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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 LSELECTR’C

quick reference,
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Before using the product ...

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

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

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

A Warni ng This symbol indicates the possibility of serious injury or death if some applicable

instruction is violated.

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

damages if some applicable instruction is violated.

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

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

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

&Be careful! Electric shock may occur.

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

V N
4 /\ Caution A

» Design the analog input / output signal or pulse input / output line at least 100mm away
from high voltage line or power line so that it is not affected by noise or magnetic field
change. It may cause malfunction due to noise.

» If there is alot of vibration in the installation environment, take measures to prevent
direct vibration from being applied to the PLC. It may cause electric shock, fire or malfunction.

» If metallic dust is present in the installation environment, take measures to prevent

metallic dust from entering the product. It may cause electric shock, fire or malfunction.

L J

Safety Instructions on Installation Process
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/\ Caution

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

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

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

» Make sure that the I/ O connector is securely fastened. It may cause wrong input or output.
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Safety Instructions for Wiring Process

a

/\\Warning

» Prior to wiring works, make sure that every power is turned off. If not, electric shock or

damage on the product may be caused.

/1\ Caution

» Check rated voltages and terminal arrangements in each product prior to its wiring

» Secure terminal screws tightly applying with specified torque. If the screws get loose, short

» Be sure to earth to the ground using Class 3 wires for PE terminals which is exclusively

» Don’t let any foreign materials such as wiring waste inside the module while wiring,

process. Applying incorrect voltages other than rated voltages and misarrangement among

terminals may cause fire or malfunctions.

circuit, fire or abnormal operation may be caused. Securing screws too tightly will cause

damages to the module or malfunctions, short circuit, and dropping.

used for PLC. If the terminals not grounded correctly, abnormal operation or electric shock

may be caused.

which may cause fire, damage on the product or abnormal operation.
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Safety Instructions for Test-Operation and Maintenance

/™ 'Warning

» Don’t touch the terminal when powered. Electric shock or abnormal operation may occur.
» Prior to cleaning or tightening the terminal screws, let all the external power off including

PLC power. If not, electric shock or abnormal operation may occur.

& Caution

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

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

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

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

Safety Instructions for Waste Disposal
7 N\

A Caution

» Product or battery waste shall be processed as industrial waste. The waste may discharge

toxic materials or explode itself.
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About User’s manual

Thank you for purchasing PLC of LS ELECTRIC Co., Ltd.

Before use, make sure to carefully read and understand the User’'s Manual about the functions, performances, installation and
programming of the product you purchased in order for correct use and importantly, let the end user and maintenance

administrator to be provided with the User's Manual.

The User's Manual describes the product. If necessary, you may refer to the following description and order accordingly. In

addition, you may connect our website (http:/mww.Is-electric.com/) and download the information as a PDF file.

Relevant User’'s Manuals

User's Manual

No. of User's
Titl Descripti
itle escription Manal
It describes how to use XG5000 software especially about online
XG5000 User's . . L . .
I functions such as programming, printing, monitoring and debugging by 10310000512
using XGT series products.
It describes how to use XG5000 software especially about online
XG5000 User's . . - . .
Manual functions such as programming, printing, monitoring and debugging by 10130000834
using XGB(IEC)
XGK/XFBB Series It dfascribes how to use the instructions for programming using XGK/XGB " 10
Instruction Sseries.
XGI/XQR/XEC Series | It dfescrlbes how to use the instructions for programming using XGB(IEC) 10
Instruction series.
It describes how to use the specification of power/input /output/expansion
XGB Hardware ) . G
modules, system configuration and built-in High-speed counter for XGB 10310000926
User’'s Manual ) ]
basic unit.
It describes how to use the specification of power/input /output/expansion
XGB Hardware . . o
modules, system configuration and built-in High-speed counter for XGB 10130001059
User’s Manual (IEC) ) )
basic unit.
It describes how to use the specification of analog input/analog
XGB Analog . . . I
output/temperature input module, system configuration and built-in PID 10310000920
User’'s Manual . ]
control for XGB basic unit.
XGB Position
It describes how to use built-in positioning function for XGB unit. 10310000927



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

Chapter 1 General

1.1 General

This user manual provides the information of Cnet I/F among XGB PLC system network about

specification/performance and how to operate. Configuration of user manual is as follows.

Chapter ltem Content
1 General Describes configuration of manual, product characteristic and term
. Indicates general specification and performance specification of each module
2 Specification
used XGB PLC.
3 System configuration | Describes basic communication parameter setting.
4 Basic setting Describes basic communication setting.
. Describes CPU connection method by communication channel through
5 Remote connection
XG5000.
6 Server function and | Describes server for data communication between PLC and P2P parameter
P2P service setting.
XGT dedicated . . L
7 Describes XGT dedicated communication frame structure.
protocol
8 LS Bus Protocol Describes LS bus protocol structure.
Modbus .
9 - Describes Modbus protocol structure.
communication
10 Diagnosis function | Describes about self-diagnosis by XG5000
11 Example program Describes example program for communication test.
Installation and L . -
12 - Describes installation and wiring.
wiring
13 Maintenance Describes maintenance.
App.1 Term Describes term used in this manual
App.2 Flag list Describes parameter setting N area, flag L related with Cnet I/F.
Communication error .
App.3 code Describes XGT server, modbus server, P2P error code.
App.4 Dimension Describes dimension of communication module.
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Chapter 1 Overview

1.2 Characteristic

1)

(2)

3)

(4)

()

(6)

(7)

(8)

(9)
(10)

By using XG5000 operated in window environment, since the user can write communication speed,
communication mode (protocol), connection with external device is easy.

RS-232C 1 port, RS-485 1 port as main unit built-in Cnet is supported. Two type of Cnet I/F
module as extension, RS-232C 1 port (XBL-C21A), RS-422(485) 1port (XBL-C41A) is provided.

It operates independently according to channel, since protocol data written by user is managed by
main unit, in case communication module is changed other than communication module,
additional setting/download is not necessary.

Device read/write by using XGT dedicated/modbus/user defined protocol is available.

It provides communication function in which multidrop, up to 32 connection is available in case of
using RS-422/485.

Setting of diverse communication speed is available.
(1200,2400,4800,9600,19200,38400,57600,115200bps)

1:1 and 1:N communication are available.

With abundant self-diagnosis, trouble diagnosis is simple.

It supports dedicated server/client, modbus server/client, user defined communication function.

In case of XBL-C21A module, modem communication is provided, by which controlling remote

PLC is available.
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Chapter 2 Specification

Chapter 2 Specification

2.1 General Specification

General specification of XGB PLC is as follows.

No. Item Specification Related specifications
1 Operating 0C ~+55C
temp.
2 | Storage temp. -25T~+70C
3 Opergt!ng 5~95%RH, no dew allowed
humidity
4 Sto“."‘ge 5~95%RH, no dew allowed
humidity
For discontinuous vibration
Frequency Acceleration Amplitude Number
5<f< 8.4Hz - 3.5mm
5 Vibration 8.4<f<150Hz 9.8’ -
proof For continuous vibration _ E)?irzlo times | |ec 61131-2
nxy,
Frequency Acceleration Amplitude :jirections
5<f< 8.4Hz - 1.75mm
8.4<f<150Hz 4.915'(0.5G) -
* Max. impact acceleration: 147ns(15G)
* Authorized time: 11ms IEC 61131-2
6 Impact proof :
pact pr * Pulse wave : Sign half-wave pulse IEC 60068-2-27
(Each 3 times in X.Y.Zdirections)
. . AC:+1,500V
Square wave impulse noise DC: 1900 VV LS ELECTRIC standard
Static electric discharging +4 kV (contact discharging), :Eg gigééiz
7 Noise proof i . N IEC 61131-2,
Radiation electromagnetic 80 ~ 1,000MHz, 10 V/Im IEC 61000-4-3
Fast Power Digital/Analog I/O
Transient | Class o IEC 61131-2,
module communication interface IEC 61000-4-4
/burst Voltage |  2kV 1kV
8 Amk?l_ent No corrosive gas or dust
conditions
9 Operatlng 2000m or less
height
10 | Pollution level | 2 or less
11 Cooling type | Natural air cooling

[1] IEC (International Electro technical Commission):
An international nongovernmental organization which promotes internationally cooperated
standardization in electric/electronic fields, publishes international standards and manages applicable
estimation system related with.
[2] Pollution level: An index indicating pollution level of the operating environment which decides
insulation performance of the devices. For instance, Pollution level 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 2 Specification

2.2 Performance Specification

(1) Built-in Cnet performance specification

Performance specification of XGB built-in Cnet is as follows.

Specification
Item
Channel 1 Channel 2
Serial communication method RS-232C RS-485
Modem connection function - -
Act as communication client
. - XGT dedicated protocol client
Operation )
P2P - Modbus ASCII/RTU client

mode

. - User defined communication
(Operation

; - LS Bus Client Notes 1)
define by
channel) - XGT dedicated protocol server
Server
- Modbus ASCII/RTU server

Data bit 7o0r8
Data -

Stop bit lor2
type .

Parity Even/Odd/None
Synchronization type Asynchronous type

Transmission speed

(bps) 1200/2400/4800/9600/19200/38400/57600/115200 bps available
ps

Setting range: 0~255

Station No. settin
g Max. station No. available: 32 stations

Transmission
Max. 15m Max. 500m

distance

Diagnosis function Check available by XG5000 diagnosis service

Note 1) <UDATA for CDMA modem communication applicable version>

Series XBM XBCH XBCSU XBCS XBCE XG5000
Version - V2.40 or above | V1.50 or above - - V3.71 or above
Series XBCEX XBCEB XECH XECSU XECE -
Version - - V1.80 or above | V1.40 or above - -

Notes 2) < LS Bus Client applicable version>

Series XBM XBCH XBCSU XBCS XBCE XG5000
Version |[V3.40 or above |V2.30 or above | V1.40 or above | V1.30 or above | V1.20 or above | V3.69 or above
Series XBCEX XBCEB XECH XECSU XECE -
Version |[V1.01 or above |V1.01 or above | V1.70 or above | V1.30 or above | V1.10 or above -

Note 3) Max. 32 stations are available for consist the client and server. Station number setting range is 0~255
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Chapter 2 Specification

(2) Extension Cnet performance specification

XGB extension Cnet communication module performance specification is as follows

Item

Specification

XBL-C21A

XBL-C41A

Serial communication channel

RS-232C 1 channel

RS-422(485) 1 channel

, ) External modem connection
Modem connection function ] -
available
Operates as communication client
. - XGT dedicated protocol client
Operation )
P2P - Modbus ASCII/RTU client
mode i o

. - User defined communication

(Operation )
" - LS Bus Client
definition
by port - XGT dedicated protocol server
y port) Server P
- Modbus ASCII/RTU server

Data bit 7o0r8
Data -

Stop bit lor2
type .

Parity Even/Odd/None

Synchronization type

Asynchronous type

Transmission speed (bps)

1200/2400/4800/9600/19200/38400/57600/115200 bps available

Station No. setting

Setting range: 0~255Note 1)

Max. station No. available: 32 stations

Transmission
distance

RS-232C: 15m
(Extension available in case

of using modem)

RS-422/485: max 500m

Diagnosis function

Check available by LED and XG5000 diagnosis service

Consumption current

120mA

120mA

Weight

569

569

Note 1) Max. 32 stations are available for consist the client and server. Station number setting range is 0~255
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Chapter 2 Specification

2.3 Name and Function of each part

XBM “S” Type

XBM-DN16/32S XBM-DR16S

o=
=
o
=
=)
il
o
@

RE-233C

@ n
®
=
9 =l=
Ce ) [E=] @
=) I (=CH
=) |
=) |
o] [le]]
s
No. Name Purpose
@ Input indication LED Input indication LED
@) PADT connection PADT connection connector
connector
Input connector and :
® terminal block Input connector and terminal block
@ Outp_ut connector and Output connector and terminal block
terminal block
® Kev switch RUN / STOP key switch
Y - In case key switch is STOP, remote mode change available
® | Output indication LED Output indication LED
Indicates operation status of CPU module
- PWR(Red): Power status indication
@ Status indication LED - RUN(Green): RUN status indication
STOP mode: Off / RUN mode : On
- Error(Red): Flicker in case error occurs
81 Eﬁ':;gg;‘l% Built-in RS-485 connection connector
- “+”, “-“terminal connection connector 0fRS-485 communication
connector
Built-in RS-232C Built-in RS-232C connection connector
8-2 connection -“TD”, “RD”, “SG” terminal connection connector of RS-232C
connector communication
8-3 Power connector DC24V power connector
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XBC/XEC “E” type

XBC-DR10E XEC-DN10E
XBC-ON10E XEC-DN14E
XBC-DP10E XEC-DN20E
XBC-DR14E XEC-DN30E
XBC-DN14E XEC-DP10E
XBC-DP14E XEC-DP14E
XBC-DR20E XEC-DP20E
XBC-DN20E XEC-DP30E
XBC-DP20E XEC-DR10E
XBC-DR30E

Name

Purpose

Input indication LED

Input indication LED

PADT connection
connector

PADT connection RS-232C 1 channel connector

Input terminal block

Input connector and terminal block

Output terminal block

Output connector and terminal block

Key switch

RUN / STOP key switch
-In case key switch is STOP, remote mode change available

Output indication LED

Output indication LED

Qe e® e © |0|&

Status indication LED

Indicates basic unit’s operation status

- PWR(Red) : power status indication

- RUN(Green) : RUN status indication

- STOP mode : Off / RUN mode : On
- Error(Red): flicker in case error occurs

Built-in RS-232C/
RS-485 Connection
terminal block

Built-in RS-485 connection terminal block

- “+” ”-“ terminal connection terminal block of RS-485
communication

- “TD”,”RD”,”SG” terminal connection terminal block of
RS-232C communication

® Power terminal

AC100~240V power terminal block

Notes 1) XBC/XEC main units of "E” type are not able to use XGB expansion module.
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XBC/XEC “S/SU” type

XBC-ON20S (U) XEC-DN20SU

XBC-DR20SU XEC-DN30SU 7 Loew :f:{%E%ﬁﬁﬁﬁ%ﬁ___I;______t__\ gy — N
XBC-DN30S(U) ~ XEC-ON40SU Ll
XBC-DR30SU XEC-DN6OSU
XBC-DN40SU XEC-DR20SU
XBC-DR40SU XEC-DR30SU
XBC-DN6OSU ‘ 7 ——a |
BEREEREERERER
 HEEEEEEEEEE
N S——— =
® @
Name Purpose

Input indication LED

Input indication LED

PADT connection
connector

PADT connection USB(USB 1.1 supported) 1 channel,
RS-232C 1 channel connector Notes 1)

Input terminal block

Input connector and terminal block

Output terminal block

Output connector and terminal block

Key switch

RUN / STOP key switch
-In case key switch is STOP, remote mode change available

Output indication LED

Output indication LED

Qle| e 8 ® |@|§

Status indication LED

Indicates basic unit’s operation status

- PWR(Red) : power status indication

- RUN(Green) : RUN status indication

- STOP mode : Off / RUN mode : On
- Error(Red): flicker in case error occurs

Built-in RS-232C/
RS-485 Connection
terminal block

Built-in RS-485 connection terminal block
- “+” ”-“ terminal connection terminal block of RS-485
communication

- “TD”,”’RD”,”SG” terminal connection terminal block of
RS-232C communication

® Power terminal

AC100~240V power terminal block

Notes 1) The S-type of XBC/XBC doesn’t provide an usb port.
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XBC/XEC “H” type

XBC-DR32H XEC-DN32H
XBC-DN32H XEC-DN64H
. | — ooooooono
XBC-DR64H XEC-DP32H 5 — E] | CDJLEIINEIEIDDDDD
XBC-ON64H  XEC-DP64H ecom UH
S @doam ®
KEG-ORGRH P (™) I
XEC-DR64H "':5\\\_ ‘iy;/# fglgm noooo
o E—a 0ooooooo
olololololelolelelelelclN
olojo]ejololelolololole]
e - — =
©) i
Name Purpose

Input indication LED

Input indication LED

PADT connection
connector

PADT connection USB(USB 1.1 supported) 1 channel,
RS-232C 1 channel connector

Input terminal block

Input connector and terminal block

Output terminal block

Output connector and terminal block

Key switch

RUN / STOP key switch
-In case key switch is STOP, remote mode change available

Output indication LED

Output indication LED

Qe e|® e ® |0|&

Status indication LED

Indicates basic unit’s operation status

- PWR(Red) : power status indication

- RUN(Green) : RUN status indication

- STOP mode : Off / RUN mode : On
- Error(Red): flicker in case error occurs

Built-in RS-232C/
RS-485 Connection
terminal block

Built-in RS-485 connection terminal block
- “+” ”-“ terminal connection terminal block of RS-485
communication

- “TD”,”’RD”,”SG” terminal connection terminal block of
RS-232C communication

® Power terminal

AC100~240V power terminal block
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Extension Cnet module

XBL-C41A XBL-C21A

N «— (1)

L

)
@

No. Name Purpose

LED indication Operation status indication

RS-422/RS-485
Connector for connection with external device

connector
® RS-232C connector Connector for connection with external device
LED name LED indication content LED status LED status content
_ o On Normal operation
RUN Operation status indication -
Off Abnormal operation
} Interface with main unit status Flicker Normal operation
I/F
indication Off Abnormal operation
Flicker Transmitting frame
TX Indication during frame transmission — :
off Frame transmission completion
Flicker Receiving frame
RX Indication during frame receiving : :
Off Frame receive completion
On Frame error
ERR Frame error indication
Off Normal frame

[Table 2.3.1] LED indication content
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Chapter 3 System Configuration

XGB PLC is having diverse product suitable for main system, computer link and network system configuration
This chapter describes configuration method and characteristic.

3.1 XGB System Configuration

System configuration of XGB PLC is as follows. Extension 1/0 module, in case of special module, in “S” type, up
to 7 step connection and in “H” type, up to 10 step connection is available. In communication module, up to 2 step
extensions is available.

3.1.1 “H” type system configuration

SRR
S

SRR
i

. . Y
Main unit S
n uni I/0 module Special module Communication
module
Item content
I/O configuration point e XB(E)C-DxxxH: 32 ~ 384 points
Digital /0O module e Max. 10
Extension module Analog module e Max. 10

connection available no. | communication

e Max. 2
module

e XBC-DR32/64H * XBC-DN32/64H

Main unit “H” type
e XEC-DR32/64H e XEC-DN32/64H

e XBE-DC08/16/32
e XBE-TN08/16/32
Digital I/O module e XBE-TP08/16/32
e XBE-RY08/16A

e XBE-DR16A
_ Extension
Product list | qle o XBF-ADO4A  XBF-RDO4A
Analog module e XBF-DVO0O4A o XBF-RDO1A
o XBF-DCO4A e XBF-TC04S
Communication e XBL-C41A e XBL-C21A
module e XBL-EMTA
Option
Memory module e XBO-1024A
module

1-1 | LSTEJ_ECTJ:I.':
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3.1.2 “S” type System Configuration

B B B
|
. & |
i :: |
f |l
[ ~ I\ v 7 \_ v J
Main unit I/O module Special module Communication module
Item Content
I/O configuration point e XBM-DxxxS : 16 ~ 352 point
. Digital I/O module e Max. 7
Extension module
connection available Analog module e Max. 7
no.
Communication module | ¢ Max. 2
Main unit | “S” type e XBM-DR16S  XBM-DN16/32S
e XBE-DC08/16/32
e XBE-TNO08/16/32
Digital /O module e XBE-TP08/16/32
e XBE-RY08/16A
e XBE-DR16A
Extension
'_°r°d”°t module o XBF-ADO4A o XBF-RDO4A
list Analog module o XBF-DVO4A o XBF-RDO1A
o XBF-DCO4A e XBF-TC04S
o e XBL-C41A e XBL-C21A
Communication module
 XBL-EMTA
Option
Memory module e XBO-1024A
module

LSELECTQ!C | 1-2
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3.2 Available System Configuration

Communication system by using XGB built-in communication function and Cnet module is diverse. In this
chapter, it describes system configuration example.

3.2.1 1.1 Connection between PC (HMI) (No modem)

PC (HMI) and Cnet I/F module is connected by RS-232C or RS-422/485 channel, PC (HMI) and PLC is
connected by 1:1 without modem. In most case, PC (HMI) acts as client and Cnet I/F module acts as server which
respond request of PC (HMI). Since there is no modem, in case of using RS-232C channel, communication
distance is max 15m, in case of using RS-422 channel, communication distance is max 500m. Operation mode of
Cnet I/F module is set according to PC (HMI)'s communication method. Wiring method and system connection is
applied in case of XGB “S” type built-in communication. In case of using XGB “H’ type and external
communication module, refer to 10.5 communication interface connection method.

(1) Incase of using 1:1 connection with normal PC

EC — ]

® -
XGB main unit built-in
Ii communication
s

[Figure 3.2.1] 1:1 communication with PC

e Wiring method

External form of PC Connection number and signal XGBmainunit | -p oternal
PC Pin no. direction I Signal form
name
1 1 485-
2(RXD) 2 485+
3(TXD) 3 SG |1
4 4 ™ |2
5(GND) 5 rRx |3
6 4
’ 5
Female Type 2

In case of using channel 2, connect 485+ and 485- of RS485 terminal.
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(2) In case of using 1:1 connection with monitoring device such as XGT Panel

ECT — |
. ®-
XP series (LSIS) II
s XGB main unit
RS-485 I/F

RS-232C I/F

[Figure 3.2.2] 1:1 communication with HMI

¢ Wiring method (RS-232C)

XP XGB main unit
Connection number and XGB external
XP external form ; L Signal
Pin no. signal direction Pin no. form
name
1 1 485-
F
2(RXD) 2 485+
3(TXD) 3 SG 1
4 4 TX 2
5(GND) 5 rx |3
4
6
5
7
b
8
Female Type
9
Note) In case of PMU, short no.4 and no.6, short no.7 and no.8.
¢ Wiring method (RS-485)
PMU Connection no. and signal direction XGB main unit
485+ < > 485+
485- < > 485-
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(3) In case of using 1:1 connection with XGB main unit

XGB main unit

RS-232C I/F

e
® -

]

RS-485 I/F

[Figure 3.2.3] 1:1 communication between PLCs

¢ Wiring method

XGB main unit

XGB main unit XGB main unit
XGB external Connection no. and
form Pin no. signal direction Pin Signal name
no.

1 < > 1 485-
1 < .

2 < > 2 +
5 485
3 3 3 SG
4
: e -

5 5 RX

1-5 ‘ LS}ELECTJ:I::
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3.2.2 1:1 Dedicated modem connection with PC (HMI)

Itis 1:1 communication system connected through dedicated modem through RS-232C channel
with PC (HMI). Normally, PC (HMI) acts as client station, Cnet I/F module acts as server station
which respond request of PC (HMI). Since it uses modem, RS-232C channel should be set as
dedicated modem and long distance communication is available. Operation mode of this module
should be set according to communication method of PC (HMI).

XBM-DN32S XBL-C21A XBM-DN32S XBL-C21A

Modem
Modem Ls

|y A pe——

Ls”

[Figure 3.2.4] dedicated modem communication with PC

ooo

3.2.3 Modem connection with PC and communication between Cnet I/F modules
+ PC and Cnet #1 station is connected by modem through RS-232C channel
¢ Cnet #1 station ~ N station is communication between Cnet I/F module through RS-422 channel
+ PC acts as client station of Cnet #1 station
+ Up to max 32 station connection is available in case of Cnet I/F module (RS-422/485
communication)
+ It sets station 1 among Cnet I/F module as server station
+ Dedicate modem or dial-up modem available

XGB PLC XGB PLC XGB PLC
Cnet # 1 station Cnet # 2 station Cnet # N station

II RS-422 communication I

g

RS-232C
Communication

[Figure 3.2.5] Dedicated modem communication with PC

LS 'ELECT,’?IC | 1-6
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i

Module setting
Type )
XBL-C41A Station no.
P2P
PLC Cnet #1 - 1
XGT client
Chnet #2 ~ #N XGT server 2~N

[Table 3.2.1] module setting table per station

3.2.4 Dedicated communication with PC (HMI) and different type RS-422 communication

¢ Null-modem communication by using PC (HMI) and RS-232C channel
+ PC (HMI) acts as client station, Cnet I/F module acts as server, at this time, module setting acts as

RS-232C XGT server
¢ Cnet I/F module RS-422 channel acts as P2P mode.
¢ It transmits indication data to display module of mosaic panel through RS-422 channel

+ Reading display transmission data from PC

MOSAIC PANEL

F=BEGMENT F=BEGMENT F=BEGMENT F=BEGMENT

EE S 2

HMI - PC Lor
(GLOFA VIEW) 7-EEGMENT F-EEGUENT F-BEGMENT F-BEGMENT

e |
|

| ]
XGB PLC F-BEGMEMT F-BEGMENT F~BEGMENT - .B‘ESMEJ'I)

e m—  EER B

| | | I

RS-ZSZE ommunication

RS-422 communication

[Figure 3.2.6] 7-Segment operating system for RS-422

Tvoe Module setting
yp XBL-C21A XBL-C41A Station no.
PLC Cnet #1 XGT server P2P 1

[Table 3.2.2] Module setting table per station
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3.2.5 Optical modem communication for moving material communication

¢ Optical modem communication system for Cnet communication on material above moving
linearly.
P2P communication or dedicated mode communication with monitoring device

RS-232C/RS-422 communication with optical modem
Communication between Cnet I/F module is dedicated server/client communication

* & o o

Optical modem connected with Cnet I/F module on mobile body can communicate with the
other optical modem only when positioned in communication available

¢ Main application: Parking tower

XGB PLC
Chet#1

- Optical
 — g ____.—1______
Monitoring [ o mocerm
device ..
RS-232C communication Moving material
XGB PLC XGBPLC ___
Cnet#2 Cnet#4
RS-422

communication

2 H
[Eezc]

RS-232C communication |

XGB PLC
Cnet# 3

2
l
(u]
l

RS-232C communication

RS-232C
communication

Optical

modem

[Figure 3.2.7] Optical modem communication system
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i

3.2.6 Wireless modem communication for communication between revolution bodies

.
.
.
.

Wireless modem

RS-232C communication

RS-232C communication with wireless modem
Communication between Cnet I/F module is dedicated/client communication

RS-232C channel of Cnet I/F module is dedicated modem mode

XGB PLC
Cnet# 2

[Figure 3.2.8] wireless modem communication system

Module setting

e RS-232C RS-422 Station
Dedicated mode ]
XBL-C21A Not used 2 station
User mode

[Table 3.2.3] setting content table between communication module

1-9
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Chapter 4 Basic Setting

4.1 Setting Sequence of Product

It describes installation of product and sequence. Install system by be operated by the following

sequence.

Operation sequence

v

Equip Cnet I/F module to XGB system

(Itis applied in case of using external Cnet I/F module)

v

Connect Cnet I/F module with device to communicate
by cable.

-> Cable wiring and connect terminal resistance.

v

After power on, check LED status of communication
module
->Check whether interface of communication with CPU

is normal or not.

v

Set P2P parameter and basic setting at XG5000.
- Set parameter according to network configuration at

XG5000, download parameter

v

Enable link at XG5000.

- Not enable link act as server.

v

Operation start

1) In Cnet I/F module, hardware station setting is not necessary.

By using XG5000, designate station and basic setting necessary in Cnet communication.
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4.2 PLC Type Setting and How to Register Communication Module

To use Cnet I/F function, communication parameter should be written by XG5000. To set system
about Cnet I/F module located in temporary position, register each module at XG5000. Method on

register Cnet I/F module is as follows according to On/Off line status.

4.2.1 Making new project

First, after click Project-New Project and input project name, select XGB series as PLC series.(In
case of IEC type, select XGB(IEC)) About CPU type, in case of “S” type, select “XGB-XBMS”, in case
of “H” type, select “XBC-XBCH”.

- - - . | 8
# XG5000 2= =]

! Project Edit Find/Replace View Online Monitor Debug Tools Window Help
DFAUS|D(2G MO D DL BB X LXK auﬂf ¥ &
m%|®®®|@:@|®& : e

New Project
& 4 F 4ok HPF ANF —

F3 F4 sFi sF2 F5 F-.: SF& SF9
| Potome [T

File directory:  C:'WGS000%WTEST E]

[T [:||B[Js|@]EESCF‘;3'E

CPU Series [xcB ~| [Product Name... |

CPU type: ¥GB-DR16C3 - Auto-allocation
XGB-DR.16C3

Program name:  XGE-DR32HL

XGB-¥BCE

XGB-XBCEB

Program language XGE-XBCEX
o, X¥GB-XBCH

XGB-¥BCS
Project g d |

5T

XGB-XBCU
XGB-XBMS
Project description:

Most Recently Used

Function Name

CR ™|

[ALLLGISl Monitor 2 Monitor3  Monitor 4 Re...

[Figure 4.2.1] New project making screen
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4.2.2 In case of off line, method on Cnet I/F module registration
In the status PLC is not connected, in case the user set about communication module and write
parameter related with communication, right click “Unspecified Network” in the project tree and select
[Add Item]-[Communication Module]. Click “Add Module” in the “Select communication module”
window. Then register the Cnet I/F module about wanted slot position in the “Communication Module

Settings” window.

i - - - s -

i test - XG3000

! Project Edit Find/Replace View Online Monitor Debug Tools Window Help

H v H LA =
NEAES @ 86 | (HE @ 9o fBE X |(-EKS% EP—————— - ———— ]
-
EE|000|00 |Fad BB0:A280HEH L -
PR AR AREANE — | —% 3 A ¥ A 4SE {RF 4P dNE FE TF 4P AP HPEOUME S El E IN PLC ']
Ec F3 F4 Ff sF2 F5 F6 F6 sF9 F9 Fi1 sF3 eF4 sF5 eF6 FI0 5F7 c3 of 5 ¢ =
Froject e NewProgram X Communication module
4 test + il MNumber  BASE Slot Module | Network in use |
& Network Configuration | ‘ i T i Intemal Criet Unspecified Network ;
¢ 4D Unspecified Mahanrk
% NewPL Add Item H Netwaork
% System Varia Copy CtrleC | Communication Module
4 i) NewPLC(XG! B ommunication
83 Variable/C High-speed Link Communication

Paste Chrl+V

@ Parameter ¥ Delete Delete

Basic B User Frame

25ic = Properties...

- /O Pal
» B Internal Parameter Add Slave

Add a Group

Iy View High-speed Link  View P2P

I Add Module... I Delete module ok ]

v i = =

Function/FB

/

Communication Module Settings @

Type:  [XBL-C41A -
Slot: o1 -

[ OK J[ Cancel ]

[Figure 4.2.2] Cnet module registration screen

4.2.3 How to register Cnet I/F module in case of online
If you register communication module at online status by using XG5000, you should connect basic
unit. After [Online]-> [Connection] after doing communication setting by using [Online] -> [Connection
Settings] and doing local connection (or remote 1/2 connection). In case of normal connection, lower
menu of “online” is activated, selecting [Online]-> [Diagnosis]-> [I/O Information] and click “I/O Sync”,

then equipped communication module is searched automatically.

/O information

Base modiie information _ Slot1/0 information
& Slot Module

RECDNZ0 (DE 24V INPLT /TR DUTRUT_ 2Zpainis]

RBF-FOOAE {Line-D ver, dobaie]

RELCZA,

[ Show Existing Base Oriy

[ mosme [ ok ) [oe Jl )

[Figure 4.2.3] Cnet I/O information screen
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At this time, the following message occurs. Check the message and click “Yes” or “No”.

' R
XG5000 ® - - u—!"-

'@' Overwrite 'O parameters of the PLC with modules installed in the
=W PLC
~ Detailed module parameters will be reset as the default if module
type mismatch.
Continue?

L_an | [ ousw |

[Figure 4.2.4] I/O information change message

If you execute Read 10 Information, equipped communication module like the following is indicated

IO module information window.

: Project Edit Find/Replace View Online Monitor Debug Tools Window Help
NEAHE @ ag B @ ooy BBEX[-SX,Y AMNEE L
EW%|®®®|@@|®@%®<\@ﬁh@@.@s@l@ﬁlﬁil%icz‘ﬁlh T nEe s E E
21 = = e N Y s R RS

Fo4F AF APE ANE — #- 4 F HFF HSF ARF APF AMF {FF TF 4 P 4 WP '|NI‘ H
Ezc F3 F4 sF1 sF2 F5 F'.: sF& sF9 F9 F11 sF3 sF4 sF5 sF6 F10 sF7 c3 o4 o5 5

Project
2 DESATEY *
a & Metwork Configuration
Y| Unspecified Network
! &5 NewPLC [B0S0 LjZr Cnet]
% NewPLC [BOS1 W& FEnet]
! » £ NewPLC [B0S2 XBL-C214]
.5 System Variable
a6 NewPLC(XGB- XECU)-Stop/Warning
@ Global/Direct Variables
a [ Parameter
-[E, Basic Parameter

Monitor 1 w B X Check Program
Program | Wariables

Function/FE
Most Recently Used

Function Name

W ROTATE_A

[QELNGIpY Monitor2  Monitor3  Monitor 4 F‘.e.” Fin...

Stop L, USB, Warning Overwrite E | 1

[Figure 4.2.5] Communication module registration compete screen

LSEE.'_ECT.'WC | 4-4




Chapter 4 Basic Setting

4.2.4 Read parameter saved in PLC
For read the basic setting of communication module and P2P setting that saved in PLC, select

[Project]-[Open from PLC] then set the connection settings and click “OK”.

N —— |

#, XG5000 = EE
: Project Edit Find/Replace View Online Monitor Debug Tools Window Help
DEAEHSE @& HO |(PioeyBBX KLY ABFWG L
BB OGP |FE RBHISSE0 DEE WL EE& 0o 0| g8 s
g A b AR AFF AbE — 1 =B 2 4k /R ASE ARF APF ANF AFF T 4B WoH URE UMK ) R
'55: F3 F4 sF1 sF2 F5 F6 sF8 sF9 F9 Fi1 sF3 sF4 sF5 sF6 Fi0 sF7 c3 0/4 [ @E”

Project

Online Settings - Open

Connection settings

Type: |USB ¥ | Settings...

Depth: [Loml '][ Freview

General

: 5
Timeout interval: | ==E “heck Program

Retrial times: 1

Gl View High-speed Link  View P2P

Read [ Write data size in PLC run mode

Function/FB

(C)Normal @) Maximum
Most Recently Used

* Send maximum data size in stop mode.

Function Mame

[ Connect ] [ OK ] [ Cancel

[ALLLGISW MMonitor 2 Monitor3  Monitor 4 F!.E... Fin... Fin... €o.. Cr.. Us.. Du.

Offline Owvenwrite !] | 100% . —l

[Figure 4.2.6] Open form PLC
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4.3 How to Set Basic Parameter

Communication function used in Cnet I/F module is classified as followings.

