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Safety Instruction

Before using the product ...

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

» Safety Instructions should always be observed in order to prevent accident
or risk by using the product properly and safely.

» Precautious measures can be categorized as “Warning” and “Caution”, and
each of the meanings is as follows.

. This symbol indicates the possibility of serious injur
/\Warning ym > e PSSR OF SETIONS THLY
or death if some applicable instruction is violated

This symbol indicates the possibility of severe or
&Caution slight injury, and damages in products if some
applicable instruction is violated

Moreover, even classified events under its caution category may develop into
serious accidents depending on situations. Therefore we strongly advise users
to observe all precautions in a proper way 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.

After reading this user’s manual, it should be stored in a place that is visible
to product users.
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Safety Instructions when designing
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/N\Warning

» Please, install protection circuit on the exterior of PLC to protect

the whole control system from any error in external power or PLC

module. Any abnormal output or operation may cause serious problem
in safety of the whole system.

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

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

» Never connect the overload than rated to the output module nor

allow the output circuit to have a short circuit, which may cause a

fire.

» Never let the external power of the output circuit be designed to

be On earlier than PLC power, which may cause abnormal output or
operation.

» In case of data exchange between computer or other external

equipment and PLC through communication or any operation of

PLC (e.g. operation mode change), please install interlock in the

sequence program to protect the system from any error. If not, it
may cause abnormal output or operation.
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Safety Instructions when designing
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/\ Caution

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

Safety Instructions when designing

7

/\ Caution

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

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

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

Be sure that 1/0 or extension connecter is correctly secured. If
not, electric shock, fire or abnormal operation may be caused.

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

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

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

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

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

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

/\ Caution

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

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

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

Don’t let any foreign materials such as wiring waste inside the
module while wiring, which may cause fire, damage on the product
or abnormal operation.
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Safety Instructions for test-operation or repair
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/N\Warning

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

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

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

/\ Caution

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

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

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

Safety Instructions for waste disposal

7

/\ Caution

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

About User’s Manual

Congratulations on purchasing PLC of LSIS Co.,Ltd.
Before use, make sure to carefully read and understand the User's Manual about the functions,
performances, installation and programming of the product you purchased in order for correct use and

importantly, let the end user and maintenance administrator to be provided with the User's Manual.

The Use’s Manual describes the product. If necessary, you may refer to the following description and order
accordingly. In addition, you may connect our website(http:/eng.lsis.biz/) and download the information as a
PDF file.

Relevant User’'s Manual

: - No. of User
Title Description
Manual
It describes how to use XG5000 software especially about
XG5000 User'’s ) ) . o o
M | online functions such as programming, printing, monitoring 10310000512
anua
and debugging by using XGT series products.
XGK/XGB Series It describes how to use the instructions for programming
Instruction & using XGK/XGB series. 10310000510
Programming
It describes how to use the specification of power/input
XGB Hardware . ] . o
/output/expansion modules, system configuration and built-in 10310000926
User’s Manual ) ) )
High-speed counter for XGB basic unit.
It describes how to use the specification of analog
XGB Analog ) )
input/analog output/temperature input module, system 10310000920
User’s Manual ] ] o ) .
configuration and built-in PID control for XGB basic unit.
XGB Position It describes how to use built-in positioning function for XGB
. 10310000927
User’'s Manual unit.
XGB Cnet I/F It describes how to use built-in communication function for
_ . 10310000816
User’'s Manual XGB basic unit and external Cnet I/F module.
XGB Fast Ethernet I/F .
It describes how to use XGB FEnet I/F module. 10310000873
User’s Manual
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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
2 Specification Indicates general specification and performance specification of each module
P used XGB PLC.
3 System configuration Describes basic communication parameter setting.
4 Basic setting Describes basic communication setting
5 Communication Describes server for data communication between PLC and P2P parameter
function setting.
6 Remote connection Describes CPU connection method by communication channel through
XG5000, XG-PD.
XGT dedicated . . L
7 Describes XGT dedicated communication frame structure.
protocol
8 Example program Describes example program for communication test.
9 Diagnosis function Describes about self diagnosis by XG-PD.
Installation and
10 - Describes installation and wiring.
wiring
11 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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1.2 Characteristic

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

(2) 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.

