 1 1
Pulze/Rev value =] 1 1 1
F23
Freq. Measure P24 1Hz 1Hz 1Hz
1 F25 P
F26
Egg OK ] | Cancel
. F29
P24,
F2B
P2C
P20
F2E
F2F

| 412
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o '
(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 O, 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

output 0 Min.value :

K 123460

Compared
output 0 Enable

Compared output O
Output Signal

External output
(in case of Enabled) X

2) Model (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 O, output is not sent out.

Count 123456>< 123457 >< 123458 >< 123459 >< 123460 X 123461 >< 123462
|

Comparator

output 0 Min.value :

I

I
Compared I |
output 0 Enable —— :

Compared output 0
Output Signal

123460 O

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 O, output is On. The output 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 123456>< 123457 >< 123458 >< 123459 X 123460 >< 123461 >< 123462
|

Comparator

output 0 Min.value :

| K 123460
|

‘ T

' |

|

|
|
|
|
|
I

Compared
output 0 Enable

Compared output O
Output Signal

| : Turn off by program

External output
(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 O, output is not sent out.

Count 123456>< 123457 X 123458 >< 123459 >< 123460 >< 123461 >< 123462
| T

Comparator

output 0 Min.value

Compared
output 0 Enable

Compared output O

K" 123458

-

Output Signal
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 O, output is not sent out.

L

Count 123456>< 123457 >< 123458 X 123459 >< 123460 >< 123461 >< 123462
| T

Comparator

output 0 Min.value

Compared
output 0 Enable

Compared output 0

123458

Output Signal
External output

(in case of Enabled)

6) Mode 5

R

(Section comparison: Min. set value of Compared Output O < 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 O, 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 : : L
' |
Compared ouput | |
| I | |
' |
External output
; I
(in case of Enablaiﬁ_l
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7) Mode 6 (Count value < Min. set value of Compared Output O or Count value = Max. set value of Compared Output )
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 Ch.4 Ch.5 Ch.6 Ch.7
Carry signal K2610 K2710 K2810 | K2910 | K21810 | K21910| K22010 K22110

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.l Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7
Borrow signal K2611 | K2711 | K2811 | K2911 | K21811 | K21911 K22011 K22111

Classification




Chapter 4 Built-in High-speed Counter Function

(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 CHZ CH3
Counter mode Linear Lirear Lirear Liriear
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) Setting
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7 range

Unit time K322 K352 K382 K412 | K2242 | K2272 | K2302 | K2332 |1~60000ms

Pulse/Rev
value

Class

K323 K353 K383 K413 | K2243 | K2273 | K2303 | K2333 |1~60000

2) In case of using Rev/unit time function, enable the following special K area

Device per each channel (Word) .
Class o T chi | ch2 | ch3 | Cha | Chs | Ché | chy | OPeraion
Reviunit time| o605 | k2705 | K2805 | K2905 | K21805 | K21905 | K22005 | K22105 | ¥ disable
command 1: enable
3) Rev/unit time value is saved at the following special K area.
Device per each channel (Word)
Class Cho | Chi [ Ch2 | Ch3 | cha | chs | che | chr | ¢
Reviunittime | K264 K274 K284 K294 K2184 | K2194 | K2204 | K2214 -

4-16



Chapter 4 Built-in High-speed Counter Function

(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.

1

1000

number of pulses per a revolution(pls

pls
sec

J unit time(ms)x

Input pluse[ )=Revo|ution/Unit time

(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 1 ’I | T T
|éSetting time=>kSetting time=>}<=Setting time: : Setting time: :
I 1
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.

Class Device area per channel Operation
Cho | Chi | Ch2 | Ch3a | Cha | Ch5 | Che | Ch7 | P
Count latch 0: disable
K2606 | K2706 | K2806 | K2906 | K21806 | K21906 | K22006 | K22106
command 1: enable

= 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, internal 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(PO008~PO00F).

[ 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)

bE Cho | chi | ch2 | cha | cha | chs | che | chz | Fef
g;fsrgf\',alue kaoa | K334 | keea | ka4 | keooa | keosa | keosa | kesta | -
Erxefgt‘?,'alu | Kk | K3 | Kb | Kb | Keez | Kkeose | Keose | Kedte | -

» 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.

Tipa Area per each channel (Bit) Ref
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7 '
Internal
preset K2601 K2701 K2801 K2901 | K21801 | K21901 | K22001 | K22101 -
command
External
preset K2602 K2702 K2802 K2902 | K21802 | K21902 | K22002 | K22102 -
allowance
External
preset P08 PO09 POOA POOB POOC POOD POOE POOF -
command

 External preset is executed in case of that rising edge of external preset input contact is occurred when external
preset allowance is enabled.

| 418
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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 ﬂhJ“
High Speed Counter Module
Parameter CHO CH1 CH2 CH 3
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}
Fiing 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 Qutput] 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) Operation
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7
Frequency
Measuring K324 | K354 K384 K414 | K2244 | K2274 | K2304 | K2334 ioégl-lgo
Period

2) Set Frequency measurement enable flag to ‘Enable’ when using frequency measurement function.
Device per each channel (Word)

Class Cho | Chi | Ch2 | Ch3 | Cha | Chs | Che | chy | ©Operation
Frequency
measurement | oe0s | ko708 | k2808 | k2008 | K21808 | K21908 | K22008 | K22108 | O disable
enable 1: enable
command

3) Frequency measurement value is saved at the following special K area.
Device per each channel (Word)

CchEs Cho | chi | ch2 | ch3 | ch4a | ch5 | ché | ch7 e
Frequency
measurement | K268 | k278 | k288 | k208 | k2188 | k2198 | k2208 | K2218 ;
value

4-19



Chapter 4 Built-in High-speed Counter Function

4) Frequency input mode can be specified as below, whose update cycle and resolution will be decided based
on the applicable mode.

Frequency unit setting Unit[HZz] Updated cycle[ms]
0 1 1000
1 10 100
2 100 10
3 1000 1

5) In case of setting up the frequency unit to 1Hz, the operation of frequency measurement function is as
show below.

Current count

700
600

Input frequencyi

300 ! ) >
250 [t [ i o N > _ ,1_;_,
210 '__|____—_T'"_>' : ; : |
L e l DR RS L — A——
0 T I ' T T T
- Revision 'l/ Revision | _ Revision __Revision ; |
Frequency [ Cycle |~ Cycle |~ Cycle | Cycle o
Measurement
enable
(10) Count pause

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 Ch.4 Ch.5 Ch.6 Ch.7 P
Count pause | K260A | K270A | K280A | K290A | K2180A | K2190A | K2200A | K2210A 2 :::;I:

Current Count

|

|

Count starting |

point |

0 T
|

|

Count pause _,—‘_,—'
enable
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(12) Count clear
When Count clear flag signal is on, present count value is set to 0. The count clear function operates at the rising
edge of the flag enable command.

Device area per channel
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7

Count pause | K2609 | K2709 | K2809 | K2909 | K21809 [ K21909 | K22009 | K22109

Class Operation

Current Count

400 f-—————— :
300 f—————2Z—— e it

Count starting
point

-200

Count clear

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 1/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.
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Ultimate performance XGB PLC Pulse generator

Shielded twisted pair cable

24V

(2) When pulse generator is open-collector output type.
Ultimate performance XGB PLC Pulse generator

Shielded twisted pair cable
!

Contact O~ .. _.._.. JAY
Sy ] T XD XA o,
I

= [ cow
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4.3 Internal Memory

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.

(1) Parameter setting area

Description Device area per channel
Parameter _ Cho Ch1 Ch2 Ch3 Remark
Value Setting
Ch4 Chb5 Ché6 Ch7
Counter mode h0000 | Linear count K300 K330 K360 K390 Word
h0001 | Ring count K2220 K2250 K2280 K2310
) h0000 1 phase 1 input 1 multiplication
Pulse input . —— K301 K331 K361 K391 Word
mode h0001 | 1phase 2 input 1 multiplication
. h0002 | CW/CCW
setting — K2221 K2251 K2281 K2311 Word
hO003 | 2 phase 4 multiplication
hO000 | (Magnitude) <
hO001 | (Magnitude) <
Comp. : K302 K332 K362 K392
OutnLt O h0002 | (Magnitude) =
P h0003 | (Magnitude) = Word
mode :
setting h0004 | (Magnitude) >
h0005 | (Range) Include K2222 K2252 K2282 K2312
hO006 | (Range) Exclude
hO000 | (Magnitude) <
hO001 | (Magnitude) <
K303 K333 K363 K393
Oi(:r?]?'l h0002 | (Magnitude) =
mcF)) de hO003 | (Magnitude) = Word
setting h0004 | (Magnitude) >
h0005 | (Range) Include K2223 K2253 K2283 K2313
hO006 | (Range) Exclude
Internal K304 K334 K364 K394
presetvalue | -2,147,483,648 ~2,147,483,647 DwWord
External K306 K336 K366 K396
preset value | -2,147,483,648 ~ 2,147,483,647 DWord
setting K2226 K2256 K2286 K2316
Ring counter K308 K338 K368 K398
in. val -2,147,483,648 ~ 2,147,483,645 DWord
m'snet‘én;e k2228 | K2258 | K2288 | K2318 o
Ring counter K310 K340 K370 K400
.val -2,147,483,646 ~ 2,147,483,647 DWord
g K2230 | K2260 | K2200 | K2320 o
g
Comp. output K312 | K342 | K372 | K402
min. value -2,147,483,648 ~ 2,147,483,647 DWord
setting K2232 K2262 K2292 K2322
Comp. output K314 K344 K374 K404
max. value | -2,147,483,648 ~ 2,147,483,647 DWord
setting K2234 K2264 K2294 K2324
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Description Device area per channel
Parameter : Cho Ch1l Ch2 Ch3 Remark
Value Setting
Ch4 Ch5 Ch6 Ch7
HFFFF No use
h0000 P0020
h0001 P0021
h0002 P0022
h0003 P0023 K320 K350 K380 K410
h0004 P0024
h0005 P0025
Comp. output 0 h0006 P0026
point h0007 P0027 Word
designation h0008 P0028
h0009 P0029
hOOOA PO02A
h0ooOB P002B
000G PO0ZC K2240 K2270 K2300 K2330
hOOOD P0O02D
hOOOE PO02E
hOOOF POO2F
HFFFF No use
h0000 P0020
h0001 P0021
h0002 P0022
h0003 P0023 K321 K351 K381 K411
h0004 P0024
h0005 P0025
Comp. output 1 h0006 P0026
point h0007 P0027 Word
designation h0008 P0028
h0009 P0029
hOOOA PO02A
h0ooOB P002B
000G PO02C K2241 K2271 K2301 K2331
hOOOD P0O02D
hOOOE PO02E
hOOOF POO2F
- K322 K352 K382 K412
Unit time [ms] 1 ~60,000 ms Word
K2242 K2272 K2302 K2332
K323 K353 K383 K413
Pulse/Rev.value 1~60,000 k2243 k2273 K2303 K2333 Word
h0000 1Hz
K324 K354 K384 K414 Word
e m—
cycle setting 0003 1000Hz K2244 K2274 K2304 K2334 Word
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(b) Operation command