1) Server mode service
B Without other program at PLC, you can read or write information in PLC and data.

B |t can act as XGT server providing XGT dedicated protocol and Modbus server providing
RTU/ASCII protocol.

2) Client (P2P) service
B Cnet I/F module acts as client in network.

In case designated event occurs, you can read or write memory of other station.

It can act as XGT client and Modbus client.

In case of sending/receiving user wanted frame and communicating with other device.

You can define P2P block with max. 32 per one channel acting independently.

3) Loader service

B By using remote 1/2, you can monitor/download program about remote PLC.

To use Cnet I/F module, you should set transmission specification such as data type like transmission
speed and data/stop bit.

You should select transmission specification of system to be same with specification of system.

Written standard setting value is saved CPU module of PLC and this value keeps though power goes
off and this value is not changed before writing. Also though Cnet I/F module is changed and new
module is installed, the standard setting value saved at CPU module previously written is applied to
new module automatically. Standard communication setting parameter and P2P, all parameter is
applied if download is complete.
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4.3.1 Setting item

When setting Cnet communication parameter, the fact the user should define is as follows [Table 4.3.1]

Standard Settings - Cnet D)

Communication settings

Channel 1 Channel 2
Type: RS232C RS23C  ~
Speed: 9600 9500 A
Data bit: 8 8 =
Stop bit: 1 1 -
Parity bit: NONE \NONE—v/
Parity receiving Mot Allowed Not Allowed
error:
Modem type: Mull Modem Null Modem =
Modem
Initialization:
Station Number: 0
Time Settings
Response
waiting time: 1 1
(0-50)(*100ms)
Delay time setting:
(0-255)(*10ms)
Delay time
between
character: 1 1
(0-255)(*10ms)
Active mode
Channel 1: |XGT server Modbus Settings
Channel 2: |Use P2P x| |Modbus Settings

| (o]

[Figure 4.3.1] Built-in communication standard setting screen

Iltem Setting content
Station no. |e You can set from station O to station 255.
C%r:?;gé%a“ ¢ 1200, 2400, 4800, 9600, 19200, 38400, 57600,115200 bps available
Data bit e 7 or 8 bit available
Parity bit | e None, Even, Odd available
Stop bit e 1 or 2 bit available

Communicati

¢ |tis fixed as follows according to Cnet type
1) Built-in communication — channel 1 : RS-232C , channel 2 : RS-485

waiting time

on channel 2) XBL-C41A — channel 1 : not used, channel 2: RS-422/RS-485
3) XBL-C21A — channel 1 : not used, channel 2: RS-232C
Response o It sets the time waiting respond after sending frame

1) Setting: It can be set when active mode is “Use P2P”.
2) Waiting time: 100ms+(value X 100ms)

e |t sets interval of communication frame

Delay time 1) Setting: It can be set when communication channel is RS-422/485.
Delay time |e If receives the character while in set time, it process as one frame.
between 1) Setting: It can be set regardless of setting
character 2) If set delay time “0”, 3.5 character timeN° D will apply that fits communication speed.
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The meaning of each item is as follows.

1) Parity bit
Cnet I/F module can define three parity bits. Meaning of each parity bit is as follows.

Parity bit type Meaning Reference
None Not using parity bit
Even If the number of 1 in one byte is even, parity bit becomes “0”.
Odd If the number of 1 in one byte is odd, parity bit becomes “1”.

[Table 4.3.2] Parity content table

2) Operation mode setting

= Sets operation mode

Driver type Meaning Reference
) Each port acts as client and executes the communication P2P setting
P2P
by setting P2P parameter. reference

It acts as XGT server supporting XGT dedicated . ]
XGT server o Dedicated service
communication.

Modbus
Modbus ASCII server | It acts as Modbus ASCII server o
communication

Modbus
Modbus RTU server It acts as Modbus RTU server o
communication

[Table 4.3.3] operation mode setting item

Note 1) Character Time: The time of sending one character. This value can be changed according to
communication speed
In case of communication speed is 9600bps
Character Time=(Bit number of one character(11)/Communication speed)*Character time
=(11/9600)*3.5
=4.01ms
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4.3.2 Setting method

You should do like following to operate Cnet I/F module according to communication specification
defined by user. In case of setting like the followings about XBL-C41A (RS-422/485 1 port) installed

slot 2, setting method is as follows.

(1) Communication specification

B Channel 2: RS-422, 38400Bps, 8/1/0dd, Null modem, P2P, 2 station, delay time 10 ms
Executing XG5000, you register communication module Cnet for setting at each slot position. After

Cnet module is registered, if you double-click Cnet module, the following standard setting window

shows.

[Figure 4.3.2] Communication module setting screen

If standard communication parameter setting ends, download Cnet module.

If you select [Online -> Write], download is executed. After downloading, parameter is applied

shortly.

4-9

Active mode

Channel 1: |XGT server

|

Standard Settings - Cnet L-@'&

Communication settings
Channel 1 Channel 2

Type: __RSZBZC -
Speed: 9500 -
Databi: s
Parity bit: NOME NONE -
Parity receiving Not Alowed Not Allowed
error:
Modem type: Null Modem Null Modem  +
Modem
Initizlization:
Station Number: 0
Time Settings
Response
waiting time: 1 1
{0-50)(*100ms)
Delay time setting:
(0-255)(*10ms)
Delay time
between
character: L 1
(0-255)(*10ms)

Write

B (o |

Sets Program Upload Prohibit

Program
letwork Parameter

FEnet [baseD, slot1]

‘ Cnet [baseD, slotz]

[ High-speed Link

‘ T High-speed Link 02
PIP(EIP)

P2P 03

QK

Clear PLC...

[Figure 4.3.3] Write Parameter screen
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Chapter 5 Remote Connection

5.1 Remote Connection

5.1.1 General
In case PC executing XG5000 is far from XGB PLC, if you use remote connection function of Cnet I/F
module, you can control remote PLC such as program download, upload, program debugging and
monitor. Especially, in case XG5000 is far from PLC, if you use XG5000 remote connection function
and modem connection function of Cnet I/F module, you can access easily by remote connection
through air line. Remote connection is supported at XGB communication module, FEnet I/F module
and Cnet I/F module. Connection between networks is available and you can control remote PLC
through multiple connections. There are two methods for remote connection by using Cnet I/F module,
first, XG5000 is connected with Cnet I/F module of remote PLC through modem, second, XG5000 and
local PLC are connected into CPU through RS-232C, Cnet I/F module of local PLC communicates
with Cent I/F module of remote PLC.

5.1.2 XG5000 remote connection
[Figure 5.1.1] is figure indicating remote connection example where XG5000 and PLC are connected
through modem. Like figure, it is necessary configuration in case PC executing XG5000 is far from
PLC and telephone line and connected by dedicated modem or wireless modem. At this case, you
should connect Cnet I/F module by modem from XG5000 and you should select modem as
connection method at connection option. There are two methods, dedicated modem connection using
dedicated line and dial-up modem connection using public line.

(1) Dial-up modem connection
[Figure 5.1.1] is example using dial-up modem. You can establish remote connection by
connecting dial-up modem to PC and Cnet I/F module (RS-232C). In PC side, you can use external
modem or internal dial-up modem and in Cnet I/F side (RS-232C), you should use external modem.

—
XG-5000
|

=

R5-232C Cable

[=

R5-232C Cable

Dial-up
Modem Public line Seooe Public line Modem

Tandem center

[Figure 5.1.1] XG5000 remote connection example by dial-up modem
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Remote connection sequence by using dial-up modem is as follows.
(a) Cnet I/F module connected with PLC setting
1) Sets active mode of RS-232C channel of Cnet I/F as XGT server at XG5000.
2) Sets Modem type of Cnet I/F module (RS-232C) as Dial-up modem and inputs atz in Modem

Initialization.
g y
Standard Settings - Cnet 8 [
Communication settings
Channel 1 Channel 2
Type: R5232C R5485
Speed: 5800 ~| [s600 -
Data bit: [8 - [s -
Stop bit: [1 'I [1 ']
Parity bit: [one v|  [none -
Parity receiving Mot Allowed Mot Allowed
error:
Modem type: Null Modem Mull Modem
Modem
Initialization:
Station Number: a ]
Time Settings
Response
waiting time: 1 1

{0-50)(*100ms)

Delay time setting:
(0-255)(*10ms)
Delay time
between
character: 1 1
I (0-255)(*10ms) I

Active mode

Channel 2: Modbus Settings

[Figure 5.1.2] XG5000 setting example

(b) XG5000 setting
1) Execute XG5000 and pop up online settings window by selecting “Online -> Connection
settings”.
Here selects “Connection settings -> Type” as Modem.

' ™
Online Settings - NewPLC (-2 [t

Connection settings

Type:  [Modem *| [ settings... |
Depth: |Remote 1 | [ Preview |
General

Timeout interval: 5 &) sec

Retrial times: 1 = times

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

* Send maximum data size in stop mode.

[ Connect ] [ QK ] [ Cancel ]

[Figure 5.1.3] Modem connection setting screen of XG5000
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i

2) Select settings of “Connection settings” and set detail of modem
Details ?X
Modem
Modem Type
(® Dial up () Dedicated

Modem settings

Port number: CoM1 w

Baud rate: 15200 v

Phone number: | 0415508114

{Omit )

Station number: 3 e
-

[ OK ][ Cancel l

[Figure 5.1.4] Modem detail setting screen

Baud rate in modem settings means communication speed between PC and modem,
not communication speed of modem. Baud rate of modem means communication speed
between modem and modem, it is set automatically according to quality of public line
and destination modem’s speed.

For XG5000 remote connection at XGB PLC, you should use RS-232C channel. At
communication standard setting, set “RS-232C dial-up modem” and write it to XGB Cnet
I/F module.

3) Phone number means phone number of modem side connected with Cnet I/F module, in case

of going out from local through extension line, you can use extension number and ‘,” symbol.

(Ex) In case extension number is ‘9’: set as 9, 034 3-398-xxxx

In case modem connected with Cnet I/F module of destination station is through
tandem center, communication is impossible. Namely, there is extension number for
receive station, dial-up modem communication is impossible.
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4) In case of selecting connection step as remote 2, like the following, select base and slot
number of remote 1 communication module in detail and communication module station

number of remote 2. Inputs station number set in Cnet I/F module, In case of Cnet channel,
selects communication channel of remote 2.

= sRemotel SRemoteZ

: Communication : Communication

: module : module

R3-232C Cable RS-232C Cable

=
Dial-up _‘ Dial-up
Modem My dem

Public line === Public line
Tandem center

("Details A=)

Network type:

Fermaote 1 communication module

Base number: Il =

Slot number: ] =

Cret channel:

Femote & communication module

Station nurnber: i =

P address:

Scan IP [ Ehal J [ Ha ]

= S

[Figure 5.1.5] Modem remote 2 setting screen

5) Select connection on online after setting connection option, modem initialization dialog box
shows and modem is initialized.

r Bl
Connect @Iﬂ

Connecting to PLC...

Check the connection state and settings.

[Figure 5.1.6] Connecting to PLC
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6) In case setting of COM channel of modem or connection with modem is wrong or, the error

message shows. At this time, check COM channel or modem connection.

[ xas000 ) |

':8} Failed connecting to the PLC.

ot
2

1
r

[Figure 5.1.7] Failed connecting

7) If making phone call is complete, XG5000 tries remote connection. In case remote connection
is complete, “Online” menu is activated.

8) This case is same with connection status where connection is established through RS-232C
cable. Here you can use all function of online menu.

9) In case you want to disconnect remote connection, select disconnect at online menu. Then
disconnection menu box shows and remote connection is disconnected.

10) If connection is disconnected, XG5000 quit call automatically and disconnection telephone

connection.
11) If it is success to quit call normally, local and remote modems return to initialization status.

You can establish remote connection through making phone call.

After remote connection, you can use online menu of XG5000 like local connection. You
can use program download/upload/monitor function etc. PLC control through modem is
affected by capability of modem and status of telephone line. In case telephone line is bad,
connection may be canceled. At this time, don’t try reconnection instantly, wait for 30s and
retry again from step 1)
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(2) Dedicated modem connection
The following figure indicates that PC and Cent module is connected by dedicated modem through
dedicated line.

HE5000
= =7
—
— 1
RS-232C Cable RS-252C Cable
[egoal— _1— M
hModem hodem

Dedicated line

[Figure 5.1.8] XG5000 remote connection example by dedicated modem

[Figure 5.1.8] is example of dedicated modem connection by dedicated line. You can use wireless
modem, optical modem other than dedicated modem. For setting method of modem not using public
line, it is same with case of dedicated modem and refer to the followings.

Remote connection sequence by dedicated modem is as follows.
(a) Connects PC with dedicated modem at Cnet I/F module
(b) Cnet I/F module setting connected at remote PLC
1) Sets RS-232C channel of Cnet I/F module as XGT server.
2) Sets RS-232C channel operation of Cnet I/F module as dedicated modem.
(c) XG5000 setting
1) Execute XG5000 and select “Online -> connection settings” and pop up online settings window.
Here set “Connection settings -> Type” as Modem. Press the “Settings” button and set
communication channel and baud rate set in dedicated modem connected with PC. Baud rate
should be same with communication speed of dedicated modem.

r ~
Cnline Settings - NewPLC l Pl Details (2.
Modem
Connection settings Modem Type
Type: [Mcdem v] [ Settings... ] ) Dial up @ {Dedicaiad
Modem settings
Depth: [Remote1 v [ Preview ] o numbr
o
General Phone number:
Timeout interval: 5 5 sec (Omit =)
Station il
. " . number:
Retrial times: 1 = times

[]Input private maodem init command:

Read / Write data size in PLC run mode
_ 1. If unchecked, the basic command
Mormal (@) Maximum would be used

2 Don'tuse "W’ at the end of command

* Send maximum data size in stop mode. 3 Use "' for mutiple commands

Connect ] [ Ok ] [ Cancel ] I I

Scan IP =0l E=E

[Figure 5.1.9] dedicated modem setting screen
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2) In case of setting depth as remote 2, set settings related with remote 1, 2 at the “Detail”
window like the followings.

Details ‘ 2 &_J
Modem | Femote 2
Metwark fype: Cnet -
Remnote 1 communication module
Base number: 0 =
Slat number: 0 =

Cnet channel: Channel -
Fiemnote 2 communication module

Station number: 3 =

1P address:

Scan P [ 0| ] | e |

[Figure 5.1.10] dedicated modem remote 2 setting screen

3) After completing setting, if you click connection of connection setting, XG5000 tried remote
connection. In case remote connection is complete, it is same when connection is established
by RS-232C cable. Here you can use all functions of “Online” menu.

4) In case you want to disconnect remote connection, select disconnect at online menu.

Disconnection menu box shows and remote connection is disconnected.

5) If disconnection is done normally, Cnet I/F module and XG5000 are switch into initial mode. In

case of reconnection, retry from 2) item to reconnect.

6) Since for optical modem, wireless modem, only media between modems is different.
Connection method is same.

After remote connection, you can use online menu of XG5000 like local connection.
You can use program download/upload/monitor etc. PLC control through modem is affected
by capability of modem and status of telephone line. In case telephone line is bad,

connection may be canceled. At this time, don’t try reconnection instantly, wait for 30s and
retry again from step 1)
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5.1.3 Remote connection between Cnet I/F modules

(1) Remote connection through dedicated modem

[Figure 5.1.11] indicates that XG5000 and local PLC is connected through RS-232C cable and in
case RS-232C channel of Cnet I/F module equipped at local PLC communicates with Cnet I/F
module of remote PLC through dedicated modem. Figure is example indicating remote connection

with remote PLC. Like figure, XG5000 uses modem communication function between Cnet I/F

modules and control remote PLC by using remote connection.

1

Remote connection

.............
............
.....
LI
..
LIS
LS
.

Remote client Remote server

RE-Z3EZC Cable RS- EZ3EC Cable

Dedicated modem Dedicated line Dedicated modem

[Figure 5.1.11] remote connection between Cnet I/F modules

Remote connection sequence by dedicated modem is as follows.
(a) Cnet I/F module setting connected at remote PLC

1) Set RS-232C channel operation of Cnet I/F module at XG5000 as dedicated modem and have
it operate as XGT server.

Standard Settings - Cnet

Communication settings

NONE

Not Allowed Not Alowed

Mull Modem Dedicated ¥+
0
1
0
1

[

=
waiting time: 1
(0-50)(*100ms)
Delay time setting
(0-255)(*10ms)
Delay tme
between
character: 1
I (0-255)(*10ms)

Active mode

Channel 1: | XGT server

[Figure 5.1.12] Cnet I/F module XG5000 setting of remote PLC
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i

(b) Cnet I/F module setting connected at local PLC

1) Converts local connected PLC to Stop mode

Basic parameter of remote server connected through XG5000 should be set as server. In
case of remote client, it should be set as P2P client.

In case there are many communications, if you try to remote connection, you may fail. Be
sure to convert local PLC to stop mode and stop communication before remote connection.

(c) XG5000 setting
1) Set active mode of RS-232C of Cnet I/F module at XG5000 as Use P2P settings.
2) Set modem type of Cnet I/F module (RS-232C) as dedicated modem.

Standard Settings - Cnet o>

Communication settings
Channel 1 Channel 2

Type: RS232C Rs2zc -
Speed: 9600 2500 -
Data bit: 8 8 -
Stop bit: 1 1 -
Parity bit: NONE NONE -
Parity receiving Not Allowed Not Allowed
error:
Modem type: Nl Madem Dedicated v -

Modem
Initialization:

=

Station Number:

Time Settings

Response

waiting time: 1 1
(0-50)(*100ms)

Delay tme setting:
(0-255)(*10ms)

Delay time

between

character: L
I (0-255)(*10ms) I

Active mode:

Channel 1: |XGT server

Channel 2: [ p2P i ] |Modb
[ ool |

[Figure 5.1.13] Cnet I/F module XG5000 setting of local PLC

3) XG5000
a) Execute XG5000 and select “Online — Connection Settings” and set connection method.
Select Type as RS-232C and communication channel. This is same in case of local

connection.

R Details D |
FS-23C | Remate |

AS-232C seftings

Online Settings - NewPLC

Connection settings

Type:  [Rs-232c v | [ gettings... |

Port number: [COM1 A
Depth: |Remehe1 'H Preview |

Baud rate: 11520006 T -
General
Timeout interval: 5 5 sec
Retrial imes: 1 = times

Read / Write data size in PLC run mode

Normal @) Maximum
* Send maximum data size in stop mode. Auto Detect
| Connect | [ OK ] | Cancel ‘

geanlp | [ mal [ #He |

L S

[Figure 5.1.14] XG5000 remote connection setting screen
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b) Select depth as remote 1 and click “Settings” for detail setting. In the detail window, set
station number. AS for station number, input station number set in Cnet I/F module to
execute remote connection. Figure is case Cnet station number is set as 1.

Fa N
Details @é

[RS-232C | Remote 1 |

Metwork type: [Cnet -
Local communication module
Base number: 0
Slot number: 0

Cnet channel: Channel ; =

Femote 1 comrmmunication module
Station number: 1

IP address: 0,0 .,0.0

I oK I[ Cancel ]

A 3

[Figure 5.1.15] XG5000 remote 1 connection setting screen

¢) XG5000 tries remote connection and in case remote connection is complete, online related
function is activated.
d) In this case, remote 1 connection is complete, it is same status with where it is connected by
RS-232C cable. Here you can use all functions of online menu.
e) In case you want to disconnect remote connection, select disconnect at online menu.
Disconnection menu box shows and remote connection is disconnected.
In case disconnection is done normally, Cnet I/F module and XG5000 are converted into
initial mode. In case of reconnection, retry from (a) for reconnection.
f) In case of optical modem, wireless modem other than dedicated modem, communication
media is only different, method of remote connection is same.
g) [Figure 5.1.16] indicates remote connection by wireless modem. As for connection method, it
is same with method of remote connection between Cnet I/F module by using communication.

In case of using wireless modem, 1:N remote connection where there are many Cnet I/F
module is also available.

HHS000

Remote connection

= ““&
°: i
II Remote Cent

RS-232C .'n:o;.'.c
RS-232C Interfac .
b| ‘H=DAT,+ HHHHHHHHIIH )

Wireless modem Wireless modem

[Figure 5.1.16] remote connection by using wireless modem
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(2) Remote connection by RS-422/485

[Figure 5.1.17] indicates XG5000 and local PLC is connected into CPU module by RS-232C cable,
in case RS-422/485 channel of Cnet I/F module connected at local PLC communicates, it is figure
indicating remote connection example to remote PLC. Like figure, XG5000 can control program of

remote PLC by remote connection through remote connection function between Cnet I/F modules.

Remote server

Remote server

Remote client

Remote server

[Figure 5.1.17] Remote connection in case of RS-422/485 communication

Basic parameter of remote server connected through XG5000 should be set as server, in case of
remote client, it should be set P2P client.

If you try remote connection when there is many communications, connection may fail. You
should convert PLC as Stop mode and stop communication before remote connection.

Remote connection sequence by using dedicated modem is as follows.

(a) Set basic parameter of remote server as XGT server.

(b) Convert local connected PLC into Stop mode.

(c) Execute XG5000 and select “Online — Connection settings” and set connection method. And
select connection method RS-232C and communication channel. This is same with case of local

connection. At this time, you should set station number of remote server to connect.
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Chapter 6 Server function and P2P service

6.1 Server Modbus Service

Dedicated service is built-in service in Cnet I/F module. Without specific program at PLC, you can
read or write information and data from PC and other device. It acts as server at communication
network and if read, write request conforming XGT dedicated protocol or Modbus protocol come, it

responds.

To use dedicated service, select operation mode about channel used as server among channel 1,

channel of Cnet, when setting standard communication setting.

It supports XGT server and Modbus server and Modbus server responds about RTU and ASCII

type.

Since each channel of Cnet I/F module acts independently, you can set as other type server. For

normal operation check and diagnosis of dedicated service, refer to Chapter 9 Diagnosis.
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6.1.1 XGT dedicated server

It is used in case of communication between our products by our dedicated service, all characters
are configured as ASCII code. In case of using multi drop, up to 32 stations can be connected. In
case of setting station number, duplicated station number should not be set. In case of using multi
drop, communication speed/stop bit/parity bit/data bit of all Cnet I/F module in network should be

same. For more detail protocol, refer to “chapter 7 XGT dedicated protocol”.

6.1.2 Modbus server

It is used in case partner device acts as Modbus client.

ASCII mode and RTU mode of Modbus are all supported. You can define in standard settings

active mode.

Standard Settings - Cnet [ @ i:hj

Communication settings

Channel 1 Channel 2
Type: R5232C RS5435

Speed: 9600
Data bit: 8

Stop bit: 1

g &
[=]
(=]
Ll 4[4

Parity bit: MNONE
Parity receiving Not Allowed Mot Allowed
error:

Modem type: Null Modem Mull Modem

Madem
Initialization:

Station Mumber: 0

o

Time Settings

Response

waiting time: 1 1
(0-50)(*100ms)
Delay time setting:
(0-255)(*10ms)

Delay time
between
character: 1 1

I (0-255)(*10ms)
Active mode

Channel 1@ | %GT server Modbus Settings

Channel 2: |Modbus ASCII server vJ lModbus Setﬁngsl

Lok |

Cancel J

h

[Figure 6.1.1] Modbus server standard settings screen

Modbus instruction and response data max. number which is supported by Modbus RTU/ASCII

driver are as follows.

Other client device should request in the range of the following table.
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Code Purpose Address Max. no. of response data

01 Read Coil Status OXXXX 2000 Caoils

02 Read Input Status IXXXX 2000 Caoils

03 Read Holding Registers AXXXX 125 Registers

04 Read Input Registers 3XXXX 125 Registers

05 Force Single Coil OXXXX 1 Call

06 Preset Single Register AXXXX 1 Register

15 Force Multiple Coils OXXXX 1968 Coils

16 Preset Multiple Registers AXXXX 120 Registers

[Table 6.1.1] Modbus instruction code

About request per above code, you should set area about XGB PLC memory. At ‘Modbus Settings
of Cnet active mode’ window, if you click “Modbu Settings” button which is activated when
selecting Modbus ASCII server/RTU server, the following setting window shows.

d .
Modbus Settings T
Bit read area Address: POOODO
Bit write area Address: FO0100
PODZ20

Word read area Address:

Word write area Address: PO04D

[ Ok ] | Cancel |

&

[Figure 6.1.2] Modbus server memory settings window

Meaning of each setting item is as follows.

Item Meaning Reference

Bit read area Address Address of XGB relevant to digital Input area Bit address

Bit write area Address Address of XGB relevant to digital output area Bit address
Word read area Address | Address of XGB relevant to analog input area Word address
Word write area Address | Address of XGB relevant to analog output area Word address

6-3

[Table 6.1.2] Modbus area meaning
In case of IEC type, use IEC type address value
Address value of each item is base address of each area.
The setting of above screen is the situation of allocating bit reading area from M00OQO (bit) and
Word writing area from DO0O0O (word).
Base address input value should be in XGB series internal device area.
Since address of Modbus 1~9999 (decimal number), size of bit 10 area is 9999/8=1249.875 byte
(Namely 1249, byte should be integer unit).
Also size of word 10 area is 9999*2=19998 byte.
In case the user set 0 as base address of bit output (0XXXX) area, Modbus bit area 00001
corresponds 0t byte Ot bit, 00002 corresponds 0 byte first bit.
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6.2 P2P Service

6.2.1 General
P2P service means acting client operation of communication module. P2P instructions available at
Cnet I/F module are 4 (Read/Write/Send/Receive).
Registration and edit of P2P service is executed in XG5000, each P2P parameter consists of max.
32 P2P block.

The following figure is example of P2P parameter setting window of XG5000.

N - - - T i— - - - B
% sdf - XG5000 - = e -

i Proje¢ Edit Find/Replace View Online Monitor Debug Tools Window Help
NSAEHS ™ 86 (O @ 90 BEX |28 AW Ye .0
mH(0EE | @ | FEy ES I ALB0@REFUBEFE TN D T O E®iE 2T

PR, b A7 HPE ANE — b e W v = N (o e U RV T = M e =l N R e R s =
Esz F3 F4 sF1 sF2 F5 sF% sF2 F9 F11 sF} sF4 =F5 sF6

2 5 F& F10 sF7 S | — | — |= 1" NSt
4 @ sdf * - -
‘@ Metwork Configuration Index| Ch | Driver Setting| P2P function Conﬁggnal Command type [ Data type \:r?ét?lfes RETH |
'4--@ Unspecified Network T
% MNewPLC [BOSO Internal Cnet] = 0 2 HET clent WHRITE FOO0S2 Single 2BYTE 1
4.£] NewPLC [BOS1 XBL-C21A]
-0 P2p 02 1| 2 ¢ XGTclent  WRITE © FoDOS2 Single 2EYTE 1
P2P Channel L
P2P Block
------ 58 User frame definition

----- & System Variable

a i) NewPLC(XGB-XBCH)-Offline
NN S Y PO P

Zpildal View High-speed Link  View P2P

w I X (Check Program

Program | Device

Function/FB
Most Recently Used

Function Name

4| .m

Monitor 1 Monitor3  Maonitor 4 Re... oy Fin... Fin..

Row 0, Column 0 Owenarite r‘1 ) . 5 E | 100%

[Figure 6.2.1] P2P parameter setting example

Monitor 2

Note 1) P2P 01 is fixed allocated at built-in communication, P2P 02 for first communication module,

P2P 03 for second communication. So slot number should be correct.
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6.2.2 P2P parameter configuration

To use P2P service, the user executes the setting for the wanted operation at the P2P

parameter window. Like the following figure, P2P parameter consists of three information.

‘-‘1 - -

-
g sdf - XG5000

Project Edit Find/Replace View Online Monitor
NEAES ® as BO | Qg
D OO Gl FHRS| BB

PR, A AF HPE AN — —# L F -+ 45} 4RF 4P}
Esz F3 F4 sF1 sF2 F3 FE sF8 sF9 F9 F11 sF3 sF4 sF5

Project
a - sdf
4 &3 Metwork Configuration
4 @ Unspecified Metwork
----- % MewPLC [BOSO Internal Cnet]
P % MNewPLC [BOS1 XBL-C21A]
2 M@ P2P 02
P2P Channel
--[=] P2P Block
.3 User frame definition
----- & System Variable
4 ] MewPLC[XGB-XBCH)-Offline 8
29 Variable/Comment
..n IE Parameter
N E Basic Parameter

m

View quh-apeed Llnk View P2P

Function/FB

Most Recently Used Edit

[Figure 6.2.2] P2P parameter configuration screen

1) P2P channel

B P2P channel setting defining communication protocol of P2P service to execute

B XGT/Modbus available

B Each channel is independent. It is applied when active mode is “Use P2P settings”
2) P2P block

B Setting P2P block of 32 acting independently
3) User frame definition

B User frame definition registration
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6.2.3 Channel information
Built-in Cnet I/F function provides two fixed communication channel as fixed P2P 1.
Cnet I/F module are allocated P2P 2 and P2P 3 according to equipment sequence and
communication channel supports only one channel.
At Built-in Cnet I/F, you can define driver type for P2P service about each.
If you select P2P channel at P2P setting window, like the following, P2P channel setting window
shows. If you select P2P driver to use, setting is complete.

Channel Setting l et S
Chann Operating Mode F2F Driver TCR/AJDP Client/Server Fartner Port | Partner P address
1 B
2 Use P2P AGT client -

User frame definition
©GT client

L5 Bus Client
Modbus ASCI client
Modbus RTU client

[ OK ] | Cancel

[Figure 6.2.3] P2P channel setting screen

Driver Meaning
None Not using P2P service
User frame definition In case of transmitting/receiving user frame definition
XGT client Select in case of executing read, write of XGT memory.
Modbus ASCII client Select in case of acting as Modbus client, using ASCIl mode
Modbus RTU client Select in case of acting as Modbus client, using RTU mode.

[Table 6.2.1] Driver table
About communication channel, in case of selecting P2P driver as XGT or Modbus, user frame

definition can not be used.
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6.2.4 Block information
If you select P2P block of each parameter at P2P parameter setting window, P2P block setting

P2P Channel P2P Block
- - Destind
Chann Operating Mode PZP Driver ndes| Ch | DriverSetting | P2P function| "2l | pod e | Datstpe | N | patasize| ton | DN | e Geting
- g station
1 Use P2P #GT client T RET clert " 0 Seting
: : ; T —
Chann Operating Mode FZP Driver ndex| Ch |  DiverSetng | P2P tunction| "N | e | Datstope | N9 | Data size| ton | DEEN | piane | Sating
= station
1 Use P2P Modbus ASCI client 0| 1 Hodbus ASCI et 1 7 [ Seting
: : 7 T ——
Charin Operating Mode FZP Driver Index| Ch | DiverSeting | P2P tunction| "9 | conrandiype| Dats e | MO | Data size | tion Destination | Fiame | Setting
- ] wariables station
1 Use P2P Modbus RTU client 0| 1 Modous ATU clent 1 " [ Seting
- - ; T —
Chann Operating Mode PZP Driver Index| Ch | DriverSetting | P2P function c”“ﬁg‘;’”a‘ Conmend wpe| Datatype | N2 | patasize| ton | DEEN | e | Geting
P station
1 Use P2P User frame definition 0| 1 Userframe defritin Seting

window shows.
[Figure 6.2.4] P2P block setting screen

You can set up to 32 independent blocks. If you select temporary block, you can designate each

block operation by selecting instruction.

s M
. — b o e
£y, sdf - XG5000 T - B - —
! Project Edit Find/Replace Wiew Online Monitor Debug Tools Window Help
DEEHSE 2 |2G (B (D :0c) BBEX KLY AARTE .S
BB 000 @ 6| B DA PDEAUBEFE 0000 0[0ERNis T DE L e
: AR ARE ANE — | —p 3 4 F A4 4SF ART AP ANF IFF 3 4P W URE W D (] R " 7
F3 F4 sF1 sF2 F5 F—S;FE-;FSFSF“SFZSFJ‘;FS;FEF‘O;F?CE04{:5{-3'@E” ‘B@@@@l@‘@e‘al(al
g ] RRC RO 5 N -
o EF sdf * - Desting -
4 & Network Configuration ~|§| Index| Ch Driver Setting F2F function Eﬂnﬁgsnal Command type | Data type vgl?ahﬂ\!as Data size| tion Sgﬁslr“nr'*
4 Unspecified Netwark SHLT L
£, NewPLC [BOSO Internal Cnet] ] 1 BT client WHRITE FOO093 Single 2B¥TE 1 2 0|~
a-JE P2P O1{Internal) L L
E2b,Changel o BT client WRITE  FO00S3 Single 2EYTE 1 = 0
P2P Block
38 User frame definition z
a.£5 NewPLC [B0S1 XBL-C21A] B 3
& & P2P 02 n
P2P Channel 5
P2P Block 5
38 User frame definition
@ System Variable g
. Dl one oD vn PNz T Sz 8 a2
[AER:q View High-speed Link View P2P < | 1] | +
f Function/FB v 0 X Monitorl + @ X% CheckProgram 0 x
Most Recantly Used Edit } PLC I Frogiam I Device/Variable I |
f
1
Function Name
4| m | 3
[LLUdIeN Monitor2 Monitor3  Monitor 4 Result QayIM Find1 Find2 Com.. Cros.. Use.. Dupl..
NewPLC Row 0, Column 0 Overwrite [S] RN — ® .
ke

[Figure 6.2.5] P2P instruction screen
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6.3 XGT Client Service

When communicating by using XGT protocol, XGT client requests read or write data from server and
XGT server analyses received data from client then if received frame is fit to XGT protocol specification,
processes requested instruction with ACK response, or is not fit to XGT protocol specification, transmits

NAK response with error code to the XGT client.

6.3.1 Channel Setting
Cnet I/F module can set the driver type for P2P service. For P2P channel acts as client, active mode of

basic setting must defined “Use P2P”.

Standard Settings - Cnet s- q@lﬂ
Communication settings
Channel 1 Channel 2
Type: RS5232C RS5435
Speed: (3600 ~| [se00 -
Dats bit: [3 '] [3 ']
Stop bit: [l '] [l ']
Parity bit: [none v]  [mone - 7 i
hannel Setti - —e3
Parity receiving Not Allowed Not Allowed CEIEISEER ‘
error:
Modem type: e dn e Nul Modem Chann Operating Mode P2P Driver TCPAIDP Client/Server | Partner Port| Partner IP address
Modem 1 Use P2P HGT client -
T z KGT server Uszer frame definition
Station Number: 0 0
Modbuz ASCI client
Modbuz RTL client
Time Settings
Response
I waiting time: 1 1 I
(0-50)(*100ms)
Delay time setting: 5 0
(0-255)(*10ms)
Delay time
between
character: 1 1
(0-255)(*10ms)
Active mode
L L = =

[Figure 6.3.1] P2P Channel setting
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6.3.2 P2P Block Setting
After set the P2P channel as XGT client, you can set the P2P block.

