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A Safety Instructions

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

. This symbol indicates the possibility of serious injury or death if
/\Warning ymber IAIeaTes e Rosshiy i
some applicable instruction is violated

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

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

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

Safety Instructions when designing

7

/NWarning

» 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.

LD ELECTRIC




Safety Instruction

Safety Instructions when designing

7

/N\ Caution

» 1/0 signal or communication line shall be wired at least 2700mm

away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation.

Safety Instructions when designing

7

/\ Caution

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

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

Make 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.

Make 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.

Avoid any foreign metallic materials contamination inside the
product, which may cause electric shock, fire or abnormal
operation..




Safety Instruction

Safety Instructions when wiring

7

/N\Warning

\

» Prior to wiring, make 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, make sure that all the covers
of the terminal are securely closed. If not, electric shock may be
caused

/\ Caution

Install wires 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.

Make sure to 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.

Avoid 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

7

/N\Warning

» Do not touch the terminal when powered on. 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.

» Do not recharge, disassemble, heat, short or solder the battery.
Heat, explosion or ignition may cause injuries or fire.

/\ Caution

» Do not remove PCB from the module case nor remodel the
module. Fire, electric shock or abnormal operation may occur.

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

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

Safety Instructions for waste disposal

7
/\ Caution
» Product or battery waste shall be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
\.
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About User's Manual

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 functions, performances,
installation and programming of the product you purchased in order for correct use and importantly, let the end user

and maintenance administrator to be provided with the User’s Manual.

The User’'s Manual describes the product. If necessary, you may refer to the following description and order
accordingly. In addition, you may connect our website(http://www.ls-electric.com/) and download the information as

a PDF file.

Relevant User’'s Manual

Part no. of User

Title Description
Manual
It describes how to use XG5000 software especially about
XG5000 User’s Manual online functions such as programming, printing, monitoring 10310000512
and debugging by using XGT series products.
It describes how to use the instructions for programming
XGI/XGR/XEC Series using XGB (IEC language) series. 10310000510
Instruction & Programming
XGB Hardware It describes how to use the specification of power/input
User’s Manual (IEC /output/expansion modules, system configuration and built- 10310000983
language) in High-speed counter for XGB main unit.

It describes how to use the specification of analog
XGB Analog

input/analog output/temperature input module, system 10310000920
User's Manual

configuration and built-in PID control for XGB main unit.

XGB Position It describes how to use built-in positioning function for XGB
10310000927
User’'s Manual main unit.
XGB Cnet I/F It describes how to use built-in communication function for
10310000816
User’'s Manual XGB main unit and external Cnet I/F module.
XGB Fast Ethernet I/F
It describes how to use XGB FEnet |/F module. 10310000873
Module User’'s Manual
XGB EtherNet/IP )
It describes how to use XGB EtherNet/IP module. 10310001159
Module User’s Manual
XGB CANopen I/F )
It describes how to use XGB CANopen I/F module 10310001245
Module User’s Manual
N It describes the standard of positioning module, installation
XGB Position S .
method, the method to use each positioning function, 10310001008

Module User’'s Manual ) o ) )
programming and the wiring with external equipment.



http://www.lsis.com/

About User's Manual

High Speed Counter

It describes how to use High Speed Counter module 10310001242
Module User’'s Manual
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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
Chapter1 | Introduction Describes configuration of this manual, unit's features and terminology.
Chapter2 | System Configurations Describes available units and system configuration in the XGB series.
Chapter 3 | General Specifications Describes general specifications of units used in the XGB series.
Chapter4 | CPU Specifications
Program  Configuration and . S .
Chapter 5 . Describes performances, specifications and operations.
ap Operation Method P he pe
Chapter 6 | CPU Module Functions
Chapter 7 | Input/Output Specifications Describes operation of basic and input/output.
Built-in High-speed Counter . T .
Chapter 8 ! . 'grvspe . Describes built-in high-speed counter functions.
Function
Describes installation, wiring and handling instructions for reliability of the
Chapter9 | Installation and Wiring g g t
PLC system.
Chapter 10 | Maintenance Describes the check items and method for long-term normal operation
of the PLC system.
Chapter 11 | Troubleshooting Describes various operation errors and corrective actions.
Appendix 1 | Flag List Describes the types and contents of various flags.
Appendix2 | Dimension Shows dimensions of the main units and expansion modules.
. Compatibility with . e
Appendix 3 GLOFA Describes the compatibility with GLOFA
Appendix 4 | Instruction List Describes the special relay and instruction list.
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1.2 Features

The features of XGB system are as follows.

(1) The system secures the following high performances.

(a) High Processing Speed

(b) Max. 284 I/O control supporting small & mid-sized system implementation

ltem Type Reference
Economy (XEC-DXxXE) Standard (XEC-DxxxSU)
Operation processing i
speed 0.24us | Step 0.094us | Step
. . . In case of using option
Max IO contact point 38 points 284 points module 4 points
Program capacity 4Kstep 15Kstep -
Max. no. of expanded . 7 stages (including option i
stage Option module 2 stages modle 2 stages)
(c) Reasonable program capacity
(d) Expanded applications with the support of floating point.
(e) XEC-DxxxE is expressed as ‘E’ type and XEC-DxxxSU is expressed as “SU” type.
(2) Compact: the smallest size comparing to the same class model of competitors.
(@) Compact panel realized through the smallest size.
(Unit: mm)
ltem Type Size (W *H* D) Reference
XEC-Dx20SU
135*90* 64
XEC-Dx30SU 'SU type
XEC-Dx40SU 161*90* 64 x= R,N,P)
o XEC-Dx60SU 210*90* 64
Main unit
XEC-Dx10E
100*90*64
XEC-Dx14E ‘E'type
XEC-Dx20E x= RN,P)
135*90*64
XEC-Dx30E
Extension module XBE- XBF-,XBL- 20*90*60 Basis of minimum size

(3) Easy attachable/extensible system for improved user convenience.

(@) By adopting a removable terminal block connector (M3 X 6 screw), convenience of wiring may be improved (‘'SU’ type

main unit)

(b) By adopting connector coupling method, modules may be easily connected and separated.
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(4) Improved maintenance ability with register, RTC option, comment backup and etc
(@) Convenient programming environment by providing analog register and index register.
(b) Improved maintenance ability by operating multiple programs and task program through module program.
(c) Built-in Flash ROM enabling permanent backup of program without any separate battery.
(d) Improved maintenance ability by types of comment backup.

(e) Built-in RTC function enabling convenient history and schedule management

(5) Optimized communication environment.
() With max. 2 channels of built-in COM (1 channel for “E” type (except load port)), communication is available without any
Module expansion..
(b) Supports various protocols to improve the convenience (dedicated, Modbus, user-defined communication)
(c) Communication module may be increased by adding modules (up to 2 stages such as Cnet, Enet and etc).
(“SU” type main unit)
(d) Convenient network-diagnostic function through network & communication frame monitoring.

(e) Convenient networking to upper systems through Enet or Cnet. (“SU” type main unit)

(6) Applications expanded with a variety of I/O modules.
(@) 8, 16, 32 points modules provided (if relay output, 8/16 points module).

(b) Single input, single output and combined I/O modules supported.

(7) Applications expanded through analog-dedicated register design and full attachable mechanism.
(a) Allanalog modules can be attachable on extension base. (“SU” type: up to 7 stages available)
(b) With analog dedicated register(U) and monitoring dedicated function, convenient use for I/O is maximized (can designate

operations using easy programming of U area and monitoring function)

(8) Integrated programming environment
() XG 5000: intensified program convenience, diverse monitoring, diagnosis and editing function

(b) XG - PD: COM/network parameters setting, frame monitoring, protocol analysis function

(9) Built-in high speed counter function
(&) Provides High-speed counter 1phase, 2phase and more additional functions.
(b) Provides parameter setting, diverse monitoring and diagnosis function using XG5000.

(c) Monitoring function in XG5000 can inspect without program, inspects external wiring, data setting and others.



Chapter 1. Introduction

(10) Buitt-in position control function (“SU” type TR output main unit)
(@) Supports max 100Kpps 2 axes.
(b) Provides parameter setting, operation data collection, diverse monitoring and diagnosis by using XG5000.
(c) Commissioning by monitoring of XG5000, without program, inspects external wiring and operation data setting.
(12) Built-in PID (“SU” type main unit)
(@) Supports max. 16 loops.
(b) Sets parameters by using XG5000 and supporting loop status monitoring conveniently with trend monitor.
(c) Controls constant setting through the improved Auto-tuning function.
(d) With many other additional functions including PWM output, AMV, APV and SV Ramp, improving the control
preciseness.
(e) Supports various types of control modes such as forward/backward mixed operation, 2-stage SV PID control, cascade
control and efc.

(f) A variety of warning functions such as PV MAX and PV variation warning securing the safety.

1.3 Terminology

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

Terms Definition Remark
Example)
A standard element that has a specified function which configures the | Expansion module,
Module system. Devices such as /O board, which inserted onto the mother | Specialmodule,
board. Communication
module
_ _ Example)
Unit A smgle module or group of modules that perform an independent | \1ain unit, Expansion
operation as a part of PLC systems. unit
PLC System A system which consists of the PLC and peripheral devices. i

A user program can control the system.

A program and debugging tool for the MASTER-K series.
XG5000 It executes program creation, edit, compile and debugging. -
(PADT: Programming Added Debugging Tool)

Software to execute description, edition of basic parameter, high speed

XG-PD link, P2P parameter, and function of communication diagnosis }

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

Cnet Computer Network -

FEnet Fast Ethernet Network -

CANopen Controller Area Network -
Abbreviation of ‘Real Time Clock’. It is used to call general IC that

RTC . ; -
contains clock function.

Watchdog Timer Supervisors the pre-set execution times of programs and warns if a i

program is not competed within the pre-set time.

1-4
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Terms Definition Remark
Current flows from the switch to the PLC input terminal if a input signal
turns on.
e — -
6 PLC
Switch  Current H .
Sink Input y A power —>! Z InpUt
source : |mpedance
— Common
i
Current flows from the PLC input terminal to the switch after a input signal
turns on.

Source Input Z ll%m
Apower impedance
source

Switch
Current flows from the load to the output terminal and the PLC output
turn on.
e
Sink Output — ]l Load -
Output | -—
Contact i Current +
i A power
J'L source
Q _
!
Current flows from the output terminal to the load and the PLC output
turn on.
ey
PLC i Common
Source Output O -
]
i +
e source

RN ——
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Chapter 2 System Configuration

The XGB series is suitable to configuration of the basic, computer link and network systems.
This chapter describes the configuration and features of each system.

2.1 XGB System Configuration

The System Configuration of XGB series is as follows.

For ‘E’ type, only option module can be attached

For ‘SU’ type, up to 7 expansion module connections are available. But in case of attaching 2 option modules, up to 5
expansion module connections are available. (For communication module, up to 2 connections are available.)

™
ECT—
Frry——
-
-
- AR

s
J
h'd Y Y Y
Main Unit I/O Module  Special Module Communication Module
ltem Description
o XEC-DxxxSU (‘SU’ type): 20~284 points
Total I/O points (SU type) - i
o XEC-DxxxE (‘E’ type): 10~38 points
Digital /O module e ‘SU' type: Max. 7
Special module ¢ ‘SU' type: Max. 7
MaX|QO number of Communication I/F -
expansion module ¢ ‘'SU’ type: Max. 2
modules
¢ ‘SU' type: Max. 2
Option module o ‘E'type: Max. 2
(In case of 10/14 points, only one is available)
‘SU’ type e XEC-DR20/30/40/60SU e XEC-DN20/30/40/60SU
Main unit . e XEC-DR10/14/20/30E o XEC-DN10/14/20/30E
E'type o XEC-DP10/14/20/30E
Diaital O module * XBE-DCO8/16A/B/32A e XBE-TNO8/16/32A  * XBE-TPO8/16/32A
ltems 9 o XBE-RYOBA/B/16A * XBE-DR16A o XBE-DN32A
Expansion o XBF-ADO4A o XBF-DVO4A o XBF-TCO4RT
module « XBF-ADOSA o XBF-DV04AC  XBF-TCO4TT
Special module o XBF-AD04C o XBF-AHO4A o XBF-PDO2A
o XBF-DCO4A o XBF-RDO4A o XBF-HDO2A
o XBF-DC04C o XBF-TC04S o XBF-HOO02A

LS —E'LECTR-’JC
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Item Description
_ o o XBL-C41A o XBL-C21A o XBL-EIPT
Expansion Communication I/F | e XBL-EMTA o XBL-EIMT o XBL-CMEA
module module o XBL-CSEA * XBL-PMEC o XBL-PSEA
o XBL-DSEA

o XBO-DCO04A(High speed counter is available on “SU "type)

Digital VO module o XBO-TNO4A(Positioning is available on slot 9 of “SU "type)

ltems
, Special modle o XBO-ADO2A o XBO-DAO2A o XBO-AH02A
Option P « XBO-RDO1A « XBO-TCO2A
module RTC module « XBO-RTCA (Available on slot 9)
Memory module ¢ XBO-M2MB

2-2
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2.2 Product List

XGB series’ product list is as follows.

Types Model Description Remark
XEC-DR32H | AC100~220V power supply, DC24V input 16 point, Relay output 16 point
XEC-DN32H | AC100~220V power supply, DC24V input 16 point, Transistor output 16 point
XEC-DR64H | AC100~220V power supply, DC24V input 32 point, Relay output 32 point
XEC-DN64H | AC100~220V power supply, DC24V input 32 point, Transistor output 32 point

XEC-DR20SU | AC100~220V power supply, DC 24V input 12 point, relay output 8 point
XEC-DN20SU | AC100~220V power supply, DC24V input 12 point, transistor 8 point (sink type)
- XEC-DP20SU | AC100~220V power supply, DC24V input 12 point, transistor 8 point (source type)
5 XEC-DR30SU | AC100~220V power supply, DC 24V input 18 point, relay output 12 point
g XEC-DN30SU | AC100~220V power supply, DC 24V input 18 point, transistor output 12 point(sink type)
= XEC-DP30SU | AC100~220V power supply, DC 24V input 18 point, transistor output 12 point(source type)
XEC-DR40SU | AC100~220V power supply, DC 24V input 24 point, relay output 16 point
XEC-DN40SU | AC100~220V power supply, DC 24V input 24 point, transistor output 16 point(sink)
XEC-DP40SU | AC100~220V power supply, DC 24V input 24 point, transistor output 16 point(source)
XEC-DR60SU | AC100~220V power supply, DC 24V input 36 point, relay output 24 point
XEC-DN60SU | AC100~220V power supply, DC 24V input 36 point, transistor output 24 point(sink)
XEC-DP60SU | AC100~220V power supply, DC 24V input 36 point, transistor output 24 point(source)
XBE-DCO8A | DC24V Input 8 point
XBE-DC16A/B | DC24V Input 16 point
XBE-DC32A | DC24V Input 32 point
o XBE-RY08A/B | Relay output 8 point / Relay output 8 point (independent point)
= XBE-RY16A |Relay output 16 point
§ XBE-TNO8A | Transistor output 8 point (sink type)
é XBE-TN16A | Transistor output 16 point (sink type)
S XBE-TN32A | Transistor output 32 point (sink type)
,%' XBE-TPO8A | Transistor output 8 point (source type)
’ XBE-TP16A | Transistor output 16 point (source type)
XBE-TP32A | Transistor output 32 point (source type)
XBE-DR16A | DC24V Input 8 point, Relay output 8 point
XBE-DN32A | DC24V Input 16 point, Transistor output 16 point (sink type)
XBF-ADO4A | Current/\Voltage input 4 channel
T QO XBF-DCO4A | Current output 4 channel
g § XBF-DVO4A | Voltage output 4 channel
n = XBF-AHO4A | Current/voltage input 2 channel, output 2 channel
XBF-RD0O4A | RTD (Resistance Temperature Detector) input 4 channel
XBF-ADO4A | Current/Voltage input 4 channel
XBF-ADO4C | Current/Voltage input 4 channel, High resolution
XBF-DCO4A | Current output 4 channel
% XBF-DCO04C | Voltage output 4 channel, High resolution
§ XBF-DVO4A | Voltage output 4 channel
-‘_g XBF-DV04C | Current output 4 channel, High resolution
(%J- XBF-AHO4A | Current/voltage input 2 channel, output 2 channel
XBF-RDO4A | RTD (Resistance Temperature Detector) input 4 channel
XBF-TC04S | TC (Thermocouple) input 4 channel
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Types Model Description Remark
XBF-TCO4RT | Temperature controller module (RTD input, 4 roof)
XBF-TCO4TT | Temperature controller module (TC input, 4 roof)
XBF-ADO8BA | Current/voltage input 8 channel
XBF-PDO2A |2 axes, line driver type
XBF-HDO2A | High Speed Counter 2channel, line driver type
XBF-HOO2A | High Speed Counter 2channel, open collector type
XBL-C21A Cnet (RS-232C/Modem) I/F
XBL-C41A | Cnet (RS-422/485) IIF
XBL-EMTA  |Enetl/F
c
-% XBL-EIMT/F/H | RAPIEnet I/F
£ 3 XBL-EIPT | EtherNet/IP module
g § XBL-CMEA | CANopen Master
8 XBL-CSEA | CANOpen Slave
XBL-PMEC | Profibus-DP, Master
XBL-PSEA | Profibus-DP, Slave
XBL-DSEA | DeviceNet, Slave
XBO-ADO2A | Current/voltage input 2channel
XBO-DAO2A | Current/voltage output 2 channel
XBO-AHO2A | Current/Voltage input 1 channel, output 1 channel
Q
.§ XBO-RD0O1A | RTD input 1 channel
% XBO-TCO2A | Thermocouple input 2 channel
o
"Oa XBO-DCO4A | DC 24V input 4 point (“S” type HSC 4 channel)
Sink type transistor output 4 channel
XBO-TNO4A (“S” type Positioning 2 axes (low speed))
XBO-RTCA | RTC module(Available on slot 9)
XBO-M2MB | Memory module
= PMC-310S | Connection cable (PC to PLC), 9pin(PC)-6pin(PLC)
S
= Q@
§ § USB-301A | Connection cable (PC to PLC), USB

Download Cable (PMC-310S) Diagram

- ’/ . N——
@ \_\ . PC (9Pin, Female)
XGB (6Pin, Male) I ‘
110 ols
560 6 2 2|0
3dle o 2 3 3|0 Of7
nee 3——5 4@ 28
5@ %) °
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2.3 Classification and Type of Product Name

2.3.1 Classification and type of basic unit

Name of basic unit is classified as follows.

2-5

X C - R[] XX S| U
L— | Built in USB port(SU)
<GB PLC XGB PLC economy (E)
XGB PLC standard (S)
XGB PLC High-end type (H)
MK language supported (B)
IEC language supported (E) No. of 10 point
- - Relay output (R)
Module type basic unit (M) — ) .
Compact type basic unit(C) Sink type tran5|st9r output (N)
Source type transistor output (P)
DC input
Classification Name DC input Relay output Transistor output Power
Module type XBM-DR16S 8 point 8 point None
main unit XBM-DN16S 8 point None 8 point DC24v
(MK language) XBM-DN325S 16 point None 16 point
XBC-DR32H 16 point 16 point None
XBC-DN32H 16 point None 16 point
XBC-DR64H 32 point 32 point None
XBC-DN64H 32 point None 32 point
XBC-DR20SU 12 point 8 point None
XBC-DR30SU 18 point 12 point None
XBC-DR40SU 24 point 16 point None
Compact type XBC-DR60SU 36 point 24 point None
?,Jﬂa}'(n;ngtage) XBC-DN20SU 12 point None 8 point AC110v~-220V
XBC-DN30SU 18 point None 12 point
XBC-DN40SU 24 point None 16 point
XBC-DN60SU 36 point None 24 point
XBC-DP20SU 12 point None 8 point
XBC-DP30SU 18 point None 12 point
XBC-DP40SU 24 point None 16 point
XBC-DP60SU 36 point None 24 point
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Classification Name DC input Relay output Transistor output Power
XBC-DR10E 6 point 4 point None
XBC-DR14E 8 point 6 point None
XBC-DR20E 12 point 8 point None
XBC-DR30E 18 point 12 point None
XBC-DN10OE 6 point None 4 point
%;T}pjﬁitt‘ype XBC-DN14E 8 point None 6 point
(MK language) XBC-DN20E 12 point None 8 point
XBC-DN30E 18 point None 12 point
XBC-DP10E 6 point None 4 point
XBC-DP14E 8 point None 6 point
XBC-DP20E 12 point None 8 point
XBC-DP30E 18 point None 12 point
XEC-DR32H 16 point 16 point None
XEC-DN32H 16 point None 16 point
XEC-DP32H 16 point None 16 point
XEC-DR64H 32 point 32 point None
XEC-DN64H 32 point None 32 point
XEC-DP64H 32 point None 32 point
XEC-DR20SU 12 point 8 point None
XEC-DR30SU 18 point 12 point None
XEC-DR40SU 24 point 16 point None
XEC-DR60SU 36 point 24 point None
XEC-DN20SU 18 point None 12 point AC110V~220V
XEC-DN30SU 24 point None 16 point
XEC-DN40SU 24 point None 16 point
XEC-DN60SU 36 point None 24 point
Compact type XEC-DP20SU 18 point None 12 point
main Unit - -
(IEC language) XEC-DP30SU 24 point None 16 point
XEC-DP40SU 24 point None 16 point
XEC-DP60SU 36 point None 24 point
XEC-DR10E 6 point 4 point None
XEC-DR14E 8 point 6 point None
XEC-DR20E 12 point 8 point None
XEC-DR30E 18 point 12 point None
XEC-DN1OE 6 point None 4 point
XEC-DN14E 8 point None 6 point
XEC-DN20E 12 point None 8 point
XEC-DN30E 18 point None 12 point
XEC-DP10E 6 point None 4 point
XEC-DP14E 8 point None 6 point
XEC-DP20E 12 point None 8 point
XEC-DP30E 18 point None 12 point
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2.3.2 Classification and type of expansion module

Name of expansion module is classified as follows.

X[ BI|E | - DC XX A

—— L

Type
XGB series — | No. of IO point
I/O expansion module SE—— Relay output(RY)
Transistor output (TN/TP)

Digital input (DC)

Digital input+ sink type transistor output (DN)
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
XBE-DC32A 32 point None None
XBE-RY08A/B None 8 point None
XBE-RY16A None 16 point None
XBE-TNO8SA None None 8 point
XBE-TN16A None None 16 point Sink type
XBE-TN32A None None 32 point
XBE-TP0O8A None None 8 point
XBE-TP16A None None 16 point Source type
XBE-TP32A None None 32 point
XBE-DR16A 8 point 8 point None
XBE-DN32A 16 point None 16 point Sink type

2-7



Chapter 2. System Configuration

Special module is classified as follows.

2.3.3 Classification and type of special module

X|{ B - AD A
\— Non-insulation type (A)
, Insulation type (S)
XGB series
No. of IO point
Expansion special module
Analog input (AD)
Analog voltage output (DC)
Analog current output (DV)
\oltage, current I/O (AH)
RTD input (RD)
Thermocouple input (TC)
Positioning (PD)
High speed counter (HO,HD)
o No. of input No. of output
Classification Name chl P Input type ch P Output type
XBF-ADO4A/C 4 Voltage/Current None -
Analog input
XBF-ADO8SA 8 Voltage/Current None
XBF-DCO4A/C None - 4 Current
Analog output
XBF-DVO4A/C None - 4 Voltage
XBF-RDO4A 4 PT100/JPT100 None -
RTD input
XBF-RDO1A 1 PT100/JPT100 None -
XBF-TC04S 4 K,J,T,R None -
TCinput XBF-TCO4RT 4 PT100/JPT100 4 Transister
XBF-TCOATT 4 K,J, TR 4 Transister
Positioning XBF-PDO2A - Line Driver 2 Voltage
High Speed XBF-HDO2A 2 Line Driver
Courter XBF-HO02A 2 Open Collector
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2.3.4 Classification and type of communication module

Name of communication module is classified as follows.

X B

—

]

XGB series

Expansion communication module

Cnet 1 channel (RS-232C): C21A
Cnet 1 channel (RS-422/485): C41A
FEnet 1 port: EMTA

RAPIEnet 1 port: EIMT

EtherNet/IP 2 port: EIPT

CANOpen Master : CMEA
CANOpen Slave: CSEA

Classification Name Type
XBL-C21A RS-232C, 1 channel
Cnet Comm. Module
XBL-C41A RS-422/485, 1 channel
FEnet Comm. Module XBL-EMTA Electricity, open type Ethernet
RAPIEnet Comm. Module XBL- Comm. Module between PLCs, electric media,
' EIMT/EIMF/EIMH | 100 Mbps industrial Ethernet supported
EtherNet Comm. Module XBL-EIPT Open EtherNet I/P
XBL-CMEA CANopen Master
CANopen Comm. Module
XBL-CSEA CANopen Slave
XBL-PMEC Profibus-DP Master
Pnet Comm. Module
XBL-PSEA Profibus-DP Slave
Dnet Comm. Module XBL-DSEA DeviceNet Slave
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2.3.5 Classification and type of option module

Name of option module is classified as follows.

X|| B||O | - AD XX A
\_Y_/
XGB PLC 4] No. of IO point
Memory capacity
Option module .
DC input (DC)
TR output (TN)
Analog input (AD)
Analog output (DA)
\oltage, current I/O (AH)
RTD input (RD)
Thermocouple input (TC)
RTC module (RTC)
Memaory module (M)
Classification Name No. ofinput Input type No. of output Output type
CH CH
DC input XBO-DCO0O4A 4 DC 24v None -
TR output XBO-TNO4A None - 4 Sink type
Analog input XBO-AD02A 2 Voltage/current None
Analog output XBO-DAO2A None - 2 Voltage/current
Analog I/O XBO-AHO2A 1 Voltage/current 1 Voltage/current
RTD input XBO-RDO1A 1 PT100JPT100 None -
TCinput XBO-TCO2A 2 K,J None -
RTC module XBO-RTCA None - None -
Memaory module XBO-M2MB None - None -
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Chapter 3 General Specifications

3.1 General Specifications

The general specification of XGB series is as below.

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 Amplitude Times
10 <f < 57Hz - 0.075mm
Vibration 57 < f < 150Hz 9.8m/s?(1G) - )
5 . : — 10times each
resistance Continuous vibration o
. - direction
Frequency Acceleration Amplitude
XYand2) IEC61131-2
10 <f < 57Hz - 0.035mm
57 < f < 150Hz 49m/s?(0.5G) -
o Peak acceleration : 147 m/s?(15G)
6 Shock resistance o Duration : 11ms
» Half-sine, 3 imes 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 Noise resistance . IEC61131-2,
elecromagnetic field 80~1,000 MHz, 10V/m
) IEC61000-4-3
noise
Power sy Digital/An Input/Output,
Fast transient Segment pply g alog . D IEC61131-2
) module Communication Interface
/Burst noise IEC61000-4-4
\oltage kv 1kv
Environment Free from comosive gases and excessive dust
9 Altitude Upto2,000ms
10 Pollution degree 2orless )
1 Cooling Air-codling

1) IEC (International Electrotechnical Commission):
An international nongovernmental organization which promotes internationally cooperated standardization in electric/electronic
field, publishes international standards and manages applicable estimation system related with.

2) Pollution degree:
An index indicating pollution degree of the operating environment which decides insulation performance of the devices. For
instance, Pollution degree 2 indicates the state generally that only non-conductive pollution occurs. However, this state contains
temporary conduction due to dew produced.
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Chapter 4 CPU Specifications

4.1 Performance Specifications

The following table shows the general specifications of the XGB module type CPU (XEC-Dx10/14/20/30E).

Specifications (‘E’ type)

ltems XEC-DR10E XEC-DR14E XEC-DR20E XEC-DR30E Remark
XEC-DN10OE XEC-DN14E XEC-DN20E XEC-DN30E
XEC-DP10E XEC-DP14E XEC-DP20E XEC-DP30E
Reiterative operation, fixed cycle operation
Program conirol method Interrupt operation, constant period scan
Scan synchronized batch processing method
I/O control method (Refresh method)
Direct method bv instruction
Ladder Diagram (LD)
Program language Sequential Function Chart (SFC)
Structured Text (ST)
Operator |18
Basic function [136 + Real number operation function
Number of | Basic function
, , 43
instructions block
Special : ) , .
pem Special function dedicated function
function block
Processing speed . .
o i Basic instructions: 0.244s/step
(Basic instruction)
Program capacity 50KB
Max. I/O points 14 Point 18 Point 28 Point 38 Point
(Main+Option X ) (1 Option) (1 Option) (2 Option ) (2 Option)
Automatic
. 8KB(Max 8KB Availabl
variable (A) (Max vailable)
Input variabl
('Bp” Vanabe 1556 Byte (261X1.15.63)
Output Variable s b e (960X1.15.63)
@
Data M |4KB
Direct
Memory R |10 KB(Lblock
variable ( )
W |10KB
F |768 Byte
Flag K 15,120 Byte
variable | L [2,560 Byte
U |704 Byte
Flash area 10KB, 2blocks
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Specifications (‘E’ type)

ltems XEC-DR10E XEC-DR14E XEC-DR20E XEC-DR30E Remark
XEC-DN10E XEC-DN14E XEC-DN20E XEC-DN30E
XEC-DP10E XEC-DP14E XEC-DP20E XEC-DP30E
Timer No limit in points
Counter No limit in points (Counter range: 64 bit range)
Operation Mode RUN, STOP
Restart modes Cold, Warm
Total ber of
otal number of program 128
block
Initialization 1
Task Fixed period 8
External input 4(%1X0.0.0~%I1X0.0.3)
Internal device 8
Self-diagnostic Watchdog Timer, Memory error detection
functions I/O error detection, etc.
Data keeping method at . . .
. Setting to retain area at basic parameter
power failure
. 250 315 355 485
Internal consumption
180 190 200 210
current (mA)
180 190 200 210
330 340 450 465
Weight (g) 313 315 418 423
313 315 418 423
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The following table shows the general specifications of the XGB compact type CPU

(XEC-DN20/30/40/60SU, XEC-DR20/30/40/60SU).

Specifications (‘SU’ type)

XEC-DR20SU

XEC-DR30SU

XEC-DR40SU

XEC-DR60SU

ltems

XEC-DN20SU

XEC-DN30SU

XEC-DN40SU

XEC-DN60SU

XEC-DP20SU

XEC-DP30SU

XEC-DP40SU

XEC-DP60SU

Remark

Program control method

Reiterative operation, fixed cycle operation, constant scan

1/O control method

Scan synchronous batch processing method (Refresh method),
Directed by program instruction

Ladder Diagram (LD)
Program language Sequential Function Chart (SFC)
Structured Text (ST)
Operator 18
Number of Basic function 136 + Real number operation function
INStructions | gagic function block 43
Dedicated function block | Special function dedicated function
Processing speed
(Basic instruction) 0.094 s/Step
Program capacity 200KB
Max. I/O points - . - .
(Main + Expansion 7 stages) 244 point 254 point 264 point 284 point
Automatic variable (A) 16KB (Max.16KB retain setting available)
Input variable (f) 2 KB (%1X15.15.63)
Output variable (Q) 2 KB (%6QX15.15.63)
M 8KB (Max.8KB retain setting available)
Direct
Data  |variable R 20KB (1Block)
Memory w 20KB
F 2KB
Flag K 8KB
variable L AKB
U 1KB
Flash area 20KB, 2 blocks
Timer No limit to the number of point (time range: 0.001s ~ 4,294,967,295s)
Counter No limit to the number of point (count range: 64 bit expression range)
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Specifications (‘SU’ type)

ltems XEC-DR20SU | XEC-DR30SU | XEC-DR40SU | XEC-DR60SU Remark
XEC-DN20SU | XEC-DN30SU | XEC-DN40SU | XEC-DN60SU
XEC-DP20SU | XEC-DP30SU | XEC-DP40SU | XEC-DP60SU
Operation modes RUN, STOP, DEBUG
Restart mode Cold, Warm
Total number of program
128
block
Initialization 1
Task Fixed pe.nod 8
External input |8 (%1X0.0.0 ~ %I1X0.0.7)
Internal device |8
Self diagnosis Detecting operation delay, memory error, I/O error
Data keeping method at ] ) ]
. Setting retain area at basic parameter
power failure )
478 626 684 942
Internal consumption
252 270 288 340
current (mA)
305 352 355 394
514 528 594 804
Weight (g) 475 474 578 636
442 446 544 717
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ltems

Specifications

XEC-DxxXE(Economy)

‘ XEC-DxxxSU(Standard)

Remark

Built-in function

PID control function

Controlled by instructions, Auto-tuning, PWM output,
Forced output, Adjustable operation scan time, Anti Windup, Delta MV
function, SV-Ramp function, The mixed forward/reverse run, Cascade

Supported in
‘SU’ type

Cnet I/F function

Dedicated protocol support
MODBUS protocol support
User defined protocol support

RS-232C 1 port, RS-485 1 port respectively

Capacity

1 phase: 4 kHz 4 channel
2 phase: 2 kHz 2 channel

1 phase: 100 kHz 2 channel,
20kHz 6 channel

2 phase: 50 kHz 1 channel,
8kHz 3 channel

Counter
mode

High-speed counter

4 different counter modes according to input pulse and addition/subtraction

method

1 Increasing/decreasing operation setting by program
1 Increasing/decreasing operation setting by B-phase input
2 Operating setting by rising/falling edge phase difference

2 phase pulse input:

addition/subtraction by rising pulse

phase differences

2 phase pulse input:
addition/subtraction by
rising/falling pulse phase
differences

Additional
function

Internal/External preset function
Latch counter function
Comparison output function

Revolution number per unit time function

Basic function

No. of control axis: 2 axes

Control method: position/speed control

Control unit: pulse

Positioning data: 80 data/axis (operation step No. 1~80)
Operation mode: End/Keep/Continuous
Operation method: Single, Repeated operation

Positioning
function

Positioning method: Absolute / Incremental

Address range: -2,147,483,648 ~ 2,147,483,647
Speed: Max. 100kpps(setting range 1 ~ 100,000pps)
Acceleration / Deceleration method : trapezoidal method

Positioning function

Return to Origin

By Home and DOG (Off)
By Home and DOG (On)
By DOG

JOG operation

Setting range: 1~100,000 ( High / Low speed)

Additional
function

Inching operation,

Speed synchronizing operation,

Position

synchronizing operation, linear interpolation operation etc.

Supported in
‘SU’ type
transistor
output

Pulse catch

50 1
4 point (%I1X0.0.0~%1X0.0.3)

10 us 2 point
(%1X0.0.0 ~ %IX0.0.1)
50 #s 6 point
(%1X0.0.2 ~ %I1X0.0.7)

External interrupt

4 point: 50 #s
(%1X0.0.0~%1X0.0.3)

10 us 2 point
(%IX0.0.0 ~ %IX0.0.1)
50 #s 6 point
(%1X0.0.2 ~ %IX0.0.7)

Input filter

Select among 1,3,5,10,20,70,100 ms (Adjustable)
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4.2 Names Of Part and Function

‘E’ Type
_ 9 Q¢
XEC-DRIDE
O Pam
D{u Fum
OEers
5]
@“IE.' L
& T
= 0 oy B8R o
: +
GE)lllelolololoololo]e]ee]e
sl ©]©]0(0]|©/|©]|0|0)|0|0|0|®
/ =" - 3]
ot @+ @ @
No g 3 = T
@  |Inputindicator LED = Input indicator LED
® PADT connecting = PADT connector
connector -RS-232C 1 channel
@ |Input terminal block = Input terminal blCick
@  |Output terminal block = Output terminal block
= Sets the operation mode of main unit
. STOP — RUN: execute operation of program
® RUN/STOP mode switch RUN — STOP: stop operation of program
(In case of STOP, remote mode is available)
®  |Output indicator LED = Qutput indicator LED
It indicates CPU module’s status.
@  |status indicator LED * PWR(Red on): Power status

= RUN(Green on): RUN status
= Error(Red flickering): In case of error, it is flickering.

Built-in communication

Connecting c_nnector * Built-in RS-232C/485 connecting connector
©®  |Power supply connector = AC100~240V power supply connector
= Dip switch for setting O/S download/Operation mode
OS mode dip switch On: Boot mode, available to download O/S
Off:User mode, availab[117 to download program using PADT
@  |Option module holder =For connection option module
@ |24V Output «24V Output (0.2A)

(AN o=y gy -

——r -
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‘SU’ Type
57—
AL DU
Fr booobas6s
L.i\i.lli..]l-j ala]alala!
T
REER0R
[=]al=]elals
No. Name Description
® Input indicator LED = Input indicator LED
® PADT connecting = PADT connector
connector RS-232C 1 channel, USB 1 channel
® Input terminal block = Input terminal block
@ Output terminal block = Output terminal block
= Sets the operation mode of main unit
. STOP — RUN: execute operation of program
® RUN/STOP mode switch RUN — STOP: stop operation of program
(In case of STOP, remote mode is available)
® Output indicator LED = Output indicator LED

It indicates CPU module’s status.
* PWR(Red on): Power status

@ Status indicator LED * RUN(Green on): RUN status

= Error(Red flickering): In case of error, it is flickering.
Built-in communication * Built-in RS-232C/485 connecting connector

Connecting connector

©) Power supply connector = AC100~240V power supply connector

= Dip switch for setting O/S download/Operation mode
OS mode dip switch On: Boot mode, available to download O/S

Off: User mode, available to download program using PADT

an Option module holder =*For connection option module
1 24V Output =24V Output (0.3A: 20/30/40point, 0.5A: 60point)
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4.3 Power Supply Specifications

It describes the power supply specification of main unit.

Specification
XEC-OR10/14E XEC-DR20/30E XEC-DR20/30SU XEC-DR40SU XEC-DRGOSU
ftems XEC-ON1O/14E | XEC-ONPO/30E | XEC-ON20/30SU | XECDNAOSU |  XEC-ONGOSU
XEC-OP10/14E XEC-OP20/30E XEC-DP20/30SU XEC-DP40SU XEC-DP60SU
Rated voltage
AC 100 ~240V
(UL warranty voltage)
Input voltage range AC85~264V(-15%, +10%)
Input Inrush current 50APeak Or less
Input current 0.5A or less (220V), 1A or less (110V)
Efficiency 65% or more
Permitted momentary
power failure Less than 10ms
Rated DC5V 0.5A 0.8A 15A 2.0A 25A
Output output DC24V 0.2A 0.2A 0.3A 0.3A 0.5A
Output voltage ripple DC5V (+2%)

Power supply status indication

LED On when power supply is normal

Cable specification

0.75~2mm?

* Use the power supply which has 4 A or more fuse for protecting power supply.
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1) Consumption current (DC 5V)

Type Model Consumption current (Unit : mA)
XEC-DR32H 660
XEC-DR64H 1,040
XEC-DN32H 260
XEC-DN64H 330
XEC-DP32H 260
XEC-DP64H 330
XEC-DP20SU 252
XEC-DP30SU 270
XEC-DP40SU 288
XEC-DP60SU 340

XEC-DN20SU 252
XEC-DN30SU 270
XEC-DN40SU 288
XEC-DN60SU 340
XEC-DR20SU 478
Main Unit XEC-DR30SU 626
XEC-DR40SU 684
XEC-DR60SU 942
XEC-DR30E 485
XEC-DR20E 355
XEC-DR14E 315
XEC-DR10E 250
XEC-DN30E 210
XEC-DN20E 200
XEC-DN14E 190
XEC-DN10OE 180
XEC-DP30E 210
XEC-DP20E 200
XEC-DP14E 190
XEC-DP10E 180
XBE-DC32A 50
XBE-DC16A/B 40
XBE-DCO8A 20
XBE-RY16A 440
- XBE-RY08A/B 240
Expansion /O module BETNZ2A A
XBE-TN16A 50
XBE-TNO8A 40
XBE-DR16A 250
XBE-DN32A 60
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Type Model Consumption current (Unit : mA)
XBF-ADO4A 120
XBF-ADOBA 105
XBF-AHO4A 120
XBF-DVO4A 110
XBF-DC04A 110
XBF-RDO4A 100
Special Expansion module XBF-TC04S 100
XBF-PD0O2A 500
XBF-HO02A 270
XBF-HDO2A 330
XBF-AD0Q4C 100
XBF-DC04C 160
XBF-DV04C 160
XBL-C21A 110
XBL-C41A 110
XBL-EMTA 190
Communication Expansion module XBL-EIMT/FH 280/670/480
XBL-EIPT 400
XBL-CMEA 150
XBL-CSEA 150
XBO-DCO4A 50
XBO-TNO4A 80
XBO-ADO2A 50
XBO-DAO2A 150
Option module XBO-AHO02A 150
XBO-RDO1A 30
XBO-TC02A 50
XBO-RTCA 30
XBO-M2MB 70
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4.4 Calculation Example of Consumption Current/\Voltage

Calculate the consumption current and configure the system not to exceed the output current capacity of basic unit.

(1) XGB PLC configuration example 1

Consumption of current/voltage is calculated as follows.

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XEC-DN20SU 1 252
XBE-DC32A > 50 When contact pomt_s 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
Total Consumption 852 mA )
current
Consumption 426W 0.85 *5V = 4.26W
voltage

In case system is configured as above, since 5V consumption current is total 852mA and 5V output of XGB standard

type main unit is maximum 1.5A, normal system configuration is available.

2) XGB PLC configuration example 2

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XEC-DN30SU 1 270
XBE-DR16A 5 250 Whe_n all contact p0|r_1ts 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 2,000 A )
current
Consumption 10w 2,000x 5V = 10W
voltage

If system is configured as above, total 5V current consumption is exceeded 2,000mA and it exceeds the 5V output of
XGB standard type main unit. Normal system configuration is not available. Although we assume the above example that
all contact points are on, please use high-end type main unit which 5V output capacity is higher than standard type main
unit.
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3) XGB PLC configuration example 3

Internal 5V
Type Model Unit No. consumption Remark
current
(Unit: mA)
Main unit XBC-DN32H 1 260
XBE-DR16A 5 250 When_ of all contact po_mts 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 1,990 mA )
current
Consumption 9.95W 1.99A x 5V=9.95W
voltage

The above system is an example of using XBC-DN32H about the system example (2). Unlike (2) example, 5V output
capacity of XBC-DN32H is maximum 2A, normal configuration is available.

4.5 Data Backup Time

When RTC module is not installed with main unit, data is kept by super capacitor. The following table shows the data backup
time of the main unit.

Type Data backup time Remark
XEC backup by the Capacitor 18 Days
“SU"type RTC module installed 3 Yeas
At normal temperature (25C)
XEC backup by the Capacitor 5 Days
'E" type RTC module installed 3 Yeas

But super capacitor need to charge while power is on over 30 minute.

In case super capacitor is not charged enough or power is off more than data backup time, latch data is not kept and warning
occurs. At this time, phenomenon and measure are as follows.

In case abnormal data backup warning occurs when turning off and turning on within data backup time, technical assistance
of main unit is necessary. Be careful data backup time is getting shorter at high temperature.

Above data backup time can be different depending on temperature condition.
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Chapter 5 Program Configuration and Operation Method

5.1Program Instruction

5.1.1 Program execution methods

(1) Cyclic operation method (Scan)

This is a basic program proceeding method of PLC that performs the operation repeatedly for the prepared program from the

beginning to the last step, which is called ‘program scan'’. Such series of processing is called ‘cyclic operation method'. The processing
is divided per stage as below.

Stage Processing description

) |

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

» I/O module reset

» Self-diagnosis execution

» Data clear

» Address allocation of I/O module and type register

* [f initializing task is designated, Initializing program is executed.

Initialization processing

A 4

* Reads the state of input module and saves it in input image area

Input image area refresh ) )
before starting the operation of program.

Program operation processing
Program start
* Performs the operation in order from the program start to last step.

Program last step

Output image area refresh * Performs the operation in order from the program start to last step.

* A processing stage to return to the first step after CPU module completes
END 1 scan processing and the processing performed is as below.

» Update the current value of timer and counter etc.

» User event, data trace service

» Self-diagnosis

» High speed link, P2P e-Service

» Check the state of key switch for mode setting
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(2) Interrupt operation (Cycle time, Internal device)

This is the method that stops the program operation in proceeding temporarily and carries out the operation processing which
corresponds to interrupt program immediately in case that there occurs the status to process emergently during PLC program
execution.

The signal to inform this kind of urgent status to CPU module is called ‘interrupt signal’. There is a Cycle time signal that operates
program every appointed time and external interrupt signal that operates program by Interrupt input(“SU” type: POO0~P007, ‘E’ type:
P000~PQ003). Besides, there is an internal device start program that starts according to the state change of device assigned inside.

(3) Constant Scan (Fixed Period)

This is the operation method that performs the scan program every appointed time. This stands by for a while after performing all the
scan program, and starts the program scan again when it reaches to the appointed time. The difference from constant program is the
update of input/output and perform with synchronization.

At constant operation, the scan time indicates the net program processing time where the standby time is deducted. In case that scan
time is bigger than ‘constant’, [%6FX92]*_ CONSTANT_ER' flag shall be ‘ON'.

5.1.2 Operation processing during momentary power failure

CPU module detects the momentary power failure when input power voltage supplied to power module is lower than the standard. If
CPU module detects the momentary power failure , it carries out the operation processing as follows.lf momentary power failure within
10 ms is occurred, main unit (CPU) keeps the operation. But, if momentary power failure above 10 ms, the operation stops and the
output is Off. Restart processing  at power input shall be performed.

(1) Momentary power failure within 10 ms

/ : : * CPU keeps the operation.

Input power

Within 10 ms momentary
power failure

(2) Momentary power failure exceeding 10 ms

/ * Restart processing like at power input shall be
performed.
Input power

Momentary power failure exceeding 10ms
momentary power failure exceed

1) Momentary power failure?

This means the state that the voltage of supply power at power condition designated by PLC is lowered as it
exceeds the allowable variable range and the short time (some ms ~ some dozens ms) interruption is called
‘momentary power failure’).
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5-3

5.1.3 Scan time

The processing time from program step 0 to the next step O is called ‘Scan Time'.

(1) Scan time calculation expression
Scan time is the sum of the processing time of scan program and interrupt program prepared by the user and PLC internal time, and
is distinguished by the following formula.

(@) Scan time = Scan program processing time  +  Interrupt program processing time  + PLC internal processing time
* Scan program processing time = processing time of user program except interrupt program
* Interrupt program processing time = Sum of interrupt program proceeding time processed during 1 scan
* PLC internal processing time = Self-diagnosis time + /O refreshtime + Internal data processing time + Communication

service processing time

(b) Scan time depends on whether to execute interrupt program and communication processing.

MPU processing time Expansion interface processing time
Type Executing scan PLC mtgmal Dlgrtgl I|/O Analog module Conj:/q.modulfe
rogram Processing modie (8 channel, 1 unit) (G TS 31
P time (32 paint, 1 unit) ' (200 byte, 1 block)
‘E type 5.4 ms 10ms - - 0.5ms (main)
‘SU type 3.0 ms 0.5 ms 0.3 ms 3.0ms 0.8 ms (main)

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

[ @O data Refresh |
(@System check & | @Network Service |
Task processing
[ ® XG5000 Service |

Program | @Ladder Scan i Ladder Scan | 1:1 1 | Ladder Scan
Scan | =11 | =1 1

=

= &
Expansion e H _l ......................... 4 _l .........
Module ; :
Interface 1/O Module Network Module

Data Refresh Data exchange

Scan time = (D Scan program process + (2 System check & Task process + 3I/O data Refresh
+ (@) Network Service + (6) XG5000 Service + (6) User Task Program process

(1 Scan program process = no. of instruction x process speed per each instruction (refer to XGK/XGB instruction user manual)
(2 System check & Task process: 600 4s ~ 1.0 ms [varies depending on the usage of auxiliary functions]

(3 XG5000 Service process time: 100 4s at the max data monitor

(@ Task Program process time: sum of task processing time that occurs within a scan; the time calculation by task programs
are as same as that of scan program.



Chapter 5. Program Configuration and Operation Method

(2) Example

The scan time of a system consisting of main unit (program 4kstep) + five 32-point I/O modules + one analog module + one
communication modules (200 byte 1 block)

Scan time(#s) = Scan program process + System check & Task process +1/O data Refresh + Network Service
+ XG5000 Service + User Task Program process

= (2047 x (0.67(LOAD)+ 0.80(0UT)) + (500) + (300 x 5) + (3000 x 1) + (800 x 1) + (100) us

=3009 + 500 + 1500 + 3000 + 800 + 100 #s =8909 us

=89 ms

(But, in case of online editing or writing XG-PD parameter, scan time increases temporary up to 100ms)

(3) Scan time monitor
(8) Scan time can be monitored  "Onliney - "PLC Information; - "Performance; .

ininel Monitor Debug Tools Window

! I
Disconnect PLC Information - NewPl.C

EF Connection Settings...
2| Password | PLC RTC
Change Mode ko St
£ Read... Max, 50.8ms Min: 228ms  Cur: 255ms
B write...
ﬂ Compare with PLC... Memory used
| Frogram: 0,3KB / 1024.0K8 : D%
Upload: 1.5KB / 256,05 @ 0%
Reset PLC...
Clear AllPLC. .. [ Eves |
@] FLC Information...
.
PLC Errors/\Warnings. .. m

L0 Information. ..
Sawe PLC History

(b) Scan time is save in special relay (F) area as follows.
* FW50: max. value of scan time (unit: 0.1 ms)
* FW51: min. value of scan time (unit: 0.1 ms)
* FW52: current value of scan time (unit: 0.1 ms)
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5.1.4 Scan Watchdog timer
WDT (Watchdog Timer) is the function to detect the program congestion by the error of hardware and software of PLC CPU module.