Parameter Device area per channel (Bit)

Cho Ch1l Ch2 Ch3 Ch4 | Chb Ch6 Ch7
Counter enabling K2600 | K2700 | K2800 | K2900 | K21800 [ K21900 [ K22000 [ K22100
Internal preset designation of counter K2601 | K2701 | K2801 | K2901 | K21801 [ K21901 [ K22001 [ K22101
External preset enabling of counter K2602 | K2702 | K2802 | K2902 | K21802 [ K21902 [ K22002 | K22102
Designation of decremental counter K2603 | K2703 | K2803 | K2903 | K21803 [ K21903 [ K22003 | K22103
Comp. output 0 enabling K2604 | K2704 | K2804 | K2904 | K21804 [ K21904 | K22004 | K22104
Comp. output 1 enabling K2607 | K2707 | K2807 | K2907 |K21807 [ K21907 [ K22007 [ K22107
Enabling of revolution time per unit time | K2605 | K2705 | K2805 | K2905 [ K21805 | K21905 | K22005 | K22105
Designation of latch counter K2606 | K2706 | K2806 | K2906 | K21806 [ K21906 [ K22006 | K22100
Frequency measurement enabling K2608 | K2708 | K2808 | K2908 | K21808 [ K21908 [ K22008 | K22108
Carry signal (Bit) K2610 | K2710 | K2810 [ K29100 [ K21810 [ K21910 [ K22010 | K22110
Borrow signal K2611 | K2711 | K2811 | K29101 | K21811 | K21911 | K22011 | K22111
Comp. output 0 signal K2612 | K2712 | K2812 [ K29102 [ K21812 [ K21912 [ K22012 [ K22112
Comp. output 1 signal K2613 | K2713 | K2813 [ K29103 [ K21813 [ K21913 [ K22013 [ K22113
(c) Monitor Area

Device area per channel (DWord)
Parameter cho | chi | ch2 | ch3 | cha | chs | che | ch7

Current counter value K262 | K272 | K282 | K292 | K2182 | K2192 | K2202 |K2212
Revolution per unit time K264 | K274 | K284 | K294 | K2184 | K2194 | K2204 |K2214
Frequency measurement value K268 | K278 | K288 | K298 | K2188 | K2198 | K2208 | K2218
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4.3.2 Errorcode

It describes errors of the built-in high-speed counter.
« Error occurred is saved in the following area.

- Device area per channel Remark
e Cho | chi | che | ch3 | cha | chs | che
Error code K266 K276 K286 K296 K2186 | K2196 | K2206 | K2216 Word

= Error codes and descriptions

Exror code Description
(Decimal)
20 Counter type is set out of range
21 Pulse input type is set out of range
29 Requesting #1(3,)channel Run during the operation of #0(2) channel 2 phase(
* During #0(2) channel 2 phase inputting, using #1(3)channel is not possible.
23 Compared output type setting is set out of range.
25 Internal preset value is set out of counter range
26 External present value is set out of counter range
7 Ring counter setting is set out of range
* Note ring counter setting should be 2 and more.
28 Compared output min. value is set out of permissible max. input range
29 Compared output max. value is set out of permissible max. input range
30 Error of Compared output min. value>Compared output max. value
31 Compared output is set out of the default output value
34 Set value of Unit time is out of the range
35 Pulse value per 1 revolution is set out of range
36 Compared output min. value is set out of permissible max. input range (Comp. output 1)
37 Compared output max. value is set out of permissible max. input range (Comp. output 1)
38 Error of Compared output min. value>Compared output max. value (Comp. output 1)
39 Compared output is set out of the default output value (Comp. output 1)
40 Frequency measurement cycle setting error

If two and more errors occur, the module displays the latest error code.
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4.4 Example of Using High-speed Counter

It describes examples of using high-speed counter.
(1) Setting high-speed counter parameter
How to set types of parameters to operate a high-speed counter is described as follows.
(@) Set  TInternal Parameters; in the basic project window.

4 EF PID_SETTING

4 -EF Network Configuration

a - Unspecified Network
% MNewPLC [BOSO Internal Cnet]
g% NewPLC [BOS1 Internal FEnet]

58y System Variable

a ) NewPLC(XGB-XBCU)-Offline
P9 Variable/Comment
4 [# Parameter
i Basic Parameter
g 1O Parameter
[ Internal Parameter
i High Speed[\c?nunter

E PID

[ 01: PID(16 Loop)
[ 02: Auto Tuning(16 Leop)
[ Data Log
an Program
NewProgram
NewProgram2
NewProgram3

(b) Selecting high-speed counter opens a window to set high-speed counter parameters as follows.
(Every parameter settings are saved in the special K device area.)

Special Module Parameter l 2 [ |
High Speed Counter Module
Parameter CHO CH1 CH2 CH3
[ Counter mode Linear - Linear Linear Linear
[7] Pulse input mode 1-Phs 1-n «1 1-Phs 1-n «1 1-Phs 1-In «1 1-Phs 1-n &1
Intemal preset o 0 0 0
Extemnal preset o 0 0 0
Ring Counter Min. %alue 1] 0 0 0
Ring Counter Max. Value 1] 0 0 0
[7] Comp output mode: [Magnitude)< (Magnitude)< (M agnitude)< [Magnitude]<
7] Compl output mode [Magnitude)< (Magnitude)< (M agnitude)< [Magnitude]<
Comparator OutputQ Min\Value 1] 0 0 0
Comparator DutputD b ax.V alue o 0 0 0
Comparator Output Min Value o 0 0 0
Comparator Dutput] bax.Value o 0 0 0
[] Comp0 autput point Ma uze Mo uze Mo use Mo use
[ Compl output paint Mo use No use No use Nouse
Unit time [ms] 1 1 1 1
Pulse/Rev value 1 1 1 1
[] Freq. Measue 1Hz 1Hz 1 Hz 1 Hz
“ r
OK ] [ Cancel ]

(c) Upon the setting, download program and parameter to PLC.
wite BN =)

D pewpLC; ox

-~V PLC Configuration
-1 Comment

Parameter .
Basic parameter =

s} 10 parameter e
Spedial module parameter

3] Program

vork Parameter

tandard settings

[Reset]Cnet [based, slotd]
[Reset]FEnet [basel, slot1]
High-speed Link.

-[|E] prER)

4-27




Chapter 4 Built-in High-speed Counter Function

(c) Turn ‘ON'’ the high-speed counter Enable signal (CH0:K2600) in the program.

High-speed counter Enable signal (Ch.0: K2600) is On.
Foooag K02600
| |

(d) To use additional functions of the high-speed counter, you needs to turn on the flag allowing an operation
command.

* Refer to <4.3.1 Special Area for High-speed Counter>

For instance, turn on K2605 bit if among additional functions in order to use revolution time per unit time function.

|High-speed counter Enable signal {Ch.0: K2E00% and number of revolution per unittime function is
1on.
Foopeq k02600
] 1

k02605
S

.

(2) Monitoring and setting command
Monitoring and command setting of high-speed counter are described as follows.
(a) If starting a monitor and clicking a Special Module Monitor, the following window is opened.

Debug | Tools Tools Help Help

= o r -
{ @, stop Monitoring | Special Module List ﬁ
| 4@. Pause E

B Resume i Base Slot Maodule
I B P (G g e @ Base 0 B Internal High Speed Counter Module(Open-Colle
| i

= Change Current Value... -

System Monitoring

Device Monitoring

Special Module Monitoring [}
Trend Monitoring

FID Monitoring

SOE Monitoring P T} 3

Custom Events - —
Module Info. Close
Data Traces

EE mE -2 DB
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(b) Clicking "™lonitor;  shows monitor and test window of high-speed counter.

Special Module Monitar l PR
High Speed Counter Module
[
Y ltem CHO CH1 CH2 CH2
Current count value
R evalution /Uit time
Frequency
Errar Code
Channel CH4 CHS CHE CHY
Current count value
Revaolution/Urit time
Frequency
Eror Code
FLAG Manitar [ EmorCode  J{ FLAG Monitor |
Item Setting value | Current value
Channel CHO -
Counter mode Lirear
Pulze input mode 1-Phz 1-n «1
Internal preset 0
Extermnal prezet 0
Ring Counter Min, Yalue 0
Fiing Counter Max. Y alue 0
Comp0 output mode [Magnitude]<
Compl output mode [Magnitude)<
Comparator Outputd i}
Comparatar QutputQ 0
Comparator Dutput i}
Comparatar Dutput] 0
Compl output point Mo Usze
Camp1 output paint MaUsze
Unit time [rns] 1
Pulse/Fev value 1
Freq. Meazure 1Hz
Reset max/min value Start Monitoring | | Test |
Item Description
FLAG Monitor Show flag monitoring and command window of high-speed counter
Start Monitoring Start monitoring each item (special K device area monitor).
Write each item setting to PLC.
Test . . . .
(Write the setting to special K device)
Close Close monitor

(c) Clicking Start Monitoring; shows the high-speed counter monitor display, in which you may set each
parameter. At this moment, if any, changed values are not saved if power off=> on or mode is changed.
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(d) Clicking "FLAG Monitor; shows the monitor of each flag in high-speed counter, in which you may direct
operation commands by flags (clicking commands reverse turn).

-
HSC Module Command (==
High Speed Counter Madule
Item CHO CH1 CH2 CH3
CARFY flag ( OFF J[ ©OFF J{ DOFF J{ DOFF |
BORROW flag ( OFF J[ 0oOFF J{ OFF J{  DOFF |
Coarnl. Qutput's autput [ OFF ][ OFF ][ OFF ][ OFF ]
Coarnl. Qutput's autput [ OFF ][ OFF ][ OFF ][ OFF ]
< [ r
Command CHO CH 1 CHZ CH3
Counterenable | 0OM [ oM J[ oW J[ 0N |
Countinternalpreset | OFF [ OFF [ 0OFF J{  0OFF |
Count external preset [ OFF ][ OFF ][ OFF ][ OFF ]
Decremental counter [ OFF ][ OFF ][ OFF ][ OFF ]
Comparisondfunction || 0OFF | OFF J[ OFF J[ OFF |
Comparisond function || 0OFF | OFF J[ OFF J[ OFF |
Revolution/Urittime | OFF [ OFF [ 0OFF ][ 0OFF |
Lateh counter [ 0OFF J[ oOFF J[ OFF J[  OFF |
Frequency measure [ OFF ][ OFF ][ OFF ][ OFF ]
Caount clear [ OFF ][ OFF ][ OFF ][ OFF ]
Count pause [ OFF ][ OFF ][ OFF ][ OFF ]
< [ b
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Chapter 5 Data Log Function

5.1 Overview

XGB PLC comes with built-in data log function. This chapter describes the specifications and usage of the data log function.

5.1.1 Features

Using the high-performance XGB internal data log function, you can collect run data of PLC and save them into a SD memory
card in the CSV (Comma-Separated Values) format just with a simple parameter configuration. The function has the following features.

@

@

©)

4)

5-1 |

Easy PLC Device Data Saving
You can save PLC's various device data with just a simple parameter configuration. It eliminates the need to construct a
network to collect large volumes of run data, thereby saving system costs.