Meaning of each item is as follows.

NewPLC-P2P01 X

Index

Ch Diriver Setting

P2F function

Conditional
flag

Command type | Data type

Desting
Data size| tion
station

Mo, of
variables

D estination

station number Frame| Setting

“ariable setting contents

]

Setting

No ltem Setting Description
Ch
1 Channel . = Driver will be changed by P2P channel setting
2
2P function . . . .
5 P2P function 4 1. READ: Select |f. reaq the data from degtlngtlon station.
\F’E\IEF;"-‘??E i 2. WRITE: Select if write the data to destination station.
1. Enter the time of data transmission by using special flag or
giti Ll Conditional flag bit contact
3 | Conditional flag FO0032 2. XGK type: FO090(20ms cycle), M00001
2. XGl type: _T20MS(20ms cycle), %MX01
Commandtupe) | 1. Single: Read or write max. four data of memory area to
4 Command type - _ destination statior_w. Ex) MOl, M10, M20, M30_ _
Single 2. Continuous: Read or write continuous data to destination
Continuous station Ex) MO1~M10
falaie 1. Command type is single
5 Data type BT - BIT, 1BYTE, ZBYTE, 43YTE, 8BYTE
2vTE 2. Command type is continuous
BevT - 1BYTE, 2BYTE, 4BYTE, 8BYTE
Mo, of varable
= 1. It is activate when command type is single. Select number
6 No. of variables 12 of data to transmission.
3 2. It will be fixed 1 when command type is continuous
4
7 Data size Data size 1. It is activate when command type is continuous. Setting
range is 1~120byte. (In case of data type is 1BYTE)
8 Detestation station Stgﬁ;ﬂnnad'rﬂger 1. It means destination station nhumber and setting range is
number 0 0~31.
1. P2P function is READ
1) Read area: Device area of data saved in destination
station(server)
. 2) Save area: Device area of self station to save the data
9 Setting

2. P2P function is WRITE
1) Read area: Device area of data saved in self station
2) Save area: Device area of destination station area to
save the data
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6.3.3 Parameter Write
After completed the P2P block setting, download the parameter to CPU.
Select [Online]— [Write] on the menu, click [OK] in the parameter download window. After download is

complete, parameter will be right applied.

Write

OK

IS [Stop]Parameter
[ [Stop]Program

m@ Metwork Param.eter Clear PLC...
Standard settings

Cnet [based, slotd]

Setting. ..

E High-speed Link

T High-speed Link 01
P2P(EIF)
: P2P 01({Internal)

[Figure 6.3.2] Parameter write

6.3.4 Enable Link

After completed the parameter download, user must enabling the P2P service. If user complete the
parameter download but do not enabling the P2P(IEP), P2P block will not work.

Select [Online]—[Communication Module Setting]—[Enable Link] and check the P2P(EIP) to use, then
P2P will be activated.
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Enable Link(HS LinkP2r) S [

- cPLH
=6 ¥BcH

BDE High-zpeed Link
L] l=3 High-speed Link 01
¢ L]l High-speed Link 02

: P2P(EIP)

Tl pap 02

B =N ]

[Figure 6.3.3] Enable P2P Link

6.3.5 Diagnosis

User can check the normal operation to using diagnosis feature.

Select [Online]—[Communication module setting]—[System diagnosis]. Right click on the module to check
and select frame moniter or status by service. Then user can check the communication status.

For more information, please refer to the Chapter 10 Diagnosis.
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6.4 Modbus Client Service

Modbus protocol is a standardized open protocol for client-server communication. It operates send/receive
data by function code. Device to device communication using Modbus protocol, use client-server feature to

handle only one client.

6.4.1 Channel Setting
Cnet I/F module can set the driver type for P2P service. For P2P channel acts as client, active mode of

basic setting must defined “Use P2P”.

Standard Settings - Cnet S l&lﬂ
Communication settings
Channel 1 Channel 2
Type: R5232C RS5485
Speed: o600 ~] [ss00 -
Data bit: [B '] [3 ']
Stop bit: [ - [ -
Parity bit: none  ~| [norEe -] | . .
- T — = — —_—
Parity receiving Not Allowed Not Allowed SrEe SSdig l
error:
Modem type: pioden Null Modem Charn Operating Mode P2F Driver TCP/UDP Client/Server Partner Part| Partner IP address
Modem 1 Use P2P HGT client -
(e 2 HGT server Uszer frame definition
Station Number: o 0 HGET clisnt
Modbuz ASCI client
Modbus RTL client
Time Settings
Response
I waiting time: 1 1 I
{0-50)(*100ms) I
Delay time setting: 0 0
{D-255)(*10ms)
Delay time
between
character: 1 1
{D-255)(*10ms)
Active mode
Channel 1: Modbus Settings
Channel 2: Modbus Settings
& = =

[Figure 6.4.1] P2P Channel setting
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i

6.4.2 P2P Block Setting
The operation using Modbus RTU/ASCII client has read function that read the data from destination
station and write function that write the data to destination station. Modbus RTU/ASCII client block

setting is as follows.

NewPLC-P2P01 X

Desting
Data size| tion
station

D estination
station number

Conditional Mo, of

Index| Ch Diriver Setting F2P function flag Command type | Data type o v Frame| Setting| “ariable setting contents

1] Setting
No ltem Setting Description
Ch
1 Channel . z Driver will be changed by P2P channel setting
2

F2F function

> P2P function - 1. READ: Select if read the data from destination station.
READ 2. WRITE: Select if write the data to destination station.
WRITE

1. Enter the time of data transmission by using special
3 Conditional flag Conditional flag flag or bit contact
Fooosz2 2. XGK type: FO090(20ms cycle), MO0O001
2. XGl type: _T20MS(20ms cycle), %MX01
1. Single: Read or write max. four data of memory
area to destination station. Ex) M01, M10, M20,

Command vpe

-

4 Command type : M30
E'”E't'.e 2. Continuous: Read or write continuous data
L — to destination station Ex) M01~M10
Data tpe
5 Data type hé Data type can be set BIT or WORD
BIT
WORD

> It is activate when command type is continuous.

1. In case of P2P function is READ
1) Modbus RTU client

(1) BIT: 1~2000

(2) WORD: 1~120
2) Modbus ASCII client

_ Data sioe (2) BIT: 1~976

6 Data size (2) WORD: 1~61

2. In case of P2P function is WRITE
1) Modbus RTU client

(2) BIT: 1~1968

(2) WORD: 1~120
2) Modbus ASCII client

(1) BIT: 1~944

(2) WORD: 1~120
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7 Dest?;gigon Stg;;ﬂnnad';ger 1. It means destination station number and setting range is
number 0 0-3L.

]
S 1. Read area: Device area of data saved in destination
oL to station(server)
8 Setting BIT Input(0x10000), WORD Input(0x30000),
2. Save area: Device area of self station to save the data
BIT Output(0x00000), WORD Output(0x40000)
o ] [ |

6.4.3 Parameter Write
After completed the P2P block setting, download the parameter to CPU.
Select [Online]— [Write] on the menu, click [OK] in the parameter download window. After download is

complete, parameter will be right applied.

Sets Program Upload Prohibit

[T]5ets link enable with parametersi

QK
VP PLC Configuration

@ [Stop]Parameter
[Stop]Program

Metwork Parameter
Clear PLC...
Standard settings =

Cnet [based, slotd]

Setting. ..

T High-speed Link

E High-speed Link 01
P2P(EIF)
; P2P 01{Internal)

[Figure 6.4.2] Parameter write
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6.4.4 Enable Link
After completed the parameter download, user must enabling the P2P service. If user complete the

parameter download but do not enabling the P2P(IEP), P2P block will not work.
Select [Online]—~[Communication Module Setting]—[Enable Link] and check the P2P(EIP) to use, then

P2P will be activated.

Enable Link(HS LinkP2r) g [

- cPLH
=6 ¥BcH
BDE High-zpeed Link
L] l=3 High-speed Link 01
¢ L]l High-speed Link 02
- CE prER)
Tl pap 02
B =N ]

[Figure 6.4.3] Enable P2P Link

6.4.5 Diagnosis

User can check the normal operation to using diagnosis feature.

Select [Online]—[Communication module setting]—[System diagnosis]. Right click on the module to check
and select frame moniter or status by service. Then user can check the communication status.

For more information, please refer to the Chapter 10 Diagnosis.
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6.5 User Frame Definition

There are many protocols according to producer of communication device and it is impossible to supports
diverse protocols. So if the user defines protocols and writes program, Cnet I/F module allows the
communication between different devices according to defined protocol. In order to communicate with device
which doesn’t use specific protocols (XGT protocol, Modbus protocol), the user can directly define protocol
used in the device the user want to communicate and communicate. At this time, the user should define TX
and RX frame so that it meets partner device’s protocol.

TX frame : Data reception
[ID User-defined protoco
HEAD BODY TAIL
Data transmission
|
HEAD BODY TAIL

[Figure 6.5.1] User frame definition

6.5.1 Structure of user definition frame
When writing frame by user definition frame, frame is divided into HEAD that start of frame, TAIL that end

of frame and BODY that data area. Each HEAD, TAIL and BODY is divided into segment. Total size of one
frame should be less than 1024 byte.

Frame
' Segment 1 Segment 1 Segment 1
Segment 2 Segment 2 Segment 2
Segment 3 Segment 3 Segment 3
Segment N Segment N Segment N

1) Structure of HEAD

Input type of segment for HEAD is divided into numerical constant and string constant.

In case of numerical constant, it means HEX value and in case of string constant, it means ASCII value.

2) Structure of TAIL

Input type of segment for HEAD is divided into numerical constant, string constant and BCC which check

frame error. Meaning of numerical constant and string constant is same with HEAD’s. BCC is segment
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used for checking TRX frame error, only one can be set in the TAIL.

4 BCC error check

It is the meaning that the numerical value and the character string which are used in HEAD are used

to be equal. BCC is the segment which is used to inspect the error of the TRX frame. It can only set

Tail. When BCC is applied, calculation about TRX frame is executed and if calculation is different,

relevant frame is ignored to improve the reliability of communication. Calculation methods about each

BCC are as follows.

Classification BCC method Contents description
Byte SUM Adds designated data as | byte unit and uses lower byte value
Word SUM Adds designated data as 1 word unit and uses lower word value
Bvte XOR Executes Exclusive OR calculation about designated data as 1
y byte unit and uses lower byte
General method 7bit SUM Uses result value of byte sum except the most significant bit
checking error 7bit XOR Uses result value of byte XOR except the most significant bit
7bit SUM#1 If result of 7 bit SUM is less than 204, it adds 20n.
Byte SUM 2'S ,
COMP Takes 2’s complement about byte sum result
Byte SUM 1'S ,
COMP Takes 1’s complement about byte sum result
CRC 16 16 bit error detection method
LGIS CRC Error detection method used for LSIS PLC
Method checking -
error for dedicated | DLE AB Error detection method used for DF1Protocol of Allen Bradley
communication DLE d ] hod d4f j .
SIEMENS Error detection method used for Siemens 3964R communication

When setting BCC, in case of general method, the user need not set BCC setting range and
indication method and in case of dedicated method, the user should set BCC setting range and

indication method.

[tem Contents
Start Start area Determines where BCC calculation starts from among HEAD/BODY/TAIL
osition | Seament Determines segment location to start BCC calculation in HEAD/BODY/TAIL. 0 means

P 9 first segment will be included in the BCC calculation

BB(e:fgre Included from start position to before BCC
End
position aErgi of Included from start position to end of designated area

Settings Included from start position to designated area segment
ASCII conversion Converts result value, its size will be double
Initial value O Designates BCC initial value as 0. If there is no designation, initial value is FFn.
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3) Structure of BODY

Input type of segment which composes BODY is different according to receive and transmission.
In case of transmission, they are divided into string constant, numerical constant and fix sized variable.
Meaning of string constant and numerical constant is same with HEAD's.

(1) Variable sized variable (in RX frame)

Part where size and contents changes are defined as variable sized variable. Variable sized variable
can be set in the BODY and after variable sized variable, the user can’t add segment. When using
variable sized variable, there should be one among HEAD, TAIL. If the user registers variable sized
variable without HEAD, TAIL, when receiving frame, there may be error according to communication
status. For reliability of communication, register one among HEAD, TAIL. (In case of Variable sized
variable of TX frame, the size is designated in P2P Block setting, so the function and characteristic is
same with Fix sized variable of RX frame.)

(2) Fix sized variable (in RX frame)
Frame part where size is fixed but contents changes are defined as Fix sized variable. It can be set in
the BODY. In case of Fix sized variable, the user can register up to 4.

TRX frame standard for user - defined communication of XGT Cnet I/F module is as follows.

Group Frame Segment Reference
HEAD Numt_arical constant Max. 10 byte
String constant Max. 10 byte
Numerical constant Max. 10 byte
TX TAIL String constant Max. 10 byte
frame BCC Only one BCC applicable
Numerical constant Max. 10 byte
BODY String constant Max. 10 byte
Variable sized variable | Available up to 4
HEAD Numt_arical constant Max. 10 byte
String constant Max. 10 byte
Numerical constant Max. 10 byte
TAIL String constant Max. 10 byte
BCC Only one BCC applicable
Numerical constant Max. 10 byte
RX String constant Max. 10 byte
frame Available up to 4
Fix sized variable Fix sized variable 3, variable sized variable
BODY 1 are available
Only one variable sized variable available
. . . After variable sized variable, adding
Variable sized variable e .
segment is impossible
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6.5.2 Channel Setting
Cnet I/F module can set the driver type for P2P service. For P2P channel acts as client, active mode of
basic setting must defined “Use P2P”.

. B |

Standard Settings - Cnet S T

Communication settings
Channel 1 Channel 2
Type: RS232C RS5485
channel seting N e
pary bi
Chann Operating Mode P2F Driver TCR/UDP Client/Server Partner Port| Partner IP address
zrarr;try receiving Not Allowed Not Allowed 1 s P2F GT cliant -
Modem type: Null Madem Mull Modem 2 XGT server U zer frame definition
oo TN Modbus ASCI client
‘ Modbus ATU client
Station Number: 0 0 e ——
Time Settings
Response
(0-50)(*100ms)
Delay tme setting: | o
(0-255)("10ms)
Delay time
between
character: 1 1
(0-255)(=10ms)
Active mode
L h = =

[Figure 6.5.2] P2P Channel setting

6.5.3 Writing transmission frame
Frame is composed of HEAD indicating start, TAIL indicating end and BODY which is data area. How to

write transmission frame is as follows.

Project - x o F2r ot <
< CUH : “H| ndex| on Diiver Setting [
a - Network Configuration
- Unspecified Network 0
485, XBCH [80SO LR Cnet] 1
2] P2P O1(ntemaly 2
. P2P Channel L 3
Writing user frame A
User frame d
s e Add It | etwor
defl n Itl on @ System Variable = e
o @ XBCHXGB-XBCH)-Run B2 copy an-c o slonMeculc
1 B varablecomment | @ sen ey | PPCommuniation
48 parameter X Delte Detete High-speed Link Commurication
8asic Parameter (errem
g 10 Parameter & properties... B
e ot g
PO i i specdink viewP2P == [

1.Select User frame definition
2. Click right button of mouse and click Add Group

Group Edit Lihj

Group name: | Send

Creating frame

1.Group name is name of frame for user to write
2. Select Transmission as frame type
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Seq. Setting Setting method
Project v 0 x ' XBCH -1
4 HE CPUH * -
4 B Metwork Configuration Index] Eh
. 4. Unspecified Network O
: 4 £, XBCH [BOSO L Cret] 1
4 -[F P2P 01(nternal) 2
Creating frame - P2P Channel BB
P2P Block 4
4 39 User frame definition 5
L.{§ Send [Trancrniccinnl
3 % system Variable 9 Edit Group
4 (F) XBCH(XGB-XBCH)-Run| % Delete Group Delete
{29 Variable/Comment
4 [ Parameter Add Frame
1. Check creation of frame
2. Select frame name and click right button of mouse.
3. Click Add frame to create HEAD, TAIL and BODY
4. Group Edit: when changing frame name
5. Delete Group: when deleting frame
Frame Edit &J
. Type: |HEAD -
Creating HEAD, HEAD
TAIL, BODY Mame: TALL
BODY
4
1. After clicking Add frame, select type of frame
2. Type: HEAD, TAIL, BODY
3. Select HEAD
4. To create TAIL, BODY, repeat step 3
5. Name of frame edit window is activated when frame type is BODY
6. Available to creating many BODYs with different name
Add segment &]
) Mumerical
= String Con )
Data: (HEX)
HEAD registration
[ OK ] [ Cancel ]
5 |1. Double-click HEAD. Then edit window is created.

2. Double-click edit window or click right button and select Add segment
3. Select Form
1) Numerical constant
(1) Defines numerical constant among frame
(2) Data value is always Hex (Hexadecimal)
2) String constant
(1) Registers string constant among frame
(2) Data value is always ASCII
4. Input value into Data
Ex) Form: Numerical constant
Data: 5(ENQ)

* When clicking the right button on the created segment, edit, deletion, insertion, copy, etc. are

available.
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Seq.

Setting Setting method

1.If double-click TAIL, edit window shows
TAIL registration  |2. Setting method is same with step 5
3. Add BCC is activated after inserting segment

Add segment

Form: ['u'ariable sized wi "]

Mumerical constant
String Constant

BODY registration Assign memory

Conversion: [NDNE - ]

I Swap: [NDNE - ] |

[ Ok, ][ Cancel ]

e

1.Doule-click BODY and select data form
1) Numerical constant and string constant are same as described above.
2) Variable sized variable
(1) used when frame length change
(2) available to insert up to 4 for one body
(3) ‘Assign memory’ is checked automatically
(4) Control by byte unit
3) Conversion
» Hex to ASCII: converts the data red from PLC into ASCII and configures transmission frame
» ASCII to Hex: converts the data red from PLC into Hex and configures transmission frame
4) Swap
» 2 Byte swap: 2 byte swap of data. Ex) 0x1234—0x3412
» 4 Byte swap: 4 byte swap of data. Ex) 0x12345678—0x78563412
» 8 Byte swap: 8 byte swap of data
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6.5.4 Writing receive frame

Seq. Setting Setting method
Praject M TR Il
4B CPUH * -
‘.@ Netwark Configuration Index | Ch Diriver Setting P2
o Unspecified Network 0
4 5], XBCH [BOSO LK% Cnet] I
4 P2P 01{nternal] 2
@& P2P Channel 1 3
Writing user frame ~ElPopElock |
it 3 User frame d Add Ttem » Network
definition By System Variable ‘
1 [ XBCH[XGB-XECH)-Run T ctileC Communication Module
Ej Variable/Comment B easte Ctrlsv F2P Communication
y B Parameter % Delete Delete High-speed Link Communication
; Basic Parameter : User Frame
T 1/0 Barameter B3 Properties... Add a Group
& Ipternal Paramete = m
Project Vlewr——:lgh-speedLmk View P2P ]T‘ Add Slave
1.Select User frame definition
2. Click right button of mouse and click Add Group
Group Edit ﬁ
Group name:  receive|
Creating frame
2
I [ oK ] [ Cancel ] I
1.Group name is name of frame for user to write
2. Select Transmission as frame type
Project v 1 x ' ¥BCH - P2P 01 y’
48 CPUH * 1 .
425 Network Cenfiguration
4 (D Unspecified Network oL
4., XBCH [BOS0 L% Cnet]
48 P2P 01fInternal)
. : P2P Channel =
Creating frame ~.[E] P2r Block
4T User frame definition
b 3 Send [Transmission]
3 @. receive [Reception’ _
----- % Systern Variable EEETELE
A@ XBCH(XGBE-XBCH)-Run K Delete Group
8 Vel Conme
1. Check creation of frame
2. Select frame name and click right button of mouse.
3. Click Add frame to create HEAD, TAIL and BODY
4. Group Edit: when changing frame name
5. Delete Group: when deleting frame
Frame Edit ﬁ
. Type: |HEAD -
Creating HEAD, HEAD
MName: TaAIL
TAIL, BODY ey
4
1. After clicking Add frame, select type of frame
2. Type: HEAD, TAIL, BODY
3. Select HEAD
4. To create TAIL, BODY, repeat step 3
5. Name of frame edit window is activated when frame type is BODY
6. Available to creating many BODYs with different name
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Seq. Setting Setting method

Add segment l&J

Size: Numerical constant )
E= String Constant I:

Data: (HEX)

HEAD registration

OK. | Cancel |

1. Double-click HEAD. Then edit window is created.
2. Double-click edit window or click right button and select Add segment
3. Select Form
1) Meaning of each form is same as described in the transmission
4. Input value into Data

1.If double-click TAIL, edit window shows
6 TAIL registration |2. Setting method is same with step 5
3. Add BCC is activated after inserting segment

Add segment LJ&

Mumerical constant
String Constant
BODY registration Assign memary

Conversion: |NONE -
Swap: NONE = I

[ OK ]l Cancel |

1.Doule-click BODY and select data form
1) Numerical constant and string constant are same as described above.
2) Variable sized variable
7 (1) used when frame length change
(2) available to insert up to 4 for one body
(3) ‘Assign memory’ is checked automatically
(4) Control by byte unit
3) Fix sized variable
(1) Used when frame size is fixed
(2) available to insert up to 4 for one body
(3) When checking ‘Assign memory’, it is available to save in the PLC memory
4) Assign memory: when setting the device area of PLC to save data
5) Conversion
» Hex to ASCII: converts the data red from PLC into ASCII and configures transmission frame
» ASCII to Hex: converts the data red from PLC into Hex and configures transmission frame
6) Swap
» 2 Byte swap: 2 byte swap of data. Ex) 0x1234—0x3412
» 4 Byte swap: 4 byte swap of data. Ex) 0x12345678—0x78563412
» 8 Byte swap: 8 byte swap of data

6-23



Chapter 6 Server function and P2P service

6.5.5 Parameter setting

To send and receive the user definition frame of XG-PD, the user should set the parameter by P2P block.
How to set the P2P block is as follows.

Index| Ch | DuiverSeftng | P2P funchion [ Conditional lag Command ] Databwpe | Mo. of varisble| Dala size| Destination] Destinatio]  Frame | Setting
0 2 | Lhsee hrame defirdion Galting
® @ @ @ ®
1
No. | Type Block type Meaning
Ch. |
1 Channel 2 |5 Driver name changes according to driver set in the P2P Driver.
|2
P2P function | 1. Receive: used when receiving the frame written according to
2 P2P w partner’s protocol
Function EECEIVE 2. Send: used when sending the frame written according to
SEMD partner’s protocol
——— 1. Determines when Cent sends frame
3 | Condition J':':'”d't"ual flag 2. It is activated when P2P function is [Send].
al flag Fooog:2 3. In case of XGK type Ex.: F90(20ms flag), MO1
4. In case of XGI type Ex.. T20MS(20ms flag), %MX01
Frame |
3 [ 1. In case of selecting [SEND] in the P2P function, select body of
: transmission frame written in the user definition frame.
zend. hanjin
4 Frame
1. In case of selecting [RECEIVE] in the P2P function, select body
of receive frame written in the user definition frame.
3
| Save area | Address |
Lo 1 nooeas 1. Setting is available when [Assign memory] of Fix sized variable
5 Settin and variable sized variable is checked.
9 2. Save area: start address to save the data received from
destination station.
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6.5.6 Parameter Write
After completed the P2P block setting, download the parameter to CPU.
Select [Online]— [Write] on the menu, click [OK] in the parameter download window. After download is

complete, parameter will be right applied.

- - =

Write W
Sets Program Upload Prohibit
[CI8ets link enable with parameters:

e [

D PLC Configuration

Comment

@ [Stop]Parameter

[Stop]Program

Network Parameter
Standard settings

-' Cnet [base0, slotl]

= High-speed Link

E E High-speed Link 01

)

L] P2P 01(Internal)

Setting...

= ]

[Figure 6.5.3] Parameter write

6.5.7 Enable Link

After completed the parameter download, user must enabling the P2P service. If user complete the
parameter download but do not enabling the P2P(IEP), P2P block will not work.

Select [Online]—[Communication Module Setting]—>[Enable Link] and check the P2P(EIP) to use, then
P2P will be activated.

Enable Link(Hs Link P27) S =5

- CPUH
=16 xBcH

-] High-speed Link

{" == High-speed Link 01
~{}== High-speed Link 02

=-CIE] P2PEIF)
e rroz
M= pp 03

A

[Figure 6.5.4] Enable P2P Link
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6.5.8 Diagnosis

User can check the normal operation to using diagnosis feature.

Select [Online]—~[Communication module setting]—[System diagnosis]. Right click on the module to check
and select frame moniter or status by service. Then user can check the communication status.

For more information, please refer to the Chapter 10 Diagnosis.
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6.6 UDATA Instruction

6.6.1 SEND_UDATA [IEC]

SEND_UDATA Avalilability Flags
User defined data send XGl, XGR -
Function Block Description
SEND_UDATA Input REQ: requires to execute the function block
BOOL—REq  DONEF—BOOL BASE : base number
USINT—|BASE  STAT—UINT SLOT: slot number
USINT—] sLot CH: channel(1 or 2)

DATA: data area to send

USINT— cH SIZE: data size to send

ARRAY[1024] OF BYTE == DATA

UINT—] size Output DONE: maintains 1 after operation
STAT: completion and ERR info

(a) Function

1) SEND_UDATA instruction sends user defined data(UDATA).

2) BASE and SLOT should input a base and the slot number that CNET module was
attached to now.

3) CH means a channel number and must set 1 or 2

4) DATA must be declared only ARRAY OF BYTE type.

5) Array size is 1 ~ 1024 byte.

6) Save to transmit buffer as number as SIZE from DATA[O].
(Limit of data size is 1024 at once)

7) If 1 is output by Done and STAT, it accomplished normally and If an error is produced,
state information is displayed by STAT.
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(b) Error
STAT Message Description
0 Initial state Initial state before instruction operation
1 No error normal operation
2 Module setting error Module is not installed or CNET module trouble
3 Channel setting error Input range(1, 2) is exceeded
4 Array size error Transmit data size exceed 1024
5 Parameter setting CNET module’s parameter is not set as User defined or link
error enable is not set
6 Instruction timeout No response from module or maximum scan time is
error exceeded(10 scan)
; Version mismatch XGI CPU version is under V3.9, XGR CPU version is under
error V2.6 or CNET module version is under V3.2
(c) Program example
| [HsT
REN SENO_UDATH
——| ——FRE0  OOWER  OOWE
Ba3E  {BASE  STATE  STAT
SLOT - 45007
CH 4CH
DATA  DATA
SIZE 4SIZE

Order to send up to 1,024 Byte with CNET module attached to BASE, SLOT
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6.6.2 RCV_UDATA [IEC]

RCV_UDATA Availability Flags
User defined data send XGl, XGR -
Function Block Description

ARRAY[1024] OF BYTE— DATA

RCV_UDATA

BOOL—|REQ  DONEf—BOOL
USINT—]BASE  STATI—UINT

USINT— sLOT SIZEP—UINT

USINT— CH

REQ: requires to execute the function block
BASE : base number

SLOT: slot number

CH: channel(1 or 2)

DATA: data area to save

Input

Output  DONE: maintains 1 after operation
STAT: completion and ERR info

SIZE: received data size

(a) Function
1) RCV_UDATA instruction saves received user defined data(UDATA) from CNET module.
2) BASE and SLOT should input a base and the slot number that CNET module was

attached to now.

3) CH means a channel number and must set 1 or 2

4) DATA must be declared only ARRAY OF BYTE type.

5) Array size is 1 ~ 1024 byte.

6) Save to transmit buffer as number as SIZE from DATA[O]. (Limit of data size is 1024 at

once)

7) If 1is output by Done and STAT, it accomplished normally and If an error is produced,

state information

is displayed by STAT

(b) Error
STAT Message Description

0 Initial state Initial state before instruction operation

1 No error normal operation

2 Module setting error Module is not installed or CNET module trouble

3 Channel setting error Input range(1, 2) is exceeded

4 Array size error Transmit data size exceed 1024

5 Parameter setting CNET module’s parameter is not set as User defined or link
error enable is not set

6 Instruction timeout No response from module or maximum scan time is exceeded(10
error scan)
Version mismatch XGI CPU version is under V3.9, XGR CPU version is under V2.6

! error or CNET module version is under V3.2
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6.6.3 SEND_DTR [IEC]

SEND_DTR Availability Flags
DTR signal send XGl, XGR -
Function Block Description
SEND_OTR Input REQ: requires to execute the function block
BOOLmREa DORETBOOL BASE : base number
USINT—BASE  STAT—UINT SLOT: slot number
CH: channel(1 or 2)

USINT— sLOT DTR:Oor1
USINT=y e Output DONE: maintains 1 after operation
usINT—oTr STAT. completion and ERR info

(a) Function
1) SEND_DTR instruction send DTR(Data Terminal Ready) signal that means
communication ready complete.
2) If 1is output by Done and STAT, it accomplished normally and If an error is produced,
state information
is displayed by STAT

(b) ERROR
STAT Message Description

0 Initial state Initial state before instruction operation

1 No error normal operation

2 Module setting error Module is not installed or CNET module trouble

3 Channel setting error Input range(1, 2) is exceeded

4 DTR setting error Input range(0, 1) is exceeded

5 Parameter setting error CNET module’s parameter is not set as User defined or link
enable is not set

6 Instruction timeout error No response from module or maximum scan time is
exceeded(10 scan)

; Version mismatch error XGI CPU version is under V3.9, XGR CPU version is under
V2.6 or CNET module version is under V3.2
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6.6.4 SEND_RTS [IEC]

SEND_RTS Availability Flags
RTS signal send XGI, XGR -
Function Block Description
SEND_RTS
BOOL-REQ DOM[EOOL Input REQ: requires to execute the function block
E BASE : base number

SLOT: slot number

USINTBAS STATFUINT CH: channel(1 or 2)

E RTS:0orl
USINT—|SLO o )

T Output  DONE: maintains 1 after operation
USINTen STAT: completion and ERR info

USINTT|RTS

(a) Function
1) SEND_DTR instruction send DTR(Data Terminal Ready) signal that means
communication ready complete.
2) If 1is output by Done and STAT, it accomplished normally and If an error is produced,
state information is displayed by STAT.

(b) ERROR
STAT Message Description

0 Initial state Initial state before instruction operation

1 No error normal operation

2 Module setting error Module is not installed or CNET module trouble

3 Channel setting error Input range(1, 2) is exceeded

4 RTS setting error Input range(0, 1) is exceeded

5 Parameter setting error CNET module’s parameter is not set as User defined or link
enable is not set

6 Instruction timeout error No response from module or maximum scan time is
exceeded(10 scan)

. Version mismatch error XGI CPU version is under V3.9, XGR CPU version is under
V2.6 or CNET module version is under V3.2
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6.6.5 SNDUDATA [MK]

Area Available Flag
Instruction PM Step | Error | Zero | Carry
F|L|T|C|S]| Z|Dx|Rx|[ConstfU[N|D | R
K (F110)|(F111) | (F112)
S1{O0| - |0O| - - -1 O | - - O o000 | O
SNDUDATA|S2| O | - | O | - - -1 O | - - - OO0l O | O | 4~7 (0] - -
S3|O| -0/ - - -1 O | - - - o000 | O
D| O -1 0O - - -1 O | - - - O|0| O | O
|  COMMAND
SNDUDATA _f—|_ | b SNDINATA [ s | S1[S2 [S3]1 D _{
[Area Setting]

Operand Description Data type
sl Base and slot number WORD
S1 Channel (1 or 2) WORD
S2 Data area to send WORD
S3 Data size to send (maximum 1024 Byte) WORD
D Temporary device that used in instruction WORD
[Flag Setting]

. Device
Flag Description Number
Error |If sl value is not matched with CNET module installed. F110

(a) SNDUDATA
1) SNDUDATA instruction sends user defined data(UDATA).
2) slis base and slot number of CNET module installed.
3) Slis channel number (1 or 2).
4) S2is start device to send UDATA
5) S3is size of UDATA, instruction sends the number of S3 from S2(Maximum 1024 Byte).
6) D is temporary device area to save instruction information. Initial value is 0 and If user
change that value, instruction is not operated normally.

CPU Device Data size Information
D WORD State code
D+1 WORD R d
D+2 WORD (Prohibition on Use)
D+3 WORD
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i

(b) Error
1) If sl value is not matched with CNET module installed, set error flag(F110).

(c) State Information

SR State Information
code
00 Initial state Before excute instruction
01 Done Instruction excute complete
02 Modlue setting error If sl value is not matched with CNET module installed
03 Channel setting error | S1 value is not 1 or 2
04 Data size setting error | Size if data to send exceeds range(0~1024)
Communication If parameter of CNET module is not set as user defined
05 ; ) .
parameter setting error | data, or when Link enable is not set
06 Timeout error No response casue of abnormal CNET module
CNET OS version is below V3.2
07 Verseion mismatch (If CPU version is below V4.2, program download in not
operated )

(d) Program Example
1) |If Input signal REQ, Order to send up to SIZE with CNET module attached to BASE,

SLOT

‘ HEEI! [ SNOUDATA 1 CH OATA sIZE [MFO L|
0 {

(1) Devices D+1 ~ D+3 set in operand D are the areas to be saved with instruction information. So users

must not change that areas. If change that areas, instruction is not operated normally.
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6.6.6 RCVUDATA [MK]

Area Available Flag
Instruction Con Step | Error | Zero | Carry
PMK|F | L|T|C| S| Z |Dx|Rx U|N|D]|R
st (F110) | (F111) | (F112)
sl - - - - - - - - - - - - -
S1| O - 10| - - - 10| - -]1]0|]O0|O|0O]|O
SNDUDATA|D1| O - 10| - - - 10| - - -10]0O0| 0| O] 47 (0] - -
D2| O - 10| - - - 10| - - -10]0O0|]0O0|O
D3| O -1 O] - - - 1O - - -1O0]0O0|0O0]|O0O
|  COMMAND _{
RCVUDATA J_L [ [ RCVIIDATA s| S1 101 |1D2 1| D3
[Area Setting]

Operand Description Data type
sl Base and slot number WORD
S1 Channel (1 or 2) WORD
D1 Data area to receive WORD
D2 Data size to receive (maximum 1024 Byte) WORD
D3 Temporary device that used in instruction WORD
[Flag Setting]

Flag Description Device Number
Error |If sl value is not matched with CNET module installed. F110

(a) RCVUDATA
1) RCVUDATA instruction receives user defined data(UDATA).
2) slis base and slot number of CNET module installed.
3) Slis channel number (1 or 2).
4) D1 is start device to save UDATA
5) D2 is size of UDATA and unit is Byte.
6) D3 is temporary device area to save instruction information. Initial value is 0 and If user
change that value, instruction is not operated normally.