(1) WDT is the timer used to detect the operation delay by user program error. The detection time of WDT is set in Basic
parameter of XG5000.

(2) fWDT detects the excess of detection setting time while watching the elapsed time of scan during operation, it stops the

operation of PLC immediately and keeps or clears the output according to parameter setting

(3) If the excess of Scan Watchdog Time is expected in the program processing of specific part while performing the user
program (FOR ~ NEXT instruction, CALL instruction), clear the timer by using ‘WDT instruction. ‘WDT instruction
initializes the elapsed time of Scan Watchdog Timer and starts the time measurement from 0 again.

(For further information of WDT instruction, please refer to Instruction.)

(4) To clear the error state of watchdog, use the following method : power re-supply, manipulation of manual reset switch, mode

conversion to STOP mode.

0123.... ...89

SCAN LND
WDT Reset WDT instruction SCAN END

012.. 012... ..67(012...

WDT

execution

1) The setting range of Watchdog Timer is 10 ~ 1000ms (Unit: 1ms).
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5.2Program Execution

5.2.1 Configuration of program

All functional elements need to execute a certain control process which is called as a ‘program’. Program is stored in the built-in RAM

mounted on a CPU module or flash memory of a external memory module. The following table shows the classification of the program.

Program type

Description

Initializing program

o It will be executed till the specific Flag ‘INIT_DONE' is on. And while the initialization
task is executed, cycle task, external interrupt task and internal device task are not
executed. I/O refresh, high speed counter and communication are executed

Scan program

o The scan program is executed regularly in every scan.

Cycle time interrupt
program

e The program is performed according to the fixed time interval in case that the required
processing time condition is as below.
» In case that the faster processing than 1 scan average processing time is required
» In case that the longer time interval than 1 scan average processing time is required
» In case that program is processed with the appointed time interval

External interrupt
program

¢ The external interrupt program is performed process on external interrupt signal.

Subroutine  program

* Only when some condition is satisfied.(in case that input condition of CALL instruction is
On)

5.2.2 Program execution methods

The section describes the program proceeding method that is executed when the power is applied or key switch is on ‘RUN'. The

programperforms the operation processing according to the configuration as below.

[ Start processing ]

o It executes up to execution of INIT_DONE instruction when intializing program is designated.
_ Initializing program
| Subroutine program
: External interrupt program
Scan program < — > Only when some
Cycle time program condition is satisfied.
END processing
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(1) Scan program

(&) Function
« This program performs the operation repeatedly from O step to last step in order prepared by the program to process the
signal that is repeatedly regularly every scan.

« In case that the execution condition of interrupt by task interrupt or interrupt module while executing program is established,
stop the current program in execution and perform the related interrupt program.

(2) Interrupt program

(@) Function
o This program stops the operation of scan program and then processes the related function in prior to process the
internal/external signal occurred periodically/non-periodically.

(b) Type
o Task program is divided as below.
P Cycle time task program: available to use up to 8.
P Internal device task program: available to use up to 8.
» 1/O (External input task program): “SU” type available to use up to 8. (%1X0.0.0 ~ %I1X0.0.7)
‘E’ type available to use up to 4. (%61X0.0.0~%1X0.0.3)

o Cycle time task program
» Performs the program according to the fixed time internal.

o Internal device task program
» Performs the corresponding program when the start condition of internal device occurs.
» The start condition detection of device shall be performed after processing of scan program.

¢ |/O (External contact task program)
» Performs the program according to the input external signal (‘'SU’ type: 1X0.0.0~1X0.0.7).

(1) Write the interrupt program as short as possible. In case same interrupt occurs repeatedly before
completion of interrupt, Scan program is not executed and O/S watch dog error may occur.

(2) Though interrupt ,which has lower priority, occurs many times during execution of interrupt which has
higher priority, interrupt ,which has lower priority, occurs only one time.
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5.2.3 Interrupt

For your understanding of Interrupt function, this section describes program setting method of XG5000 whichis  XGB programming
SMW.Example of interrupt setting is as shown bellows.

o Interrupt setting

Interrupt .
-, Interrupt name priority Task No. Program
Initializing Interrupt 0_ - - -
Cycle time 1 Interrupt 1_cycle time 2 Cycle time 1
External Interrupt 2_external 2 External
Internal device Interrupt 3_internal 3 14 Internal
Cycle time 2 Interrupt 4_cycle time 3 1 Cycle time 2
Scan program -
e Initializing
l (Before INIT_DONE instruction)
Interrupt 1_Cycle time ‘\'l Cycle time 1 execution
occur
Cycle time 1/ l Cycle time 1 execution
external occur
SIMUIENeoLsly l External I/O execution
v
Internal device
Interrupt occur
v
Cycle time 2 ‘\'l Cycle time 2 execution
occur
v Internal device interrupt
-—
| END l execution
i Cycle time 1 7\1 Timed-driven 1
execution execution

¢ In case that several tasks to be executed are waiting, execute from the highest Task Program in priority. When
the same priority tasks are waiting, execute from the order occurred.
¢ While interrupt executing, if the highest interrupt is occurred, the highest interrupt is executed earliest of all.
¢ \When power On, All interrupts are in the enable state.  In case you don't use it, disable the interrupts by using
Dl instruction. If you want to use it again, enable by using El instruction.
o Internal device interrupt is executed after END instruction.
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(1) How to make Initialization task program

Generate the task in the project window of XG5000 as below and add the program to be performed by each task. For further
information, please refer to XG5000 user's manual.
(It can be additional when XG5000 is not connected with PLC.)

(@) Click right button of mouse on project name and click TAdd item; - Task; .

Project Window s x
[terns
=-EE sdisf
=
% Glg Seen |
-0 Pal  Add em
Impart fram File 4 Task, .,
H Expaort to File,,,
= Sc
#-F] ga
i Co Ctrl+C
& Us By Copy
Us ~
| .T:Project
Function,FE s x
Most Recently Uzeg M| Edit
™ Properties,,,

Furction Mame

Allowes Docking
Hides
Floating Window

(b) The screen of Task setting is shown. Click  TInitialization; in Execution condition and make a Task name.

Tazk name: | | [ QK l
FErriority:

Task number: I:l [Cycle time: 07, 1/0: 8715, Internal device: 16~23)

E mecution condition

) Cycle time I:l ms
O —

140 erecution conditions

Rizing Falling Transition

() Intemal device

Intemal device execution conditions

Device: | | ]

Fiizing Falling Tranzitian On Ot

5-9 I LSTELECT.-’?IC‘
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(c) Right click on registered task and select 'Add ltem; - "Program; .

| Praject Windaw o 5]
[terns st
=-EF sdisf «

2§ MewPLC(XGE-XECS1-0ffline
%% Global/Direct Variahles
=-[#% Parameter

~H Basic Parameter
T /0 Parameter

- Embedded Parameter
=- &1 Scan Program

#-[E] MewProgram

..... W -
..... Use  Open i
..... e LISEl #dd ltem

M Import fram File ’

Function,FE
Most Fecently Used | g6 CUt Ctrl+x

Function Mame

| Program,,,

» Deleta Delete

Sort
=] Properties,.,

&llowes Docking
Hides
Floating Window

(d) Make initializing program. In initializing program, INIT_DONE instruction must be made. If not, Scan program is not executed.

[ 3T
#0%0.0.0 TOH
—— —— IN i} { INIT_DONES

s {PT  ET ¢

LSTELECTR’FC | 5-10
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(2) How to make cycle time interrupt task program

Generate the task in the project window of XG5000 as below and add the program to be performed by each task. For further
information, please refer to XG5000 user's manual.

(It can be additional when XG5000 is not connected with PLC)

(@) Right click on registered task and select TAdd Item; - "Task; .

Project Windaow - %

lterns

=-EF sdfsf «
=@

Gy 9ren |

=03 Pal  Add lem
Impaot from File > IL
| @ Exportto File..,
= Sc

B Co Cirl+C
T Copy

@ Us ._

biH Project
FunctionFE - X

ozt Recently Uzed || Edit

=] Properties...

Function Mame

Sllows Docking
Hides

Floating Windomw

e Displays setting screen of Task.

Task name: |E_l,lcle1| | [ oK ]
Priority:

Task number: EI [Cycle time: 0~7, 1/0: 815, Intemal device: 16~23]
Execution condition
) Initialization
() Cycle time 200 ms

O ]

1/0 execution conditions

FRiizing Falling Trangition

£ Tk £t

) Intemal device

Intermal device execution conditions

Fiizing Falling Tranzition On 0ff
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(b) Task type
Classification Description Remark
Task name Make Task name. Cha}racter, number
available
. . N “2"is the highest priority
Priority Set the priority of task. (2~7) number.
Set the Task number.
e Cycletime task (0~ 7): 8
Task number ¢ External input task (8 ~ 15): “SU” type: 8, -
‘E’ type: 4
e Internal device task (16 ~ 23): 8
A _— . . Till the execution of
Initialization | Set the initial program when running the project. INIT_DONE instruction
. - 0~4,294,967,295 ms
cction Cycle time Set the cyclic interrupt. available
" : ‘SU:%I1X0.0.0 ~ %I1X0.0.7

condition 110 Set the external input. 7 041X0.0.0 ~ %IX0.0.3

Internal Set the internal device to interrupt execution.

device e Bit: Among Rising, Falling, Transition, On, Off -

¢ Word: Among >,>=,<,<=

(c) Right click on registered task and select 'Add ltem; - "Program; .

Project \Window . X o
[terns ~
- -EF test « Lt
=9 MewPLC{XGE-<ECS)-0ffline
% Global/Direct Variables i5
=-[# Parameter
Basic Parameter 7
H /0 Parameter
+ - Embedded Parameter
= Scan Program L4
+ MewProgram
............ L5
=gl Qpen
& Usel
TEpopa| |l
rojec
! Irport from File »
FunctionFEB | Broaram. ..
Mozt Recently Used & Cut Ctrl+x
Function Marme
¥ Delete Delete
£
Lif
Sor
=1 Properies, ., L7
L12
&llows Docking
Hides MewPrograrn
Floating Window L - -
————— : =
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(d) Register the Program name and Program description.

Program

Program name:

Language

@Lo QsEC Os1

Pragram description:

(e) Displays the program window to write task program.

B interrupt] [Program]

(f) Displays the setting in project window.

Praject Window . x

lterns
=B test «
= MewPLC(XGE-XECS)-Offline
% Global/Direct Variables
=-[#@ Parameter
Basic Parameter
B /0 Parameter
E Embedded Parameter
=2 Scan Program
MewFrogram
=@ Cyclel(D Cycle Time:200ms, Priority:2)
= interrupt]
Lacal Variables
Pragram
User Function/Function Block
User Data Type

LA Project

5-13 | LSE.ecrric
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(3) Task type

Task type and function is as follows.

4,294,967.295 ms. by
1ms unit)

(%1X0.0.0 ~ %IX0.0.7)

(%1X0.0.0 ~ %1X0.0.3)

Type . External input task .
Spec w Cycle time task P Internal device task
pec. ‘SU" type ‘E’ type
Max. Task 8 8 4 8
number
Cyclic - . - .
. Rising or faling edge | Rising or falling edge .

. (setting up to max. " " Select condition of

Start condition of main unit's contact | of main unit's contact

Internal device

Detection and
execution

Cyclic execution per
setting time

Immediate execution
at the edge of main
unit's contact

Immediate execution
at the edge of main
unit's contact

Retrieve the condition and
execute after completing
Scan Program

Detection delay
time

Max. 1 ms delay

Max. 0.05 ms delay

Max. 0.05 ms delay

Delay as much as max.
scan time

2~T7 level setting

2~7 level setting

2~7 level setting

2~T7 level setting

user

user

for user

E;ifr‘i:“t'on (2 levelis highestin | (2 levelis highestin | (2 levelis highestin | (2 level is highest in
priority priority) priority) priority) priority)

Within 0~7 range With 8~15 range With 8~15 range -
Task no. without duplication for | without duplication for | without duplication Within 16~23 range

without duplication for user

(4) Processing methods of task program

Describes common processing method and notices for Task program.

(a) Feature of task program
1) Task Program is executed only when execution condition occurs without every scan repeat processing. When preparing Task

Program.

2) If atimer and counter were used in cyclic task program of 10 second cycle, this timer occurs the tolerance of max. 10
seconds and the counter and the timer and as the counter checks the input status of counter per 10 seconds, the input changed
within 10 seconds is not counted up.

(b) Execution priority

1) In case that several tasks to be executed are waiting, execute from the highest Task Program in priority. When the same priority
tasks are waiting, execute from the order occurred.
2) In case Cycle time task and external I/O task is occurred concurrently, execute from the highest task program. (In sequence of

XG5000 setting)

3) The task program priority should be set considering the program features, importance and the emergency when the execution

requested.

(c) Processing delay time
There are some causes for Task Program processing delay as below. Please consider this when task setting or program

preparation.

1) Task detection delay (Refer to detailed description of each task.)
2) Program proceeding delay caused by Priority Task Program proceeding

(d) Relationship of initialize, Scan Program and Task Program
1) ser identification task does not start while performing Initialization Task Program.
2) As Scan Program is set as lowest priority, if task occurs, stop Scan Program and process Task Program in advance. Accordingly,
if task occurs frequently during 1 scan or concentrates intermittently, scan time may extend abnormally. Cares should be taken in
case of task condition setting.
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(e) Protection of Program in execution from Task Program
1) In case that the continuity of program execution is interrupted by high priority Task Program during program execution, it is
available to prohibit the execution of Task Program partially for the part in problem. In this case, it is available to perform the
program protection by ‘ DI (Task Program Start Disabled) and ‘El (Task Program Start Enabled)’ application instruction.
2) Insert ‘DI application instruction in the start position of the part requiring the protection and insert ‘EI’ application instruction in the
position to release. Initialization Task is not influenced by ‘DI, ‘EI' application instruction.
3) If interrupt is occurred while ‘CALL’ instruction executing, interrupt program is executed after ‘CALL’ instruction execution.

TIS NC
L P {EN  END

YARLT 4 INOdm YAR_1

1 4REQ OUT ouT_oi

Y CALL P

VAR2 { IN 0T YhR_2

El
EM  END

1 4REQ OUT OUT_El

260,03 ¥0x0.0.7
I 3‘

(5) Cyclic task program processing method
Describes the processing method in case that task (start condition) of Task program is set to Cycle time.
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(a) tems to be set in Task

Set the execution cycle and priority which are the start condition o f Task program to execution. Check the task no. to manage the

task.
(b) Cyclic task processing

Performance the corresponding cyclic task program per setting time interval (execution cycle).

() Notice in using cyclic task program

1) When cyclic task program is in execution or waiting for execution, if the demand to execute the same task program

occurs, the new occurred task shall be disregarded.

2) Timer that makes a demand to execute cyclic task program only while operation mode is Run mode, shall be added. The

shutdown time shall be all disregarded.

3) When setting the execution cycle of cyclic task program, consider the possibility that the demand to execute several cyclic task

program at the same time occurs.

If 4 cyclic task programs that the cycle is 2sec, 4sec, 10sec and 20sec are used, 4 demands of execution per 20 seconds shall be

occurred at the same time and scan time may extend instantaneously.

Task number: |0

Task name: | Cycle
Pricrity: 2 -

[Cycle time: 0~7, [/0: 815, Internal device: 168723)

E xecution condition
) Initialization
(&) Cycle time 20 ms

(@]

1/0 execution conditions

) Internal device

Internal device execution conditions

Device:

(6) /O task program processing

It described the I/O task program processing. (“SU” type: %1X0.0.0~%IX0.0.7, ‘E’ type:%01X0.0.0~%1X0.0.3)

Execution condition

() Initialization

() Cycle time ms
i 0

10 erecution conditions

=) Rising () Falling () Transition

£ T FE

() Internal device

Internal device execution conditions

Device:

Task name: | external
Ericrity: 2 -
T ask number: |8 [Cycle time: 07, 1/0: 8715, Intermnal device: 16™~23]
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(a) tems to be set in Task
Set the execution condition and priority to the task being executed. Check the task no. to manage the task.

(b) /O task processing
If interrupt signal from external input is occurred on main unit (“SU” type: %1X0.0.0 ~ %I1X0.0.7. 'E’ type:%1X0.0.0~%1X0.0.3), task

program is executed by external input.

(c) Precaution in using /O task program
1) If task program which is executed by interrupt signal is on execution or standby status, new task program which is requested by

identical I/O is ignored.
2) Only operation mode is Run mode, execution request of task program is recognized. Namely, execution request of task program

is ignored when operation mode is Stop mode.

(7) Internal device task program processing

Here describes the processing method of international device task program which extended the task (start condition) of task program
from contact point to device as execution range.

Task @@
Task name: Internal
Eriarity: 2 -
Tazk number: |16 [Cypcle tirme: O-7F, 1A0: 8715, Internal device: 16723)

E zecution condition
2 Initialization
3 Cycle time ms
Oia
1A0 execution conditions
&) Internal device |BIT -
Internal device execution conditions
Device:
& Rising 2 Falling ) Transition 2 0n O OfF

(a) tems to be set in Task
Set the execution condition and priority to the task being executed. Check the task no. for task management.

(b) Internal device task processing
After completing the scan program execution in CPU module, if the condition that becomes the start condition of internal device task

program is met, according to the priority, it shall be executed.

(c) Precautions in using internal device task program
1) Accordingly, even if the execution condition of internal device task program occurs in Scan Program
or Task Program (Cycle time, I/O), it shall not be executed immediately but executed at the time of
completion of Scan Program.
2) If the demand to execute Internal Device Task Program occurs, the execution condition shall be examined at the time of
completion of Scan Program. Accordingly, if the execution condition of Internal Device Task occurs by Scan Program or Task
Program (Cycle time) during ‘1 scan’ and disappears, the task shall not be executed as it is not possible to detect the execution at

the time of examination of execution condition.
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(8) Verification of task program

(a) Is the task setting proper?
If task occurs frequently more than needed or several tasks occur in one scan at the same time, scan time may lengthen or be
iregular. In case not possible to change the task setting, verify max. scan time.

(b) Is the priority of task arranged well?
The low priority task program shall be delayed by the high priority task program, which results in disabling the processing within the
correct time and even task collision may occur as next task occurs in the state that the execution of previous task is delayed.
Consider
the emergency of task and execution time etc when setting the priority.

(c) Is the Task Program written in shortest?
If the execution time of Task Program is longer, scan time may lengthen or be irregular. Even it may cause the collision of task
program. Write the execution time as short as possible. (Especially, when writing the cyclic task program, write the execution time so
that the task program can be executed within 10% cycle of the shortest task among several tasks.)

(d) Is program protection for the high priority task needed during program execution?
If other task is inserted during task program execution, complete the task in execution and operate the standby tasks in the order of
high priority. In case that it is not allowed to insert other task in Scan Program, prevent the insert partially by using ‘DI’ and ‘EI
application instruction. The problem may occur while processing the global variables used commonly with other program or special
orcommunication module.

(9) Program configuration and processing example

If task and program are registered as below.

Interrupt type Interrupt name Priority Tsz K Program

Cycle time 10 ms_cycle time 3 0 Program 1
: Internal

Internal device device %MX0.0.0 5 16 Program 2

I/O I/O_%IX0.0.0 2 8 Program 3

1) Scan program name: “ Scan Program”
2) Execution time respective program: Scan program = 17 ms, Program 1 = 2 ms, Program 2=7 s,
Program 3=2ms
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10ms_Cycle time W

Internal device_%MX0.0.0

External I/0_%I1X0.0.0

Scan started
(Initial operation started) Scan program stopped  New scan started

Scan program

Program 1 -

Program 2 - -

Program 3 - -
T

Time

78 10 12 20 22 2425 30 3234 >
Process per time
Time (ms) Process
0 Scan started and scan program started to execute.
0~6 Scan program is executed.
6-8 Scan program is stop because execution external I/O (%I1X0.0.0) is requested. And program 3 is
executed. Request of execution at 7[ms] is ignored because program 3 has been executing.
8~10 Program 3 is finished and Scan program is continued.
10~12 Scan program is stop by request of 10 ms_Cycle time’ interrupt signal and execute program 1.
12~20 Program 1 is finished and Scan program is continued.
Request of ‘Cycle time’ interrupt signal and ‘External /O (%1X0.0.0)’ signal is occurred concurrently
20 but priority of ‘External 1/O’ signal is higher than ‘Cycle time’ interrupt signal so program 3 is
executed and program 1 is standby.
20~22 Program 3 is finished and Scan program is continued.
22~24 After program 3 is completed, program 1 (the program of ‘10ms_Cycle time’ is executed.
24~25 P1 execution completed and the stopped scan program execution finished
25 At the finished point of scan program, check the request of Internal device ‘%MX0.0.0’ execution
and execute program 2.
25~30 Program P2 is executed.
30-32 When 10 ms_Cycle time’ interrupt signal is occurred, the priority of that is higher than Internal device
‘%MX0.0.0' though program 2 is stopped and program 1 is executed.
32~34 P1 executed completed and the stopped P2 execution finished
34 New scan starts (Start scan program execution)
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5.3 Operation Mode

For operation mode of CPU module, there are 3 types such as RUN mode, STOP mode and DEBUG mode..

The section describes the operation processing of each operation mode.

5.3.1 RUN mode

This is the mode to executed program operation normally.

[ RUN mode first scan start ]

\4

Initialize data area

v

Examine Program effectiveness and judge the
possibility of execution

»
>

Execute input refresh

v

Program execute, Interrupt Program execute

v

Examine the normal operation or missing of built-in
module

v

Execute output refresh

v

Communication service and intemnal processing

(1) Processing at mode change

RUN mode keep +

mode change
Operation

Change to other mode
Operation by changed operation
mode

At the beginning, execute initialization of data area and examine the effectiveness of program and judge the possibility of execution.

(2) Operation processing contents

Execute I/O refresh and program operation.
(a) Detects the start condition of Interrupt Program and executes Interrupt Program.
(b) Examines the normal operation or missing of built-in module.
(c) Communication service and other internal processing.
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5.3.2 STOP mode

This is the stop state mode without Program operation. It transmits the program through XG5000 onlyin - STOP mode.

(1) Processing at Mode Change
Clear the output image area and execute output refresh.

(2) Operation Processing Contents
(a) Executes I/O refresh.

(b) Examines the normal operation or missing of built-in module.
(c) Communication service or other internal processing.

5.3.3 DEBUG mode (Supported at SU type)

This is the mode to detect Program error or trace the operation process and the conversion to this mode is available only in STOP mode.
This is the mode to check the program execution state and the contents of each data and verify the program.

(1) Processing at mode change
(@) Initializes the data area at the beginning of mode change.
(b) Clears the output image area and execute input refresh.

(2) Operation processing contents

(a) Executes I/O refresh.

(b) Debug operation according to setting state.

(c) After finishing Debug operation by the end of Program, execute output refresh.
(d) Examine the normal operation or missing of built-in module.

(e) Executes communication service or other service.

(3) Debug operation
It describes debug mode.
Debug i Tools Window Help
({1} =tan/stop Debugging

tr ] Set/Remove Breakpoints  Ctrl+F5 I
¢Z] Breakpoints List,..
37 Breakpoint Conditions,,,
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ltem Description Remark
Start/Stop Debugging Change the debug < stop mode
Go It starts debug operation.
Step Over It operates by 1 step.
Step Into It come in the subroutine program. Other operation
: is identical to
Step Out ltgoout the subroutine program. Step Over.
Go to Cursor It operates to current cursor position.
Set/Remove Breakpoints Set/Removes current cursor position to break
points.
Breakpoints List It displays list of breakpoints.
Breakpoint Conditions It specifies device value and number of scan.
(a) Set/Remove Breakpoints i
= Sets breakpoint at current cursor position. After breakpoint setting, 4 (breakpoint setting indicator) is displayed.
INST.0 z HE
| | 1
! b B Motorl
INST2.0 Stop
— IMz0 { N T —
DATA [Nz
HE
EN  END
Motor2
Stop
IMaD  {INT T j—
DATA N2
(b) Go
= Run the program to breakpoint. At break-pointer -2+ (Current indicator) is displayed.
INST.0 z NE
I | EN END L
Motorl
IN3TZ.0 Stop
— — w20 {INT O OuT —
DATA 4 IN2
HE
EN-END Motor2
Stop
BM0 {INTodT fu—
DATA 4 IN2
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(c) Step Over
= Run the program to next step. At break point, Current indicator -_-is displayed.
[M5T.1 z NE
| | EN EMD |
Motorl
INST2.0 Stop
- EWUZ0 4 IMT O OUT
O4TA 4 IN2
EN e ENO
Motor2
' Stop
gWI40 4 INT O OUT
OaTh 4 N2
(d) Breakpoint List

= |t displays current Breakpoint List. It supports Select All, Reset All, Goto, Remove, Remove Al.

Breakpoints List - NewPLC

Llse| Program | Position | CoLnt | Qk.
11+ MewProgram Fraw: 0, Colurmrn: 0 1

Cancel
Select All
Bezet All

Gata

Remove

[

R emowve Al
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(e) Break condition
= |t sets Variable Break and Scan Break.

Break condition - NewPLC

Variable Breakpoint | Scan Breakpoint

IUse the variable as a variable breakpoint

‘Variable: |err|:|r1 | [ Select Variable, . |
Program: |NewF‘rngram v|
Device: error] Tvpe: BOOL

Comment:  Empty

Yalue Condition
Yalue: |1| |

I
ro
4
b

Break condition - NewPLC

\ariable Breakpoint| Scan Breakpoint |

Use scan breakpoint
Debugger stops after scanning following counts
Scan Count: | 6000 % |

il
g
4
k-

1) Refer to XG5000 User's Manual ‘Chapter 12 Debugging’ for detailed information.

stELECTR’."C | 5-24
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5.3.4 Change operation mode

(1) Operation Mode Change Method
The method change operation modes as follows.

(@) By mode key of CPU module
(b) By connecting the Programming And Debugging Tool (XG5000) to communication port of CPU

(c) By changing the operation mode of other CPU module connected to network by XG5000 connected to communication port of
CPU.

(d) By using XG5000 Specific mode communication module connected to network
(e) By 'STOP" instruction during program execution

(2) Type of operation mode

The operation mode setting is as follows.

Operation mode switch XG5000 command Operation mode

RUN unchangeable Local Run

RUN Remote Run

STOP Remote Stop

STOP
Debug Debug Run
Mode change Previous operation mode
RUN -> STOP - Stop

(@) Remote mode conversion is available only in the state of ‘Remote Enabled: On’, ‘Mode switch: Stop'.

In case of changing the Remote ‘RUN’ mode to ‘STOP’ by switch, operate the switch as follows.
(STOP) > RUN > STOP.

& Remark

When changing Remote RUN mode to RUN mode by switch, PLC operation continues the operation
without interruption.

It is available to modify during RUN in RUN mode by switch but the mode change operation by XG5000
is limited. This should be set only in case that remote mode change is not allowed.
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5.4 Memory

There are two types of memory in CPU module that the user can use. One is Program Memory that saves the user program written by
the user to build the system, and the other is Data Memory that provides the device area to save the data during operation.

5.4.1 Program memory

Contents and size of program memory are as follows.

Size
[tem
‘SU’ type ‘E’type
Program memory entire area 1.37 MB 482KB
System area:
 System program area 128 KB 128KB
* Backup area
Parameter area:

* Basic parameter area
* |/O parameter area

* High speed link parameter area 48 KB 48KB
* P2P parameter area

* Interrupt setting information area
* Reserved area

Execution program area:
* Scan program area 200 KB 50KB
* Task program area

Program reserved area
* Scan program backup area
* Task program area
* Upload area
* User defined function/function block area 1MB 256K8
* Variable initialization information area
* Reserved variable assignment information area
* Reserved area
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5.4.2 Data memory

Contents and size of data memory are as follows

ltem Size
‘SU’ type ‘E’ type
Data memory entire area 128 KB 128 KB
System area :
* |/O information table
* Forced I/O table 8LKB 105K8
* Reserved area
System flag (F) 2KB 768 B
Flag area Analog imagg flag (V) 1KB 704 B
Internal special flag (K) 8 KB 5 KB
High speed link (L) 4KB 2 KB
Input image area (%) 2KB 256 B
Output image area (%Q) 2KB 256 B
R area (%R) 20KB 10 KB
Direct variable area (%M) 8 KB 4 KB

5.4.3 Data retain area setting

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

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

Device Re@n Characteristic
setting
Default Available | As for automatic variable area, Retain setting is available
M Available | As for intemal contact point area, Retain setting is available at parameter
K Unavailable | In case of power failure, contact point is kept
F Unavailable | System flag area
U Unavailable | Analog data register (Retain is not available)

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

L Unavailable available)
W Unavailable | Flash memory dedicated area (Retain is available)
R Unavailable | Flash memory dedicated area (Retain is available)

1) K, L, R, W devices are retained basically.
2) K, L devices can be deleted through “Clear PLC” of XG5000 online menu.
3) For more detall, refer to “Online” of XG5000 user manual.
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(1) Initialization of data according to restart mode

There are three variable related with restart mode (Default, initialization and retain variable). Initialization method about each variable in

case of executing restart mode is as follows.

Variable assignment Hoce CcOLD WARM

Default Initialized as ‘0’ Initialized as ‘0’

Retain Initialized as ‘0’ Hold previous value
Initialization Initialized as user defined value Initialized as user defined value
Retain & Initialization Initialized as user defined value Hold previous value

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

- Whriting by program (Initialization task recommended)

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

Classification Retain M area Retain R area
Reset Hold previous value Hold previous value Hold previous value
Overall reset Iniialized as ‘O’ Initialized as ‘0’ Hold previous value
STOP—RUN Hold previous value Hold previous value Hold previous value

1) Terms on three types of variable are as follows.

(1) Default variable : variable not set as INIT or Retain variable
(2) INIT variable : initial value is set

(3) Retain variable : Holds previous value

(3) Initialization of data
If PLC becomes ‘Cleat Memory’ status, memory of all devices is reset to 0. When you want to specify initial value, use initialization task.

In CPU module, there are two types of built-in memory. One is program memory to save program made by user, for user to structure
system. Another is data memory providing device area saving data during operation.
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5.5 Data Memory Map

5-29

5.5.1 ‘E’ type

%IX0.0.0

%IX2.15.63

%QX0.0.0

%QX2.15.63

%MWO
%MW2047

%RWO
%RW5119

%WWO0

%WW5119

%FWO0
%FW383

%KWO0
%KW2559

%LWO
%LW1279

%UWO0.0.0
%UWO0.10.31

Data area

User program area

Automatic variable
(8 KB)

Parameter area

Input variable

(256 B)

Output variable

(2568)

Direct variable M area

(4KB)

User program area
(50 KB)

Direct variable R area

(10 KB)

Direct variable W area

(10KB)

Direct variable F area

(768 B)

Direct variable K area

(5KB)

Direct variable L area

(2.5 KB)

;Ly

Direct variable U area

(704 B)
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5.5.2‘SU type

%IX0.0.0

%IX15.15.63
%QX0.0.0

%QX15.15.63
%MWO0
%MW4095

%RWO
%RW10236

%WWO0
%WW10239

%FWO0
%FW1023

%KWO0
%KW4095

%LWO
%LW2047

%UWO0.0.0
%UWO0.15.31

Data area

User program area

Automatic variable
(16 KB)

Parameter area

Input variable

(2KB)

Output variable

(2KB)

Direct variable M area

(8KB)

User program area
(200 KB)

Direct variable R area

(20 KB)

Direct variable W area

(20 KB)

Direct variable F area

(2KB)

Direct variable K area

(8KB)

Direct variable L area

(4 KB)

Direct variable U area

(1KB)
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6.1 Type Setting

It describes setting of XGB PLC type.

New Project E]@

Project name:

File directory: | C:hwaGE000%

FLC Series

OIXEK [OF ] C1xG]

LCPU type: #GB-+ECH R

Program name:

Project description:

PLC -

Series CPU type Description Reference
XGB-DR16C3 Dedicated product Modular type
XGB-DR32HL Dedicated product Modular type
XGB-XBCE “E” type : XBC-DR10/14/20/30E Compact type
XGB-XBCH “H” type : XBC-DR32/64H , XBC-DN32/64H Compact type

“S(U)” type : XBC-DR20/30/40/60SU,
XBC-DN20/30S(U),
XGB-XBCS XBC-DNA0/60SU Compact type
XGB XBP-DN20/30/40/60SU
XGB-XBMS “S" type : XBM-DN16/32S , XBM-DR16S Modular type
XGB-XECH “H” type : XEC-DR32/64H, XEC-DN32/64H Compact type
“SU" type : XEC-DR20/30/40/60SU,
XGB-XECSU XEC-DN20/30/40/60SU, Compact type
XEC-DP20/30/40/60SU,
“E” type : XEC-DR10/14/20/30E,
XGB-XECE XEC-DN10/14/20/30E, Compact type
XEC-DP10/14/20/30E
= In case type is different, connection is not available.
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6.2 Parameter Setting

Describes how to set parameters.

6.2.1 Basic parameter setting

Clicking Basic Parameter in the project window shows the following window.

Project Window

lterns
- & EXI +
=) MewPLC(XGE-XECS)-Offine
% Global/Direct Variables
=-[& Parameter
Basic Parameter
E /0 Parameter
#-H Embedded Parameter
= Scan Program
e MewPragram
User Function/Function Block
lser Data Type

- x

There are three main options ; “Basic Operation Setup”, “Device Area Setup” and “Error Operation Setup”.

Basic Parameter Setling @@
Basic Operation Setup | Retain Area Setup
Basic Operation Cutput Contral
e ms Output during debugging
mode (e cEms), [keep output when an error occurs
Time Setup
Watchdog Timer: S0ms
(10 ~ 1000ms)
Standard Input Filter: 3~ ms
Restart Method
(O Cold Restart (® Warm Restart
Defaut | [ = [ sz |
Category ltem Description Note
Fixed period operation | Set the time of fixed period operation. 1~999 ms
Watchdog timer Set the time of scan watchdog. 10~1000 ms
Standard input fitter Set the time of standard input filter. 1,3,5,10,20,70,100 ms
QOutput durin Set to allow output actually during debuggin -
Basic P . g . P ly g gging Allowance/Prohibition
i debugging operation.
operations Keep output when an Set to preserve output holding function set in I/O -
. Allowance/Prohibition
€ITor occurs parameter in case of error.
Delete all areas except . . .
P Set to clear each device that is not designated as a -
latch when an error . Allowance/Prohibition
latch area in case of error
occurs
Device area | Select latch area Set the latch retain of each device. %MWO ~ %MW4095
Eror Operation resumes in Set to pause or resume operation in case of
. . . Pause/Resume
operation case of operation error operation error.
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6.2.2 1/0O parameter setting

This sets and reserves each I/O information. Clicking
window.

M/O Parameter;

in the project window shows the following setting

( 2] |
All Base Iﬁet Base 1
= 3 Base 00 : Default Slat Module Commert Input Filter | Emergency Out Allacation
= 00 : Default =
ez 01 ¢ Default 1 Digital Module
oz 02 Default 2 — &
ez 03 ¢ Default 5 5] DIC 24V INFUT 12points/REL
== 04 : Default ry ff ®EC-DR30S (DC 24V INPUT 18points/REL
== 05! Default = 5 HEC-DR40S (DC 24 INPUT 24pnints/REL
== 0B i Default ff HEC-DREDS (DC 24V INPUT 36points/REL
=z 07 Default L] 5 EC-DN/DP20S [DC 24v INPUT 12points/
9 08+ Default 7 B HEC-DN/DF30S [DC 24V INFUT 18points/
= 09 Default [] 5 HEC-DN40S (DC 24 INPUT 24points/TR {
== 10 Default ] B HEC-DMEDS (DC 24V INPUT 6points/TR {
10
Fine ¥ ] [ ok | [ Cancel
e TIFE oM s

Clicking ™odule; in TSlot Position;
system. Then, the following window is displayed.

indicates a list of modules, in which you may set I/O corresponding to the actual

I/0 Parameter Setting Egl

All Baze 1 Set Baze I
= @D Base 00 : Default ‘ Slat ‘ Module | Corrment | Input Filter |Emergency Dut‘ Allocation ‘
& 00 : XEC-DR40S (D Ofmain] [XEC-DRA0S (DT 24v | 3Standard [ms]  Default
01 : Default
z 02 ! Default 2
= 13 Default 3
= 04 Default
= U5 : Default 4
== 6 ! Default 5
=z 07 Default [
=z 08 : Default 7
=z 19 Default i
e 10 Default 3
10
< ¥
[ pi v [ ok ][ cancel |
Clicking ™etails; in TSlot Position; shows the following window to set filter and emergency output.

Input/Output Module Setting EJ |

kodule: ®EC-DRA0S [DC 24% INPUT 24points/RE LAY OUTPUT

Input
Filter: Standard g
Pulse T 7 me s [7
3 m=s
Output B ms
10 ms
20 ms [N {=1814
Chy 70 ms
ns
Chafmer OT [0S-T9] | TTeaT
[ =] ] [ Cancel ]

Input/Output Module Setting E El

Module: <EC-DR405 [DC 24% INFUT 24point=/RELAY OUTPUT

Ihput

Filter: Standard -~

Pulkke Catch: 10 11 [z [CI3CJa4 s [1s 17
O utput

Channel Energency 0 utput |

Charnnel OO 1 Clear e

Channel 01 [02-15]

old
ar

Cancel ]

(1) If settings are different with I/O module actually accessed, “Inconsistent module type error” occurs, displaying error.
(2) Without settings, CPU reads each I/O module information and operates.
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6.3 Self-diagnosis Function

6.3.1 Saving of error log

CPU module logs errors occurred so that the causes will be identified and fixed easily. Clicking

shows the current error and previous error log.

"ErrorWaming; of 'Online

Error/Warning - NewPLC E]@
Error/Warning | Error Log
Index  Code Date Time Contents

@0 s00 1999-12-31 00:00:00,999 Data backup error

Details/Rernedy

Change the battery and reboot the PLC,

Customer support required if the same error occurs again,

[ Update | [ Clear |
[ Save ] [ Close ]
ltem Description Remarks

ErorMaming Display the current erroriwarning. -

Eror Log Display a log of erroriwarning occurred. Saving up to 100

(1) Saved data are stored until selecting a menu of XG5000 and clicking “Clear”.
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6-5

6.3.2 Troubleshooting

(1) Trouble types
Malfunction occurs due to PLC itself, system configuration error or abnormal operation result detected. Trouble is divided into
trouble mode stopping operation for the safety and warning mode generating alert to user with a mode in trouble.

The causes for PLC system malfunction are as follows.

* PLC hardware trouble

* System configuration error

* Operation error while operating user program

* Error detected owing to external device in trouble

(2) Operation mode if trouble occurs
PLC system logs any trouble occurred in flag and determines whether to stop or resume operation depending on trouble mode.

(&) PLC hardware trouble
In case an error occurs so that PLC such as CPU module and power module may not work normally, the system is halted, but
any warning may not interfere with the operation.

(b) Operation error while operating user program
Representing an error occurred during operation of user program, in case of numeric operation error, it displays the error in
error flag but the system resumes operating. However, if the operation time exceeds by the operation monitoring time limit and
I/O module does not control it normally, the system is halted.

(c) Error detected owing to external device in trouble
Representing the detection of external device to be controlled by users program of PLC, if an error is detected, the system is
halted, but any warning may not interfere with the operation.

(1) If any trouble occurs, the trouble number is saved in a special relay %FD1.
(2) For details of flag, refer to the appendix 1 Flag List.
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6.4 Remote Functions

CPU module may change operation by communication as well as by key switches mounted on the module. To operate it remotely,
it is necessary to set ‘RUN/STOP’ switch to ‘STOP'.

(1) Remote operations are as follows.

(@) Operable by accessing to XG5000 through RS-232C port mounted on CPU module.
(b) Can operate other PLC connected to PLC network with CPU module connected to XG5000.

(2) Remote RUN/STOP
(@) Remote RUN/STORP s the externally controlled RUN/STOP function.
(b) Itis convenient when CPU module is located at a position hard to control or when CPU module within control panel is to
control RUN/STOP function remotely.

(3) Remote DEBUG
(@) It manages debugging remotely when remote mode is STOP. Namely, DEBUG operation is to execute program operation
depending on designated operation conditions.
(b) Remote DEBUG is a convenient function when confirming program operation status or data during system debugging.

(4) Remote Reset
(@) Remote reset is to reset CPU module remotely if an error occurs at a place hard to directly control CPU module.
(b) Like operation by switches, it supports ‘Reset’ and ‘Overall Reset'.

(1) For details regarding remote functions, refer to ‘Ch10 Online’ of XG5000 User's Manual.
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6.5 Forced Input/Output On and Off Function

Force I/O function forces to turn I/O areas on or off, regardless of program results.

6.5.1 Force I/O setup

Click T Online 5 - T Forcel/O ; .

Forced /0 Setup

Module address Forced input: () Enable (30 Dizable

B 5t Forced output: () Enable (3 Digable

Set by Devcie I Set by Wariable Mame I Forced device list

Enable | Input &3 Output [ Yariables ][ Delete All ][ Select Al l [ 5] ” Cancel l

ltem Description
Module address Select Base and Slot
Application Set whether to allow or not Force I/O
Variables Flag Setwhether to allow or not Force I/O by bits.

Data Set Force I/O data on or off by bits.

Select All Set to allow Force I/O with all I/O area on
Delete Al Delete to allow Force /O with all /O area off.
Forced device list Display I/O area set as a bit.
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6.5.2 Processing time and processing method of Force Input/Output On and Off

(1) Forced Input
Regarding input, at the time of input refresh it replaces the data of contact set as Force On/Off among data read from input
module with the data as Force and updates input image area. Therefore, user program executes operations with actual input
data while Force input area is operated with data set as Force.

(2) Forced Output
Regarding output, at the time of output refresh upon the execution user program operation, it replaces the data of contact set as
Force On/Off among data of output image area containing operation results with data set as Force and outputs the data in output
module. Unlike (Force) input, the output image area is not changed by Force On/Off setting.

(3) Cautions when using Force 1/O function
(a) It operates from the time when 1/O is individually set as ‘Allow’ after setting Force data.
(b) It is possible to set Force input although  1/O module is not actually mounted.
(c) Despite of the power changed Off -> On, operation mode changes or any operation by pressing reset key, the data of which
On/Off is set before is kept in CPU module.
(d) Even in STOP mode, Force /O data is not removed.
(e) To set new data from the beginning, it is necessary to deselect all settings of I/O by using ‘Delete All' option.

(4) Operation in case of error
(a) If error occurs after setting forced output, PLC operates based on “Keep output when an error occurs” in Basic parameter and
“Emergency output” in I/O parameter.
If you set “Emergency output” as “Clear” after setting “Keep output when an error occurs”, output is cleared when an error
occurs.
If you set “Emergency output” as “Hold” after setting “Keep output when an error occurs”, output is held when an error occurs.
(b) If you don't set “Keep output when an error occurs”, output is off when an error occurs.
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6.6 Direct Input/Output Operation
Refreshing I/O operates after completion of scan program. If data of I/O is changed while program is scanned, it does not refreshed
at the changed moment. Refreshed I/O data is applied after ‘END’ instruction on program.

In order to refresh 1/O data during program execution, use ‘DIREC_IN, DIREC_OUT function to read input contact point
immediately and use it for operation, or output operation result immediately.

Program outputting data 2#0111_0111 0111 0111 to 32 point transistor output model equipped at extension module slot 4 during
scan.

A1:0.0.00 [ DIREC 0
— —— EN EHD}

0 4BASE OUT L ref_ok

4 Jsor
16 ££000

A
1GEHEEL |

s

(1) Input base number 0 and slot number 4 where output module is equipped
(2) Since data to output is 16 bit during scan, enable lower 16 bit among value of MASK L (16#FFFF0000)
(3) If execution condition (%1X0.0.0) is On, DIREC_O (Immediate refresh of output module) is executed and data of output

module is setas 2#0111 0111 0111 0111.

(1) For detail of DIREC_IN,DIREC_OUT function, refer to XGI/XGR/XEC instruction manual
(2) When DIREC_IN,DIREC_OUT function is used, the value is applied immediately. They have higher priority than

forced I/O.
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6.7 Diagnosis of External Device

This flag is provided for a user to diagnose any fault of external device and, in turn, execute halt or warning of the system. Use of this
flag displays faults of external device without any complicated program prepared and monitors fault location without any specific
device (XG5000 and etc) or source program.

(1) Detection and classification of faults in external device
(@) The trouble (fault) of external device may be detected by user program and largely divided, depending on the type, into error and
warning; the former requires halt of PLC operation and the latter simply displays the status while PLC keeps working.
(b) ‘Heavy trouble’ uses*_ ANC_ERR' flag and ‘Light trouble’ uses * ANC_WB'flag.

(2) Heavy trouble of external device
(@) When detecting heavy trouble of external device at user program, write error code defined by user at system flag ‘ANC_ERR’
andturnon _CHK ANC_ERRflag. If CHK_ANC_ERR flagis on, atthe end of scan,* ANNUN_ER'bit of* CNF_ER),
system error representative flag, is on and PLC tuns off all output of output module (it can be different according to the setting of
basic parameter) and becomes error status (Error LED flickers with 1s cycle)
(b) In case of heavy trouble, find out reason by checking * ANC_ERR'flag.
(c) To turn off the ERR LED caused by flag detecting heavy trouble of external device, reset or restart PLC

W Example)
Error MOVE _EHK_ENE_ER
—— EN  EWD
a4 J N OUT L _ANC_ERR

(3) Light trouble of external device

(&) When detecting heavy trouble of external device at user program, write error code defined by user at system flag ‘ANC_WAR'’
andturnon _CHK _ANC _WARflag. If_CHK_ANC WAR flag is on, at the end of scan, *° ANNUN_WAR' bit of* CNF_ WAR’,
system warning representative flag, is on. When light trouble occurs, LED flickers with 2s cycle.

(b) In case of heavy trouble, find out reason by checking * ANC_WAR ' flag.

(c) If_CHK_ANC WAR s off, light trouble status is canceled and Error LED s off.

W Example)
Error MOYE _EHK_&NE_LM
BN END
el 40N OUT b _AMC_WR
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6.8 Allocation of Input/Output Number

Allocation of I/O number is to allocate an address to every I/O of each module to read data from input module and output data to
output module when it executes operations.
XGB series adopts 64 points occupation to every module.

(1) Allocation of I/O number
124 points are allocated to main unit and 64 points are allocated to every module except main unit (incl. special, communication).

System Configuration

u

abuibeld

| I
[ &

(lfl:gnmbergf stage Type I/O allocation Remarks
0 XEC.DN30SU | MPut: %61X0.0.0 ~ %IX0.0.63 Actual Input : %1X0.0.0 ~ %IX0.0.17
Output : %6QX0.0.0 ~%QX0.0.63 | Actual Output : %6QX0.0.0 ~ %QX0.0.11
] Input : %IX0.1.0 ~ %IX0.1.63 N e
1 XBE-TN32A OUpUt 1 %60X0.L0 ~ %OX0.1.63 Actual Output : %6QX0.1.0 ~ %QX0.1.31
] Input : %IX0.2.0 ~ %IX0.2.63 N e
2 XBE-TN16A OutpLL : %0X0.2.0 ~ %OX0.2.63 Actual Output : %6QX0.2.0 ~ %QX0.2.15
] Input : %IX0.3.0 ~ %IX0.3.63 N e
3 XBE-DCO8A OutpLL : %0X0.3.0 ~ %OX0.3.63 Actual Input : %1X0.3.0 ~ %IX0.3.7
] Input : %IX0.4.0 ~ %IX0.4.63 o B
4 XBE-RY16A OUpUL : %0X0.4.0 ~ %0X0.4.63 Actual Output : %6QX0.4.0 ~ %QX0.4.15
Input : %IX0.5.0 ~ %IX0.5.63
5 XBL-C21A Output : %QX0.5.0 ~ %QX0.5.63 )
Input : %IX0.6.0 ~ %IX0.6.63
6 XBF-AH0AA Output : %QX0.6.0 ~ %QX0.6.63 )
Input : %IX0.7.0 ~ %IX0.7.63
! XBL-C21A Output : %QX0.7.0 ~ %QX0.7.63 )

Empty I/O point is available for internal relay.
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(2) When allocating 10 of 10 parameter, allocation information is displayed.

ameter Seting

: Crigt
+ MEF-HOMRA ()

+ Darlinult 1

El Cret

Sion Medude
130 Uman]_|NECDRI0S (DC 2671
SBE-DCIBAE T |MBEDCIEAD DC 24
:mE-TNJ-’TP 2 [BE-INAIPEAITRO

+ MEF-ADDAA (¥ R AR VokIT
: MBF-DVO4A 1V B o
4 |RErOVIMA fickage,

| Cortenaek

| gt Faer [EmesgencyDuf  Adocasion
3tanded il
3 Standaed me]

Defak

Usladt

o [ pewenr | [ oasn ||

piw ¥ | [ 0K

|| cencel |

When using monitor function of XG5000, I/O allocation information is displayed.