In addition, it eliminates problems that might be caused in network-based data collection, such as communication cutoff or
cable disconnection.

Max16GB

Precise Data Collection

This function allows you to collect precise data for each scan, by 1ms or in accordance with other various run conditions.

In addition, you can use the trigger function to save data before/after the trigger. Or you can use the event function to save
data changes from the event occurrence. This allows for easy analysis of the system’s run status, which also saves system
maintenance costs.

Large-volume Operation Data
The function supports up to 16GB SDHC memory card, which allows for saving run data over a long period of time

FTP Interface
Files saved in the data log can be read remotely using FTP, making it easier to verify data fluctuations.
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5.1.2 System Composition

When using the data log function, the system composition is as follows.

(1) Enter parameter values using XG5000, then perform data log function.

(2) Data saved by the PLC is saved into the SD memory in CSV format.

(3) The saved files can be remotely read through FTP.

(4) When XG5000 is remotely connected, you can format the SD memory without going through the PC.

(SD memory formatting only supported in PLC STOP)
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5.1.3 Part Names

The names of parts related to data log function are as follows.

(1) Part Names

P
o.

LN OLOUUL
t488880 2383831818
L RL T B BN 20 00 O ) sininininialy

FRALRAREALE

matt

Names Description
(D | Status LED Indicates run status of SD memory and data log.
(2 | SD memory mounting slot A slot where SD memory is mounted.

The port is used when transmitting files using the FTP function of the

(3 | Internal Ethernet Port ,
internal Ethernet.

(2) LED Indications

Names Description Specifications

RUN Indicates high-performance XGB PLC run Turns on during RUN, and turns off at STOP, ERR.

Indicates high-performance XGB PLC error
ERR Flashes when error occurs

status

Turns on : SD card mounted, status normal

Indicates the status of SD memory Flashes : SD card mounted, error occurred (flashes at
mounted. 500ms interval)

Turns off: SD card removed

STATE

Flashes : Reading or writing SD card (flashes at 50ms

RD/WR | Indicates SD card control status interval)
Turns off : Access to SD card terminated

ES':S | l-n!E;.Ezl_EEC:T_!QU(:
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5.1.4 Operation Sequence

Data log is performed in the following sequence.

Data log function outline

* Check data log function
-C heck specification, feature of datalog

Install XG5000D software to control XGB

Install PADT ‘ -Check U type is available version
- i Configure the datalog system
Datalog system t:mrﬁguram:*n ®  ChecksD memory specification, and choose

memory card
(XGE support FAT32,max 16GE)

PLC, External device  ——# \fre power, Infoutput signal and PLC and Devices.

Datalog Parameter —# Set Log method, sampling time, trigger condition,
storage device,output SCV file and so on

Download Parameter ——#

Set parameter by XG5000, download into PLC

Turn
Stop mode PLC Mode
STOP
> Insert SD
w
FLC RN ——# Turn PLC Run mode
# Datalog condition occur
Check
errcode

(1) The SD memory should be formatted in FAT 32 format to be used for high-performance XGB data log
function.
(2) The maximum storage of SD memory supported is 16GB.
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5.1.5 Control Signal Flow

The data log function saves the PLC device values into the SD memory or exchanges the value with external device or software,
in accordance with the following data flow.

e Parameter
—

-—
Data | XGB unit

Set pareameter, trigger |, '
for dataloging
; sD
| ! memorny

FTP server ) Saving data file

E < : ::.I = !
[ Q :FTP transfer |

FRERRRER -
3

CSV Format

- J
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5.2 Performance Specifications

ltems Performance Specifications Note
Group Configuration Up to 10 groups
Configuration Data Up to 32 per group
Data Collection Type regular / trigger / event
Function File Format CSv
Configuration | File Size Up to 16MByte
Data Type BIT, BYTE, WORD, DWORD, LWORD, SINT, INT, DINT, LINT
USINT, UINT, UDINT, ULINT, REAL, LREAL, STRING
Save Data Type Decimal, Hexadecimal, Exponent, character string
Sampling Cycle Scan Cycle, Designation Cycle
Sampling Object 32 per file
Regular Save Conversion | Designate with File Size 10 ~ 16,384KB
File Timing Designate with No. of Save Lines 1,000~32,768 7H
Conversion ANASXATEHZ < 256 per folder
Single Condition Bit: elevation/dgscent . .
Word: small, big, same, different, big or same, small or same
Operation Condition AND, OR condition
Trigger Save Trigger Save Range Up to 8192 data per group
Conversion | Designate with File Size 10 ~ 16,384KB
Files Timing Designate with No. of Save Lines 1,000~32,768 71
Conversion '\NA(?X:)T;T;S 256 per folder
Single Condition Bit: ON, OFF, glevation, dgscent, tr.ansfer
Word: small, big, same, different, big or same, small or same
Operation Condition AND, OR condition
Event Save Conversion | Designate with File Size 10 ~ 16,384KB
Files Timing Designate with No. of Save Lines 1,000~32,768
Conversion I\NA(?X(I)TEHZ < 256 per folder
] Formatting Type Quick Format (PADT formatting recommended)
Fomating " \rer Size 2G ~ 8G : 4096Byte, 16G : 8192Byte
Function
Volume Label LS (fixed)
Power Input 2.7~3.6VDC
Card Size 32mm * 24mm * 2.1mm
SD memory Maximum Capacity Up to 16GB
Memory Type SD, SDHC )
(Recommended manufacturer: SanDisk, Transcend)
File System FAT 32

(1) SanDisk, Transcend SD memories are recommended for internal data log. Use of SD memory from other

manufacturer may result in unexpected run. Please choose your SD memory card with caution.
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5.3 Specific Functions

Data log function refers to storing device values of PLC CPU at a set interval or when the trigger condition occurs. Thus
collected data are saved into the SD memory card in CSV format.

XGB-U type

save data by folder
¢ UDGY -

(‘i

5.3.1 Data Type and Device

You can save device memories using XGB's data log function. When the clock function is normal, the memory is saved along
with the time information.
If the clock function is abnormal, the time information is saved as the default value, which is 1984/ 01/01 00:00:00.000.

(1) Data Type
The data types and character strings that can be saved using the internal data log function of high-performance XGB is as

follows.
Data Type Output Size (including ‘; BYTE)
BIT Oorl 2
BYTE 00 ~FF 3
WORD 0000 ~ FFFF 5
DWROD | 00000000 ~ FFFFFFFF 9
LWORD | 00000000 00000000 ~ FFFFFFFF FFFFFFFF 17
SINT -128 ~ 127 5
INT -32,768 ~ 32,767
DINT -2,147,483,648 ~ 2,147,483,647 12
LINT -576,460,752,303,423,488 ~ 576,460,752,303,423,487 21
USINT 0~255
UINT 0~65,535 6
UDINT 0~4,294,967,295 1
ULINT 0~1,152,921,504,606,846,975 20

5-7 | LSELecTric



Chapter 5 Data Log Function

Data Type | Output Size (including ‘, BYTE)
REAL -3.402823466e+038 ~ -1.175494351e-038 17
or 0 or 1.175494351e-038 ~ 3.402823466e+038
LREAL -1.7976931348623157e+308 ~ -2.2250738585072014e-308 24
or 0 or 2.2250738585072014e-308 ~ 1.7976931348623157e+308
STRING | Fixed Character (up to 32 characters 33
ASCII Code o ASCII Code o ASCII Code L ASCII Code L
Indication Indication Indication Indication
Value Value Value Value
0x20 SP Ox2A * 0x3D = 0x60
English
0x21 ! 0x2B + Ox3E > 0x61~0x7A (lower
case)
0x23 # 0x2D - Ox3F ? 0x7B {
English
0x24 $ Ox2E 0x41 ~ Ox5A (upper 0x7C |
case)

0x25 % Ox2F / 0x5B [ Ox7D }
0x26 & 0x30 ~ 0x39 Number 0x5C \ Ox7E ~
0x27 ‘ Ox3A 0x5D ]
0x28 ( 0x3B ; OX5E n
0x29 ) 0x3C < Ox5F _

(2) Device Available fo Saving
The devices that can be used to save files using the internal data log function of high-performance XGB are as follows.

Data Type Description Note
BIT PM,K,FT,C,ULDR,N
P, M, K, F, T(current value, set value), C(current value, sef]
WORD value),
UZLDRN
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(3) Calculates data unit when saving buffer
The basic unit for data saving supported by internal data log is WORD. Therefore, operation of data that accumulates inside
the buffer during data collection is performed as follows.
(Unit: WORD)

Type Calculation Unit
BOOL
BYTE
WORD
DWORD
LWORD
INT
SINT
DINT
LINT
UINT
USINT
UDINT
ULINT
REAL
LREAL
STRING

AIN|ANIR|IRIAN(R(RIMNRP|(R[R

[iny
(o]

(4) Data Conversion
Data are collected in the following order, and converted into the set types.

1) 2 WORD Data (DWORD, DINT, UDINT, REAL)
Ex) M0O00O: 0x1234, M00O1: Converts to 00000 - 0000 1234

Sequence #2 #1
Device MO0001 MO0000

2) 2 WORD Data (LWORD, LINT, ULINT, LREAL)
Ex) M000O: 0x1234, M0001:0x5678, M0002:0x000, M0O003: Converts to 0x000 - 0000 0000 5678 1234

Sequence #4 #3 #2 #1
Device MO0003 MO0002 MO0001 MO0000

3) Character String Conversion
- Unlike other types, character strings are saved up to 32 characters, and converted into 2 characters per word.
If a 0X0000 value exists during conversion, conversion is performed up to that character string, and further conversion is
not performed.
Ex) 16 words without 0x000—> 32 characters
16 words with 0x000-> character string converted up to 0x0000
- When converting character strings, characters which do not correspond with ASCII (see 5.3.1) are all converted

5-9 |

to Null.
Sequence #16 #15 #14 #1
Device MO0015 MO0014 MO0013 MO0000
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If the data are saved using the LINT type, the following may not be represented when verifying the data through
Excel.

w Actual save data

e

LII"».IL\) ) -1234567531 23455'."8'-J

w Data verified through Excel

DataNanﬁ}

-123456789123456000

In such cases, you can view the normal data by reading the data using Word Pad.

Float conversion, such as REAL type, supports IEEE754 standards as follows.

BIT 31 BITO
| Sign (S) | Exponent (E) ‘ Fixed Decimal Point (F)
Sign (S): 1 BIT

Exponent (E): 8 BIT
Fixed Decimal Point (F): 23 BIT

Conversion Value:(-1)8 X (1+FX2:2)X2E120

0< Exponent (E) <255 - integer

Exponent (E) = 0, Fixed Decimal Point (F) =0 - 0 (ZERO)

Exponent (E) = 0, Fixed Decimal Point (F) >0 - Conversion value close to 0
Exponent (E) = 255, Fixed Decimal Point (F) =0 = INFINITY

Exponent (E) = 255, Fixed Decimal Point (F) >0 > NAN

In case of REAL, LREAL types, —NaN, +NaN are saved for undefined data, and -INF, +INF character strings are
saved for data with infinite range.

Please verify the data save range before use.

| _5-10
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5.3.2 Data Save Method

The data log function saves data using one of the three methods that follows.