CPU Device Data size Information
D3 WORD State code
D3+1 WORD Reserved area
D3+2 WORD (Prohibition on Use)
D3+3 WORD

(b) Error
1) If sl value is not matched with CNET module installed, set error flag(F110).
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(c) State Information

State code State Information
00 Initial state Before excute instruction
01 Done Instruction excute complete
02 Modlue setting error | If sl value is not matched with CNET module installed
03 Channel setting error | S1 value is hot 1 or 2
04 No data received No data received
Communication

If parameter of CNET module is not set as user defined data,

05 paramg';?cr)rsettlng or when Link enable is not set

06 Timeout error No response casue of abnormal CNET module
CNET OS version is below V3.2

07 Verseion mismatch | (If CPU version is below V4.2, program download in not
operated )

(d) Program Example
(e) 1) If Input signal MO0001, Order to receive up to SIZE with CNET module attached to BASE, SLOT

1 MDIDD;J] | RCVUDATA 1 CH O&TA S1ZE INFO L‘

j'

(1) Devices D3+1 ~ D3+3 set in operand D3 are the areas to be saved with instruction information. So
users must not change that areas. If change that areas, instruction is not operated normally.
(2) Maximum size of data received is 1024 Byte and device number set as D2 must smaller than (end

area of that device — 1024 Byte).
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6.6.7 SENDDTR [MK]

Area Available Flag
Instruction Con Step | Error | Zero | Carry
PMK|F | L|T|C| S| Z |Dx|Rx U|N|D]|R
st (F110)|(F111) | (F112)
sl - -l -l -1 -] -10]-1-100-1-1-]-
S1| O -1 0| - - -1 O - -]O0O]J]O|O|O]|O
SNDDTR 4~7 (0] - -
S2| O -1 O - - -1 O - -]O0O]J]O|O|O|O
D o -1 O - - -1 O - - -]1O0|lO0O|]O]|O
|  COMMAND
SENDDTR _f_|_ [ [ SENNNTR sl | S1 |82 D _{
[Area Setting]
Operand Description Data type
sl Base and slot number WORD
S1 Channel (1 or 2) WORD
S2 DTR (O or 1) WORD
D Temporary device that used in instruction WORD
[Flag Setting]
Flag Description Device Number
Error |If sl value is not matched with CNET module installed. F110

(a) Function
1) SENDDTR instruction sends DTR(Data Terminal Ready) signal.
2) slis base and slot number of CNET module installed.
3) Slis channel number (1 or 2).
4) S2is DTR value (0 or 1).
5) D is temporary device area to save instruction information. Initial value is 0 and If user
change that value, instruction is not operated normally.

CPU Device Data size Information
D WORD State code
D+1 WORD Reserved area
D+2 WORD (Prohibition on Use)
D+3 WORD

(b) Error

1) If sl value is not matched with CNET module installed, set error flag(F110).

(c) State Information

6-36



o

Chapter 6 Server function and P2P service

State code State Information
00 Initial state Before excute instruction
01 Done Instruction excute complete
02 MOdI:ﬁ;’fttmg If sl value is not matched with CNET module installed
03 Channel setting Sl valueis not 1 or 2
error
04 DTR Iee\;?cl’rsettmg S2 DTR setting value isnot 0 or 1
Commun|cat|9n If parameter of CNET module is not set as user defined data, or
05 parameter setting . .
when Link enable is not set
error
06 Timeout error No response cause of abnormal CNET module
Verseion CNET OS version is below V3.2
07 ) (If CPU version is below V4.2, program download in not
mismatch
operated )

(d) Program Example

1)

(f)
(9)

If Input signal M00002, Order to send DTR(Data Terminal Ready) up to SIZE with CNET
module attached to BASE, SLOT

! SEMOOTR 1 CH OTR

MOoooz
0 I

IMFO L‘

(1) Devices D+1 ~ D+3 set in operand D are the areas to be saved with instruction information. So users

must not change that areas. If change that areas, instruction is not operated normally.
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6.6.8 SENDRTS [MK]

Area Available Flag
Instruction Con Step | Error | Zero | Carry
PMK|F | L|T|C| S| Z |Dx|Rx U|N|D]|R
st (F110)|(F111) | (F112)
sl - -l -l -1 -] -10]-1-100-1-1-]-
S1| O - 10| - - - 10| - -]1]0|]O0|O|0O]|O
SNDDTR 4~7 (e} - -
S2| O - 10| - - - 10| - -]1]0|]O0O|]O|0O]|O
D (0] - 10| - - - 10| - - -10]0O0|]0O0|O
|  COMMAND
SENDRTS f | . SENDRTS | sl | S1[S2 | D _{
[Area Setting]

Operand Description Data type
sl Base and slot number WORD
S1 Channel (1 or 2) WORD
S2 RTS (O or 1) WORD
D Temporary device that used in instruction WORD
[Flag Setting]

. Device
Flag Description Number
Error |If sl value is not matched with CNET module installed. F110

(a) Function
1) SENDRTS instruction sends RTS(Request To Send) signal.
2) slis base and slot number of CNET module installed.
3) S1is channel number (1 or 2).
4) S2is RTS value (0 or 1).
5) D is temporary device area to save instruction information. Initial value is 0 and If user
change that value, instruction is not operated normally.

CPU Device Data size Information
D WORD State code
D+1 WORD Reserved area
D+2 WORD (Prohibition on Use)
D+3 WORD

(b) Error
1) If sl value is not matched with CNET module installed, set error flag(F110).
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(c) State Information

State code State Information
00 Initial state Before excute instruction
01 Done Instruction excute complete
02 Module setting error | If sl value is not matched with CNET module installed
03 Channel setting error | S1 value is not 1 or 2
04 DTR Ie;\;?clnsettlng S2 RTS setting value is not 0 or 1
Commumcathn If parameter of CNET module is not set as user defined data,
05 parameter setting . .
error or when Link enable is not set
06 Timeout error No response casue of abnormal CNET module
CNET OS version is below V3.2
07 Version mismatch (If CPU version is below V4.2, program download in not
operated )

(d) Program Example
1) If Input signal MO0003, Order to send RTS(Request to send) up to SIZE with CNET
module attached to BASE, SLOT

‘ MDDDIDS [ SENDRTS 1 CH DOTR [MFO L|
0 {

(1) Devices D+1 ~ D+3 set in operand D are the areas to be saved with instruction information. So users

must not change that areas. If change that areas, instruction is not operated normally.
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Chapter 7 XGT Dedicated Protocol

7.1 XGT Dedicated Protocol

XGT series dedicated protocol communication is function executing communication by our dedicated protocol. User
can configure the intended communication system between our products without special setting by using
reading/writing data of internal device area and monitoring function.

Dedicated protocol function supported by XGB is as follows.
¢ Device individual/continuous read
« Device individual/continuous write
o Monitor variable registration
« Monitor execution
¢ 1:1 connection (Our link) system configuration

XGB'’s built-in communication function supports Cnet communication without any separate Cnet I/F
module. It must be used under the following instructions.

1) Channel 0 of XGB’s main unit supports 1:1 communication only. For 1:N system having master-slave

Format, use RS-485 communication in channel 1 or XGB’s main unit with XGL-C41A module

connected. XGL-C41A module supports RS-422/485 protocol.

2) RS-232C communication cable for XGB’s main unit is different from RS-232C cable for
XG5000 in pin arrangement and from the cable for Cnet I/F module, too. The cable can’t be
used without any treatment. For the detailed wiring method, refer to configuration of respective
communication.

3) It's possible to set baud rate type and station No. in XG5000.
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7.1.1 Frame structure
(1) Base format

(a) Request frame (external communication device—>XGB)

Header Station Command Command Structurized data area Tail Frame check
(ENQ) | number type (EOT) | (BCC)

(b) ACK response frame (XGB—external communication device, when receiving data normally)

Header Station Command Command | Structurized data area or | Tail Frame check
(ACK) number type Null code (ETX) [ (BCO)

(c) NAK response frame (XGB—external communication device when receiving data abnormally)

Header Station Command Tail Frame check
(NAK) number Command type Error code ( ASCII 4 Byte ) €TX) | (BCCO)

1) The numerical data of all frames are ASCII codes equal to hexadecimal value, if there’s no clear
statement.
The terms in hexadecimal are as follows.
e Station No.
e When the main command is R(r) or W (w) and the command type is numerical (means a data type)
e All of the terms indicating size of all data in the formatted data area.
e Monitoring registration and command registration number of execution commands.
e All contents of data
2) If it is hexadecimal, H is attached in front of the number of frames like HO1, H12345, H34, H12,
and H89AB.
3) Available frame length is maximum 256 bytes.
4) Used control codes are as follows.

Codes [ Hex value Name Contents

ENQ HO5 Enquire Request frame initial code

ACK HOG Acknowledge ACK response frame initial code
NAK H15 Xglinowle dge NAK response frame initial code
EOT HO4 End of Text Request frame ending ASCII code
ETX HO3 End Text Response frame ending ASCII code

5) If the command is small letter (r), BCC value is added in check frame. The other side capital
letter (R), BCC value is not added in check frame.
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(2) Command frame sequence

= Sequence of command request frame

Stati Comma
ENQ| on nd Formatted data EOT | BCC
No.
ACK Stsgon Command | Formatted data | ETX | BCC
(PLC ACK response)
NAK Stsgon Command| Formatted data | ETX| BCC

(PLC NAK response)

7.1.2 List of commands

List of commands used in dedication communication is as shown below.

Classification Command
Main command Command type Treatment
ltems Code | ASCllicode |Code | ASCII code
Individual | r(R) (ﬂgg) SS 5353 Reads direct variable of Bit, Byte, Word, Dword, Lword type.
Readin
deviceg H72 Read direct variable of Byte, Word, Dword, Lword with
Continuous | r(R) (H52) SB 5342 block unit
(Bit continuous read is not allowed)
H77 Write data of Bit, Byte, Word, Dword, Lword at direct
L W) sy | SS| 9893 | ariable
ritin
devicg H77 Write data of Byte, Word, Dword, Lword at direct
Continuous | W(W) (H57) SB 5342 variable yvith block unit
(Bit continuous read is not allowed)
lassification Command
Main command . Treatment
it Register No
il Code | ASCIl code
Monitoring H78
variable X(X) (H58) HOO~HOF Register device to monitor.
register
Execution of H79 . . .
monitoring y(Y) (H59) HOO~HOF Execute registered device to monitor.

o It identifies capitals or small letters for main commands, but not for the others.
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7.1.3 Data type

¢ Available types of device

- XBM-DXXXS and XBC-DXXXH

It's possible to read and write device in built-in communication. When device is used, be aware of data type.

Device “S” type range “H” type range Size (Word) Remark
P PO - P127 PO—-P1023 1024 Read/Write/Monitor available
M MO — M255 MO — M1023 1024 Read/Write/Monitor available
K KO — K2559 KO — K4095 4096 Read/Write/Monitor available
F FO — F255 FO - F1023 1024 Read/Monitor available
T TO-T255 TO-T1023 1024 Read/Write/Monitor available
C C0-C255 C0-C1023 1024 Read/Write/Monitor available
L LO-L1279 LO — L2047 2048 Read/Write/Monitor available
N NO — N3935 NO — N5119 5120 Read/Monitor available
D D0 -D5119 DO - D10239 10240 Read/Write/Monitor available
U U00.00 - U07.31 | U00.00 — UOA.31 352 Read/Write/Monitor available
z Z0-2127 Z0-2127 128 Read/Write/Monitor available
R - RO - R10239 10240 Read/Write/Monitor available
- XEC-DXXXH
Device Range Size (Word) Remark
I %IW0.0.0 ~ %IW15.15.3 1024 Read/Write/Monitor available
Q %QW0.0.0 ~ %QW15.15.3 1024 Read/Write/Monitor available
M %MWO0 ~ %MW8191 8192 Read/Write/Monitor available
W %WWO0 ~ %WW10239 10240 Read/Write/Monitor available
R %RWO ~ %RW10239 10240 Read/Write/Monitor available
F %FWO0 ~ %FW1023 1024 Read/Monitor available
K %KWO0 ~ %KW4095 4096 Read/Write/Monitor available
L %LWO ~ %LW2047 2048 Read/Write/Monitor available
N %NWO ~ %NW5119 5120 Read/Monitor available
U %UWO0.0.0 ~ %UW0.15.31 512 Read/Write/Monitor available
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¢ When device is designated, attach ‘%’ (25H) in front of the marking characters.
(‘%' is stands for starting of device.)

Marking
Data type characters Examples
Bit X(58H)  |%PX000,%MX000,%LX000,%KX000,%CX000,%TX000,%FX000 etc.
Byte B(42H) |%PB000,%MB000,%LB000,%KB000,%CB000,%TB000,%FB000 etc.
Word W(57H) %PW000,%MW000,%LW000,%KW000,%CWO000,%TWO000,%FWO000,
%DWO000,%UW00.00 etc.
Dword D(44H) %PD000,%MD000,%LD000,%KD000,%CD000,%TD000,
%FD000,%DD000 etc.
Lword L(4CH) %PL000,%ML000,%LL000,%KL000,%CL000,%TL000,
%FL000,%DL000 etc.

¢ U device can be supported only when operating as a server.

¢ U device area input value

- Bit: U01.02.3 > %UX343 ((1 x 32Word) + 2Word) + 3Bit), U07.09.4 > %UX2334 ((7 x 32Word) + 9Word)+ 4Bit)
- Word: U03.07 >%UW103 ((3 x 32Word) + 7Word), U05.01 > %UW161 ((5 x 32Word) + 1Word)
e Timer/Counter used in bit command means contact point values.
(word command means current values.)
e Data register (D) can uses only word or byte commands.
e In byte type commands, address is doubled. For example, D1234 is addressed to ‘%DW 1234’
in word type, and is addressed to ‘%DB2468’ in byte type.
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7.2 Detail of Instruction

7.2.1 Individual reading of device (R(r)SS)

This is a function that reads PLC device specified in accord with memory data type. Separate device

memory can be read up to 16 at a time.

* PC request format

Format name Header | Station No. [ Command Command Number | Device Device name Tail Frame
type of blocks | length check
Ex. of frame H20 R(r) Ss HO1 HO6 %MW100 EOT | BCC
ASCII value H3230 H52(72) H5353 H3031 | H3036 | H254D57313030 HO4
1 block (setting can be repeated up to max. 16 blocks)
Item Description
When command is lowercase(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.
For example, the BCC of the above frame is gotten as below:
HO05+H32+H30+H72+H53+H53+H30+H31+H30+H36+H25+H4D+H57+H31+H30+H30+
HO04 = HO3A4 Therefore BCC value is A4 (ASCII value : H4134).
Number of This specifies how much of the blocks composed of “[device length][device name]" are in
Blocks this request format. This can be set up to 16. Therefore, the value of [Number of blocks]

must be set between HO1(ASCII value:3031)-H10(ASCII value:3030).

Device length

(Length of
device name)

This indicates the number of name's characters that means device, which is allowable up
to 16 characters. This value is one of ASCII converted from hex type, and the range is
from HO1(ASCII value:3031) to H10(ASCII value:3130). For example, if the device hame
is %MWO, it has 4 characters to be HO4 as its length. If %MWO0O0O0 characters to be HO6.

Device name

Address to be actually read is entered. This must be ASCII value within 16 characters,
and in this name, digits, upper/lower case, '%' is only allowable to be entered.

e BCC value is low 1byte in the sum of each byte from ENQ to EOT.
e In case of making actual frame, 'H' is not attached. Because the data of frame indicates hexadecimal.
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* XGB response format (ACK response)

Format name | Header | Station No. [ Command | Command type Number |Number of data Tail Frame

of blocks| data check
Ex. of frame| ACK H20 R(n SS HO1 HO02 HA9F3 ETX BCC
ASCll value| HO6 | H3230 | H52(72) H5353 |H3031| H3032 |H41394633 HO4

/

1 block (max. 16 blocks possible)

Item Description

When command is lowercase(r), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from ACK to ETX is converted into ASCII and
added to BCC, and sent.

Number of data means byte number of hex type, and is converted into ASCII. This
number is determined according to data type (X,B,W) included in device hame of
computer request Format.

* Number of data in accordance with its data type is as follows:

Number of
data Data type Available variable Number of data
Bit(X) %(P,M,L,K,F,T,C,D,R,I,QW)X 1
Byte(B) %(P,M,LK,F,T,C,D,R,,QW)B 1
Word(W) %(P,M,LK,F,T,C,D,R,,QW)W 2
¥R area is supported at XBC-DXXXH
Data ¢ [n data area, there are the values of hex data converted to ASCII code saved.
= Example 1

The fact that number of data is HO4 (ASCII code value:H3034) means that there is hex data of 4
bytes in data. Hex data of 4 bytes is converted into ASCII code in data.

= Example 2
If number of data is HO4 and the data is H12345678, ASCII code converted value of this is "31

32 33 34 35 36 37 38," and this contents is entered in data area. Name directly, highest value is
entered first, lowest value last.
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* XGB response format (NAK response)

Heade | Station
Format name Command | Command type Error code i
r No. (Hex 2 Byte) Tail Frame check
Ex. of frame NAK H20 R(r) SS H1132 ETX BCC
ASClI value H15 | H3230 | H52(72) H5353 H31313332 HO3
Item Explanation
BCC When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte each to
ASCII values from NAK to ETX is converted into ASCIl and added to BCC.
Hex and 2 bytes (ASCIl code, 4 bytes) indicate error type. Refer to Appendix 3 error codes and
Error code
countermeasures.
* Example Fr—

XGB main unit

—F

This example supposes when 1 WORD from M20 and 1 WORD from PO01 address of station No.1

are read
(At this time, it is supposed that H1234 is entered in M20, and data of H5678 is entered in P001.)

* PC request format (PC — XGB)

Station Comman | Number of | Variable . Device . ) Frame
Format name | Header No. | Command blocks gt Variable name enah Variable name Tail check
d type iy
Ex. of frame | ENQ| HO1 R(r) SS HO2 HO6 %MW020 HO6 %PWO001 EOT BCC
ASClII value | HO5 [ H3031 | H52(72) | H5353| H3032 | H3036 |H254D57303230 [H3036|H25505730303031 HO4
* For ACK response after execution of command (PC < XGB)
Station Command | Number of | Number of Number of
Format name  |Header No. Command - blocks data Data data Data il Fri e
Ex. of frame ACK| HO1 R(r) SS HO2 HO2 H1234 HO2 H5678 ETX BCC
ASClII value HO6 | H3031 [H52(72) | H5353 | H3032 | H3032 | H31323334 | H3032 | H35363738 HO3
* For NAK response after execution of command (PC < XGB)
Format name | Header | Station No. Command Command type Ermor code Tail Frame check
Ex. of frame NAK HO1 R(r) SS Error code (2 Byte) ETX BCC
ASClII value H15 H3031 H52(72) H5353 Error code (4 Byte) HO3
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7.2.2 Direct variable continuous reading (R(r)SB)

This is a function that reads the PLC device memory directly specified in accord with memory data type.
With this, data is read from specified address as much as specified continuously.

* PC request format

Format Head | Station [ Comman | Comman , . :
name or No. d dtype Device length Device Numberof data | Tail | Frame check
fEX' o | eng | HI10 R(n) SB HO6 %MW100 HO5 EOT BCC
rame
ASCIE 105 | Hsaso H52(72) | H5342 H3036 H254D5731 H3035 HO4
value 3030
Item Description
When command is lowercase(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from ENQ to EOT is converted into ASCII and added to
BCC.

Device length | This indicates the number of name's characters that means device, which is
(Length of allowable up to 16 characters. This value is one of ASCII converted from hex type,
eng and the range is from HO1 (ASCII value:3031) to H10 (ASCII value:3130).
device name)

Address to be actually read is entered. This must be ASCIl value within 16
Device name characters, and in this name, digits, upper/lowercase, and '%' only are allowable to
be entered.

o Number of data specifies the number to read according to the type of data. Namely, if the data type

of device is word and number is 5, it means that 5 words should be read.
e In the number of data, you can use up to 60 words (120Byte).

e Protocol of continuous reading of direct variable doesn't have number of blocks.
e Bit device continuous reading is not supported.
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+ XGB response format (ACK response)

Formatname | Header St;ifm Command Command N%T;Zi;m Nur:;gr d data Tail Frame check
type
Ex. of frame ACK H10 R(r) SB HO1 HO2 H1122 ETX BCC
ASClI value HO6 H3130 | H52(72) H5342 H3031 H3134 H31313232 HO3
Item Description
It means byte number of hex type, and is converted into ASCII

Data type Available device Data size (Byte)

BYTE(B) %(P,M,LK,F,T,C,D,R,IQW)B 1

WORD(W) %(P,M,L,K,F,T,C,D,R,I,Q,W)W 2
Number of data DWord(D) %(P,M,L,K,F,T,C,D,R,1,Q,W)D 4

LWord(L) %(P,M,L,K,F,T,C,D,I,Q,W)L 8

¥R area is supported at XBC-DXXXH

* Example 1

When memory type included in variable name of computer request Format is W (Word), and data
number of computer request Format is 03, data number of PLC ACK response after execution of
command is indicated by HO6 (2*03 = 06 bytes)Byte and ASCII code value 3036 is entered in data area.

* Example 2

In just above example, when data contents of 3 words are 1234, 5678, and 9ABC in order, actual ASCII
code converted values are 31323334 35363738 39414243, and the contents are entered in data area.

* XGB response format (NAK response)

r t Heade | Station Error code Tail F heck
ormat name : No. Gommand Command type (Hex 2 Byte) ai rame chec
Ex. of frame NAK H10 R(r) SB H1132 ETX BCC
ASClI value H15 | H3130 H52(72) H5342 H31313332 HO3
Iltem Description
When command is lowercase(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from NAK to ETX is converted into ASCIl and added to BCC,
and sent.
Hex and 2 bytes (ASCIl code, 4 bytes) indicate error type. For the details, Refer to
Error code )
Appendix 3 error codes and countermeasures.
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* Example

This example supposes that 2 WORDs from M00O of station No. 10 is read
(It supposes that MO00 = H1234, M001 = H5678.)

* PC request format (PC — XGB)

Format name| Header Stsgon Command Cogr;eand Device length|  Device name | Number of data | 14 | Frame check
Frame (Example)| ENQ | HOA R(r) SB HO6 %MW000 HO2 EOT BCC
ASCIll value| HO5 | H3041 | H52(72) H5342 H3036 H254D303030 H3032 HO4

*For ACK response after execution of command (PC < XGB)
Format name | Header | Station No. | Command Command | Number | Number Data Tail [Frame check

type of block | of data

Frame (Example)| ACK HOA R(N SB HO1 HO4 12345678 ETX BCC
ASCIl value| HO06 H3041 | H52(72) | H5342 H3031 H3034 | H3132333435363738 03

*For NAK response after execution of command (PC — XGB)
Format name | Header | Station No. Command Command type Error code Tall BCC
Frame (Example) | NAK HOA R(r) SB Error code (2 Byte) ETX BCC
ASCll value| H15 | H3041 H52(72) H5342 Error code (4 Byte) HO3
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7.2.3 Individual writing of device (W(w)SS)
This is a function that writes the PLC device memory directly specified in accord with memory data type.

* PC request format

Command | Numberof [ Device Frame
Format name | Header [ Station No. Device Name Data  [..... i
Command blocks Length Tail
type check
Frame (Example) | ENQ H20 W(w) ss HO1 HO6 %MW100 HOOE2 EOT | BCC
ASCll value | HO5 H3230 H57(77) | H5353 | H3031 | H3036 | H254D57313030 [H30304532 HO4
1 block (setting can be repeated up to max. 16 blocks)
Item Description
When command is lowercase(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from ENQ to EOT is converted into ASCIl and added to
BCC.

This specifies how much of the blocks composed of "[device length][device name]"
are in this request Format. This can be set up to 16. Therefore, the value of [Number

Number of blocks
of blocks] must be set between HO1(ASCII value:3031)-H10 (ASCII value:3030).

Device This indicates the number of name's characters that means device, which is allowable
Length up to 16 characters. This value is one of ASCII converted from hex type, and the
range is from HO1 (ASCII value: 3031) to H10 (ASCII value:3130).

(Name length of device)

Address to be actually read is entered. This must be ASCIlI value within 16
characters, and in this name, digits, upper/lower case, and '%' only is allowable to be

device
entered.
If the value to be written in %MW 100 area is H A, the data Format must be HOOOA. If
Data the value to be written in %MW 100 area is H A, the data Format must be HOOOA. In
data area, the ASCII value converted from hex data is entered.
* Example 1

If type of data to be currently written is WORD, the data is H1234, ASCII code converted value of this is
"31323334" and this content must be entered in data area. Namely, most significant value must be sent
first, least significant value last.

e Device data types of each block must be the same
o If data type is Bit, the data to be written is indicated by bytes of hex. Namely, if Bit value is 0,
it must be indicated by HOO (3030), and if 1, by HO1 (3031).
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+ XGB Response format (ACK response)

Formatname | Header | Station No. Command Command type Tail Frame check
Frame (Example) [ ACK H20 W(w) SS ETX BCC
ASCIl value | HO6 H3230 H57(77) H5353 HO3
Item Description
When command is lowercase (r), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from ACK to ETX is converted into ASCII and
added to BCC, and sent.
+ XGB Response format (NAK response)
Error code
' Tail F heck
Format name Header | StationNo. | Command | Command type (Hex 2 Byte) al rame chec
Frame (Example) NAK H20 W(w) SS H4252 ETX BCC
ASCll value | H15 H3230 | H57(77) H5353 H34323532 HO3
Item Description
When command is lowercase(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from NAK to ETX is converted into ASCIl and added to
BCC, and sent.
Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
Error code .
Appendix 3 error codes and countermeasures.
+ Example

This example supposes that "HFF" is written in M230 of station No. 1.

* PC request format (PC — XGB)

Format name |Header Stﬁgon Command (Cotmrze)| Bmes |- (B0 Device Name Data Tail Frame
' type | of blocks Length check

Frame (Example) | ENQ | HO1 [ W(w) SS HO1 HO6 %MW230 HOOFF | EOT | BCC

ASCllvalue | HO5 | H3031 [ H57(77) | H5353 | H3031 H3036 H2542%73233 H30304646 | HO4

* For ACK res

ponse after execution of command (PC < XGB)

Format name | Header | Station No. Command Command type Tail Frame check
Frame (Example) | ACK HO1 W(w) SS ETX BCC
ASClI value HO6 H3031 H57(77) H5353 HO3
* For NAK response after execution of command (PC < XGB)
Station

Format name | Header No. Command Command type Error code Tail Eremia ek
Frame (Example) | NAK HO1 W(w) SS Error code (2 Byte) ETX BCC

ASClI value H15 | H3031 | H57(77) H5353 Error code (4 Byte) HO3
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7.2.4 Continuous writing of device (W(w)SB)

This is a function that directly specifies PLC device memory and continuously writes data from specified

address as much as specified length.

* Request format

Format | Head | Station Comma | Device . Number . Frame
name er No. Command nd type | Length Device name of data Data 1Ll check
(Ei;ar:;e) ENQ| H10 | ww) | sB | Hos | %Mwi00 | HO2 H11112222 | EOT| BCC
ASCII HO5 | H3130 | H57(77) | H5342 H303 | H254D573130 H3032 H31313131323232 HO4
value 6 30 32
Item Description

When command is lowercase(r), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from ENQ to EOT is converted into ASCIl and
added to BCC.

Device This indicates the number of name's characters that means device, which is

Length allowable up to 16 characters. This value is one of ASCII converted from hex type,
(Name length of | and the range is from HO1 (ASCII value: 3031) to H10 (ASCII value: 3130).

variable)

Device Address to be actually read. This must be ASCII value within 16 characters, and in

this name, digits, upper/lower case, and '%' only are allowable to be entered.

o Number of data specifies the number according to the type of device. Namely, if the data type of

device is WORD, and number of data is 5, it means that 5 WORDs should be written.
o Number of data can be used up to 120Bytes (60 Words).

* XGB Response format (ACK response)

Format name Header Station No. Command Command type Tail e e
Frame (Example) ACK H10 W(w) SB ETX BCC
ASCll value HO6 H3130 H57(77) H5342 HO3
Item Description

When command is lowercase(r), only one lower byte of the value resulted by adding 1
BCC Byte each to ASCII values from ACK to ETX is converted into ASCIlI and added to
BCC, and sent.
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+ XGB Response format (NAK response)

Format name Header | Station No. Command Command type Error code (Hex 2 Byte) Tail Framme check
Frame (Example) [ ENQ H10 W(w) SB H1132 EOT BCC
ASClI value HO5 | H3130 | H57(77) H5342 H31313332 HO3
Item Description
When command is lowercase(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from NAK to ETX is converted into ASCII and added to
BCC, and sent.
Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
Error code :
Appendix 3 error codes and countermeasures.
+ Example

This example supposes that 2 byte H'AA15 is written in DO0O of station No. 1.

* PC request format (PC — XGB)

Station Comman g . Number of
Format name | Header Command Device Device ;
No. d type Length data Data Tail | Frame check
Frame
(Exampl) ENQ | HO1 W(w) SB HO6 %DWO000 Ho1 HAA15 EOT BCC
H2544573030
ASCll value | HO5 |H3031 | H57(77) | H5342 H3036 30 H3031 |H41413135| HO4

* For ACK response after execution of command (PC < XGB)

Formatname | Header Station No. S Command type Tail Frame check
Frame (Example) ACK HO1 W(w) SB ETX BCC
ASClI value HO6 H3031 H57(77) H5342 HO3
* For NAK response after execution of command (PC < XGB)
Format name | Header Station No. Command | Command type Error code Tail Frame check
Frame
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7.2.5 Monitor variable register (X##)

Monitor register can separately register up to 16 (from 0 to 15) in combination with actual variable reading
command, and carries out the registered one through monitor command after registration.

* PC request format

Format name Head | Station | Comma | Registratio Registration Tail Frame check
er No. nd n No. format
Frame Refer to
(Example) ENQ H10 X(X) HO9 registration EOT BCC
format
ASCII value HO05 H3130 | H58(78) H3039 Refer to *1 HO4
Item Description

When command is lowercase(x), only one lower byte of the value resulted by
BCC adding 1 byte each to ASCII values from ENQ to EOT is converted into ASCII,
added to BCC.

This can be registered up to 16 (0 to 15, HO0-HOF), and if an already registered

Register No. No. is registered again, the one currently being executed is registered.

Register This is used to before EOT in command of Formats of separate reading of
Format variable, continuous reading, and named variable reading.

*1 : Register Format of request Formats must select and use only one of the followings.

1) Individual reading of device

Number of blocks (2

RSS Byte)

Device length (2 Byte) Device name (16 Byte)
1 block (max. 16 blocks)

2) Continuous reading of device

RSB | Device length (2 Byte) | Device name (16 Byte) Number of data

* XGB Response format (ACK response)

Format name Header Station No. Command Regiﬁg.ation Tail Frame check
Frame (Example) | ACK H10 X(x) HO9 ETX BCC
ASClII value HO6 H3130 H58(78) H3039 HO3

Item Description

When command is lowercase(x), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from ACK to ETX is converted into ASCII and
added to BCC, and sent.
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» XGB Response format (NAK response)

. Registratio Error code .
Format name Header | Station No. e n No. (Hex 2Byte) Talil Frame check
Frame (Example) NAK H10 X(x) HO9 H1132 ETX BCC
ASClI value H15 H3130 | H58(78) H3039 H31313332 HO3
Item Description
When command is one of lower case(x), only one lower byte of the value resulted
BCC by adding 1 Byte each to ASCII values from NAK to ETX is converted into ASCII
and added to BCC, and sent.
Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
Error code .
Appendix 3 error codes and countermeasures.
* Example

This example supposes that device M00O of station NO. 1 is monitor registered.

* PC request format (PC — XGB)

i L Registration Format
Station Registration Frame
Format name | Header Command Number of Tail
No. No. Rit# Device length|  Device name check
blocks
Frame (Example) | ENQ | HO1 X(x) HO1 RSS | HO1 HO06 %MWO000 EOT | BCC
H5253 H2554573030
ASCII value HO5 |H3031| H58(78) | H3031 53 H3031| H3036 30 HO4
* For ACK response after execution of command (PC < XGB)
Format name Header Station No. Command Registration No. Tail Frame check
Frame (Example) ACK HO1 X(x) HO1 ETX BCC
ASCIl value HO6 H3031 H58(78) H3031 HO3
» For NAK response after execution of command (PC < XGB)
Format name | Header Station No. | Command | Registration No. | Error code Tail Frame check
Frame (Example) NAK HO1 X(x) HO1 Error code (2)| ETX BCC
ASCII value H15 H3031 | H58(78) H3031 |Error code (4)| HO3
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7.2.6 Monitor execution (Y##)

This is a function that carries out the reading of the variable registered by monitor register. This also
specifies a registered number and carries out reading of the variable registered by the number.

* PC request format

Format name Header Station No. Command Registration No. Tail Frame check
Frame (Example) ENQ H10 Y(y) HO9 EOT BCC
ASClI value HO5 H3130 H59(79) H3039 HO3

Item Description

Register Register No. uses the same number registered during monitor register for monitor
No. execution. It is possible to set from 00-09 (HO0-HQ9).

When command is lower case(y), only one lower byte of the value resulted by
BCC adding 1 byte each to ASCII values from ENQ to EOT is converted into ASCII,
added to BCC.

+ XGB Response format (ACK response)

1) In case that the register Format of register No. is the Individual reading of device

Station Registration | Number of .

Formatname | Header Command J Number of datal Data Tail | Frame check
No. No. Blocks

Frame (Example) | ACK | H10 Y(y) HO09 HO1 HO02 H9183 ETX BCC

ASCIIgt HO6 | H3130 | H59(79) | H3039 | H3031 H3032 H39313833 | HO3

2) In case that the register Format of register No. is the continuous reading of device

o Number of )

Format name | Header [Station No.| Command | Registration No. data Data Tail | Frame check

Frame (Example) | ACK | H10 Y(y) H09 HO4 H9183AABB ETX BCC
H39313833414142
ASCllvalue | HO6 | H3130 | H59(79) H3039 H3034 42 HO3
* XGB Response Format (NAK response)
Format name Head | Station Command Registration Error code .
er No. No. (Hex 2Byte) Tail Frame check

Frame (Example) NAK H10 Y(y) HO09 H1132 ETX BCC

ASClI value H15 | H3130 | H59(79) H3039 H31313332 HO3

Item Description

When command is lowercase(y), only one lower byte of the value resulted by
BCC adding 1 Byte each to ASCII values from NAK to ETX is converted into ASCII and
added to BCC, and sent.

Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
Appendix 3 error codes and countermeasures.