[Base 01

NewPLC - System Monitor

File Miew Base PLC Help

- EH & ?
A
- - XBE— RBE— XBE- XBE- XBF- XBF— "
S i S DCOSA  DC1E  RYOS  THOBA  AHOuA ppo2a NBL-C21A
[
3
S
=
g
CHIE iy
HE |
[ =
(=]
i
* System information Assigns Information - Fised Location Cormrment
=@ Base 0@ XGB-MI1B Main Base(11 Slats)
- CPU: XGB-XECS Standard CPU Moduledl/0 Maximum 284 Points)
@n Slot 0: Internal Cret Internal Cnet Module, R5-232C/RE-485
-4 Slot 0: XEC-DR30S, Input [5%1X0,0,0 ~ %1x0.0.63] DC 24V Input 18 Contacts
-0 Slot 0: XEC-DR30S, Output [%0x0,0,0 ~ %0x%0,0,63] Relay Output 12 Contacts
EI Slot 1: XBE-DCOBA [%a1%0,1,0 ~ %1X0,1,63] DC 24¥ Input, 8 Contacts (Current Source/Sink Input)
~[]e Slot 2: XBE-DC164/B [%1%0,2.0 ~ %1x0.2.63] DC 24¢ Input, 16 Contacts / DC12/24Y Input, 16 Contacts
~[= Slot 3: XBE-RYV0BAE [%0%0.3.0 ~ %0X0,3.63] Aelay Output, 8 Contacts (8/COM) / 8 Contacts (1/COM)
[« Slot 4: XBE-TH/TPOGA [30%0,4,0 ~ %0x0,4,63] Transistor Output, 8 Contacts (0,54, Sink Output/Source Output)
@5 Slot 5 XBF-AHO44, /D Voltage/Current 2 Ch, Df8 Voltage/Current 2 Ch
ms Slot 6: XBF-PDO2& Position Contral Pulse(LDy, Output TypelZ axis)
7 Slot 7: XBL-C214 Cnet Module, RS-232C
[# Slot & Empty slot
-[f]s Slot 3: Empty slot
-0 Slot 10: Emnpty slot
%
S
£
g
&
£ |
=
'EE’ ystem
Ready XG-5IMIXGE-XECS) Onling L. Simulatar, Ok

LSTELE CTRIC
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6.9 Online Editing

It is possible to modify program and communication parameter during operation of PLC during control operation The following
describes basic modification. For details of modifying program, refer to XG5000 Users Manual.

The Items to be modified during operation are as follows.

¢ Program
o Communication parameter

(1) Itdisplays programs that are currently running.

a HE b
— —— EN  EHO {2
(| &=m
datal  {INT  OUT L
| 0
dataz  { [NZ

(2) Click Onliney - TStart Online Editing, .

inineiMnnitur Debug Tools Window
4] Disconnect

Change Mode 3

= FHead,.,

By Write, .,
g% Compare with PLC, ..

Feset PLC

i PLC Infarmation,..

FLC Errors/Warnings..,
L0 Infarmation, .,

% Force /0.,

kg Start Online Editing Ctrl+Q |
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(3) If you modify program, background color changes to indicate start of online editing.

(4) Upon the modification of program, click Online; - "Write Modified Program; .

M‘MDnitur Debug Tools Window

Disconnect

&4 Connection Seftings,.,, ‘wiiiting PLE |rformation... Elapsed time:
Change Mode 3 om0z

| £ Fead...
S EE Write,.

g Compare with PLC,,,
| Set Flash Memaory, ., Current:

| Feset PLC o = aeel 1
Clear PLC...

fzh PLC Information,.,,
)

PLC History, .,

il -C Errars/Mamings. . Converting PLC Code in PLC...
L0 Information, ..

Save PLC History

[% Eorce |/0...
Skip 140,
Fault Mask, ..
q Module Changing Wizard, .

J@® Start Online Editing Crl+0

Corverting the program into execution code. .

| It may take long time due to the zize of online editing
Proaran

g End Online Editing |
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(5) Upon the writing of program, click Online; - "End Online Editing .

inineiMDnitDr Debug Tools Mindow

El

Change Mode b
% Write,
I
Ly PLC Information,., =G5000
PLC Errars/Warnings. . j‘/ End Online Editing?
A0 Infarmation, .,
(TS N TETT

['= Farce [/0...

L Write Madified Program  Cirl+W
[#%_End Online Editing |

(6) The program background returns and the program modification during run is completed.

T3 HE b
——l—— EM  EMD { E
1 gin

datal 4 INl OUT |
|| 0

data? 4 IHZ

» For parameter modification during run, change each parameter on XG-PD and click "Online; - "Write Modified
Program ; .

*Whenusing "Online; - "Write Modified Program , communication operation can be delayed

= [f failed in Write Modified Program, it is necessary to rewrite the program.




Chapter 6. CPU Function

6.10 Reading Input/Output Information

It monitors information of individual modules consisted of XGB series system.

(1) Click fOnline;y - IO Infoy . Then, the information of each module connected to the system is monitored.

/0 information

B aze module information Slot 140 information
i} B sz Ol Slat Module |
1] #EC-DR30S5 [DC 24 INPUT 18paints’
i =BE-DC1EA/E [DC 244 INPUT, 1Bpaint
2 #BE-TH/TPO&A [TR OUTFUT, Spaints)
K] #BF-AD044 [Walt/Current, 4-CH)
4 #BF-DVO44 [Valtage, 4-CH)
] Cret
= #BF-HOO24, [Open-Collector, 2-CH]
7
a
3
10
[] Show Exizting Eaze Only
| 105 ok | [ Cancel

(2) When details are clicked after selecting a module, it displays detail information of a selected module.

Module Info. - XBE-TN/TP164 (TR OUTP... [2]|fX]

Details Content |
Module name  |[<BE-THATP184A (TR OUTPUT, 16paints)
Errar Ermor Code[0x0)

0s Yer. Wer 1.20
05 Date 2007083

Cloze
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6.11 Monitoring

It monitors system information of XGB series system.

(1) Clicking "™onitor; displays the following sub-menus.

Munitnri Debug Tools Window Hel
m Start/Stop Monitoring

& Pausing Conditions,.,

‘ Device Monitoring
[l Special Madule Monitoring
i+ Trend Manitaring

[ Custom Events
E3 Data Traces

(2) Items and descriptions

ltem Description Remarks
Start/Stop Monitoring Designate the start and stop of monitor. Click for reverse turn.
Pause Pause monitoring. -
Resume Resume paused monitor. -
Pausing Conditions Pause monitoring if a preset value of device corresponds | Monitor resumes; clicking
to condition. for resume.
Change Current Value Change the present value of currently selected device. -
System Monitoring Monitor general system information. -
Device Monitoring Monitor by device (type). -
Trend Monitoring Monitor trend of device set in the system.
Custom Events l'\glgcﬁé value of device set when an event set by a For details, refer to
. XG5000 Users Manual.
Data Traces Trace the value of device.

(a) Device monitoring
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It displays all data in each device area

NewPLC - Device Monitoring — [M1

File Edit View PLC Window Help -8 x
= =i ?
1Bz % gRE@EEID@a &4
imEm® i ¥
Device Tree = 0 | 1 | 2 3 | a
=) XGB-XEC3 MW 0000 0000 0000 0000 —
el e 0000 0000 0000 0000
Q WS 0000 0000 0000 0000
1 ZMw12 | D000 0000 0000 0000
L ZMwIE | D000 0000 0000 0000
K ZMw20 | 0000 0000 0000 0000
u w24 0000 0000: 0000 0000
R w28 0000 0000 0000 0000
& w32 0000 0000: 0000 0000
W w36 0000 0000 0000 0000
F Zhw/dl | 0000 0000 0000 0000
Zhiw/dd | D000 0000 0000 0000
ZMw/48 | D000 0000 0000 0000
ZMwE2 | 0000 0000 0000 0000
ZMWEE | 0000 0000 0000 00nn
%MwED 0000 0000 0000 0000
%MwiEd 0000 0000: 0000 0000
%MwER 0000 0000 0000 0000
EMwT2 0000 0000 0000 0000
ZMwTE | D000 0000 0000 0000
Zhw/B0_ | D000 0000 0000 0000
ZMwB4 | D000 0000 0000 0000
ZMwBE | 0000 0000 0000 0000
w92 0000 0000° 0000 0000
%Mw9E 0000 0000: 0000 0000
*%Mw100 | 0000 0000 0000 0000
= hdus1nA NONm: Anan: A0na: annn \:
ol Device a | M
Ready XEE-*ECS Online L. USBE. Warning

(b) Change current value
It changes the current value of each device selected in the current program window.

Change Current ¥alue Change Current Yalue

Drevice: A e Device: EhG

Bit number: 1 bit Bit number: 16 bit

Dizplay: Hexadecimal Digplay: Hexadecimal

Set Walue

Set Walue

(OOFF[D)

[ ]9 ][ Cancel [ OF. ][ Cancel
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(c) Pausing conditions

It stops monitoring if a device value set in the program corresponds.

Pausing Conditions - NewPLC

| Selectal | | Resetan |
Llse| Pragram | "W ariable ||:F'ﬂd1 Set value| Tvpe | Camment
1 MewProgram | M0 | == 1 BOOL
EIE_:I_
E
4 [
5 []
6 []
7 L
8] []
9] []
1) []
Monitor Pause @@
L Moritar is pauzed
[ ] ] [ Cancel
M arne: EM=0
Condition: ==
Settalue: 1
alue: 1
(d) Trend monitoring
It displays device values graphically.
On Device alue
IS ON
B0 Device Valug
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(e) Custom events

1) It monitors detail information when an event set by a user occurs. Additional user event may be registered.

M Custom Event

Event Settings l Ewert History l

Custom Evert Capture; (5 Disable (O Enable

nable Tupe rogram | Yariable| Device| Event condition essage
10 Enabl vp P Wariable| D E | M.
1 @ Information: MewProgram EZM=1 Rising stopl!

3
|13

Menu ¥ | [ gppbPic | [ ok ][ cancel

2) It sets basic setting and relative device.
If rising edge of MOOOO device occurs, it records the message of an alarm, “Out of order Water Tank 1” and the device
values of %6MX0,%MW50 are recorded.

Event Settings

Basic Settings | Associated Device Setup

Program: |NewPrngram v|
Device: EALES| | [ Variables |
Event condition:  @&Hising: ;,f (O Ealling JL,_ ) Transition ﬂ

Type: |Alarm vl
Mesgage: stop!!
gol || H4 |
3) Set the relative device(s).

Event Settings

Basic Settings | Associated Device Setup |

&yailable 01 (Current) ¢ 16 (Maxzimum)
D Frogram | Wariable | Device Type
1 MewProgram EMHD BOOL
2 WewFrogram ZMWwED INT
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4) Monitor event history of custom event.

M Custom Event @E|
Ewent Settings [ Event History 1
Mumber ID[ Date Time Program | %aniable| Device Contents
3 |G Aam 120120723 14:21:33216 <GLOBAL> M1 stopl!

5) Double-clicking a number produced monitors the relative values of device and the detail message as follows.

Event History @El

Ewvent Histary

Date:  2012-07-23 Time: 14:21:33:218

Event D! 1 Type: Alarm
Mext
Program: <GLOBAL>

Condition: Rising

Varlable: Device:  %MX]

Message:

stopl!

Related Device List:

1D Program | Wariable Device | Type | Walue
<GLOBAL> EAL R EOOL 1

|

Close

=For details of monitor, refer to XG5000 User's Manual.
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6.12 Clear All PLC

Clear All PLC function clears program, parameter, password , data saved on PLC

(1) How to clear all PLC
(@ Click Online;y - "Clear AlPLC; .

Online Settings - NewPLC 2

Connection zethings

Type: | RS-232C w | [ Settings... l

Depth: | Lacal w | [ Freview ]
General

Timeout interval: 53 e

Fietrial times: 1 2

Read / Wwiite data zize in PLC run mode
) Mormal (53 Mawimum

* Send maximum data zize in stop mode

l Caornect ] I (1]8 ] l Cancel

(b) After selection connection method, click "Connect; or TOK; .

XGH000 X

“? | Delete all programs, parameters, data, password saved on the PLC.
\--'Q/ Continue?

fes l [ Mo

(c) fyouselect TYes; onthe dialog box, PLC program, parameter, data, password will be deleted.

«Clear All PLC function can be executed though not connected.
«If you use Clear All PLC function, password will be deleted.
«If you lose password, use this function to clear password.
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Chapter 7 Input/Output Specifications

7.1 Introduction

The section 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 depending on module type
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 % Inductor Load
VW— ) 7000 O—

Output
module
Output

module

—
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(7) Relay life of Relay output module is shown as below.
Max. life of Relay used in Relay output module is shown as below.

100

\N\ N\
NN\
g 50 \\
o
S A\
Z 30 A\N
[7p]
£ A\
; A\
g N\
5 AN—" AC 125V Resistive load
8 \

\] DC 30V Resistive load
\
AC 250V Resistive load

05 1 2 3 5 10 100

—— = Open/Close current (A)
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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

6Ommoriess gO} |

LY

6.0mm or less }

(9) The cable size connected to a terminal strip should be 0.3~0.75m1 stranded cable and 2.8mm thick. The cable may

have different current allowance depending on the insulation thickness.

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

Coupling position

Coupling torque range

IO module terminal strip screw (M3 screw)

42 ~ 58 N-cm

66 ~ 89 N-cm

IO module terminal strip fixation screw (M3 screw)

(11) Relay life graph is not written based on real use. So consider margin. Relay life is specified under following

condition.

(a) 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

(f) 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 18 Initial value
5 3 -
10 6 -
20 12 -
70 45 -
100 60 -
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(a) Setting input filter

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

Project Window

lterns
= 5 test
= MewPLC(¥GEE-XECS)-Offline
% Global/Direct Variables
=-[#@ Parametar
Basic Parameter
B 1/0 Paramater
+-[H Embedded Parameter
= Scan Program
= MewPragram
Laocal Va\riahles

]
k]

User
User Data Type

- X

L Project

2) Click "Module; at the slot location.

All Baze ] Set Baze ]

2 x|

= ffD Base 00 : Default Slat
=z 00 : Default
= 01 : Default
= 02 : Default
=z 031 Default
= 04 : Default
== 05 : Default
=z U6 Default
= 07 : Default
== 08 : Default
=z 091 Default
= 10 : Default

w|m|~|m|m|e|w]|r]=

=

3) Set I/O module equipped.

All Baze l Set Baze l

todule

Cornment

Input Filter

Emergency Oui)

Allocation

Pint ¥ ] [ ok

] [ Cancel

2)x]|

= P Base 00 : Default Slat
= 00 : Default
= 01 : Default
= 02 : Default
= 03 : Default
= 04 : Default
= 05 : Default
= U6 : Default
= 07 : Default
= 08 : Default
== 09 : Default
= 10 Default

w o~ || e =

=

Module

Comment

-

= [ Digital Module List

= @ Input/Output Module

g

D D D D D

AEC-DR205 [DC 24 INPUT 12po
CDRIS DG 2

HEC-DR40S [DC 24 INPUT 24po
HEC-DRE0S (DC 24 INPUT 36po
HKEC-DN/DPZ05 (DC 24 INPUT 1
HKEC-DN/DP3I0S (DC 24 INPUT 1
REC-DMN405 [DC 24 INPUT 24po
HKEC-DMEDS (DC 24 INPUT 36po

Input Filter | Emergency Out

Allocation

Pint ¥ | |

0K

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

1/0 Parameter Setting

All Baze l Siet Baze l

= 3 Base 00 : Default Module Comment Input Filter | Emergency Dut Allocation
& 00 : XEC-DR30S (D Oimain) |#EC-DR30S [DC 24v | 3 Standard [mz] Default
= 01 : Default
== 02 : Default
= 03 : Default
= 04 : Default
= 05 Default
== 06 : Default
= U7 : Default
== 08 : Default
= 09 : Default
== 10 Default

—ry

LFal e S e p S S AW

—
(=]

Deletel | [ Detals | [ Pt ¥ | [0k | [ Cancel

5) Set filter value.

Input/Output Module Setting

Module: <EC-DR305 [DC 24% INPUT 18paints/RELAY OUTRUT

| npLik
Filter: | Standard w |
Pulse Catche  [¥]0 [¥]1 [J2 [J3[J4 5 _J& []7
Cutput
Channel Ermergency Output |
Chanrel 00 [00-07) Clear
Channel 07 [08-15] Clear

k. ] [ Cancel

7-5 | LS—ELECTR’!C



Chapter 7 Input/Output Specifications

(b) Setting output status when error occurs

1) Click Emergency Out in the I/O parameter setting window.

/0 Parameter. Setting

All Baze l Set Baze l
= T Base 00 : Default Comment Input Filker | Emnergency Out Allacation

= g]ﬂ : éEfC_PHSDS (o D 35tandard [ms]  Defaute [
= U1 Default
= 02 Default
= 03 Default
= 04 Default
= 05 Default
= U6 Default
= 07 Default
= 08 Default
= 19 Default
= 10 Default

w oo |~ oo e e

jry
=

Deletzl | [ Detals | [ Pt ¥ | [ ok ][ Cancal

2) Click Emergency Output.

Input/Quiput Module Setting

Module: *EC-DR305 [DC 24 INPUT 18points/RELAY OUTPUT

Input
Filker: | Standard w
Standard
Pulze Cf 1 ms & 17
Output B ms
10 mz
20 ms Ltput
Cha 0 ms
100 ms
CharRelOT O8-T5] | CTEaT

[ Ok l[ Cancel ]

If selected as Clear, the output will be Off. And if hold is selected, the output will be kept.

LSTELECTR—".‘C | 7-6




Chapter 7. Input/Output Specifications

7.2 Main Unit Digital Input Specifications
7.2.1 XEC-DR10OE/DN10E/DP10E 6 point DC24V input (Source/Sink type)

7-7

Model Main unit
Specification XEC-DR10E XEC-DN10E XEC-DP10E
Input point 6 point
Insulation method Photo coupler insulation
Rated input voltage DC24Vv
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 5.6k? (%1X0.0.0~%IX0.0.3: about 2.7k%)
Response Off - On
~esp 1/3/5/10/20/70/100Ms (Set by l/O parameter) Default: 31s
time On — Off
Insulation pressure AC560Vrms / 3 cycle (altitude 2000m)
Insulation resistance 10MR or more by MegOhmMeter
Common method 6 point/ COM
Proper cable size 0.3mr
Operation indicator LED On when Input On
External connection . .
! 14 point terminal block connector (M3 X 6 screw)
method
Weight 330g 313g 313g
Circuit configuration No. |conact | NO. | Coniact Type
TB1 RX
DC5V B2 485+
TBS TX 12 @ P TB1
LED TB4 | 485- B
TB5 | SG T ass- — ..
5G
Interal = 100 8 100 5
o B7 101 i o1 |
cireut TB8 102 102 o |
TB9 103 TELOl 1oa .
. TB].O | 04 TE1Z 105
Terminal block no. TBI1 105 s e
TB12 | NC T84 com
TBI13 | NC S
T ——
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7.2.2 XEC-DR14E/DN14E/DP14E 8point DC24V input (Source/Sink type)

Model Main unit
Specification XBC-DR14E XEC-DN14E XEC-DP14E
Input point 8 paint
Insulation method Photo coupler insulation
Rated input voltage DC24Vv
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 5.6k2 (%1X0.0.0~%IX0.0.3: about 2.7kR)
Response Off > On
. P 1/3/5/10/20/70/100ms (set by I/O parameter) default: 3ms
time On — Off
Insulation pressure AC560Vrms / 3 cycle (altitude 2000m)
Insulation resistance 10MR or more by MegOhmMeter
Common method 8 point/ COM
Proper cable size 0.3mnt
Operation indicator LED On when Input On
External connection . .
14 point terminal block connector (M3 X 6 screw)
method
Weight 3409 315¢ 315g
Circuit configuration No. | contact No. | Conact =
TB1 RX
TB2 | 485+ ® I L
83 TX T2 4es- 83
o B4 485~ Toa @
T o TBe g B85 SG 485- 85
g 86 | 100 1 Py
87 101 . o |
'||' -
i |r1arri| TB8 |02 102
o T B9 | 103 o0 o [
—Com cireuit || [ 1810 | 104 el gy L%
! 811 | 105 1 e
DC24v T_ TB12 106 o7 |73
Termina block no., 1813 107 TEML
B0 ey 1O

7-8
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7.2.3 XEC-DR20E/DN20E/DP20E 12point DC24V input (Source/Sink type)

Model Main unit
Specification XEC-DR20E XEC-DN20E XEC-DP20E
Input point 12 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 5.6k? ((%1X0.0.0~%IX0.0.7: about 2.7k%)
. Off - On
Response time 1/3/5/10/20/70/100ms (set by I/O parameter) default: 3ms
On — Off
Insulation pressure AC560Vrms / 3 cycle (altitude 2000m)
Insulation resistance 10MR or more by MegOhmMeter
Common method 12 point/ COM
Proper cable size 0.3m
Operation indicator LED On When Input On
External connection method 24 point terminal block connector (M3 X 6 screw)
Weight 4509 4189 418g
Circuit configuration No. | ot | NO. | Conact Type
]
TB1 RX
TB2 485+
TB3 | TX ) E 2 P
TB4 | 485 2 amse —1
DCsV TBS | SG | ™
TB6 100 sg |8
LED 87 | o1 | " e —
TB8 | I02 sl
. Intemal B9 | 103 | _ oz |
q o TB10 | 104 104 TB11
|?®,__€ circat TB11 105 812 ” 105
T; TB12 | 106 e w7 |8
Terminal block no. TB13 | 107 ° oo |TEL3
TB14 | 108 L
TB15 | 109 | _ | m |
TB16 | 110 ne TB19
TB17 | 11 | el | "€
TB18 | NC - ne |82
TB19 NC NC e e
TB20 | NC a2l o
TB21 | NC =
TB22 NC
TB23 | NC
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7.24 XEC-DR30E/DN30E/DP30E 18point DC24V input (Source/Sink type)

Model Main unit
Specification XEC-DR30E XEC-DN30E XEC-DP30E
Input point 18 point
Insulation method Photo coupler insulation
Rated input voltage DC24Vv
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 5.6k? ((%1X0.0.0~%IX0.0.7: about 2.7k%)

Response Off - On

1/3/5/10/20/70/100ms (set by I/O parameter) default: 3ms

time On — Off

Insulation pressure AC560Vrms / 3 cycle (altitude 2000m)
Insulation resistance 10MR or higher by MegOhmMeter
Common method 18 point/ COM

Proper cable size 0.3mr

Operation indicator LED on when Input On

External connection method 24 point terminal block connector (M3 X 6 screw)

Weight 4659 423 423g
Circuit configuration No. |coaet | No. | Contact Type
TBL | RX
TB2 | 485+
B3 X @ TB1
TB4 | 485 1 o
DC5V TBS SG o T TB3
—9—&( Propepe LED TB6 100 485- s
6 -4, TB7 | 101 | 7% -
5 ! TB8 102 Tea o |
- TB9 2
—QI% el TB10 | 104 gl v ”
|I_—W circuit TB11 - e o |
e Ii TB12 | 106 Bl gy %
pezav Terminal block no. TBI3 | 107 | ™ ws T81s
TB14 108 16 109
TB15 | 109 B R 1Y
TB16 | 110 B8 1y .
TB17 | 1M1 | 1en 113
TB18 | 112 e L1
TB19 | 113 | ™| us .
TB20 | 114 Teaf ] W
TB21 | 115 +
TB22 | 116
TB23 | 117
B2 1OV —
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7.25 XEC-DR20SU/DN20/DP20SU 12 point DC24V input (Source/Sink type)

Mode Main unit
Specification XEC-DR20SU | XEC-DN20SU | XEC-DP20SU
Input point 12 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 5.6k (%1X0.0.0~%1X0.0.1: about 1.5K%, %1X0.0.2~%IX0.0.7: about 2.7k%)
Response Off —On
. P 1/3/5/10/20/70/100ms (set by I/O parameter) default: 3ms
time On — Off
Insulation pressure AC560Vrms / 3 cycle (altitude 2000m)
Insulation resistance 10MR or higher by MegOhmMeter
Common method 12 point/ COM
Proper cable size 0.3mm
Operation indicator LED on when Input On
External connection method 24 point terminal block connector (M3 X 6 screw)
Weight 514g 4759 4759
Circuit configuration No. | Contact | NO. | Contact Type
TB1 RX
TB2 485+
TB3 | TX ) ® re |
TB4 | 485 N —res
Photocoupler DC5V TB5 SG TE4 A85- T8S
TB6 100 5G
o 1804 . LED TB7 | 101 ™ oo 87
S TB8 | 102 o
__ TB17 T Internal B9 103 TB10| 108
L ::lr]: TB10 | 104 ol g 12t
|—C—;€ i TB11 | 105 TR os 813
ol IL TB12 | 106 e 107
108
e Terminal block no. 1814 | 108 UeLs ) oy Tess] 1o |B18
TB15 | 109 . |
TB16 | I10 il e 10
TB17 | 111 e —
TB18 | NC 22 ne |
TB19 | NC e e |23
TB20 | NC T84 com
TB21 | NC P
TB22 | NC
TB23 | NC
&Y -
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7.2.6 XEC-DR30SU/DN30/DP30SU 18 point DC24V input (Source/Sink type)

Model
Specification

Main unit

XEC-DN30SU \ XEC-DR30SU

Input point

18 point

Insulation method

Photo coupler insulation

Rated input voltage

DC24v

Rated input current

About 4mA (point 0~1: about 16MA, point 2~7: about 10mA)

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 / 1A or lower

Input resistance About 5.6k (%1X0.0.0~%I1X0.0.1:about 1.5k, %1X0.0.2~%I1X0.0.7: about 2.7k%)
R Off - On

_ esponse 1/3/5/10/20/70/100ms (set by /O parameter) default: 3ms

time On — Off

Insulation pressure

AC560Vrms / 3 cycle (altitude 2000m)

Insulation resistance

10MR or higher by MegOhmMeter

Common method

18 point/ COM

Proper cable size

0.3mr

Operation indicator

LED on when Input On

External connection method

24 point terminal block connector (M3 X 6 screw)

Weight 4769
Circuit configuration No. | comat | NO. | Contact Type
I .
TB2 | 485+
B3 | TX
TB4 | 485 . @ ol
DC5V TB5 | SG 485+ |
TE4
_e_Oﬁ( Photoctiuﬁler LED TBG |00 7 oL TBG 4835- » s
S E TB8 | 102 00—
T TES
018 Ir?terr.1al —— TB9 103 102 —{ree
; | B ‘!(':BZ’:I circat TB11 105 TE10 104 o
. 1 |L TB12 106 81 -~ 105
peaav - TB13 | 107 o7 |13
Terminal block no. 1814 | 108 TB14 " e
TB15 | 109 1T 13
TB16 | 110 L
TB17 | 111 TELE oo
TB18 | 112 1820 113
TB19 | 113 il g 15
TB20 | 114 TB2) e w23
TB21 | 115 _— 17
TB22 | 116 coM +
TB23 | 117
TB24 | COM
[
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7.2.7 XEC-DR40SU/DN40SU/DP40SU 24 point DC24V input (Source/Sink Type)

7-13

Model Main unit
Specification XEC-DN40SU | XEC-DN40SU
Input point 24 point
Insulation method Photo coupler insulation
Rated input voltage DC24v

Rated input current

About 4mA (point 0~1: about 16MmA, point 2~7: about 10mA)

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 5.6k (%1X0.0.0~%1X0.0.1: about 1.5k%, %1X0.0.2~%IX0.0.7: about 2.7kR)
R Off > O

. esponse mal 1/3/5/10/20/70/100ms (set by I/O parameter) default: 3ms

time On — Off

Insulation pressure

AC560Vrms / 3 cycle (altitude 2000m)

Insulation resistance

10MR or higher by MegOhmMeter

Common method

24 point/ COM

Proper cable size

0.3mr

Operation indicator

LED on when Input On

External connection method

30 point terminal block connector (M3 X 6 screw)

Weight 578g 5949
Circuit configuration No. |comact [NO. |Contact Type
-
TB2 | 485+ @ TBL
™3 | TX | e, |
TB4 | 485- o |
TB5 | SG | T4 .
N TB6 | 100 e < |
—o— TB6 0to-coupler TB7 IOl 00 ]
9 - B8 102 Tes o |
S l TBY | 103 102 -
- TB10 | 104 810 103
e oﬂc Internal TB11 105 04 —[u
—] 2 circuit TB12 | 106 L I
Qv TB13 | 107 o |2t
H-— || ........ L TB14 08 81 — -
DC24V
Terminal block no. TB16 110 ELs log L2E I 108 .
TB17 111 818 11 '
TB18 112 112 819
TB19 | 113 | te20 13
TB20 | 114 g
TB21 | 115 T2 | o
TB22 116 n7 |23
TB23 117 TB24l e )
TB24 | 118 e ne |
TB25 | 119 =l 2o -
TB26 120 828 21
TB27 | 121 122 1829
TB28 | 122 830 123
TB29 | 123 oM @
TE0 | OV —
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7.2.8 XEC-DR60SU/DN60/DP60SU 36 point DC24V input (Source/Sink Type)

Model Main unit
Specification XEC-DN60SU \ XEC-DR60SU
Input point 36 point
Insulation method Photo coupler insulation
Rated input voltage DC24Vv

Rated input current

About 4mA (point 0~1: about 16MA, point 2~7: about 10mA)

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 5.6k8 (%61X0.0.0~%61X0.0.1: about 1.5K%, %1X0.0.2~%1X0.0.7: about 2.7kS)
Response Off = On 1/3/5/10/20/70/100ms (set by I/O parameter) default: 3ms

time On — Off

Insulation pressure

AC560Vrms / 3 cycle (altitude 2000m)

Insulation resistance

10MR or higher by MegOhmMeter

Common method

36 point/ COM

Proper cable size

0.3mr

Operation indicator

LED on when Input On

External connection method

42 point terminal block connector (M3 X 6 screw)

Weight 6369 [8049
Circuit configuration No. [comact |NO. |Contact Type
TB1 RX
TB2 | 485+ ®7
TB3 X A rx [T
B4 485- TE2 g5
TB5 | SG . o |
TB6 100 485- 85
— I TB7 101 e[ oo | 5G
e TBG( Phto-coupler TB9 103 I - 101 TE7
o - TB10 | 104 2 e
g H TB11 105 R
Y TB12 | 106 i ws |1
—. TB23 Intemal TB13 | 107 T s —
o TB14 | 108 e 7
— TB24 circuit TB15 | 109 .
tqu TB16 | 110 Te1s s
o N TB17 | 111 1o T8
DC24V TB18 112 Tes 1
Terminal block no. TB19 | 113 N T
TB20 114 TE20 L, ||
TB21 115 b s B2
TB22 116 822l 116 e
Te2a | 18 oo | M
118 N
TB25 | 119 w1 0 |7
TB26 120 B0
TB27 | 121 1 e e
TB28 122 =< s |20
TB29 | 123 =
TB30 124 _ s |1
TB31 125 TE2 e .
TB32 126 . 7
TB33 127 128 TE35
TB34 128 e 7 mess[ o L9
TB37
TB36 130 m—— a1 Tess[ b1
TB39
TB38 | 132 reaof |
TB39 133 _ Bs |7
TB40 134 — p— Te42, com @
7842 | COM
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7.3 Main Unit Digital Output Specification
7.3.1 XEC-DR10E 4 point relay output

Model Main unit
Specification XEC-DR10E
Output point 4 point
Insulation method Relay insulation
Rated load -
DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
voltage/current
Min. load voltage/current DC5V / 1mA
Max. load voltage AC250V, DC125V
Off leakage current 0.1mA (AC220V, 60H2)
Max. On/Off frequency 3,600 times / hour
Surge absorber None
Mechanical 20 million 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 2 point/ COM
Proper cable size Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)
Operation indicator LED On when Output On
External connection method 14 point  terminal block connector (M3 X 6 screw)
Weight 330g
Circuit configuration No. Conact | NO. Contact Type
185 TB1
. I B2 | pE AC100 &) 1
~240V TE2 ACLOD
] @ Tj TB3 3 vl
CoMo_| TB4 @ TB4 COMO
— TE4
= 7 S TB5 | QOO S 185
E. L TBE Qoo
g I TB6 Ccom1 e
5 1 Tj TB7 | Qo1 - qo |7
E o {786y | TB8 | com2 Com2 -
N [ B TBO | Q02 | e -
j:] 1 TB10 | QO3 I
J T_‘ TB10 2 1 TB11 NC TB12 NE 513
JLM@_ TB12 | NC _— 24y
t _— TB13 | 24v 246
Teminalno. 1 1g14 | 24G I G2

= TB13, TB14 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type" but it's on lower terminal block of E, SU type.
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7.3.2 XEC-DR14E 6 point relay output

Model Main unit
Specification XEC-DR14E
Output point 6 point
Insulation method Relay insulation
Rated load
DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
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 / hour

Surge absorber

None

Mechanical 20 million 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 =7 ms) 100,000 times or more

Response | Off > On 10ms or less

time On — Off 12 ms orless

Common method 4 point/ COM

Proper cable size

Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Operation indicator

LED On when Output On

External connection method

14 point  terminal block connector (M3 X 6 screw)

Weight

340g

Circuit configuration

No. comact | NO. Contact Type

®

Intermal circuit -

TS TB1
fgj 4 S e e ACL00 S
B3 ~240V TB2 AC100
oo

PE

KX
T—‘ B7
Com1

240
TB4 TB4 | como - TE3
e I ey TBS | QOO como o0 |75
com1 1 P
Qo1 I

186 TBE
—@— TB8 CcoM2 comz— .o

B 1+ TB9 | Q02 | g Qo2
jﬁ] 4 TB10 | Q03 Qo3 TE1L
L‘ B2 ¢ TBI1 | QU4 | Tew2 -
cowe

Qo5

B3 TB13
HE (" O)— TB12 | QO5 . 2v

L Terminal no. TB13 | 24V 24G
TB14 | 24G @

= TB13, TB14 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.3 XEC-DR20E 8 point relay output

7-17

Model Main unit
Specification XEC-DR20E
Output point 8 point
Insulation method Relay insulation
Rated load DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5AICOM
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 / hour

Surge absorber

None

Mechanical 20 million 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 =7 ms) 100,000 times or more

Response | Off - On 10 ms or less

time On — Off 12 ms orless

Common method 4 point/ COM

Proper cable size

Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Operation indicator

LED On when Output On

External connection method

24 point terminal block connector (M3 X 6 screw)

Weight 4509
Circuit configuration No. conact | NO. Contact Type
B 1+ TBL |AC100
L B2 PE @ TBL
| B3 ~240V e ,-:i\_
‘ TB4 | COMO e
COMo % TB5 QO0 oM g
TB6 com1
L 187 I — 187 Qo1 L - -
@ 1 TB8 COM2 28 o Qo1
= | TB9 Q02 5 |
g M1 [ TB6 C ) TB10 | QO3 L Qo -
3 TB11 | NC , Ne
g ! 1% L TB12 | COM3 TEL o o1
E @1 f 2 TBI3 | Q04 | rerf—1
| 11810 < __| TB14 | Q05 Qo5 g
Cove | TB8 TB15 | Q06 e[ _
TB13 ®_ TB16 | Q07 TB18| = ne |
[ TB17 | NC NC
j 4 : TB18 | NC - e |
1 % |B16 ¢ __| TB19 [ NC NC s
TB20 | NC 822 ne |82
— 8 B ( ) TB21 | NC NC T823
T_ TB22 | NC Te2al 20
Terminal no TB23 24V @
B2 |26 —

= TB23, TB24 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.4 XEC-DR30E 12 point relay output

Model Main unit
Specification XEC-DR30E
Output point 12 point
Insulation method Relay insulation
Rated load -
DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
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 / hour
Surge absorber None
Mechanical 20 million 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 =7 ms) 100,000 times or more
Response | Off - On 10ms or less
time On — Off 12 ms orless
Common method 4 point/ COM
Proper cable size Stranded cable 0.3~0.75m1" (External diameter 2.8mm or less)
Operation indicator LED On when Output On
External connection method 24 point terminal block connector (M3 X 6 screw)
Weight 4659
Circuit configuration No. conact | No. Contact Type
B — TB1 |AC100 )
% o 5 TB2 | PE =
TB3 |~240V T e A0
cow_[TRA_ TB4 | COMO e i
187 TB5 Q00 CElLy Tes
j L _— TB6 | COM1 L e
T_‘ TB7 | Qo1 —
X comt 786 TB8 | COM2 e8]
< — e TBO | Qo2 e ™
E L [ 1+— TB10 QO3 TB10 Qo3
o jj ! B0 2 TBIL | NC o ne |TE
E 88 ] TB12 | COM3 “|coms 813
5 — P L H— TB13 | Q04 | 1pua Qo
E [ BR— TB14 | Q05 Qos Te1s
jB 1 BiE 2 TB15 | QO6 o6l o Qo8
‘ L‘ Helo < TB16 | QO7 ’ 7
OB 1B 5y 0 TB17 | NC Lk e -
BO— TB18 | COM4 ] S
jj J’I TB19 | QO8 TE20! o9 i
T_‘ B2 < __| TB20 | Q09 - quo [
cow{TRIR (<) TB21 | Q10 ] o 5
L TB22 | Q11 824 2av [TB22
Terminal no. TB23 | 24V wie
TB2 |20 <

= TB23, TB24 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.5 XEC-DN1OE 4 point transistor output (Sink type)

Model Main unit
Specification XEC-DN10E
Output point 4 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 point/ COM

Proper wire size Stranded wire 0.3~0.75m1" (external diameter 2.8mm or less)
External Voltage DC12/24V + 10% (Ripple voltage 4 Vp-p or less)
power Current 25 mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

14 point terminal block connector(M3 X 6 screw)

Weight 313g
Circuit configuration No. Contact No. Contact Type
TBOS.,
DCEY., —F TBL | ac100 @ TBL
' TB2 PE —240v | TE2 ACL00
0 E! ,2 TEOT.. EI B3 PE | zamy 183
@ , TBOR. | TB4 P el
= TEBS
5. . 2/ TB5 | QOO o Q00
E TB6 COMO COMD
o _,-_:},_{ TB7
E TE10., TB7 | Q01 TEg Qo
£ DA T ey S TBS | com1 COML— g
— TEOE. 4 TB9 | Qo2 | Tew| | %
OC12/29y TB10 | Q03 Q — e
TB1L [NC | B e _
e TB12 | NC o4 24v
24G
L . TB13 | 24V
fermnd ne- | 1R14 | 246 I +

= TB13, TB14 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.6 XEC-DN14E 6 point transistor output (Sink type)

Model Main unit
Specification XEC-DN14E
Output point 6 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~ 26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 point/ COM

Proper wire size Stranded wire 0.3~0.75m1 (external diameter 2.8mMm or less)
External Voltage DC12/24V + 10% (Ripple voltage 4 Vp-p or less)
power Current 25 mA or less (When connecting DC24V)
Operation indicator LED On when Output On
External connection method 14 point terminal block connector(M3 X 6 screw)
Weight 315¢g
Circuit configuration No. Conact | No. Contact Type
TBOS., TB1
: —t
] Desy. B2 |PE f;lgf -+ e
TEO?. ] TB3 TB2 AC100
— E: ¢ FE | .zaov | a3
3 TBOB., | TB4 P Te4
T 1ng DC12/2, TB5 | QOO0 " o |
= RTINS TB6 | COMO =
E COMO S
I - o1z TB7 | QoL | qot |
- EE Y —=—f I TBS com1 comM1 .
— TEOS.. iél TB9 Q02 TELD - Qo2
DC1Z/ 280, TB10 | Q03 . L
TB11 | Q04 “ qos 1813
TE4., TB12 Q05 — 24y
TB13 | 24V 4G
L Termina no... TBl4 24G _ @

= TB13, TB14 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.7 XEC-DN20E 8 point transistor output (Sink type)

Model Main unit
Specification XEC-DN20E
Output point 8 paint
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 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 25 mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

24 point terminal block connector(M3 X 6 screw)

Weight 4189
Circuit configuration No. Comact | No. Contact Type
TBOS., TB1
DCSY —F B2 | PE AC100 S 2 781
B3 ~240V Te2[ o |aci0
. E' TBOT.. EI TB4 P o =240V | TB3
R TEOE., | TB5 | QOO p e
B 1 TB6 | COMO e o
E ' TBDQ..DC1 é.-"ZJW. TB7 QOl COMOD o TE7
E‘: — | TB8 coM1i — 02 L P Q .
E & REIR s TB10 | Q03 e
3 —— I TB:IJ. NC . NC TE11
— = TB12 | COM2 comz—{_ .
OC1Z2/29., TB13 QO4 Te14l Qo4
RLICAN e W TB14 | Q05 s e
= 2 TB15 | Q06 | T
TE16., TB16 | Q07 ne |87
(¥ — TB17 | NC L s
TB1=. | TB18 | NC 1820 NC
oC dfz:w.. TB19 | NC NC TE21
B4 . TB20 | NC Teaz[ ne
y TB21 | NC TE23
4 _ TB22 | NC Teaaf o]
Termind no... TB23 24V @
TB24 | 24 em—

= TB23, TB24 is 24V output point. (24VDC,0.2A)

= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.8 XEC-DN3OE 12 point transistor output (Sink type)

Model Main unit
Specification XEC-DP30E
Output point 12 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms orless

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 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 25 mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

24 point terminal block connector(M3 X 6 screw)

Weight 4239
Circuit configuration No. Conact | No. Contact Type
TBOS.. TB1 |AC100
% pCsv. e TB2 |PE a0y S i
1 TB3 -~ TB2 AC100
=K TBOE. 4| TB5 Q00 T e T8
% - 1509 DC12/280 . 86 | como e Qoo
= — i TB7 | QO1 Z ;
E ' - - TB8 CcoM1 88 oo |
z Pl LI B TB9 | Q02 o 2
= TEOS. | TB10 | QO3 TE1O o3
DC1 2728y, TB11 | NC ) o
e TB12 | COM2 TEL2 comz 813
TB13 | Q04 Qo4
= TB15. De TB14 | Q05 T s — e
¢ T2 | TB15 | QO6 =L - Qo8
Jnu:f:.’,fzw TB16 | Q07 Rl
TE19., ! TB17 | NC TBL8] -3 .
TB18 | COM3 A Qo8
GHgmzz_, é_‘ TB19 | Q8 | " aws |—|
TB20 | Q09 . quo |5°
ﬁé LI TB21 | Q10 | e s
4gg , OC12/28%, TB22 | QU1 = N
r - TB23 | 24V @
Termna e TB24 | 2C o

- TB23, TB24 is 24V output point. (24VDC,0.24)

= 24V ouput is on upper terminal block when it's 'H type" but it's on lower terminal block of E, SU type.
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7.3.9 XEC-DP10E 4 point transistor output (Source type)

Model Main unit
Specification XEC-DP10E
Output point 4 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms orless

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 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 25 mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

14 point terminal block connector(M3 X 6 screw)

Weight 313g
Circuit configuration No. Contact No. Contact Type
TB1
TEOS.,
DEsY. \5545_ B2 PE fgj&?\? TB2 @ ACL0D o
m:l—* TB3 PE | .240v |7g3
= E! ¢ TROE TB4 N Teal
g .Inmlbfzw ] TBS | QU i
% TEO3., " TB6 COMO TE8l como .
E. - . TB7 | QO1 T88 QoL
= b e ey TBS | comi oMt o0z |
EE TEOS., |y TB9 Q02 e (03 TB11
DC1B /2, TB10 | QO3 Te1z | ne
) TB11 [ NC TB13
TE4.
TB12 | NC T
L Termind no.., TB13 | 24V @
el

= TB13, TB14 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.10 XEC-DP14E 6 point transistor output (Source type)

Model Main unit
Specification XEC-DP14E
Output point 6 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range | DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 point/ COM

Proper wire size Stranded wire 0.3~0.75m1 (external diameter 2.8mMm or less)
External Voltage DC12/24V + 10% (Ripple voltage 4 Vp-p or less)
power Current 25 mA or less (When connecting DC24V)
Operation indicator LED On when Output On
External connection method 14 point terminal block connector(M3 X 6 screw)
Weight 315¢g
Circuit configuration No. Contact No. Contact Type
TB1
DCSY., E05., 1 B | pE AC100 = .
EE B3 ~240V | 1z ACL00
TEOTY.. PE | 2a0v TE3
= | ¥ S TB4 N o
E 1 — _— TBDE. Ib: TBS QOO M o TBS
% ] TBDQ.:DE1 3'24'-.-'.. TBG COMO TB&| COMOD Q
E — 1 T87 | Qo1 TE7
[Th =} Qo1
E TE1 2, él—* TB8 com1 T8l comt Tes
(¥ S TBY | Q02 | 1ay0 Qo2
— TE‘”S"W L:fzw TB10 | Q03 Qo3 oy L
_ ! TB11 Q04 | Te1Z Q0
TB4., TB12 Q05 - wa TB13
Y reming no TB13 | 24V 246
w2 oy [P

= TB13, TB14 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.11 XEC-DP20E 8 point transistor output (Source type)

Model
Specification

Main unit

XEC-DP20E

Output point

8 paint

Insulation method

Photo coupler insulation

Rated load voltage DC 12/24V

Operation load voltage range | DC 10.2 ~ 26.4V

Max. load current 0.5A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms orless

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 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 25 mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

24 point terminal block connector(M3 X 6 screw)

Weight 4189
Circuit configuration No. Contact No. Contact Type
TB1 | AC100
DY, 4ETB':'5" — TB2 PE @ TEL
' TB3 ~240V TEA o |acieo
E > TEO7. §— TB4 N o B R
- . 4 N
3 e 86 | como = 1% | B
5. Trog D12/ 20, TB7 | Q01 B oy L
IR ML o TB8 | COM1 ol |
£ =] TE10., TB10 | QO3 L e [ 811
= EL e e TB11 NC 1812 NC
M TEOS.. In TB12 COM2 cone TB13
OC1 2420, TB13 | Q04 T e
TE13. TB14 | Q05 o8 7215
—F TB15 | Q06 - 7
o e, 2 TB16 | Q07 o — e [
E, ¢ = F 1 4 TB17 | NC e e e
T — | TB18 | NC TE20[ |
SN TB19 | NC 21
OC12/2ay. 820 | NC rezal |
'JI'EM + TB21 NC o TB23
I TB22 | NC TE2 hag
b reming no. TB23 | 24V +
B2 |24C  e——

- TB23, TB24 is 24V output point. (24VDC,0.24)

= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.12 XEC-DP30E 12 point transistor output (Source type)

Model Main unit
Specification XEC-DP30E
Output point 12 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage DC 102 ~ 26.4V
range

Max. load current

0.5A/1 paint, 2A/ 1COM

Off leakage current

0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

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

Common method

4 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 25 mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

24 point terminal block connector(M3 X 6 screw)

Weight 423g
Circuit configuration No. Conact | No. Contact Type
TEOS.. TB1
DCSY. T B2 | PE Agjg’\? )
TEOV.. - TB3 - TB2 PE ACL00
e 2 TROG B4 N ~240V | T3
= L TB5 | Qo0 | ™
E . g, D1 EBreay., 86 | como o N . L
=B TB7 | Qo1 com .
E ' - TEIO. TB8 Ccom1 Ta8l qor |
E ﬁ N e —— B9 | Q02 com—|
- TEQS. |y TB10 | QO3 Telof - Qo2
1y DE122 TBLL | NC il o L9
—F TB12 | COM2 TeL2f
o= 2 TB13 | Q04 o |2
o PEE TB14 | Qo5 el s o
TE12. |y TB15 | Q06 16l Qoe
gy DC12/2% TB16 | Q07 Qo7 .
= TB18 TB17 | NC L2E: I Ne
o= 2 COM3 ) TB19
3 TB2Z. g TB19 | Qo8 o - Qos
TE1G. |y TB20 | Q09 N on0 |2
tgq, DC127280, TB21 | Q10 82l on o
— TB22 | Q11 Ta2a 24y
t reming no. TB23 | 24V 26

= TB23, TB24 is 24V output point. (24VDC,0.2A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.13 XEC-DR20SU 8 point

relay output

Model Main unit
Specification XEC-DR20SU
Output point 8 point
Insulation method Relay insulation
Rated load -
DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
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 / hour
Surge absorber None
Mechanical 20 million 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

4 point/ COM (QX0.0.0, QX0.0.1: 1point/COM),( QX0.0.2, QX0.0.3: 2point/COM)

Proper cable size

Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Operation indicator

LED On when Output On

External connection method

42 point terminal block connector (M3 X 6 screw)

Weight 4509
Circuit configuration No. | coma | NO. Contact Type
85 TB1
[ L ™2 | PE AC100 ®
| TB3 |~240V ) TEL
: TB4 | como s I et
TBS QOO B4 COMO
L 187 :'_ TB6 COM1 Qoo TB5
jj | TB7 Q01 B8l comy 87
% TB8 | com2 88 Qo
= TB9 Q02 comM2 ~res
5 o : TB10 | QO3 TB10) Qo2
3 L Q03
g [ TB11 | NC ) we |
E jj TI_‘ 1m0 2 TB12 | com3 TBLA coms o3
I TB13 | Q04 814 Qo4
—GQMQ——'FBs—@— TB14 | Q05 Qs o0s |TE15
o — TB15 | Q06 TB18[ _
& TB16 | Q07 Qo we |
1 2 TB17 | NC | [ ¢ e
o TB18 | NC 820 e
——COM3— TB19 | NC me TB21
TB20 | NC =2 e
Terminal No. TB21 | NC 3 24y |15
TB22 | NC B 2ag @
TB23 | 24V
B2 % ——

= TB23, TB24 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.14 XEC-DR30SU 12 point relay output

Model Main unit
Specification XEC-DR30SU
Output point 12 point
Insulation method Relay insulation
Rated load DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
Min. load voltage/current DC5V/ 1mA
Max. load voltage AC250V, DC125V
Off leakage current 0.1mA (AC220V, 60H2)
Max. On/Off frequency 3,600 times / hour
Surge absorber None
Mechanical 20 million times or more
o Rated load voltage / Current 100,000 times or more
Servicelife | 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 orless
Common method 4 point / COM (QX0.0.0, QX0.0.1: 1point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper cable size Stranded cable 0.3~0.75m1 (External diameter 2.8mm or less)
Operation indicator LED On when Output On
External connection method | 42 point terminal block connector (M3 X 6 screw)
Weight 4659
Circuit configuration No. conact | No. Contact Type
[ [&h I e e o em g
TE1
T—l TB3 |24V
_coun ™ = | e |5
— TB4 | como aov | 13
s [ 1+— TB5 | QOO B4l omo
j o TB6 | comi qoo [T°
COMA TB7 Qo1 TES) com 87
= 9 TB8 | com2 B8 Qo
.‘U&’ J’I 1B 1 TB9 Q02 com2 s
= jn ‘(_| TR10. 2 | TB10 | QO3 Tenof Qo2
% __COM? | TB1 | NC 81 ne |TBH
£ TB12 | com3 “|coms
E=E B TBI3 | QU4 | ruud— 2|
T_‘ ITR1I6 2 __| TB14 | Q05 [0 006 |TE15
___COM3 |1R12 @ TB15 | Qo6 TE1§ 07
TRIO —] TB16 | QO7 e |2
jj él TBL7 | NC T come Tel9
T_| TR < | TB18 | com4 520 Qo8
COM4A |TR1R > TB19 | Qo8 Qe 821
- Q10
t Terminal No. TB20 | Q09 2 Qu ,
TB21 QlO 24y TB23
TB22 Q:ll TE24 746G
TB23 | 24V “
24 12C  o—

= TB23, TB24 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.