(1) Regular Save
Regular Save refers to saving data at each scan or at a set interval That is, data at the time of save condition are saved,
without considering the status before or after the save condition. This method is useful for collecting certain data at a

certain interval.

saving condition cccurrence  saving condition cccurrence saving condition cccurrence

. T :

time

data

current value:100 current value:60

save data when comparision condition ccours

(2) Trigger Save
Trigger Save refers to saving a set number of data before and after the relevant point: the number of data are set by
parameter. This method is useful when you want to view data from a certain period before and after a certain event.

time

saving cendition cceurrence

T

saving condition ccourrence

T

data

trigger
Y

i Previous
; data
I-I—Ir-l—l-
" Mext data

—

trigger

: Previous
data

save data when trigger cccurs |
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(3) Event Save
Event Save refers to monitoring the device value collected, and saving the the present data when a certain event

condition is satisfied. This method is useful for analyzing fluctuation of event values and timing by saving data from the
event occurrence to the event termination.

sawing condltion occurrence restore saving condition occurrence restore

] 1 [

N #event T J‘.ev?vl T

event data value

H |

save data when event ccours

LSTELECTRIC | 5'12
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5.3.3 Data Sampling Condition

The data log function classifies the data save conditions and intervals as follows, depending on the parameter setting.

(1) Regular Save
The following are condition setting items for Regular Save.

Setting Operation Note

Save at every scan Data are saved after End of each scan

o Data are saved after End of each scan after lapse of set time
Save at certain interval

1) Save atevery scan
When using the scan interval save method, data are collected after END of each scan. If the volume of stored data is
large, a scan watchdog timer error may occur. Please be mindful of the scan watchdog setting of the basic
parameter. Collecting data exceeding 4 words/10ms or fast save time may cause data loss.

N-1 scan N scan N+1 scan
o e L -
end end end
scan excution | process| scan excution process_| scan excution | process
i - - . . - e
time time time
| I = |

savel save

2) Designation Cycle Save

It samples data when a set interval arrives. In the case of sampling data more than 4words/10ms or setup sampling
time faster, data loss can be intrigued.

(1) Although data collection is performed at the interval set by the parameter, file save into the SD memory is
performed by scan END.

(2) Each group has its buffer area, where certain data are collected an then saved into the SD memory.
(3) Incaseof dataloss, Data_Clash flag will be on. Set appropriate data for saving performance
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(2) Trigger Save
Save data in the preset number of collection data. The following are condition setting items for Regular Save.

device value<=set value device value>setvalue

Trigger Device
Occurrence| Set Condition Operation Note
Condition
Saves data at elevation edge of set device bit value
_ FALSE = TRUE
Elevation —
1
BIT
Condition Saves data at descent edge of set device bit value
TRUE > FALSE
Descent _
1 490
Samples data at the elevation edge when Device Set Condition
changes from FALSE (0) to TRUE(1).
Elevation FALSE(0) TRUE(1)
&) Ex)
device value>=set value device value<set value
device value=set value
Small device value>set value
Samples data at the descent edge when Device Set Condition
changes from TRUE(1) to FALSE(O).
Descent TRUE(1) FALSE(OQ)
Ex) Ex) .
Word device value device value>=set value
Condition <set value device value=set value
device value<=set value
Samples data at the descent edge when Device Set Condition
changes from FALSE(0) to TRUE(L).
| I
Elevation
FALSE(0) TRUE(1)
Ex) Ex)
device value>set value device value<=set value
Small or Same |Samples data at the descent edge when Device Set Condition
changes from TRUE(1) to FLASE(O).
Descent
TRUE(1) . FALSE(0)
Ex) Ex)
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Samples data at the elevation edge when Device Set Condition
changes from FALSE(O) to TRUE(L).

Elevation FALSE(0) TRUE(1)

device value<=setvalue device value> set value

device value =setvalue
Large device value>=set value

Samples data at the descent edge when Device Set Condition
changes from TRUE (1) to FALSE(0).

Descent

TRUE(1) | FALSE(D)

Ex) Ex)
devi-ce value> set value device value>= set value

Samples data at the elevation edge when Device Set Condition
changes from FALSE(O) to TRUE(L).

Elevation

FALSE(O) TRUE(1)

Ex) Ex)

device value< set value device value>=set value

Large or Same : »
Samples data at the descent edge when Device Set Condition

changes from TRUE(1) to FALSE(O).

Descent TRUE(1) l FALSE(Q)

Ex) Ex)

device value>=set value device value< set value

Samples data at the elevation edge when Device Set Condition
changes from FALSE(O) to TRUE(L).

Elevation
FALSE(0) TRUE(1)

Ex) Ex)
device value# set value device value= setvalue

Same

Samples data at the descent edge when Device Set Condition
changes from TRUE(1) to FALSE(O).

Descent
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TRUE(1) FALSE(0)
Ex) Ex)
device value= setvalue device value# set value
- Samples data at the elevation edge when Device Set Condition
- changes from FALSE(O) to TRUE(L).
r
Ig Elevation
g FALSE(0) TRUE(1)
¢ Ex) Ex)
r . device value=set value device value# set value
Different
o) Samples data at the descent edge when Device Set Condition
c changes from TRUE(1) to FALSE(O).
(e
¢ Descent
c TRUE(1) FALSE(0)
u 2
r Ex) Ex)
r device value# setvalue device value=setvalue
e

nce condition is decided by scan END. If trigger occurs again when data sampling, the trigger is ignored and data
sampling keeps on

N-n scan N scan N+n scan
1 1
+ b ] *
processing processing i processing
scan saving the END 4 Sean saving the END 4 sean saving the END
excution trigger g, excution trigger i excution trigger "
time , i time B ;o fime
+ :]-= > i !
i i |
ﬂ ﬁ H sav
Trigger signal Trigger signal Trigger signal
occurrence occurrence occurrence
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(3) Event Save
Event Save runs with similar conditions to Trigger Save. Event Save refers to saving data when the event occurs, until the
conditions are not satisfied.

£ Bxi
device value>=set value device value<set value
device value=set value
device value>set value

Event Device Release
Occurrence | Set Condition Operation Value
Condition Setting
Saves data at elevation edge of set device bit value
FALSE > TRUE
Elevation —
0 1
Saves data at descent edge of set device bit value
TRUE = FALSE
Descent
1 [ o
Saves data when set device bit value is transferred
TRUE = FALSE FALSE = TRUE
BIT N Transfer — —
Condition 1 0 or 0 1
Saves data when set device bit value is ON
ON
ON - >
0 1
Saves data when set device bit value is OFF
OFF
OFF ]
1 0
Samples data at the elevation edge when Device Set Condition
changes from FALSE (0) to TRUE(1).
Word _ Setting
. Elevation small FALSE(0) TRUE(L .
Condition _— @ Available
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Samples data at the descent edge when Device Set Condition
changes from TRUE(1) to FALSE(O).
Descent TRUE() FALSE(0)
EX) Ex)
device value device value>=get value
<set value device value=set value
device value<=set value
Samples data at the elevation edge or descent edge
Transfer
ON Samples data when Device Set Condition is TRUE(1)
OFF Samples data when Device Set Condition is FALSE(0)
Samples data if the condition conversion bit satisfies the set condition .
Small or . . Setting
when the set word device value is smaller than or the same as the _
Same ) Available
input set value
Large Samples data if the condition conversion bit satisfies the set condition | Setting
g when the set word device value is larger than the input set value Available
Same as . I . L
Word Samples data if the condition conversion bit satisfies the set .
. Above Large or i, . . Setting
Condition condition when the set word device value is larger than or the same as| _
W Same . Available
h the input set value
N Same Samples data if the condition conversion bit satisfies the set condition | Setting
n when the set word device value is the same as the input set value Available
N-n scan N scan N+ scan et condition Sett.mg
E ut setvalue | Available
ptu:es ng processang i
v Q::La-.:'lcn processing the 1o e:{;_latnon processing the END ,._.::J,nm processng the
ent fime et tme et time et Save method is
! used, data are
|j .u,—* ﬂ-‘ saved after END of
Trigger signal Tr|gger signal 1 nrger signal each scan where
acourrence o 5 H | =l gl =] . .
the SOEUTENTE B set bit condition
occurred. Event
Save samples data
at each scan after the

event occurs. Data loss may occur if the scan interval is faster than the set number of data.
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5.3.4 Save Folder Structure

Data saved by data log are saved in the following file structure.

DATALOG
[ | GROUPDOD

Datalog
file(group0)

C

FILEQQOOUCSY

C

FILEDOOL.CSV

GROUPO1 —_—

Datalog
file(group1)

L

FILELDOD.CSW

C

FILE1O01.C5V

(1) Folder Name: Folder name is fixed. Creating additional folder other than the structures show in in the Figure below in the
SD memory, data log function does not show normal function. Please be careful.

(2) Data Save Folder: This folder saves log data generated by data log. Each parameter setting group uses different folders.
The file names are created in accordance with the following rules. The data folder name can be as long as 8 characters
(in case of English, no space). (The folder name indicated in the folder structure diagram is arbitrary. Users can change
the names.)
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5.3.5 CSV File Format

CSV files generated by data log function follow the following specifications

ltems Description
Separation Character | Comma (,)
Line Change Code CR, LF(0x0D, 0x0A)
Character Code ASCII Code
Field Data Decimal, Hexadecimal, Exponent, character string
File Size Up to 16Mbyte
— A B C D E
1 Remark Project =MewPLC
~ 2 Remark Filename =FILE1001.CSV
Header _< * 3 Remark Start Date =2014/04,/14/11:52:50.877
- 4 Remark PLC Type =XGB-XBCU
5 Remark LogType =Mormal
\__ 6 Remark DataType INT
7
8 |TIME INDEX DataMame
9 2014/04/14/11:52:50.877 15982 17021
Data File E 2014/04/14/11:52:50.887 15983 17022

" 11 2014/04/14/11:52:50.897

(1) Header File Structure
The header structure of data log files saved in the SD memory is as follows

159384 17023

Remark Project Name
Remark Save File Name
Remark File Creation Time
Remark PLC Type

Remark Data Log Save Type
Remark Data Conversion Type
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(2) Data File Structure

The internal structure of data log files saved in the SD memory is as follows

first data m index data0 data data31 |CR+LF
row y
repeat 2010/ 0 05
data row |!¥4550-23 1 12 2.567 1 CR+LF
1
repeat
............ +
data row y CR+LF
last data 2010010 33535 a7 1.087 ) CR+LF
row M-1E:..E‘:1 :
¥ index data data data
column column column column
data storge dataD datal data2 data31
time
L - L
SHIALLALE 1 okl ] _,r"lfﬁ 3321 1110 R
i
] R ¥ L] r
- TR IR ] 1 A 1 i 6 e )
¥ J{r": ] : [} ¥
by g Il Qo Pt e ﬁj/ii 1 100D 4808 101
y— ¥ ’ ' ¥
I;"
/ 1 | TIEOON0 INDE DATAT foaTa? |Datas
parameter file | 2 | 2012/05/23/12:04:49.154 0 1 1
™ sefting file FaE T 1 o 1
data0 DATAI I 4 201205723 004:49.353 0 0
- BT 5 |2012/05/23/12:04:49.453 —1 o
data1 — DAJAE 6 2012 Hir 1 0
data? BT | 2012/05/23/1204:49.654 0 1
DATAS | B | 2012/05/23/1204:49.754 1 1