Error code
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* Example

This example supposes that registered device No. 1 of station No. 1 is read. and BCC value is
checked. And it is supposed that device MOOO is registered and the number of blocks is 1.

* PC request format (PC — XGB)

Format name Header Station No. Command Registration No. Tail Frame check
Frame (Example) ENQ HO1 Y(y) HO1 EOT BCC
ASCII value HO5 H3031 H59(79) H3031 HO4

» For ACK response after execution of command (PC — XGB)

Station Registration | Number of
Format name | Header No. Command No. Blocks Number of data Data Tail | Frame check
Frame (Example) | ACK | HO1 [ Y(y) HO1 HO1 H02 H2342 | ETX BCC
ASCllvalue | HO6 | H3031 [H59(79)| H3031 | H3031 H3032 H32333432 | HO3
» For NAK response after execution of command (PC — XGB)

Format name | Header | Station No. Command Registration No.| Error code Tail Frame check
Frame (Example) | NAK HO1 Y(y) HO1 Error code(2)| ETX BCC
ASClI value H15 H3031 H59(79) H3031 Error code(4)| HO3
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8.1 LS Bus Protocol

LS Bus Protocol communication is function executing communication between XGB Cnet and LS Inverter.

User can configure LS Bus communication system between our products without special setting by using

reading/writing data of internal device area and monitoring function.

The function of LS Bus Protocol supported by XGB is as follows.
€ Device continuous reading
€ Device continuous writing

8.1.1 Frame structure

1) Base format

a) Request frame (External communication — XGB)

Header | Station command | Structurized data area Frame check | Tail

(ENQ) | number (BCC) (EOT)
(b) ACK response frame (XGB — External communication, when receiving data normally)

I—|(eAegz)r ﬁlt?ri(l);;r Command | Structurized data area '(:éirgf check ;r;g_r)
(c) NAK response frame (XGB — External communication, when receiving data abnormally

FleNT}i)r :Lar:?)r;r Command | Error code (ASCII 4 Byte ) '(:é?:rgf check ;rgl)_r)

e Station No.

o All contents of data

e Command type is supported R (read) and W (write).

1) The numerical data of all frames are ASCII codes equal to hexadecimal value, if there’s no clear statement.
The terms in hexadecimal are as follows.

2) If it is hexadecimal, H is attached in front of the number of frames like HO1, H12345, H34, H12, and H89AB.
3) Available frame length is maximum 256 bytes.
4) Used control codes are as follows.

Code Hex value | Name Contents

ENQ HO05 Enquire Request frame initial code

ACK HO06 Acknowledge ACK response frame initial code
NAK H15 Not Acknowledge | NAK response frame initial code
EOT HO4 End of Text Request frame ending ASCII code
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2) Command frame sequence

= Sequence of command request frame

Station
ENQ No Command | Formatted data | BCC | EOT
Station
ACK No Command | Formatted data | BCC | EOT
(Inverter ACK response)
Station
NAK No Command | Formatted data | BCC | EOT

(Inverter NAK response)

8.1.2 List of commands

List of commands used in LS Bus communication is as shown below.

Classification Command
Command type Treatment
ltems Code | ASCIlcode
Continuous read R H52 Read inverter variable of Word.
Continuous write W H57 Write inverter variable of Word.
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8.2 Detail of instruction

8.2.1 Continuous writing to inverter device (W)

This command is to write PLC data in specified address of inverter.

® | S Bus Client Request format

Format Station Device| Address of Frame .
Header Command . Data | ... Talil
name No. Length inverter check
F
aMe 1 Eng | H20 W H6 0100 HOOE2 ; BCC EOT
(Example)
ASCII
value HO5 H3230 H57 H36 | H30313030 | H30304532 - - HO4
Item Description
BCC When ASCII value of each 1byte except ENQ and EOT is summed, the lowest 1byte of the result
value is BCC.
Device This specifies how many Words you will write. As converted value to ASCII, the range is from HO1
Length (ASCII value: 3031) to HO8 (ASCII value: 3038).
. Enter the address that you want to read. ASCIl value above 4 characters and non-numeric is not
Address of inverter
allowed.
Data When you write data H'Ato inverter address 0100 area, the data format has to be HOOO0A.
® Example)

If you want to write H1234, 31323334 (Converted value to ASCII) should be included in the data area. So, the
highest value has to be sent first and the lowest value has to be sent last.

» Device data of Word type is only supported.
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@ Inverter Response format(ACK response)

value is BCC.

Format name Header St;gon Command Data Frame check Tall
Frame (Example) | ACK H20 W HOOE2 BCC EOT
ASCII value HO6 H3230 H57 H30304532 - - HO4
Item Description
BCC When ASCII value of each 1byte except ENQ and EOT is summed, the lowest 1byte of the result

® Inverter Response format(NAK response)
Error code Frame
Format name Header | Station No. Command Talil
(ASC 2 Byte) check
Frame (Example) | NAK H20 W H12 BCC EOT
ASCIl value H15 H3230 H57 H3132 - HO4
ltem Description
BCC When ASCII value of each 1byte except ENQ and EOT is summed, the lowest 1byte of the result
value is BCC.
Error information is shown as hex 1byte (2bytes of ASCII code).
Error code . . .
For more information, please refer to the error code of the inverter user manual.
® Example

This describes if the user want to write "HOOFF" to address number 1230 of station number 1 of inverter.

©® XGB request format (XGB — Inverter)

Formatname |Header Station Command Device A(.jdress of Data Frame check Tail
No. length inverter
Frame (Example)| ENQ | HO1 w H1 1230 HOOFF BCC EOT
ASClIl value HO5 | H3031 H57 H3031 | H31323330 |H30304646 - HO4
® For ACK response after execution of command (XGB « Inverter)
Format name Header Station No. Command Data Frame check Talil
Frame (Example) ACK HO1 w HOOFF BCC EOT
ASClIl value HO6 H3031 H57 H30304646 - HO4
® For NAK response after execution of command (XGB « Inverter)
Format name Header | Station No. | Command Error code Frame check Tall
Frame (Example) | NAK HO1 W H12 BCC EOT
ASCIl value H15 H3031 H57 Error code (2 Byte) - HO4
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8.2.2 Inverter continuous reading (R)

This is a function of continuous reading of designated amount of PLC data from designated address number.

® PC Request format

Format name Header Station Command Agdress of Number of data Frame Tall
No. inverter check
Frame (Example) ENQ H10 R 0100 H5 BCC EOT
ASCII value HO5 H3130 H52 H30313030 H35 - HO4
Item Description

When ASCII value of each 1byte except ENQ and EOT is summed, the lowest 1byte of the

B .
cC result value is BCC.

This specifies how many Words you will write. As converted value to ASCII, the range is from

Device length
eviceleng HO1 (ASCII value: 3031) to HO8 (ASCII value: 3038).

Enter the address that you want to read. ASCII value above 4 characters and non-numetic is

Address of inverter
not allowed.

* Device data of Word type is only supported.
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® Inverter response format (ACK response)

Format name Header Ststéon Command Data Frame check Tall
Frame (Example) | ACK H20 R HOOE2 . BCC EOT
ASCIl value HO06 H3230 H52 H30304532 - - HO4
[tem Description
BCC When ASCII value of each 1byte except ENQ and EOT is summed, the lowest 1lbyte of the result
value is BCC.

® Inverter response format (NAK response)

tion Error Fram :
Format name Header Stsoc.) Command A Sg 2C;3tee) cr:a clf Tail
Frame (Example) | NAK H20 R H12 BCC EOT
ASCIl value H15 H3230 H52 H3132 - HO4
ltem Description
BCC When ASCII value of each 1byte except ENQ and EOT is summed, the lowest 1byte of the result value
is BCC.
Error code Error information i.s shown as hex 1byte (2bytes of ASCII c.ode).
For more information, please refer to the error code of the inverter user manual.
® Example

This describes if the user want to read 1Word data from address number 1230 of station number 1 of inverter.

® XGB request format (XGB — Inverter)

Station . . .

Format name Header N(I) Command | Address of inverter [ Device length | Frame check Talil
Frame (Example) | ENQ HO1 R 1230 H1 BCC EOT
ASCIl value HO5 H3031 H52 H31323330 H31 - HO4

® For ACK response after execution of command (XGB < Inverter)

Format name Header Stz’gon Command Data Frame check Tail
Frame (Example) ACK HO1 R H1234 BCC EOT
ASCII value HO6 H3031 H52 H31323334 - HO4

® For NAK response after execution of command (XGB « Inverter)

Stati ;

Format name Header N(I)OI’] Command Error code Frame check Tail
Frame (Example) NAK HO1 R H12 BCC EOT
ASCI| value H15 H3031 H52 H3132 - HO4
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9.1 General

Modbus protocol is specified open protocol used between client-server, which executes reading/writing data
according to function code. Communication between devices that use Modbus protocol uses Client-server
function in which only one client processes the data.

9.2 Modbus Protocol

9.2.1 Kind of modbus protocol
There are two communication modes of Modbus, ASCIl and RTU.

Characteristic ASCIl mode RTU mode
Coding method ASCII code 8 bit binary code
Start bit 1 1
No. of data per Data hit 7 8
one character Parity bit Even,Odd,None Even,0dd,None
Stop bit lor2 lor2
Error check LRC(Longitudinal Redundancy Check) CRC (Cyclical Redundancy Check)
Start of frame Colon (3) 3.5 Character no response time

9.2.2 Structure of modbus protocol
Modbus protocol’ s structure is as follows.

ADU (Application Data Unit)

Station no.

Function code

Data

Error check

PDU (Protocol Data Unit)

In case of normal communication, process step is as follows.

Client Server
I\
‘ Function code Data request ‘ HU‘ P, ‘ Reponse process according to function code ‘
1/
s
[ Feceiving response data ‘ \J HH [ Function code Fesponse data ‘
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In case of abnormal communication, process step is as follows.

Client Server
I\
‘ Function code Data request ‘ HD‘ ‘ Detecting errar ‘
1/
1
[ Feceiving response data ‘ <] |[|H [ Error code Exceptional code ‘

When receiving the abnormal frame from client, server transmits error code and exceptional code. Error
code is function code adding 80(Hex) and exceptional code indicate the specific error content. Each
code has following content.

Code Code name Meaning
01 Function code error Function code error
02 Address error Exceeds allowed address range
03 Data setting error Not allowed data value
04 Server error Server(slave) is error
05 Server rquespng Now server is too busy to process and requests re-transmission later
re-transmission
06 Server 33;533 tme Server takes time to process. Master should request again.
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9.3 Structure of Frame

9.3.1 Structure of frame in the ASCIl mode
Frame structure in the ASCIl mode is as follows.

Classification Start Station no. Function code Data Error check

End

Size (byte) 1 2 2 N 2

(1) Characteristic of ASCll mode
(@) In the ASCII mode, start of frame is indicated with colon (), which is ASCII code, and end of frame is
indicated with ‘CRLF’.
(b) Each character allows maximum 1s interval.
(c) How to check the error uses LRC, it takes 2's complement except frame of start and end and converts it
as ASCII conversion.

(2) Address area
(a) It consists of 2 byte.
(b) When using the XGT Cnet I/F module, range of station is 0~31.
(c) Station number 0 is used for client.
(d) When server responds, it contains self address to response frame to know client’s response.

(3) Data area
(a) Transmits the data by using the ASCII data, data structure changes according to function code.
(b) In case of receiving normal frame, it responds as normal response.
(c) In case of receiving abnormal frame, it responds by using error code.

(4) Error check area

How to check error of frame takes 2° s complement except start and end of frame and converts it as ASCII.
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9.3.2 Frame structure in the RTU mode
Frame structure in the RTU mode is as follows.

Classification Start SEie Function code Data Error check End
number
size(byte) Idle time 1 1 N 2 Idle time

(1) Characteristic of RTU mode
(@) It uses hexadecimal.
(b) Start character is station number and frame is classified by CRC error check.
(c) Start and end of frame is classified by adding idle time of 1 bit.
(d) Between frames, there is interval of 3.5 character time. When exceeding 1.5 character time, it is
acknowledged as independent frame.

(2) Address area
(@) It consists of 1 byte.
(b) When using the XGT Cnet I/F module, range of station is 0~31.
(c) Station number 0O is used for client.
(d) When server responds, it contains self address to response frame to know client’s response.

(3) Data area
() Transmits the data by using the Hex. data, data structure changes according to function code.
(b) In case of receiving normal frame, it responds as normal response.
(c) In case of receiving abnormal frame, it responds by using error code.

(4) Error check area
It determines if frame is normal or not by using CRC check of 2 byte.

(5) Modbus address regulation

Address in the data starts from 0 and it is same with value that is minus 1 from modbus memory, Modbus
address 2 is same with address 1 of data.
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9.3.3 Data and expression of address
To express data and address of modbus protocol, the characteristic is as follows.

(1) It used hexadecimal as basic form.
(2) In the ASCII mode, Hex data is converted into ASCII code.
(3) RTU mode uses Hex data.

(4) Each function code has following meaning.

Code(Hex) Purpose Used area address Max. response data

01 Read Cail Status Bit output OXXXX 2000bit

02 Read Input Status Bit input IXXXX 2000bit

03 Read Holding Registers Word output | 4XXXX 125word

04 Read Input Registers Word input | 3XXXX 125word

05 Force Single Coil Bit output OXXXX 1bit

06 Preset Single Register Word output | 4XXXX 1word

OF Force Multiple Coils Bit output OXXXX 1968bit

10 Preset Multiple Registers Word output | 4XXXX 120word
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9.4 Modbus Protocol

9.4.1 Reading data of bit type at the bit output (01)

(1) Reading bit of output area (function code: 01)
In case of reading data of hit type, request and response frame is as follows.
Detall of frame is applied in case of ASCII mode.

a) Request frame

Station | Function code : Frame error :
Frame no. (01) Address Data size check Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(b) Response frame (In case of receiving normal frame)
Frame Stﬁgon Funct(lg?)code No. of byte Data Frame error check | Tail (CRLF)
Size (byte) 1 1 1 N 2 2

(c) In case of response frame (In case of receiving abnormal frame)

Frame Station no. Error code Excceg)(;l:nal Tail (CRLF)
Size
1 1 1 2
(byte)

(2) Details of frame
(a) Station no.: indicates the station no. of slave to read bit of output area.
(b) Function code: ‘01’ indicating Read Coil Status

(c) Address: start address of data to read and it consists of 2 byte. At this time, start address conforms to

modbus address regulation.
(d) Data size: size of data to read and it consists of 2 byte.

(e) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC. It

consists of 2 byte.
(f) Tail: it is applies in case of ASCIl mode, CRLF is added after LRC.
(9) No. of byte: no. of byte of response data
(h) Data: makes address of request frame as start address and transmits data with byte unit

(i) Error code: error code is expressed by adding 80(Hex) to function code and in case of reading bit of

output area, it is expressed as 81(Hex).
(j) Exceptional code: indicates detail of error and consists of 1 byte
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(3) Frame example
Example that requests reading bit of 20~28 to station number 1 server acting as modbus RTU mode

(a) Request frame

Classffication | Station no. FUTEIE Address Data size Error check
code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 01 00 13 00 13 CRC
(b) Response frame (In case receiving normal frame)
Classification | Station no. Flég(gfn No. of byte Data Error check
Frame 01 01 03 12 31 05 CRC
(c) Response frame (In case of receiving abnormal frame)
Classification Station no. Function code Exceptional code Error check
Frame 01 81 02 CRC
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9.4.2 Read Input Status (02)

(1) Reading bit of input area
In case of reading data of bit type of input area, request and response frame is as follows.
Tail of frame is applied in case of ASCIl mode.

(a) Request frame

Classification Stﬁgon Func?(c)»g) s Address Data size Frame error check | Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(b) Response frame (In case of receiving normal frame)

Classification Stﬁgon Func?(c)»g)code No. of byte Data Frame error check | Tail (CRLF)
Size (byte) 1 1 1 N 2 2
(c) Response frame (In case of receiving abnormal frame)

Classification Station no. Error code Excceop;gnal Tail (CRLF)
Size (byte) 1 1 1 2

(2) Details of frame
(a) Station no.: indicates station no. of slave to read bit of input area
(b) Function code: ‘02’ indicating Read Input Status
(c) Address: indicating start address of data to read. It consists of 2 byte. At this time, start address conforms
to modbus address regulation.
(d) Data size: size of data to read, consists of 2 byte
(e) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC for error
check. It consists of 2 byte.
(f) Tail: it is applied in case of ASCIl mode, CRLF is added after LRC.
(9) No. of byte: no. of byte of data responding
(h) Data: address of request frame is start address and transmits data with byte unit.
(i) Error code: Error code is expressed by adding 80(Hex) and in case of reading bit of output area, it is
expressed 82(Hex).
() Exceptional code: details of error, consists of 1 byte.

(3) Frame example
Example that reads bit (20~38) from station number 1 server acting as modbus RTU

(a) Request frame

Classification | Station no. | Function code Al Doloae it
] Upper byte | Lower byte | Upper byte | Lower byte | check
Frame 01 02 00 13 00 13 CRC
(b) Response frame (When receiving normal frame)
Classificatio | Statio | Function No. of byte Data Error check
n n no. code
Frame 01 02 03 12 31 05 CRC
(c) Response frame (When receiving abnormal frame)
S . Functi .
Classification Station no. Lg;fn Exceptional code Error check
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Frame 01 82 02 CRC
9.4.3 Read Holding Registers (03)
(1) Reading word of output area
When reading data of word type of output area, request and response frame is as follows.
Tail of frame is applied in case of ASCII mode.
(a) Request frame
Classification Stsgon Func?(c))g)code Address Data size Frame error check | Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(b) Response frame (When receiving normal frame)
Classification Stﬁgon Func?(c)»g)code No. of byte Data Frame error check | Tail (CRLF)
Size (Byte) 1 1 1 N*2 2 2
(c) Response frame (When receiving abnormal frame)
Classification Station no. Error code Excceg)(;l:nal Tail (CRLF)
Size (byte) 1 1 1 2

(2) Details of frame

(a) Station no.: indicates the station no. of slave to read word data of output area.
(b) Function code: ‘03’ indicating Read Holding Registers
(c) Address: indicating start address of data to read. It consists of 2 byte. At this time, start address conforms
to modbus address regulation.

(d) Data size: size of data to read, consists of 2 byte
(e) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC for error
check. It consists of 2 byte.
(f) Tal: it is applied in case of ASCIl mode, CRLF is added after LRC.
(9) No. of byte: no. of byte of data responding
(h) Data: address of request frame is start address and transmits data with byte unit. At this time, since data is
word type, it is double of no. of byte.

(i) Error code: error code is expressed by adding 80(Hex) and in case of reading word of output area, it is

expressed 83(Hex).

(j) Exceptional code: details of error, consists of 1 byte.

(3) Frame example
Example that reads word (108~110) from station number 1 server acting as modbus RTU
(a) Request frame

_— Station | Function Address Data size
Classification d Error check
no. code | Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 03 00 6B 00 03 CRC
(b) Response frame (receiving normal frame)
Classification SELE || e No. of byte Data Error check
no. code
Frame 01 03 06 13 12 3D 12 40 4F CRC

(c) Response frame (receiving abnormal frame)
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Classification Station no. Function code Exceptional code Error check
Frame 01 83 04 CRC
9.4.4 Read Input Registers (04)
(1) Reading word of input area
In case of reading word of input area, request and response frame is as follows.
Tail of frame is applied in case of ASCIl mode.
(a) Request frame
Classification Stf]tgon Funczglrll)code Address Data size Frame error check Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(b) Response frame (In case of receiving normal frame)
Classification Stﬁ(t;on Func'?(())z\)code No. of byte Data Frame error check Tail (CRLF)
Size (byte) 1 1 1 N*2 2 2

(c) In case of response frame (In case of receiving abnormal frame)

Classification | Station no. Error code Excceti;tg)nal Tail (CRLF)
Size (byte) 1 1 1 2

(2) Details of frame

(a) Station no.: indicates the station no. of slave to read word of input area.
(b) Function code: ‘04’ indicating Read Input Registers
(c) Address: start address of data to read and it consists of 2 byte. At this time, start address conforms to

modbus address regulation.
(d) Data size: size of data to read and it consists of 2 byte.
(e) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC. It

consists of 2 byte.

(f) Tail: it is applies in case of ASCIl mode, CRLF is added after LRC.
(9) No. of byte: no. of byte of response data
(h) Data: makes address of request frame as start address and transmits data with byte unit. At this time,
since data is word type, it is double of no. of byte.

(i) Error code: error code is expressed by adding 80(Hex) to function code and in case of reading word of
input area, it is expressed as 84(Hex).

(j) Exceptional code: indicates detail of error and consists of 1 byte

(3) Frame example

Example that requests reading word of 9 to station number 1 server acting as modbus RTU mode

(a) Request frame

Classificatio | Statio | Function Address Data size
d Error check
n nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 04 00 08 00 01 CRC
(b) Response frame (In case receiving normal frame)
Classificatio | Statio | Function No. of byte Data Error check
n n no. code
Frame 01 04 02 00 O0A CRC
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(c) Response frame (In case of receiving abnormal frame)
Classification Station no. Function code Exceptional code Error check
Frame 01 84 04 CRC

9.4.5 Force Single Coil (05)

(1) Writing single bit of output area
When writing single bit of output area, request and response frame is as follows.
Tail of frame is applied in case of ASCIl mode.

(a) Request frame

— . Function Frame error .
Classification | Station no. code (05) Address Output — Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(b) Response frame (In case of receiving normal frame)
o . Function Frame error .
Classification | Station no. code (05) Address Output check Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(c) In case of response frame (In case of receiving abnormal frame)
Classification Station no. Error code Excceop(;l:nal Tail (CRLF)
Size (byte) 1 1 1 2

(2) Details of frame

(a) Station no.: indicates the station no. of slave to write single bit of output area.

(b) Function code: ‘05’ indicating Force Single Coil

(c) Address: start address of data to write and it consists of 2 byte. At this time, start address conforms to
modbus address regulation.

(d) Output: in case of turning on address set in the Address, FFOO(Hex) is indicated and in case of turning off

addres set in the Address, it is indicated 0000(Hex).
(e) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC. It
consists of 2 byte.

(f) Tail: it is applies in case of ASCIl mode, CRLF is added after LRC.

(9) No. of byte: no. of byte of response data

(h) Error code: error code is expressed by adding 80(Hex) to function code and in case of Force Single Caoill,

it is expressed as 85(Hex).
(i) Exceptional code: indicates detail of error and consists of 1 byte

(3) Frame example
Example that turning on 9% bit to station number 1 server acting as Modbus RTU mode

(a) Request frame

Classificatio | Statio | Function Address Output Error check
n nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 05 00 08 FF 00 CRC
(b) Response frame (In case receiving hormal frame)
Classificatio | Statio | Function Address Output Error check
= nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 05 00 08 FF 00 CRC
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(c) Response frame (In case of receiving abnormal frame)

Classification

Station no.

Function code

Exceptional code

Error check

Frame

01

85

04

CRC

9.4.6 Preset Single Register (06)

(1) Writing single word of output area
In case of writing single word to output area, request and response frame is as follows.
Detail of frame is applied in case of ASCIl mode.

a) Request frame

(2) Details of frame
(a) Station no.: indicates the station no. of slave to write single word of output area.
(b) Function code: ‘06’ indicating Preset Single Register
(c) Address: start address of data to write and it consists of 2 byte. At this time, start address conforms to

modbus address regulation.
(d) Output: data value to write in the address set in the Address.

(e) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC. It

consists of 2 byte.
(f) Tall: it is applies in case of ASCIl mode, CRLF is added after LRC.
(9) No. of byte: no. of byte of response data
(h) Error code: error code is expressed by adding 80(Hex) to function code and in case of writing single word

of output area, it is expressed as 86(Hex).
(i) Exceptional code: indicates detail of error and consists of 1 byte

(3) Frame example

Example writing 0003(Hex) to 9" word of station number 1 server acting as modbus RTU mode

(a) Request frame

o Station Function code Frame error .
Classification no. (06) Address Output check Tail (CRLF)
Size (byte) 1 1 2 2 2 2
b) Response frame (In case of receiving normal frame)
Classification | Station no. P EsE s Address Output Frame error Tail (CRLF)
(06) check
Size (byte) 1 1 2 2 2 2
¢) In case of response frame (In case of receiving abnormal frame)
Classification Station no. Error code Excceop(;l:nal Tail (CRLF)
Size (byte) 1 1 1 2

Classificatio | Statio | Function Address Output
Error check
n nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 06 00 08 00 03 CRC
(b) Response frame (In case receiving normal frame)
Classificatio | Statio | Function Address Output
Error check
n nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 06 00 08 00 03 CRC
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(c) Response frame (In case of receiving abnormal frame)

Classification

Station no.

Function code

Exceptional code

Error check

Frame

01

86

02

CRC

9.4.7 Force Multiple Coils (OF)

(1) Writing continuous bit to output area
In case of writing continuous bit to output area, request and response frame is as follows.
Tail of frame is applied in case of ASCIl mode.

(a) Request frame

. . Frame .
Classification st | [HEt) Address 18 € Data size Output error Tl
no. code (OF) output check (CRLF)
Size (byte) 1 1 2 2 1 N 2 2
(b) Response frame (In case of receiving normal frame)
Classification SEIE | RUR el E9es Address e Frame error check | Tail (CRLF)
no. (OF) output
Size (byte) 1 1 2 2 2
(c) In case of response frame (In case of receiving abnormal frame)
Classification Station no. Error code Excceop;gnal Tail (CRLF)
Size (byte) 1 1 1 2

(2) Details of frame

(a) Station no.: indicates the station no. of slave to write continuous bit of output area.
(b) Function code: ‘06’ indicating Force Multiple Coils
(c) Address: start address of data to read and it consists of 2 byte. At this time, start address conforms to
Modbus address regulation.
(d) No. of output: no. of output to write and it consists of 2 byte
Ex.) When writing 10 continuous data from address number 20, no. of output is 000A(Hex)
(e) Data size: indicates no. of output as byte. Namely, in case data size is 1, no. of data is 9.
Ex.) In case of writing 10 continuous bits, data size is 2.
(f) Output: data value to write in the address set in the Address.
(g) Frame error check: in case of ASCIl mode, it uses LRC and in case of STU mode, it uses CRC. It
consists of 2 byte.
(h) Tail: it is applies in case of ASCIl mode, CRLF is added after LRC.
(i) No. of byte: no. of byte of response data
(j) Error code: error code is expressed by adding 80(Hex) to function code and in case of writing continuous
bit of output area, it is expressed as 8F(Hex).
(k) Exceptional code: indicates detail of error and consists of 1 byte.
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(3) Frame example
Example writing 10 continuous bits starting 20 address of 1 server acting as Modbus RTU mode

Ex.) Data value to write continuously

Bitvalue | 1 1 0 0 1 1 0 1 0 0 0 0 0 0 0 1
Hex C D 0 1
Address | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 - - - - - - 29 | 28
(a) Request frame
Address No. of output Output SiEs
Classifica | Station | Function ' P Data P check
tion no. code Lower | Upper Lower size Upper Lower
=[S byte byte byte byte byte
Frame 01 OF 00 13 00 0A 02 CD 01 CRC
(b) Response frame (In case receiving normal frame)
H Address No. of output
Cla§3|f|ca Station no. Function code Iirrork
tion Upper byte Lower byte | Upperbyte | Lower byte chec
Frame 01 04 00 13 00 0A CRC
(c) Response frame (In case of receiving abnormal frame)
Cle;is;;ﬂca Station no. Function code Exceptional code Error check
Frame 01 8F 01 CRC
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9.4.8 Preset Multiple Registers (10)
(1) Writing word continuously to output area
In case of writing word continuously to output area, request and response frame is as follows.
Tail of frame is applied in case of ASCIl mode.

(a) Request frame

. . Frame .
Classification SEET AE e Address Mo € Datasize | Output error 1
no. code (10) output (CRLF)
check
Size (byte) 1 1 2 2 1 N*2 2 2

(b) Response frame (In case of receiving normal frame)

L Statio Function ;
Classification nno. code (10) Address | No. of output | Frame error check | Tail (CRLF)
Size (byte) 1 1 2 2 2 2

(c) In case of response frame (In case of receiving abnormal frame)

Classification Station no. Error code Excgg);é)nal Tail (CRLF)
Size (byte) 1 1 1 2

(2) Details of frame

(a) Station no.: indicates the station no. of slave to write continuous word of output area.

(b) Function code: ‘10’ indicating Preset Multiple Registers

(c) Address: start address of data to read and it consists of 2 byte. At this time, start address conforms to
modbus address regulation.

(d) No. of output: no. of output to write and it consists of 2 byte

Ex.) When writing 10 continuous data from address number 20, no. of output is 000A(Hex)
(e) Data size: indicates no. of output as byte. Since data type is word, in case of writing data of 1 word, data
size is 2.
(f) Output: data value to write in the address set in the Address.
(9) Frame error check: in case of ASCII mode, it uses LRC and in case of STU mode, it uses CRC. It
consists of 2 byte.

(h) Tall: it is applies in case of ASCIl mode, CRLF is added after LRC.

(i) No. of byte: no. of byte of response data

() Error code: error code is expressed by adding 80(Hex) to function code and in case of writing continuous
word of output area, it is expressed as 90(Hex).

(k) Exceptional code: indicates detail of error and consists of 1 byte.
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(3) Frame example

Example writing continuous 2 words starting 20" address of server 1acting as Modbus RTU mode

Ex.) value to write continuously

Hex C D 0 1 0 0 0 A
Address 20 21
(a) Request frame
Classific | Station | Functio Up[;tz?dreizwer Uglp%rOf Ouﬁ%l\jcer Data Output Error
ation no. n code byte byte byte byte size check
Frame 01 10 00 13 00 02 04 |CD| 01|00 |0OA| CRC
(b) Response frame (In case receiving normal frame)
Classific | o oo | Function Address No. of output Error
aton ' code Upper byte Lower byte Upper byte Lower byte check
Frame 01 10 00 13 00 02 CRC
(c) Response frame (In case of receiving abnormal frame)
Cle;isosrl]flca Station no. Function code Exceptional code Error check
Frame 01 90 01 CRC
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Chapter 10 Diagnosis

With XG5000 used, the status of the system and the network can be checked and diagnosed.
Diagnosis function is composed as described below

» CPU module information

» Communication module information

» Frame monitor

P Status by service

10.1 Diagnosis Function of XG5000

How to diagnosis system and network status by XG5000 system diagnosis are described below.
Connect XG5000 to loader port of main unit and if you select “Online -> Communication module setting ->

System Diagnosis”, the following window is created.

r - - T — - —_— g‘
#, CPUH - XG5000 E—— = a1 =B

! Project Edit Find/Replace View Online Monitor Debug Tools Window Help

DEAEHS D as EO @ 9t BRaX =E§<fu“x“iﬁmi?a°?o°ﬁ»i?
BB 0O GT| e FBD SLA0FEILLEBE 0l SRR
PR A A AP ANE — —‘0'—-{}—-{,—’}—{S}{R}{P}-{N}{F}D—‘!F‘|/F‘|PF‘|NF %.@..E|..@|@@@@-|@@|@ <) |[ .|

Esc F3 F4 sF1 sF2 F5 FS SF& sF% F9 F11 sF3 sF4 =F5 sF6 F10 sF7 c3 of

s .@ CPUH * - ~
4 HF Metwork Configuration B
a fP Unspecified Metwork
4 £, XBCH [B0S0 LhZt Cnet] = = |
4 E P2P 01(Intemnal)
: P2P Channel E
[ P2P Block
48 User frame definition
s {j Send [Transmission] L
----- {j. receive [Reception] ! 1
----- & System Variable ® |
a -ffi) XBCH(XGB-XBCH)-Run o}
-3 Variable/Comment o
a @ Parameter i Detailed Module Information...
Projed: g d o Frame Monitor...
. @ Loop Back Test...
(| . | 4
Most Recently Used > || Edit SIS 7 SETeR
I Systemn Log... S
Function Mame
Systemn synchronization...
- I PLC | Frogam | DeviceMariable & = | b4
4| [} b
Maonitor 1 Che... d d

[Figure 11.1.1] System diagnosis window

* Select [Online] - [Communication module setting] - [System Dianosis] and click the icon ().
* Click the right button on the the relevant module and click Frame Monitor or Status By Service to check.
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10.1.1 Checking status of main unit

Check list Detail result
I Displays information of PLC CPU
List Context
CPU type #GBHBCH
CPU wersion Wer. 2.40
CPU mode Fiun
CPU DIF switch Remote/Stop
CFU stale Noimal
M (0] d u |e Connection state Local
. . Changes the mode by
Last CPU mode changs
information Eallbaler
Forced input OFF
Farced output OFF
Skip 1/0 OFF
Faull mask OFF
I

1. Select [Online] — [Communication module setting] - [System Diagnosis] or click the icon ().
2. You can check the status of main unit by clicking CPU module information after clicking main unit.

10.1.2 Communication module information

Check list

Detail result

Communication
module
information

Communication Module Information

List

Context

Module kind

Internal Cret

Base Mumber

a

Slot Number

0

Chanrel 1 Number

1o

Channel 1 Connect

R5232

Chanrel 2 Number

0

Channel 2 Connect

R5485

Hardware Enor

Mormal

Hardvware Yersion

Wer. 1.00

0/5 Yersion

Wer, 2.40

P

Disable

Dedicated Service

Maore/XGT

Parameter information

aK

Close

1. Select [Online] — [Communication module setting] - [System Diagnosis] or click the icon ().

2. You can check communication module status by clicking communication module information and
click the right button after clicking Cnet I/F module and built-in communication.
3. Meaning of each item of communication module information is as follows.

Item

Content

Ref.

Module kind

Information of module kind under diagnosis

Base number

Base information of communication module under diagnosis. It is fixed
as 0 at XGB PLC.

Slot number

Slot no. of communication module under diagnosis
In case of built-in communication, it is fixed as O.

Station number

Station no. of relevant channel used at dedicated service, P2P

Connection method

Information of communication type (RS-232C, RS-422) of relevant
channel

Hardware error

Indicates whether hardware of communication module is normal or not.

Hardware version

Version of communication module hardware

OS version Indicates version of communication module OS
P2P Indicates whether P2P communication is activated or not
System parameter Whether standard communication parameter is downloaded or not
information Standard communication parameter error information expression
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10.1.3 Frame monitor

The user can check whether frame is normal or not by monitoring TRX frame through Cnet I/F module

by XG5000’s frame monitor.