7-28



Chapter 7. Input/Output Specifications

7-29

7.3.15 XEC-DR40SU 16 point relay output

Model Main unit
Specification XEC-DR40SU
Output point 16 point
Insulation method Relay insulation
Rated load -
DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
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 / hour

Surge absorber

None

Mechanical 20 million 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 4 point/ COM (QX0.0.0, QX0.0.1: 1point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper cable size Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Operation indicator

LED On when Output On

External connection method

30 point terminal block connector (M3 X 6 screw)

Weight 5949
Circuit configuration No. | comat | NO. Contact Type
TB1
TB2 | PE AC100 P
1B5 TB3 ~240V 182 AC100
‘], L B4 COMO PE | 290w |1e3
o |84 TB6 | comi p— b— o |
——<:>— 01 P
87 TB8 | com2 < o qo |
! L1 B9 Q02 *come TE9
j:] 1 TB10 | QO3 TB10 Qo
COM1 |TB6 TB12 TBL | NC . ne [T
_C — COM3 2
= 189 TB13 | Q04 ™ COMEETBH
é Ll 7 TBl4 Q05 T s [ |1
o
T j TBI0_ < TB16 | Q07 1B 1908 | o] = Ter
15 oo |TR8 TB17 | NC e e |
£ TB18 | com4 come TB19
TB13:|— TB19 | Qo8 820 Qs
LI TB20 | Q09 quo |82
Bi6 Q& | TB21 | Q10 | ™ qui— .
CoM3_ [1B12 C) TB22 | Q11 o34 ne |
¢ 2|5 ~= TB24 | cows oo [N | e
J:I TB25 | Q12 Qs 827
828 2 _2 TB26 | Q13 L= I E
TB29
CoW 11824 TB28 | Q15 TBer | o B 2ag ]
| TB29 | 24V =
Terminal block no.| T30 | 24G
I

= TB29, TB30 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.16 XEC-DR60SU 24 point relay output

Model Main unit
Specification XEC-DR60SU
Output point 24 point
Insulation method Relay insulation
Rated load -
DC24V 2A (resistive load) / AC220V 2A (COS® = 1), 5A/COM
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 / hour

Surge absorber

None

Mechanical 20 million 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

4 point/ COM (QX0.0.0, QX0.0.1: 1point/COM),( QX0.0.2, QX0.0.3: 2point/COM)

Proper cable size

Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Operation indicator

LED On when Output On

External connection method

30 point terminal block connector (M3 X 6 screw)

Weight 804g
Circuit configuration No. |coaa |NO. |conact Type
85 B2 |PE 13; Azcztl(;)\(/) P
-~ TEB2 ACL100
L :|_ TB4 COMO PE zao | ez
1 TB5 |Q00 T4 com
T_‘ TB6 |COML == 001 Q00 |
TB4 &=L TB7
COMO D TB8 |COM2 (7=e 002 | 201
187  — TB10 Q03 TBIL NG oo ooz |TE°
& TB12 |COM3 ] il ey LS
TB14 Q05 hore Q04 | ™ifeowet .,
coMt |TB6 S TB15 |Q06 o1l o |
= B89 $gig = TB17 INC TR o7 il
= L :|_ com4 TB19 Q08 Te1g| ; ne [TE
o jﬂ 1 TB20 QOQ conmMa TB1S
g 1810 < TB27 TB21 [Q10 reaof | ®
g ol |8 QL Fg53 [NC v w0 [
£ TB24 [COMS5 QU ez
1813 TB26 |Q13 18 |12 B e e
[ L TB27 |Q14 | rosef—1 22|
I TB28 |Q15 Qs Tezr
BI6 & | TB29 |NC e o
o |1 1830 |COM6 aai o6 Sl e
2 3 Fe () TB32 Q17 oo 18 g X0 s
L 183/ :|_ TB34 ng NC T o1z Que TB33
l COM7 TBSS TB34| Q19
T840 2 2 TB36 Q2 TB37 on ne |38
] 1 TE38) comr
cow  [18% TB38 > o
e ()— TR4o |Q23 B39 §4v iy 0 e
Terminal blocvk no | TB42 i K o |ee
24G Teaz[
P

= TB41, TB342 is 24V output point. (24VDC,0.5A)
= 24\ ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.17 XEC-DN20SU 8 point transistor output (Sink type)

Model Main unit
Specification XEC-DN20SU
Output point 8 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range DC 10.2 ~26.4V

Max. load current

0.5A/ 1 point, 2A/ LCOM(QX0.0.0, QX0.0.1)

Off leakage current

0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge absorber Zener diode
Response Off > On 1ms orless
time On — Off 1ms or less (rated load, resistive load)
Common method 4 point / COM(QX0.0.0, QX0.0.1: 2point/COM),( @X0.0.2, QX0.0.3: 2point/COM)
Proper wire size Stranded wire 0.3~0.75m (external diameter 2.8mm or less)
External power Voltage DC12/24V + 10% (Ripple vo!tage 4 Vp-p or less)
Current 25mA or less (When connecting DC24V)

Operation indicator

LED On when Output On

External connection method

24 point terminal block connector(M3 X 6 screw)

= TB23, TB24 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
= The output COM is interconnected inside the product.

Weight 4709
Circuit configuration No. conact | No. Contact Type
TB1
TB05
DC5V |:| B2 PE 65418\9 @ TEL
L Z B3 TB2 PE ,-:’1(\:
& 00 B TB4 | coMo i
¥ T84
o —t B4 | TB5 | QOO0 oo TES
DC1204v TB6 | COM1L B8] com i
LB 1 TB7 | Qo1 oot [
—C)—| EE e TB8 COM2 TE8 comaz 89
E! e | TB10 4 B9 Q02 810 - Qo2
| TB10 | Q03 TE11
S 7 TB%II TB11 | P TB12 P
= DC12/24v COM3 813
T —— TB13 | Q04 Q05
) TE15
o — EE _ 4 TB14 | Q05 - Qo6
ElE X /11— TB15 | QU6 Rl
— I TB08 4| TB16 | QO7 o8l |
DC1224V TB17 [NC | ] ne |7
_%_ TB18 | NC 1 ne .
o= J TBI9 |NC | reof ] €
ﬁ 2 | TBI6 ™ o TB20 | NC ) oy |TE23
| TBL2 TB21 | NC | e[ o
— p I TB22 | NC @
\TB11  DC1224V TB23 | 24V
L |
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7.3.18 XEC-DN30SU 12 point transistor output (Sink type)

Model Main unit
Specification XEC-DN30SU
Output point 12 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Operation load voltage range DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM(QX0.0.0, QX0.0.1)
Off leakage current 0.1mA (AC220V, 60H2)
Max. inrush current 4A/10ms orless
Max. voltage drop when On DC 0.4V or less
Surge absorber Zener diode
Response Off > On 1ms orless
time On — Off 1ms or less (rated load, resistive load)
Common method 4 point/ COM(QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper wire size Stranded wire 0.3~0.75m (external diameter 2.8mm or less)
Voltage DC12/24V + 10% (Ripple voltage 4 Vp-p or less
External power J 6 (Ripp - g bp )
Current 25mA or less (When connecting DC24V)
Operation indicator LED On when Output On
External connection method 24 point terminal block connector(M3 X 6 screw)
Weight 4759
Circuit configuration No. conact | No. Contact Type
TB1
DC5Y - B® 1 82 | PE AC100 @ TEL
EE ; o |20V | Te,scis
e TB07 PE | 2s0v | g3
(¥ X — 1+ TB4 | comO _
i — 1BM4 1 — TB5 Q00 Como TES
DC12P24V TB6 COM1 TEBG Qoo
L 187 | QU1 B o
—C)—| EE 2 TB8 COM2 88 comz 89
E! e | TB13 4 510 i TB9 Q02 1810 o Qo2
= — TBO6 4| Q p |TBLL
o DC1224v B P TEL coms
E TB15 TB12 | COM3 Qo TB13
< |:| TB13 | Q04 | TEL4
Qo5
51 -D—EE s TB14 | Q05 . qos | TS
El X L TB15 | QU6 Qo7 .
— —1 TB08 =| TB16 | QO7 TB18| NC
DC1224v TB17 | NC i o L
_%_ TB18 | coma a0 Q
—D—E& 0 TB19 | QU8 | .
@ o5 R 1 TB20 | Q09 T qu .
_ — TBIS | TB21 | QIO | reaafi| T
p J TB22 | QU
By DA TB23 | 24v &)
L Terminal no. TB24 | 24G _

= TB23, TB24 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
= The output COM is interconnected inside the product.
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7.3.19 XEC-DN40SU 16 point TR output (Sink type)

Model Main unit
Specification XEC-DN40SU
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 current

0.5A/ 1point, 2A/ 1COM (QX0.0.0, QX0.0.1)

Off leakage current

0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge killer Zener diode

Response Off > On ims orless

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

Common method 4 point/ COM (QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper cable size Stranded cable 0.3~0.75m7 (External diameter 2.8mm or less)

External supply|Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)

power Current 25mA or less (when connecting DC24V)

Operation indicator

LED On When Output On

External connection method

30 point terminal block connector (M3 X 6 screw)

Weight 578g
Circuit configuration No. |coma |NO. |comac Type
TBOS TBL lac100 .
— TB2 |PE 0 o e
i L s 1
— TB4 |COMO o4
(¥ TB5 Q00 oM s
— 1804 ) TB6 |COM1 1
DC12/24V TB7 |QO01 qo1 |
TB9_|:|_ TB8 |COM2 T8 comz .
—D—'EE TB9 Q02 TE10) Qo2
B TB10 :' TB10 |QO03 Qo3 TB11
E! ‘ | TB11 |P LE P
— TBO8 4| TB12 |COM3 00 TB13
2 DC12/24V TB13 Q04 T4 qos s
S TB13 TB14 |Q05 . Qo5
T N TB15 |Q06 Qo7
S TBLT
15 —D%EE 8 TB16 |Q07 _— NC
= _Er [ TB16 ™ 4 TB17 |NC coma o0s |TE0
- ! TB12 .| TB18 |COM4 Lz P
1 TB19 |QO08 N g0 B2
2 e TB25 DC12/24v TB20 |QO9 " Qi TB23
i TB21 |Q10 _— Ne
—D—'EE 2 TB22 |Q11 COMI a5
@ [ TB28 — 4 TB23 |NC Teasl o
\ TB24 |COM5 Qs TB27
[ | TB24 II TB25 |Q12 B2 s
TB29
TR11 DC1224v 1826 |Q13 7577 [Q14 1830 2av
L TB28 [Q15 ZE @
Terminal block no. TB30 [24G TB29 |24V

= TB29, TB30 is 24V output point. (24VDC,0.3A)

= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.

= The output COM is interconnected inside the product.
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7.3.20 XEC-DN60SU 24 point TR output (Sink type)

Model Main unit
Specification XEC-DN60SU

Output point 24 point
Insulation method Photo-coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load current 0.5A/ 1point, 2A/ 1COM (QX0.0.0, QX0.0.1)
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge killer Zener diode
Response Off > On ims orless
time On — Off 1ms or less (rated load, resistive load)
Common method 4 point/ COM (QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper cable size Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)
External supply|Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)
power Current 25mA or less (when connecting DC24V)
Operation indicator LED On When Output On
External connection method 42 point terminal block connector (M3 X 6 screw)
Weight 6369
Circuit configuration No. |cona |NO. |contact Type
TB1 |AC100 ®
TBE 82 PE TB3 ~240V ezl Lo |aceo ™
DCEVe — TB4 |como o e
TB5 Q00 4 como
TB6 |COML =
* TB7 |QO1 s T i
= TBDﬂHI TB8 COM2 TB9 Q02 24l qol|
Comz
D01 2/ TB10 |QO03 g Y s
TES- TB11 |P Qo3 811
— TB12 |COM3| - -
COM3 —
1 m% TE10 B4 Q05 TB15 Q06 TB14] Qo4 e
== Qs
N E! | — TB16 [QO7 817 INC TBlsg qos |TE2°
r§ B DH@./E&W TB18 |COM4 . ne |87
E= TBI% TB19 Q08 g TB19
= 45_ TB20 |[QO09 TB21 |Q10 S Qs
= 821
= H :i—| TB22 11 22 Quw
"E TE1E 8 Q TB23 |NC ™2 on TB23
=1 (¥ 1 TB24 |COM5 Teaal o] M
] TBIE4 | TB25 |Q12 ) quz |
2 DCT2/2 B2 |O18 Ky o1 e
e TBIW TB28 |Q15 Tezz Qe |
E TB29 |NC 2 N
-D—{EE 2 TB30 |COM6 T sl o) e
_E' EL S - TB32 |Q17 9 i o
T | TB33 |Q18 .
- TBEB-!HI; TB34 |Q19 2 c o3 o e
TE11e DRI/ TB36 |com7 o> N T35 conr |
" 1838 oz TB37 |Q20 S — e
Terminal block no. 50 lo B39 |Q22 o Qat o |
~oin o TBAL |24V I il oy L
246 —
® —

= TB41, TB342 is 24V output point. (24VDC,0.5A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
= The output COM is interconnected inside the product.
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7.3.21 XEC-DP20SU 8 point transistor output (Source type)

Model Main unit
Specification XEC-DP20SU
Output point 8 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Operation load voltage range DC 10.2 ~26.4V
Max. load current 0.5A/ 1 point, 2A/ 1COM (QX0.0.0, @X0.0.1)
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge absorber Zener diode
Response Off - On 1ms orless
time On — Off 1ms or less (rated load, resistive load)
Common method 4 point / COM (QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/ COM)
Proper wire size Stranded wire 0.3~0.75m1 (external diameter 2.8mMm or less)
Voltage DC12/24V + 10% (Ripple voltage 4 Vp-p or less
External power g 6 (Ripp , g s )
Current 25mA or less (When connecting DC24V)
Operation indicator LED On when Output On
External connection method 24 point terminal block connector(M3 X 6 screw)
Weight 4709
Circuit configuration No. Conact | No. Contact Type
TB1
TEOS
besv E——— TB2 | PE o S
= B3 TB2 PE F:i\
U TB4 | cOMO - e
5 — s COMOD
3| DC1iI24\-‘ TB5 | Q00 qoo T8
& AR TB6 | comi 86| comny
—LTJ—|+— TB7 Q01 Q01 TB7
TB8 | COMm2 TEB| -z
TEOR I! TB9 Q02 TE10 Q02 TE9
D01 2/284 TB10 | QO3 Qo3 811
R B | N |0 N
= TB12 | com3 COM3 o [TEL3
[TB10 TBI13 | Qo4 | el Q
b TB14 | Q05 1 qos |TB13
11 IE1Z/2 TB15 | Q06 Qo7 TB17
s —D_g TB16 | Q07 TB18 NC
- - TB17 | NC N e e
2 —_— | TB18 | NC TB20[ |
I TB21
DC12/24v TB19 | NC TR22 MC
TB20 | NC N 823
TB21 | NC | 1pas 24V
TE11 246G
L TB22 | NC
Terminal no TB23 | 24V @
TB24 | 24G
I

= TB23, TB24 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.22XEC-DP30SU 12 point transistor output (Source type)

Model Mfmnmt:
XEC-DP30SU

Output point 12 point

Insulation method Photo coupler insulation

Rated load voltage DC 12/24v

Operation load voltage range DC 10.2 ~26.4V

Max. load current

0.5A/ 1 point, 2A/ 1COM (QX0.0.0, QX0.0.1)

Off leakage current

0.1mA (AC220V, 60Hz)

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

no TB24 | 24G _

Surge absorber Zener diode
Response Off > On 1ms orless
time On — Off 1ms or less (rated load, resistive load)
Common method 4 point/ COM(QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper wire size Stranded wire 0.3~0.75m1 (external diameter 2.8mMm or less)
Voltage DC12/24V + 10% (Ripple voltage 4 Vp-p or less
External power : b (Ripp , g P )
Current 25mA or less (When connecting DC24V)
Operation indicator LED On when Output On
External connection method 24 point terminal block connector(M3 X 6 screw)
Weight 4759
Circuit configuration No. Conact | No. Contact Type
TB1
besy o TB2 | PE oy P =
e TBO4 |, TB4 | como o4
= il DC12/24Y TB5 | QOO0 COMO .
—
= P TB6 | COML e[ ] %%
TB7 Q01 Qo1 TET
TEOE I TB8 COM2 TE8 comz 89
TBOS Dm:Izﬂzw TB9 Q02 | 500 Qo2
= =F TB10 03 Qo3
% ke ey, S i TBIL [N |Ter v
RS ) TB12 | com3 o oos | B
TE13 Dm:lz"?w TB13 | Q04 TEL Q05 1
== 2 TB14 | Q05 1816 Qo6
o) [ s | o |19
oo TB16 | QU7 L P
Te1s TB17 |NC | qos |
Ho— = 2 TB18 | com4 “ qos i
TB21
}EE 2] T TBIO | Q08 | qapaf | Q0
TE1S It Q11 ,
L TB20 | Q09 oay | B2
TB21 | Q10 |TEB24 .
_—_ TB22 | QU @
T— Terminal TB23 24V

= TB23, TB24 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.23 XEC-DP40SU 16 point TR output (Source type)
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Model Main unit
Specification XEC-DP40SU

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 current 0.5A/ 1point, 2A/ 1COM (QX0.0.0, 9X0.0.1)
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge killer Zener diode
Response Off > On 1ms orless
time On — Off 1ms or less (rated load, resistive load)

Common method

4 point/ COM (QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/COM)

Proper cable size Stranded cable 0.3~0.75m (External diameter 2.8mm or less)
External supply|Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)
power Current 25mA or less (when connecting DC24V)

Operation indicator

LED On When Output On

External connection method

30 point terminal block connector (M3 X 6 screw)

Weight 578g
Circuit configuration w No. |comaa Type
TBOS — 1Bl
o = B2 |PE AC100 &) —
B3 ~240V L . y:i\
':?'i | TEOA b TB4 |COMO T84 B
g rpo DE12/24y TB5 |QO00 gy 0w TES
| = TB6 |COM1 Tes|
@ TB7 |Qo1L B I
TEOE It B8 [COM2 e comz
Teog DC1Z/Zav TB9 Q02 Ta10] Qo2 TES
— TB10 [QO03 Qo3 TB11
Kl ﬁ TE10 TB11 |N TE12 N
moa |, TB12 |COM3 o e e
— DC1 224 TB:|_3 QO4 TE14] Qo5
i TB14 |QO05 qos |4
2 lioie Sy ] TB15 |Q06 | "' Qv 1
TE1Z It TB16 |QO7 TB18| ne
Do 2024y TB17 |NC COMS 00 TB19
LR S T TB18 |COM4 T2 s
4—?—'—|“;" |rees 4 TB19 |Q08 82 quo |
TE1S It TB20 Q09 Qu TE23
OC 2z an TB21 QlO TB24 Me
TB22 |Q11 M3 oz |3
tees TB23 |NC 26 s |
o= ; TB24 |COM5 e
@ P TR e TB25 Q12 | T ]+
TB29
T 1826 Q13 157 Q14 | rasofmm| 2
246
LeH 1528 |Q15 TB29 |24V +®
+_ Terminal no -I—Bso 24G

= TB29, TB30 is 24V output point. (24VDC,0.3A)
= 24V ouput is on upper terminal block when it's 'H type' but it's on lower terminal block of E, SU type.
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7.3.24 XEC-DP60SU 24 point TR output (Source type)

Model Main unit
Specification XEC-DP60SU

Output point 24 point
Insulation method Photo-coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load current 0.5A/ 1point, 2A/ 1COM (QX0.0.0, 9X0.0.1)
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop when On

DC 0.4V or less

Surge killer Zener diode

Response Off > On 1ms orless

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

Common method 4 point/ COM (QX0.0.0, QX0.0.1: 2point/COM),( QX0.0.2, QX0.0.3: 2point/COM)
Proper cable size Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

External supply|Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)

power Current 25mA or less (when connecting DC24V)

Operation indicator

LED On When Output On

External connection method

42 point terminal block connector (M3 X 6 screw)

Weight 6369
Circuit configuration No. |conat |NO. |contct Type
TB1 |AC100 ]
B2 |PE Te1
DosY LR TB3 |~240V TB2[ | Acio
i?‘ TB4_[COMO|——— e
w3 ey, TB6 |COML 2 O o |
= TB07 P zrzay TB7 QOl B8l comy S
= 11— B8 |COM2 Qo1 |™
= TBg Q02 TEY COM2 Teo
ﬁ TEOS | TB10 Q03 TB11 |N i =t =
+Bog ME1 2ozavy TB12 |COM3 TB13 |Qo4 Tglzﬁ T e
1 TE13
F'% freto oy TB14 1905 feis oo e
TEO I TBl6 Qo7 TB16| o7 Que
ot 27240 TB17 [NC | 27 ] e e
LT R ey S TB18 |COwM4 1819 1008 LT P
- TB19
E%gmﬂs e = TB20 |Q09 Q 020 o |
TE1Z i‘ TBZZ Q]J_ Tle QlO 1822 Q1o TB21
re1e " 520 ToonE B2 INC O i oy L
ﬁ@%gmz o TB26 Q13 pom (X2 e
Q13 ——
e p TB27 |Q14 — qua |1
Ol 2524 TBZS Q15 Q15 .
e 2 TB29 [NC teso| ] "¢
TEST TB30 |COM6 TB31 16 2k o |t
glﬂa—é—. 1832 Q17 Q18 e T
@ b - TB34 |Q19 TB33 [Q Tl e
oC 224y TB35 |NC — nc
e TB36 |COM7 B3 comr S
f_ Terminal no 21 TB37 QZO Q2o e
TB38 |Q L=
TB39 |Q22 < —rese
TBag [Q23 [TBI9P o] &
TB42 e e
24G | 22
®

= TB41, TB342 is 24V output point. (24VDC,0.5A)
= 24V ouput is on upper terminal block when it's 'H type' but its on lower terminal block of E, SU type.
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7.4 Digital Input Module Specification
7.4.1 8 point DC24V input module (Source/Sink type)

7-39

Model
Specification

DC input module

XBE-DCO8A

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 or less/ 1A or less
Input resistance About 5.6k
R Off - On
. esponse 1/3/5/10/20/70/100ms(set by CPU parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistance

10MR or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

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

Current consumption

30mA (when all point On)

Operation indicator

Input On, LED On

External connection method

9 poaint terminal block connector

Weight 529
Circuit configuration No. Contact Type
TB1 0
e [[2]
TB2 1
o_TBL B2 E::]
c TB3 2
S res |[2]
AL T s |[]
1 TBSC Internal TB5 4 TB5 E:]
i I TB9 q circuit TB6 5 86
tom o
- 1 | T87 5 TB7 IE:]
e Terminal block N0, TB8 7 B8 IE:]
| (o
TB9
TB9 COM
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7.4.2 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 DC24Vv DC12/24V
Rated input current About 4mA About 4/8mA
Operation voltage range (Dnislgf;ttzais; %) 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/ 1A or less DC5V or less/ 1mA or less
Input resistance About 5.6k About 2.7k
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

10MR or more by Megohmmeter

Common method

16 point/ COM

Proper cable size

Stranded cable 0.3~0.75m1 (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
I:; 2 TRO1 [fl=E]
TB3 2 B0z |[loe
803 [|ln2]
TB4 3 804 IE2]
B85 4 805 ||kl
PR 86 5 1806 i)
- 5 ; TB7 6 TBO7 [:E
i TB8 7 e =CH
o Internal TB1 8 01 IE=1
circuit B2 9 TBO2 [::El
TB3 A TR0z (=2l
TB4 B T804 ||l )
TB5 C 1805 |fl2)
TB6 D 806 ||ln2
TB7 E TR07 |22l
TBS F TB08 [l
TB9 | COM 1809 [lnc)
TB10 | COM o102
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7.4.3 32 point DC24V input module (Source/Sink type)

7-41

Model DC input module
Specification XBE-DC32A
Input point 32 point
Insulation method Photo coupler insulation
Rated input voltage DC24Vv
Rated input current About 4mA
Operation voltage range DC20.4~28.8V (ripple rate < 5%)
Input Derating Refer to Derating diagram
On Voltage/Current DC 19V or higher /3 mA or higher
Off Voltage/Current DC6V orless/1 mA or less
Input resistance About 5.6k
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

10MR or more by Megohmmeter

Common method 32 point/ COM
Proper cable size 0.3mr
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
_ . B19 01 Al19 11
(o) © B @ Phhtocnipler
S b é] AL B18 | 02 | A18 | 12 ]
1 1
 O—pos— ¥ =—--+ Internal B17 03 Al7 13 820 [H B A
}—%c ’4 cireuit B16 04 A16 14 E‘é == AALZ
L
DC24V |~ Teminalblockno. B15 05 Al5 15 Biz f= = || A7
Input Derafing diagram Bl4 06 Al4 16 E‘Z == AAE
100 B13 o7 Al13 17 814 : : A4
90 B12 08 Al12 18 SN | B | K
\ BIL | oo | Al | 19 | “%f|==]] *°
80 'S DC28.8v Bl [la =[] AT
< 70 B10 0A Al10 1A B1O [l & = A10
B/ B09 @ A09
£ o Boo | o8 | A9 | 18 | Cllee||l i
IS} 50 B08 oC A0S 1C so7 (% =] a7
40 BO7 | oo | Ao7 | 1D | DR fl==|| 0%
0 120 20 30 40 505 C ['gog | oE | A6 | 1E | e flaa||
Ambient temperature (C) BO5 OF 205 1F gz |22 || A
802 IH BEH A2
BO4 NC A04 NC sot 1 [ ~or
BO3 NC A03 NC -
B02 COM A02 COM
BO1 COM A01 COM




Chapter 7 Input/Output Specifications

7.5 Digital Output Module Specification
7.5.1 8 point relay output module

Model
Specification

Relay output module

XBE-RY08A

Output point

8 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 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
DC5V TB2 1
B3 2 7Bl (8]
TBL ™2 ([=2.)
@DL B4 3 83 (o]
Internal 2
f .| |
TB§) 85 {2
Teo TB6 5 TB6 E:]
~v 87 ([ 2]
L TB7 6 TB8 E‘:]
Terminal block no.
58 - B9 (L o.]
TB9 COM

7-42



Chapter 7. Input/Output Specifications

7.5.2 8 point relay output module (Independent point)

Model Relay output module
Specification XBE-RY0SB
Output point 8 point
Insulation method Relay insulation
Rated load voltage / Current | DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), 2A/COM
Min. load voltage/Current DC5V/ 1mA
Max. load voltage/Current AC250V, DC125V
Off leakage current 0.1mA (AC220V, 60H2)
Max. On/Off frequency 3,600 times/hr
Surge absorber None
Mechanical 20 millions times or more

Rated load voltage / current 100,000 times or more

Service life AC200V / 1.5A, AC240V / 1A (COSY =0.7) 100,000 times or more

Electrical
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 0.3~0.75m" (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 x 2
Weight 81g
Circuit configuration No. Contact No.
TB1 0
TB2 COMO 81 ([E= ]
B3 1 B2 ||[[=]
DCsv TB4 COML1 83 s ]
T84 |[[~=]
TBS 2 TB5 ([[==]
Bl TB6 COoMm2 TB6 =]
[ L TB7 3 187 (|[=]
JSD TI B8 coms 788 |52
B _(N\)y— TB9 NC Teo [llas ]
TB1 4 81 [[E=]
2 2 B2 cov4 B2 ((E=]
B3 5 B3 (=1
Internal [ L4 [ — B4 COM5 T84 |[[=1]
circuit Sﬂ | TB5 6 TB5 (==
7 (X)) 86 [l
TB6 COM6 87 =]
TB7 7 B8 ||l
Terminal no. TB8 COoM7 TR9 52
B9 NC
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Chapter 7 Input/Output Specifications

7.5.3 16 point relay output module

Model
Specification

Relay output module

XBE-RY16A

Output point

16 point

Insulation method

Relay insulation

Rated load voltage/ current

DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), 5A/COM

Min. load voltage/current

DC5V/ 1mA

Max. load voltage/current

AC250V, DC125V

Off leakage current

0.1mA (AC220V, 60Hz)

Max. On/Off frequency

3,600 times/hr

Surge absorber

None

Mechanical 20 millions times or more

Rated load voltage / current 100,000 times or more

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

Response | Off —On 10ms or less

time On — Off 12ms or less

Common method 8 point/ COM

Proper cable size

Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Current consumption

420mA (when all point On)

Operation indicator

Output On, LED On

External connection method

9 poaint terminal block connector x 2 ea

Weight 130g

Circuit configuration No. Contact Type

TB1 0
182 1 81 [E=]
B3 2 B2 [[[F=]
DC5V TB4 3 TB3 [[[=]
B4 ([[==]

TB5 4
— 5 TB5 ||[=]
TB1 TB6 (2]
1@3 87 6 187 =]
B8 7 B8 || [~=]

Internal 2

TB9 CoM TB9 ==

TBS TB1 8
TB1 ||==]

TB2 9
TB9 @ — A 82 =]
B3 [jla=]
TB4 B B4 5= ]
Terminal block no. TB5 C TB5 [::E
TB6 D 186 ==
TB7 E 187 (=]
188 =1
TB8 F 1R9 &=

TB9 COM
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7-45

7.5.4 8 point transistor out

put module (Sink type)

Model Transistor output module
Specification XBE-TNOSA
Output point 8 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.5A/1 point
Off leakage current 0.1mA or less

Max. inrush current

4A/10ms or less

Max. voltage drop (On)

DC 0.4V or less

Surge absorber Zener Diode
Response | Off > On 1ms orless
time On — Off 1ms or less (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 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

10 point terminal block connector

method
Weight 529
Circuit configuration No. Contact Type
TBO1 0
NCAV TB02 1 TBO1
TBOL Zf_
0o TBO3 .;_,-3., o
Internal TBO4 3 TB04
circuit [;! 8 TBOS 4 TBO05
— TB0S s TB06
TBO6 5 TBO7 ;‘\,
B0 TBO7 6 TBO8
1 TB08 7 i
| teto [nS)
DC12/24\ DC12
TB09 DAV
Terminal blogkno.
TB10 COM




Chapter 7 Input/Output Specifications

7.5.5 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
Response Off - On 1ms orless
time On — Off 1ms or less (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 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

8 pin terminal block connector + 10 pin terminal block connector

Weight 549
Circuit configuration No. Contact Type
TBO1 0 | ::
TBO2 1 TRM
TR |2
NCEV TBO3 2 TBO3 |LB.]
TBOL :'_ TBO4 3 TB04 (o]
TBO5 4 7805 |LE4]
L TBo6 |[ =25
Internal TBO6 S TBO7 [=7]
circuit [_!! 8 TBO7 6 TBOS [=7]
|| TB08 7
BB ™1 4 TBOL LB
TBO1 8
- 5 TB02 |LE]
TR TB03 |LE2.]
TB03 A T804 |LE.)
,|_TBI0
| TBO4 B TBO5 (L2,
L D22V [ TR0 C TB06 (LB
Terminal block No. TR07 |L2.]
TBO06 D
e~ = TBOs |2
TRO9 |L2A)
TB08 F TB10 E:]
TB09 DC12/24V
TB10 COM
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7.5.6 32 point transistor output module (Sink type)

Model Transistor output module
Specification XBE-TN32A
Output point 32 point
Insulation method Photo coupler insulation
Rated load voltage DC 12/24V
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.2A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

0.7A/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 or less (Rated load, resistive load)
Common method 32 point/ COM

Proper cable size 0.3mr

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

Bo1 | 24V | A0l

Weight 60g
Circuit configuration No. |Contac |No. |Contac Type
B20 | 00 | A20 | 10
iy B9 | 01 | A19 | 1
BI8 | 02 | A18 | 12 —
B20 g0 fiH M A0
}—[B17 | 03 | A17 | 13 | oo lFLF o
B16 | 04 | Al6 14 CIEN | bl | PAE
— B17 A7
nternal BIS | 05 | AI5 | 15 | B7fle=if
circuit [S: F . B4 | 06 | Al4 | 16 eis || = = || a5
— o5 BI3 | 07 | A13 | 17 | 814 ||a « || A
B13 o a A13
— BO1.BOZI_|_ B2 | 08 [ A2 | 18 | o|laallie
Bl | 09 | A1l | 19 st [ = = || i
sio [1® = || a0
AOT. A2 B0 | 0A | A10 | 1A | g ll= =1l o
1| Bo9 | OB | A09 | 1B | eosflaa|] nos
T oci2/ea/ [ Bo8 | oc | A08 | 1C | oo Jlaa]| iy
Terminal block no B07 0D AQ7 1D 805 : : A0S
BO6 | OE | A06 | 1E | g fl= ||’
BO5 OF A05 1F 802 A1 | ] 11 Ao2
Bo4 | NC | A04 | NC | T L~
BO3 | NC | A03 | NC
BO2 AO2
DC12/ CoM
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Chapter 7 Input/Output Specifications

7.5.7 8 point transistor output module (Source type)

Model Transistor output module
Specification XBE-TPOBA
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 or less (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 or less (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
DC5V TBO2 1
TBP% TBO1 Eﬁ]
| TBO3 2 802 [LE4
L TB10 I o7
Internal TBO4 3 TBO3 | = aéw—-
circuit [!! ':] _£03_|:|_. TB04 |L—=
L TBO5 4 TBO5 (L2
1 m"
TBO6 5 TBO6 |—r
— TBO7 |Lon
t-— ! r
—Co—= TBO7 6 TBO8 ;
N TBO8 7 TB09 '
Lo
L Terminal TBO9 | COM TRl0 =

block no.
TB10 ov
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7.5.8 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 or less

Max. voltage drop (On)

DC 0.4V or less

Surge absorber Zener Diode
Response Off - On 1ms orless
time On — Off 1ms or less (Rated load, resistive load)

Common method

16 point/ COM

Proper cable size Stranded cable 0.3~0.75m1 (external diameter 2.8mm or less)
Current consumption 60mA (When all outputs are on)

External | Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)
power Current 10mA or less (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
1801 0 TBO1 [ 8]
TBO2 1 Teoz {Fod
DCSV 1809 TBO3 2 TB03 |8,
'} TB04 3 T804 |L2.)
| I
pcr2pay|  TBOS 4 TBO5 |[ &)
| ] TBI0 TBO6 5 TBo6 |[ 8]
nternal
circuit [3! ':] BB TB07 6 TBO7 (L2
| [ | TBOS 7 808 |23
TBO1 8 TBO1 E::l
— TB02 9 TB0O2 E:]
—C—=
TBO3 A TBO3 ({8
B0 | T8os B T804 [
L Terminal TB0S C TB0S E:]
block no. TBOG D 806 (2]
TBO7 E 1807 |2,
TB08 = TBO8 |22
TB09 CoMm 7809 |81
810 |2
TB10 oV
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Chapter 7 Input/Output Specifications

7.5.9 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 DC 12/24v
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.2A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less
Max. inrush current 4A/10 ms orless
Max. voltage drop (On) DC 0.4V or less
Surge absorber Zener Diode
Response Off > On ims orless
time On — Off 1ms or less (Rated load, resistive load)
Common method 32 point/ COM
Proper cable size 0.3mr
Current consumption 120mA (When all outputs are on)
Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less)
External power Current 20mA or less (connecting DC24V)

Operation indicator LED On when output On
External connection method 40 pin connector
Weight 60g
Circuit configuration No. | comact | NO. | Conact Type
B20 00 A20 10
B19 01 Al19 1
B18 02 Al8 12 -
DC5V
BO2.B0L B17 | 03 | Al7 13 e (L} L] a0
819 JILTITY At
L Bl | 04 | A6 | 14 | _ Mas||lL.
DC12/24) B15 05 Al5 15 g7 [12 211 A7
A02A0L e
Internal B14 06 Al4 16 g‘é e 2112
areuit | (T KJ _ms B8] 07 | ABB| 17 e | |
] Bl2 | 08 | A2 | 18 i = e
B11 09 All 19 B11 : : Al
| B10 0A Al10 1A BiOflwm m I} AlO
B809 L L A09
Sl B9 | 0B | A9 | 1B | exfl=e|f oo
B20 807 07
D_ BO8 0oC AO08 1C 506 : : o
I BO7 | OD | AO7 | 1D = | |
Connector Tgos "0 | Ao | 1E | 4= =] Ao
No. Bo3 | ™ ® || Ao3
BO5S | OF | A05 | 1F | e llo2=|l| o
BO4 NC AO4 NC st IR H1 ot
BO3 NC AO3 NC —
B02 A02
COM ov
BO1 AO01
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Chapter 7. Input/Output Specifications

7.6 Combined Digital /O module Input Specification
7.6.1 8 point DC24V input (Source/Sink type)

7-51

Specification

Model

DC input module

XBE-DR16A

Input point

8 paint

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 or less/ 1mA or less

Input resistance About 5.6k%
R Off - On
_ esponse 1/3/5/10/20/70/100ms(set by CPU parameter) Default: 3ms
time On — Off

Insulation pressure

AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistance

10MR or more by Megohmmeter

Common method

8 point/ COM

Proper cable size

Stranded cable 0.3~0.75m" (External diameter 2.8mm or less)

Current consumption

280mA (When all inputs and outputs are on)

Operation indicator

LED on when input on

External connection method

9 pin terminal block connector

Weight 81g
Circuit configuration No. Contact Type
TB1 0

B2 1 81 L=
_g— TBL d Photo coupler TB3 2 B2 IE:]
g "q' TB4 3 83 |LO
LY B4 |2
——, B8 ] Internal TB5 4 s e
I_ICB_QAT circuit TB6 5 TB6 E::]
Lo | CL — 5 TB7 E::]
beasv Terminal B8 . TB8 E:]
block no. e =]

TB9 COoM




Chapter 7 Input/Output Specifications

7.6.2 16 point DC24V input (Source/Sink type)

Model DC input module
Specification XBE-DN32A
Input point 16 point
Insulation method Photo coupler insulation
Rated input voltage DC24Vv
Rated input current About 4mA
Operation voltage range DC20.4~28.8V (ripple rate < 5%)
Input Derating Refer to Derating diagram
On Voltage/Current DC 19V or higher /3 mA or higher
Off Voltage/Current DC6Vorless/1mA orless
Input resistance About 5.6k
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 10MR or more by Megohmmeter
Common method 16 point/ COM
Proper cable size 0.3mnt
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
O? 6 T i B19 01 | A9 21
E{I v &K B18 02 A18 22 —
o, ot = T 1 Intenal B17 03 AL7 23 ol |3 1
| T""E‘?%_ BI6 | 04 | A6 | 24 | ei||aaf] we
DC24V Terminal block no. B15 05 AL5 o5 g:; E E 2;
B14 06 Al4 26 B llm m || AIS
BI3 | 07 | A13 | 27 | anllea]| A
B2 | 08 | a2 | 28 | flaal|
Input Derating diagram B11 09 All 29 B10 : : A10
100 B10 0A | A10 2A ool | B |
90 \ B9 | 0B | A09 | 28 | HHfgafl A
IS 80 » B08 oC A08 2C B05 : : A0S
g ;g Bz | oo | a7 | 20 | ollas|| e
5 - B06 OE AO06 2E ggf ==y ’2%?
40 B05 OF A05 2F —
0 10 20 30 40 50 55 o BO4 NC A04 p
Ambient temperature  (C)
B03 NC AO03 P
BO2 | IN.COM | AQ2 |OuUT_COM
BO1 | IN.COM | AQ1 |OuT_COM

7-52



Chapter 7. Input/Output Specifications

7.7 Combined Digital I/O module Output Specification

7.7.1 8 pointrelay output

7-53

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), 5A/COM
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 Hlectrical 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 0.3~0.75m1 (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
B2 1
" ™1 L2
B3 2 B2 L=
TB4 3 B3 n
Intemal = B4
circuit @ I 2 TBS 4 TB5 n
6 L2
TB8 TB6 5
™7 L2
TB9 B7 6 TB8 [ o]
v
TBS 7 B9 LB
Terminal
block no. TB9 COM




Chapter 7 Input/Output Specifications

7.7.2 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 DC 12/24V
Load voltage range DC 10.2 ~26.4V
Max. load voltage 0.2A/ 1 point, 2A/ 1COM
Off leakage current 0.1mA or less

Max. inrush current

0.7A/10ms or less

Max. voltage drop  (On)

DC 0.4V or less

Surge absorber TVS Diode

) Off > On 1ms orless
Response time —

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

Common method 16 point/ COM
Proper cable size 0.3mm
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
L ! . Conta Conta Type
Circuit configuration No. No. p
ct ct
B20 | 00 A20 20
B19 | o01 Al9 21
DC5V B18 02 Al18 22 —
AZD B17 03 Al7 23 g0 [H HJ A
] s B16 | 04 | A6 | 24 o |l ]
B15 | 05 Al5 25 S | Rl | e
Internal 2 Bl4 06 Al4 26 sis e el A6
J— Al B3 | 07 | A13 | 27 G | el | I
B12 08 Al2 28 g}g - 2}‘3‘
AGSA Bu | 09 | ALl | 29 ez || m = |] arz
AOLA2 B10 0A Al10 2A B11 : : Al
I sciobay B09 | OB A09 2B ggg - :ég
Terminal plock N BO8 0c AC8 2C 808 : : A08
BO7 OD A07 2D BO7 - . AO7
Bo6 | OE | Ao | 2E ‘;gf; e | 2SS
A05
BO5 | OF A05 2F = | b |
BO4 NC AO4 P 803 Ml & & |] o3
BO3 | NC | A | P eo2 (LY ace
BO2 | in_com | AO2 | out com = H
BO1 | IN.COM | aQp | OUT_CcOM

7-54



Chapter 8 Built-in High-speed Counter Function

Chapter 8 Built-in High-speed Counter Function

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.

8.1 High-speed Counter Specifications

This section describes specifications, setting and usage of function, programming and wiring with external device of
built-in
main unit.

8.1.1 Performance specifications

(1) Performance specification

Description
Classification
‘E’ type ‘SU’ type
S Signal A-phase, B-phase
siO;]J;I npu Input type Voltage input (Open collector)
9 Signal level DC 24v
Max. count speed 4kpps 100kpps
Number of 1 phase 4kpps 4channels 100kpps 2 channels/ 20kpps 6 channels
channels 2 phase 2kpps 2channels 50kpps 1 channel / 8kpps 3 channels
Countrange 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
Ring count (repeated count within setting range)

(Program setting)

1-phase input
Input mode ;
. 2-phase input
(Program setting) .
CWICCW input
Signal type Voltage
Increasing/decreasing operation setting by B-phase input
1 phase input : : : :
Up/Down Increasing/decreasing operation setting by program
setting 2 phaseinput | Operating setting by rising/falling edge phase difference
A-phase input: increasing operation
CW/CCW P ; P .g P -
B-phase input: decreasing operation
o 1 phaseinput | 1 multiplication
Multiplication X — o
_ 2 phase input | 2 multiplication 4 multiplication
function -
CW/CCW 1 multiplication
Signal Preset instruction input
Control input Signal level DC 24V input type
Signal type Voltage
) 1 point/channel (for each channel) 2 point/channel (for each channel)
Output points :use output contact point of main unit | :use output contact point of main unit
External
output Type Selects smgle—compareq (>, >=, =, =<, <) or section-compared output (included or
excluded) (program setting)
Output type Relay, Open-collector output (Sink)
Count Enable To be set through program (count available only in enable status)
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Description

Classification

E'type 'SU type

Preset function

To be set through terminal (contact) or program

Auxiliary mode

(Program setting)

Count Latch
Revolution per unit time (time setting value: 1~60,000ms)

(2) Counter/Preset input specification

Classification Spcification
Input voltage 24V DC (20.4V ~ 28.8V)
Input current 4mA
On guranteed voltage (min.) 20.4v
Off guranteed voltage (max.) 6V
Remark

If higher pulse than high speed counter input limit is inputted, "abnormal operation stop; error may occur
because MPU processing time increases to count fast and memory becomes full. .
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8.1.2 Designation of parts

(1) Designation of parts

(a) ‘E’ type
Terminal Names Usage
No. 1-phase 2-phase 1-phase 2-phase

1X0.0.0 ChO counter input ChO A-phase input Counterinputterminal | A-phase input
1X0.0.1 Ch1 counter input Ch0 B-phase input Counterinputterminal | B-phase input
1X0.0.2 Ch2 counter input Ch2 A-phase input Counterinputterminal | A-phase input
1X0.0.3 Ch3 counter input Ch2 B-phase input Counterinputterminal | B-phase input
1X0.0.4 ChO preset 24V ChO preset 24V Preset input terminal Preset input terminal
1X0.0.5 Chl preset 24V - Preset input terminal No use

1X0.0.6 Ch2 preset 24V Ch2 preset 24V Preset input terminal Preset input terminal
1X0.0.7 Ch3 preset 24V - Preset input terminal No use
COMO Input common Input common Input common Input common

(b) ‘'SU’ type
Terminal Names Usage
No. 1-phase 2-phase 1-phase 2-phase

1X0.0.0 ChO counter input Ch0 A-phase input Counterinputterminal | A-phase input
1X0.0.1 Ch1 counter input Ch0 B-phase input Counterinputterminal | B-phase input
1X0.0.2 Ch2 counter input Ch2 A-phase input Counterinputterminal | A-phase input
1X0.0.3 Ch3 counter input Ch2 B-phase input Counterinputterminal | B-phase input
1X0.0.4 Ch4 counter input Ch4 A-phase input Counterinputterminal | A-phase input
1X0.0.5 Chb5 counter input Ch4 B-phase input Counterinputterminal | B-phase input
1X0.0.6 Ch6 counter input Ch6 A-phase input Counterinputterminal | A-phase input
1X0.0.7 Ch7 counter input Ch6 B-phase input Counterinputterminal | B-phase input
1X0.0.8 ChO preset 24V ChO preset 24V Preset input terminal Preset input terminal
1X0.0.9 Chl preset 24V - Preset input terminal No use

1X0.0.10 | Ch2 preset 24V Ch2 preset 24V Preset input terminal Preset input terminal
[X0.0.11 | Ch3 preset 24V - Preset input terminal No use

1X0.0.12 | Ch4 preset 24V Ch4 preset 24V Preset input terminal Preset input terminal
1X0.0.13 | Chb5 preset 24V - Preset input terminal No use

1X0.0.14 | Ch6 preset 24V Ch6 preset 24V Preset input terminal Preset input terminal
1X0.0.15 | Ch7 preset 24V - Preset input terminal No use
COMO Input common Input common Input common Input common




Chapter 8 Built-in High-speed Counter Function

(2) Interface with external devices

The internal circuit of High-speed counter is as shown below.

(a)’E’ type
. Signal S Sl
Terminal e
11O Internal circuit 1-ph 2-ph g GELE
No. -phase -phase o voltage
AAANA On 20.4~28.8V
Q& k ) 2.7 kQ X000 Ch.O ch 0
3 % Pulse input | A-phase input |~ 6V or less
On 20.4~28.8V
Z 2.7 kQ X001 Pulgeh ir:: ut | B- hi:eoin ut
. % p p p Off 6V or less
Z | l % 2.7 kQ Pulse input | A-phase input Off 6V or less
On 20.4~28.8V
. 57k Q_ X003 Ch.3 ch 2
l % Pulse input | B-phase input |~ 6V or less
Input
o cho _ On 20.4~28.8V
Preset input Off 6V or less
o0 chi ch1 On 20.4~28.8V
Preset input | Preset input Off 6V or less
El------- R ---------------'-E On 204__288V
oL U tem i veos | 2 |
: | 1 Preset input Off 6V or less
DA | g7 | Ch3 Ch3 On | 20.4-2838V
. . % . Presetinput | Presetinput [ e 6V or less
T COMO COM(inputcommon) -

For XEC-DR10E, there is no physical circuit for X0.0.6 ~ 1X0.0.7. Turn on this contact point by program.
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(b) ‘'SU’ type
Terminal Signal % Oon/of
110 Internal circuit g | Quaranteed
No. 1-phase 2-phase ©) voltage

X000 Cho Cho On 20.4~28.8V

< i % 2.7 kQ Pulseinput | A-phaseinput | Off 6V or less
. X001 Ch1l Cho On 20.4~28.8V

< * kl 2 2.7 k2 Puseinput | B-phaseinput | Off | 6V orless
X002 Ch2 Ch2 On 20.4~28.8V

- i k % 2.7 kQ Pulseinput | A-phaseinput | Off 6V or less
L | 5003 Ch3 ch2 on | 204-288v

- * kl é 27 kQ ' Pulseinput | B-phaseinput | Off | 6V orless
X004 Ch4 Ch4 On 20.4~28.8V

- i k % 27 kQ Pulseinput | A-phaseinput | Off 6V or less
|| 005 Ch5 Ch4 on | 204-288V

- * k % o) Pulse input B-phaseinput | Off 6V or less
' X006 Ché Ché On 20.4~28.8V

- i k ; 27 kO Pulse input A-phaseinput | Off 6V or less
L 1 3 o Ch7 Ché On | 204~288V

= * *I % 2.7 kO - Pulseinput | B-phaseinput | Off | 6V orless
Input X008 Cho Cho0 On 20.4~28.8V

- S L 7 56 kO Preset input Preset input Off 6V or less
T % 008 oh1 _ on | 204-288v

- g%— Y Preset input off 6V or less
| X000 Ch2 Ch2 On 20.4~28.8V

Preset input Presetinput Off 6V or less
< *Al: % 5.6 k2 0011 Ch3 ] on | 204-288V

. Preset input off 6V or less
SEEE BB e e o eeas

- Presetinput | Presetinpit | Off | 6Vorless
‘o !lki‘li % i e chs on | 204-288V

- Preset input ) Off | 6Vorless
icyax 2 s6k | 001 Ché Ché On | 204-288v

- Presetinput | Presetinpit | Off | 6Vorless
= !|E ZF % 5.6 k2 P oo Ch7 ] on | 20.4~28.8V

. Preset input off 6V or less

: % S0k |1 COMO COM(input common)

For XBC-DR/DN20SU, there is no physical circuit for 1X0.0.12 ~ 1X0.0.15. Turn on this contact point by
program.
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8.1.3 “E” type Functions

(1) Counter mode
(a) High Speed counter module 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;
1) For 1-phase input: (1) Increasing/decreasing count operation by program setting
(2) Increasing/decreasing count operation by B-phase input signal
2) For 2-phase input: setting by difference in phase between A-phase and B-phase
3) 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;
1) Count Latch
2) Periodic Pulse Count
(e) Pulse input mode
1) 1-phase count mode
a) Increasing/decreasing count operation by program setting
e 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.