(1) Index indicates the number of saved data
(2) Data0,Datal, ..., Data 31 indicate data names

LS ELECTRIC
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(3) Data File Item Description
1) First Data Line

String .
Name Output Size (Word)
Tempprary Indicates date and time with fixed characters 5
String
Index . .
. Indicates index name 2
String
Data . .
. Outputs the data name designated at data setting
String
2) Data Row Repeat
ﬁzlrizn Output Size (Byte)
Date
and String is output using the data output format set at CSV Output Setting. 24
Time Ex) 2014/09/17 10:15:20:243
Column
Index .
Outputs counted numbers starting from 0 and up. 10
Column
BOOL Oorl 2
BYTE 00~FF 3
WORD | 0000 ~ FFFF 5
DWORD | 00000000 ~ FFFFFFFF 9
LWORD | 00000000 00000000 ~ FFFFFFFF FFFFFFFF 17
SINT -128 ~ 127 5
INT -32,768 ~ 32,767 7
DINT -2,147,483,648 ~ 2,147,483,647 12
Data LINT -576,460,752,303,423,488 ~ 576,460,752,303,423,487 21
Column | USINT | 0~255 4
UINT 0~ 65,535 6
UDINT 0~ 4,294,967,295 1
ULINT 0~ 1,152,921,504,606,846,975 20
REAL -3.402823466e+038 ~ -1.175494351e-038 17
or 0 or 1.175494351e-038 ~ 3.402823466e+038
LREAL -1.7976931348623157e+308 ~ -2.2250738585072014e-308 24
or 0 or 2.2250738585072014e-308 ~ 1.7976931348623157e+308
STRING | Fixed Character (up to 32 characters 33
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5.3.6 How to Save CSV Files

High-performance XGB collects data whenever the sampling condition occurs, saves them into the SD memory as CSV files.
When the data meet file conversion time, PLC generates a new file in the SD memory card to perform data saving.

50 rrermory card
buffer area #1 termporary file
CPU medule —
collected dataf 1 file1
buffer
: —_—

device area dat collected data#Z area

store in 50

ITE MBIy

collected datafn th

\ collected dataf1 fle 000 | [ 5

T
collected datag? buffer | parameter setting#2 :
area {| collected data#1 f
A | TR—"y
Moy T i
- i i
collected datafn th I —

1) File Conversion Test
Temporary files are converted to CSV files at the following points

At saving Setting Range

When the. designated number of saves have been 1000~ 32768

completed in the temporary file

When the temporary file reaches the designated size 10KB ~ 16,384KB

When the file size exceeds 16,384KB Automatically converts to CSV files

2) Operation in Case of Exceeding the Number of Save Files
When the number of maximum saved files set by the parameter is exceeded, the following run occurs in accordance with
the set runs in case of file excess.

Operation Setting in .
Operation Note
Case of Excess P
Maintains the latest ) )
. Ovenwrites and saves new data over the oldest file
history
Maintains the initial i .
. Performs no more file saving
history

In case the SD memory is not capable of saving 256 files and the storage is full, the following run occurs in
accordance with the [History Setting] value in the parameter.

Maintains the latest history Saves file up to the full storage of SD memory, and continues saving into No. O file
Maintains the initial history Saves file up to the full storage of SD memory, then stops data saving
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5.3.7 Buffer Memory

High-performance XGB has an internal buffer memory for data log function. Buffer memory refers to a volatile memory which
temporarily stores collected data before saving them into the temporary file in the SD memory.

XGE utype
buffer area
[:P U area —|I LIS EI LISCIT I -.- TR Ry
| parareter setting® 1
|
||\ collected datad
device !
-!-._ collected data#? I
I

| parareter setting#2

collected data® 1

collected dataf2

==

|
S BRI ERRRTSE R L IR IR AR IR Rt TSR ¥e P IR

50 rermeny card

Bl CEW file

pararreter settingf1

collected datai 1

i (f—\ i '\’ collected datak2
=

} 3p-amm!ter setting®

2

collected datai 1

collected dataf2

In accordance with the set sampling condition, the collected data are stored in the buffer memory first and then saved in to the
temporary memory of the SD memory card when data log condition occurs. Therefore, setting too fast data sampling condition or
sampling too much data, data loss can be caused by buffer memory excess. Data loss increases the DATA CLASH flag counter.
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5.3.8 Data Omission

Data omission refers to situation where normal data collection is not possible. If data collection interval is set too short, data
sampling might not be performed at every set interval, which in turn might cause data omission. Cases include the following.

(1) Buffer Excess
If data sampling condition is set too fast or too much data are being sampled, the speed of saving buffer memory values

into the temporary file in the SD memory may be slower than the data collection speed, which causes the buffer storage
to be exceeded and data omission. (5.11 see data processing time)

(2) Too Frequent File Conversion
Upon occurrence of file conversion condition, the temporary file should be converted to CSV file to create a new
temporary file. Meanwhile, the buffer memory values cannot be saved into the temporary file. Therefore, too frequent
occurrence of file conversion condition may cause the buffer memory storage to be exceeded, and thus leading to data

omission.
50 rerory card
XGE utype Bl CEW file
buffer area save into file

CPUarea L ————
. parameter settin |

i P o i ’,f

device J— _rl- collected datai i E r Epnvarkion

T 4 collected datag? |

7

&
el
L.

oL '
@ buffer size l.?"* collected dataf(n-1) i )
L\!\' . conversion
U : cellected datafn
— e T
D) CONVErsion
(3) FTP Operation/ Web Server Operation

COMVETSIDN
When using Data Log, in case of using FTP and Web Server at same time, please consider the Data Log performance
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5.3.9 Files Backup Cycle

Data collected by data log are not directly saved into the SD memory. They are saved into the designated buffer, and later
saved in to the SD memory when a certain volume (4Kbyte) has been collected. When the data save interval is long and
the volume of data to collect is not large, it takes a lot of time to save data into the SD memory. If collected data are saved

only in the buffer before sudden shutoff or reset occurs, the saved data are all lost.

Dalalog buffer SD mermory

LLSTROETT D5EED 17001
REEOAET 159ED LT

\\\

backup
time

To prevent this, the collected data need to be saved into the data at certain intervals regardless of the storage. The data
saved into the SD memory is not lost even in case of sudden power change. Backup time can be set at from 1 to 5
seconds. However, setting too short backup time may affect data log performance.

Save Settings ﬁ
P —
JDATALOG/ | ElelNiz) JFILExaoe, CSV
-_Canoel

History Settings
(@ Overwriting of recent history

() Keep first history

File conversion settings

(@ The number of storage lines 1000 Line {1000 ~ 32,7567)

(") File Size 10 [KE](10 ~ 15,334)

File backup cyde setting

Backup cyde: 5 Second(1 ~ 5)
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5.4 Regular Save

Among internal data log functions of high-performance XGB, Regular Save runs in two methods: Scan Save and Save at
Designated Interval

Scan Saves refer to saving data at each scan, and Save at Designated Interval refers to saving data at an interval set by the
user.

5.4.1 Save Method

(1) Operation Description

Among internal data log functions of high-performance XGB,Scan Saves refer to saving data at each scan into the SD
memory. When using the scan interval save method, data are saved after END of each scan. The collected data are
accumulated in the PLC internal buffer. When a certain amount is accumulated, these are saved into the SD memory. If the

set interval is too short or the data to collect is too large, a scan watchdog timer error may occur due to increased data volume.
Please be mindful of the scan watchdog setting of the basic parameter.

N-1 scan N scan N+1 scan
o . |- [ ] i L
_ processing . processing _ processing
scan excution END | scan excution END scan excution END
time * * time " time -~
| | i

save | isave
(2) Setting Method

1) Choose XG5000 —{Project Window] - [internal parameter] - [data log]
This activates the data log parameter setting window.

giolec, = # % [T vata Log parameter N i ]|
4 1234
4§ Network Configuration Parameter Gioup 0 Growp 1 Group 2 ~ o ]
4 Unspecified Network [ Group Settings Mot used Mot used Motused p—
£ £ NewPLC [B0SO Intemal Cnet] D ata collection mode General General General L { Cancel I
Lg% NewPLC [B051 Intemal FEnet] e EEt”r"gsTwe iE:J"E iﬁwg iED“‘N"g 7| Lo
@ System Variale Dots0 [ T Heames | Databiame Dstahame Datehlame
+ 9 NewPLC(XGE-XBCU)-Run Seme J.....Dashene. ........Ootabeme...._..... Defetlame.
..... 3 Variable/Comment [ Type HONE WONE HEHE
4 [ Parameter Datal T Name Databame Databame Datatlame
Device
.[B] Basic Paramet: .
1Bl Basic Parameter T Tupe HOHE HOHE HiiE
[ VO Parameter Dalaz [T Mame Dalaliame Dalahiame Biatahiame
a - [& Internal Parameter ¥l BENice)
High Speed Counter I~ Type NONE NONE NOME
gh Sp
4-H D Dets3 | T Hame DataName Datahizme Datahame
; Device
L.H 01 PID(16 Loy
: o) . . . T Tupe HGHE HOHE HiHE
; E T 02: Auto Jehing(16 Loop) Datad [T Hame DataMame Diatahlame Diateame
- Data Log Device
48] Stan Program T Tupe WONE HONE WONE
: Y Dala 5 T Name Datalame DatalName Dataame
NewProgram
Device
T Type NONE NONE NONE L
P A A “e
k] n 3

2) Set the group to use on the data log parameter window.

Parameterl Group 0 i Parameter Giroup 0
[ Group Settings Mot used Ll
Data collection mode General g% Uzed

S ave Settings Setting Data collection mode General

T Ta-- RIFKIC

It runs when both the data log parameter and the data log EN flag are set. In case either condition is omitted, the data log
run will not progress.