[ Pause

. [0

Check list Detail result
XBCH-Frame Monitor x
Standard information EereooE @ View by HEX () View by ASCII
Base No.: 0 Form Processing results Size  Time Frame data
Slot No.: 0 Transmission Customize 1 2015/2/6 15:29:17:470 0
Transmission Customize 1 2015/2/6 15:29:18:470 00
Transmission Customize 1 2015/2/6 15:29:19:470 (1]
Monitor selections Transmission Customize 1 2015/2/6 15:29:20:470 i
Select  [channel © Transmission Customize 1 2015/2/6 15:29:21:470 00
Channel: Transmission Customize 1 2015/2/5 15:29:22:470 0
Transmission Customize 1 2015/2/5 15:29:23:470 00
Transmission Customize 1 2015/2/6 15:29:24:470 00
Transmission Customize 1 2015/2/6 15:29:25:470 00
Frame Transmission Customize 1 2015/2/6 15:29:26:470 00
monitor Transmission _Customize 1 2015/2/6 15:29:27:470 00

Detziled frame data:

00

current communication data.

external communication device easily.
4. Detailed content of information indicated frame monitor window is as follows.

1. Select [Online] — [Communication module setting] - [System Diagnosis] or click the icon ().
2. If you click right button after clinking Cnet I/F module and click frame monitor, you can monitor

3. If you use frame monitor function, you can check frame of TRX data between Cnet I/F module and

Iltem

Content

Ref.

Standard Base No.

Information of base number under diagnosis

information Slot No.

Information of slot number under diagnosis

Monitor Select
selections Channel

Select channel to monitor

Form

Indicates whether it is TX or RX frame.

Result

Frame monitor
window

Indicates the protocol type

1) XGT server

2) XGT client

3) Modbus server

4) Modbus client

5) User definition frame

6) Unknown: frame that Cnet can’t deal with

Size

Size of frame

Time

Time when sending/receiving the frame
In case main unit is standard type (XBM-D***S), it
indicates elapsed time from start.

Frame data

Indicates the frame data

View by HEX

Indicates the frame data as HEX

View by ASCII

Indicates the frame data as ASCII

Start

Starts the frame monitor

Stop

Stops the frame monitor

Close

Closes the frame monitor window
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10.1.4 Status by service

Check list Detail result
satus by senc | —— 5SS
Dedicated Service | P2P Service
Standard infarmation Detailed information:
Base Mo.: 0 Part number  Service count  Error count Status
Zlat Mo, ] Channel 1 i i 0
' Channel 2 i i i
Link type: Cnet
Dedicated Dedicated service information
Service Driver type
Cht: MOME
Che RET server
Multiple Reading | [ Refresh ]

1. Select [Online] — [Communication module setting] - [System Diagnosis] or click the icon ().
2. Click the right button on the the Cnet I/F module and click Status By Service.

3. Click Dedicated Service tap.
4. Check the status by service by clicking Multiple Reading and Refresh

5. Detailed content of information indicated in dedicated service window is as follows.

Classification Iltem Content
. Multiple reading Checks the dedicated service status every second.
Multiple Checks the dedicated service status information at
reading/Refresh Refresh . ! Vi ust '
started time
Base Information of base number under diagnosis
Standard Number
information | Slot Number | Information of slot number under diagnosis
Link type Type of communication module under diagnosis
Dedicated service Drive tvoe by service
Dedicated information ype by
Service Port number | Channel number
. . Indicates how many dedicated service
Detailed Service count L
. . communication is done
information Indicates how many error occurs during dedicated
window Error count . any 9
service communication
Status Indicates status of dedicated service communication
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Check list Detail result
status by serve  —— et
Dedicated Service | F2P Servce
Standard information Detailed infarmation:
Base No.: u Black numbar  Part number Status  Service count Errar count
Slot No,: 0 0 Channel 1 ] 182 0
Link type: Cnet
P2P service information
P2P SerVice P2P parameter existenlce:
Exist
Driver type:
Chi: Customnize
Chz:
[Mubtiple Reading | [ Refresh ]

1. Select [Online] — [Communication module setting] — [System diagnosis] or click the icon ().
2. Click the right button on the the Cnet I/F module and click Status By Service.

3. Click P2P service of Status by Service
4. Click mutiple reading and check Status by Service.

reading/Refresh

Classification Item Contents
Base number | Information of base number under diagnosis
Standard - - -
information Slot number | Information of slot number under diagnosis
Link type Type of communication module under diagnosis
P2P
. parameter Indicates whether P2P parameter exists or not
P2P service :
information existence - -
P2P service Driver type Indicates the P2P drlvgr_b_y port
XGT/Modbus/User definition frame
Block number Available range:0~63 S
Only block under operation is indicated.
Detailed Port number | Indicates the channel number
information Status Indicates the status by service
Service count | Indicates how many P2P service is done.
Error count | Indicates how many error occurs during service
Multiple Multiple reading Checks the P2P service status every second.

Refresh

Check the P2P service status when refresh is done.
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» Service status code
It is used to check whether Cnet I/F module is normal or not.

Dedicated service P2P service
Status Meaning Status Meaning
0 Normal 0 Normal
: Error of RX frame head 4 Error of max. station number
(There is no ACK/NAK.) (Available range: 0~255)
5 Error of RX frame tail 5 Time out
(There is no tail.)
1. Modbus address error
3 BCC error of RX frame FFFE 2. Commands except Read/Write are
used.
Station number of RX frame is different
9 with self station number (Self station
number = 0)
0A In case of not get response from CPU
08 RX frame size exceeds the modbus max. -
frame size
0C RX frame is not Modbus ASCII/RTU.
0D HEX conversion error in Modbus
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i

10.2 Trouble Shooting by Error

10.2.1 Trouble shooing when P2P parameter setting error occurs in case of
XG5000 connection

Phenomenon Reason Trouble shooting
P2P setting error warning in case of
XG5000 connection
e B S— R 1. In Enable Link menu of
In case of enabling XG5000, check P2P setting
|7 link, the user number and delete P2P number
enabled the link not selected properly.
where P2P is not set | 2. After disconnecting XG5000,

bettsramedy connect XG5000 again and
' check

S ]

10.2.2 Trouble shooting when communication is not done after P2P client setting

Phenomenon Reason Trouble shooting
Connect XG5000 and check CPU
In case CPU is stop mode.
mode If CPU mode is stop, change mode
into RUN.
Tougrll co(rjnrpru?FiecatLiCérlljseftgng is ygr:}ﬁﬂ';ggt?;:e of Connect XG5000 and click [Project]
|C/|o:n;p ete, ’fl'xk X of Cnet standard parameter —[Open from PLC]. Check standard
oesn't flicker P settings of module acting as client
between client and
and server.
server
Enable Link setting After executing P2P parameter,
error enable right P2P link

10.2.3 Trouble shooting when response frame is missed in case of acting as client

and using RS-485

Phenomenon Reason Trouble shooting

1. Consider communication time and change
P2P conditional flag.

2. Communication time: transmission time +
receive time

- transmission time=

In case P2P

After setting diverse P2P | .o ditional flag is

parameter in P2P block, | taster than c_onditional fIag+_CP_U Scan Time+reaction
if frame monitor is communication time time of qommumcaﬂon module+data
executed, response transmission time

frame is missed. - receive time: CPU Scan Time + reaction
time of communication module+data
transmission time

In case that
response time of
partner is slow.

1. Increase Delay time in standard settings of
XG5000.
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10.2.4 Two response frame are dealt with as unknown when executing frame

monitor

Phenomenon

Reason

executing frame monitor

Transmission  #GT master 17 20071244
Reception Unkriown 17 20071244 .
Reception Unknown 17 20071244 .
Transmission  »%GT master 17 200711244 ..

Two response frame are dealt with as unknown when

ENOOTr550104% MW 0OEDT 40
EMOOTr550104% MW 0OEDT 40
ACKOTr5501020000ETX0E

ENGOTr550104% MW OEDT 40

Communication
type in XG5000
is set as RS-422
but output wiring
method is RS-
485

Change

it to PLC.

10.2.5 Unable to analyze TRX frame

Phenomenon

Reason

Trouble shooting

Unable to analyze TRX frame

More than one server
sends frame

1. Execute 1:1 communication with
server and check if it works
properly.

2. Take interlock for servers not to
sends frame simultaneously.

In case parity bit setting
is not coincident

Set the parity bit to be same each
other

In case stop bit setting
is not coincident

Set the stop bit to be same each
other

In case communication
speed setting is not
coincident

Set the communication speed to be
same each other

In case of multi drop,
terminal resistance is
not installed

Install terminal resistance

10.2.6 Unable to know which one is reason of error, client or server

Phenomenon

Reason

Trouble shooting

Unable to know which one is
reason of error, client or server

1. Check Cnet I/F module

- Check module’s equipment status
- Check wiring

2.Check main unit status

10-8
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10.2.7 Communication is not normal or communication is not executed repeatedly

Phenomenon

Reason

Trouble shooting

or communication is not
executed repeatedly

In case of multi drop,
More than one server
sends frame

1. Execute 1:1 communication with
server and check if it works
properly.

2. Take interlock for servers to
sends frame simultaneously.

Connection error of
wiring communication
line

Change cable or check connection
of cable

Communication is not normal

In case of RS-485 (Half

duplex), non- Increase delay time of client and
coincidence of timing of | server
TRX signal

1. When transmission is
not complete, it
requests next process
of transmission

2. When receive is not
complete, it requests
next process of receive

Use handshake in program
thoroughly
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Chapter 11 Example Program

11.1 Setting of Cnet I/F module in the XG5000

Operation of XGT Cnet I/F is divided into P2P service and Server.

» P2P service: acts as client (master) and request reading/writing.
- XGT client
- Modbus RTU/ASCII client
- User frame definition
* Server: acts as server (slave) and acts according to request
- XGT server
- Modbus RTU server
- Modbus ASCII server

11.1.1 In case of acting as server

Sequence | Procedure Setting method

Online Settings - XBCH D |

Connection settings

Te:
RS5-232C
peptr: I AR

Ethernet

M |
x

lodem
X General |Extended Base USB_|
Connection B e

Timeout interval:
S ettl n g Retrial times: 1 s times

1 Read { Write data size in PLC run mode

Normal @

1. Select [Online]-[Connection Settings] or click icon(@)
2. Click [Connect] after setting.

Read I/0 Select [Online] — [Diagnosis] — [I/O Information] and click [I/O Sync]

information | Reads the information about currently equipped module.
X

Standard Settings - Cnet

Commurication settings

ermor:

Stan d ard Station Number: 10 o

Settings TineSetiogs
e

(D-50)(* 100ms)

Delay fime setting: |
{0-255)(*10ms)

o

{0-255)(*10ms) I

Active mode

1. Double-click Cnet I/F module and execute standard setting window. Set Type, Speed,
Data bit, Stop bit, station no. of connection menu.
2. Modem initialization is available in case of dial modem, not null modem.
3. Delay time setting: when sending frame, it sends frame after specific delay time.
(a) Operation setting: Available when type is RS-422/485.
* When using as Modbus ASCII server, data bit should be 7
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Sequence | Procedure Setting method
Selecting | 1. Select active mode of server for user to use.
4 the active | 2. XGB Cnet I/F module supports XGT server, Modbus ASCII server, Modbus
mode RTU server.
ey,
Sets Program Upload Prohibit I

["5ets link enable with parameters:

..... {VIEP xecH i OK I

[P pLC Configuration

witng
parameter [ [Stop]Parameter
. [VIE [Stop]Program
[/ Network Parameter __
5 3 Standard settings St
Cnet [basel, slotd]
-] High-speed Link
E High-speed Link 01

P2P(EIF)
T8 P2P 01(Internal)

Setting...

1. Select [Online] — [Write] or click icon (%)
2. Click [OK].
3. If you click [OK] button, parameter is sent to PLC.
If you don’t reset relevant module, XGB Cnet I/F module acts as changed parameter.

=iz — < BT

Checkin R
the J ? Detailed Module Information...
operation !3‘ Frame Monitor...
5

Loop Back Test...
Status By Service...
System Log...

CAMICaMI = LA20

System synchronization...

1. Select [Online] — [Communication module setting] — [System Diagnosis] or

click icon (E3).
2. Click the right button on the relevant module and click Frame Monitor or Status By
Service to check
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11.1.2 In case of acting as P2P service (client)

Sequence | Procedure Setting method
1 Standard | 1. Step 1~3 is same as described above.
settings | *In case of ASCII client, data bit should be 7.
f Standard Settings - Cnet l |
Communication settings
Channel 1 Channel 2
Type: RS232C RS485
Speed: =500 v| [s00 -
Data bit: s -] [s -
Stop bits & -] [t -
Parity bit: [none v [none -
Parity receiving Not Allowed Mot Allowed
MudE‘m type: Null Modem Mull Modem
Modem
Initialization:
Actlve Station Mumber: 10 a
2 m Ode Time Settings
Response
waiting time: 1 1
(0-50)(*100ms)
Delay time setting: 0 0 (|
(0-255)(*10ms)
Delay time
between
character: 1 1
(0-255)(*10ms)
Active mode
Channel 2: Modbus Settings f
1. Select Use P2P settings as active mode.
Praoject
4% CPUH +
4 & MNetwork Configuration
PR Unspecified Network
L XBCH [BRSO LUEE Cnatl
g9 System Variable Open
P2pP 4 XBCHXGB-XBC 1y ’ Network
. 24 Variable/Cor -
Settlngs @ Parameter Copy CrleC Communication Module
i . P2P Communication
Paste Ctrl+V
3 E 1/0 Pararn % Delete Delete High-speed Link Communication
-E Internal | User Frame
Scan Progral ™1 Properties... Add a Group
NewProg Communication module setting L4 Add Slave
1. Right click the Cnet I/F module in the project tree and select [Add Item]-[P2P
Communication].
2. P2P 01 is fixed as built-in Cnet and base and slot is fixed as 0 and you can’t
change that.
Project I PP Chasewel Setting.
| T | FF D | TP | Chtiers | Paves Poot] P © akbwes |
= = —
“’g :;WS,?L@ click
5] P2 Biock
P2P ) user frame defiition
channel =m0
4 setting
M stands... | Bl Highs.. Elr2e = =)
1. Double-click P2P driver and select protocol according to each channel.
2. P2P driver supports user definition frame, XGT client, Modbus RTU/ASCII client.
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Sequence | Procedure Setting method
# CPUH - XG5000 R —— e [
i Project Edit Find/Replace View Online Monitor Debug Tools Window Help
DFAHE| 0|23 BO (P oz iBAX SKLY AAWK L.
%000 |60 & @ 0EAYPBALLLBE 00N 0o wARILTEE s f |
: B;c-if--v}-;r’t-;m-— L :) :l— -()--(Q-;S;;Rri?riNg{fl}?ﬂc; A ICPI‘ Ig!‘ 5 @E‘llﬁ ‘@@@@l@ @ ‘@ @ “‘
PZP bIOCk F:]jedF F4 sF1 sF2 F5 F F8 sF9 F9 F anF; F5 sF6 F10 sF7 ;QECH?PZP01 —
Settlng ‘ lﬁj’%ﬁ;wk Configuration Diver Seting Fa funciion | Sl | Conmandiypel  Datape | S
a ) Unspecified Network
5 -2}, XBCH [B0SO Ly Cnet]
a B2P 01fInternal)
P2P Channel
P2p Block
58 User frame definition
1. P2P items are activated differently according to type of client set in the channel.
2. Write shell according to protocol
* In case of user definition frame, P2P block can be set when user definition frame is
written.
Write 2 eY BReee _@lﬂ
Sets Program Upload Prohibit I
[ 5ets link enable with parameters:
..... VD xecH oK
. - [J]fD PLC Configuration
Writing ¢ [ comment
param eter [T [Stop]Parameter —
- 2l [Stop]Program SR
----- Metwork Parameter _
6 - Standard settings
[ Cnet [based, slotd]
----- E High-speed Link
e H High-speed Link 01
----- P2P(EIF)
o P2P 01{Internal)
1. Select [Online] — [Write] or click icon (%).
2. Click [OK].
3. If you press [OK], parameter is sent to PLC.
If you don’t reset relevant module, XGB Cnet I/F module acts as changed parameter.
B
Enable LInk{HS Link PZP) e e 5
= T
= %BcH
=T High-speed Link
the link E@ High-speed Link 02
7 = P2rER)

L..[7== p2P 01 [BOS0 Internal Cnet]

1. Select [Online] — [Communication module setting] — [Enable Link] or

click icon (

[#).

2. Click the P2P to enable and click Write.
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Sequence | Procedure Setting method

=B —<ErcH

* RUH

Checking sTOP
the
operation

Detailed Module Information...

ERR Frame Monitor...

CRACof= =LA

Loop Back Test...

RS-232C Status By Service...

System Log...

CARI0IMD = A2

System synchronization...

1. Select [Online] — [Communication module setting] — [System Diagnosis] or
click icon ().

2. Click the right button on the relevant module and click Frame Monitor or Status

By Service to check.
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11.2 Dedicated Communication Example

Dedicated communication?
* As defined protocol by LSIS, it is classified XGT client and XGT server

* XGT client: requests reading/writing of data to server
* XGT server: responds according to request of client

We assume that system configuration of dedicated service example is as [Figure 10.2.1] and
communication setting is as following table.

R5-232C, 38400/8/1/None/Dedicated Communication

Client Server

[Figure 11.2.1] Example of dedicated service system configuration

* Client setting

Type Setting content
Main unit XBM-DN16S
Communication XBL-C21A (1 slot)
module
Communication type RS-232C
Communication 38,400
speed
Data bit 8
Stop bit 1
Parity bit None
Modem type Null modem
Operation cycle 200ms
Operation Write Saves 1 word of M100 at client to M100 at server
status Read Saves 1 word of D100 at server to M110 at client

[Table 11.2.1] client setting
* Server setting

Type Setting content
Main unit XBC-DN32H
Communication Main unit built-in (RS-232C)
module
Communication type RS-232C
Communication 38,400
speed
Data bit 8
Stop bit 1
Parity bit None
Modem type Null modem
Station no. 1

[Table 11.2.2] Server setting
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11.2.1 Settings of XGT server
Setting method to operate built-in RS-232C communication channel of XBC-DN32H as server is as follows.

Sequence | Procedure Setting method
Cnline Settings - XBCH @
Connection settings
RS-232C
Depth: (V5] i
Made
) General Extended Base USB
Conn'ectlon Timeout interval: 5 5 sec
1 Settlngs Retrial times: 1 = times
Read [ Write data size in PLC run mode
() Mormal (@) Maximum
* Send maximum data size in stop mode,
[ Connect ] [ oK ] [ Cancel ]
1. Select [Online]-[Connection Settings] or click icon(@)
2. Click [Connect] after setting.
2 Reading 10 | Select [Online] — [Diagnosis] — [I/O Information] and click [I/O Sync]
information | Reads the information about currently equipped module.
Standard Settings - Cnet - 2
Communication settings
Channel 1 Channel 2
Type: RS232C RS485
| Speed: (9500 ] [se00 - |
Data bit: E -] s -
Stop bit: [2 -] [z -
Parity bit [nove -] [vowe  ~]
Parity receiving Not Allowed Not Allowed
error:
Modem type: Null Modem Null Modem
Modem
Initialization:
Standard Station Mumber: 10 a
settings _
Time Settings
3 Response
waiting time: 1 1
{0-50)(*100ms)
Delay time setting: r a
({0-255)(*10ms)
Delay time
between
I character: 1 1
{0-255)(*10ms)
Active mode
Channel 1: Modbus Settings
Channel 2: Modbus Settings
L
1. Set standard settings at built-in communication channel to be same with [Table 11.2.2]’s
standard settings.
2. Since active mode acts as dedicated communication server, set as XGT server.
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11.2.2 Settings of XGT client
To operate XBL-C21A of client as XGT client, set Cent I/F module as follows.

Sequence | Procedure Setting method
Online Settings - XBCH @
Connection settings
R5-232C
Depth:  [IEG] i
= Ethernet
Maodem
) General  Extended Base USE
Conn'ectlon Timeout interval: 5 5 sec
1 Settlngs Retrial times: 1 = times
Read [ Write data size in PLC run mode
() Mormal @) Maximum
* Send maximum data size in stop mode.
[ Connect ] [ oK J [ Cancel ]
1. Select [Online]-[Connection Settings] or click icon(@)
2. Click [Connect] after setting.
2 Reading 10 | Select [Online] — [Diagnosis] — [I/O Information] and click [I/O Sync]
information | Reads the information about currently equipped module.
Standard Settings - Cnet MW
[ ﬁ
Communication settings
Channel 1 Channel 2
Type: R5232C R5485
speed: (38400 +| [ss00 -
Data bit; s -] [s -
Stop bit: [1 '] [1 v]
Parity bit: [none +] [none -
Parity receiving Mot Allowed Mot Allowed
error:
Modem type: Null Modem Null Modem
Modem
Initialization:
Stan d ard Station Number: 10 1]
settings _
Time Settings
Response
waiting time: 1 1
3 (0-50)(*100ms)
Delay time setting: o o
(0-255)(*10ms)
Delay time
between
character: 1 1
(0-255)(*10ms)
Active mode
Channel 1: Modbus Settings
Channel 2: Modbus Settings
1. Select XBL-C21A and set standard setting at channel 2 to be same with setting
described in [Table 11.2.1].
2. In case of acting as client, station setting doesn’t have the meaning so set temporary
station (0~255).
3. When acting as client, active mode should be [Use P2P settings].
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After standard settings, P2P channel and P2P block should be set. Setting methods are as follows.

Sequence | Procedure Setting method
1 P2P setting | Click [l P2P| bottom of project tree
Communication medule settings @
CommunlC Type: Cnet -
ation Feeme 00 -
mOdU'e Slot: 017'
2 settings o index: |02 =
=N
1. Right click PLC and select [Add Item] — [P2P Communication]
2. Select slot number acting as client and press OK.
Channel Setting i &J
P2pP Charin Operating Mode P2F Driver TCRAUDP Client/Server Partner Port| Partner [P address
3 channel 1 Use P2P =
i 2 ®GT zerver ser f defiriti
setting RGT clert
Modbuz ASCI client
Modbus RTU client
1. Double-click el of P2P 02 and set P2P driver of channel 2 as HET client
4 1. Double-click rereiock Of P2P 02.
Index| Ch | Driver Setting| P2P function Ennﬁ:i;nal Cormmand type [ Data type vr:I?a&Ls Data size DI?OS:NB Sgﬁ;:n:;i;ger Frame [ Setting| Variable setting contents
station
) 0| 1 XATolent | WRITE | FODOS2 Sige | 2BYTE . 1 I 1 e o V———
Settlng Of 1 Variable Setting @‘ Selling
ertlng z Setling
H 3 Read area: Local Address (XBCH) Setting
operatlo n I Sawve area: Remote Address Selling
5 | Read aiea | Save area Addiess Sefling
5 1 [woo0 ) mim NODOOT Setting
7 Setting
5 - -
1. Channel: Select ch.2 set as XGT client set in P2P channel.
2. Since it executes write operation, select WRITE.
3. Conditional flag: to send frame every 200ms, use flag F92.
4. Command type, Data type: to write 1 word, select single and 2 byte.
5. No. of variable: since no. of word is 1, select 1.
6. Destination station number: input 1 as station number of server.
7. Setting: after setting Read area and Save area, click OK.
1) Read area: device address of data saved in the client
2) Save area: device address of server to save data
* |If all settings are completed, color of index of channel becomes black.
Index| Ch | Driver Setting| P2P function Eunﬁilgunal Command type| Data type v’:ﬁal;;s D ata size D:US;]IHG sgﬁé:ln::ﬁgsr Frame | Setting| “ariable setting contents
station
0| 1 | ®GTdent | WRITE | FOOO32 Sigle  2BYTE | 1 I 1 Selting | HoE 00 SAVETM100
Setting of 1| 1 | WGTelent | READ | FOODS2 Single | 2BYTE | 1 2 1 Sl HEAee 100, SAVET MO 10
readlng 2 WVariable Setting &J Selling
H 3 Setting
operatlon 4 Read area: Remote Address Setting
3 Sawve area: Local Address (XBCH) Sefling
6 5 ‘ Read arza | Save area Address Setting
7 1] 0100 ] MOT10 NO00E2 Setting
8 Setting

1. Channel, conditional flag, command type, data type, No. of variable, destination station no.:
Same as described in setting is writing.
2. P2P function: select READ.
3. Setting: after setting Read area and Save area, click [OK].
1) Read area: device address of data saved in server
2) Save area: device address of client to save
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Sequence | Procedure Setting method

e e 44 & | TYT IO

VIEP PLC Configuration

[ReA =
[P ¥BCcH oK
[ concl |

Wiiting
arameter @ [Stop]Parameter -
P [Stop]Program =eting...

[T} Network Parameter Clear PLC
7 Standard settings -

(- Cnet [basel, slotd]
----- [ High-speed Link

1. Select [Online] — [Write] or click icon (%).

2. Click [OK].
3. If writing parameter is complete After clicking [OK], changed parameter is applied
automatically.
.
Enable Link(HS Link P2P) ==
=
=P ¥BcH
= High-speed Link
Enabling i L.JT== High-speed Link 01
the link -["l== High-speed Link 02
8 =-CIE P2rER)
: P2P 01 [BOSO Internal Cnet]
e pap 02
L= p2p 03

1. Select [Online] — [Communication module setting] — [Enable Link] or

click icon (LHr).
2. Click the P2P to enable and click Write.
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11.2.3 Checking the operation
The user can analyze frame by using the frame monitor of XG5000 to check it communication is
normal or not. Method of frame monitor of Cnet I/F module is same regardless of protocol.

Sequence | Procedure Setting method

== —<ErcH

# RUH

STOP
Detailed Module Information...

Frame Manitor...

System
Diagnosis ERR

Loop Back Test...

RS-232C Status By Service...

System Log...

System synchronization...

1. Select [Online] — [Communication module setting] — [System Diagnosis] or
click icon ().
2. Click the right button on the relevant module and click Frame Monitor or Status By Service to

check.
Frame Monitor, |'X|
Standard information Fiame monitor 3 View by HEX (2 View by ASCIl
=2 lte |I| Form | Result Size | Time Frame data
Tran.. MGT master 21 2007A1/2 11:5E00030  ENOOTwSS0104%DWD
Slot Mo IIl Fec. GT master 9 2007/11/26115000030  ACKOTwSSETRET
Tion.. ¥GT master 2 200741725 115000230 ENGOTwS50104%DW0
Fec.. ®GT master 9 2007A1/26115000230  ACKOTwSSETRET
Monitor selections Tion.. ¥GT master 21 2007A1/25 115000430 ENDOTw550104%DW0
Rec.. MGT master 9 2007/11/2611:5000430  ACKOTwSSETXET
Select Channet Tian... ¥GT master 21 2007/11/25 116000630 ENGQOTwSS0104%DWD
Flec.. MGT master 9 2007A1/2 115E00EI  ACKOTwSSETXET
Tian... ®GT master 21 2007/11/25115000830  ENGO1wSS0104%DW 0
Flec.. YGT master 9 20071725 115000830 ACKOTwSSETXET
Frame Tran.. MGT master 21 2007/11/2B115L0T030  ENGOTwSS0108%DWD
Fiec.. MGT master 9 2007/11/26 116001030 ACKOTwSSETXET
. Tran., XGT master 21 2007A1/2E115E0T230 ENDOTwSS0104%DWD
monltor Rec.. AT master q 2007411728 11:50:01:230  ACKOD1wS SETXET

Tran. RGT master 21 200711726 11:50:01:430 ENOO1wS5010420%0
ec... RKGT master E 2007411426 11:50:01:430 ACKOTwSSETKET

~
e

Detailed frame data:

ACKOTwSSETXET

Pause

stop

1. Select channel 2 and click Start.

2. Since dedicated service is ASCII communication, select View by ASCII.

* In case of Modbus RTU, select View by HEX and in case of Modbus ASCII, select View by
ASCIL.
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11.3 Modbus Communication Example

We assume that system configuration of Modbus communication (Modbus RTU mode) example is as
[Figure 10.3.1] and communication setting is as following table.

RS-485, 38400, 8, 1, None, Modbus RTU

Client Server
[Figure 11.3.1] XGT Modbus communication system configuration example

* Mount XBL-C41A on no. 1 slot of client PLC
» Client setting

Main unit XBM-DN32S
Communication XBL-C41A(no.1 Slot)
module
Communication type RS-485
Communication speed 38,400
Data bit 8
Stop bit 1
Parity bit None
Operation cycle 200ms

» Write 1 word of M100 of client to M1 of server
» Write 4 words from DO of client to M2~M5 of server

Wwrite » Write 15t bit of M2 to 2" bit of M20 of server
Operation » Write 0~15" bit of M2 to 0~15" bit of M21 of server
status » Read 1 word of M2 of server and save it at M160 of client
Read » Read 4 words from PO of server and save it at M150~M153

P Read 15t bit of P2 of server and save it at 15t bit of M170.
» Read 0t ~ 15t bit of M10 of server and save it at Oth ~ 15t of M180 of client.

[Table 11.3.1] client setting
* Server setting

Main unit XBC-DN32H
Communication type Built-in RS-485
Communication speed 38,400
Data bit 8
Stop bit 1
Parity bit None
Station no. 1
Bit read area PO
Address
Bit write area MO
Start Address
address Word write PO
area Address
Word write MO
area Address

[Table 11.3.2] server setting
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11.3.1 Modbus RTU server setting
Standard settings are as follows to act built-in RS-485 communication channel of XBC-DN32H as
Modbus RTU server.

Sequence | Procedure Setting method
Online Settings - XBCH l PR
Connection settings
RS5-232C
Deptr: [ I—
Modem
. General Extended Base USB
COnneCt'on Timeout interval: 5 5 sec
1 Settlng Retrial times: T — times
Read [ Write data size in PLC run mode
) Normal @) Maximum
* Send maximum data size in stop mode,
[ Connect ] [ QK ] [ Cancel ]
1. Select [Online]-[Connection Settings] or click icon(%)
2. Click [Connect] after setting.
2 Reading 10 | Select [Online] — [Diagnosis] — [I/O Information] and click [I/O Sync]
information | Reads the information about currently equipped module.
Standard Settings - Cnet X
! Communication settings |
Channel 1 Channel 2
Type: R5232C R5485
Speed: -
Data it
stwpbit
Par\ty. receiving Not Allowed Not Allowed
Mnde.m type: Null Modem ull Modem
Modem
Initialization:
Stan d ard Station Mumber: 10 1
3 settings Tine Settings
Response
waiting time: 1 1
(0-50)(=100ms)
Delay time setting: 0
(0-255)(=10ms)
Delay time
between
character: 1 1
(0-255)(=10ms)
Active mode
[p— Tl
Channel 2: [Modbus RTU server = | [Madbus Settings) |
1. Write setting value as same with [Table 11.3.2] at built-in communication channel 1.
2. Set active mode as Modbus RTU server.
Madbus Settings @
Bit read area Address: m
Bit write area Address: Mooooo
MOd_bus Word read area Address:  PO000
setting
Ward write area Address:  M00CO
4 ——
1. Bit read area Address: PO0000 2. Bit write area Address: M0O000O
3. Word read area Address: PO000 4. Word write area Address: M0O000
* In the Bit read/write area Address, upper 4 digit is word address and the last digit is bit
address
(P00110: 0™ bit of P11™ word)
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Sequence | Procedure Setting method
= s e e
Sets Program Upload Prohibit I

oK
ertlng -{¥I&)] Comment
arameter | IS [stplParemetss Setting...
p H [Stop]Program 2FHing
----- {JHEF Network Parameter
5 11 = Standard settings =

----- [ High-speed Link

1. Select [Online] — [Write] or click icon (%).
2. Click [OK].

3. If writing parameter is complete After clicking [OK], changed parameter is applied
automatically.
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11.3.2 Setting of Modbus RTU client

Standard settings are as follows to act XBL-C41A of client as Modbus RTU client.

Sequence | Procedure Setting method
[ Online Settings - XBCH [ 9 o]
Connection settings
Type: Settings...
R5-232C
i rnet
Modem
. General Extended Base USE
Connecuon Timeout interval: 5 5 sec
1 Settlng Retrial times: T — times
Read [ Write data size in FLC run mode
(i Mormal @) Maximum
= Send maximum data size in stop made,
[ Connect ] [ QK ] [ Cancel ]
1. Select [Online]-[Connection Settings] or click icon(@)
2. Click [Connect] after setting.
> Reading 10 | Select [Online] — [Diagnosis] — [I/O Information] and click [I/O Sync]
information | Reads the information about currently equipped module.
(Standard Settings - Cnet ! . Ml
Communication settings
Channel 1 Channel 2
Type: RS232C R5485
Speed: B +| [38400 -]
Data bit: E BRE -]
Stop bit: [x - [ -]
Parity bit: [nonE | [none -
Parity receiving Mot Allowed Mot Allowed
errar:
Modem type: Null Modem Mull Modem
Modem
Initilization:
i : 10 1
Standard Station Number
settings
Time Settings
3 Response
waiting time: 1 1
{0-50) (*100ms)
Delay time setting: ; a
{0-255)(*10ms)
Delay time
between
character: 1 1
{D-255)(*10ms)
Active mode
I Channel 1: Modbus Settings I
|
Channel 2: Modbus Settings |
[ OK ] [ Cancel ]
1. Select XBL-C41A and write standard settings to be same with [Table 11.3.1] at channel
2. Since station setting doesn’t have meaning when acting as client, set as temporary
station number (0~255).
3. When acting as client mode, active mode should be Use P2P settings.
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After standard settings, P2P channel and P2P block should be set. Setting methods are as follows.