3 3 R 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 -
e Operation example
A Y A Y A A A
A-phaseinputpulse -~
Increasing/Decreasing - On
count setting signal - off
A
Count value 10 7i 12 13 12 7i I 7i
<—|— Increasing ———1¢—— Decreasing —>|<— Increasing

b) Increasing/decreasing count operation by B-phase input signal
e 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 A-phase input pulse
rising falling
B-phase input pulse Off Increasing count -
B-phase input pulse On Decreasing count -
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e Operation example

nerwapte {7 {7 ) £ 7] £ 0]
B-phase input pulse _ of on |_
contvae™ 7 | g | 9 0] 9| @ a2

{17 Increasing 441— Decreasing —p{¢—— Increasing

2) 2-phase count mode
a) 2-phase 2-multiplication operation mode
A-phase input pulse and B-phase input pulse count at rising. If A-phase input is antecedent to B-phase input,
increasing operation starts, and if B-phase input is antecedent to A-phase input, decreasing operation starts.

= Operation example

A-phase input pulse e

B-phase input pul
phase input pulse Py

2

Count value 2 1314 5i6 7i8 qiigi7 6i5 413

4— |Increasing Decreasing 4>|

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

/'y /'y Y n_l
A-phase input pulse+_l__l__l_ |

B-phase input pulse

r
L
7 8 9 10

Count value

< Decreasing ——p

A 4
A

Increasing
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(2) Counter type
2 types of counts (Linear counter, Ring counter) can be selected for the applicable use based on functions.

High Speed Counter Module
Parameter CHO | CH 1 | CH2 | CH 3 |
[ Courter made Linear w Lirzar Lirear Liruzar
[] Pulze input mode 1-Phz 1-n =1 1-Phe 1-n =1 1-Phz 1-Inx1
Intemal preset Ring i} 0 0
Euternal preset 0 i} 0 0
Ring counter value 0 i} 0 0
[] Comp output mode [Magnitude]< [Maagnitude]< [Maagnitude]< [Magnitude]<
Comp output min. 0 i} 0 0
Comp autput max. 0 i} 0 0
[ Comp output paint Mouze Mo uze Mo usze Mouze
Ik tirne [rns] 1 1 1 1
Pulze/Rew walue 1 1 1 1
QK ] [ Cancel

= Counter mode is saved in the following special K area.

Area per each channel (word) )
Mode Ch0 Ch.l Ch2 Ch3 Reference
Counter 96KW300 96KW330 96KW360 oekwagg | 9 finear
mode 1:ring

*1) If counter mode is set as value other than O, 1, error code ‘20" will occur.

(@) Linear counter
1) Linear Count range: -2,147,483,648 ~ 2,147,483,647
2) 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.
3) If Carry occurs, count stops and increasing is not available but decreasing is available.
4) If Borrow occurs, count stops and decreasing is not available but increasing is available.

+2,147,483,647

Decreasing Increasing

-2,147,483,648 Count start point

Borrow
_I Carry
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(b) Ring count
m Ring Count range: user-defined minimum value ~ user-defined maximum value
m Count display: If Ring Counted, user-defined minimum value of Ring Count is counted and displayed, but

the value
is not displayed.
Special Module Parameter
High Speed Counter Module
Parameter CHO CH1 CH 2 CH3 |
] Counter mode Ring Linear Linear Linear
[7 Pulse input mode 1-Phs 1-In =1 1-Phs 1-In =1 1-Phs 1-n =1 1-Phs 1-n x1
Intemal preset 0 0 I} I}
Euternal preset 0 0 I} I}
Ring counter value 1000 0 0 0
[ Comp output mode [Magnitude]< [Magnitude]< [Magritude]< [t agritude]<
Comp autput min. 0 0 0 0
Comp output max. 0 0 I I
[] Comp output paint Mo uze Mo uze Mo uze Mo uze
Uit time [mz] 1 1 1 1
Pulse/Rev value 1 1 1 1
1~60000 oK | [ Cancel
* Ring counter max and min value is saved at the following special K area.
Area per each channel (Double word
type P ( ) Reference
Ch.0 Ch.1 Ch.2 Ch.3
Ring counter
valuge %KD155 %KD170 %KD185 %KD200

1) During increasing count
m Even if count value exceeds user-defined maximum value during increasing count, Carry only occurs

and count does not stop differently to Linear Count.

Carry occurred

f) 0O O

Ring Count
maximum value

Preset value
Present position O:Notincluded
@:Included
Ring Count
minimum value
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2) During decreasing count
m Even if count value exceeds user-defined minimum value during decreasing count, Borrow only occurs
and count does not stop differently to Linear Count.

Ring Count ® Q R
maximum value
Present position
Preset value
O:Notincluded
@ :Included
Ring Count
Minimum value (0)
Borrow occurred

3) Operation when setting Ring Count based on present count value (during increasing count)
m When setting the ring count, the current count value is below the minimum value of the ring counter.
- Opens an error (Code No. 27), operates as a linear counter, and operates as a ring count when the
current count value falls within the range of the ring count (error codes are not cleared).
m When setting the ring count, the current count value is above the maximum value of the ring counter.
- Displays an error (Code No. 27), operates as a linear counter, and stops counting when the current
count value reaches the maximum count value (error code is not cleared).
m When setting the ring count, the current count value is within the user setting range
- It starts to increase from the current count value, increases to the maximum value set by the user, then
becomes the minimum value set by the user and continues to count after carrying a carry.
- As shown in the figure below, the maximum value is not displayed and the count continues after
displaying the minimum value.

A A
Carry occurred
2,147,483,647
Ring count Carry occurred 1 Carry occurred
maximum
: : Error code 27 :
occurs at startup
) Current
Ring count position
Minimum(0)
value . .
Error code 27 occurs O Not indluded
at startup @®: Included
-2,147,483,648
> When the ring X When itis over > When the ring
counter is below the the maximum value counter is within the
minimum value of the ring counter setting range
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4) Operation when setting Ring Count based on present count value (during decreasing count)
m When setting the ring count, the current count value is below the minimum value of the ring counter.
- When an error (Code No. 27) is displayed, it operates as a linear counter, and if the current count value
falls within the range of the ring count, it operates as a ring count. (The error code is not cleared)
m When setting the ring count, the current count value is above the maximum value of the link counter.
- An error (Code No. 27) is displayed, and it operates as a linear counter, but stops counting when the
current count value reaches the count minimum value. (The error code is not cleared)
m When setting the ring count, the current count value is within the user setting range
- It starts to decrease from the current count value, decreases to the minimum value set by the user, and
becomes the maximum value set by the user, and then continues counting after Borrow occurs.

A T A
2,147,483,647
Error code 27 O: Not included
maximum
Current
position
Ring count
Minimum(0)
Error code 27 Borrow occurred Borrow occurred
occurs at startup
-2,147,483,648 ~ >
Borrowoccurred . \vhenitisoverthe X If you are within a custom
> When the ring maximum value of the ~ range
counter is belowthe ~ fing counter
minimum value

(1) When using a ring count, be sure to place the count value within the range using a preset or the like.
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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

m Compared output mode setting

Special Module Parameter

High Speed Counter Module

Farameter CHO CH1 CHZ2 CH3 |
[] Counter mode Ring Linear Linzar Linear
[] Pulse input mode 1-FPhs 1dn =1 1Fhs 1dn =1 1Fhs 1-In =1 1-Phs 1-In «1
Internal prezet i] i] 0 0
External preset 0 0 1] 1]
Ring counter value 1000 0 1] 1]
[ Comp output mode [Magnitude]< w [ agnitude]< [ agnitude]< (1 agritude]<
Comp output min, i] 0 0
[Magnitude)<=
Comp output ma:-t.- (Magnitude)= 0 1] 1]
[ Comp output point [Magritude]s= Mo uze Mo use Mo uze
Linit time [ms] (Magritudel 1 1 1
[Range)lnciude
Pulse/Rey value [Range]E sclude 1 1 1
QK ] [ Cancel
m Upper setting value is saved in special K area.
Compared output condition Memory address (word) Value?
Present Value < Compared Value Setto “0”
Present Value < Compared Value Setto“1”
Present Value = Compared Value Channel 0 : %KW302 Setto “2”
Channel 1 : %KW332
Present Value = Compared Value Channel 2 : %KW362 Setto“3”
- 0,
Present Value > Compared Value Channel 3 : %KW392 Setto“4”
Compared value 1 < Count value < Compared value 2 Setto“5”
Count value < Compared value 1, Set 06"
Count value 2 Compared value 2

*2) If compared output value not set to 0~6 using counter, error code ‘23’ will be occurred.

m In order to make actual comparison enabled after compared output condition set, the compared enable signal

must
be On.
L Area per channel :
Classification cho ch1 Ch 2 ch 3 Operation
Count enable signal WKXA160 | %KX4320 [ 9%KX4480 [ %KX4640 | O: N/A, 1: enable
Compared enable signal WKXA164 | WKX4324 | MKX4484 | %KX4464 | O: forbidden, 1: enable

et | 812
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= In order to make external output, the compared equivalent output signal (%QX0.0.0~%QX0.0.15) must be set.
If Compared output contact is Off, Compared coincidence output signal (internal device) is only output.

Classification Area per channel Operation
Ch.0 Ch. 1 Ch.2 Ch.3 >
0: Compared
output not
Compared p
. equivalent
equivalentoutpu{  %KX4718 %KX4338 %K X4498 %KX4658
. 1: Compared
signal
output
equivalent

« Comp output point ((%6QX0.0.0~%QX0.0.15) setting

Special Module Parameter

High Speed Counter Module

Parameter CHO CH1 CH2 CH2 |
[] Counter mode Lirear Lirear Linear Linear
[ Pulze input mode T1-Phz 1-In 1 T1-Phz T4n @1 T1-Phz T4n 1 1-Phz 14n «1
Internal preset 0 i i I
Estermal preset 0 i} i} 0
Ring counter value 2 2 2 2
[] Comp output mode [Magnitude)< [Magnitude]< [Magritude]< [Magritude]<
Cornp output mir, 0 i i I
Comp output mas. 0 i} i} 0
[] Comp output paint Mo Use w Mo Use Mo lse Mo Use
rit time [mz] 1 1 1
Pulze/Rev value E:? 1 1 1
Pd2
P43 ] l [ Canhcel
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(e) Detailed description for compared output

1) Mode 0 (Present value < Compared value)

m If counted present value is less than min set value, output is sent out, and if present value increases to be
equal to or greater than compared value, output is not sent out.

Count value

123456 >

(123457 > 123458 X 123459 X< 123460 > 123461 X 123462

Compared output

123460

Min. set value
Compared Output

Enable
Compared Output

)

/

output signal
External output

A\

(in case of designated
output)

I\

2) Model (Count value < Compared value)

m If present count value is less than or equal to min set value, output is sent out, and if count value
increases to be greater than compared value, output is not sent out.

Count value 123456

> 123457 >

< 123458 < 123459 < 123460 XK 123461 »123462

Compared Output

Min. set value

123460

N\

Compared Output

AN

Enable
Compared Output

output signal
External’output

(in case of designated

.
|

)
S

output)
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3) Mode 2 (Count value = Compared value)

m If present count value is equal to min set value, output is sent out. In order to turn the output Off,
Compared output Enable and Compared output signal is to be On.

Count value

Compared Output

123456 X 123457 >

< 123458 X 123459 >

< 123460

123461 123462

Min. set value

Compared Output
Enable

Compared Output

output signal
External output

(in case of
designated output)

\ 123457
AN

— )
7

4) Mode 3 (Count value = Compared value)
m If present count value is greater than or equal to min set value, output is sent out, and if count value

decreases to be less than compared value, output is not sent out.

Count value

Compared Output
Min. set value
Compared Output
Enable

Compared Output

output signal
External output

(in case of
designated output)

123456 > 123457 > 123458 X 123459 X 123460 > 123461 X 123462

N\_123460

)

o

PARN
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5) Mode 4 (Count value > Compared value)

m If present count value is greater than min set value, output is sent out, and if count value decreases to be
less than or equal to compared value, output is not sent out.

Count value 123456 X 123457 > 123458 X 123459 X 123460 X 123461 X 123462

Compared Output 123459
Min. set value AN
Compared Output \
Enable | )
Compared Output

signal

ngternal output | -
(in case of

designated output) <

6) Mode 5 (Compared output Min. set value < Count value < Compared output Max. set value)
m If present count value is greater than or equal to compared output Min. value and less than or equal to

compared output Max. set value, output is sent out, and if count value increases/decreases to exceed
compared value's range, output is not sent out.

Count value

Compared Output 123456 > 123457 >< 123458 > 123459 X 123460 X 123461 X 123462
Min. set value

Compared Output 123458
Max. set value

Compared Output 123460

Enable
Compared Output

signal |
External Output
(in case of

4
designated output) | (

N

| 816
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7) Mode 6 (Count value < Compared output Min. value, Count value = Compared output Max. value)
m If present count value is less than or equal to compared output Min. value and greater than or equal to

compared output Max. value, output is sent out, and if count value increases/decreases to exceed compared
value’s range, output is not sent out.

Count value

123456 >< 123457 »< 123458 »< 123459 »< 123460 < 123461 M 123462
Compared Output

Min. set value

123457
Compared Output

Max. set value

123461

Compared Output

Enable J \
Compared Output / /

output signal J <
|

7

External output

(in case of J
designated output)

o N
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(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 Carry/Borrow reset signal On.

S Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Carry signal WKX4176 %KX4336 %KX449%6 UKX4656

(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 Carry/Borrow reset signal On..

o Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Borrow signal %KX4177 %KX4337 %KX4497 %KX4657
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(6) Revolution/Unit time
While auxiliary mode enable signal is On, it counts the number of input pulses for a specified time.
(a) Setting
1) Input unit time and pulse number per 1 revolution

Special Module Parameter

High Speed Counter Module
Parameter CHO CH1 CH2 CH3 |
[ Counter mode Linear Linear Linear Linear
[ Pulze input mode 1-Phs 1 xl 1-Phz 1-In ®1 1-Phs 1-In #1 1-Phs 1-In &1
Intermal preset 0 0 i] 1]
External preset 0 0 i] a
Ring counter value i] i] i} I}
[ Comp output mode [M agritude]< [Magritude)s (M agnitude)< [Magritude)<
Comp output rit, i i i} i}
Comp output mas. 0 0 i] 1]
[] Comp output point Mo uze Mo uze Mo use Mo use
Lt time [mz] 1000 1 1 1
Pulze/Few valus 1 1 1 1
1~60000 [ ok ][ cancel

Setting value is saved at the following special K are and user can designate it directly.

S Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
Unit time (1~60000ms)3) %KW322 %KW352 %KW382 %KW412

*3) If revolution per unit time is enabled and unit time value is other than 1~60000ms, error code ‘34’ occurs.

2) Input pulse number per 1 revolution

Classification Device area per channel
Channel 0 Channel 1 Channel 2 Channel 3
Pulse number /revolution
. %KW4165 %KW4325 %KW4485 %KW4645
(1~60000)

*) If revolution per unit time is enabled and pulse number/revolution is other than 1~60000, error code ‘35’ occurs.

3) If Count function of revolution per unit time is used, enable signal set by On.

L Device area per channel
Classification
Channel 0 Channel 1 Channel 2 Channel 3
R lution/unit ti
evolioniuntt ime 9%KD132 9%KD137 9%KD142 9%KD147
command

() Count function of Revolution per Unit time is used to count the number of pulses for a specified time
while Enable signal is On.

(b) With the displayed number of pulses updated for a specified time and the number of pulses per
revolution input, Revolution/Unit time can be counted.

(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), the operation is executed
in program.

(d) The example that number of pulse per 1 revolution setto ‘1’ and time is set to 1000 ms is as shown
below. (Ch0)
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Command

1000

500

Count value

Revolution per
time (K264)

700

T

400
300 350
300 100 300 200
< ab > < <D E—
1000ms 1000ms 1000ms 1000ms

(f) In order to indicate revolution per minute (RPM), the program is as shown below. During DMUL operation,
RPM value is saved 64 bit in %DW100~%DW103. If operated RPM value is used, it can use to Word or

Dword type according to system (case of RPM value is small number).

Lig

D100 (RPM value) =

L2

_H3CO_CurR

OINT_TO_#+
*

EW  ENO
(N 0T |

264 (number of revaluion per Seco

¢ GO (50

1)

_H3CO_CurR
pu_LINT

H

SC0_CurR

pu_LINT

B0

1 1M1

MUL
EM  ENO |
auT L

112

RPH
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(9) The example that number of pulse per 1 revolution set to ‘10’ and time is set to 60,000 ms is as shown below.

Command
1000
700
g 500 /‘\'500
<
> 400 e
S 0 300 350
(@] »
(@]
Revolution per P 30 P 10 P 30 R 20
. < b b P ¢———>
time
60000ms 60000ms 60000ms 60000ms

(7) Count latch
(a) When Count latch signal is On, present count value is latched.

(b) Setting
If present counter value is to latch, Count Latch function is set ‘Use’.
Classification Device area per channel
Channel 0 Channel 1 Channel 2 Channel 3
Count latch command 9%KX4166 %KX4326 %K X4486 %K X4646

(c) Count latch function is operated when Count latch signal is On. Namely, counter value is not cleared when power

supply
Is turned on and mode change, it is counted from previous value.
(d) 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.
Special Module Parameter
High Speed Counter Module
Parameter CHO | CH 1 CH2 CH 3 |
[] Counter mode Lingzar ﬂ Linear Linear Linear
[] Pulze input mode 1-Phz 1-ln w1 1-Phz 1-n w1 1-Phz 1-n =1 1-Phsz 1-n =1
Internal preset 1] 0 0 1]
Extemal preset 0 i] i] 0
Ring counter value 1] 0 0 1]
[] Comp output mode [t agnitude]< [t agritude]< [t agritude]< [Magnitude]<
Cormp output min. 1] 0 0 1]
Comp output mas, 0 i] i] 0
[] Comp output paoint Mo use Mo uze Mo uze Mo uze
Lt time [mg] 1 1 1 1
Pulze/Rew value 1 1 1 1
Ok ] [ Cancel

« Preset setting value is saved at the following special K area.

Tvoe Area per each channel (Double word) Ref

» Ch.0 Ch.l Ch.2 Ch.3 '
Internal preset %KD152 %KD167 %KD182 %KD197 -
External preset %KD153 %KD168 %KD183 %KD198 -

» 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.

Area per each channel (Bit)
1552 cho chi ch2 Cch3 L
Internal preset 0bKX4161 9%KX4321 9%KX4481 0bKX4641 -
command
Extemnal preset %KX4162 %KX4322 %KX4482 %KXA642 -
allowance
Extemal preset %IX0.0.8 %IX0.0.9 %I1X0.0.10 %1X0.0.11 ;
command
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8.1.4 ‘SU type Functions

(1) Counter mode
(8) High Speed counter module 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;
1) For 1-phase input: a) Increasing/decreasing count operation by program setting
b) Increasing/decreasing count operation by B-phase input signal
2) For 2-phase input: setting by difference in phase between A-phase and B-phase
3) 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;
1) Count Latch
2) Count function about the number of revolution per unit time

(e) Pulse input mode
1) 1 phase count mode
a) Increasing/decreasing count operation by program setting
e 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.

: : 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 -
e Operation example
A 3 3 3 A A A
A-phaseinputpulse -,
Increasing/Decreasing ~/ on
count setting signal . Off
wy
Count value 10 1i 12 13 12 7i A 7i
<—|— Increasing ———»{¢—— Decreasing —>|<— Increasing

b) Increasing/decreasing count operation by B-phase input signal
e 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 A-phase input pulse
rising falling
B-phase input pulse Off Increasing count -
B-phase input pulse On Decreasing count -
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e Operation example

et LU
B-phase input pulse . of | On |_
2z —

Countvalue 7 A 9 10 9 8 / 8

Fi Increasing —»li— Decreasing —1¢—— Increasing

2) 2-phase count mode

a) 2-phase 4-multiplication operation mode
A-phase input pulse and B-phase input pulse count at rising/falling respectively. If A-phase input is antecedent to
B-phase input, increasing operation starts, and if B-phase input is antecedent to A-phase input, decreasing
operation starts.

= Operation example

/ ) / ) [ / /
A-phase input pulse (7 y Y ¥ \ i i \
JJ / A A
Bphaseinputpuise - Y Y Y Y y
2
Count value 2 |3} 4i5}6} 78} ohojhiona4 15 {ahdidiholo}sl7i6]5{4}3] 2
<4—— |Increasing <+ Decreasing —p

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 pulse+

]

]

L]

B-phase input pulse (r
p putp w)

8

Count value

10

Increasing

Decreasing ——p
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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 Module Parameter

High Speed Counter Module
Parameter CH4 CHE CHE CH7 |
[ Counter made Linear w Lirear Limear Linear
[1 Pulze input made i 1Phs 1Hn w1 1-Phiz 1-In sl 1-Phs 14n %1
Internal preset Ring 0 i 1]
Esternal preset i} 0 i] i}
Ring Counter Min. Y alue i} 0 i] i}
Fing Counter Max. Walue i} 0 i] i}
[ Comp0 output mode [Magnitude)< [Magnitude]< [Magnitude]< [Magnitude]<
[ Compl output mode [Magnitude)< [Magnitude]< [Magnitude]< [Magnitude]<
Comparator Cutput] Min W alue i} 0 i] i}
Comparator Dutputd MaxValue i} 0 i] i}
Comparator Output] MinValue i} 0 i] i}
Comparator Output] Max.Value i} 0 i i}
[] Compl output point Mo use Mo use Mo use Mo use
[] Compl output point Mo use Mo use Mo use Mo use
Unit time [ms] 1 1 1 1
Pulse/Rey value 1 1 1 1
< >
[ 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 '
0 :
Counter linear
mode %KW300 | %KW330 | %KW360 | %KW390 | %KW?2220 | %KW?2250 | %KW2280 | %KW2310 1 -
ring

(a) Linear counter

m Linear Count range: -2,147,483,648 ~ 2,147,483,647
m If count value reaches the maximum value while increased, Carry will occur, and if count value reaches the

minimum value while decreasing, Borrow will occur.

m If Carry occurs, count stops and increasing is not available but decreasing is available.
m [f Borrow occurs, count stops and decreasing is not available but increasing is available.

Decreasing

+2,147 483,647

Increasing

-2,147,483,648

l

Count sf

point

=

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.

Special Module Parameter

High Speed Counter Module
Parameter CH 4 CHE CHE CH7Y |
[] Counter mode Ring Linear Lirear Linear
[ Pulze input mode 1-Phz 1-In =1 1-Phz 1-n x1 1-Phz 1-In 1 1-Phz 1-In =1
Internal prezet 1] 0 1] 0
Euxternal preset 0 i] 0 i]
Ring Counter Min, Yalue 0 i] 0 i]
Ring Counter M ax, Walue 3000 1] 0 1]
[] Compl output mode [Magnitude]< [Magnitude)< [Magnitude)< [Magnitude]<
[ Compl output made [M agnitude]« [Magnitude]« [M agnitude]< [Magnitude)«
Comparator Jutputd MinWalue 0 i] 0 i]
Comparator Jutputd b aw Y alue 0 i] 0 i]
Comparatar Output] kinValue 1] 0 1] 0
Comparatar Output] bMax Value 1] 0 1] 0
[T Compl output point Mo uze Mo use Mo uze Mo uze
[ Compl output point Mo uze Mouse Mo uze Mo uze
LInit tirme [mz] 1 1 1 1
Pulze/Rey value 1 1 1 1
< >
-2147483648~ 2147483647 [ OK i [ Cancel

* Ring counter max. and min value is saved at the following special K area.

type Area per each channel (Double word) Ref
ChO | Chl | Ch2 | Ch3 Ch.4 Ch.5 Ch.6 Ch.7
Ring counter min. | %KD | %KD | %KD | %KD %KD %KD %KD %KD
value 154 169 184 199 1114 1129 1144 1159 )
Ring counter %KD | %KD | %KD | %KD %KD %KD %KD %KD
max. value 155 | 170 | 185 | 200 1ms5 | 1130 | 1145 1160 )

= 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
m Even if count value exceeds user-defined maximum value during increasing count, Carry only occurs and
count does not stop differently to Linear Count.

Carry occurred

f) O O

Ring Count
maximum value

Preset value
O:Notincluded

@ :Included

=)

Present positio

Ring Count
minimum value

ELecrric | 8-26
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2) During decreasing count
m Even if count value exceeds user-defined minimum value during decreasing count, Borrow only occurs
and count does not stop differently to Linear Count.

Ring Count ® Q R
maximum value
Present position
Preset value
O:Notincluded
@ :Included
Ring Count
Minimum value (0)
Borrow occurred

3) Operation when setting Ring Count based on present count value (during increasing count)
m When setting the ring count, the current count value is below the minimum value of the ring counter.
- Opens an error (Code No. 27), operates as a linear counter, and operates as a ring count when the
current count value falls within the range of the ring count (error codes are not cleared).
m When setting the ring count, the current count value is above the maximum value of the ring counter.
- Displays an error (Code No. 27), operates as a linear counter, and stops counting when the current
count value reaches the maximum count value (error code is not cleared).
m When setting the ring count, the current count value is within the user setting range
- It starts to increase from the current count value, increases to the maximum value set by the user, then
becomes the minimum value set by the user and continues to count after carrying a carry.
- As shown in the figure below, the maximum value is not displayed and the count continues after
displaying the minimum value.

8-27

A A A
2,147,483,647 Carry occurred
Ring count
maximum Carry occurred Carry occurred
Error code 27 :
occurs at startup
) Current
Ring count position
Minimum(0)
value . .
Error code 27 occurs O: Not induded
at startup @: Included
-2,147,483,648
> When the ring X When itis over the > When the ring counter is
counter is below the maximum value ofthe  within the setting range
minimum value ring counter
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4) Operation when setting Ring Count based on present count value (during decreasing count)
m When setting the ring count, the current count value is below the minimum value of the ring counter.
- When an error (Code No. 27) is displayed, it operates as a linear counter, and if the current count value
falls within the range of the ring count, it operates as a ring count. (The error code is not cleared)
m When setting the ring count, the current count value is above the maximum value of the link counter.
- An error (Code No. 27) is displayed, and it operates as a linear counter, but stops counting when the
current count value reaches the count minimum value. (The error code is not cleared)
m When setting the ring count, the current count value is within the user setting range
- It starts to decrease from the current count value, decreases to the minimum value set by the user, and
becomes the maximum value set by the user, and then continues counting after Borrow occurs.

A T A
2,147,483,647
Error code 27 O: Not included
maximum
Current
position
Ring count
Minimum(0)
Error code 27 Borrow occurred Borrow occurred
occurs at startup
-2,147,483,648 ~ >
Borrowoccurred . \vhenitisoverthe X If you are within a custom
> When the ring maximum value of the ~ range
counter is belowthe ~ fing counter
minimum value

(1) When using a ring count, be sure to place the count value within the range using a preset or the like.
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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
m Comp. output mode setting

Special Module Parameter

High Speed Counter Module

Farameter CH 4 CHE CHE CHY |
[] Counter mode Ring Linear Linzar Linear
[ Pulse input mode 1-Phz 1-n =1 1-Phz 1-n =1 1-Phz 1-ln =1 1-Phz 1-ln ®1
Internal prezet i] i] 0 0
External preset 0 0 1] 1]
Ring Counter Min. alue 0 0 1] 1]
Ring Counter Max, Walue 3000 i] 0 0
[ Comp0 output mode [Magritude]< - [Magnitude): [Magnitude): (M agnitude)<
[] Compl output mode Magni [Magritude]< (M agnitude)< (M agritude)<

- [Magnitude]<=
Comparator Dutputd Min Y alue Magnitude)- 0 1] 1]
Comparator Dutputd Max Value | (Magnitude]:= i] 0 0
Comparator Dutput] MinValue | Magnitude]> 0 1] 1]
[Range)lnciude

Camparator Dutput] MaxYalue | (R ange]Esclude ] a a

[ Comp0 output paint Mo uze Mo uze Mo uze Mo uze

[] Compl output paint Mo uze Mo uze Mo use Mo uze
it tirne [rnz] 1 1 1 1
Pulze/Fey value 1 1 1 1

< >
[ QK ] [ Cancel

m Upper setting value is saved in special K area.

» Memory address (word)
Compared output condition Value™
Comp output 0 Comp output 1
Present Value < Compared Value Setto “0”
Ch0: %KW302 Ch 0: %KW303
Present Value < Compared Value Ch 1: %KW332 Ch 1: %KW333 Setto“1”
Present Value = Compared Value Ch 2: %KW362 Ch 2: %KW363 Setto “2”
Present Value = Compared Value Ch 3: %KW392 Ch 3: %KW393 Setto“3"
b vl c dval Ch 4: %KW2222 Ch 4: %0KW2223 Setto
> wpn
resent value > -ompared value Ch5:%KW2252 | Ch5:%KW2253 etho
Compared value 1 < Count value < Compared value 2 Ch 6: %KW?2282 Ch 6: %KW2283 Setto “5”
Count value < Compared value 1, Ch 7: %KW2312 Ch 7: %KW2313 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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m In order to output the compared output signal, compared output enable flag set to ‘1’ after compared output

condition set.
Area per channel
Classification Operation
Cho | Ch.1 | ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch7 >
Count enable %KX %KX %KX %KX %KX %KX %KX %KX O:disable, 1:
signal 4160 4320 4480 4640 34880 35040 35200 35360 enable
Compared O %KX %KX %KX %KX %KX %KX %KX %KX | O: disable, 1:
enable signal 4164 4324 4484 4644 34884 35044 35204 35364 | enable
Compared 1 %KX %KX %KX %KX %KX %KX %KX %KX | O: disable, 1:
enable signal 4167 4327 4487 4687 34887 | 35047 | 35207 | 36367 | 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.
Area per channel
Classification Operation
Cho | ch.1 | ch2 | Ch4 | chs Ch.6 Ch7 .
0: Compared
Compared output Off i
coincidence output %KX4178 | %KX4338 | %KX4498 | %KX4658 | %KX34898 | %KX35058 | %KX35218 P
. 1 Compared
signal 0
output On
0: Compared
Compared output Off P
coincidence output %KX4179 | %KX4339 | %KX4499 | %KX4659 | %KX34899 | %KX35059 | %KX35219 1 P Compared
signal 1 ) P
output On
« Comp. output point (%QX0.0.0~%QX0.0.15) setting
Special Module Parameter E]EJ
High Speed Counter todule
Parameter CH @ | CH 1 | CH2 | CH 3 |
[] Counter mode Linear Linear Lirear Linear
[] Pulze input mode 1-Phz 1-In =1 1-Phz 1-In =1 1-Phz 1-In =1 1-Phz 14n «1
Intermal preset i] 0 i] 1]
Esternal prezet i] u] i] 1]
Ring Counter Min. Walue o u] o a
Ring Counter Max, Walue il u] il o
] Comp0 output mode [Magnitude]< [ agritude)< [M agnitude)< [k agritude]<
[] Compl output mads [Magnitude]< [M agritude]< [M agnitude)< [M agritude]<
Camparator Dutputd Min W alue i] u] i] 1]
Comparator DutputD Max v alue nl u] nl o
Comparator Dutput] Min ' alue i] 0 i] 1]
Carmparator Output] Mas Y alue i] u] i] 1]
[] Compl output paint Mo llze Mallze Mo Usze Mo llze
[] Compl output paint Mo Use b Mo Uze Mo Use Mo Use
Unit time [mz] Y 1 1 1
Pulze/Rev value E:'ID 1 1 1
P42
L P43 L2
Pdd
P45 [ Ok ] [ Cancel
=X
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(e) Detail of comparator output

It describes detail of comparator output (based on comparator output O)
1) Mode 0 (Present value < Compared value)

m 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 O, output is

not sent out.

Count value

123456 > 123457 3 123458 > 123450 X< 123460 > 123461 123462~

Compared output O

min. set value

A\ 123460

Compared output O
Enable
Compared output 0

A\

Output Signal
External output

(in case of designated

/

output)

2) Model (Count value < Compared value)

m If present count value is less than or equal to the minimum set value of compared output O, output is sent
out, and if count value increases to be greater than the minimum set value of compared output 0, output

is not sent out.

123456

Count value

123457 > 123458 < 123459 < 123460 < 123461 123462

Compared output O
Min. set value

123460

AN

Compared Output O

Enable
Compared Output O

output signal
External output

\> ]

(in case of designated
output)

s
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3) Mode 2 (Count value = Compared value)
m If present count value is equal to the minimum set value of compared output O, output is sent out. In order
to turn the output Off, Compared output Enable signal 0 or Compared Coincidence Output Enable signal

0 is to be Off.

Count value 123456 X 123457 >

< 123458 X< 123459 X 1234600< 123461 Y 123462

Compared output &

Min. set value

\ 123457
AN

Compared Output O
Enable

)

Compared Output O |

output signal
External output

(in case of designated output)

S

4) Mode 3 (Count value = Compared value)

m If present count value is greater than or equal to the minimum set value of compared output 0, 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.

Countvalue 123456 " 123457 > 123458 > 123459 X 123460 % 123461 Y 123462

Compared output O
Min. set value

123460

Compared Output 0
Enable
Compared Output O

N

Output signal
External output

(in case of designated output)

/

| d
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5) Mode 4 (Count value > Compared Output value)
m If present count value is greater than the minimum set value of compared output O, output is sent out, and
if count value decreases to be less than or equal to the minimum set value of compared output 0, output

iS not sent out.

Countvaie 123456 > 123457 > 123458 3 123459 X 123460 X 123461 X 123462

Compared Output 0
Min. set value 123459 N\

N\
Compared Output 0 |

Output Enable

Compared Output 0 [ /

Output signal
Entgrnal gutput

(in case of designated output)

PARN

6) Mode 5
(Section comparison: Min. set value of Compared Output 0 < Count value < Max. set value of Compared Output 0)
m If present count value is greater than or equal to the minimum set value of compared output 0 and less
than or equal to the maximum set value of compared output 0, output is sent out, and if count value
increases/decreases to exceed compared value’s range, output is not sent out.

Count value 123456 > 123457 > 123458 > 123459 >< 123460 < 123461 < 123462
Compared Output 0

Min. set value 123458

Compared Output 0
pareciotp 123460
Max. set value

Compared Output O
output Enable | /
Compared Output O

output signal | (

External output N
(in case of designated output) | |

K
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7) Mode 6
(Count value < Min. set value of Compared Output 0 or Count value = Max. set value of Compared Output 0)

m If present count value is less than or equal to the minimum set value of compared O 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 value 123456 > 123457 >< 123458 > 123459 X< 123460 < 123461 > 123462

Compared Output O
Min. set value 123457

Compared Output 0 123461
Max. set value

Compared Output 0

\
output Enable J / | /

Compared Output O
output signal J ( <
Extemnal output aJ \I

(in case of designated output)

| 834
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(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) Countdoes not stop even if Carry occurs during Ring Count.

(c) Carry reset
1) The Carry generated can be cancelled by Carry/Borrow reset signal On.

. Device area per channel
Classification
Ch.0 Ch.l Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7
Carry signal %KX4176 | %KX4336 | %KX4496 | %KX4656 | %KX34896 | %KX35056 | %KX35126 %KX35376
(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 Carry/Borrow reset signal On.

. Device area per channel
Classification
Ch.0 Ch.l Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7
Borrow signal | %KX4177 | %KX4337 | %KX4497 | %KX4657 | %KX34897 | %KX35057 | %KX35127 | %KX35376
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(6) Revolution/Unit time
While the Flag about the number of revolution per unit time is On, it counts the number of input pulses for a specified

time.

(a) Setting
1) Set the unit time and the number of pulse per 1 revolution.

Special Module Parameter

High Speed Counter Module
Parameter CH4 CHS CHE CHY |
[] Counter mode Ring Linear Linear Linear
[ Pulse input mode 1-Phz 1-In 1 1FPhz 1-In «1 1Phz 1-n«1 1FPhz 1-n«1
Internal prezet i] i] 0 0
External preset i] i] 0 0
Ring Counter Min, Yalue i] i} 0 0
Ring Counter Max. Yalue 3000 i} 0 0
[ Comp0 output mode [Magnitude]< (M agnitude)< [Magnitude)< [Magnitude)<
[] Compl output mode [Magnitude]< (M agnitude)< [Magnitude)< [Magnitude)<
Comparator Outputd Minalue i] 0 0
Comparator OutputD kax v alue i] 0 0
Comparator Output] Minalue i] 0 0
Comparator Output] kax v alue i] 0 0
[] Comp0 output point Mo uge Mo uze Mo uze Mo uge
[] Comp1 output point Mo uge Mo uze Mo uze Mo uge
Urit time [mg] 1000 1 1
Pulze/Rey value 500 1 1
< b
160000 [ oK | [ Cancsl
Setting value is saved at the following special K area and user can designate directly.
Class Device per each channel (Word) Setting range
ChO | Chi | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch7 grang
o WKW | %KW | %KW [ %WK | %KW | %KW | %KW | %KW
Unit time 1~60000ms
322 352 382 412 2242 2272 2302 2332
Pulse/Rev %KW %KW %KW %KW %KW %KW %KW %KW 1~60000
value 323 353 383 413 2243 2273 2303 2333
2) In case of using Rev/unit time function, enable the following special K area
Device per each channel (Word) .
Class Operation
ChO | Chi | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch7 | P
Rev/unit time| %KX %KX %KX %KX %KX %KX %KX %KX | 0: disable
command 4165 4325 4485 4645 34885 | 35045 | 35205 | 35365 |1:enable
3) Rev/unit time value is saved at the following special K area.
Class Device per each channel (Word) Ref
Ch.0 Ch.1 Ch.2 Ch.3 Ch4 Ch.5 Ch.6 Ch.7
o %KD %KD %KD %KD %KD %KD %KD %KD
Rev/unit time -
132 137 142 147 1029 1097 1102 107
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(b) Count function of Revolution/Unit time is used to count the number of pulses for a specified time while auxiliary
mode enable signal is On.

(c) With the displayed number of pulses updated for a specified time and the number of pulses per revolution input,
Revolution/Unit time can be counted.

(d) 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), the operation is executed in program.

(e) The example that number of pulse per 1 revolution set to ‘1’ and time is set to 1000 ms is as shown below. (Ch0)

A

Command J

1000

700
[}
£ I
= 400
o} 300 350
O 0 .
Revolution per 100 300 200 150
time < P ¢——— P —————P —p
1000ms 1000ms 1000ms 1000ms

() In order to indicate revolution per minute (RPM), the program is as shown below. During DMUL operation, RPM
value is saved 64 bit in %DW100~%DW103. If operated RPM value is used, it can use to Word or Dword type
according to system (case of RPM value is small number).

D100 (RPMW value) = K264 (number of revalution per second) ¥ 60 (second)
Lig
0l NT_*TD_** MLIL
EH  EHD EM  END |
L0 _HSCO_CurR _HSCO_CurR _HSC0_CurR
puU 4 I OUT b pu_LIHT pu_LINT H{ M1 OUTE  PPw
L2f
B0 4 IH2
L2
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(9) The example that number of pulse per 1 revolution set to ‘10’ and time is set to 60,000 ms is as shown below.

a
Command J
1000

g

T 500 P

€ 500

3 400

@)

300 350
0 >
Revolution per P 10 P 30 P 20 R 15
time
60000ms 60000ms 60000ms 60000ms
(7) Count latch
When Count latch signal is On, present count value is latched.
= Setting

If present counter value is to latch, Count Latch function is set ‘Use’.

Class Device area per channel Operation

Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7

Count latch| %KX %KX %KX 90KX %KX %KX %KX %KX | 0: disable
command 4166 4326 4486 4646 34886 35046 35206 35366 |1:enable

= Count latch function is operated when Count latch signal is On. Namely, counter value is not cleared when power

supply is on and mode is changed, 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.
Special Module Parameter
High Speed Counter Module
Parameter CHO | CH 1 CH2 CH 3 |
[] Counter mode Lingzar ﬂ Linear Linear Linear
[] Pulze input mode 1-Phz 1-ln w1 1-Phz 1-n w1 1-Phz 1-n =1 1-Phsz 1-n =1
Internal preset 1] 0 0 1]
Extemal preset 0 i] i] 0
Ring counter value 1] 0 0 1]
[] Comp output mode [t agnitude]< [t agritude]< [t agritude]< [Magnitude]<
Cormp output min. 1] 0 0 1]
Comp output mas, 0 i] i] 0
[] Comp output paoint Mo use Mo uze Mo uze Mo uze
Lt time [mg] 1 1 1 1
Pulze/Rew value 1 1 1 1
l Ok ] [ Cancel ]

« Preset setting value is saved at the following special K area.

Type Area per each channel (Double word) Ref
Ch.0 Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7
Internal %KD %KD %KD %KD %KD %KD %KD %KD
preset value 152 167 182 197 1112 1127 1142 157 -
External %KD %KD %K %KD %KD %KD %KD %KD
presetvalue | 153 168 183 198 m3 | 1128 | m43 | 1us8 -

» 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.

Type Area per each channel (Bit) Ref

cho | cha | ch2 | ch3 | cha | chs | che | ch7

Eteesrgf" %KX %KX %KX %oKX %KX %KX %KX %KX B

cormmand 4161 4321 4481 4641 | 34881 | 35041 | 35201 | 35361

Eﬁi’t‘a‘ %KX %KX %KX %oKX %KX %KX %KX %KX B

Slowance 412 4322 4482 4642 | 34882 | 35042 | 35202 | 35362

Eﬁi’t‘a‘ %IX %IX %IX %IX %IX %IX %IX %IX B

cormmand 0038 009 | 0010 | oomr | 0012 | 0013 | 0014 | 0015
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8.2 Installation and Wiring

8.2.1 Precaution for wiring

Pay attention to the counteractions against wiring noise especially for High-speed pulse input.
(1) Make sure to use twisted pair shielded cable, grounded with 3 class applied.
(2) Keep away from power cable or I/O line which may cause noise.
(3) Stabilized power should be used for filter.
» Connect A-phase only for 1-phase inpuit.
» Connect A-phase and B-phase for 2-phase input.

8.2.2 Example of wiring

(1) Pulse generator (encoder) is voltage output type

24V

Pulse Generator
o |

High-speed counter input
(2) Pulse generator is open collector type

24\
coml '
Pulse Generator | :
r——————- | | |
| | A iz |
| ¥ ¥ |
| | | |
| | | |
| ALL | | |
| I | |
| | | |
| | | |
| | B I |
| 5 A |
| *‘\L I I |
| | I |
| | Lo |
| . .
| _%__l_ High-speed counter input
e e e e e e 4J —
24G
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8.3 Intenal Memory

8.3.1 Special area for High-speed counter

Parameter and operation command area of built-in high-speed counter use a special K device.

If values set in parameter are changed, it works with the changed values. At the moment, makes sure to use APM_WRT

function to save the changed value to flash. If not saved in flash, the changed values with the power off => on and mode

changed may not be maintained.

= The following example shows that the internal preset values of CH1 set in parameter are changed by program and
saved in flash.

- Receiving a command (Change Preset) moves (MOV) the new internal preset value (5000) to the CHO internal Preset
area (%KD152) by using MOVE function.
- To save the changed settings into flash, it uses APM_WRT command. slot information is set to '0’ in case of built-in

function.

I'.Uhen ChangePreset changes from 0ff to On, set preset setting walue of CHO as G000
and save it to flash memory

T [NST
EhangﬁP L E—— APH_URT “0”input
P EN  END RED  DONEL

L2 _HSCO_Intp sE/ “0”input
Eo00 d IN OUTL T re val 0 easETSTATL

N “0"input
- 0 L P
+ / e
0 Ja |V 0:Positioning
) 1:Highspeed

axis -\

Comment

LH

(1) In case of saving in flash memory using APM_WRT instruction, processing time of about 200~300ms is
required.