Please verify whether both the data log parameter and the data log EN flag are set.(See 5.10, Flag List)

5-27



Chapter 5 Data Log Function

3) Choose [Save at Every Scan] at the [Data Collection Method)]

Data Collection Settings -

d

Set data logging storage o
(@) Data logging (General)
Save cyde

@) Save every scan

10 ms (1 ~ 32767)

() Trigger logging Setting...
() Event logging Setting. ..
— )

4) Set the path, history setting and file conversion point at [Save Setting]

7Saue Settings ._:__ :__ __:__ ﬂ
Set save path oK
JDATALOG/ FFILEsoooe, CSV
Hliml;::rav::iz of recent history
(©) Keep first history
File conversion settings
@) The number of storage lines 1000 Line (1000 ~
©) File Size 10 [KE](10 ~ 15,384)
File backup cyde setting
Backup cyde: 5 Second(1 ~ 5)
5) Setthe data conversion type, storage device and name
™ Tupe JNONE - [ Type |INT -
Data 0 r N*_E"""E HOME Datal [ Mame DataM ame
Device [BIT Device
[ Twpe |BYTE —— s
Data ™ Mame |%ORD
Device Dw/URD
LwiaRD
[ Twee |gy
Data 2 [T Mame NT
Device [DINT
[ Type |LINT
Data 3 [ Mame |USINT
Device HmLT
[ Type
JLIMT
Data 4 [ Mame REAL
Device | REAL
[ Type |STRING

LSTELECTR-WC
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6) Connect the SD memory card, and turn on the Data Log Enable Flag (K40000) when the DL RDY (K40010) Flag is
On to activate the function. Data log will not be activated if the Enable Flag is ON while DL RDY (K40010) Flag is

OFF.
- The following are Enable Flags for each data log group
ltem Type Description
K4000 WORD Data Log Enable Flags
K40000 BIT Group 0 Enable Flag
1: Operation, 0: Stop

K40001 BIT Group 1 Enable Flag

1: Operation, 0O: Stop
K40002 BIT Group 2 Enable Flag

1: Operation, 0O: Stop
K40003 BIT Group 3 Enable Flag

1: Operation, 0: Stop
K40004 BIT Group 4 Enable Flag

1: Operation, 0O: Stop
K40005 BIT Group 5 Enable Flag

1: Operation, 0: Stop
K40006 BIT Group 6 Enable Flag

1: Operation, 0: Stop
K40007 BIT Group 7 Enable Flag

1: Operation, 0O: Stop
K40008 BIT Group 8 Enable Flag

1: Operation, 0: Stop
K40009 BIT Group 9 Enable Flag

1: Operation, 0O: Stop

OFF the data log Enable Flag (K40000) to stop data saving. When the SD memory still has data to save, the Log
Ending (K40201) flag turns ON, and back to OFF once all data are saved.

The data STOP progress can be verified though LOG, STOP Progress flag. When the flag value is 100, it indicates

completion of all data save.

When using Scan Save, set the data log parameters by referring to PLC scan.
Setting too much data and too fast interval may cause data loss
- Scan time can be verified from the following menu.

[On-line] {Diagnosis] — [PLC Information] {Performance Tab]

PLC Information - NewPLC

CPU | Performance | Password | PLC RTC|

Sl:a|1 time
PMag.: 15 1ms

Min,: 0.3ms

Cur,: 04ms
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5.4.2 Save at Designated Interval

(1) Description
Save at Designated Interval refers to saving data at intervals set by the user. It is different from Scan Save in that the
former collects data at certain intervals, and is capable of saving data that change at certain intervals at more accurate

points.
saving condition ccocurrence  saving condition cccurrence saving condition ccocurrence

time e T T r >
| 1
|
|

data !
|
Y 1 ]

current value:100 current value: 60 current value: 120

save data when comparision cendition ccours

The collected data at each set cycle are scan END processed and saved into the SD memory as a CSV file.

(2) Setting Method
1) Choose XG5000 —Project Window] - [internal parameter] - [data log]

This activates the data log parameter setting window.
'iject v & x l Data Log parametér ~——l—

4T 1234+
4 FF Network Cenfiguration Parameter Group 0 Group 1 Group 2 - [ OK ]
4 - Unspecified Network I Group Settings Not uzed Mat uzed Mot used F
&, NewPLC [BOSO Internal Cnet] Data collection made General General General Cancel
Save Settings Setting Setting Setting £
MewPLC [BOS1 Internal FEnet]
> £ 1361 f ! [ Tupe NONE NONE NONE Default
System Variable Datal [ Name | DataName Datahame Batahlame _
4.0 NewPLC(GB-XBCU)-Run Device
i-£3 Variable/Comment I Type NOME NONE HOME
- [& Parameter Data 1 ™ Name Datatlame Datalame Diatahame
N Device
Pl Basic Parameter
) I Type MNONE MNONE MOMNE
. +-[F 1O Parameter Dataz | T Mame izt ahl e Hatahizma Biatabome
AIE] Internal Parameter Eree
i «.[5 High Speed Counter I Tupe NONE MONE MOME
.= PID Data 3 ™ Name Datatiame Datahame Diataame
f . Device
: ) 01: FID(16 Lope T Tyme NONE NONE HOME
[ 02: Auto 3 Datad [T Name | DislaName Gatshiams Baiatisms
H i--[E Data Log Device
4- Scan Program I~ Tupe NOMNE MNONE MOME
[ NewProgram Daia§ [T Neme DataName DataName Datablame ..
Device
I Type NONE MNOME MNOME i
P — C ET e
L] n | 3
[ZGIEs View High-speed Link  View P2P -

2) Setthe group to use on the data log parameter window.

Parameter Group
F'arameter. Group 0 [ Group %ttings Mot uzed v
| Group Seftings ol u=e Data collection mode | Nat ysed
D ata collection mode General 5 ave Settings
Sawve Settings Setting [T Type | NONE
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1) Setsave interval at [Data Collection Method] (Range: 1~32,767ms)

Data Collection Settings ﬁ
Set data logging storage
@) Data logging {General)

Save cyde

_ Save every scan

@ 20| ms (1 ~ 32767)

" Trigger logging Setting...

"I Event logging Setting...

Setting too fast interval (faster than data log save performance) may cause data loss
w data log: 4 words /10ms
w data log + FTP(web server): 4 words /20ms
w data log + FTP +web server: 4 words /30ms

2) Setthe path, history setting and file conversion point at [Save Setting]

5-31

[ Save Settings &J
Set save path
/DATALOG/ EGIEE 0 | FILExoocCSV
History Settings
@ Overwriting of recent history
_) Keep first history
File conversion settings
@ The number of storage lines 1000 Line (1000 ~
) File Size 10 [KBI(10 ~ 16,334)
File backup cyde setting
Backup cyde: 5 Second(1 ~ 5)
3) Setthe data conversion type, storage device and name
I Type |NOME v
Data0 | [ Mame [WOME
Device |BIT
r Type BYTE
Datal [ Mame [%ORD
Device | DWUORD
LwORD
[ Twpe |5y
Data 2 [E
Device [DINT
[ Type |LINT
Data 3 [ Mame Hm'}”
Dl
=S DINT
[ Tyee |jn7 .
Data 4 [ Mame REAL I Type |INT
Device  |LREAL Datal [ Mame D ataM arne
[ Type [STRING Device
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4) Connect the SD memory card, and turn on the Data Log Enable Flag (K40000) when the DL RDY (K40010) Flag is On

to activate the function. Data log will not be activated if the Enable Flag is ON while DL RDY (K40010) Flag is OFF.

- The following are Enable Flags for each data log group

ltem Type Description

K4000 WORD Data Log Enable Flags

K40000 BIT Group 0 Enable Flag 1: Operation,  0: Stop
K40001 BIT Group 1 Enable Flag 1: Operation,  0: Stop
K40002 BIT Group 2 Enable Flag 1: Operation,  0: Stop
K40003 BIT Group 3 Enable Flag 1: Operation,  0: Stop
K40004 BIT Group 4 Enable Flag 1: Operation,  0: Stop
K40005 BIT Group 5 Enable Flag 1: Operation,  0: Stop
K40006 BIT Group 6 Enable Flag 1: Operation,  0: Stop
K40007 BIT Group 7 Enable Flag 1: Operation,  0: Stop
K40008 BIT Group 8 Enable Flag 1: Operation,  0: Stop
K40009 BIT Group 9 Enable Flag 1: Operation,  0: Stop

OFF the data log Enable Flag (K40000) to stop data saving.
When the SD memory still has data to save, the Log Ending flag turns ON, and back to OFF once all data are saved.

The data STOP progress can be verified though LOG, STOP Progress flag. When the flag value is 100, it indicates
completion of all data save.
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5.5 Trigger Save

Trigger Save refers to saving a set number of data before and after the relevant point: the number of data is set by parameter.

This method is useful when you want to view data from a certain period before and after a certain event. When Event Save
method is used, data are saved after END of each scan where the set bit condition occurred.

Sawirg cordl lon

Sawing cordl lom
DCCLETENCE

! ! |

*‘I‘Hnur

{ B ]

Every Ime loocour e Hpper, |
saing e dal wd b e previous ines | daks

i 1
. hen scan o N sean R b sean N
b Pmnessinai h Pmcessinar Prn::essin.[_"

Saving El WO - Saving END { Saving END
‘S[:an . the trigger . . Sean the trigger i Scan the trigger
e T L | b
I = 0 I ok
Trigger singal ccoumence Trigger singal pecumence Trigger singal occumence

After selecting Trigger Save, if the first trigger condition occurs and another trigger condition occurs while
collecting data, the new trigger is ignored and the trigger reoccurrence flag value increases.
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5.5.1 Trigger Condition

Trigger Save function runs under Single Condition, Multiple Condition. The setting item for single/multiple conditions are as
follows. Multiple Condition runs by connecting Single Condition using AND, OR. Up to 4 Single Conditions can be set to form a
condition. When the Trigger Condition occurs and data saving initiates, T character string is inserted into the first data string to
indicate the trigger starting point.

(1) Single Condition
Single Condition runs under BIT Condition, WORD Condition.

1) BIT Condition
BIT condition checks the set device BIT value, and collects data by detecting trigger when the value is either
[elevation] or [descent].

W15Sean ;N Scan : M+l Seam | b2 Scan
i . : :
E I Eit condition
Previous data 4 E Mext data
|I i \ ' 1| Data saving zone

2) WORD Condition
Word Condition compares the set device with the input value, and converts them into TRUE or FALSE. If the set
device value satisfies the input condition, data are collected when the value is either [elevation] or [descent].
EX) If set value is <50, elevation condition

Wierd conditioh
bit chane
| ]
Trigger Previc

pecumence [data Mext data

Iecation ’_A_w | ]I
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3) Condition Description

Trigger Device
Occurrence | Set Condition Operation Note
Condition
BIT Elevation Saves data at elevation edge of set device bit value
Condition|  Descent Saves data at descent edge of set device bit value
Saves data at the elevation edge of the relevant bit, when the set word
Elevation device value is smaller than the input set value
small :
Saves data at the descent edge of the relevant bit, when the set word
Descent device value is smaller than the input set value
Elevation Saves data at the elevation edge of the relevant bit, when the set word
device value is smaller than or the same as the input set value
Small or Same :
Descent Saves data at the descent edge of the relevant bit, when the set word
device value is smaller than or the same as the input set value
Saves data at the descent edge of the relevant bit, when the set word
Elevation device value is larger than the input set value
Large -
Saves data at the descent edge of the relevant bit, when the set word
Descent device value is larger than the input set value
Word
Condition Elevation Saves data at the elevation edge of the relevant bit, when the set word
device value is larger than or the same as the input set value
Large or Same -
Descent Saves data at the descent edge of the relevant bit, when the set word
device value is larger than or the same as the input set value
Saves data at the elevation edge of the relevant bit, when the set word
Elevation device value is the same as the input set value
Same -
Saves data at the descent edge of the relevant bit, when the set word
Descent device value is the same as the input set value
Saves data at the elevation edge of the relevant bit, when the set word
Elevation device value is different from the input set value
Different :
Saves data at the descent edge of the relevant bit, when the set word
Descent device value is different from the input set value
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(2) Multiple Condition
Multiple Condition refers to setting up to 4 single conditions and operating by performing the operations that fit the

conditions

At least two Single Conditions should be set. Trigger Save begins when operation with the set single conditions satisfy the

result.
Multiple Condition runs under AND Calculation, OR Calculation.