Sequence | Procedure Setting method
1 P2P setting | Click bottom of project tree
Communication module settings @
Communic [
athn Base: o0 -
module Slot: 01 -
2 Settlng P2 index: ‘“2 '|
Cancel
1. Right click PLC and select [Add Item] — [P2P Communication]
2. Select slot number acting as client and press OK.
Channel Setting i @
P2p Charin Operating Mode P2P Driver TCRAUDP Client/Server Partner Port| Partner I[P address
channel 1 Use P2P -
i 2 HKET server User defiriti
3 setting g frame definiion
Modbus ASCH client
Maodbus RTU client
1. Double-click @r*ceme of P2P 01 and set P2P driver of channel 1 as Modbus RTU client
and click [OK].
4 1. Double-click rereick  Of P2P 02.
Index| Ch Diiver Setting P2P function Eonﬁgigonal Command type | Data type vgr?ého\’es Data size. Dl\?osr_i'vm Sgﬁémﬂa‘;e' Frame| Setting “ariable setting contents
station
Setting of 0| 1 ModbusRTUclent. WRITE | FODD92 Single WORD | 1 F 1 Setting Egggir:r]nmm,swn P
W”t'ng y Variable Setting &J Setting
operation > Rl rca Locl Adkress 0600 e
(1) 3 Save area: Remote Address S etting
4 | Fiead area | Save area Address Setting
5 1 | MO100 E 04000 i MOooom H Setting
5 » Write 1 word of M100 of client to M1 of server
1. Ch.: Select ch.2 set as Modbus RTU client set in P2P channel.
2. P2P function: select WRITE.
3. Conditional flag: to send frame every 200ms, use flag F92.
4. Command type, Data type: to write 1 word, select single and WORD.
5. Destination station number: select station number of server.
6. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in the client (M100)
(2) Save area: deice address of server to save (0x40001: M1)
* |If all settings are completed, color of index of channel becomes black.
Indes| Ch | DiiverSeltng | P2F function C°”ﬁ;§”a‘ Command type | Dalatype| 25 | Datasize ) scslinalion | Frame| Seting|  Variable selting conterts
station
) 0| 1 MocbusRTUclent: WRITE © FOOOS2 Single WORD 1 I 1 Setting gggg?:;mwu,swm -
Setting of
Writing 1| 1 ModbusRTUchent: WRITE & FOO0S2 @ Cobruous | WORD 1 4 I 1 Sefting ggggewl:éuuuun,swm k40002
Operat'on H Variable Setting &J Selting
(2) i Read area: Local Address (XBCH) gz:::z
Save area: Remote Address
5 Setting
[ | | Fisad area | Save area | Address Setting
6 7 | 1 | [ E 0x40002 Mooo4z Setting
I

» Write 4 words from DO of client to M2~M5 of server
1. Ch., P2P function, conditional flag, destination station no.: same with step 5
2. Command type, Data type: because of writing continuous 4words, select Continuous,
WORD
3. Data size: because of 4 words, input 4.
4. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in the client (DO)
(2) Save area: deice address of server to save (0x40002 : M2)
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Sequence Procedure Setting method
Indes| Ch | DiverSeting | P2 function E““ﬁ;g“a' Command pe | Datatype| 22 | Data size D:?c?:na Destinalidh | Frame| Seting|  Variable sefing cartents
0 | 1 ModbusRTUclent WRITE | FODO32 Singe | WORD | 1 ~ 1 Setting | BE0 0100 SAVET 0sa0001
1| 1 MogbusRTUclet, WRITE © FOO032  Costruous | WORD . 1 ¢ R 1 Setting | NHEe Y 00 SAVET Gxdg00z
Settlng Of 2 1 Modbus RTU client  WRITE FO0032 Single BIT 1 ¥ 1 Setting EEEB?ILJADDNF,SAVE1'EI><EIEI142
ertlng 3 Variable Setting [ Setting
operation (3) ¥ Saing
5 Read area: Local Address (XBCH) Setting
5 Save area: Remote Address Setting
7 | Feadawa | Savearea Addiess Setting
3 1 [ moooir ] m«oot4z WO0053 Setting
7 9 Setting
10 Setting
» Write 151 bit of M2 to 2M bit of M20 of server
1. Ch., P2P function, conditional flag, destination station no.: same with step 5
2. Data type: select bit
3. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in the client (MOOO1F : 15% bit of M1)
(2) Save area: deice address of server to save (0x00142: 2" hit of M20)
*When inputting M1.F, it is converted into MOOO1F in the XG5000.
* Device address of server is Hex value.
Index|[ Ch Diiver Setting P2P function Eonﬁg;na\ Caommand type| Data type v:r?ého\’es Data size D;Ds::na Sgﬁ;:n:ﬁ.:a, Frame | Setting Wariable setting contents
station
Setii ¢ 3| 1 ModwsRTUdient! WRITE  FODIS2 | Cortiwows | BT | 1 B F 1 Setingl Hemoe 0020 savE 000150
e Ing 0 4 Wariable Setting ﬁ Setting
writing 5 Setling
. Read area: Local Address (XBCH) ey
operatlon (4) ? Save area: Remote Address ia::\nz
8 | Readarea |  Saveara Address Setting
E] 1 [ Mmoo ] okomso | Wool2e Satting
8 10 Setting
» Write 0~15" bit of M2 to 0~15™ bit of M21 of server
1. Ch., P2P function, conditional flag, destination station no.: same with step 7
2. Command type: select continuous.
3. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in the client (M00020)
(2) Save area: deice address of server to save (0x00150)
Index| Ch Diriver Setting P2P function Conﬁ;gna\ Command type | Data lype vr;lr?alj’es Data size Dt?osgna Sgis:”:j;';g[ Frame | Setting ariable setting contents
station
3| 1 ModbusATUchert, WRITE | FOO092 © Coninuous | BIT 1 w 1 Setting | o SAVE 1000150
Setting of 4| 1 ModbusRTUchent: RESD  FOODGZ Single  © WORD 1 I3 1 Selling] NeEor 02 SAVET MD1ED
readlng 5 Variable Setting &J Setfing
1 Settin
Opel’atlon (1) ? Read area: Remote Address sgmnz
a Save area: Local Address (XBCH) Setting
9 El | Readares |  Saveaea | Address Setting
10 1 [ Gewmz ] Moen ¢ Wooies Setting
1 Setting

» Read 1 word of M2 of server and save it at M160 of client
1. Ch., Conditional flag, Command type, Data type, Destination station no.: same with step 5
2. P2P function: select READ
3. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in server (0x30002)
(2) Save area: device address of client to save (M0160)
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Sequence Procedure Setting method
U P — Condtional Mo of Destind pg gination ! ) !
hidex fiver Setting unction flag Command type | Data type aTiehls Data size st:aol?on o e i Frame| Setting Wariable setting contents
3| 1 ModbusRTUglent WRITE | FODOS2 = Contuous ~ BIT 1 s @ 1 Satling EEEB‘?':;AUUUZU'SAVE1 f—
Setting of 4 | 1 ModbusRTUclent  READ Foons2 Single WORD 1 ¥ 1 Selting ggggew':axauuuz,s;wm MO160
reading 5 | 1 ModbusRTUclet READ | FODDS2  Conruous | WORD | 1 P 1 Salling] Mo o0 A M
Operatlon (2) 5 Variable Setting Ié]1 Sei
7 Setting
g Read area: Remote Address Setting
10 3 Save area: Local Address (XBCH) Setting
10 | Readarea |  Saveaea | Addiess Setting
il 1 [ 0h30000 J  MOTSD | NOO226 Setting
12 Cethnn
» Read 4 words from PO of server and save it at M150~M153
1. Ch., Conditional flag, Command type, Data type, Destination station no.: same with step 6
2. P2P function: select READ.
3. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in server (0x30000)
(2) Save area: device address of client to save (M0150)
Index| Ch Drriver Setting P2P function Cunﬁgi;na\ Command type | Data type vzl?ék;fss Data size Dl?os:na sgis:ﬂinr‘?&;résr Frame [ Setting “ariable setting contents
station
Setti f & | 1 ModbusRTUclent: READ Fooos2 Single BIT 1 [ 1 Satiing EEEB?’;Smuoa,smm;mm
€ In.g 0 7 Variable Setting @ Setting
reading 3 Zating
operation (3) | £ e e
11 | Feadaca | Soveass Adhess Setting
1 12 1 [ oo ] wmom NO02E7 Seting
» Read 1% bit of P2 of server and save it at 1t bit of M170.
1. Ch., Conditional flag, Command type, Data type, Destination station no.: same with step 7
2. P2P function: select READ
3. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in server (0x10021)
(2) Save area: device address of client to save (M01701)
Index| Ch Diriver Setting P2P function Conﬁggna\ Caommand type | Data type \Er?al;!as Data size Dt?os[:\na sgséin:ar?\gar Frame [ Setting Wariable setting contents
station
§ | 1 ModbusRTUcient  FEAD Fooos2 Single BIT 1 2 1 Satling EE'XB‘?EMUUZLSAVU -
Settin_g of 7| 1 ModwsRTUckm  READ  FOIDR2 | Comiuous BT 1 ' 1 Salling] eS| a0 SAVE M 800
readlng & Variable Setting I& Setting
operatlon (4) 1BD Read area: Remote Address g:t::i
P Save area: Local Address (¥BCH) Setting
12 | Readaea | Saveaea | Addes Setiny
12 3 1 [ Gommen ] Moe0  nooaos ggmnz

> Read 0"~ 15% bit of M10 of server and save it at 0t ~ 15" of M180 of client.
1. Ch., Conditional flag, Command type, Data type, Destination station no.: same with step 8
2. P2P function: select READ
3. Setting: after setting Read area and Save area, click OK.
(1) Read area: device address saved in server (0x100A0)
(2) Save area: device address of client to save (M01800)
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Sequence | Procedure Setting method
wite Lo Ahee e (m
Sets Program Upload Prohibit
[T/5ets link enable with parameters:
[P xBCcH oK
VIEP PLC Configuration
Writing Comment
VI3 [stoplParameter -
parameter [Stop]Program Setting...
e etwork Parameter
13 NS':ndarZ seth'n;es
(- Cnet [basel, slotd]
----- E High-speed Link
“TH] High-speed Link 01
----- P2P(EIP)
o P2P 01(Internal)
1. Select [Online] — [Write] or click icon (%).
2. Click [OK].
3. If writing parameter is complete After clicking [OK], changed parameter is applied
automatically.
-
Enable Link(HS Link P2P) e
= T
=P xBcH
EIDE High-speed Link
the link . [ }== High-speed Link 02
14 =-CIE P2rER)
: P2P 01 [BOSO Internal Cnet]
[T par 02
L]l pap 03
1. Select [Online] — [Communication module setting] — [Enable Link] or
click icon (LHr).
2. Click the P2P to enable and click Write.
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11.4 User - defined Communication Example

11.4.1 User-defined communication example system configuration
When communication with device of which protocol is not supported by Cnet I/F module client, how
to use user-defined communication is described in the system like [Figure 10.4.1] below

» System configuration

RS-485, 9600/8/1/None/User—defined communication

FasEEEEs
saamnane

Tazeruss

[Figure 11.4.1] User defined communication system configuration

At this example, Cnet I/F module and partner device to communicate through user defined communication
system configuration are as [Table 11.4.1].

Main unit XBC-DN32H
Device name Commumcation Han-Young temp*erature controller
Built-in RS-485 PX7Note2)
module
Operation mode Client Server
Protocol User frame definition PC Link
Communication RS-485 RS-485
type
Communication 9.600 9,600
speed
Data bit 8 8
Stop bit 1 1
Parity bit None None
Station no. 0 1
Delay time™otel) 100ms -
Operation Reads present value and setting value from temperature controller every
P second and saves present value at MB200 and setting value at MB210.

[Table 11.4.1] User defined communication system configuration
Note1) Delay time is set to prevent from frame error when communication with device of which response

is slow in case of RS-422/485 communication. It varies according to partner device and it has
50~100ms value generally.
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i

11.4.2 User definition communication frame structure
Frame structure of PC Link, communication protocol of Han-Young used in this example, is as follows.

* Frame of temperature controller is executed as ASCII character string, it can read/write defined D, |
Register. There are two protocols, STD standard protocol and SUM protocol adding Check Sum to
standard type and protocol is selected by parameter of temperature controller. Standard protocol is
STD’. It starts with first character STX (0x02) and ends with last character CR(0x0D) LF(0x0A).
The following [Table 10.4.2] and [Table 10.4.3] indicates structure of standard protocol and Sum

protocol.
STX Station no. | Command Data CR LF
0x02 1~99 0x0D 0x0A
[Table 11.4.2] standard protocol structure
STX Station no.| Command Data Error code CR LF
0x02 1~99 Check Sum 0x0D | OxOA

[Table 11.4.3] SUM protocol structure

(1) Writing example frame
In this example, present value and setting value is saved in M device area of PLC. [Table 11.4.4] is
frame requesting continuous data and [Table 11.4.5] is frame responding to request.

Frame STX | tation no| DRS . No. of data Start address of D register | CR LF
(Byte) 1 2 3 1 2 4 1 1

[Table 11.4.4] request frame

* DRS: command that request reading continuous D register value. No of data and start address of D
register is necessary.
* In the example, no. of data is 2 and start address is 01.

Frame STY |Stationno| DRS | . | ©OK Data 1 Data N CR LF

Size (Byte) 1 2 3 1 2 1 4 1 4 1 1

[Table 11.4.5] response frame
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11.4.3 User definition communication parameter setting

(1) Communication standard parameter setting

For standard setting, refer to setting method when acting as P2P service of 10.1.2 and configure

above system [Table 11.4.1].

(2) Writing frame that requests reading data

Describes how to write frame at XG5000 for user definition communication

frame that requests reading data (Transmission frame)

Sequence Setting method
Communication medule settings @1
Base:
st
l P2P index: [02 ']

1. Right click PLC and select [Add Item] — [P2P Communication]
2. As for built-in communication, base and slot is fixed as 0. Click OK.

3. Double-click [P2P Channel and select |User frame definition| in |Channel 2.
S

-
Group Edit

Group name: DRS

Frame type: | Transmission -

2
[ oK ] [ Cancel ]
1. Click user definition frame and click right button of mouse.
2. Click ‘Add Group’ and input name (DRS) and select frame type as transmission.
Frame Edit E| Frame Edit E| Frame Edit g|
Tyee: | pODY
3 Name: |test|
QK Cancel
1. Click ‘Add Frame’ and select type HEAD, TAIL, BODY and input BODY name
2. BODY’s name is test here.
rAclcl segment @
Size: (Constant)
Data: 2 (HEX)
4
[ 0K ] [ Cancel ]

1. Double-click HEAD in the project tree, then segment setting window will be created
2. Select Numerical constant which indicates Hex as ASCII code as Form. Input Hex
value 2 which indicates STX.
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Setting method

Add segment

Fom: | Numerical constant w |

Size: I:I (Constant)
won

ok ][ cance |

Add segment

Fom: | Numerical constant v |

Size: l:l ({Constant)
0

[ ok ][ Cancd ]

1. Select Numerical constant which indicates Hex as ASCII code as Form. Input Hex

value D, A which indicates CR and LF.

Add segment

Form: | String Constant L% |

Size: I:I ({Constant)
0

[ ok ][ cancel |

Add segment

Form: | String Constant L% |
Size: I:I ({Constant)
Data: | poo1 (HEX)

[ ok ][ cancel |

1. Double-click DRS.test tap and edit segment like the following.
2. Write frame requesting reading data of continuous 2 areas starting first of D register of

3. When double-clicking editor screen and writing frame through segment edition, size of

one segment is less than 10.

»

Mu... Form
00

Mumerical constant 1

Data
02

Size Memory

485 ¥BCH [B0S0 LK% Cnet]
a.J8 P2P 01(Internal)

XBCH PZPOL Frame - DRS.TAIL

=

P2P Channel Nu... Form
P2P Block

4 8 User frame definition

m

01

00 Mumerical constant 1 oD
Mumerical constant 1

Size Data

oA

4 (3 DRS [Transmission]

XBCH P2P 01 Frame - DRS.test X

Sequence
5
6
station no.1.
2. 3% CPUH *
4 8B Network Configuration
a P Unspecified Network
7
& System Variable
a @ XBCH({XGB-XBCH)-Run
23 Variable/Comment

Mu... Form Size Data
00 String Constant 8 01DRS,02
01 String Constant 5 ,0001

1. Result writing entire frame of data reading request frame.
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(3) Writing frame to receive response frame of temperature controller

Writing response frame (Receive frame)
Sequence Setting method
Group Edit ['5__(|
1
1. Write like step 2 of frame that request reading data.
At this time, set Frame type as receive.
2. Frame name is DRS RECE.
Frame Edit E| Frame Edit E| Frame Edit fz|
Type: | [T v Type: [gODY v
I QK ] ’ Cancel ] I QK ] [ Canicel ] [ QK l [ Cancel ]
1. Click ‘Add Frame’ and select HEAD, TAIL, BODY as type and input BODY name.
2. BODY’s name is RECE_DRS here.
3 1. Method writing HEAD, TAIL is same with step 4~5 of method writing frame that
request reading data.
Add segment \ Add segment E Add segment ey
Fom: Sting Constant v Form: [ Fiy sized variable v Form: [ ting Canstant v Fom
Size l:| [Canstant] Size: l:l [Constant] Size: l:l [Constant] Size: [Canstant]
Beie IHEX) et Jwe
[[] Assign memory Aszsign memory [] ssign memary [¥] Assign memary
Conversion: Conversion:
4 S g
o ) [ Cael ] [k ] [ cancel ]
1. To save present temperature value in MB200 and setting value in MB210, set the
storage area of 15t and 2" data as set in [Table 10.4.1].
2. Since data size of data 1 and 2 is 4 byte, select Fix sized variable and input 4 in Size
3. To select storage area of data, check Assign memory.
48 CPUH * B Nu.. Form Size  Data Memory
a4 8% Network Configuration
Wi Unspecified Network 00 MNumerical constant 1 02
4 £ XBCH [3050 LE Cnet]
: P2P Channel Nu.. Form Size  Data Memory
; P2P Block o =M 00 Numerical constant 1 oD
4 g User frame deﬂnft'?n 01  Numerical constant 1 0A
4 {3 DRS [Transmission]
S | L& HEAD
Mu... Form Size Data Memory
B IR String Constant 9 01DRS,CK,
o TAIL 01 Fix sized variable 4
ﬁ RECE DRS 02  string Constant 1
& System Variable B 103 Fix sized variable 4
1. This is entire frame to receive response data of temperature controller.
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(4) Writing P2P transmission/receive block
Write P2P TX/RX block as follows by using user definition communication segment written ahead.

Sequence Setting method
Index| Th | DiverSeting | P2 functon | """ | Command e Data bee| 40,5 | Data siee Dﬁﬂ"a el Fiame Seting| Variable seting contents
o 1 User frame definition SEND FOOD93 DRS test Setting
1 1 User frame defintion  RECEIVE DRS_RECE RECE_DRS  { Setting| g:v‘EJWErﬁUZDD
SAVEZMOZ00
2 Variable Setting @1 Setlivg
3 Setting
4 Setting
5 Save area: Local Address (XBCH) Setting
6 Save area Addiess Sefting
’ 1 W20 NO0DE2 Selting
1 8 H M0200 NOODS7 Selting
9 Setting
1. Double-click P2P block of P2P 01.
2. Input channel selected at P2P channel (user frame definition).
3. In case P2P function is TX frame, select SEND. In case P2P function is RX, select
RECEIVE.
4. Conditional flag is activated when P2P function is SEND.
5. Since it reads data every 1 second, use F93 as conditional flag.
6. Click Setting of RX frame and set save area of current temperature and setting value.
2 Execute Write Parameter and Enable Link.

(5) Checking TRX data
Check whether written frame is transmitted/received properly

Sequence Setting method
Frame Monitor E‘
Standard information Frame monitor. O Wiew by HEX  (3) View by ASCI
Base No: 0 Form | Resul Size | Time Frame data ~
Rec... User define 21 2007/12/315:24:01:840 ST<O1TDRS.0K.001T6E.02D
Slot Mo, 0 Tran... User define 1E 200712/315:24:02:420 ST<01DRS.02,0001CRLF
Rec...  User define 2 200712/315:24:02:840 ST=01DRS,.0K.001E,020
Tran... User define 168 2007/12/315:24:03:420 ST<O01DARS.02.0001CRLF
Moritor selections Rec... User define il 200712/315:24:03:840 ST<01DRS.0K.001E.020
Tran.. User define 16 200712/315:24:04:420 ST=01DRS,.02,0001CRLF
Select Channel Rec... User define 21 2007/12/315:24:04:840 ST<O01TDRS.0K.0016.02D
Tran... User define 1E 200712/315:24:05:420 ST<01DRS.02,0001CRLF
Channel 2 v ... User define 2 200712/3 15:24:05:840 ST=01DRS,.0K.001E,020
.. User define 168 2007/12/315:24:06:420 ST<O01DARS.02.0001CRLF
User define il 200712/3 15:24:06:840 ST<01DRS.0K.001E.020
.. User define 16 200712/315:24:07:420 ST=01DRS,.02,0001CRLF
.. User define ST<O01TDRS.0K.0016.02D
02.0001CRLF
Rec.. ST 0 0K 0016020
Tran... ST=01DR LO001CRLF
Rec... User define il 200712/315:24:09.840 STXDTDF\S,DK,DDTE,DZDV
1 < ¥
Detailed frame data:
STAONIDRS,.0OK.0016,02D6CRLF
1. Select [Online]-[Communication module setting]-[System Diagnsis] or
ok i
click icon (&=2)
2. After clicking relevant module and click right button of mouse, select Status by
service or frame monitor.
3. When frame is not dealt with properly, unknown message is displayed.
2 Check device area by device monitor of XG5000.
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11.5 SMS transmission method using the CDMA modem

This example is a method to send CDMA modem road SMS using the UDATA function of the Cnet I/F
module.

This example made the CDMA modem in an exercise to send a message to using BSM-856R, RCU-890.
[Figure 11.5.1] below shows the environment where Cnet module and a CDMA modem were constructed.

CDMA
Modem #1
BSM-856R

SSEECC S XBL-CA

CDMA
Modem #2
RCU-890

SSEECC S XBL-CA

[Figure 11.5.1] Example of CDMA communication system

» Cnet I/F module
The Cnet I/F modem is used by a use to control a CDMA modem and uses CDMA modem and

the RS-232 communication. CDMA modem send the AT instruction controlling a CDMA modem, to
receive it, and to control a modem

» CDMA modem

CDMA modem perfome the functions such as setting a modem in the AT instruction which modem
received from Cnet I/F modem, making a call, SMS transmission and receive and the M2M
modem connection.

Please refer to the user’s manual which was provided by production Corporation th control a
modem, because the AT instruction are different by modem distinction between production
company.

When a modem uses DTR/RTS of RS-232, SEND_DTR, SRND_RTS can control a signal of
DTR/RTS in the UDATA instruction for the normal communication.

» Parameter setting

BSM-856R RCU-890
Type RS-232C RS-232C
Speed 115,200 115,200
Data bit 8 8
Stop bit 1 1
Parity bit NONE NONE

Notel) BSM-856R and RCU-890’s basic value is 115,200(Factory initialization setting)
The communication setting of the modem is possible according to the setting of the

user. Please refer to the manual of the modem
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» XBL-C21A setting

Sequence

Setting method

Standard Settings - Cnet‘ ar & m

Communication settings

Channel 1 Channel 2
Type: RS232C - RS232C -
Speed: 115200 v 115200 -
Parity bit: MNONE - NOME -
Parity receiving Mot Allowed Not Alowed
error:
Modem type:
Modem
Initialization:

Station Number:

Time Settings
Response
waiting time:
(0-50)(*100ms)

Delay time setting:
(0-255)(*10ms)
Delay time
between
character:

(0-255)(=10ms)

H E
H D H c E

Active mode
Channel 1: |Use P2P Modbus Settings

Channel 2: |Use P2P Modbus Settings

O Cancel

-~
4 |4

1. Set standard setting at the channel 1 to be same with setting described in the example
of client above. Speed(115,200), Data bit(8), Stop bit(1), parity bittNONE)
2. When acting as client mode, active mode should be Use P2P settings.

Channel Setting

=)

Chann] Operating Mode:

P2P Driver

1] Use F2F

User frame definition

TCP/UDP [ Cliert/Server | Partner Port] Partner 1P address |
1 ] :

2 | Use P2P

——E kil
Enable Link(HS Link,P2P)

= CHE [0

=TI NewpLC

{T1E High-speed Link

|5 High-speed Link 01
{Cl= High-speed Link 02
[7k== High-speed Link 03

- |2 High-speed Link 04

[} High-speed Link 05
{Cl== High-speed Link 05
[7k=3 High-speed Link 07

.| High-speed Link 08

[} High-speed Link 09
{Cl== High-speed Link 10
[7k=3 High-speed Link 11

. &2 High-speed Link 12

I pzrER)
P2P 01 [B0S0 XGL-C424]
Mz proz

- pr 03

-l pr 04
e=pros
==l

- p2p 07

[l por 08

1. Double-click [P2P Channell and select [User frame definition| in [Channel 1

2. Click the P2P to enable and click Write.
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11.5.1 SMS send message using CDMA modem
The Cnet I/F module communicate with a CDMA modem using the UDATA communication
instruction. The communication method speaks the AT instruction to offer with a CDMA modem.
Please refer to the use manual of the CDMA modem for the AT instruction.
This example is the methods to explain SMS message send and receive using [Figure 11.5.1]

» DTR/RTS setting
The some CDMA modem uses the modem signal for RS-232 communication. Therefore, to

communicate with such a modem, you should set DTR/RTS. Please refer to the use manual of the
CDMA modem for this and the details contents.

Sequence DTR/RTS setting
c ] DTR/RTS Setting
SMMEN_ Control DTR/RTS' Signal level
L7
2 INST3 INST4
SEND_DT
B A BEND_RTS
— P} REG DONf REG DON
13 E E
BASE {Bas sTaTy BASE  1Bas sTaTy
14 E E
SLOT 1510 SLOT 1510
= i Ll
CH  1cH CH  1cH
16
SET  DTR SET  RTS
L7
1

[XEC Instruction]

MO1000 b
} SENDDTR 0 Do00s0 000052 D01610
COMA_DT SLOT CH DTR_Statu
1] 5_on 3
ILSENDF{TS 0 Do00s0 000052 D01620
SLOT CH RTS_Status

[XBC Instruction]

1) SEND_DTR/SEND_RTS instruction controls a signal level of DTR/RTS of the modem
connection port.

2) If use BSM-856R, RCU-890 of [Figure 11.5.1], set a signal of DTR, RTS in SET (1,
DONE).
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» SMS send message using XEC instruction

Sequence Program example(BSM-856R SMS send)
Comment |BSM-856R SMS SEND PROGRAM
% ;|- ATSSMSMO-RECEIVER. SENDER, 4098, TEXT(HEX) CR'
OMMENt]_ ATSSSMSM0=01043214321, 01012341234,4098... 48656C6CEF'CR'
Lising Instruction
Comment |- STRING_BYTE : ASCIl to HEX, You can input text up to 30
|- ARY_MOVE : Copy TEXT to send buffer
L3 0
SRLEE ARY_MOVE ARY_MOVE
= MX0 YTE SEND_SM
—p——EN  ENO EN  ENO EN  ENOF 8
14 'ATESMSM
0=0104321
4321,0101
23412'
SMS_SND
AT_CMDO {N ouTh 0 30 {MOV OUT| CON_DATA 21 MOV OUT} CON_DATA
E_N E_N
L5 UM UM
SMS_SND SMS_SND
0 IN 1 IN
L6
0 AN 0 IN_|
NDX INDX
L7
STRING_B
%BMXO YTE
PN  ENnOf 0 -out 30 ouT
1 | IND | IND
18 '34,4098..., - b x
48656CHCH
=
SMS_SND
AT_CMD1 N ouTH 1
19 0
MOVE
EN  ENOF ENO
170 1640D
CON_DATA
16400  -IN QuUTH [51]
L71

1) Upper example program generate the AT instruction for the SMS send message of
BSM-856R(‘4098,,,," is SMS send message instruction of BSM-856R.)

2) The example program is an order to send ‘Hello’. BSM-856R changes the character
string to send to Hex. The instruction can be added by send character string.
(Character Hello = Hex : 48656C6C6F)

3) 21 data of SND1 and 30 data of SMS_SNDO are saved in a Byte type in variable
CON_DATA[51].
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Lig
IM3T4

SEND_SHS SEND_UDATA
A 1

o5 |
0 {BASE  STATH
im |
I fsLor
N
I
CON_DATA {DATA
g
B2 [SIZE

L0

1) Send AT instruction using SEND_UDATA through a CDMA modem connection port.

135 INST?
AMD RCY_LDATA
P REQ ™ DONEL
L8

I -BA3E  STATE
L35

1 SSL0T - S1EE-
L8
1 1CH
IFECRE
RCW_SMS  -DATA
i

1) Receive ‘OK’ message in RCV_UDATA.

If the AT instruction send a modem normally, the modem send ‘OK’ message.
2) Receive ‘$006’ message in RCV_UDATA again.

If the modem send SMS message normally, the modem send ‘$006’ message.

When you cannot receive it, you should check a communication network connection

state of the modem.
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Sequence Program example(RCU-890 SMS send)
Comment |RCU-890 SMS SEND PROGRAM
- AT*SKT*PRIMO=0 RECEIVER, SENDER, 4098,1 TEXT(ASCII)'CR'
Comment | _ s T+gKT+PRIM0=0.01012341234, 01043214321.4098, TTESTMSG'CR'
Using Instruction
Comment |- STRING_BYTE : ASCIl to HEX, You can input text up to 30
| ARY_MOVE : Copy TEXT to send buffer
L3 0
STF}(I.I?IS -8 ARY_MOVE ARY_MOVE
%MX0 S8END_SM
—P——EN  ENO EN  ENO| N ENOJ S
14 'AT*SKT*P
RIM0O=0.01
012341234
0
SMS_SND
AT_CMDZ 4N ouT| 0 30 MOV OUTF COM_DATA 21 MOV OUTF CON_DATA
z
8MS_SND SMS_SND
1] N 1 N
LE
0 NI 0 IN_I
NDX INDX
L7
STRING_B
1 %MX0 YTE
——lPF——EN  ENO| 0 -out 30 ouT
L IND [ IND
18 '43214321, & k&
4098,1.TES
TMSG'
SMS_SND
AT_CMD3 HN OuT] 1
Le 1]
MOVE
EN ENO[ ENO
L 16#0D
CON_DATA
16500 N OUTE 511
L1y
1) Upper example program generate the AT instruction for the SMS send message of
RCU-890
2) The example program is an order to send ‘TESTMSG'. RCU-890 changes the
character string to send to ASCIIl. The instruction can be added by send character
string.
5] L]
SEND_SH3 SEND_UDATA
——|F ————fF1 0N
fi L)
0 JBASE  STATE
15
2 JsuT
157
2 i JH
L5849
CON_DATA  0ATA
153
B4 ISIZE
fag
1) Send AT instruction using SEND_UDATA through a CDMA modem connection port.
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62 INSTY
0 ACV_UDATA
P REQ ~ DOMEE
L8
i {BasE  sTAT
I
2 fsLor sz
|
1 {H
e |
3 RCY_SHMS  {DATA

L7

1) Receive *SKT*PRIMO: 0’ and ‘OK’ message in RCV_UDATA.
If the AT instruction send a modem normally, the modem send “*SKT*PRIMO:0’ and
‘OK’ message.

2) Receive *SKT*MOACK: 0, 1’ message in RCV_UDATA again. If the modem sends
SMS message normally, the modem send *SKT*MOACK: 0, 1’ message.

When you receive *SKT*MOACK: 0, 0, you should check a communication network
connection state of the modem.

» SMS send message using XGK instruction

Sequence Program example(BSM-856R SMS send)
hono2 hEdd 1 hODD3 hoDo
_"”|2.5;57 [ SNoUDATA ] D070 OoZsoo O0I07l D010%2
Bt CIHHO] A fEH o al
STRING | DO2500 Al
WORD 002501 [ hOooD
1

=z ZFLIE & OHERZE 27 @ ASCI E 27

=i MHd 24k 33 A2 =42 Mol

M MEMNEY 3 :00:06:510 &TECR

=M HE | :00:06:820 ATCRCRLFOECRLF
1) Check whether the modem is normal

“AT” + OXOD(ASCII code of CR): 3BBYTE

haaoz hE441 hi00E hiaan
b EE I T
Er CIHHD| 2 /5 2 &
STRING | DOS0OO AT+CRM=1
2 WORD 005005 [ RO00D

EHE Aol St 37 A2 TYE OaE

=M MEAMEZY N Q:0&R00 AT+CRM=129CR

=4 HE 17 E0mtsR0 AT+CRM=123CRCRLFOKCHLF

1) Set the mode of modem as data mode (129)
“AT + CRM = 129" + 0xOD(ASCII code of CR): 11BYTE
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hoooz hBd41 hooa hoooo
MOZ563
T ISNDUDHTF& 1 poran 005500 IR po1132
EH CIHHO] 2 EH - e
STRIMNG D550 ATOTOT0S94 dEB]I
WORD D0eR07 [ ROD 31
o ZLIE E: O HE==Z H) @ AZCI = 2
HE] M2l 24t 32 AZt 2 HI0NE
=M AERED 16 moesroe0 ATDTOT094714031CR
=M HE 16 noes20n ATDTOT094714031CR
=M HE 11 moresEmn CRLFCOMMECTCRLF

1) Dialing: connect to 010-9471-4031
“ATDT01094714031" + OXOD(ASCII code of CR): 16BYTE

2) Done if receive the CONNECT message

<Slot 1 send>

RO h31S0 hOODA hOOWD
e EE 01190 OB D041 ooz |
EIE CIHFD| /2 = al
STRIMNG Dosa0n ‘D123456755

Zog 2L &k D HExE EY @ ASCIZE 22

e M2 20 37 A o MIoE
&M AMELED 10 0:00:03:530 01234567819
<Slot 2 receive>
hooo2 hi3130 hO00A hO0oo
MOZ56
— | REYUDATA 2 ooti0 004500 oofi ootie
EFz ClHH] A/ == i
STRING C04500 123456739
T B Eh O HE=E HIJ| @ ASCH 2 22
=HE  Hol Z3 37 A2 I HoE
=& BE 10 0:00:12:350 0123456789

1) Data send/receive: check if slot 1 sends “0123456789” 10BYTE then slot 2 receives
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Chapter 12 Installation and Wiring

12.1 Safety Instruction

. /\  Danger

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

(1) It should be installed at the external side of PLC to emergency stop circuit, protection circuit, interlock
circuit of opposition action such as forward /reverse operation and interlock circuit for protecting machine
damage such as upper/lower limit of positioning.
(2) If PLC detects the following error, all operation stops and all output is off.

(Available to hold output according to parameter setting)

(a) When over current protection equipment or over voltage protection operates

(b) When self diagnosis function error such as WDT error in PLC CPU occurs

» In case of 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 12.2 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.

» In case load current 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 10mmm. 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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12.1.1 Fail safe circuit
(1) example of system design (In case of not using ERR contact point of power module)

In case of AC In case of AC . DC

Power
Power Etf’j
_‘i Check direct T s L
T Trans current : 00
. . Fuse Fuse
é Fuse Signal input % %1

CFLU

DC power

= F0045 ] +—<|—( Pm )—l i+
—_ — Pm Fuse
F009C,—~ |_O_. | | —+Timer setting
. o __ PLC RUN output P which DC input

Pooam 4= Start available asJ signal Is

. ] RA1 N configured.
——fc—s

Start
switch

|_ Output for warning —

RAl
— - o)
(Lamp or buzzer) ] :M}:jﬂ;::_{ - Voltage relay
sw r
R

&1 equipped
. «— RUN by F009C quipp

1}
; Ah{ Power off to output } - P,

P
— ; "
= ] device .

Output module Emergency Stopa

Output for warning

Stop by limit (Lamp or buzzer)
P - T WY
C =— W ) .}_“__..\ o
N n [ | Runby F009C
L - Configure part that [ fa
lead opposite operation
—|—n or breakdown suc_h as Outot e I
interlock circuit —=MC __g{
| MCle— forward, reverse " '\V I
=t revolution by external Power Off to
interlock circuit . output device
- &
AN ~ (Emergency
B stop,
s b
Start sequence of power stop by limit
In case of AC . :
R — switch
(1) Turn on power ~ )

(2) Run CPU.