(2) Turning off the PLC power while writing to the flash memory or repetitively using the APM_WRT command
may damage the flash memory, so be careful when using it.
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(D)'E type
(a) Parameter setting
Description Device area per channel
Parameter - I Value Seting Cho | Chi | Ch2 | cha | ok
Counter mode h00co Ll_n ear count %KW300 | %KW330 | %6KW360 | %KW390 | Word
h0001 |Ring count
i hOO00 |1 phase 1 input 1 multiplication
Pulse input ; —
mode h0001 _ |1 phiase 2 inpt 1 mulpication %KW301 | %KW331 | %KW361 | %KW391 | Word
sefting h0002 |CW/CCW
hO003 |2 phase 4 multiplication
hO0O00  [(Magnitude) <
hO001 |[(Magnitude) <
Comp. h0002 |(Magnitude) =
Output O mode | h0003 |(Magnitude) = %KW302 | %KW332 | %KW362 | %KW392 | Word
setting h0004 |(Magnitude) >
hO005 |(Range) Include
hO006 |(Range) Exclude
Internal Doubie
preset_value -2,147,483,648 ~ 2,147,483,647 %KW304 | %KW334 | %KW364 | %KW394 word
setting
External Double
preset.value -2,147,483,648 ~ 2,147,483,647 %KW306 | %0KW336 | %0KW366 | %KW396 word
setting
Parameter Description Device area per channel Remark
Value Setting Cho Ch1 Ch2 Ch3
RING COUNIET | 5 147,483,648 ~ 2,147,483,645 96KD155 | 9%KDI70 | 96KD185 | 96KD200 | 00
value setting word
Comp. OUtpUtMIN. | - | /2 183 648 ~ 2,147,483,647 %KD156 | %6KD171 | %KD186 | oekpo1 | DOUPe
value setting word
Comp. OUpUtMaX. | - 1 /7 153 648 ~ 2.147,483,647 %KD157 | %6KD172 | %KD187 | sekpaoz | DOUPe
value setting word
h0000 %QX0.0.0
h0001 %QX0.0.1
h0002 %QX0.0.2
Comp. output 0 point hooo3 %QX0.0.3
designation h0004 %QX0.0.4 %KW320 | %KW350 | %6KW380 | %KW410| Word
h0005 %QX0.0.5
h0006 %QX0.0.6
h0007 %QX0.0.7
h0008 %QX0.0.8
Unit time [ms] 1~ 60,000 9%KW322 | %KW352 | %KW382 | %KwW412 |  Word
Pulse/Rev.value 1~ 60,000 9%KW323 | %KW353 | %KW383 | %KW413 | Word
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(b) Operation command

Parameter Device area per channel

Cho Ch1l Ch2 Ch3
Counter enabling %KX4160 %KX4320 %KX4480 %KX4640
Internal preset designation of counter WKX4161 UKX4321 %KX4481 %KX4641
External preset enabling of counter WKX4162 WKX4322 UKX4482 UKX4642
Designation of decremental counter WKX4163 WKX4323 %KX4483 %KX4643
Comp. output 0 enabling wKXx4164 WKX4324 UWKX4484 %KX4644
Comp. output 1 enabling WKX4165 UKX4325 %WKX4485 %KX4645
Enabling of revolution time per unit time WKX4166 UKX4326 %KX4486 %KX4646
Designation of latch counter WKX4176 %KX4336 %WKX449%6 %KX4656
Carry signal (Bit) WKX477 UKX4337 UKX4497 UKXA657
Borrow signal WKX4178 WKX4338 %KX4498 %KX4643

(c) Area of monitoring
Device area per channel
Parameter

Cho Ch1l Ch2 Ch3

Current count value %KD131 %KD136 %KD 141 %KD 146

Rev/unit time WKD132 WKD137 %WD142 %WD147




Chapter 8 Built-in High-speed Counter Function

(2) 'SV type
(a) Parameter setting
Description Device area per channel
Parameter _ Ccho Ch1l Ch?2 Ch3 Remark
Value Setting
Ch4 Ch5 Ché Ch7
h0000 i %KW %KW %KW %KW
Inear count 300 330 360 390
Counter mode Word
h0001 Ring count YK YK YK KW
9 2220 2250 2280 2310
h0000 1 phase 1 input 1 multiplication kW QLKW kW kW Word
Pulse input h0001 1 phase 2 input 1 muttiplication 301 331 361 391
mode h0002 | CW/CCW
setting YoKW %KW YoKW YoKW Word
h0003 2 phase 4 multiplication 2221 2251 2281 231
h0000 (Magnitude) <
i <
h0001 (Magnitude) < oKW YoKW KW oKW
h0002 (Magnitude) = 302 332 362 392
Comp.
Output 0 mode | h0003 | (Magnitude) = Word
setting h0004 | (Magnitude) >
h0005 (Range) Include KW YoKW KW KW
2222 2252 2282 2312
h0006 (Range) Exclude
h0000 (Magnitude) <
h0001 | (Magnitude) < %KW %KW %KW KW
Comp. h0002 | (Magnitude) = 303 333 363 393
Output 1 mode hooo3 (Magnitude) = Word
setting h0004 (Magnitude) >
%KW %KW %KW %KW
h0005 (Range) Include 2923 2953 2283 2313
h0006 (Range) Exclude
Internal %KD152 | %KD167 | %KD182 | %KD197
preset .value -2,147,483,648 ~ 2,147,483,647 %KD %KD %KD %KD Double word
setting m2 | 1127 | m42 | usz
External %KD153 | %KD168 | %KD183 | %KD198
presetvalue | -2,147,483,648 ~2,147,483,647 %KD %KD %KD oKD | Poubleword
setting m3 | m28 | 143 | 1ss
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Description Device area per channel
Parameter - . Ccho Cch1l Cch?2 ch3 Remark
g Cha | chs | che | ch7
%KD %KD %KD %KD
Ring counter min. 154 169 184 199
NG COUNTETMIN. | 5 1 47,483,648 ~ 2,147 483,645 DWord
value setting %KD %KD %KD %KD
1114 1129 1144 1159
%KD %KD %KD %KD
Ring counter max. 155 170 185 200
. _ -2,147,483,646 2,147,483,647 DWord
value setting %KD %KD %KD %KD
1115 1130 1145 1160
%KD %KD %KD %KD
C . output min. 156 171 186 201
Omp- OUBUEMIN- | 5 147 483 648 ~ 2,147,483,647 DWord
value setting %KD %KD %KD %KD
1116 1131 1146 1161
%KD %KD %KD %KD
Comp. output 157 172 187 202
Omp- OB 5 147,483,648 ~ 2,147,483,647 DWord
max. value setting %KD %KD %KD %KD
1117 1132 1147 1162
HFFFF No use
h0000 %QX0.0.0
h0001 %QX0.0.1
h0002 %QX0.0.2
h0003 %QX0.0.3 %KW %KW %KW %KW
320 350 380 410
h0004 %QX0.0.4
h0005 %QX0.0.5
Comp. output O h0006 %QX0.0.6
point h0007 9%QX0.0.7 Word
designation
h0008 %QX0.0.8
h0009 %QX0.0.9
hOOOA %QX0.0.10
h0OOOB %QX0.0.11 WKW | %KW | %KW | %KW
hoooC %QX0.0.12 2240 | 2270 | 2300 | 2330
h0oOOD %QX0.0.13
hOOOE %QX0.0.14
hOOOF %QX0.0.15
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Description Device area per channel
Parameter Ccho Cch1l Cch?2 ch3 Remark
Value Setting
Ch4 Chbs Ché Ch7
HFFFF No use
h0000 %QX0.0.0
h0001 %QX0.0.1
h0002 %QX0.0.2
h0003 %QX0.0.3 %KW %KW %KW %KW
321 351 381 411
h0004 %QX0.0.4
h0005 %QX0.0.5
Comp. output 1 h0006 %QX0.0.6
pomt. h0007 %QX0.0.7 Word
designation
h0008 %QX0.0.8
h0009 %QX0.0.9
hOOOA %QX0.0.10
hO0OB %0QX0.0.11 %KW %KW %KW %KW
h00OC %QX0.0.12 2241 2271 2301 2331
hOOOD %QX0.0.13
hOOOE %QX0.0.14
hOOOF %QX0.0.15
%KW %KW %KW %KW
L 322 352 382 412
Unit time [ms] 1~60,000 ms Word
%KW %KW %KW %KW
2242 2272 2302 2332
%KW %KW %KW %KW
323 353 383 413
Pulse/Rev.value 1~ 60,000 Word
%KW %KW %KW %KW
2243 2273 2303 2333
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(b) Operation command

Parameter Device area per channel

Cho Ch1l Ch2 | Ch3 Ch4 | Chb Ché Ch7
Counter enabling O0KX4160 [%6KX4320 [%KX4480 [06KX4640 [%6KX34880 |%6KX35040 [%6KX35200 [%KX35360
Internal preset designation of
counter DOKX4161 |%KX4321 [%KX4481 [2KX4641 1%KX34881 [%6KX35041 [%KX35201 [%6KX35361
External preset enabling of
counter D0KX4162  [%6KX4322  [%KX4482 [00KX4642  [%6KX34882 |%0KX35042 1%6KX35202 [%KX35362
Designation of decremental
counter OKX4163 |%KX4323  [%KX4483 [20KX4643  19%KX34883 [%6KX35043 [%KX35203 [%6KX35363
Comp. output 0 enabling OKX4164 |%KX4324  [%KX4484 [%KX4644  19%KX34884 [%6KX35044 [%KX35204 1%6KX35364
Comp. output 1 enabling OOKXA167  [Y0KX4327  |00KX4487  [%6KXA647  [%6KX34837 [96KX35047 [%KX35207 [%6KX35367
Enabling of revolution time per
unit ime D0KX4165 [%6KX4325 [%KX4485 [00KX4645 [%6KX34885 |90KX35045 1%6KX35205 [%KX35365
Designation of latch counter — [KX4166 [%KX4326 [%6KX4486 [06KX4646 [%6KX34886 [%6KX35046 [%KX35206 [%6KX35366
Carry signal (Bit) D0KX4176  1%KX4336  [U0KX4496 [00KX4656 [%6KX34896 |%6KX35056 [%6KX35216 [%KX35376
Borrow signal DOKXAL77  |%KX4337  [%KX4497  [%KX4657  |%KX34897 [%KX35057 [2KX35217 [%KX35377
Comp. output O signal OKX4168 |%KX4328 [%KX4488 [00KX4648 1%6KX34888 [%6KX35048 [%0KX35208 [%6KX35368
Comp. output 1 signal DOKX4169 |%KX4329  [%KX4489 [2KX4649 19%6KX34889 [%6KX35049 [%KX35209 [%6KX35369
(c) Area of monitoring

Device area per channel
Parameter

Cho Ch1l Ch2 | Ch3 ch4 | Ch5 Ché Ch7
Current counter value %KD13L | %KD136 | %KD14l | %KD146 | %KD1091 | %KD1096 | %KD1101 |9%KD1L06
Revolution per unit time %KD132 | %KD137 | %KD142 | %KD147 | %KD1092 | %KD1097 | %KDI1102 |9%KDLL07
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8.3.2 Error code

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

Cateqo Device area per channel Remark
el Cho | Chl | che | chda | cha | chs | che | chr
Error code %KW266 %KW276 %KW286 %KW296 %KW2186 %KW2196 %KW2206 %KW2216 Word

= Error codes and descriptions

Error'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
27 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

= If two and more errors occur, the module saves the latter error code and removes
the former one.
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8.4 Examples: Using High-speed Counter

The section 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.

Project Window . X

[terns
- test «
- MewPLC(XGB-*ECS)-Run
% Global/Direct Yariables
=-[# Parameter
Basic Parameter
H 1/0 Parametar
=T Embedded Parameter
H |
H Fosition
+ & PID
= Scan Program
T MewProgram
dser Function/Function Block
User Data Type

LN Project

(b) Selecting high-speed counter opens a window to set high-speed counter parameters as follows.
For details regarding each parameter setting, refer to 8.1~8.3.
(Every parameter settings are saved in the special K device area.)

Special Module Parameter

High Speed Counter Module
Parameter CHO CHA1 CH2 CH3 |
[] Courter made Linear Linzar Linear Lirear
[] Pulze input mode 1-Phe 1-n #1 1-Phz 1-n =1 1-Phz 1-n %1 1-Phs 1-ln =1
Internal prezet i} i} 0 0
Euternal preset i} i} 0 0
Ring Counter Min, Yalue 0 0 0 0
Ring Counter M ax. Yalue 0 0 0 0
[] Compl output mode [Magnitude)< [Magnitude)< [Magnitude]< [M agnitude)<
[] Compl output mode [Magritude]< [ agnitude]< [Magnitude]< (M agnitude]<
Cormparator Outputd Min ' alue i} i} 0 0
Comparator Dutput] b ax W alue i} i} 0 0
Comparator Dutput MinYalue i} i} 0 0
Comparator Output] MaxValue i} i} 0 0
[] Compl output paint Mo lUsze Mo Usze Mo Use Mo Usge
Compl output paint P40 P40 P40 P40
Urit time [rng] 1 1 1 1
Pulse/Rev value 1 1 1 1
< >
ak. ] [ Cancel
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(c) Turn ‘ON' the high-speed counter Enable signal (ChO: :%KX4160) in the program.

Turn on High 3peed Counter Enable Signal (CH:OKE4601)

atartHst Aad160
| |

_H3CO_Cnt_
En

(d) To use additional functions of the high-speed counter, you needs to turn on the flag allowing
an operation command.
* Refer to 2) Operation Command, <8.3.1 Special K Area for High-speed Counter>
For instance, turn on %KX4165 bit if among additional functions, rotation number function is used.

Turn on High Speed Counter Enable Signal (CH:OZKX4B601) and revolution per unit time
(CHO: 3K 1RR)
StartHsl Tkad160
| 1
o _HSED Tt
n
x5
_H3CO_Rpu_
En

(e) Upon the setting, download program and parameter to PLC.

[v] € e
[#]#% Parameter
B asic parameter Cancel
[#]8 140 parameter
@ Special module parameter
[#]EE] Program

K.

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

Mnnituri Debug Tools Window Hel
m Start/Stop Monitaring

Pausing Conditions, .,

@ BERE

[Ty
|

Device Maonitoring

Special Module Monitoring
Trend MMonitoring
C

ustormn Events
L4 Data Trages

EEET

Special Module List

Baze Slat todule
il Baze 0 ﬂ Internal High Speed Counter Maodule[0pen-Collector, 8-CH)
i Base ﬁ_ Internal Pogition Module [Open-Collector, 2-CH)
P Base 0 _@_ Slat 1 =BF-PDO24 [Line-Driver, 2-Auis)
< >
Module Info.
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(b) Clicking "™lonitor;  shows monitor and test window of high-speed counter.

High Speed Counter Module
ltem cHo | ewr | Wz | oH3 |
Current count value
Ressalution A it time
Error Code
Channel CH 4 CHS CHE CHY
Current count walue
RevalutionUnit time
Error Code
FLAG Monitor
Item Setting value Current value |
Chaninel CHO o
Counter mode Linear
Pulze input mode 1-Phs 1-In =1
Internal preset 1]
Entermal preset 0
Ring Counter Min. ' alue 1]
Ring Counter Max, Yalue 0
Caormpl output mode [Magnitude]<
Compl output mode [Magnitude]s
Cnmpar_ator Outputd ]
CDI‘I‘ID;IEItDI IIJutputEl i}
Cnmﬁ.;r_ator Dlutpuﬂ ]
EDI‘I‘IDElatDI éutput1 n
Compd output point Mo Usge
Compl autput paint Mo Use
It tirme [mig] 1
PulzeiFey value 1
Start Monitoring ] [ Test l

ltem Description
FLAG Monitor Show flag monitoring and command window of high-speed counter
Start Monitoring Start monitoring each item (special K device area monitor).
Test Writ.e each item setting tq PLC. _
(Write the setting to special K device)
Close Close monitor
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(c) Clicking TStart Monitoring; shows the high-speed counter monitor display, in which you
may set each parameter. In this mode, changed values are not saved if power on or mode is changed.

High Speed Counter Module
Item cHo | CHA | cHz | E
Current count walue 1} 0 0 1}
RevolutionUnit time 1} 0 0 1}
Error Code a a a i
Channel CH4 CHE CHE CH?
Current count walue 1} 0 0 1}
RevolutionUnit time 1} 0 0 1}
Error Code a a a i
FLAG Monitor
Item Setting value Current value |
Channel CHO
Counter mode Linear Linear
Pulse input mode 1-Phs 1-In =1 v 1-Phz 1-n «1
Irternal preset ; ; 0
Euternal preset 1E-\|~:\'UEE—\I'\~" w1 ]
Ring Counter Min. Walug | 2.Phs wd 1]
Riing Counter Max. Value i} 2
Compl output mode [M agnitude]< [Magnitude]<
Compl output mode [t agritude]s [Magnitude]<
Comparatar Qutputd i} 0
Eomp:a‘rator IDutputD i} 0
Eomﬁ.;r_ator ﬁutput‘l ] ]
Eomq;;rator @utput‘l i} i}
Compl output point Mo Use Mo Usze
Compl output point Mo lUse Q=000
Llrik tine [rriz] 1 1
Pulse/Rev value 1 1
Stop Maonitaring ] [ Test ]
Close

(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).

High Speed Counter Module
ltem tHo | eoH1 | cHz [ oH3 |
CARRY flag ( oFF  J[ oFF [ oFF ][ oFF ]
BORROW flag ( oFF  J[ oFF ) oFF ][ oFF ]
Com0. Output's output [ OFF ][ OFF ][ OFF ][ OFF ]
Coml. Outputs output | OFF  J[ OFF J[ OFF J[ 0OFF ]
< >
Command tHo | oH1 | cHz [ oH3 |
Counter enable (_OFF J[ OFF J[ OFF J[__ OFF |
Countintemal preset | OFF  J[ OFF  J[ OFF J[  0OFF ]
Count external preset [ OFF ] [ OFF ] [ OFF ] [ OFF ]
Decremental counter [ OFF ][ OFF ][ OFF ][ OFF ]
Comparisondfunction || OFF ) OFF ) OFF [ OFF |
Comparison] function [ OFF ) OFF ) OFF [ OFF |
Revalution/U nit time [ OFF ][ OFF ][ OFF ][ OFF ]
Latch counter [ OFF ][ OFF ][ OFF ][ OFF ]
< >
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Chapter 9 RTC Option Board
9.1 Battery

9.1.1 Battery specification

ltem Specification
\oltage/Current DC3V/220mA
Warranty period 3 years (ambient temp.)
Purpose Program an_d dgta backup, _
RTC operation in case of power failure
Specification Manganese Dioxide lithium battery
Dimension (mm) $ 20X 3.2mm

9.1.2 Notice in using

(1) Do not heat the battery or solder the polarity. ( It may cause the reduction of life.)
(2) Do not measure the voltage or short with tester. (It may cause the fire.)
(3) Do not disassemble the battery.

9.1.3 Life of battery

Life of battery depends on the power failure time and ambient temperature etc..

If battery is getting low, main unit cause the warning, ‘battery voltage low warning'. The user can check it by error LED,
flag and error message of XG5000.

Since battery works properly for long time, after battery voltage low warning, so the user can take the action after
battery voltage low warning occurred.
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9.1.4 How to change battery

User should change the battery periodically to save the program and backup the data in case of power failure.
If user eliminate the battery, it works for 30 minute by super capacitor. But, For the safety reason, Change the battery

as fast as possible.

Sequence changing battery is as follows.

Start of battery change

gl

Open battery cover

v

Pick up using battery from holder and
disassemble the connector

v

Insert new battery and connect to connector
with proper direction

v

Check the LED whether ERR LED is off

v
ERR LED off?

0

Yes

Battery malfunction

v

Complete .

1) Batteryfor Program and Data back- up can be used with RTC
—RTC provides advanced back-up function compare to with out RTC
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9.2 RTC Function

Economic type (XBC-DxxxE), standard type (XBC-DxxxS, XBC-DxxxSU) doesn’t support RTC function. If you equip RTC
option board, you can use this function for time management of system or error log. RTC function is executed steadily when
power is off or instantaneous power cut status. Current time of RTC is renewed every scan by system operation status
information flag.

9.2.1 How to use

(1) Reading/setting clock data
(a) Reading or setting from XG5000
1) Click PLC Information of Online.
2) Click PLC RTC tap of PLC Informationy .

Disconnect

- mation - NewPl 2

G# Connection Seftings,,. PLC Information C _Iﬂ
Change Mode 4 CFU I Perfnrrnanc:el Password FPLCRTC I

2 Read..,

B Write,
&8 Cormpare with PLC... PLC RTC is set

 State

(=l

~ Date Time
Reset PLL,,, | 2 04-07 = {|2$ 43216 =

Clear &l PLC, .,
|§h PLC Infarmation... Synchronize PLC with PC clock |
07 PLC Histary...

FLC Errors/armnings. .. Send ta PLC |

/0 Informnation. .

Save PLC History

[® Force 150,

@ Start Online Editing Ctrl+0

3) If user wants to send the clock of PC to PLC, press ‘Synchronize PLC with PC clock'.
4) If user wants to send the clock the user wants, change the setting value of Time box and press ‘Send to PLC'.

(b) Reading by special relay
The user can monitor as follows

Flag Data Contents
_MON_YEAR HO710 10year 07month
_TIME_DAY H1729 29date 17hour
_SEC MIN H1020 10second 20minute
_HUND_WK H2004 20XXyear, Thursday
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(c) Modification of clock data by program

Variable Flag Content
%FW210 _MON_YEAR_DT Month, year
%FW211 _TIME_DAY_DT Hour, date
%FW212 _SEC MIN_DT Second, minute
%FW213 _HUND_WK_ DT Centaury, day

Write clock data to temporary device (1,Q,M,R,W,FK,L,U) and turn on/off input contact point.
(If date and day data is not matched, Write is not available.)
Monitor and check the above special area (Y%oFW53~%FW56)

(d) How to express the day

Number 0 1 2 3 4 5 6
Day Sunday Monday | Tuesday | Wednesday | Thursday Friday Saturday
(2) Deviation of clock data
+2.2s/1d (normal temperature)
Operating temperature Max deviation (second/day)
0C -55~15
25T 22~22
55 C -7~1
1) Initially, RTC may not have any clock data.
2) When using the product, first make sure to set the accurate clock data.
3) If any data out of the clock data range is written into RTC, it does not work properly.
i.e.) 14M 32D 25H
4) RTC may stop or have an error due to abnormal battery and other causes. The error is released if a new clock
data is written.
5) Be aware that margin of error depend on operating temperature.
6) RTC can operate only in  9th slot.
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9.3 Name and Function of Each Part

(1) Describes the name and function of each part

D Hook for fixation

(@ Option board cover

(3 Battery cover

@ Hook for fixation

No. Name Contents

Hook for fixation| » Hook for fixing the option board to main unit

Option  board

» Option board cover
cover

(3@ | Battery cover P Battery cover

(2) RTC can operate only in Sth slot.

KDC DsErs
LRl

- LN
- R EEEEsEEES Ls s
EmsmEmEw
s
slor10
LS

95 | LSE.ecrric
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Chapter 10 DC Input Option Function

Chapter 10 DC Input Option Function

This chapter describes specifications and usage of input option board’s function.

10.1 DC input Option Board Specification

10.1.1 DC Input Option Board Specification

Specification of XGB input option board is as follows.

DC input specification
ltem
XBO-DC0O4A Remark
Input point 4 points (supports high-speed counter function when
installed at standard type)
Insulation Method Photo coupler insulation
Rated input voltage DC24Vv
Rated input current About 10mA
Voltage range DC20.4~28.8V (ripple rate within 5%)
On voltage / On current DC19V or above / 3mA or above
Off voltage / Off current DC6V orless/ 1mA or less
Input resistance About 2.7k8
Response Off - On 1/3/5/10/20/70/100ms (set through /O parameter) Initial
time On — Off value: 3ms
Common method 4 points / COM "
High speed Performance 4kpps 4 channels (based on 1 phase) when installed at
counter Mode Linear counter standard type
Circuit configuration
I
| _ Standard/
'.,\ economic type
IN PIC \\‘\
s AAA \
- L] L]
LY
A !!\5L %
~a
| | | com |
XBO-DCO4A - /
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10.2 High Speed Counter Specification

High speed counter function is built in XGB input option board. It describes specifications, setting and usage of function,
programming and wiring with external device.

10.2.1 Performance Specification

(1) Performance Specification

(Program setting)

Specification
ltem

XBO-DC0O4A

_ Signal A-phase, B-phase

Cogigtn'gf ut Input type Voltage input (Open collector)
Signal level DC 24V
Max. count speed 4kpps
No. of 1 phase 4kpps 4 channels
channels 2 phase 2kpps 2 channels
Count range Signed 32 Bit (-2,147,483,648 ~ 2,147,483,647)
Count type

Linear count (if it exceeds 32-bit range, Carry/Borrow occurs)

Input mode 1-phase input
(Program setting) 2-phase input
Signal type \oltage
, Increasing/decreasing operation setting by B-phase input
Up/Down 1-phase input - - - -
sefting Increasing/decreasing operation setting by program
2-phase input | Automatic setting by difference in phase

Multiplication 1 phaseinput | 1 multiplication
function 2 phaseinput | 2 multiplication

Count Enable

Set by program (Counted on “Enable” statue)

Preset function

Set by program

(2) Counter input specification

Item Specification
Input voltage 24V DC (20.4V ~ 28.8V)
Input current 10mA
On guranteed voltage (min.) 20.4v
Off guranteed voltage (max.) 6V
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10.2.2 Name of Each Part

(1) Name of each part
Name XBO-DCO4A
—_— "
({5
Structure EEEE = gz
KBO-DCO4A
Terminal Name Usage
No. 1-phase 2-phase 1-phase 2-phase
00 ChO counter input Ch0 A-phase input Counter input terminal A—phase_ nput
terminal
o1 Ch1 counter input Ch0 B-phase input Counter input terminal B-phasg nput
terminal
02 Ch2 counter input Ch2 A-phase input Counter input terminal A—phase_ nput
terminal
03 Ch3 counter input Ch2 B-phase input Counter input terminal B-phasg nput
terminal
COM Input common Input common Common terminal Common terminal

(2) Interface with external devices

The following table describes interface with external devices

Terminal Signal Input guaranteed
110 Internal circuit Operation
No. 1-phase 2-phase voltage
CHO CHO On 20.4~28.8V
00 A-phase
z | ] 2.7k Pulse input p Off 6Vorl
mput or less
S CH1 CHO On 20.4~28.8V
< o1 . B-phase
| 2.7k Pulse input input Off 6V or less
Input r YT CH2 CH2 On 20.4~28.8V
Ve 2.7 kQ 02 _ A-phase
| l 1 Pulse input input Off 6V or less
CHO ~
< CH3 On 20.4~28.8V
| 2.7k 03 e | B-phase
Pulse input input off 6V or less
COM COM(Input common) -
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10.2.3 Function

(1)Counter mode
(a) High Speed counter module 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 mode is 1-phase input, 2-phase input
(c) Count increasing/decreasing methods are as follows;
1) 1-phase input : @) Increasing/decreasing count operation by program setting
b) Increasing/decreasing count operation by B-phase input signal
2) 2-phase input : setting by difference in phase between A-phase and B-phase
(d) Auxiliary modes are as follows
1) Count Latch
(e) Input mode
1) 1-phase count mode
a) Increasing/decreasing count operation by program setting
1-phase 1-input 1-multiplication
A-phase input pulse is counted at rising and increasing/decreasing will be decided by the program.

Increasing/Decreasing classification A-phase input pulse rising A-phase input pulse falling

Increasing/decreasing count setting
signal Off

Increasing/decreasing count setting
signal On

Increasing count -

Decreasing count -

* Operation example

Y A A A 7 A 7
A-phase input pulse r
. v/
Increasing/Decreasing On
count setting signal off
2
Count value 10 7i 12 13 12 7i A 7i

4—|7 Increasing ————»1¢—— Decreasing —>|<— Increasing

b) Increasing/decreasing count operation by B-phase input signal
*1-phase 2-input 1-multiplication
A-phase input pulse is counted 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 -
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* Operation example

posermtpde PP LS L L LS LE L

B-phase input pulsi5 _ of | on |

Countvalue 7 A 9 10 9 A / 8

Fi Increasing —»ln— Decreasing —p{4¢—— Increasing

2) 2-phase count mode
a) 2-phase 2-multiplication

A-phase input pulse and B-phase input pulse are counted at rising respectively. If A-phase input is antecedent

to B-phase input, increasing operation starts, and if B-phase input is antecedent to A-phase input, decreasing
operation starts.

* Operation example

A-phase input pulse r
L

. Y Y A A A
B-phase input pulse

(1
Count value )

2 i3i4 5{6 7i8 8i7 6i5 413

9
<4—— Increasing ﬁ~||‘ Decreasing — ——»
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(2) Counter type

Option board supports linear counter.
(a) Linear counter
1) Linear Count range: -2,147,483,648 ~ 2,147,483,647
2) 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.
3) If Carry occurs, count stops and increasing is not available but decreasing is available.
4) If Borrow occurs, count stops and decreasing is not available but increasing is available.

+2,147,483,647

Decreasing Increasing

-2,147,483,648

Count start point

Borrow

(3) Carry signal
(@) When Carry signal occurs
1) When count range maximum value of 2,147,483,647 is reached during Linear Count

(b) Count when Carry Signal occurs
1) Count stops if Carry occurs during Linear Count.

(c) Carry reset
1) ‘Carry reset’ instruction is not supported at option board. Reset ‘Carry’ by using ‘Preset’ instruction after making

the counter value within counter range.

(4) Borrow signal
(a) When Borrow signal occurs
1) When count range minimum value of -2,147,483,648 is reached during Linear Count.

(b) Count when Borrow signal occurs
1) Count stops if Borrow occurs during Linear Count.

(c) Borrow reset
1) ‘Carry reset’ instruction is not supported at option board. Reset ‘Carry’ by using ‘Preset’ instruction after making

the counter value within counter range.
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(5) Count latch

(a) When Count latch signal is On, present count value is latched
(b) Setting
If present counter value is to latch, Count Latch function is set ‘Use’.

Device area per channel
Type Ref.
CHO CH1 CH2 CH3
Wh ted at slot
en mounted at SIt1 o Ux0.96 | %UX0.9.134 | %UX0.9.262 | %UX0.9.390 _
no.9 0: Disable
1: Enable
\r:\éhfg mounted at slot | o 0106 | %UX0.10.134 | %UX0.10.262 | %6UX0.10.390

(c) 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.
(d) In latch counter function, internal preset function has to be used for clearing present value.

(6) Preset function

It changes the current value into preset value.
* Preset setting value is saved at the following U area.

Tvoe Area per each channel (Double word) Ref
P CHO CH1 CH2 CH3 '
\?;‘l’sgo 9intemal preset | 41093 %UD09.7 | %UD09IL | %UD0.9.15
Slot no. 10 internal %UD0.10.3 | %UD0.10.7 | %UD0.10.11 | %UD0.10.15
preset value
* Preset command is specified through the following U area
Area per each channel (bit)
Type CHO CH1 CH2 CHa e
Slotno. 9 Internal %UX09.1 | %UX09.129 | %UX0.9257 | %Ux09.385 |O:
preset command Disable
1:
Slot no. 10 Intemnal 9%UX0.10.1 | %UX0.10.129 | %UX0.10.257 | %UX0.10.385 |Enqp
preset command nable
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10.3 Installation and Wiring

10.3.1 Precaution for wiring

Pay attention to the counteractions against wiring noise especially for High-speed pulse input
(1) Make sure to use twisted pair shielded cable, grounded with 3 class applied.
(2) Keep away from power cable or I/O line which may cause noise.
(3) Stabilized power should be used.
» ConnectA-phase only for 1-phase input.

» ConnectA-phase and B-phase for 2-phase input.
10.3.2 Example of wiring

(1) When pulse generator (encoder) is voltage output type

24V
Pulse Generator
F——————-— I
I I
| /_
I ‘o ___
L ' AL |
L D L i
] ¥
[ [ : :
| — |
I I
: ™Sa. 1 B Lan, I
[ [ T !
R J COM | } I
- l
- L ___ |

24G High-speed counter input

(2) When pulse generator is open collector type

24V
coml '
Pulse Generator [ :
F——————— [ I I
I | A iz I
| s s |
I | [ I
I | I I
I | I I
I | [ I
I [ I I
I | I I
I [ B I I
] A A |
I | [ I
I | I I
I | L I
I
|
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10.4 Internal Memory

10.4.1 Special area for High-speed counter

U device is used for parameter and operation command area of built-in high-speed counter.
This chapter describes how to register basic paramter and each item.

(1) U device auto-registration

(a) Set the module at slot in [I/O parameter]

I/0 Parameter Setting

All Base ‘ et Base }

B

= P Base 00 : Default Slot

Module | Comment [ input Fiter | Emergency 0uf Allocation

= U1 : Default e
= (2 : Dafault
= (5 : Default
= (4 : Dafault
= (5 : Default
= U6 : Dafault
= U7 : Default
= (8 : Dafault
= 09 : Default
= 10 Dafault

<o RS P PN P

Ei
i

8, 00 XEC-DR30S (D Dfmain]_|*EC-DR305 (DC 24V |

3Gtandard [ms]  Default

Delete

Al B ¥ | [ ok ][ Cancel

(b) Double-click [Variable/comment]

Project Window

liems
o 8 WASDFG -
=@ MewPLC(XGB-RECS)-Offline
@ Global/Direct Variables
=-[@ Parameter
Basic Paramater
g 1/0 Parameter
- Embedded Paramster
= Scan Program
@ NewProgram
User Function/Function Black
User Data Type

b &
a

[V

Project Edit Eind/Replace View Online Monitor Debug Tools Window Help

=aEd& L BEEO

X |2 B NS
=i IEREDE
=] [ @ Qi v = i
lobal Variable wgnimc\vanah\e Gomment [ rag |

1

B project

FunctionfFB
Most Recently Used

Yariable Kind‘ Variable | Tvee ‘ hddress ‘ Initial Value ‘Retainl Used ‘ EIPl Conment
= r I

(c) Select ‘Register Special/lCommunication Module Variables’ on menu ‘Edit’

ﬁi Project |Edit| Eind/Replace View Online Monitor Debug Tools Window Help
L D= @ b - LA W ALY
& Cut Cil+x a@ i e Rl
i Copy Cirl+C E [} @ E 10 v B i
Froject Windoi
s 3 Delete Del  jlobal Variable WEDImmHanahle Comment [®g |
= EF WAS Select All Cirl+& Variable Kind | Variable | Type | Address | Initial Yalue |Retain‘ Used ‘ EIP | Comment
= = - L] | r
@ Rn‘E Ingert Line Cirl+L
=[x Delete Line Cirl+D
Export Variables to File..,
4 Import Variables from File...
= & Peaister Snecial/Communication Module Variables |
4
[
L Q
 Project
. Delete All unused variables/comments, ,,
(UG Feallocate Al Auto-allocation Yariables,,,
Most Recently weses S
Function Name “7




Chapter 10 DC Input Option Function

(d) Click ‘Yes'.

ﬁ‘ Project Edit Find/Replace Miew Online Maonitar Debug Tools Window Help
IDEaES L% BEE D G Lh oh A
a2 @e g 2REOE
c [E] (&7 @ @10 - B
Project Window . x - M
V D v | Flk
lems [V] bl variale | [ pirest Variable Gomment lag l
= & WASDFG - Flag lype Select list
= MewPLC(XGB-XECS)-Offline
% Global/Direct Variables High Speed + [Flal  Channel number
=08 Parametar
E%S;:C ParaTeler Yariable ‘ Type ‘ Address | Comment
+ B Emb ad’g'“:f;’ . T | HstoCnt En  BOOL TR Channel 0 Caunter Enable
Lo e B AT 2| HSEicntEn BOOL k1320 Channel 1 Counter Enable
Nengm ramn |3 | _HSCZ2 Cnt_En BOOL akrada0 Channel2 Counter Enable
= Usar Funclign/Funcﬂnn Blnck |4 | _HSC3 Cnt_En BOOL FKwdpd0 Channeld Counter Enable
User Dats Tyups |5 | _HSC4 Cnt_En EOOL BRX34E30 Channeld Counter Enable
L = 4D 6 | HSc5intEn OO 35040 Channel’ Counter Enable
B Project 7 _HSCE_Cnt _En BOOL BKX35200 Channel b Counter Enable
il _H3C?_Cnt _En BOOL #K¥35360 Channel? Counter Enable
Function/FB -x ] p R (AL i ar_Intarmi
Most Fecently Used v :?
Function Marne 12 Autornatically register comments in the U or L Devices according to the special/cornmunication module set in the /0 parameter,
13 - The pravious carments will be delsted,
T Continue?
6| [ REEEET
17
18 | _HSCl_ExtPrs_En BOOL BRrdazz Channel1 Counter External Preset Enable
19 | _HSC2_ExtPrs_En BOOL FRrddaz Channel2 Counter External Preset Enable
20 | _HSC3 ExtPrs_En BOOL BRxdbd2 Channeld Counter External Preset Enable
21 _H3C4_ExtPrs_En  BOOL BRX34002 Channeld Counter External Preset Enable
MewProgram [Program] 5’;‘1 Global/Direct Variables
f| [ FLC Frogiam | Vaiable/Device Vaue | Typs [DeviceMaia] Comment | x
1

(e) Variables are registered as follows.

Variable Monitoring Window 5]

PLC | Type | DBViCENali| Walue | Wariable/D evice | Comment | "~
1 MewPLC |BIT uas.01.4 _ 0003 _CHO_Bomow Input Option Board: CHO Borrow Flag
2_ MewPLC |BIT uo9.01.0 _ D009 _CHO_Carry Input Option Board: CHO Carry Flag
3_ MewPLC |BIT 0s.00.0 _ 0003 _CHO CMTEM Input Option Board: CHO Counter Enable(Level] Command
4_ MewPLC |'WORD | J09.05 @ _0003_CHO_Chtkdode Input Option Board: CHO Counter Mode
5_ MewPLC |'wW0ORD |U09.02 (] _ 0003 CHO_CurCrt Input Option Board: CHO Current Count Yalue
B_ MewPLC |BIT uo9.00.3 _ D009 _CHO_DM Input Option Board: CHO Count Inc/Dec Flag
?_ MewPLC |'wWORD | J09.04 @ _0009_CHO_ErCode Input Option Baoard: CHO Error Code
8_ MewPLC |'WORD | J09.06 @ _0003_CHO_IntPre_‘al Input Option Board: CHO Internal Prezet Setting W alue
9 NewPLC |BIT uo9.00.6 _ 0003 CHO_LATCH_EM Input Option Board: CHO Latch Counter Enable
T MewPLC |BIT u09.00.1 _ D009 CHO_PREEM Input Option Board: CHO Preset EnableEdge] Command
T MewPLC |BIT 0g.091 _0003_CH1_Borraw Input Option Board: CH1 Borrow Flag
T MewPLC |BIT U0s8.09.0 _0003_CH1_Carmy Input Option Board: CH1 Camy Flag
T NewPLC |BIT 0s.08.0 _0003_CH1_CNTEM Input Option Board: CH1 Counter Enable(Level] Command
T MewPLC |'wWORD |U09.13 (] _ 0009 _CH1_Cnttade Input Option Board: CH1 Counter Mode
? MewPLC |'WORD |U09.10 (PR _ 0009 _CH1_CurCht Input Option Board: CH1 Current Count alue
? MewPLC |BIT U09.08.3 _D003_CH1_DM Input Option Board: CH1 Count Inc/Dec Flag
T NewPLC |'WORD 0912 @ _0003_CH1_ErCode Input Option Board: CH1 Error Code

When registered by “auto-registration”, data type is expressed as BIT, WORD. If you want to check with other
types such as DINT, DWORD, change the type.
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(2) No. 9 slot device area

(a) Action command

Device area per each channel
Type Ref.
CHO CH1 CH2 CH3
Enable counter %UX0.9.0 %UX0.9.128 | %UX0.9.256 %UX0.9.384 BIT
Enable internal preset %UX0.9.1 %UX0.9.129 | %UX0.9.257 %UX0.9.385 BIT
Count inc/dec flag %UX0.9.3 %UX0.9.131 | %UX0.9.259 %UX0.9.387 BIT
Latch counter enable %UX0.9.6 %UX0.9.134 | %UX0.9.262 %UX0.9.390 BIT
Pulse input mode %UWO0.9.5 %UWO0.9.13 %UWO0.9.21 %UW0.9.29 INT
:/r:zrga' preset setting 9%UD0.9.3 | %UD09.7 | %UD0S.IL | %UD09.15 DINT
(b) Monitor area
Device area per each channel
Type Ref.
CHO CH1 CH2 CH3
Carry flag %UX0.9.16 | %UX0.9.144 | %UX0.9.272 %UX0.9.400 BIT
Borrow flag %UX0.9.17 | %UX0.9.145 | %UX0.9.273 %UX0.9.401 BIT
Current counter value %UDO0.9.1 %UDO0.9.5 %UDO0.9.9 %UD0.9.13 DINT
Error code %UWO0.9.4 %UWO0.9.12 %UW0.9.20 %UWO0.9.28 INT
(3) No. 10 slot device area
(a) Action command
Device area per each channel
Type Ref.
CHO CH1 CH2 CH3
Enable counter %UX0.10.0 %UX0.10.128 %UX0.10.256 %UX0.10.384 BIT
Enable internal preset %UX0.10.1 %UX0.10.129 %UX0.10.257 %UX0.10.385 BIT
Count inc/dec flag %UX0.10.3 %UX0.10.131 | %UX0.10.259 %UX0.10.387 BIT
Latch counter enable %UX0.10.6 %UX0.10.134 %UX0.10.262 9%UX0.10.390 BIT
Pulse input mode %UWO0.10.5 %UWO0.10.13 %UWO0.10.21 %UWO0.10.29 INT
:/r:zrgal preset seting %UDO0.10.3 %UDO0.10.7 %UD0.10.11 %UDO0.10.15 DINT
(b) Monitor area
Device area per each channel
Type Ref.
CHO CH1 CH2 CH3
Carry flag %UX0.10.16 | %UX0.10.144 | %UX0.10.272 | %UX0.10.400 BIT
Borrow flag %UX0.10.17 | %UX0.10.145 | %UX0.10.273 | %UX0.10.401 BIT
Current counter value %UDO0.10.1 %UDO0.10.5 %UDO0.10.9 %UDO0.10.13 DINT
Error code %UWO0.104 | %UWO0.10.12 | %UWO0.10.20 | %UW0.10.28 INT
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(4)Parameter setup

(a) Action command

Device status information (based on slot 9, ch0)
Type - Ref.
CHO Information
Enable counter %UX0.9.0 | O:disable, 1: enable BIT
Enable internal preset %UX0.9.1 | 0O: disable, 1: enable BIT
Count inc/dec flag %UX0.9.3 | 0:INC, 1: DEC BIT
Latch counter enable %UX0.9.6 | O: disable, 1: enable BIT
0: 1-phase 1-input
Pulse input mode %UWO0.9.5 | 1: 1-phase 2-input INT
2: 2-phase 2 multiplication
Internal preset setting value %UD0.9.3 | -2,147,483,648 ~ 2,147,483,647 DINT
b) Monitor area
Device status information (based on slot 9, ch0)
Type - Ref.
CHO Information
Carry flag %UX0.9.16 | 0: disable, 1: enable BIT
Borrow flag %UX0.9.17 | 0: disable, 1: enable BIT
Current counter value %UDO0.9.1 | -2,147,483,648 ~2,147,483,647 DINT
Error code %UWO0.9.4 | Indicates error code INT
10.4.2 Error code
Describes on error of option board high-speed counter
* Describes error code

Erzgrei(.))de Error contents Ref.

21 Pulse input type range setting error

2 CH1(3) RUN request while CHO(2) 2-phase RUN

* CH1(3) is not available when CHO(2) operate as 2-phase mode
25 Internal preset value exceeded counter range

If more than two errors occur, the latest error code is saved and previous error code is removed.
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10.5 Example using high-speed counter

Describes option board high-speed counter example

(1) High-speed counter setup

Set up option board high-speed counter operation by using U area.

(@) Select high-speed counter mode.

Set up high-speed counter mode

i L] MPVE
—] et ERY

IH QT Dmd.9.5

(b) If you need ‘Preset’ function, input ‘Preset value’ and turn on ‘Preset Enable” bit.

Input value to preset

1| WOVE
— —8 Bk

(c) Specify ‘Latch counter’ or ‘Up/Down counter’

Preset Enable signal ON

AE2 £x0.9.1

] |
LI |

(d) Turn on ‘High-speed counter enable’ signal

Turn on High-speed Counter Enable signal (No. 9 slot, No.0 ch) of input option board (XBO-DC04A)

b Hrn.8.0
H IIm CHO
T OCNTEN
(2) Monitoring

You can check option board high-speed counter value by registering %UD0.9.1 (no.9 slot, no.0 ch) in variable
mornitring window or program.

10'13 | LS’ELECTR-’!C
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o
Chapterll TR Output Option Board

This chapter describes specification and how to use the output option board.

11.1 XBO-TNO4A Specification

11.1.1 Output option board specification

Transistor output specification
[tem
XBO-TNO4A Remark
4 (Pulse output function is supported when mounted on
No. of output
standard type)
Insulation method Photo coupler insulation
Rated load voltage DC 24v
Max. load current 0.5A/point, 2A/COM
Surge killer Zener diode
Leakage current when Off 0.1mA or less
Voltage drop when On DC 1V or less
Inrush current 3A, 10ms or less
Response time Off ~ On 1S orless
P On — Off 1ms orless

Operating indicator -

No. of axes 2

Output method Open collector method

, When mounted
Pulse output Control unit Pulse
- on standard type
Control speed 10kpps (One option board supported _ No. 9 slot)
Setting method Setup by DST instruction

Circuit configuration
[

_j Ex_CUT

4 L

Y :: TR :

| L
X AN —
R 24V0C
» >

XBO-TNO4A COM

11-1
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11.2 Positioning Specification

Positioning function is built in XGB output option board. This section describes specification, how-to-use, function,

programming and wiring of built-in positioning.

11.2.1 Performance Specification

(1) Performance Specification

Model
Item

XBO-TNO4A

No. of axes

2

Control method

Position control, speed control

Control unit Pulse
2 | Method Incremental
é Address range -2,147,483,648 ~ 2,147,483,647(pulse)
§ Speed range 1 ~10,000pps(1pps unit)

Manual operation JOG operation

Home return By DOG

Max. connection 2m

Connector

6 Pin connector

11.2.2 Name of each part

(1) Name of each part

XBO-TNO4A

XBO-TNO4A
Item
Diagram
=‘—"—Il= .
2)
:l@@@@@@l:
Structure ﬂLﬂTI_LlJ_}

| ——a |
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11-3

Connector Output point No. Description Remark
X-axis 00 Positioning X-axis pulse string output point
Pulse (Open collector output)
output . Positioning Y-axis pulse string output point
Y-axis 01 .
(Open collector output) High
. Positioning X-axis direction output point Active
N X-axis 02
Direction (Open collector output)
output Y-axis 03 Positioning Y-axis direction output point
(Open collector output)
E;é?/\rlgfl X/Y-axis 24V Terminal for external power supply for TR
Output X/Y-axis COM | Output common terminal
common

(2) Output pulse level

Basic option board output pulse is as follows.

Pulse output . Output signal level
tput signal
method Output signa Forward | Reverse
1
Pulse ||||||'||||||
|
Pulse+Direction
mode '
Low -
Direction ! H i h
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11.2.3 Before Positioning

(1) Positioning function list

Positioning function of XGB option board built-in positioning is as follows.

Positionin o .
. E description Instruction Ref.
function
Speed DST
b
Operation _
pattern Start on e
Position control command _f_l
Dec. st On
ec. stop J_|
Oeration If the rising edge of start command is detected, it moves with designated speed to
P designated position, and complete signal is on (dwell is not supported)
Speed | DST
Operation
pattern Start §0” Time
Speed control command _[}
i On
Dec. stop - f;—|
If the rising edge of start command is detected, it moves with designated speed
Operation | and stops after deceleration by stop command. At this time, complete signal will
not be not on.

| 11-4
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(2) Position control
Position control moves the designated axis from start address (present position) up to target address (movement).
There are two position control methods, absolute and incremental.

(@) Control by absolute coordinates (Absolute coordinates)
Object moves from start address to target address. Position control is performed, based on the address designated
in Home Return (home address).
Direction is determined by start address and target address.
» Start address < target address: forward positioning
» Start address > target address: reverse positioning

(b) Control by incremental coordinates (incremental coordinates)
Object moves from current position as far as the address set in operation data. At this time, target address is based
on start address. Direction is determined by sign (+,-).
» When Address is positive number: forward positioning (Direction increasing address)
* When Address is negative number: reverse positioning (Direction decreasing address)

(3) Speed control
Speed control means that object moves with steady speed (steady pulse string) until stop command.

*When controlling speed, direction is determined by sign of Address set in operation data.
Forward : Address is positive number
Reverse : Address is hegative number
In the speed control, direction is determined by sign of target address regardless of current position and target
position.
For example, current position is 100 and target position is 90, though target position is less than current position,
since sign is positive, it moves forward.

« For more information, refer to XGB positioning manual.
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11.2.4 Positioning Stop Factor

(1) Stop factor and how to deal with stop factor

« If following factor occurs during positioning, it stops without completing positioning.

In case positioning stops by stop instruction (STP, EMG) or following stop factor, generally, the only axis where stop

instruction is executed or stop factor occurs stops.

. Axis operation
Operation status L, . :
Positioning™ | Homing |Jog operation| status after stop
Stop factor . .
instruction "2
Dec. sto Error 322
. P Dec.stop | Dec. stop (Keep Decelerating
Stop by instruction operating)
sequence
Error status
program® Emg. Sto
. g . P Immediate stop (Error 481)
instruction L
Output prohibited
Forward
External upper Immediate sto immediate Etror status
limit “On” P (Error 492)
Stop by stop
external signal Backward
External lower Immediate st immediate Error status
limit “On” P stop (Erro 493)

(CLR instruction) .

*1 : Positioning refers to position control, speed control by positioning data.
*2 . If axis is ‘Output prohibited status’ after being stopped, run a instruction to cancel ‘Output prohibited status'.

*3 : Stop by sequence program refers to stop by “Stop instruction” at XGB program.

(2) Stop Process and Priority

(a) Dec. stop process

« If it stops due to deceleration stop instruction, since positioning operation is not complete, it does not generate

positioning completion signal.

(b) Process of emergency stop and external input upper/lower limits
« If emergency stop instruction or external input upper/lower limits are inputted during positioning control, it stops

positioning control and turns into ‘Output prohibited stats’, generating an error.

(c) Stop process priority

The priority of stop process is as follows.

| Dec. stop < Emg. stop
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(d) Emergency stop
« |t immediately stops if it meets emergency stop while performing start-related instructions (indirect start, direct
start, Home Return start, jog start).
« Emergency stop generates Error 481.
« Since it turns into “Output prohibited status” and “un-defined origin status”, once emergency stop is executed,
execute origin determination (Home return, Current position preset) again to run an instruction that requires
defined origin status”

11.2.5 Manual operation

In general, manual operations refer to operation which doesn't use operation data. In output option board, JOG operation
is supported.

(1) JOG operation

« Jog operation means positioning by jog operation stat contact point

Jog high d/l
ltem Jog forward start Jog backward start 0g nigh speediiow
speed
X-axis %UX0.9.24 %UX0.9.25 %UX0.9.26
XBO-
TNO4A
Y-axis %UX0.9.280 %UX0.9.281 %UX0.9.282

« It is operated by jog speed set in positioning parameter.

« It can be executed when origin is not determined.

* Acceleration/deceleration process is controlled by the duration set in jog acceleration/deceleration time among
parameter settings of this software package.

« If jog speed is set out of allowable range, it generates an error and operation is not available

High spegd Jog 1 ~ 100,000
operation it:
e ) (Unit: 1pps)
Low speed jog 1 ~ jog high speed
operation PO

» Make sure to follow the cautions

Bias speed < Jog high speed < Speed limit

11-7
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11.2.6 Home return
XBO-TNO4A supports only “Home return by DOG”.

____________

_____ a

= Time

| Direction  change
! gt rising edge of
Forward$ ppoG J:
Home high speed/
! Home low speed
i
! |
i ]
i ]
i ]
: : |
Reverse v i i i
| I ’

|
i
DOG !

Home starting

Home
processing

Home

compete

aperation Waitin§>|< Harming

1
1
1
"X Waiting

(a) When homing command (ORG instruction) is executed, it accelerates to home direction set in Home Parameter
and it homes with high speed. (The above figure is example when homing direction is forward)
(b) While target is homing with high speed, if rising edge of DOG (U9.1.B: X-axis) occurs, target speed decreases and

change its direction.

(c) When it accelerates after changing direction, if rising edge of DOG occurs, it homes with low speed.

(d) In the homing status with low speed, rising edge occurs of DOG third time, it stops and determines the origin.

(e) When ‘'On’ time of DOG signal is larger decreasing time, it changes the direction at the falling edge of DOG and
moves with low speed and stops at the rising edge of DOG and determines the origin.

Forward] Home high speed

Home low speed

Reversel DEC. secfion

Hc:ri:’leihigh sp_aed

DOG

. 1iMe

Home decision
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11.2.7 Positioning Basic Parameter Setup

This chapter describes how to register basic parameter of XGB main output option board positioning function and each item.