When less than 2 single conditions are set for trigger multiple condition, the following error message is displayed.

-

Trigger settings

Trigger condition: () Single (@ Combination

Combination condition

@) AND D oR

Trigger occurrence condition

@ Rising g (") Falling J[g

Target Device
Device Tupe Condition
1 kooaaa BIT
2
3
]
-
XG5000

If the combination is selected, the conditions set must have at least two

_L entries.
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1) AND Calculation
Trigger occurs when all relevant conditions are satisfied at a single scan.
The following figure shows an example of trigger save activated by trigger elevation and descent occuring at one scan.

w- \When setting only with BIT condition

Soritian Set Device Trigger Occurrence
Condition
Conditon0 | BIT M10100
Condition 1 | BIT D00000.0 '
Condition2 | BIT M20101 Elevation
Condition3 | BIT P20101
M1Sean . NScan : MNelSean | M2 Scan

Bt condtion #D

Bit condition #1

Bt condition #2

EBit cendition #3

DOata sawving zone

Wiateraliz ation of AND condition
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== \When setting with combination of Blt and WORD conditions

Condition Compa_lr_lson Set Value Set Device mgger Oc_c_urrence
Condition Condition
Condition O Word < 50 M1010 )
— Elevation
Condition 1 BIT D00000.0

M2 Scan MN-1 Scan M Scan M1 Scan M+ Scan M3 Scan

S50f===~= - ‘- - - . : ". -
0 P : : : '3 :
¥ : - : + :
; : ; ] ; : Wbrd condition bit change
- i
! ; ' ! Setting bit condition
: I . , - : Trigger cccwmence Zone
viateriakz ation of AND condition

LerLEE TRIC | 5 '38
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o !
2) OR Calculation
Trigger occurs when even one condition is satisfied at a single scan. After selecting Trigger Save, if the Trigger Condition

is again satisfied before data saving is complete, the new trigger is ignored and the trigger reoccurrence flag value
increases.

w \When setting only with BIT condition

Condition Set Device mgger Oc_c_urrence
Condition
Condition O BIT M10100
Condition 1 BIT D00000.0
— Elevation
Condition 2 BIT M20101
Condition 3 BIT P20101

K1 Scan M Scan ! M+l Sean ' M42 Sean

Bit condition #D

Bit condition #1

Bit condition #2

EBit condition #2

Oata saving zone

i

Watenalization of OR condition
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== \When setting with combination of Blt and WORD conditions

Condition Compa_\r_lson Set Value Set Device mgger Oc_c_urrence
Condition Condition
Condition 0 Word < 50 M1010 )
— Elevation
Condition 1 BIT D00000.0
M-2 Scan M-1 Scan M Scan M+1 Scan M+2 Scan M+3 Scan

50|- Py J—— TR S G S T
0 R : | ; .
I ¥ : i : v
i : : : Word condition bit change
; ; ; :Z ' Setting bit condition
1 ' ! ‘ ' Trigger cccurrence zone
Materialization of OR clunditil:rn I ' Materialization of OR condition
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5.5.2 Trigger Sample Block Calculation

During Trigger Save, data collection progresses for each sample block. Sample block refers to the unit of collected data
set by the data log parameter, where sample refers to each data value. The number of trigger sample blocks and the
total number of samples are calculated as follows.

No. of sample blocks = Trigger Buffer Space? /{(No. of set data? * size of set data®) +RTC data size?)}
No. of stored samples = sample block * No. of set data

1) Trigger Buffer Space: 8960 Word/Group
2) No. of Set Data 32 (Maximum)
3) Size of Set Data

Data Type Data Size
BIT
BYTE
WORD
DWORD
LWORD
INT
SINT
DINT
LINT
UINT
USINT
UDINT
ULINT
REAL
LREAL
STRING
EX)

- No. and Type of Set Data 20 (INT 10, DWORD 10)

4 Max. No. of sample blocks that can be set:
8960 /{(10 * 1) + (10*2)+3} = 271 sample blocks

AINAN RPN RPN R|R|R

[N
(o))

4 Total No. of Samples
271 *20 =5420 samples

4) RTC size of data : 3 words (fixed value)
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5.5.3 Trigger Sample Calculation

The item that can be set at the parameter is the total number of trigger sample blocks and the number of sample blocks before
trigger condition. The number of sample blocks after trigger is determined by the two input values

Total Number of Trigger = Number of Samples before + Number of Samples after Trigger Condition
Samples Trigger Condition
(Setting Available) (Setting Available) Setting Available

5.5.4 Trigger Sample Save Cycle

When Trigger Condition occurs, data collected are saved at the sampling interval set by the parameter. The saving interval is
as follows.

- Scan interval, 100 ms, 200 ms, 500 ms, 1000 ms, 2000 ms

Trigger sccumence
Saving cycle

DATA #1 DATA B2 DATA #3 DATA B4

After selecting Trigger Save, if the Trigger Condition is again satisfied before data saving is complete, the new trigger
is ignored and the trigger reoccurrence flag value increases. Trigger Condition is checked after saving the set number
of trigger sample blocks, and then the data are saved.

5.5.5 Trigger Sample Save Section

(1) If Trigger occurs after the number of previous data set by the parameter
—> Saves data in the number set by the parameter

Trgger ceoumence Trigger re-occumence Trigger cecumence
l T h T ‘ . T 4 T '
| Previous data collection  Mext data cellection Previcus data collection  Mext data collection '
(Ex : 30 data) (Ex : 10D data) (B¢ : 30 data) (Ex : 10D data)

(2) If Trigger occurs before the number of previous data set by the parameter
-> Saves data in the number of transfer data collected, and then collects subsequent data (Saves less number of data
than the number set by the parameter

Trigger occumence Trigger re-cccumence  THQQEr cCCUMEncE
b il : ki : ’ !/
:I T fi Y - u T A L
" Prewious data collection  Mext data collection Previcus data collection  Mext data collection
(Ex : 30 data) (Ex : 100 data) (Ex : 1D data) (Ex : 10D data)
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5.5.6 Setting Method

(1) Single BIT Condition
1) Choose XG5000 —{Project Window] - [internal parameter] - [data log]
This activates the data log parameter setting window.

& il
‘@ NewPLC(XGB-XBCU)-Stop [ Gess | Gept | Gme: | Gogd | Gued | Gess | Gmes |- [ ]
H : T et e Pl e i sed Fik o Tk wced ]
%3 Variable/Comment Gt P fiorm o) ol Goretl fiermd (]
j e ok one e o e ok ot
] IE Parameter . Dastiamn [ Dl Datatlame Datstiare Datstiamn [
g Basic Parameter e e e or e | e |
[
L g 2 3
I8 1/ Parameter e e N e
a -[H] Internal Parameter o wore o Howe vowe e ot
H . Data 3 e Databiure Drataharm o Diotatlarme Oatabiame Db abiare Dratahlame
E ngh Sp&Ed Counter i I[D“rse NONE NOHE D:::‘ HONE HOME 3 MOHE
Datad e Daahiare Dratahiomm s Ciotatlarme Datatiame Daabiare Darshimne
‘H FID I = I[Dr;:e [T NaHE HORE W [ wiiE HOKE
..... E 'D'l pID(lE LDD‘pJ da® D::’;v D ahare Dtahorm Do OalaHarme OalaHame Datahare Datahame
W 02 A t T . (15 L ) o Ffpr RONE NOME NOKE HONE HOME ROME NOKE
H o JAute Tuning oop! et D::: [ Dol Elstallos OlslaHame Dalaiame [ Dol
H Tige | i iat g t !
.5 Data Log | e | amis—| | T Do Ttes—|— Pt —| T
Dieven
Tige | e MO HOML oML i Nl
51 Scan Program e
B Dievice
: N'E'Wprﬂ'grﬂm Dusd I'rls: Dades Duw;’lllnl;ne basins e Dl ey Badem— =

2) Setthe group to use on the data log parameter window.

J Paramneter Graup 0 Parameter Group D
[~ Gioup Settings Mot used - et | |1sed -
Data collection mode Enera Data collection mode General

Save Settings Setting Save Settings Setting

N

3) Select [Trigger Logging] at [Data Collection Method] to activate [Setting] menu on the left.
Then, select the [Setting] menu on the left.

-
Data Collection Settings | = |
Set data logoing storage
() Data logging (General)
Save cyde
Save every scan
|:|;:_J:| 0 ms (1 ~ 32767)

() Event logging Setting...

L. -
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Upon selection, the following window is activated for trigger setting.

Select [Single Condition] as the Trigger Condition. Select either [Elevation] or [Descent] as the Trigger Occurrence
Condition.

Trigger settings

Trigger condition: I @ Single Con‘lbinationl

Combination condition

(@) AND OR
Trigger occurrence condition

(@) Rising gf () Falling 3( o

Target Dewvice

Device Type Condition

(LR =

Sample Block settings

Sampling fregquency: 2240 g ol
ample
Total sample blocks: 200 Sample {Max.:
Sample blocks after 200 Sample
[ Ok ] [ Cancel

5) Select the condition setting menu to activate the following setting window.
Select [BIT Condition], and input device values into the device window in BIT types.

-

Trigger settings

Conditions set
(@) Bit condition

Device MOOa00
) word condition

Device < 0

OK ] [ Cancel

When setting is complete, the window closes and the conditions initially set at the Trigger Setting Condition menu are
displayed as follows.

Trigger settings

Trigger condition: @ Single () Combination
Combination condition

@ AND OR

Trigger occurrence condition
@) Rising ,i: ) Falling l o

Target Device

Device Type Candition
+001 00 BIT

e raf =

Sample Block settings

Sampling frequency:

22490 sample
Total sample blocks: 200 Sample Max.:
Sample blocks after 200 Sample
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6) Select Trigger Occurrence Condition value.

" Trigger settings

Trigger condition: @ Single () Combination

Combination condition

@) AND OR

Trigger occurrence condition

@) Rising :,f ) Falling { o

Target Device

Device Type Condition

F IS B

Sample Block settings

Sampling frequency:

2240 Sample
Total sample blocks: 200 Sample Max. :
sample blocks after 200 Sample

7) Input sampling interval, total number of samples and number of samples after trigger, then finish Trigger setting.
See [5.5.2 Trigger Sample Block Calculation] for operation of number of sample blocks.

8) Device values set at the Data Log Basic Setting window are collected, and saved into the SD memory after type
conversion.

[ Twpe |MOME -
Crata 0 I Hame [wOMNE
Device EBIT
BEY'TE
wORD
Do ORD
Lw/iORD
SIMNT
DIMNT
LIMT
LSIMNT
LIMT
LUDINT
LILIMT
REAL
LREAL
STRIMG
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(2) Single WORD Condition
1) Choose XG5000 —{Project Window] - [internal parameter] - [data log]
This activates the data log parameter setting window.