(3) Turn on start switch T

(4) Output device runs by program through Start sequence of power
magnetic contactor (MC) [On] In case of AC DC

Run CPU after power is on
(1) Turn on RA2 as DC power on
(2) Turn on timer after DC power is stabilized.
(3) Turn on timer after DC power is stable.
(4) Turn on start switch
(5) Output device runs by program through
12-3 magnetic contactor (MC) [On]
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(2) System design circuit example (In case of using ERR contact point of power module)

m
ki

DC power

Checking DC
current \
Signal input

AN

Start stop circuit \
PLC RUN output
WO

()

Fuse

| Timer  setting

— | which DC input

Available to start as signal is
RA1 \\ configured.

Start qr\.Program

SW

zard

— o,

- - Fi)

Mﬂfu.a—{ ML z—T

Stop SW | Voltage relay

A .
“%;5. equipped

Output for warning
(Lamp or buzzer)

Stop by ERR
Error Off

Configure part that
lead opposite operation
or breakdown such as
interlock circuit
forward, reverse
revolution by external
interlock circuit

ERR contact point off
to output device
power off

(Emergency stop,

stop by limit)

Start sequence of power
In case of AC DC
(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 switch
(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 10 control part, etc.,
CPU can detect the error. At this case, though it is different according to status of error, all contact point is on
or off, so safety may not be guaranteed. Though we do out best to our quality as producer, configure safety

circuit preparing that error occurs in PLC and it lead to breakdown or accident.

System example

. Input
Ma}m 16
unit .

point

Input
16
point

Input
16
point

Input
16
point

Output
16
point

Output
16
point

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

[Fail safe circuit example]

F0093
P80
P80
0.5s 0.5s
CPU unit

N

Output module for fail safe
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|
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12.1.2 PLC heat calculation
(1) Power consumption of each part

(a) Power consumption of module

The power conversion efficiency of power module is about 70% and the other 30% is gone with
heat; 3/7 of the output power is the pure power consumption. Therefore, the calculation is as
follows.

o Wpw = 3/7 {(Isv X 5) + (I2av X 24)} (W)

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

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

(current consumption of simultaneous On point)

If DC24YV is externally supplied or a power module without DC24YV is used, it is not applicable.

(b) Sum of DC5V circuit current consumption
The DC5V output circuit power of the power module is the sum of power consumption used by
each module.
o Wsv =Isv X 5 (W)

(c) DC24V average power consumption(power consumption of simultaneous On point)
The DC24V output circuit’'s average power of the power module is the sum of power consumption
used by each module.
o W24y = l24v X 24 (W)

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

/

|
L7/ vy / / / / /
/ / / / /
DC24

AC power Main unit Comm. | Comm. | output | input |Special |input
100V~240V Isv

. constant DC5
o—o'i“o—Voltage m /

transformer lout lin

!

AC power|
100V~240V
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(e) Input average power consumption of input module

(power consumption of simultaneous On point)
e 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+ l24v X 24 + l200v 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 + W24v + 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/UAI[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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12.2 Attachment/Detachment of Modules

12.2.1 Attachment/Detachment of modules

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

/N Warning

» 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 the PCB from case.

(1) Equipment of module

¢ Eliminate the extension cover at the upper of module.

e Push the module and connect it in agreement with hook for fixation of four edges and hook for
connection at the bottom.

e After connection, get down the hook for fixation at the upper part and lower part and fix it completely.

Module fixation (Hook)

Levar {Hoak for madule gl o

{Lack lower)

LS-ELECTQ.'C |12'8
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(2) Detachment of module
e Get up the hook for fixation of upper part and lower part and disconnect it.

¢ Detach the module with two hands. (Don’t force over-applied force.)

Hook for module fixation

|| /1\ Caution

|| » When separating module, don’t force over-applied power. If so, hook may be damaged.

12-9 ‘ LSTELECT!?IC
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(3) Module equipment location
Keep the following distance between module and structure or part for well ventilation and easy
detachment and attachment.

P [
< »

mm or above”

5mm or above™ <> 5m or above

*1 : In case height of wiring duct is less than 50 mm (except this 40mm or above)
*2 : In case of equipping cable without removing near module, 20mm or above
*3 : In case of connector type, 80mm or above

(4) Module equipment direction
(a) For easy ventilation, install like the following figure.

LSE.ectric [12-10
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(b) Don't install like the following figure

(5) Distance with other device

To avoid radiation noise or heat, keep the distance between PLC and device (connector and relay) as far
as the following figure.

Device installed in front of PLC: 100 mn or above

Device installed beside PLC: 50 mn or above

N

mm or above

50mm or above

12-11| LSE ecTric
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12.2.2 Caution in handling

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

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

(a) Recheck of 10 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
o In case of wiring 10 with high voltage line or power line, induced obstacle may cause error.
e Let no cable pass the IO 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 to load
in parallel. Connect cathode of diode to + side of power.

ouT Induced load
Output module VW
Surge killer
COM
ouT J; Induced load
1t
Output module g T
Diode
COM

(f) Terminal block
Check close adhesion status. Let no foreign material of wire enter into PLC when wring terminal block
or processing screw hole. At this case, it may cause malfunction.

(g) Don’t impact to IO module or don’t disassemble the PCB from case.

12-12
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12.3 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.

/I\ Caution

» 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.

12.3.1 Power wiring

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

jiaf=d e
AC power "E% s 2
100V~240V AC i
~ power | = el L e
O Constant == T e RS RS
O—0c™— voltage — —/
transforme

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

// [ S S S S

[ [ [ [ [

Main unit
Main pLC
power power Constant
AC220v O—3 o——¢ o— Voltage '
r Transforme\ AC100-240V
A A
10 power
¢—3 o

L " o—————p Main circuit device

(4) If using DC24V of the power module

(a) 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.

=\
NGEENN
24V 24V |
' 0
CPU o CPU

@\
o A \_> DC 24V

24V \l
Power |—
CPU o owe

Supply

(c)AC110V/AC220V/DC24V cables should be compactly twisted and connected in the shortest distance.
(d) AC110V/AC220V cable should be as thick as possible(2mm?) to reduce voltage drop.
(e) AC110V/ DC24V cables should not be installed close to main circuit cable(high voltage/high current)

and /O signal cable.
(f) They should be 100mm away from such cables.
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(5) To prevent surge from lightning, use the lightning surge absorber as presented below.

o PLC
1/0 device

— 0
E1 — —\—

— E2

Surge absorber to prevent

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

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

(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.
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12.3.2 /0 Device wiring

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

(2) Please isolate input signal line from output signal line.
(3) I/0 signal lines should be wired 100mm and more away from high voltage/high current main circuit cable.

(4) Batch shield cable should be used and the PLC side should be grounded unless the main circuit cable
and power cable can not be isolated.

PLC Shield cable
£} O o

input
Can >

output

(5) When applying pipe-wiring, make sure to firmly ground the piping.
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12.4 Channel Operation during Normal Run

In case of built-in Cnet, each communication port operates independently to allow simultaneous Tx/RX in
separate transmission specifications. In case of XBL-C21A/C41A, only one channel is available. In case of
built-in Cnet, transmission specifications can be set per RS-232C and RS-422 channel, and the operation is

started and stopped according to channels. Data flow of each channel is as below.

RS-232C channel

/ RS-232C cable

T\

X N

1
<

CPU RX

RS-422 cable
yARN >

>

1D SN
PLC |

|
CPU j Y I%[\/

[Figure 12.4.1] Data Flow of Each Channel

[Notel] For mode change during RUN, download parameter by using XG5000.

Though you don’t reset the PLC, if download is complete, changed mode is applied.
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12.5 Communication Interface Connection Method

12.5.1 RS-232C Interface (XBL-C21A)

Channel RS-232C uses 9-pin connector (Female) for communication with external devices. The

names and functions of pins and data directions are as shown in the figure below.

Signal Direction

Pin No.|[ Name Contents (Cnet I/F module Description
<> external device)
1 CD |Carrier Detect < Reports carrier detection of DCE to DTE
2 RxD [Received Data < Received data signal
3 TxD [Transmitted Data > Transmitted data signal
4 DTR Data Terminal > Reports ready communication of DTEN°t! to
Ready DCE Note2
5 SG |Signal Ground < > Ground line for signal
6 DSR |Data Set Ready < Reports ready communication of DCE to DTE
7 RTS |[RequestTo Send| « DTE asks DCE to send data
8 CTS |[Clear To Send > DCE asks DTE to send data
9 Rl |Ring < Reports ringing tone received from DCE to DTE

[Figure 12.5.1] RS-232C 9-pin Connector Standard

Channel RS-232C can communicate with external devices directly and also with remote communication

devices using modem. When connecting modem, communication type of RS-232C must be set to

‘modem’ with XG5000, and when not using modem, it must be set to null modem

[Notel] DTE: Data Terminal Equipment (Cnet I/F module)

[Note2] DCE: Data Communication Equipment (external modem)
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(1) How to connect RS-232C connector during modem connection (XBL-C21A)

This module can communicate with devices of long distance as connected with modem. Modem and

RS-232C channel shall be connected as in [Figure 12.5.2] below.

Cnet (9-PIN) ) ) - Modem side (25-PIN)
} Connection No. and signal direction )
Pin No. Name Name Pin No.
1 CD « CD
2 RXD [+ RXD
3 TXD TXD 2
4 DTR > DTR 20
5 SG SG 7
6 DSR |+ DSR 6
7 RTS > RTS 4
8 CTs |* CTS 5
9 R|[Note] RI 22

[Figure 12.5.2] Cable Connection between RS-232C and Modem

[Note] No.9, RI signal is not used in XBL-C21A I/F module.

(2) How to connect connector for RS-232C in null modem mode

In null modem mode, the connector can be connected in 3-line type as below.

Cnet (9-PIN) Computer/co_mmunication
Connection No. and signal direction devices
Pin No. Name Name
1 CD CcD
2 RAD M RXD
3 TXD TXD
4 DTR DTR
5 SG SG
6 DSR DSR
7 RTS RTS
8 CTS cTS
9 RI RI

[Figure 12.5.3] 3-line Type of Connection (no handshake)
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12.5.2 RS-422/485 interface (Built-in communication)
Built-in communication channel (RS-232C/RS-485) uses 5-pin connector (Terminal Block) for

communication with external devices. The names and functions of pins and data directions are as
shown in [Figure 12.5.4] below

Signal direction
Pin no. | Name Content (Cnet I/F module Function description
> external device)
1 485- |485 —signal < > |Built-in RS-485- signal
2 485+ |485 + signall - " |Built-in RS-485+ signal
3 SG |Signal Ground Signal ground
4 TX |Transmitted Data » |Built-in RS-232C TX data signal
5 RX |Received Data < Built-in RS-232C RX data signal

[Figure 12.5.4] RS-422 5-pin Connector Standard

Built-in RS-232C channel doesn’t support modem communication. In case of modem communication,
use XBC-C21A.

1) Connection method in case of using built-in RS-232C

In case of connecting as null modem mode, connect in 3 line type.

PC/Communication
Cnet (9-PIN) _
Connection no. and signal direction device
Pin no. Name Name
3 SG SG
: ~  -< TXD
5 RX RXD

[Figure 12.5.5] 3 line type connection

2) Connection method in case of using built-in RS-485

; Signal direction External communication
Pin no. Name ; ;
(Cnet<--->external device) device
1 485- ) > 485-
2 485+ ) ” 485-

[Figure 12.5.6] built-in RS-485 connection
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12.5.3 RS-422 interface (XBL-C41A)
RS-422 channel use 5 pin connector (Terminal Block) for communicate with external
[Figure 12.5.7] indicates function of each pin name, function and data direction.

Signal direction
Pin no. Name ) Function description
(Cnet<-->External device)
1 TX+ > TX data (+)
2 TX- > TX data ()
3 RX+ ) RX data (+)
4 RX- RX data (-)
5 S.G(SG) Signal ground

[Figure 12.5.7] RS-422 5 pin connector pin standard

[Figure 12.5.8] indicates RS-422 communication cable connection example in case of single connection.

Cnet (5-Pin) Signal direction External communication
Pin no. Name (Cnet<--->External device) device
1 TX+ > RX+
2 TX- > RX-
3 RX+ ) TX+
4 RX- ‘ TX-
5 S.G(SG) S.G

[Figure 12.5.8] RS-422 connection

[Figure 12.5.9] indicates RS-485 communication cable connection example in case of single connection

Cnet (5-Pin) Signal direction External
Pin no. Name (Cnet<--->External device) communication
device
1 TX+ C / RX+
2 TX- / ) H RX-
3 RX+ TX+
4 RX- TX-
5 S.G(SG) S.G

[Figure 12.5.9] RS-485 connection
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Single and multi-drop connection with external device are available in XBL-C41A.
[Figure 12.5.10], [Figure 12.5.11] are RS-422/RS-485 multi drop communication connection
method.

Master (XBL-C41A) | Connecti | External slave | Connecti External slave
Pin no. Name on device#1 on device#2
1 TX+ RX+ RX+
2 TX- RX- RX-
3 RX+ TX+ TX+
4 RX- TX- TX-
5 S.G(SG) S.G S.G

[Figure 12.5.10] RS-422 connection

Master (XBL-C41A)| Connection External slave Connect External
Pin no. | Name device#1 ion communication

device#2

1 TX+ TX+ ) g TX+

2 TX- TX- E TX-

3 RX+ RX+ RX+

4 RX- RX- i RX-

5 S.G(SG) S.G S.G

[Figure 12.5.11] RS-485 connection
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12.6 Cable Specifications

(1) When using communication channel, RS-422 or RS-485, twisted pair cable for RS-422 shall be used
in consideration of communication distance and speed.
(2) [Table 12.6.1] describes recommended specifications of cable. Also when using other cable than
recommended, the cable conforming to characteristics in [Table 12.6.1] shall be used.
B Product : Low Capacitance LAN Interface Cable
B Type :LIREV-AMESB
B Size : 2P X 22AWG(D/0.254 TA)
B Manufacturer: LS Cable

12.6.1 Electrical characteristic

Item Standard Test conditions
Withstanding voltage |No destruction 500V/1min
Insulation resistance |1,000 M?.km or above 20 °C
Static electricity

45 pF/M or less 1 kHz
capacity
Characteristics
12050 10 Mz
impedance
12.6.2 External characteristic
Iltem Unit Standard
Cores Pair 2
Size AWG 22
Conductor
Composition |[No./mm 7/0.254
Outer dia. mm 0.76
Thickness |mm 0.59
Insulator
Outer dia. mm 1.94

[Table 12.6.1] Cnet twisted pair cable standard

Conductor

Insulator

AL/MYLER TAPE

Ground line

Braided

Sheath

[Figure 12.6.1] Structure
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12.7 Terminal Resistance (In case of using RS-422/485)

(1) For communication via RS-422/RS-485 channel, terminal resistance from external must be connected.

(2) Terminal resistance has the function to prevent distortion of signal by reflected wave of cable for long-
distance communication, and the same resistance (1/2W) as characteristic impedance of cable must
be connected to terminal of network.

(3) When using the recommended cable in 12.6, connect terminal resistance of 120Q to both ends of
cable. Also when using other cable than recommended, the same resistance (1/2W) as characteristic
impedance of cable must be connected to both ends of cable.

» Terminal Resistance: 1/2W, 120Q, tolerance of 5%

(1) How to connect terminal resistance in case of RS-422

[

[Figure 12.7.1] Terminal resistance connection diagram in case of RS-422

(2) How to connect terminal resistance in case of RS-485

T [t Rt [ ] T ] T+

RX+ @ R+ @ R+ R+

RX- RX- RX- Rx-
= (|

s6 | o i o Rar | s6,

[Figure 12.7.2] Terminal resistance connection diagram in case of RS-485
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Chapter 13 Maintenance

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

conditions.

13.1 Maintenance and Inspection

The 1/0 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 Items

Judgment

Corrective Actions

Change rate of input voltage

Within change rate of input
voltage
(Less than —15% to +20%)

Hold it with the allowable range.

Power supply for input/output

Input/Output specification of
each module

Hold it with the allowable range of each module.

. Temperature 0~+55°C Adjust the operating temperature and humidity with the
Ambient
- 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.

Connecting conditions of
terminal screws

No loose allowed

Retighten terminal screws.

Spare parts

Check the number of
Spare parts and their
Store conditions

Cover the shortage and improve the conditions.

13.2 Daily Inspection

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

Off when output is off

Check ltems Check Points Judgment Corrgctlve
Actions
Connection conions of Check the screws. Screws should not be loose. Retighten
base Screws.
Connection conditions of Check the connecting screws Retighten
Screws should not be loose.
Input/Output module Check module cover. Screws.

, N Check for loose mounting screws. Screws should not be loose. Retighten
Connecting conditions of Screws.
terminal block or extension Chegk the distance between solderless Proper clearance should be provided. | Correct.
cable terminals.

Connecting of expansion cable. Connector should not be loose. Correct.
PWR LED Check that the LED is On. On(Off indicates an error) See chapter 15.
Run LED Check that the LED is On during Run. | On (flickering indicates an error) See chapter 15.
LED ERRLED Check that the LED is Off during Run. | Off(On indicates an error) See chapter 15.
indi On when input is On,
indicator Input LED Check that the LED turns On and Off. , P , See chapter 15.
Off when input is off.
On when output is On,
Output LED | Check that the LED turns On and Off P See chapter 15.
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Chapter 13 Maintenance

13.3 Periodic Inspection

Check the following items once or twice every six months,

and perform the needed corrective actions.

Check Items Checking Methods Judgment CX”?Ct'Ve
ctions
Ambient i
{ f 0~55°C Adjust to general
Ambient emperature -. Measure with thermometer standard
i idr ~ 0,
environment Ambient Humidity | and hygrometer 5~ 95%RH (Internal environmental
Ambient pollution -. measure corrosive gas There should be no standard of control
level corrosive gases section)
Looseness, The module should be move | The module should be
PLC Ingress the unit mounted securely. .
Conditions | dust or foreign Refighten screws
, Visual check No dust or foreign material
material
Loose terminal
Sorews Re-tighten screws Screws should not be loose | Retighten
Distance between
Connecting | torminals Visual check Proper clearance Correct
conditions Retighten connector
i
. Connectors should not be g ,
Loose connectors | Visual check loose mounting
' Screws
) Measure voltage between
Line voltage check input terminals DC24V: DC20.4 ~ 28.8V Change supply power
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Appendix1 Definition of Terms

Appendix 1 Definition of Terms

Appendix 1.1 General Terms

Describes PLC general terms used in this manual

(1) Module
A standard element with a specific function to structure a system such as I/O board assembled to be

inserted into the motherboard base

Ex) CPU module, power module, 1/O module

(2) Unit
A module or a group of modules as the minimum unit operating in a PLC system being consisted of a

PLC system as it is assembled with other module or a group of modules

Ex) basic unit, extension unit

(3) PLC System

A system consisting of PLC and peripherals structured to be controlled by a user’s program
(4) XG5000
Programming tool creating, editing and debugging a program

(PADT: Programming And Debugging Tool)

(5) 10 image area

Internal memory area of CPU module installed for keeping 10 status
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Appendix 1.2 Serial Communication Terms

Describes serial communication term

(1) Communication type
(a) Simplex
This is the communication type that data is transferred in a constant direction. Information can not

be transferred in the reverse direction.

(b) Half-Duplex
Data is transferred in two ways with one cable if time interval provided, though it can’t be transferred

simultaneously.

(c) Full-Duplex

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

(2) Transmission type

(a) Serial transmission

This type transmits bit by bit via 1 cable. The speed of transmission is slow, but the cost of

installation is low and the software is simplified.

X RX
e ui I Ui
76543210 76543210

RS-232C, RS-422 and RS-485 are the examples
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Appendix1 Definition of Terms

(b) Parallel transmission
This type is used in printer, etc., which transmits data in unit of 1 byte, so the speed is high and
the accuracy of data is reliable. However, the longer the transmission distance is, the higher the

cost of installation is geometrically.

1
TX RX

1L
1L

1L

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

start bit attached to the head of 1 character, and it is finished with a stop bit attached to the tail.

% For transmitting KOREA
Transmission Direction |:>

ele Islis el TsllsTel Tsllslel TslsTe] Tslslel TsllsleleIs
RN RN RN AR
ol F g (Ao A Ao TEA ot [RIA o] |O[Al{o]r|KIAllo]T]q |4
PIT i el NI il N i N il
e THE L ITUEL TURLYL ITUP L ITHT I (TR sl T

/ N\

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

and character synchronization between terminals, etc.

(5) BPS(Bits Per Second) 2t CPS(Characters Per Second)
BPS is a unit of transfer rate that represents how many bits are transferred per second. CPS is the
number of the characters transferred for a second. Generally, one character is 1Byte (8Bits), so CPS

is the number of bytes which can be transferred per second.

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

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

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

presents the correspondent addresses (station No., etc.) thereto.

(8) Port
Port is meant to be the part of the data process device which sends or receives the data from a
remote control terminal in data communications, but in Cnet serial communication is meant to be the
RS-232C or RS-422 port.

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

the specifications which have overcome this disadvantage are RS-422 and RS-485.

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

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

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

Client
RX TX
— ] — ] — ] — ]
RX X RX X RX X RX 1D
Server Server Server Server

(12) Full Duplex Communication

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

Client
RX TX
O C (@) (@)
RX TX RX TX RX TX RBRX TX

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

is used as data to help receiving side to check the signals if normal or distorted and to detect errors

in signals as compared with the received BCC after calculating BCC by receiving side itself using the

data input to the front terminal of BCC.

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

and monitoring, etc. without moving the physical connection of XG5000 in the network system where

PLC is connected to Cnet I/F module. Especially, it is convenient to control a remote PLC via modem.

H - -

XG-5000 s W |

s — -
RS-232C Cable RE-239C Cable

Dial-up

Modem i ] Madem
Public == Public
network line Relay station  network line

* XG5000: Programming software of XGT PLC for Windows

Al-6



Appendix1 Definition of Terms

(15) Frame
Frame is composed of transmitted and received data as in a specified form in data communication
including additional information of segments [station No., command, parameter by command], control
characters [ENQ, ACK, EOT, ETX] for synchronization, parity for detecting error, and BCC. The

structure of frame used for serial communication of Cnet is as follows.

Request Frame

E | station| comm

Head Segment Tail
N No. and Parameter by Commend

[~/

A |station | comm [ Proces| E
C No. and | sing | T
K Result| X

[ Xeplus]

N
RN

OOwW

Head Segment Tai

Response Frame
[Structure of general Tx/Rx frame]

- Head: ASCII value indicating frame start.
- Tail: ASCII value indicating frame end.
- BCC (Block Check Character)

€ Check data for Tx/Rx frame

€ Used to inspect reliability of data with such various methods as ADD, OR, Exclusive OR,
MULTPLY, etc

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

Use XG5000 to select [On-Line] — [Reset/Clear] — [Reset PLC] so to execute Reset, which will
restart PLC.
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Appendix 2 Communication Relay List (L)

Appendix 2.1 Communication Relay (L) List

Here describes data link communication relay(L).

(1) High-speed Link 1

Device | IEC type Keyword Type Description
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
LOOO |%LX000| _HS1 RLINK Bit 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.
Abnormal state after _HS1RLINK On
In the state of _HSmRLINK 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
LOO01 |%LX001| _HS1_LTRBL Bit 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.
L0020 | %L X032 ’ . High speed link parameter 1, k block general state
-~ ~ _HS1_STATE[K] | Bit Indicates the general state of communication information for each
LOOSF | 9L X095 (k = 00~63) Array | data block of setting parameter.
_HS1_STATE[k] = HS1MOD[K]&_HS1TRX[k]&(~_HS1_ERRIK])
o . . . )
L0960 A)L)EO% _HS1_MOD[K] | Bit ng.h speed link 'parameter 1,k bIoc.k station BUN operation mode
(k = 00~63) Array Indicates operation mode of station set in k data block of
LOO9F %L X159 parameter.
Normal communication with High speed link parameter 1, k block
0,
LOEOO A)L)ElGO _HS1 TRX[K] | Bit station
LO13E |96L X223 (k = 00~63) Array Ind|cate§ if communication sFate of k dgta of parameter is
communicated smoothly according to the setting.
o . . . .
L0}40 /oL)§224 _HS1_ERR[K] | Bit ng.h spee.d link parameter 1, k block statlorT op-eratlon error mode
(k = 00~63) Array Indicates if the error occurs in the communication state of k data
LO17F | %LX287 block of parameter.
L0i80 %L)§288 _HS1 SETBLO | Bit High speed link parameter 1, k block setting
LO21F |9%LX767 CKIK] AITay | ndicates whether or not to set k data block of parameter.
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(2) High-speed Link 2

Device

IEC type

Keyword

Type

Description

L0260

%LX416

_HS2_RLINK

Bit

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.

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.

L0261

%LX417

_HS2_LTRBL

Bit

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.

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.

L0280 ~
LO31F

%LX448

%LX511

_HS2_STATELK]
(k = 00~63)

Bit
Array

High speed link parameter 1, k block general state.

Indicates the general state of communication information for each
data block of setting parameter.
HS2 STATE[K]=HS2MODIk]& HS2TRX[k]&(~ HS2 ERRLK])

L0320 ~
LO35F

%LX512

%LX575

_HS2_MODIK]
(k = 00~63)

Bit
Array

High speed link parameter 1, k block station RUN operation mode.

Indicates operation mode of station set in k data block of parameter.

L0360 ~
LO39F

%LX576

%LX639

_HS2_TRX[K]
(k = 00~63)

Bit
Array

Normal communication with High speed link parameter 1, k block
station.

Indicates if communication state of k data of parameter is
communicated smoothly according to the setting.

L0400 ~
LO43F

%L X640

%LX703

_HS2_ERR[K]
(k = 00~63)

Bit
Array

High speed link parameter 1, k block station operation error mode.

Indicates if the error occurs in the communication state of k data
block of parameter.

L0440 ~
LO47F

%LX704

%LX767

_HS2_SETBLO
CKIK]

Bit
Array

High speed link parameter 1, k block setting.

Indicates whether or not to set k data block of parameter.
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(3) Common area

Communication flag according to P2P service setting

In case of XGB, P2P parameter is 1~3, P2P block is 0~31.

Device IEC type Keyword Type Description
L5120 | %LX8192 P2P1 NDROO Bit Indicates P2P parameter 1, 0 Block service
- — normal end.
L5121 | %LX8193 _P2P1_ERROO Bit Indicates P2P parameter 1, 0 Block service
abnormal end.
L513 %LW513 _P2P1_STATUSO00 Word Indicates grror code in case of P2P parameter 1, 0
Block service abnormal end.
1514 %LD257 _P2P1 SVCCNTOO Double | Indicates P2P parameter 1, 0 Block service
Word | normal count.
1516 0LD258 _P2P1_ERRCNTO0 Double | Indicates P2P parameter 1, 0 Block service
Word | abnormal count.
L07040 | %LX11264 _P2P2_NDROO Bit Indicates P2P parameter 2, 0 Block service
normal end.
L07041 | %LX11265 _P2P2_ERRO0 Bit Indicates P2P parameter 2, 0 Block service
abnormal end.
L0705 %LW705 _P2P2_STATUSO00 Word Indicates grror code in case of P2P parameter 2, 0
Block service abnormal end.
L0706 | %LD353 _P2P2_SVCCNT00 Double | Indicates P2P parameter 2, 0 Block service
Word | normal count.
L0708 | %LD354 _P2P2_ERRCNTO0 Double | Indicates P2P parameter 2, 0 Block service
Word | abnormal count.
L08960 | %LX14336 _P2P3_NDROO Bit Indicates P2P parameter 3, 0 Block service
normal end.
L08961 | %LX14337 _P2P3_ERRO0 Bit Indicates P2P parameter 3, 0 Block service
abnormal end.
L0897 0%L\W897 _P2P3_STATUSO00 Word Indicates grror code in case of P2P parameter 3, 0
Block service abnormal end.
L0898 | %LD449 _P2P3_SVCCNTOO Double | Indicates P2P parameter 3, 0 Block service
Word | normal count.
L0900 | %LD450 _P2P3 ERRCNTO0 Double | Indicates P2P parameter 3, 0 Block service
Word | abnormal count.
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Appendix 2.2 Network Register (N) List

Here describes about network register ( P2P parameter: 1~3, P2P block: 0~31)

Device IEC type Keyword Type Description
NOOO %NWO000 _P1B00OSN | Word | Saves another station no. of P2P parameter 1, 00 block.
NO000~0004 ‘il\(l)\(l)\/SOOOl _P1B0OORD1 | Word | Saves area device 1 to read P2P parameter 1, 01 block.
NOO5 %NWO006 _P1B0O0ORS1 | Word | Saves area size 1 to read P2P parameter 1, 01 block.
NOO06~0009 (i/%’\é\ivloom _P1BOORD2 | Word | Saves area device 2 to read P2P parameter 1, 01 block.
NO10 %NWO012 _P1B0O0RS2 | Word | Saves area size 2 to read P2P parameter 1, 01 block.
N0011~0014 fiAz)l\(l)\iV?OOlS _P1B0OORD3 | Word | Saves area device 3 to read P2P parameter 1, 01 block.
NO15 %NWO018 _P1B0O0ORS3 | Word | Saves area size 3 to read P2P parameter 1, 01 block.
N0016~0019 (ﬁ)’;\;\;omg _P1B0O0ORD4 | Word | Saves area device 4 to read P2P parameter 1, 01 block.
NO20 %NW024 _P1B0O0RS4 | Word | Saves area size 4 to read P2P parameter 1, 01 block.
N0021~0024 (ﬁ)’;\;\gOOZS —PlBSOWD Word | Saves area device 1 to save P2P parameter 1, 01 block.
NO25 %NWO030 | _P1B0OOWS1 | Word | Saves area size 1 to save P2P parameter 1, 01 block.
N0026~0029 ﬁl\(l)\;\?o\%l —PlBSOWD Word | Saves area device 2 to save P2P parameter 1, 01 block.
NO30 %NWO036 | P1BOOWS2 | Word | Saves area size 2 to save P2P parameter 1, 01 block.
NO0031~0034 ‘j{c(;)l\(l)\iV10037 —PlBSOWD Word | Saves area device 3 to save P2P parameter 1, 01 block.
NO35 %NWO042 | _P1BOOWS3 | Word | Saves area size 3 to save P2P parameter 1, 01 block.
N0036~0039 <i/<z)l\(l)\‘/1\/70043 —PlB‘?OWD Word | Saves area device 4 to save P2P parameter 1, 01 block.
N040 %NWO0048 | _P1BOOWS4 | Word | Saves area size 4 to save P2P parameter 1, 01 block.
N0041~0081 <i/<z)l\(l)\é\/70049 - Word | Saving area of P2P parameter 1, 01 block.
N0082~0122 ﬁr\i\i\googs - Word | Saving area of P2P parameter 1, 02 block. P2P
N0123~1311 (1/01'\;\2/70147 - Word | Saving area of P2P parameter 1, 03~31 block.
N1312~2623 (i’\i\;\gl%S - Word | Saving area of P2P parameter 2.
N2624~3935 (-){;,’\;\(,)?136 - Word | Saving area of P2P parameter 3.

U In XGB S type, Network register is available only monitoring. (Read Only)
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Appendix 3 Communication Error Code

Appendix 3.1 XGT Server Error Code

Error code is displayed as hex 2 byte (4 byte as ASCII code). The user can see error by frame monitor
and in case of viewing by ASCII, the user can see the following error code.

Error code Error type Error details and causes Example
Number of blocks |Number of blocks exceeds 16 at Individual
0003 ] 01rSS1105%MW10...
exceeded Read/Write Request
Variable length Variable Length exceeds the max. size of
0004 01rSS010D%MW10000000000..
error 16
0007 [Data type error Other data type than X,B,W,D,L received |01rSS0105%MK10
In case % is unavailable to start with 01rSS0105MWO0
0011 |Data error Variable’s area value wrong 01rSS0105%MWM
Other value is written for Bit Write than 00 01WSS0105%MX1011
or 01
Monitor execution ) ) )
0090 Unregistered monitor execution requested
error
Monitor execution
0190 Reg. No. range exceeded
error
0290 |Monitor reg. Error [Reg. No. range exceeded
Device memory ) o
1132 Other letter than applicable device is input
error
Request exceeds the max range of 60
1232 |Data size error Words to 01wSB05%MW1040AA5512,..
read or write at a time.
1234 |Extra frame error |Unnecessary details exist as added. 01rSS0105%MW10000
All the blocks shall be requested of the
Data type identical
1332 | . . 01rSS0205%MW 1005%MB10
discordant data type in the case of Individual
Read/Write
1432 |Data value error  [Data value unavailable to convert to Hex  [01wSS0105%MW10AA%5
Variable request )
Request exceeds the area each device
7132 area 01rSS0108%MWFFFFF
supports.
exceeded
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Appendix 3.2 Modbus Server Error Code

Error code is displayed as hex 1 byte (2 byte as ASCII code) and indicates type of error.

Code Error type

Error details and causes

01 lllegal Function Function code error

02 lllegal Address Address range exceeded

03 lllegal Data Value Data value not allowed

Appendix 3.3 P2P Client Error Code

Indicates error code shown at monitoring window of XG5000

Code Error type Error details and causes
01 ERR_NO_HEAD There is no head of receive frame
02 ERR_NO_TAIL There is no tail of receive frame
03 ERR_WRONG_BCC BCC is not correct
04 ERR_STATION_NO Station number of receive frame is not correct
05 ERR_WRONG_DRV_TYPE | Driver type is not correct
o7 ERR_FRAME_SND Can’t send TX frame
09 ERR_NO_USE_LINKID There is no communication module
OA | ERR_PLC_RESP_TIMEOUT | Receive frame is not received during time out setting time
0B | ERR_FRM_LENGTH Length of receive frame is not correct
0D ERR_ASCII_HEX_ERR ASC-HEX conversion of receive frame is not correct
OE ERR_RANGE_OVER Area of device is exceeded
OF ERR_NAK_ERR Response of receive frame is NAK
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(2) Compact type main unit (“H” type)
-. XBC-DN32H / XEC-DN32H
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-. XBC-DN64H / XEC-DN64H
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(3) Extension type Cnet I/F module

-. XBL-C41A, XBL-C21A
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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.

@
@
©)
)
©)
©)

Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the manual,
Any trouble attributable to others’ products,

If the product is modified or repaired in any other place not designated by the company,

Due to unintended purposes

Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
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 —1_ aluminum, iron and synthetic resin (cover) from
the reasonable endeavors for the pleasurably the product as they are reusable.

environmental preservation of the earth. -




www.ls-electric.com

LS ELECTRIC Co., Ltd.

m Headquarter = 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@Iselectric.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)
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