(1) U device auto registration

(a) Set up the module at the slot in [I/O Parameter]

All Base ‘ Set Base 1

= @3 Base 00 : Default Slot Hadule Comment Input Fiter | Emergency Oul Allocation
£, 00: DC 28y INPUT Oimain) |DC 24V INFUT 18pain 3 Standad [ms]  Defaull PO000 ~ FOOTF
= 01 @ Default 1
= 02 : Default 7
= 03 : Default
= 0 : Default El
= 05 : Default 4
= U6 : Default 5
= 07 Default 3
= 08 : Default 7
& 09 TR OUTPUT. 4 B L
o 10 Default TR OUTPUT, dpaintsl = | - Defaul PO400~ POA3F
10 = &l Digital Madule List
B Input module
=B Dutput module
] TR OUTRUT, 4
< > {gll. Special Module List

B Etc. Module

Delete Slt | | [

[Pt ) [ ok [ conce

(b) Double-click [Variable/Comment].

AOJECT = XEGRO00 = [GlobalMirect Variables]

|4t Eroject Edi Eind/Meplace Mew Qnine Monitor [ebug Inols Window Heip -
InsaEaée = as 8me 2 | LB X | B |hnER
: e ! ae | lsesne
| | FIEIEIEE L &® @ - 2|
Frupact Witk e —
norms [ el e[| et vt oot ¥ |
= §F MHPROIECT - [ Verisble | Twe | Adress | Iniviel Velw [Retain Used | EIP | e
= €9 NewPLCIXGE-XECS)-Oine s
R Global/Direct Variables
= [} Paramenes
B Bsic Parameter
/0 Parameter

5 B Embodded Paramisse
& (3 Scan Program
% [ NewProgram

& User Funcien/Funcion Blo,.
B2 Usor Data Type

B propect |

Funcon(FS

Mzal Hecensy Used - £ 3
= [ HewProarmiProgracn] g Global/Direct Variabies

(c) Select “Register U device” on menu ‘Edit’.

% XGB_PROJECT - XG5000 — [Variable/Comment]

£'h Project |Edit| Find/Replace Miew Online Monitor Debug Tools Window Help -8l x
iDEE D | % BB X |8 YL
% cut Cirlsx & 09 iSO |
H Copy Ctrl+C @ E‘ ® o B
Project Windo .
tema . Delete Del [V] view Variable “E‘\.ﬂew)evioe [¥] view Fizg }
=2 <GB Select Al Clrl+& | Yariable | Type “ Device | Used | Comment:
D Mg nsenLine ot ——l .
- [i 8¢ Delete Line Ctrl+D

Export Variables to Flle,..

¢ Reqister U Device D
=

4

B Project L\f;‘] ‘ariable/Comment

| w0

119 | LSE.ccrric
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(d) Click ‘yes'.

£ Project Edit Find/Replace Wiew Online Monitor Debug Tools Mindow Help

NEads @ |[@s BEme 2 ¢ P BB X SXKELY IAART S LD
los 0@ aw BO@AELL w @ e iF] iZREnw
B AN s R ARHARANERY TS PoDmn @ a)o: ¢ B8 e ey

Project Window

lterns:

Basic Parameter
B /0 Parameter
E Embedded Parameter
= Scan Program
= wProgram
Local Variables

END

[ B project:
9 Autornatically register comments in the U or L Devices according to the special/communication module setin the /0 parameter,
\-‘) The prevmus comments will be deleted,

Function/FE Continue?
| Most Fiecentl Uised
Function Name T T

[£3

< |

MNewPragram [Program]

|

(e) Variables are registered as the screen below.

Begister Special Module Yariables |Z|
= [ &l Applicat]  VariableKind [ Warable | Type | Addess | A [ 0K
D% BasellD, Slotdl: XEF-FPDO24 [Line-Driver, 2-4 hR_GLOBAL _01 _RDY EOOL EUXD.1.15
1 Baselll, SIoth2: KBFAHO4A (40, 202 CH) | || M yraLosa o1 Ry BOIL 2K, 1,15
» C VRO ToiTk_Jaa el eool 240,116
YAR_GLOBAL ToxJooy Bool #1401, 16
: - VARBLOBA ot wCJoa ol BaoL #4017
VAR GLOBAL ot iJog ol Bool #4017
p VRO Toi Tk Joa sPo BooL #1140 1.18
YAR_GLOBAL D1 ¥JOGSPD BOOL 2K, 1,18
: C VRO To1 K DoNE CLR Bool £1%0.1.19
YAR_GLOBAL 01 ¥ DONECLR BOOL $¥0.1.19
. o VAROLOBAL ToivJoaol  BooL $¥0. 1,20
YAR_GLOBAL ToivJocw BooL £1%0.1.20
. - VRO Toi ¥ Joa ol BooL 2K, 1.21
YAR_GLOBAL o1 vJoa ol BooL 2D, 1.21 3
B VRO ToiT¥ Jog sPo Bool #1140, 1.22
YAR_GLOBAL o1 v JogsPD BOOL $40. 1,22
. - VRBLOBAL "o1"¥ DONE LR BOOL 3K, 1,23
YAR_GLOBAL 1Y DONECLR BOOL #¥0.1.23
0 F am 02 _ERR B0l £ 2.0
TP vmeed ooy BO0L 102,15
2 F e geADo_ACT BanL HiK0.2. 16
B M e oeAbi_AcT Bool #0217
14 | AR AL TeT o WWATATTA b
< | @ |« >

When variables are registered by above method, variables are expressed by BIT and WORD.
If you want to check them as DINT, DOWRD, change the data type.

LSE.ccrric | 11-10
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(2) Positioning parameter of XBO-TNO4A

U area of each item is as follows.

Sianal U area for
Item Data type =I9N: Status information positioning
direction - -
X-axis Y-axis
BUSY 0: Stop, 1: Run %X0.9.0 | %UX0.9.256
Error 0: No error, 1: Error occurred %X0.9.1 | %WX0.9.257
Positioning complete 0: not complete, 1: complete %WX0.9.2 | %X0.9.258
Home determination 0: not determined, 1: determined %X0.9.3 | %JX0.9.259
o 0: output available,
Output prohibited P . %WX0.9.4 | %X0.9.260
1: output prohibited
Stop status 0: not stop status, 1: stop status %X0.9.5 | %UX0.9.261
Upper limit 0: not detect, 1: detect %X0.9.6 | %UX0.9.262
Lower limit 0: not detect, 1: detect %X0.9.7 | %UX0.9.263
0: normal status,
EMG. Stop %X0.9.8 | %WUX0.9.264
1: EMG. Stop status
cw/CCcw 0:CW, 1.CCW %X0.9.9 | %UX0.9.265
. . 0: not accelerating ,
Operation status (accelerating) Output ereing WX0.9.10 | %X0.9.266
(monitoring) | 1: accelerating
. 0: not steady status,
Operation status (steady status) %X0.9.11 | %UX0.9.267
1: steady status
. . 0: not decelerating ,
Operation status (decelerating) _ %X0.9.12 | %UX0.9.268
1: decelerating
BOOL -
. 0: not under position control
Position control . %X0.9.13 | %UX0.9.269
1: under position control
0: not under speed control
Speed control %X0.9.14 | %UX0.9.270
1: under speed control
0: not under home return
Home return %X0.9.15 | %UX0.9.271
1:under home return
0: not under JOG low speed
JOG low speed P %WX0.9.16 | %X0.9.272
1: under JOG low speed
. 0: not under JOG high speed
JOG high speed , gn sp %X0.9.17 | %UX0.9.273
1: under JOG high speed
0: JOG stop,
Forward JOG start P %UX0.9.24 | %UX0.9.280
1: forward JOG start
0: JOG stop,
Reverse JOG start P %WX0.9.25 | %UX0.9.281
1: Reverse JOG start
. Input 0: JOG low speed,
JOG lowr/high speed P _ P %WX0.9.26 | %X0.9.282
1: JOG high speed
DOG Operate at rising edge %WX0.9.27 | %UX0.9.283
Upper limit signal Detected at falling edge %X0.9.28 | %X0.9.284
Lower limit signal Detected at falling edge %X0.9.29 | %UX0.9.285
Home return direction 0: CW, 1: CCW %X0.9.30 | %UX0.9.286
. BOOL Input -
Positioning status 0: disable, 1: enable %UX0.9.31 | %X0.9.287
Current position DWARD -2,147,483,648 ~ 2,147,483,647 %D0.9.1 %U00.9.9
Current speed WORD Output 1~ 10,000[pulse/s] %NO0.9.4 | %UM0.9.20
Error code WORD Indicates positioning error %N0.9.5 | %UN0.9.21
Bias speed WORD Input 1~ 10,000[pulse/s] %WNO0.9.6 | %UN0.9.22
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ltem Data type

Speed limit WORD
Acc. time WORD
Dec. time WORD
Home address DINT

Home return high speed WORD
Home return low speed WORD
JOG high speed WORD
JOG low speed WORD

Signal
direction

U area for
Status information positioning
X-axis Y-axis
1~ 10,000[pulses] WN0.9.7 | %WN0.9.23
0 ~ 10,000[unit: ms] %UNO.9.8 %UNO.9.24
0 ~ 10,000[unit: ms] %UNO.9.9 %UNO.9.25
-2,147,483,648 ~ 2,147,483,647 %00.9.5 | %J0.9.13
1~10,000[pulse/s] %UNO.9.12 | %UND.9.28
1~10,000[pulse/s] %UNO.9.13 | %UND.9.29
1~ 10,000[pulses] WN0.9.14 | %N0.9.30
1~ 10,000[pulses] WN0.9.15 | %UM0.9.31

« For more information on positioning parameter item, refer to XGB built-in positioning manual.
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11.3 TR Output Option Board Operation Sequence of Positioning

11-13

11.3.1 Operation Sequence of Positioning

Operation sequence is as follows. Positioning function of the option board operates only at slot number 9.

Positioning system
configuration

—— Select the device to configure the positioning system

(¥BO-TMNO4A supports only open-collector type)

L 3
Wiring of PLC, Driver,
External device

& Wire the PLC and external devices such as power, 1/0 line

Positioning parameter setup

——@ Set up the parameter referring to positioning U parameter area.

y

Servo driver parameter setup

g Set up the servo parameter according to postioning parameter.

!

Power supply

h 4

Check error
code and action

——3a@ Test basic operation through XGA000

> Basic operating test
>
Yes

Check error
code and action

L J

Positioning programming

——& Program for actual postioning

Y

Positioning start

e
Yes
End
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11.4 Positioning Instruction List

Positioning instructions used in XBO-TNO4A positioning are summarized as follows.

(1) XBO-TNO4A positioning instruction

Instruci XGB built-in
on Command Command condition positioning
manual
ORG Home return Slot, command axis 521
) Slot, command axis, position, speed, dwell time, M code, control
DST Direct start 523
word
STP Stop Slot, command axis, dec. time 529
PRS Current position preset Slot, command axis, position 5.2.18
EMG EMG. Stop Slot, command axis 5.2.19
Error reset, output prohibition o
CLR cancel Slot, command axis, disable/enable pulse output 5.2.20

» XGB posttioning instruction operates at rising edge. Namely, instruction is executed once when execution contact point

is on.

» For instruction, refer to XGB positioning manual.
» When using DST instruction in XBO-TNO4A, dwell ime and M code are not supported.

| 11-14
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11.5 Positioning Example

This chapter describes positioning example of XBO-TNO4A.
(1)Positioning setup

Option board positioning is set up by U area. Set up each parameter to use positioning function.

(@ Input each parameter value.

2FH153
I
N
HOVE HOVE
BN ENO E ENOt
I {IN OUTE BWO9.6 | 10000 {IN OUTE RWO.9.7
003 _pos_ _0003_POS_
%_Blassnd R_Spdlimit
HOVE HOVE
EN - ENO BN ENO
2000 4N OUTE UN0.9.8 2000 N OUTk #M0.9.9
_0009_POs_ _0009_POS_
H_AccTimel H_OecTimel
8F¥153 2UK0.9.25
— ¥ —
_H _009_pos_
£ Ul mit
2UK0.9.29
—_
_009_pos_
£ [[Tnit
(b) Turn On or Off according whether to use positioning
#FH153 HU%0.9.31
— | —
_ON _0009_Pos_
4_Ermable
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(c) Setup the function as follows.

INST
ELR( APH_PRS
— | REN ~ DONE

INST1
ELEY APM_DST
— | RE]  OOWE- 0 JBASE  STATH
0 {BusE  sTATH g {5L0T
g {sLom 0 Jax1s
0 {ax1s 0 RS _4
DR
100000 ~A40DR
10000 {3PEED
0 {owELL
0 {McooE
0 {pos_s
RO
AES_ING  JaBS_I
hC
TIME_SEL {TIME_
SEL
Monitoring

You can check option board posioing speed, crrent position by regstering %6UW0.9.4,% UWO0.9.1(No. 9 slot, X-axis)

at variable monitor window or program
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Chapterl2 Memory Module
12.1 Memory Module Specification

You can save user program safely or download user program to PLC without special handling when user program is
damaged by using external memory module in XGB PLC

12.1.1 Memory module specification

ltem XBO-M2MB Ref.
Memory capacity 2MByte
Memory type Flash Memory
Specification USB supported, Program ReadA\rite
Indicator LED (RUN/WRITE/ READ)
Operating mode setup Mode setup by rotary switch
Operating power supply RS-232C communication connecter, 5V
USB connector
Purpose For moving

12.1.2 Memory module structure

RUN LED

= WRITE LED
[]

READ LED

1: READ mode
3:WRITE mode
5 : XG5000 I/F mode

f USB connector
RS-232C connector

-.Memory module can be used for XGB (not supported for XGK/I/R)
-.Memory module is not supported at the version below
(XBMS: V2.5 or less, XBCH: V1.8 or less, XECH: V1.2 or less)

12-1
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12.1.3 How to use memory module

(1) Save program, parameter, communication parameter at external memory module
(a) Set the switch of memory module as 1
(b) Install memory module at the RS-232C port of main unit
- After installation, program and parameter (including communication) is saved into memory module and READ
LEDison
- If Saving program and parameter is complete, READ LED is off
(c) Separate memory module from main unit

(2) Save user program of external memory module at main unit
(a) Set the operating mode of main unit as STOP
- In RUN mode, you can't save program
(b) Set the switch of memory module as 3
(¢) Install the memory module
- Install it at the RS-232C port of the main unit.
- PLC program and parameter (including communication) is written and WRITE LED is on
- If saving program and parameter is complete, WRITE LED is off.
(d) If you change operation mode of PLC into RUN, PLC operates with program and parameter saved in memory
module.

With the above handling, you can run PLC with program saved in memory module

(3) Save program of XG5000at the memory module
(a) Set the mode switch of XBO-M2MB as “5” and connect XBO-M2MB to USB port of PC
(b) Select Project - Write to Memory on XG5000 menu.

{ [ Project| Edit Find/Replace View Online Mo
[ Mew Project,,, Ctrl+M i
= Dpen Project,,, Ctrl+0
(&, Open from PLC,,,
Open KGLWIN File, ]
Open GrAWIN File,,,

Save Project Ctrl+3
Save As...

Close Project
Save As Binary..,
Wite Binary to PLC, .,
Qpen from Mermory

[ Hrite to Memory. .,

Add ltem >
Import ltem from File [

Export to File,,.
Save Variable Mames to File,,,
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(c) ‘Write’ window is created as follows.

16D G
1% Parameter
Basic parameter
E 1/0 parameter
@, Special module parameter
Program

(d) “Writing completed” window appears.

“winting Parameter... Elapzed time:
0001

1.0KE / 7.9KB

Current: - 12%

Tatal:

AG5000

\i‘) Writing completed

(e) With above method, through XG5000, you can save program, parameter, communication parameter
at XBO-M2MB

(4) Open from memory module
(a) Set the mode switch of XBO-M2MB as “5” and connect XBO-M2MB to USB port of PC
(b) Select “Project > Open from Memory” on XG5000 menu

12-3 | LSE.ccrric



Chapter 12 Memory Module

Project| Edit Find/Replace Miew Online M
[ Mew Project,.,, Cirl+M
= Open Project,,, Ctrl+0
(&, Open from PLC,.,
Open KGLWIN File,,,
Open GMWIN File,

[E Save Project Ctrl+5
Save As. ..
Close Project

Save As Binary, .
Write Binary to PLC...

Open from Memary M |
Write to Mernorny, "

(c) "Read” window is created as follows.

[V G
I Parameter
Basic parameter
E 1/0 parameter
@, Special module parameter
Program

(d) “Reading is completed” window appears.

Reading Parameter Elapzed time:

4.9KB / 7.9KB

Current:

Total:

AG5000

(e) With above method, through XG5000, you can save program, parameter, communication parameter
from XBO-M2MB

stELECTR’FC | 12-4
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(5) Write to Memory module

(a) Set the mode switch of XBO-M2MB as “5” and connect XBO-M2MB to USB port
(b) Click “Online = Write to Memory module” on XG-PD menu

Online| EDS Tools Window Help
Lo Connect
& Connection Settings

Reset 4

Write to Mermory module,\
Fiead from Memory mudﬁ}%

(c) If you click “OK” button, it saves each parameter at the memory module.

Write parameter(standard settings,HS link.... |X|

= M
= [VIED
E
[IRL
ME
ME
Write parameter |§|

Wiiting file on PLLC.

[ Cancel |
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(d) If “Enable Link” window appears, check the item and press “Write”

Enable Link(HS Link,P2P) X

= & XECS_Master_232
=] MewPLC

=-[JE High-spesd Link
[]== High-speed Link 01
[]== High-speed Link 02

=-[JE& FzFEIF
== P2P(EIP) 01
[J&= P2PEIF) 02
[J== P2PEIF) 03

Wit ] [ Cloze

(e) “Enable, Disable” window appears

!E Finished Enabling/Disabling,
L

stELEC TRIC | 12-6
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(6) Read from Memory module
(a) Set the mode switch of XBO-M2MB as “5” and connect XBO-M2MB to USB port of PC
(b) Select “Online > Read from Memory module” on XG-PD menu.
[Online| EDS Tonls Window Help

& Copnect
&5 Cannection Settings

Feset ’

Write to Mermory module
| Fead from Mermaory module . |

() If you click “OK” button”, it read each parameter form the memory module.

Bead parameter{standard settings,HS link.... [?|

= [
=[]

=
15

= HE
[w]e==
[w]=

=
[w]=
[v]=
[w]=

Read parameter

Fieading file from PLC.

| Cancel |

-. “Open from memory module” and “Write to Memory module” menus of XG5000 are activated when PLC is Offling.
They are deactivated when PLC is Online.
-. When connecting with XG5000, connection type should be ‘USB’
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12.1.4 How to use when password is set

(1) When connecting XG5000 with memory module

(a) When setting password at program and writing program to memory module, it is saved according to rotary switch
operating mode without functions cancelling the password

1) When writing program, check whether to use password at ‘Write’ window.

16D [N [ ok |
Comment
I Parameter

Program
{0 Program Upload Prokibit

Pazsword

2) If you press ‘OK’ after setting password, program is saved at memory module with that password.

Password

our pagsword must be 8 characters or less.

Please set your password the zame as the PLC.
If the pazswords between memary module and PLC are differsnt, you
canhot wite or read the project.

Pazsword

[ o ] [ Cancel

(b) When reading password-set program to XG5000, screen appears, which is same as when password is set in PLC.

1) “Password” window is created.

Password

Paszword iz zet in the PLC

Enter the pazsword

Pazzword: |:|

2) If you input password same as that in memory module, it reads program.
3) When password is incorrect, error message appears as follows.

stELECTR’."C | 12-8
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Password

rrect@aaawn
heck if

aps-Lock is set, Password is case-sensitive,

(2) Whrite to PLC by memory module

(a) When password of program in memory module is not set
1) When no password is set in PLC
- Saves program of the memory module in PLC
2) When password is setin PLC
- Writing is not executed

(b) When password of program in memory module is set
1) When no password is setin PLC

- Writing to PLC is executed

But, password of the memory module is not written to PLC.
2) When password is set in PLC

- When PLC password is same as that of the memory module, writing is executed.

- When PLC password is not same as that of the memory module, writing is not executed.
(WRITE LED flickers)

129 | LSE.ccrric
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(3) Reading program in PLC to memory module

(@) When password of program in PLC is not set
1) When no password is set in the memory module
- Reads program from PLC
2) When password is set in the memory module
- After reading, it clears password of the memory module

(b) When password of program in PLC is set
3) When no password is set in the memory module
- Writing is not executed
4) When password is set in the memory module
- When PLC password is same as that of the memory module, writing is executed.
- When PLC password is not same as that of the memory module, writing is not executed.

(4) When LED flickers
Condition LED
1 | PLCtypeis not XGB RUN LED flickers
2 | Operating mode changes while being connected to XG5000 or PLC RUN LED flickers
3 | Connected to XG5000 while mode switchis “1” READ LED flickers
4 | PLC program upload is prohibited READ LED flickers
5 | You execute reading when password is set in PLC READ LED flickers
(when password is not same as that of memory module)
6 | Connected to XG5000 while mode switchis “3” WRITE LED flickers
7 | You execute writing the memory module when PLC mode is RUN WRITE LED flickers
8 | Connected to the different type of PLC with the type set in the memory | WRITE LED flickers
module
9 | You executes writihg when PLC password is not same as that of | WRITE LED flickers
memory module

-. Memory module can cancel PLC password and read/write but can't set, delete and change the password.
-. Do not run PLC while external memory module is connected to.
-. Do not remove memory module while READMWRITE LED is on.
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Chapter 13 Installation and Wiring

13.1 Safety Instruction

7

AN 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
uppet/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)
(@) 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 13.1.1 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
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In case of AC

— — pnm
X156
Pm

13.1.1 Fail safe circuit

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

:E Check direct E aE.E.E.:—I

current
Signal input \

PLC RUN output
| Start available as RA1
~

%WFX69

Proaram

Incase of AC.DC

Power

| Output for warning

] :E_I device

Emergency stop,
Stop by limit

$——S——_—*% Configure partthat lead
opposite operation or
breakdown such as
interlock circuit forward,

'f—H_—(r—»HH; reverse revolution by

j external interlock circuit

Start sequence of power
In case of AC

(1)
2
3
)

13-3

Turn on power

Run CPU.

Turn on start switch

Output device runs by program through
magnetic contactor (MC) [On]

(Lamp or buzzer) 'M
— RUN by FO09C

& Power off to output

Trans Trans L

Fuse Fuse

WEXE9

.’; |—me/ o)

WEX16

0
|_me/)z,________——--— Timer setting

which DC input
signal is
confioured.

133}
poner
Fuse

A Voltage relay

equipped
Output for warning
(Lamp or buzzer)
[ | Run by FOO9C
TI:-I .l,ﬁ:"l 4—'__/
) Qﬂ‘-:l.- L

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

Start sequence of power T
In case of AC DC
(1) Run CPU after power is on
(2) Turn on RA2 as DC power on
(3) Turn on timer after DC power is stable.
(4) Turn on start switch
(5) Output device runs by program through magnetic
contactor (MC) [On]
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(2) System design circuit example (When ERR contact point of power module is used)

Checking DC
current \
Sianal input \
L
Start stop circuit
PLC RUN output

Available to start as
N

Configure part that lead
opposite operation or
breakdown such as
interlock circuit forward,
reverse revolution by
external interlock circuit

Start sequence of power
In case of AC DC

\n
RAL Q

Start W

)

\

S

-

(1) Run CPU after turning on power.
(2) Turn on RA2 with DC power supplied
(3) Turn on timer after DC power is stable

(4) Turn on start siw

Fuse

Timer setting
which DC input
signal is
configured.

Voltage relay
equipped

Output for warning
(Lamp or buzzer)

Stop by ERR
Error Off

ERR contact point off to
output device power off

(Emergency stop,
stop by limit)

(5) Turn on start switch Output device runs by program through magnetic contactor

(MC) [On]
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(3) Fail safe countermeasure in case of PLC error

Error of PLC CPU and memory is detected by self diagnosis but in case error occurs in 1O control part, etc., CPU can detect the
error. In this case, though it is different according to status error, all contact point is on or off, so safety may not be guaranteed.
Though we do our best to our quality as producer, configure safety circuit preparing that error occurs in PLC and it lead to

breakdown or accident.
System example
Mai | | Input Input | Output | Output
an nput - Input. 16 16 16 16
unit 16 point | 16 point ) ) . .
point point point point

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

[Fail safe circuit example]

\ Output module for fail safe

Since P80 turn on/off every 0.5s, use TR output.

13-5

On delay timer
%X0.1.0 O Fﬂ\
| %EX147 Off delay timer
||
‘ %X0.1.0 %X0.1.10 [T ] I I Y
%X0.1.63 O C
%X0.1.0 0 6
«—>«—> .
05s '05s W o . Y {
T 0 DC24v
o7 () —
CPU unit Output module
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13.1.2 PLC heat calculation

(1) Power consumption of each part

(@) Power consumption of module
The power conversion efficiency of power module is about 70% and the other 30% is gone with heat; 3/7 of the output

power is the pure power consumption. Therefore, the calculation is as follows.

e Wpw =3/7 {(Isv X 5) + (Il2av X 24)} (W)
Isv: power consumption of each module DC5V circuit(intemal current consumption)
l2av:  the average current consumption of DC24V used for output module

(current consumption of simultaneous On paint)

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=lout X Vdop X outputpointX simultaneous On rate (W)
lout : output current (actually used current) (A)
Vdrop: voltage drop of each output module (V)

AC power
100v~240V

o—0r>—
O—o—

constant

/ !
L v/ / / / / /
/ / / / /
Main unit Comm. | Comm. |ouput [input Special | input
ocsv I I8

o NOOXT

transformer

[ out

AC power

100V~240V

u—)—o\o—> 5
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13-7

(e) Input average power consumption of input module
(power consumption of simultaneous On point)
o Win =Iin 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 + l1cov 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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13.2 Attachment/Detachment of Modules

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

1 — H}f}
3 s
& \ 1
Module fixation (Hook)
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(2) Detachment of module
o Get up the hook for fixation of upper part and lower part and disconnect it.

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

Hook for module fixation

/N Remark

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

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.

2-@4.5 screw hole

1 13-10
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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™

¥
[aued

PLC

ij mor above g

30mmor above™

5mm or above™ 5mm 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.

(b) Don'tinstall as shown below.

(6) Distance with other device

13-11 | LSE.ecrric
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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: 200 mm or more
Device installed beside PLC: 50 mm or more

50mix or above

50mm or above

— N\
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13.2.2 Caution in handling

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

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

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

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

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

cause short, malfunction or error.

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

(e) Wiring
« In case of wiring 10 with high voltage line or power line, induced obstacle may cause error.
e Let no cable pass the 10 operation indication part (LED).
(You can't discriminate the 10 indication.)
e 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
Surge killer
COM
ouTt Induced load
.|.
Output module Pt p—
Diode
COM
(f) Terminal block

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

(g) Don'timpact IO module or don't disassemble the PCB from case.
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B
13.3 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 it is 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.

13.3.1 Power wiring

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

=]
== oeannnenn =
i =
ggggey g
AC power ||u ; 2
100V~240V AC power '|AC100-240V |
aAaiuneoews
O—0co— voltage |— —_
transformer

(2) Connect noise that include small noise between line and earth.
(When there are moch noise, connect insulated transformer.)

e e | 13-14
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(3) Isolate the PLC power, I/O devices and power devices as follows.

/ [ S S S/
/ /7 7 7 7

Main unit
Main PLC
power power Constant
AC220v O—6 o—T—¢ o Vollage TR —
Transformer ‘
A A
10 power
-
®—O O

L~ o———p Main circuit device

(@) 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 externally as presented below.

=\
NEERNN
I | 24V |
CPU o) CPU o

(N \
DC 24v

|
CPU \ o -
Power

(5) AC110V/IAC220V/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
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(8) To prevent surge from lightning, use the lightning surge absorber as presented below.

PLC
I/O device

I

- - B2

Surge absorber to prevent lighting

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

(9) When noise penetration coure use an insulated shielding transformer or noise fitter.

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

13.3.2 1/O Device wiring

(1) The size of I/O device cable is limited to 0.3~2 mm? but it is recommended to select a size(0.3 mm?) to use conveniently.
(2) Please isolate input signal line from output signal line.
(3) /O signal lines should be wired 200mm and more away from high voltage/high current main circuit cable.

(4) Batch shield cable should be used and the PLC side should be grounded unless the main circuit cable and power cable can
not be isolated.

PLG Shield cable
| U | S O
Input © ©
Output D(|3
i | —

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

(1) The PLC contains a proper noise measure, so it can be used without any separate grounding if there is a large noise.
However, if grounding is required, please refer to the followings.

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

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

PLC Otherdevioes PLC Otherdevices PLC Oterdevioes
Type 3 Grounding Type 3 Grounding

A) Exclusive grounding : best  B) common grounding : good  C) common grounding: defective

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

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

The specifications of cable used for wiring are as follows.

Types of external Cable specification (mm?)

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

1 13-18
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Chapter 14 Maintenance

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

14.1 Maintenance and Inspection

The 1/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 voltage -
Change rate of input voltage (Lessthan—15% 10420%) Hold it with the allowable range.
Power supply for input/output lr:z:ﬁmpm speciication of each Hold it with the allowable range of each module.
Temperature | 0~+55°C
Ambient Adjust the operating temperature and humidity with the defined range.
. Humidity 5~ 95%RH
environment
Vibration No vibration Use vibration resisting rubber or the vibration prevention method.
Play of modules No play allowed Securely enrage the hook.
Con‘nectlng conditons 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

14.2 Daily Inspection

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

14-1

Check ltems Check Points Judgment co . ¢
Actions
Connection condiions of base | Check the screws. Screws should not be loase. Retighten Screws.
Connection conditions of Check the connecting screws :
InpuIOuput moduie Check module cover, Screws should not be loase. Retighten Screws.
. " Check for loose mounting screws. | Screws should not be loose. Retighten Screws.
Connecting conditions of :
terminal block or extension Che{_:k the dtance betvieen soderess Proper clearance should be provided. Correct.
terminals.
bl
cane Connecting of expansion cable. Connector should not be loose. Correct.
PWR LED Checkthatthe LED is On. On(Off indicates an error) See chapter 4.
Run LED Check that the LED is On during Run. On (flickering or On indicates an error) See chapter 4.
\ED ERRLED Check that the LED is Off during Run. Flickering indicates an error See chapter 4.
indi Onwhen input is On,
incicator Input LED Check that the LED turns On and Off. _ P _ See chapter 4.
Off when input is off.
Onwhen output is On,
Output LED Check that the LED turns On and Off . See chapter 4.
Off when output is off
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14.3 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 temperature 0~55°C
Ambient Ambient Humicity - Measure with thermometer and | 5~ 9504RH Adjust to general standard
hygrometer ,
environment There should be no (Intermal environmental
. . - ] standard of control section
Ambient pollution level | - MeAsUIE CoToSVE gas . )
COrrosive gases
The module should be move The module should be
Looseness, Ingress
PLC the unit mounted securely.
N : 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
. Visual check Proper clearance Correct
Connectingco . P
) terminals
nditions
Retighten  connector
Connectors should not be _
Loose connectors | Visual check mounting
loose.
SCrews

Line voltage check

Measure voltage between

input terminals

DC24V:DC204~288V

Change supply power

14-2
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Chapter 15 Troubleshooting

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

15.1 Basic Procedure of Troubleshooting

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

(1) Visual checks
Check the following points.

¢ Machine operating condition (in stop and operation status)

e Power On/Off
e Status of I/O devices

¢ Condition of wiring (I/O wires, extension and communications cables)
o Display states of various indicators (such as POWER LED, RUN LED, ERR LED and I/O LED)
After checking them, connect peripheral devices and check the operation status of the PLC and the program contents.

(2) Trouble Check

Observe any change in the error conditions during the following.
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 ?
¢ |/O module or another module?
o PLC program?

15.2 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

Off ?

Is the ERR LED flickering ? I |:>
Are the RUN LED turned

Off ?

1/0 module doesn't operate
properly.
Program cannot be written. I |:>

Flowchart used when the POWER LED is turned Off.

Flowchart used when the ERR LED is flickering.

Flowchart used when the output load of the output module doesn't
turn on.

Flowchart used when the RUN turned Off. I
Flowchart used when a program can't be written to the PLC. I
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15.2.1 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. ]

No

Is the power supply
operating?

\ 4

Supply the power.

.

No Yes
Does the power LED
turns On?
L No
Is the vottage within the rated - Supply the power properly.
power? v
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
< Does the power LED
turns On?
v
Write down the troubleshooting
Questionnaire and contact
the nearest service center.
\4

Complete l
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15.2.2 Troubleshooting flowchart used with when the ERR (Error) LED is flickering

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

[ STOP LED goes flickering ]

l

Check the error code, with

connected XG5000.
No
: See Appendix 1 Flag list and
Waming ’ remove the cause of the
error.
Yes

No
Is ERR LED still

flicking ?

[
»

\ 4

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

N 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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15.2.3 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

Is RUN/ STOP LED Off?

Yes

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

The following flowchart explains corrective action procedure used when the 1/0O module doesn’t operate normally.

‘ SWITCH?

S0 TCHZ SOL1
I & I & LA

’7'SEILI

!

[ When the I/O module doesn’t work normally. ]
No
Is the output LED of SOL1
On?
Yes
f A
v
Measure the votage of Correct  wiring. Replace the connector of Check the status of SOL1

terminal in SOL1 by Tester.

the terminal block.

by XG5000.

Is the measured value

Separate the external
wiring than check the

conditon  of
module.

output

A

v

Check the status of
SOL1.

No

Is the
terminal connector
appropriate?

Yes /\ No
Is it normal condition?

\/

A

y

!

S it normal conditions

No

‘L

( Continue )

Replace the Unit
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No
re the indicator LED of the

witch 1 and 2 on?

Yes

A 4

Check voltage of switch 1,2 by Check voltage of switch 1,2 by
tester tester

Yes
Is the measured value

nomal?

Is the measured value

Yes . -
Is input wiring correct?

y
Separate the external

wiring witch then check
the status by forced

v

- s Correct wiring Retighten the Replgce the
Shemeasu ue terminal screw. Terminal board
No connector.
< A 4
A 4 {V I

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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15.3 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
Tel) FAX)

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

CPU model: ( )OS version 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. Isthe 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:

15-7
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15.4 Troubleshooting Examples

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

15.4.1 Input circuit troubles and corrective actions
The followings describe possible troubles with input circuits, as well as corrective actions.

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

doesn't turn off.

AC input

=

Exterr?al device

e
o/

Input signal

doesn’t turn off.

(Neon lamp
may be still on)

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

AC input

g\
N\

J iC Leskage ourent
lE

terminals of the input module.

AC input
i c P
b

* CR values are determined by the leakage
current value.
—Recommended value C: 0.1 ~ 0.474F
R: 47 ~ 120 Q (1/2W)
Or make up another independent display circuit.

Input signal

doesn't turn off.

Leakage current due to line capacity of wiring
cable.

* Locate the power supply on the external device
side as shown below.

» AC input » AC input
l| 4| Leakagecurent ll L
T o T
Extemal device Extermdl device
Input  signal | Leakage current of external device (Drive by switch | ¢ Connect an appropriate register, which will make the
doesnt tun | with LED indicator) voltage higher than the OFF voltage across the input module
off. —_— terminal and common terminal.
» OC input -
ll ,\ [ Pmp— NCinnint
E —CI
* Use only one power supply.
Input  signal |  Sneak current due to the use of two different | ¢ Connect a sneak current prevention diode.
doesnt turn | power supplies.
off. — |
OC input OC input

[

T

e E1>E2, sneaked.
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15.4.2

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 eLoad is half-wave rectified inside (in some cases, itis | ®* Connect registers of tens to hundreds KQ across the
is off, excessive true of a solenoid) load in parallel.
voltage is *When the polarity of the power supply is as shown in
applied to the @, C is charged. W hen the polarity is as shown in ), — R
load. the voltage charged in C plus the line voltage are
applied across D. Max. voltage is agprox. 2\2. 0
- | S
4 g “«—
y I% C W I%:l Load ?

*) 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.

The load doesn't
turn off.

* Leakage current by surge absorbing circuit, which is
connected to output element in parallel.

Output

Load

——

[ 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.

=] [

Load Load

When the load is
C-R type timer,
time

constant
fluctuates.

* Leakage current by surge absorbing circuit, which is
connected to output element in parallel.

Output

Leakage curent

$T

* 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
@
0:O0
X
Output L/ @

The load does not
turn off.

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

Output

]
— IEZ 4_| E1

1

E1<E2, sneaks. El is off (E2 is on), sneaks.

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

Output

Pl

i

If the load is the relay, etc, connect a counter-electromotive
voltage absorbing code as shown by the dot line.
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Output circuit troubles and corrective actions (continued).

Corrective actions

Condition Cause
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 (L/R is large) such as is | load using the same contact.
time is long. directly driven with the transistor output.
Output Output
(_|_Off current 4 %
)
L 0
-
8 S T
* The off response time can be delayed by one or
more second as some loads make the current
flow across the diode at the off time of the
transistor output.
Output Surge current of the white lamp on. * To suppress the surge current make the dark
transistor  is current of 1/3 to 1/5 rated current flow.
destroyed.

Output

S

E1l

‘ | 7t

A surge current of 10 times or more when turned
on.

= .
Al B

Sink type transistor output

Output

E |

R

type

1
m |

Source transistor

outout
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15.5 Error Code List

Error
code Error cause Action Operation LED Diagnosis
(Dec) (restart mode after taking an action) status status point
Program to execute is . . 0.5 second
23 abnormal Start after reloading the program Warning Flicker RUN mode
Start after reloading I/O parameter,
Battery change if battery has a problem 0.5 second Reset
24 | I/O parameter error . ) Warning N RUN mode
Check the preservation status after I/O parameter Flicker L
. . . switching
reloading and if error occurs, change the unit.
Start after reloading Basic parameter,
Change battery if it has a problem. 0.5 second Reset

25 Basic parameter error Check the preservation status after Basic Warning Fiicker RUN mode

parameter reloading and if error occurs, change switching
the unit.

Module set in parameter

. ) . 05 d RUN mod
30 and the installed module modify the module or parameter and then restart. Warning ) secon . mo ©
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 Flicker 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 Scan end

operation. module and restart (acc.to parameter.)
N°m7a' 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 ) Scanend
data during operation not Flicker
. restart (acc.to parameter).
available
Abnormal system end by noise or hard ware error.
39 Abnormal stop of 1If !t occurs repeatedly when power Heavy error 0.1 §econd Or(_jlnary
CPU or malfunction reinput, request service center Flicker time
2) Noise measures
Scan time of program
duri fi . . . .
uning operafion After checking the scan watchdog time designated While
exceeds the scan . ) 0.5 second .

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

Operati . .
pefation .error Remove operation error — reload the program While
occurs while . 0.5 second .

41 . and restart. Warning ) running the

running the user Flicker
program
program.

a4 Timer index user After reloading a timer index program modification, Warning 05 §ec0nd Scanend
error start Flicker
Heavy error of Refer to Heavy error detection flag and modifies 1 second

50 . ) Heavy error ) Scan end
external device the device and restart. (Acc. Parameter) vy Flicker

. . . While
E_STOP function After removing error causes which starts E_STOP 1 second .

60 - L . - Heavy error ) running the

executed function in program, power reinput Flicker
program
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Error Error cause Action Operation LED Diagnosis
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 O'.l second Qrdlnary
Flicker time
. . 0.1 second | Ordinary
502 | Battery voltage falling Battery change at power On status Warning Flicker ime

| 15-12
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Appendix 1 Flag List

Appendix 1.1 Special Relay (F) List

Word Bit Variables Function Description
%FDO _SYS_STATE Mode and state Indicates PLC mode and operation State.
%FX0 _RUN Run Run state.
%FX1 _STOP Stop Stop state.
%FX2 _ERROR Error Error state.
%FX3 _DEBUG Debug Debug state.
%FX4 _LOCAL_CON Local control Local control mode.
%FX6 _REMOTE_CON Remote mode Remote control mode.
%FX8 _RUN_EDIT_ST Editing program download during RUN.
%FX9 _RUN_EDIT_CHK Internal edit processing during RUN.
Online editing
%FX10 | _RUN_EDIT_DONE Edit is done during RUN.
%FX11 | _RUN_EDIT_NG Edit is ended abnormally during RUN.
%FX12 | _CMOD_KEY Operation mode changed by key.
— %FX13 | _CMOD_LPADT o . Operation mode changed by local PADT.
%FX14 | _CMOD_RPADT ange Operation Mode Operation mode changed by Remote PADT.
%FX15 | CMOD RLINK Operation mode changed by Remote communication
module.
%FX16 | _FORCE_IN Forced input Forced input state.
%FX17 | _FORCE_OUT Forced output Forced output state.
%FX20 | _MON_On Monitor Monitor on execution.
%FX21 | USTOP On Stop by STOP function :(I:_; stops by STOP function after finishing current
%FX22 | _ESTOP_On Stop by Estop function PLC stops by ESTOP function promptly
%FX24 | _INIT_RUN Initialize Initialization task on execution.
%FX28 | _PB1 Program Code 1 Program Code 1 selected.
%FX29 | _PB2 Program Code 2 Program Code 2 selected.
%FX30 | _CB1 Compile Code 1 Compile Code 1 selected.
%FX31 | _CB2 Compile Code2 Compile Code 2 selected.
%FD1 _CNF_ER System error Reports heavy error state of system.
%FX33 | |0 TYER Module Type error Module Type does not match.
%FX34 | 10 DEER zﬂrcr’:rme detachment Module is detached.
HEe3 %FX36 | _IO_RWER Module 1/O error Module 1/O error.
%FX37 | _IP_IFER Module interface error Speciallcommunication module interface error.
%FX38 | _ANNUM_ER External device error Detected heavy errorin - extermal

Device.
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Word Bit Variable Function Description
%FX40 _BPRM_ER Basic parameter Basic parameter error.
%FX41 | _IOPRM_ER |0 parameter I/0 configuration parameter error.
. Special module parameter is
%FX42 | _SPPRM_ER Special module parameter hec uep !
Abnormal.
Communication module Communication module parameter
%FX43 | CPPRM_ER unication modu ~ommunicat uep
%EW2~3 parameter is abnormal.
%FX44 | PGM_ER Program error There is error in Check Sum of user program
%FX45 | _CODE_ER Program code error Meets instruction can not be interpreted
CPU abnormal sto The saved program is damaged because of CPU
%FX46 | SWDT ER nalstop ved program Is damag v
Or malfunction abnormal end or program can not be executed.
%FX48 | _WDT_ER Scan watchdog Scan watchdog operated.
%FD2 _CNF_WAR System warning Reports light error state of system.
%FX64 RTC_ER RTC data error RTC data Error occurred
%FX65 DBCK _ER Backup error Data backup error.
%FX66 HBCK _ER Restart error Hot Restart is not available
%FX67 ABSD ER Operation shutdown error Stop by abnormal operation.
%FX68 TASK_ER Task collision Tasks are under collision
%FX69 | BAT ER Battery error There is error in battery status
_— %FX70 | _ANNUM_WAR External device error Detected light error of external device.
0
%FX72 | _HS_WAR1 High speed link 1 High speed link — parameter 1 error.
%FX73 | _HS_WAR2 High speed link 2 High speed link — parameter 2 error.
%FX84 _P2P_WAR1 P2P parameter 1 P2P — parameter 1 error.
%FX85 _P2P_WAR2 P2P parameter 2 P2P — parameter 2 error.
%FX86 _P2P_WAR3 P2P parameter 3 P2P — parameter 3 error.
%FX92 _CONSTANT_ER Constant error Constant error.
%FW9 _USER_F User contact Timer used by user.
As a clock signal available at user program, it
%FX144 T20MS 20ms . !
° = reverses On/Off every half period. Since clock
%FX145 | _T100MS 100ms signal is dealt with at the end of scan, there may
be delay or distortion according to scan time. So
%FX146 | _T200MS 200ms use clock that's longer than scan time. Clock
%FX147 | TIS 1s Clock signal is Off status at the start of scan program
and task program.
%FX148 | T2S 25 Clock _T100ms clock
: 50ms : 50ms :
%FX149 | _T10S 10 s Clock : : :
%FW9
%FX150 | _T20S 20 s Clock m
%FX151 | _T60S 60 s Clock
%FX153 | On Ordinary time On Always On state Bit.
%FX154 | _Off Ordinary time Off Always Off state Bit.
%FX155 | _10n 1scan On First scan On Bit.
%FX156 | _10Off 1scan Off First scan OFF bit.
%FX157 | _STOG Reversal Reversal every scan.
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Word Bit Variable Function Description
%FW10 | _USER_CLK User Clock Clock available for user setting.
%FX160 | _USR_CLKO Setting scan repeat On/Off as much as set scan Clock 0.
%FX161 | _USR_CLK1 Setting scan repeat On/Off as much as set scan Clock 1.
%FX162 | _USR_CLK2 Setting scan repeat On/Off as much as set scan Clock 2.

%FW10 %FX163 | _USR_CLK3 Setting scan repeat On/Off as much as set scan Clock 3.
%FX164 | _USR_CLK4 Setting scan repeat On/Off as much as set scan Clock 4.
%FX165 | _USR_CLK5 Setting scan repeat On/Off as much as set scan Clock 5.
%FX166 | _USR_CLK6 Setting scan repeat On/Off as much as set scan Clock 6.
%FX167 | _USR_CLK7 Setting scan repeat On/Off as much as set scan Clock 7.
%FW11 | _LOGIC_RESULT Logic result Indicates logic results.

%EW11 %FX176 | _ERR operation error On during 1 scan in case of operation error.
%FX181 | _LER Operation error latch Continuously On in case of operation error

%FW14 - _FALS_NUM FALS no. Indicates FALS no.

%FW15 - _PUTGET_ERRO PUT/GET error 0 Main base Put / Get error.

%FW23 - _PUTGET_NDRO PUT/GET end 0 Main base Put/Get end.

%FW44 - _CPU_TYPE CPU Type Indicates information for CPU Type.

%FW45 - _CPU_VER CPU version Indicates CPU version.

%FD23 - _OS _VER OS version Indicates OS version.

%FD24 - _OS _DATE OS date Indicates OS distribution date.

%FW50 - _SCAN_MAX Max. scan time Indicates max. scan time.

%FW51 - _SCAN_MIN Min. scan time Indicates min. scan time.

%FW52 - _SCAN_CUR Current scan time Current scan time.

%FW53 - _MON_YEAR Month/year Clock data (month/year)

%FW54 - _TIME_DAY Hour/date Clock data (hour/date)

%FW55 - _SEC_MIN Second/minute Clock data (Second/minute)

%FW56 - _HUND_WK Hundred year/week Clock data (Hundred year/week)

%FD30 - _REF_COUNT Refresh count Increase when module Refresh.

%FD31 - _REF_OK_CNT Refresh OK Increase when module Refresh is normal.

%FD32 - _REF_NG_CNT Refresh NG Increase when module Refresh is Abnormal.

%FD33 : _REF_LIM_CNT Refresh Limit !‘;:g?;zl"?ﬁ:emgj:)‘_'e Refresh s

%FD34 - _REF_ERR_CNT Refresh Error Increase when module Refresh is Abnormal.

%FD40 - _BUF_FULL_CNT Buffer Full Increase when CPU internal buffer is full.

%FDA41 - _PUT_CNT Put count Increase when Put count.

%FDA42 - _GET_CNT Get count Increase when Get count.

%FDA43 - _KEY Current key indicates the current state of local key.

%FDA44 - _KEY_PREV Previous key indicates the previous state of local key
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Word Bit Variable Function Description
%FW90 IO TYER N Mismatch slot Module Type mismatched slot no.
%FW91 I0 DEER N Detach slot Module detached slot no.
%FW93 |0 RWER_N RW error slot Module read/write error slot no.
%FW95 IP_IFER_N IF error slot Module interface error slot no.
%FW96 _I0_TYERO Module Type 0 error Main base module Type error.
%FW104 _|O_DEERO Module Detach 0 error Main base module Detach error.
%FW120 _|O_RWEROQ Module RW 0 error Main base module read/write error.
%FW128 _I0_IFER 0 Module IF 0 error Main base module interface error.
%FDEY _RTC_TOD Current time of RTC (unit: As. t?me data based on 00:00:00 within one day,
ms) unit is ms
%FD70 _AC_FAIL_CNT Power shutdown times Saves the times of power shutdown.
%FD71 _ERR_HIS_CNT Error occur times Saves the times of error occur.
%FD72 _MOD_HIS_CNT Mode conversion times Saves the times of mode conversion.
%FD73 _SYS_HIS_CNT History occur times Saves the times of system history.
%FD74 _LOG_ROTATE Log Rotate Saves log rotate information.
%FW150 _BASE_INFOO Slot information 0 Main base slot information.
%FW158 RBANK_NUM Currently used block No. Indicates currently used block no.
%FW159 _RBLOCK_STATE Currently used block status | MAces  Currently - used - block  status
(Read/Write/Error)
%FD80 _RBLOCK_RD_FLAG Read flash N block When reading data of flash N block, Nth bit is on.
%FD81 _RBLOCK_WR_FLAG | Write flash N block When writing data of flash N block, Nth bit is on.
%EDS2 _RBLOCK_ER_FLAG Flash N block error Wheq error occurs during flash N block service,
Nth bit is on.
_USER_WRITE_F Available contact point Contact point available in program.
%FX3200 | _RTC_WR RTC RW Data write and read in RTC.
%FX3201 | _SCAN_WR Scan WR Initializing the value of scan.
%FW200 o R .
%FX3202 | _CHK_ANC_ERR equest . etection 0 Request detection of external error.
external serious error
%FX3216 | CHK_ANC_WAR Request dgtectlon of . Requgst detection of external slight error
external slight error(warning) | (warning).
_USER_STAUS _F User contact point User contact point.
%FW201
%FX3216 | _INIT_DONE Initialization completed Initialization complete displayed.
%FW202 _ANC_ERR Display !nformanon of Display information of external serious error
external serious error
YOEW203 _ANC_WAR Display mfprmanon of . Display mfgrmanon of external slight
external slight error(warning) | error(warning)
%FW210 _MON_YEAR_DT Month/year Clock data (month/year)
%FW211 _TIME_DAY_DT Hour/date Clock data (hour/date)
%FW212 _SEC_MIN_DT Second/minute Clock data (Second/minute)
%FW213 _HUND_WK_DT Hundred year/week Clock data (Hundred year/week)
Array —index- range Error flag is indicated when exceeding the no. of
YFW272 YFX4352 -ARY_IDX_ERR exceeded- error flag array
YEW274 YEXA384 _ARY_IDX_LER Array —index- range Error latch flag is indicated when exceeding the

exceeded- latch-error flag

no. of array
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Appendix 1.2 Communication Relay (L) List

Al-5

Here describes data link communication relay(L).