4 ) NewPLC(XGB-XBCU)-Stop

ail "
Eg Variable/Comment | Gl | Goel T G | Geed | Gwwd [ el Gend [~ [ ]
B Wedusd | Welueed Pl wied Wt uied et ueed ek wied ik uied I Y
[T Garersi [T Girrmadl [ [ [T L )
4-[i8 Parameter ' o~ | (17
: . NONE NOME ROKE NOKE NONE HOKE Rk -
835|E Fla rameter Taeatlara Tistabiara iutahlame [ Databira Distahie Dbl | o
Tie NONE HOME HOKE HONE NOWE NOHE N
E 1/0 Parameter Dust [T Hama |  Owsare Dtabiams Dstisre Qutlie Datatiane D Dstiane
i T
) T Tye HONE HOWE HOHE HONE [ HONE O
4 :@: Internal Parameter Danz [T pusimn Dstatiamns Dietehlane Datsblane Daaliare Dstohisre Ditahane
N Taves
i r T Tum HONE ERE HOHE HINE HORE HEHE HiE
E: H|gh SpE‘E‘d Counter Dand I'Tu‘:u Darabiame Datskiame Daishiame Datablame Dt Daiskame Datablame
H Dav
PID T r‘:: NONE HONE HONE HONE HONE HENE [
d - Doted [T Hewe | Ootatlam Datstiams Dotatiers Daatlare Dttt Dalatisens Datalere
. Devce
H . T Tys HONE HOAE WONE MINE [ HONE [
:@: Dl pIDtlﬁ LDDPJ Dot S N Gaatame Diatabiane Datahloe Datatlone Daatiame Diatabisen Datahlome
Tewee
H : i T Tips NONE HENL HOKE HONE HNOHE HONE B0
- ﬂ2 AUtD TU ﬂmgilﬁ LDDp] Dand [T Haew Daatlame Distabiare Dintahle Diatablre Dt Distahiaes Dt
Tewmr
T Ty NONL HLmE HONE NONE HERNE HOHE e
E: Data LDg Dan7 [T Haew | sl Databinne Distsblus Datablarva Diataiare Diatablans Diallires
Teven
4 -- Scan F'ngram T Tpe | mONE HOWE WOKE NiNE [ NOHE R
B Datal [T Homs Daaliame Datatiane Datahlane Datalame. Daalame Datshisen Datahlane.
H Tvece.
NE‘WP I'Dgral"n T Ty | MONE HONE HIOHE MOHE HONE HUNE (S
D3 [T Hame Databiame Datstiame Daishiare Datablame Uatatiame Diatahiame Datfiare |~

2) Setthe group to use on the data log parameter window.

Fararneter Group 0 Parameter Group 0

[ Group Settings Mot used } iseopsieiingely | |izcd -
D ata collection mode General Data collection mode General
Save Settings Selting Save Settings Setting

3) Select [Trigger Logging] at [Data Collection Method] to activate [Setting] menu on the left.
Then, select the [Setting] menu on the left.

.
Diata Collection Settings |. 2|
Set data logging storage
) Data logging (General)
Save cyde
Save every scan
@ 10 ms (1 ~ 32757)

@ Trigger logging Setting...

(") Event logaing Setting...
- ~
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Chapter 5 Data LogFunction

4) Upon selection, the following window is activated for trigger setting.

Select [Single Condition] as the Trigger Condition. Select either [Elevation] or [Descent] as the Trigger Occurrence
Condition.

Trigger settings

Trigger condition: IG Single ® Combinationl

Combination condition

@) AND OR

Trigger occurrence condition

@) Rising Q:: 1 Falling %Q

Target Device

Drevice Type Condition

R LRl [N el

Sample Block settings

Sampling frequency:

2240 Sample
Total sample blocks: 200 Sample {Manc.:
Sample blocks after 200 Sample

[ Ok ][ Cancel ]

5) Select the condition setting menu to activate the following setting window.
Select [Word Condition], and input device values into the device window in BIT types, and input comparison
condition and comparison values

w- Comparison Condition: Large, Large or Same, Same, Small, Small or Same, Not Same.

Trigger settings

Conditions set

(7 Bit condition
Device

@ Word condition

Device MO100  [o= [0

[ ok ][ cancal |

When setting is complete, the window closes and the conditions initially set at the Trigger Setting Condition menu are
displayed as follows.

-
Trigger settings

Trigger condition: @ Single () Combination

Combination condition

@) AND OR

Trigger occurrence condition

@) Rising ;,f @ Falling J(g

Target Device

Device Type Condition
rA0T00 "WORD =50

£ |wafrol—

Sample Block settings

Sampling frequency:

pling frequency can Tim 2290 gompie
Total sample blocks: 200 Sample (Man.:
Sample blocks after 200 Sample
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6) Select Trigger Occurrence Condition value.

" Trigger settings

Trigger condition: @) Single (Z) Combination

Combination condition

@ AND OR
Trigger occurrence condition
(@) Rising J:FL () Falling J:l:l
Target Device
Device Tupe Condition

| L | =

Sample Block settings

Sampling frequency:

2240 Sample
Total sample blocks: 200 Sample (Manx. :
Sample blocks after 200 Sample

7) Input sampling interval, total number of samples and number of samples after trigger, then finish Trigger setting.
See [5.5.2 Trigger Sample Block Calculation] for operation of number of sample blocks.

8) Device values set at the Data Log Basic Setting window are collected, and saved into the 3 after type conversion.

(4)When inputting single, word condition set values, set device type as [BIT] and [WORD], respectively.
©)
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(3) Multiple AND Condition
1) Choose XG5000 —{Project Window] - [internal parameter] - [data log]
This activates the data log parameter setting window.

4+ ) NewPLC(XGB-XBCU)-Stop £ oo o
i Farrim Gopl | Gl [T Group 3 fra b fuons § [ =]
%3 Variable/Comment T et 1l T et [ el ] el [ et el —
| [ D cotacten nexis Gewml Garees [T Gl fimend [ [T |kl |
i Save S teiirg Setieg Setng Satng Selirg Setng % e
4 E paramEter ?:{M NONE NONE ROKE NOKE NONE HOKE ROKE -
; . s o T Timalinng Tiushinns Tubles Teatin Tinaines Tinsbloess
-.JE Basic Parameter e
T e NONE HOME HOKE NONE NOHE HOKE nwE
H E UD Parﬂmeter Dasl T Haw Dastlare Datshiae Detahiare Daalare Daatiare Datshisen Daahlane
Tvie
T e WiE HOHE HGRE HHE HEHE HORE W
Dais 2 Fal Daatlare Dstabiame Datahane Datallame. DarsHame Datshisre Datahame.
4 [ Internal Parameter T
- adl 7 HHE HE HHE HRE HEHE HEHE WiHE
: ; Dan [T atai Batat [irH Ol Dtk (i i
-8 High Speed Counter | — = = = = = =
H T Tus HE HERE WORE WHE HEHE HEHE Wi
4 :@: PID Daisd [ Heme | Ootoblame Drolabamn Dolaare Dabaarre Datattams Delabaen Dalaaree
e
: T Thi HHE WO (i WaHE HOHE (T (o
14
E: ﬂl pID(lE LDD‘p] DataS | T Hoee Gatattome Databiiome Dintabinese Diatatloe: Iapatiare Elatahinee Cltahiore
: Tewce
- ™ Tioe NONE HOND HOKE NOND HONE HOND ROKL
E: 02 Auto Tumng(lﬁ LDDF}] Datné [T Waew | Oatstlaren Datatinem Tinisbles il Do Dt Dl
- Do
T e NONE HOHE HONE NORE NUHE WO (o
Doa7 [T Hana | Owalos Ditabine Diushlse Ouaers Teatiane Tinahines Ciuablna
T
T ol NNE HONE WORE g HEHE HORE HRE
4 -- Sean F'TDQI'ETT'I Dot [T Hoom|  Oualone Datstiams Doiatisne Buratlane Daatiane Daiatizne Datatiane
: T
H BT MOME R HIKE MINE MEHE HUNE HIRE
NE‘WPngram PO e Datatiame Datahiane Datsbiane Uastiame Datshizne Daiohlane | =

2) Setthe group to use on the data log parameter window.
3)

! Pararneter Group 0 Pararmeter Group 0
[ Group 5ettings Mot used " o ; Lzed -
D ata collection mode General [Drata collection mode General

1 Save Settings Setting Save Settings Setting

3) Select [Trigger Logging] at [Data Collection Method] to activate [Setting] menu on the left.
Then, select the [Setting] menu on the left.

T -
Data Collection Settings - |
Set data logging storage
(7 Data logging (General)
Save cyde
Save every scan
@ (10 ms {1 ~ 32757)

(7} Event logging Setting...

- -
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4) Upon selection, the following window is activated for trigger setting.
Select [Multiple Condition] as Trigger Condition, Select either [Elevation] or [Descent] as the Trigger Occurrence
Condition.

i Trigger settings

Trigger conditicl: () Single (@) Combination
Combination

@) AND © ORrR

Trigger occurrence condition

@ Rising gf (1 Falling l o

Target Device

Device Type Condition

|k

Sample Block settings

Sampling fregquency:

pling frequency 2240 gomple
Total sample blocks: 200 Sample (Max.:
Sample blocks after 200 Sample

5) Select [Trigger Condition] and [Multiple Condition] to activate the condition setting window which allows for up to 4
inputs.

Target Device

Device Type Condition

L ] —

6) Select each condition setting menu one by one, inputting specific set values.
[Multiple Condition] activates Trigger Condition by combining [Single Conditions] through operation to save data. As
described below, the basic setting method is the same as that of Single Condition.

Trigger settings

Conditions set
@ Bit condition

Device MO0o00

) Word condition

Device = v}

Trigger settings

Conditions set
) Bit condition

Device

@) Word condition

Device MO100  [no - ko
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When setting is complete, the window closes and the conditions initially set at the Trigger Setting Condition menu are
displayed as follows.

Trigger settings

Trigger condition: _ Single @ Combination

Combination condition

@) AND ©)OR

Trigger occurrence condition

@) Rising i: ) Falling %g
Device Type Condition
1 r00000 BIT
2 Moo1o wWiORD »=10
3
4

Sample Block settings

Sampling frequency:

2240 sample
Total sample blocks: 200 Sample  (Max.:
Sample blocks after 200 Sample

If only one [Condition Setting] is input after selecting Calculation Condition before finishing the setting, the following
phrase is displayed and the setting is not complete.

Trigger settings

Trigger condition: ' Single (@) Combination

Combination condition

@) AND & or
Trigger occurrence condition

(@) Rising ;.:: () Falling %Q i

Target Device

Device Type Condition
(SR} BIT

||

XG5000 [

. If the combination is selected, the conditions set must have at least
__I_l two entries

ol

7) Input sampling interval, total number of samples and number of samples after trigger, then finish Trigger setting.
8) Device values set at the Data Log Basic Setting window are collected when the Trigger Condition occurs, converted
into the set type, and saved into the SD memory.ion.

[ Tepe |MOME -
Diata 0 [ Mame [MOME
Device BIT

B TE
WwWORD
DO RD
LwORD
SIMT
DIMT
LIMT
USINT
UINT
UDINT
ILINT
REAL
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(4) Multiple OR Condition
[Trigger Setting] is identical to the [Multiple AND Calculation] above.

1) Select each condition setting menu one by one, inputting spe