(1) High-speed Link 1

Device

Keyword

Type

Description

%LX0

_HS1_RLINK

Bit

High speed link parameter 1 normal operation of all station

Indicates normal operation of all station according to parameter set in
High speed link, and On under the condition as below.

1. In case that all station set in parameter is RUN mode and no error,

2. All data block set in parameter is communicated normally, and

3. The parameter set in each station itself is communicated normally.
Once RUN_LINK is On, it keeps On unless stopped by LINK _DISABLE.

%LX1

_HS1_LTRBL

Bit

Abnormal state after  HS1RLINK On

In the state of _HSmMRLINK flag On, if communication state of the station
set in the parameter and data block is as follows, this flag shall be On.

1. In case that the station set in the parameter is not RUN mode, or

2. There is an error in the station set in the parameter, or

3. The communication state of data block set in the parameter is not good.
LINK TROUBLE shall be On if the above 1, 2 & 3 conditions occur, and if
the condition return to the normal state, it shall be OFF again.

%LX32 ~
%LX95

_HS1_STATE*
(% = 000~063)

Bit
Array

Indicates total status of High Speed Link no.1 ***th block

Indicates total status of communication information about each data block
of parameter
HS1 STATE** = HSIMOD*** & HSITRX*** &(~ HS1 ERR***)

%LX96 ~
%LX159

_HS1_MOD***
(% = 000~063)

Bit
Array

RUN operation mode of High Speed Link parameter no.1l ***th block
station

Indicates operation mode of station set in *** data block of parameter

%LX160 ~
%LX223

_HSL_TRX**
(*** = 000~063)

Bit
Array

Indicates normal communication with High Speed Link no.1 ***th block
station

Indicates whether communication status of *** data block of parameter is
normal or not.

%LX224 ~
%LX287

_HS1_ERR**
(% = 000~063)

Bit
Array

Operation error mode of High Speed Link parameter no.1 ***th block
station

Indicates whether there is error at communication status of *** data block
of parameter

%LX288 ~
%LX767

_HS1_SETBLOCK***

Bit
Array

Indicates High Speed Link parameter no.1 ***th block setting

Indicates whether *** data block of parameter is set or not.
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(2) High-speed Link2

Device Keyword Type Description
High-speed link parameter 2 normal operation of all station.
Indicates normal operation of all station according to parameter set in High-
_ speed link and On under the condition as below.
%LX416 _HS2_RLINK Bit 1. In case that all station set in parameter is Run mode and no error
2. All data block set in parameter is communicated and
3.The parameter set in each station itself is communicated normally.
Once RUN_LINK is On, it keeps On unless stopped by LINK_DISABLE.
Abnormal state after  HS2RLINK On.
In the state of HSmMRLINK flag On, if communication state of the station set in
the parameter and data block is as follows, this flag shall be On.
%LX41T _HS2_LTRBL Bit 1.In case that the station set in the parameter is not RUN mode, or
2. There is an error in the station set in the parameter, or
3. The communication state of data block set in the parameter is not good.
LINK TROUBLE shall be On if the above 1, 2 & 3 conditions occur, and if the
condition return to the normal state, it shall be OFF again.
Indicates total status of High Speed Link no.1 ***th block
/LX448 ~ | HS2_STATE*™* Bit Indicates total status of communication information about each data block of
_HS2_STATE** = HS2MOD***& HS2TRX***&(~ HS2_ERR***)
06LX512 ~ | HS2 MOD** Bit RUN operation mode of High Speed Link parameter no.1 ***th block station
LX575  |(**=000~063) Array | |ndicates operation mode of station set in *** data block of parameter
. o . o .
DOLX576 ~ | HS2 TRX* Bit Indfcates normal commumca.non. with High Speed Link no.1 ***th block stat|on.
O6LX639  |(*** = 000~063) Array | Indicates whether communication status of *** data block of parameter is
normal or not.
. . . or .
DOLX640 ~ | HS2 ERR** Bit Opferat|on error mode of H|gh Speed Link par‘am(‘ater no.1 ***th block station
06LX703  |(*** = 000~063) Array | Indicates whether there is error at communication status of ** data block of
parameter
o ~ i Indicates High Speed Link parameter no.1 ***th block setting
OA) LX704 | HS2_SETBLOCK*** Bt : :
HLXT767 Armay | ndicates whether *** data block of parameter is set or not.
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(3) Common area

Communication flag list according to P2P service setting.

P2P parameter: 1~3, P2P block: 0~31

Device Keyword Type Description
0L X8192 _P2P1_NDROO Bit Innodrir(l:;tlesnli’fP parameter 1, 0 Block service
9LX8193 _P2P1_ERRO0 Bit ?ggfﬁ; F;iz.parameter 1, 0 Block service
%LW513 _P2P1_STATUS00 Word Isr;drt:ig(taezbtralror:)r; ;o:r(]adlin case of P2P parameter 1, 0 Block
%LD257 _P2P1_SVCCNTO0 DWord Inn(;jrir::qe;tlecsozif parameter 1, 0 Block service
%LD261 _P2P1_ERRCNT00 | DWord L”S,lf,?;f; zgsn‘t’frameter 1, 0 Block service
%L X8288 _P2P1 NDRO1 Bit P2P parameter 1, 1 Block service normal end.
%LX8289 _P2P1 _ERRO1 Bit P2P parameter 1, 1 Block service abnormal end.
%LW519 _p2P1_STATUSOL Word Ll?izi;ezbﬁgﬁ; acltoei(:j lin case of P2P parameter 1, 1 Block
9%LD260 _P2P1_SVCCNTOL DWord Ir]n()cirir(;ziaitlesozif parameter 1, 1 Block service
%LD264 _P2P1_ERRCNTOL | DWord :Sr:gf;f; zgsnrt’f”ammer 1,1 Block service
%LW524~%LW529 - Word P2P parameter 1,2 Block service total.
%LW530~%LW535 - Word P2P parameter 1,3 Block service total.
%LW536~%LW697 - Word P2P parameter 1,4~30 Block service total.
%LW698~%LW703 - Word P2P parameter 1,31 Block service total.
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Appendix 2 Dimension (Unit: mm)
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(2) Standard type main unit(“SU"E!)
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(3) Extension I/O module

-. XBE-DC32A, XBE-TN32A, XBE-TP32A, XBE-DN32A
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-. XBE-DCOBA, XBE-DC16A, XBE-TNO8A, XBE-TN16A
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Appendix 3. Compatibility with GLOFA

Appendix 3 Compatibility with GLOFA

Appendix 3.1 Compatibility of Flag

Classification GM7 XEC Type Contents Description
Operation error latch flag which is on the basis of program block
Operation error (PB), the error indication which occurs while program block
LER LER BOOL , . L
- - Latch flag running keeps until the program ends. It is available to delete by a
program.
Operation error flag which is on the basis of operation
_ERR _ERR BOOL | Operation emror flag function(FN) or function block(FB), itis renewed every time
operation works.
Clock signal used in user program reverses On/Off per a half
cycle
T20MS T20MS BOOL | 20ms dock ;I;is?mu:e more enough long clock signal than PLC
Clock signal starts from Off condition when initialization program
starts or scan program starts.
_T100MS _T100MS BOOL | 100ms clock
_T200MS _T200MS BOOL | 200ms clock As aclock signal available at user program, it reverses On/Off
_T1S _Tis BOOL | Isecond clock every half period. Since clock signal is dealt with at the end of
_T2S _T2S BOOL | 2second clock scan, there may be delay or distortion according to scan time. So
_T10S _T10S BOOL | 10second clock use clock that's longer than scan time. Clock signal is Off status at
User _T20S _T20S BOOL | 20second clock the start of scan program and task program.
Flag _T60S _T60S BOOL | 60second clock
_ON _ON BOOL | Ordinarytime On Aways On state flag, used when writing a user program.
_OFF _OFF BOOL | Ordinary time Off Aways Off state flag, used when writing a user program.
_1ION _ION BOOL | Il'stscanOn First scan On flag, operated after starting the operation.
_10FF _10FF BOOL | 1stscanOff First scan Off flag, operated after starting the operation.
Reversal every scan On/Off reversed per scan when user program is working. (On
STOG STOG BOOL
- - (scan toggle) state for first scan)
Complete of initial When this flag is set by user-written initialization program, scan
INIT_DONE INIT_DONE BOOL ; T
I i program program starts operation after initialization program ends.
_RTC _DATE _RTC DATE DATE | Currentdate of RTC Indicates day data on the basis of 1.Jan.1984.
) Indicates a data for the time of the day on the basis of 00:00:00
RTC TOD RTC TOD TOD Current time of RTC .
-~ - - (unit: ms)
Current a day of the XGT -0:Sun, 1:Mon, 2:Tue, 3:Wed, 4:Thu, 5:Fri, 6:Sat
_RTC_WEEK | _RTC_WEEK UINT )
week of RTC GLOFA - 0:Mon, 1:Tue, 2:Wed, 3:Thu, 4:Fri, 5:Sat, 6:Sun

A3-1




Appendix 3. Compatibility with GLOFA

Classification GM7 XEC Type Contents Description
System ermor Handles error flags about fault of operation stoj
CNF_ER - WORD yst s a P
-~ (heavy fautf) as below.
Error flag occurred when normal operation
) cannot be done due to diagnosis error of CPU
_CPU ER - BOOL | CPU Configuration error
Module.
(Referto”_SYS_ERR”for more error contents)
Representative flag displayed when 11O
Mismaiched configuration parameter for each slot is not
10 TYER IO TYER BOOL matched with practical module configuration or a
- - module type eror specific module is applied in the wrong location.
(Referto“ 10_TYER N, _IO_TYER[N])
Representative flag displayed when the module
configuration for each slot is changed while
_l0 DEER _10 DEER BOOL | Module detachment eror unning.
(Referto“ 10_DEER N, _|O_DEER]N[)
Representative flag displayed when the fuse of
_FUSE_ER - BOOL | Fuseerror module s cut off.
(Referto“ FUSE_ER N, _FUSE ER[N[)
Representative flag displayed when it cannot
/0 module readingfwritin normally read and write /O module of each slot
SSEM 1 1o, RwER I0_RWER BOOL il e
Error - - error(fault) '
Rep (Referto“ IP_RWER_N, _|O0_RWER[N])
flag Representative flag displayed when it is
) e impossible to interface nomally due to failure to
Speciallcommunication module | . . .
_SP_IFER _IP_IFER BOOL | . initialize  specialicommunication module or
interface error(fautt) )
abnomal operation of these modules.
(Referto“ IP_IFER_N, _IP_IFER[N])
) ) Representative flag displayed when heavy error
Heavy fault detection errorin i ]
_ANNUN_ER - BOOL ) detected by user programiis recorded in
external device
“ ANC_ERRJnJ".
Indicates that the program scan time exceeds
WD ER _WDT_ER BOOL | Scanwatchdog error the scan watchdog time specified by a
parameter.
Indicates that while user program is running, the
CODE _ER CODE ER BOOL Program code error )
- - - - program code can't be interpreted.
Indicates that while program running, stack of
_STACK ER - BOOL | Stack overflow error N
program exceeds normal limits.
Indicates that program memory is destroyed or
P BCK ER _PGM_ER BOOL Program error program cannot operate normally.
(Referto” DOMAIN_ST")
System error clear
CNFERM - BYTE Handles eror flags about error clear as below.
Fault (heavy fault)
Mask -
ﬂas Detects heavy fault of extemal device. When
2 _ANNLN_ER M - BOOL | Emorclear “ ANNLN_ER” occurs, if it is operated to ignore

it, this flag is set
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(Classification GM7 XEC Type Contents Description
System waming (light ) o )
_CNF_WAR _CNF_WAR WORD fal Handles warning flag about continuation operation as below
_RTC ERR _RTC ERR BOOL RTC data error Indicates that RTC data is abnormal.
Indicates that cold restart starts operation instead of hot or
warm restart program, since data memory is destroyed by
D BCK ER D BCK ER BOOL Data backup error backup error.
Itis possible to use in the initialization program and it is reset
automatically after completing the initialization program.
Indicates that restart operation(warm or cold) is done
according to a parameter, instead of hot restart operation,
Hot restart disabled since lt. exceeds hot restan time during power recgvery orthe
_HBCK ER _HBCK ER BOOL operation data (required for hot restart operation) is not
error . . e
backup normally. Itis possible to use in the initialization
program and it is reset automatically after completing the
initialization program.
S This flag is used by initial program, and is reset automatically
)'/ste: _AB SD ER _AB SD ER BOOL Abnomal Shutdown | after initial program completion
warn'|:r|19 - Itis included to program stopping by ‘ESTOP’ function
ag
Task colision ! . . !
, Indicates that an identical task operates in duplicate.
_TASK ERR _TASK ERR BOOL (Fixed cycle, external
(please referto“ TC_BMAP[]",“_ TC_CNT[n[")
task)
Indicates that when battery voltage for backup of user
BAT ERR BAT ERR BOOL Battery error )
-7 - T program and data memory is below the standard.
Light fault detection of | Representative flag displayed when light  fault detected by
ANNUN_WR ANNUN_WR BOOL i , i
- - - - external device user program is recorded in “_ ANC_WB[n]”
High speed link-
HSPMTL_ER BOOL
- - parameter 1 error
High speed k. When high speed link enables, if it is abnormal to high speed
_HSPMT2_ER BOOL link parameter,
parameter 2 error ) ) )
: - Indicates that high speed link can't be executed.
High speed link- ) . . i
HSPMT3_ER BOOL This flag is reset when high speed link
- - parameter 3 error .
disables.
High speed link-
_HSPMT4_ER BOOL

parameter 4 error
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(Classification GM7 XEC Type Contents Description
, When I/O configuration parameter for each slot is not matched with
Mismatched , , . . -
practical module configuration or a specific module is applied in the wrong
_IO_TYER N _IO_TYER N UINT module type slot L i
number location, itis displayed as the lowest slot number after detecting these
ul
mismatch error in slot locations.
Mismatched When /O configuration parameter for each slotis not matched with
_IO_TYERRIn] _IO_TYERO BYTE module type practical module configuration or a specific module is applied in the wrong
location location, it displays the detected slot location on Bit-map.
Module When slot module configuration is changed while PLC running, itis
_I0 DEER N _I0 DEER N UINT detachmentslot | displayed as the lowest slot number after detecting these detachment
number errorin slot locations.
Module e . N
When slot module configuration is changed while PLC running, it displays|
|O_DEERR[n] |0_DEERO BYTE  [detachment ) )
- - , the detected slot location on bit-map.
location
/0 module reading| When it is not possible to readAwrite the /O module each slot modules, itis
_1I0 RWER N _I0 RWER N UINT [ writing error slot | displayed as the lowest slot number after detecting this error in slot
number locations.
em error
Syst . /0 module reading . . ) .
and waming = Whenitis not possible to readiwrite the /O module each slot modules, it
, _10_RWERR[n] | _I0_RWERO BYTE [writing error slot | ) )
detailed flag ) displays the detected slot location on bit-map.
location
Special / link Whenitis not possible to initialize speciallink module of each slot module
_SP IFER N _IP_IFER N UINT module interface | or to interface nomally due to module malfunction, it is displayed as the
lerror slot number | lowest slot number after detecting this error in slot locations.
Special / link Whenitis not possible to initialize speciallink module of each slot module
_SP_IFERR[n] _IP_IFER O BYTE  [moduleinterface | orto interface normally due to module malfunction, it displays the detected
error slot location | slot location on bit-map.
Heavy fault Heavy fault of extemal device is detected by user program, and that error
_ANC_ERR[n] UINT detection of external is saved at this zone as numbers which can identify 16 error types.
device (‘0'value is not available.)
Light fautt When detecting“_ ANC_WB[n]" warning by user program, the hit location
_ANC_WARIn] UINT detection of external of the occurred error from . ANC_WARJ0]"is displayed as an integer in
device occurrence order.
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(Classification GM7 XEC Type Contents Description
Light fault detection | Light fault of extemal device (detected by user program) is
_ANC_WA[n] - BIT bit-map of external saved on bit-map.
device (‘0'value is not available.)
Task Coliision Bit- Displayed on bit-map when same task is operating o is re:
_TC BMAP[n] - BIT Py ) » perEing oy
map for operation.
Task Collision Displays task collision counter when task collision occurs while
_TC CNT[n] - UINT }
Counter user program execution
Battery voltage droj Displays first battery voltage drop time. Itis reset when it retums
_BAT ER_TM - DATE&TIME | . Ty volage drop Pays N 1y Volage drop
time to normal condition.
System error
and waming
i Instant power cutoff | Indicates the instant power cutoff count which occurred while
detaledfag | ac £ onT AC_FALL_CNT UINT P P
- - - -~ count occurred RUN mode operation.
Instant power cutoff | Saves instant power cutoff date/time, which can be saved up to
AC F TM[n] - DATE & TIME )
- - history 16 from the most recent event.
Error occurrence time and enor code are saved up to 16 from
Enor occurrence the most recent event.
ERR_HIS[n] - - . .
-~ history . Stop-time  : DATE&TIME (8 Byte)
.Erorcode : UINT (2Byte)
- Run mode change time, run mode and restart mode are saved
) up to 16 from the most recent event.
Change history of )
_MODE_HIS[n] - . Change time : DATE&TIME (8 Byte)
RUN mode

. Runmode
. Restart

“UINT
“UINT

(2Byte)
(2Byte)
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Classification GM7 XEC Type Contents Description
_CPU_TYPE _CPU_TYPE UINT CPU type information | Indicates the type information of PLC CPU
_VER_NUM _OS VER UINT OS Version Number | OS version number of PLC CPU
Program memory module type
_MEM_TYPE - UINT Memory module type 9 v P
(O:unmounted, 1~5:Type)
PLC mode and ) i .
- ) Indicates operation mode and operation state of the system.
running state
Indicates that operation mode can be changed by mode key or
_LOCAL_CON Local control
PADT only
_STOP STOP
_RUN RUN i .
Indicates running state of CPU module.
_PAUSE- PAUSE
_DEBUG DEBUG
Running mode )
_CMOD _KEY Change the running mode by key
System change factor
i Running mode
operation _CMOD_LPADT J Change the running mode by PADT
state flag change factor
Running mode
_SYS_STATE _CMOD_RPADT WORD J Change the running mode by remote PADT
change factor
Running mode ) o
_CMOD_RLINK Change the running mode by communication
change factor
Stopped by STOP While RUN mode operation, stopped after scan completion b
USTOP_ON p? y ) P PP P Y
- - function STOP function
_FORCE_IN Forced input Indicates that a forced On/Off for the input contact is running.
_FORCE_OUT Forced output Indicates that a forced On/Off for the output contact is running.
Stopped by ESTOP | While RUN mode operation, stopped immediately by ESTOP
_ESTOP_ON pp y ) P PP yby
function function
_REMOTE_CON Remotemode On | Indicates that itis operated by remote mode.
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Classification GM7 XEC Type Contents Description
GMWIN connection i ]
sate Indicates the connection state of CPU module and PADT
Local GMWIN _ !
connedion Bit indicated connection state of local PADT
_PADT_CNF BYTE Remote GMWIN - !
) Bit indicated connection state of remote PADT
connection
Remote
communication Bitindicated connection state of remote communication
connection
Restart mode
information
_RST_TY BYTE Cold restart -
Warm restart
Hot restart
_INIT_RUN _INIT_RUN BOOL Initialization is running | Indicates that user-written initialization program is running.
System
operation _SCAN_MAX _SCAN_MAX UINT Max. Scan Time (ms) | Indicates Max. scan time while running.
state flag
_SCAN_MIN _SCAN_MIN UINT Min. Scan Time(ms) | Indicates Min. scan time while running.
Current Scan ! ! L
_SCAN_CUR _SCAN_CUR UINT Indicates current scan time data which is being renewed.
Time(ms)
The current BCD data of RTC (1.Jan.1984 ~ 31.Dec.2083)
_RTC_TIME[0] :year, _RTC_TIME[1]: month,
_RTC TIME[2):day,  _RTC_TIME[3]: time,
_RTC_TIME[4] : minute, RTC_TIME[5]: second
_RTC _DATE _RTC _TIME[6] : day of the week,
_RTC_TIME[n] _RTC_WEEK BYTE Current ime _RTC_TIME[7] : not used
_RTC TOD day of the week
XGT -0:Sun, 1:Mon, 2:Tue, 3:Wed,
4:Thu, 5:Fri, 6:Sat
GLOFA- 0:Mon, 1:Tue, 2:Wed, 3:Thu,
4:Fni, 5:Sat, 6:Sun
_SYS ERR UINT Error type -
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Appendix 4 Instruction List

It's a list of function and function block. For each function and function block, please refer to XGI/XGR/XEC user’s manuals for

Instrurction

Appendix 4.1 Basic Function

A4-1

It converts each input data type into an output data type.

Appendix 4.1.1 Type Conversion Function

Function Group Function Input data type Output data type | Remarks
o ARY_ASC TO BYTE WORD(ASCII) BYTE
ARY_ASC_TO_ ARY_ASC TO BCD WORD(ASCII) BYTE(BCD)
ARY _BYTE_TO ** ARY _BYTE _TO ASC BYTE WORD(ASCII)
ARY_BCD TO ** ARY _BCD TO_ASC BYTE(BCD) WORD(ASCII)
ASC TO * ASC _TO BCD BYTE(BCD) USINT
- = ASC_TO BYTE WORD(BCD) UINT
BYTE _BCD_TO_SINT BYTE(BCD) SINT
WORD_BCD_TO_INT WORD(BCD) INT
DWORD_BCD_TO _DINT DWORD(BCD) DINT
BCD TO ** LWORD_BCD_TO_LINT LWORD(BCD) LINT
- - BYTE_BCD_TO_USINT BYTE(BCD) USINT
WORD_BCD_TO _UINT WORD(BCD) UINT
DWORD_BCD_TO UDINT DWORD(BCD) UDINT
LWORD_BCD_TO_ULINT LWORD(BCD) ULINT
BCD_TO_ASC BCD_TO_ASC BYTE(BCD) WORD
BYTE_TO_ASC BYTE_TO_ASC BYTE ASC(BYTE)
TRUNC_REAL REAL DINT
TRUNC TRUNC_LREAL LREAL LINT
REAL_TO_SINT REAL SINT
REAL_TO_INT REAL INT
REAL_TO DINT REAL DINT
REAL _TO LINT REAL LINT
REAL_TO USINT REAL USINT
REAL_TOQ_** REAL_TO_UINT REAL UINT
REAL_TO_UDINT REAL UDINT
REAL_TO_ULINT REAL ULINT
REAL_TO DWORD REAL DWORD
REAL_TO LREAL REAL LREAL
REAL_TO_STRING REAL STRING
LREAL TO SINT LREAL SINT
LREAL TO_INT LREAL INT
LREAL_TQ_*** LREAL TO DINT LREAL DINT
LREAL TO LINT LREAL LINT
LREAL TO USINT LREAL USINT
LREAL_TO _UINT LREAL UINT
LREAL_TO_UDINT LREAL UDINT
o LREAL_TO_ULINT LREAL ULINT
LREAL_TO_ LREAL_TO LWORD LREAL LWORD
LREAL TO REAL LREAL REAL
LREAL _TO_STRING LREAL STRING
SINT_TO_** SINT_TO_INT SINT INT
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Function Group Function Input data type Output datatype | Remarks
SINT_TO _DINT SINT DINT
SINT_TO_LINT SINT LINT
SINT_TO_USINT SINT USINT
SINT_TO_UINT SINT UINT
SINT_TO_UDINT SINT UDINT
SINT_TO_ULINT SINT ULINT
SINT_TO BOOL SINT BOOL
SINT_TO BYTE SINT BYTE
SINT_TO WORD SINT WORD
SINT_ TO DWORD SINT DWORD
SINT TO LWORD SINT LWORD
SINT TO REAL SINT REAL
SINT TO LREAL SINT LREAL
SINT TO _STRING SINT STRING
INT TO SINT INT SINT
INT TO DINT INT DINT
INT TO LINT INT LINT
INT TO USINT INT USINT
INT TO UINT INT UINT
INT TO UDINT INT UDINT
INT TO ULINT INT ULINT

INT_TQ_*** INT TO BOOL INT BOOL
INT TO BYTE INT BYTE
INT_ TO WORD INT WORD
INT_ TO DWORD INT DWORD
INT_TO LWORD INT LWORD
INT_ TO REAL INT REAL
INT_TO LREAL INT LREAL
INT_TO_STRING INT STRING
DINT TO_SINT DINT SINT
DINT TO_INT DINT INT
DINT _TO_LINT DINT LINT
DINT TO_USINT DINT USINT
. DINT_TO _UINT DINT UINT
DINT_TO_ DINT _TO_UDINT DINT UDINT
DINT TO_ULINT DINT ULINT
DINT TO BOOL DINT BOOL
DINT TO BYTE DINT BYTE
DINT TO WORD DINT WORD
DINT TO DWORD DINT DWORD
DINT TO LWORD DINT LWORD
DINT_TQ_*** DINT TO REAL DINT REAL
DINT TO LREAL DINT LREAL
DINT TO STRING DINT STRING
LINT TO SINT LINT SINT
LINT TO INT LINT INT
LINT TO DINT LINT DINT
LINT TO USINT LINT USINT
LINT TO UINT LINT UINT
LINT_TO_»=* LINT_TO _UDINT LINT UDINT
LINT TO _ULINT LINT ULINT
LINT_TO BOOL LINT BOOL
LINT_TO BYTE LINT BYTE
LINT_TO WORD LINT WORD
LINT_TO DWORD LINT DWORD
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Function Group Function Input data type Output datatype | Remarks
LINT_TO LWORD LINT LWORD
LINT_ TO REAL LINT REAL
LINT TO LREAL LINT LREAL
LINT_TO_STRING LINT STRING
USINT TO_SINT USINT SINT
USINT TO_INT USINT INT
USINT _TO _DINT USINT DINT
USINT TO _LINT USINT LINT
USINT _TO _UINT USINT UINT
USINT TO UDINT USINT UDINT
USINT TO ULINT USINT ULINT
USINT_TO_*= USINT TO BOOL USINT BOOL
USINT TO BYTE USINT BYTE
USINT TO WORD USINT WORD
USINT TO DWORD USINT DWORD
USINT TO LWORD USINT LWORD
USINT TO REAL USINT REAL
USINT TO LREAL USINT LREAL
USINT TO STRING USINT STRING
UINT TO SINT UINT SINT
UINT TO INT UINT INT
UINT TO DINT UINT DINT
UINT TO LINT UINT LINT
UINT TO USINT UINT USINT
UINT_TOQ_**= UINT TO_UDINT UINT UDINT
UINT TO_ULINT UINT ULINT
UINT_TO BOOL UINT BOOL
UINT TO BYTE UINT BYTE
UINT_TO WORD UINT WORD
UINT_TO DWORD UINT DWORD
UINT TO LWORD UINT LWORD
UINT TO REAL UINT REAL
UINT_TOQ_**= UINT TO_STRING UINT STRING
UINT TO LREAL UINT LREAL
UINT TO DATE UINT DATE
UDINT _TO_SINT UDINT SINT
UDINT TO INT UDINT INT
UDINT TO DINT UDINT DINT
UDINT TO LINT UDINT LINT
UDINT TO USINT UDINT USINT
UDINT TO UINT UDINT UINT
UDINT TO ULINT UDINT ULINT
UDINT TO BOOL UDINT BOOL
UDINT_TO_** UDINT TO BYTE UDINT BYTE
UDINT TO WORD UDINT WORD
UDINT TO DWORD UDINT DWORD
UDINT TO LWORD UDINT LWORD
UDINT TO REAL UDINT REAL
UDINT TO LREAL UDINT LREAL
UDINT_TO_TOD UDINT TOD
UDINT _TO _TIME UDINT TIME
UDINT_TO_STRING UDINT STRING
ULINT TO_SINT ULINT SINT
ULINT_TO_*= ULINT _TO_INT ULINT INT
ULINT_TO_DINT ULINT DINT
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Function Group Function Input data type Output datatype | Remarks
ULINT_TO _LINT ULINT LINT -
ULINT_TO_USINT ULINT USINT -
ULINT_TO_UINT ULINT UINT -
ULINT_TO_UDINT ULINT UDINT -
ULINT_TO BOOL ULINT BOOL -
ULINT_TO BYTE ULINT BYTE -
ULINT_TO WORD ULINT WORD -
ULINT_TO DWORD ULINT DWORD -
ULINT_TO LWORD ULINT LWORD -
ULINT TO REAL ULINT REAL -
ULINT TO LREAL ULINT LREAL -
ULINT TO STRING ULINT STRING -
BOOL TO SINT BOOL SINT -
BOOL TO INT BOOL INT -
BOOL TO DINT BOOL DINT -
BOOL TO LINT BOOL LINT -
BOOL_TQ_** BOOL TO USINT BOOL USINT -
BOOL TO UINT BOOL UINT -
BOOL TO UDINT BOOL UDINT -
BOOL TO ULINT BOOL ULINT -
BOOL TO BYTE BOOL BYTE -
BOOL TO WORD BOOL WORD -
- BOOL TO DWORD BOOL DWORD -
BOOL_TO_ BOOL TO LWORD BOOL LWORD -
BOOL TO_STRING BOOL STRING -
BYTE_TO_SINT BYTE SINT -
BYTE_TO_INT BYTE INT -
BYTE_TO DINT BYTE DINT -
BYTE_TO LINT BYTE LINT -
BYTE_TO_USINT BYTE USINT -
BYTE_TO _UINT BYTE UINT -
BYTE_TO_** BYTE_TO_UDINT BYTE UDINT -
BYTE_TO_ULINT BYTE ULINT -
BYTE_TO BOOL BYTE BOOL -
BYTE_TO WORD BYTE WORD -
BYTE_TO DWORD BYTE DWORD -
BYTE TO LWORD BYTE LWORD -
BYTE TO STRING BYTE STRING -
WORD TO SINT WORD SINT -
WORD TO INT WORD INT -
WORD TO DINT WORD DINT -
WORD TO LINT WORD LINT -
WORD TO USINT WORD USINT -
WORD TO UINT WORD UINT -
o WORD TO UDINT WORD UDINT -
WORD_TO_ WORD TO ULINT WORD ULINT
WORD TO BOOL WORD BOOL
WORD TO BYTE WORD BYTE
WORD TO DWORD WORD DWORD
WORD_TO LWORD WORD LWORD
WORD_TO DATE WORD DATE
WORD_TO_STRING WORD STRING
DWORD_TO_SINT DWORD SINT
DWORD_TO_#*** DWORD_TO_INT DWORD INT
DWORD_TO DINT DWORD DINT
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Function Group Function Input data type Output datatype | Remarks
DWORD_TO LINT DWORD LINT
DWORD_TO USINT DWORD USINT
DWORD_TO UINT DWORD UINT
DWORD_TO_UDINT DWORD UDINT
DWORD_TO ULINT DWORD ULINT
DWORD_TO BOOL DWORD BOOL
DWORD_TO BYTE DWORD BYTE
DWORD_TO WORD DWORD WORD
DWORD_TO LWORD DWORD LWORD
DWORD TO REAL DWORD REAL
DWORD TO TIME DWORD TIME
DWORD TO TOD DWORD TOD
DWORD TO *** DWORD TO STRING DWORD STRING
LWORD TO SINT LWORD SINT
LWORD TO INT LWORD INT
LWORD TO DINT LWORD DINT
LWORD TO LINT LWORD LINT
LWORD TO USINT LWORD USINT
LWORD TO UINT LWORD UINT
LWORD TO UDINT LWORD UDINT
LWORD_TQ_*** LWORD TO ULINT LWORD ULINT
LWORD TO BOOL LWORD BOOL
LWORD TO BYTE LWORD BYTE
LWORD TO WORD LWORD WORD
LWORD _TO DWORD LWORD DWORD
LWORD _TO LREAL LWORD LREAL
LWORD TO DT LWORD DT
LWORD_TO_STRING LWORD STRING
STRING _TO_SINT STRING SINT
STRING _TO_INT STRING INT
STRING _TO DINT STRING DINT
STRING _TO LINT STRING LINT
STRING _TO USINT STRING USINT
STRING _TO UINT STRING UINT
STRING _TO_UDINT STRING UDINT
STRING _TO _ULINT STRING ULINT
STRING TO BOOL STRING BOOL
STRING_TO_** STRING TO BYTE STRING BYTE
STRING TO WORD STRING WORD
STRING TO DWORD STRING DWORD
STRING TO LWORD STRING LWORD
STRING TO REAL STRING REAL
STRING TO LREAL STRING LREAL
STRING TO DT STRING DT
STRING TO DATE STRING DATE
STRING TO TOD STRING TOD
STRING TO TIME STRING TIME
TIME TO UDINT TIME UDINT
TIME_TO_** TIME TO DWORD TIME DWORD
TIME_TO_STRING TIME STRING
DATE_TO UINT DATE UINT
DATE_TO_*= DATE_TO WORD DATE WORD
DATE_TO_STRING DATE STRING
TOD TO *+ TOD _TO _UDINT TOD UDINT
- = TOD TO DWORD TOD DWORD
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Function Group Function Input data type Output datatype | Remarks
TOD _TO_STRING TOD STRING
DT TO LWORD DT LWORD
— DT _TO DATE DT DATE
DT_TO_ DT _TO TOD DT TOD
DT _TO_STRING DT STRING
SINT_TO BCD BYTE SINT BYTE(BCD)
INT_TO BCD WORD INT WORD(BCD)
DINT_TO BCD DWORD DINT DWORD(BCD)
#* TO BCD LINT_TO BCD LWORD LINT LWORD(BCD)
- = USINT TO BCD BYTE USINT BYTE(BCD)
UINT TO BCD WORD UINT WORD(BCD)
UDINT TO BCD DWORD UDINT DWORD(BCD)
ULINT TO BCD LWORD ULINT LWORD(BCD)
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Appendix 4.1.2 Numerical Operation Function

(1) Numerical Operation Function with One Input

No.| Function name Description Remarks
General Function
1 ABS Absolute value operation
2 SQRT Square root operation
Log function
3 LN Natural logarithm operation
4 LOG Common logarithm Base to 10 operation
EXP Natural exponential operation
Trigonometric function
6 SIN Sine operation
7 COS Cosine operation
8 TAN Tangent operation
9 ASIN Arc sine operation
10| ACOS Arc Cosine operation
11| ATAN Arc Tangent operation
Angle function
12| RAD_REAL . :
= Convert degree into radian
13| RAD_LREAL
14| DEG_REAL o
= Convert radian into degree
15| DEG_LREAL
(2) Basic Arithmetic Function
No. Function name Description Remarks
Operation function of which input number (n) can be extended up to 8.
1 ADD Addition (OUT <=IN1 +IN2 +... + INn)
2 MUL Multiplication (OUT <= IN1*IN2 * ... * INn)
Operation function of which input number is fixed.
3 SUB Subtraction (OUT <=1IN1 - IN2)
4 DIV Division (OUT <=IN1/IN2)
5 MOD Calculate remainder (OUT <= IN1 Modulo IN2)
6 EXPT Exponential operation (OUT <= IN1"?)
7 MOVE Copy data (OUT <=IN)
Input data exchange
8 XCHG_*** Exchanges two input data
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Appendix 4.1.3 Bit Arrary Function

(1) Bit-shift Function

No. Function name Description Remarks
1 SHL Shift input to the left of N bit(the right is filled with 0)
2 SHR Shift input to the right of N bit (the left is filled with O)
3 SHIFT C ** Shift input to designated direction as much as N bit (carry)
4 ROL Rotate input to the left of N bit
5 ROR Rotate input to the right of N bit
6 ROTATE C ** Rotate input to the direction as much as N bit (carry)

(2) Bit Operation Function

No. Function name Description (n can be extended up to 8) Remarks
11 AND Logical AND (OUT <= IN1 AND IN2 AND ... AND INn)
2 OR Logical OR (OUT <=IN1 OR IN2 OR ... OR INn)
3| xoR Exclusive OR (OUT <= IN1 XOR IN2 XOR ... XOR INn)
4 NOT Reverse logic (OUT <= NOT IN1)
5 | XNR Exclusive logic AND (OUT <= IN1 XNR IN2 XNR ... XNR INn)

Appendix 4.1.4 Selection Function

No. Function name Description(n can be extended up to 8) Remarks
1 SEL Selects from two inputs (INO or IN1)
2 MAX Produces the maximum value among input INZ1,...INn
3 MIN Produces the minimum value among input INZ1,...INn
4 LIMIT Limits upper and lower boundaries
5 MUX Outputs the K-th input among input IN1,...INn
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Appendix 4.1.5 Data Exchange Function

No. Function name Description Remarks
SWAP BYTE Swaps upper NIBBLE for lower NIBBLE data of BYTE.
SWAP WORD Swaps upper BYTE for lower BYTE data of WORD.
! SWAP DWORD Swaps upper WORD for lower WORD data DWORD.
SWAP LWORD Swaps upper DWORD for lower DWORD data of LWORD.
ARY SWAP BYTE Swaps uppet/lower NIBBLE of BYTE elements in array.
ARY SWAP WORD Swaps uppet/lower BYTE of WORD elements in array.
2 ARY SWAP DWORD Swaps uppet/lower WORD of DWORD elements in array.
ARY SWAP LWORD Swaps uppet/lower DWORD of LWORD elements in array.
Appendix 4.1.6 Comparison Function
No. Function name Description (n can be extended up to 8) Remarks
‘Greater than’ comparison
1] 6T OUT <= (IN1>IN2) & (IN2>IN3) & ... & (INn-1 > INn)
‘Greater than or equal to’ comparison
2| GCE OUT <= (IN1>=IN2) & (IN2>=IN3) & ... & (INn-1 >= INn)
‘Equal to’ comparison
3| EQ OUT <= (IN1=IN2) & (IN2=IN3) & ... & (INn-1 = INn)
‘Less than or equal to' comparison
4| LE OUT <= (IN1<=IN2) & (IN2<=IN3) & ... & (INn-1 <= INn)
‘Less than’ comparison
S| LT OUT <= (IN1<IN2) & (IN2<IN3) & ... & (INn-1 < INn)
‘Not equal to’ comparison
6| NE OUT <= (IN1<>IN2) & (IN2<>IN3) & ... & (INn-1 <> INn)
Appendix 4.1.7 Character String Function
No. Function name Description Remarks
1 LEN Find a length of a character string
> LEFT Take a left side of a string (size of L) and output it
3 RIGHT Take a right side of a string (size of L) and output it
4 MID Take a middle side of a string (size of L from the P-th character)
5 CONCAT Concatenate the input character string in order
6 INSERT Insert the second string after the P-th character of the first string
7 DELETE Delete a string (size of L from the P-th character)
Replace a size of L from the P-th character of the first string by
8 REPLACE the second string
Find a starting point of the first string which has a same
9 FIND pattern of the second string.
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Appendix 4.1.8 Date and Time of Day Function

No. Function name Description Remarks
1 ADD TIME Add time (Time/time of day/date and time addition)
2 SUB TIME Subtract time (Time/time of day/date and time subtraction)
SUB DATE Calculate time by subtracting date from date
SUB TOD Calculate time by subtracting TOD from TOD
SUB DT Calculate time by subtracting DT from DT
3 MUL TIME Multiply number to time
4 DIV _TIME Divide time by number
5 CONCAT_TIME Concatenate date to make TOD
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Appendix 4.1.9 System Control Function

No Function name Description Remarks
1 DI Invalidates interrupt (Not to permit task program starting)
2 El Permits running for a task program
3 STOP Stop running by a task program
4 ESTOP Emergency running stop by a program
5 DIREC IN Update input data
6 DIREC O Updates output data
7 WDT _RST Initialize a timer of watchdog
8 MCS Master Control
9 MCSCLR Master Control Clear
10 FALS Self check(error display)
11| OUTOFF Output Off
Appendix 4.1.10 File Function
No. | Function block name Description Remarks
1 RSET Setting file register block number
2 EBCMP Block comparison
3 | EMOV Reading data from the preset flash area
4 | EERRST Flash memory related error flag clear
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Appendix 4.1.11 Data Manipulation Function

No Function name Description Remarks
1 MEQ *** Compare whether two inputs are equal after masking
2 DIS *** Data distribution
3 UNI_*+* Unite data
4 BIT BYTE Combine 8 bits into one BYTE
5 BYTE_BIT Divide one BYTE into 8 bits
6 BYTE WORD Combine two bytes into one WORD
7 WORD BYTE Divide one WORD into two bytes
8 WORD_DWORD Combine two WORD data into DWORD
9 DWORD WORD Divide DWORD into 2 WORD data
10 DWORD LWORD Combine two DWORD data into LWORD
11 LWORD DWORD Divide LWORD into two DWORD data
12 GET CHAR Get one character from a character string
13 PUT CHAR Puts a character in a string
14 STRING BYTE Convert a string into a byte array
15 BYTE STRING Convert a byte array into a string
Appendix 4.1.12 Stack Operation Function
No. Function name Description Remarks
1 FIFQ_** First In First Out
2 LIFO_** Last In First Out
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Appendix 4.2 GLOFA Function

No. Function name Description(n can be extended up to 8) Remarks
1 ENCO BW,D,L Output a position of On bit by number
2 DECO BW,D,L Turn a selected bit on
3 BSUM BW,D,L Output a number of On bit
4 SEG WORD Convert BCD/HEX into 7-segment code
5 BMOV BW,D,.L Move part of a bit string
6 INC BW,D,L Increase IN data
7 DEC BW,D,L Decrease IN data
Appendix 4.3 Array Operation Function
No. Function name Description Remarks
1 ARY MOVE Copy array-typed data (OUT <= IN)
2 ARY CMP * Array comparison
3 ARY SCH ** Array search
4 ARY FLL ** Filling an array with data
5 ARY AVE * Find an average of an array
6 ARY SET C ** Avrray bit shift left with carry
7 ARY ROT C ** Bit rotation of array with carry
8 SHIFT A ** Shift array elements
9 ROTATE A *** Rotates array elements
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Appendix 4.4 Basic Function Block

Appendix 4.4.1 Bistable Function Block

No.| Function block name Description Remarks
1 SR Set preference bistable
2 RS Reset preference bistable
3 SEMA Semaphore
Appendix 4.4.2 Edge Detection Function Block
No. | Function block name Description Remarks
1 R TRIG Rising edge detector
2 F TRIG Falling edge detector
3 FF Reverse output if input condition rises
Appendix 4.4.3 Counter
No. | Function block name Description Remarks
1 CTU *= Up Counter
- INT,DINT,LINT,UINT,UDINT,ULINT
p CTD wo Down Counter
- INT,DINT,LINT,UINT,UDINT,ULINT
3 CTUD ** Up Down Counter
- INT,DINT,LINT,UINT,UDINT,ULINT
4 CTR Ring Counter
Appendix 4.4.4 Timer
No. | Function block name Description Remarks
1 TP Pulse Timer
2 TON On-Delay Timer
3 TOF Off-Delay Timer
4 TMR Integrating Timer
5 TP_RST TP with reset
6 TRTG Retriggerable Timer
7 TOF RST TOF with reset
8 TON_UINT TON with integer setting
9 TOF _UINT TOF with integer setting
10 TP _UINT TP with integer setting
11 TMR_UINT TMR with integer setting
12 TMR_FLK Blink timer
13 TRTG UINT Integer setting retriggerable timer
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Appendix 4.4.5 File Function Block

No. | Function block name Description Remarks
1 EBREAD Read R area data from flash area
2 EBWRITE Wirite R area data to flash area
Appendix 4.4.6 Other Function Block
No. | Function block name Description Remarks
1 SCON Step Controller
2 DUTY Scan setting On/Off
3 RTC SET Write time data
Appendix 4.4.7 Special Function Block
No. | Function block name Description Remarks
1 GET Read special module data
2 PUT Write special module data
3 ARY_GET Read special module data(array)
4 ARY_PUT Write special module data(array)
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Appendix 4.4.10 Positioning Function Block

No. | Function block name Description Remarks
1 APM_ORG Return to original point run

2 APM_FLT Floating original point setting

3 APM_DST Direct run

4 APM_IST Indirect run

5 APM_LIN Linear interpolation run

6 APM_SST Simultaneous run

7 APM_VTP Speed/position control conversion
8 APM PTV Position/speed control conversion
9 APM_STP Decelerating stop

10 APM_SSP Position synchronization

11 APM_SSSB Speed synchronization

12 APM_POR Position override

13 APM_SOR Speed override

14 APM_PSO Positioning speed override

15 APM_INC Inching run

16 APM_SNS Run step no. change

17 APM_MOF M code cancel

18 APM_PRS Present position preset

19 APM_SIP Input signal parameter setting

20 APM_EMG Emergency stop

21 APM_RST Error reset/output prohibition cancel
22 APM_WRT Saving parameter/run data
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Appendix 4.5 Expanded Function

No. Function name Description Remarks
1 FOR
Repeat a block of FOR ~ NEXT n times
2 NEXT
3 BREAK Escape a block of FOR ~ NEXT
4 CALL Call a SBRT routine
5 SBRT Assign a routine to be called by the CALL function
6 RET RETURN
7 JMP Jump to a place of LABLE
8 INIT DONE Terminate an initial task
9 END Terminate a program
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Warranty and Environmental Policy

Warranty

1. Warranty Period
The product you purchased will be guaranteed for 18 months from the date of manufacturing.

2. Scope of Warranty
Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired. However, please note the
following cases will be excluded from the scope of warranty.

(1) Anytrouble attributable to unreasonable condition, environment or handling otherwise specified in the manual,
(2 Anytrouble attributable to others’ products,

(3) Ifthe product is modified or repaired in any other place not designated by the company,

(4) Due to unintended purposes

(5 Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
(6) Not attributable to the company; for instance, natural disasters or fire

3. Since the above warranty is limited to PLC unit only, make sure to use the product considering the safety for system configuration
or applications.

Environmental Policy

LS ELECTRIC Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LS ELECTRIC considers the environmental LS ELECTRIC’ PLC unit is designed to protect
preservation as the preferential management the environment. For the disposal, separate
subject and every staff of LS ELECTRIC use — aluminum, iron and synthetic resin (cover) from
the reasonable endeavors for the pleasurably the product as they are reusable.

environmental preservation of the earth. -
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www.ls-electric.com

LS ELECTRIC Co., Ltd.

m Headquarter m Overseas Branches
LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea * LS ELECTRIC Tokyo Office (Japan)
m Seoul Office Tel: 81-3-6268-8241 E-Mail: tokyo@Is-electric.com
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea * LS ELECTRIC Beijing Office (China)
Tel: 82-2-2034-4033, 4888, 4703 Fax: 82-2-2034-4588 Tel: 86-10-5095-1631 E-Mail: china.auto@lselectric.com.cn
E-mail: automation@Is-electric.com * LS ELECTRIC Shanghai Office (China)
Tel: 86-21-5237-9977 E-Mail: china.auto@Iselectric.com.cn
m Overseas Subsidiaries * LS ELECTRIC Guangzhou Office (China)
+ LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan) Tel: 86-20-3818-2883 E-Mail: china.auto@Iselectric.com.cn
Tel: 81-3-6268-8241 E-Mail: japan@Is-electric.com * LS ELECTRIC Chengdu Office (China)
« LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China) Tel: 86-28-8670-3201 E-Mail: china.auto@Iselectric.com.cn
Tel: 86-411-8730-6495 E-Mail: china.dalian@Iselectric.com.cn * LS ELECTRIC Qingdao Office (China)
+ LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China) Tel: 86-532-8501-2065 E-Mail: china.auto@lselectric.com.cn
Tel: 86-510-6851-6666 E-Mail: china.wuxi@Iselectric.com.cn * LS ELECTRIC Nanjing Office (China)
+ LS ELECTRIC Middle East FZE (Dubai, U.A.E.) Tel: 86-25-8467-0005 E-Mail: china.auto@Iselectric.com.cn
Tel: 971-4-886-5360 E-Mail: middleeast@Is-electric.com * LS ELECTRIC Bangkok Office (Thailand)
« LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands) Tel: 66-90-950-9683 E-Mail: thailand @Is-electric.com
Tel: 31-20-654-1424 E-Mail: europartner@Is-electric.com * LS ELECTRIC Jakarta Office (Indonesia)
+ LS ELECTRIC America Inc. (Chicago, USA) Tel: 62-21-2933-7614 E-Mail: indonesia@ls-electric.com
Tel: 1-800-891-2941 E-Mail: sales.us@Iselectricamerica.com * LS ELECTRIC Moscow Office (Russia)
+ LS ELECTRIC Turkey Co., Ltd. Tel: 7-499-682-6130 E-Mail: info@lselectric-ru.com
Tel: 90-212-806-1225 E-Mail: turkey@Is-electric.com * LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-949-333-3140 E-Mail: america@I|s-electric.com

Disclaimer of Liability

LS ELECTRIC has reviewed the information in this publication to ensure consistency with the hardware and software described.
However, LS ELECTRIC cannot guarantee full consistency, nor be responsible for any damages or compensation, since variance
cannot be precluded entirely. Please check again the version of this publication before you use the product.

© LS ELECTRIC Co., Ltd 2015 All Right Reserved. 2022.09
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