(3) 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.

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

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

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

(7)  1:1 and 1:N communication are available.

(8)  With abundant self-diagnosis, trouble diagnosis is simple.

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

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

PLC is available.
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Chapter 2 Specification

2.1 General Specification

General specification of XGB PLC is as follows.

No. ltem Specification Related specifications
1 Operating 0T ~+55C
temp.
2 | Storage temp. -25C~+70C
Operating o
3 - 5~95%RH, no dew allowed
humidity
4 Storage 5~95%RH, no dew allowed
humidity
For discontinuous vibration
Frequency Acceleration Amplitude Number
10<f< 57Hz - 0.075mm
5 Vibration 57<f<150Hz 9.8"1/82 -
proof For continuous vibration , E;CJ‘;O times | 1ec 61131-2
nAxy,
Frequency Acceleration Amplitude Idirections
10<f< 57Hz - 0.035mm
57<f<150Hz 4.9m5°(0.5G) -
* Max. impact acceleration: 147ms'(15G)
* Authorized time: 11ms
6 Impact proof | , Pulse wave : Sign half-wave pulse IEC 61131-2
(Each 3 times in X,Y,Zdirections)
Square wave impulse noise AC:+1,500V, DC: £500 V E;S;ﬁifggslfems
Voltage: +4 kV
Static electric discharging (contact discharging), :Eg 212):(3)2)3-2
+8 kV (air discharging)
7 Noise proof | Radiation electromagnetic 80 ~ 1,000MHz, 10 V/m :Eg 212):3:)'33
Fast Digital/
. Power
Transient | Class odule Analog 1/0 IEC 61131-2,
/burst communication interface IEC 61000-4-4
noise Voltage | 2kV 1kV
8 Amt?l_ent No corrosive gas or dust
conditions
9 Operatlng 2000m or less
height
10 | Pollution level 2 orless
11 Cooling type Natural air cooling

2-1




Chapter 2 specification

[11 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.

2-2
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2.2 Performance Specification

(1) Built-in Cnet performance specification

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

Iltem

Specification

Channel 1 Channel 2

method

Serial communication

RS-232C RS-485

Modem connection

function
Act as communication client
. - XGT dedicated protocol client
Operation
P2pP - Modbus ASCII/RTU client
mode i o
. - User defined communication
(Operation  Notes 1
. - LS Bus Client N ¥
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

(bps)

Transmission speed

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

Station No. setting

Setting range: 0~255
Max. station No. available: 32 stations

distance

Transmission

Max. 15m Max. 500m

Diagnosis function

Check available by XG-PD diagnosis service

Notes 1) < LS Bus Client applicable version>

Series XBM XBCH XBCSU XBCS XBCE XG5000
Version |V3.40 or above [VV2.30 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 -

2-3
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(2) Extension Cnet performance specification

XGB extension Cnet communication module performance specification is as follows

Specification
XBL-C21A XBL-C41A

Item

Serial communication
RS-232C 1 channel RS-422(485) 1 channel
channel

Modem connection ] )
External modem connection available -

function
Operates as communication client
: - XGT dedicated protocol client
Operation
P2pP - Modbus ASCII/RTU client
mode
. - User defined communication
(Operation
- - LS Bus Client
definition
by port - XGT dedicated protocol
y port) Server edicated protocol 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
O]

, . Setting range: 0~255
Station No. setting ) ) .
Max. station No. available: 32 stations

o RS-232C: 15m
Transmission ) _ ) )
. (Extension available in case of using | RS-422/485: max 500m
distance
modem)
Diagnosis function Check available by LED and XG-PD diagnosis service
Consumption current | 120mA 120mA
Weight 569 569

2-4
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2.3 Name and Function of each part

XBM “S” Type
XBM-DN16/32S XBM-DR16S
o BT @ ! HEM-DR165 @
- ® { = ®
R5-2320 @ "‘ RS-232C
@ @ -
® ®
= ]
® @ ol
=l |
® = @
=) (=N
=) (=
(55 ) I
=] |lac]]
Ls 8-1 Ls
‘ -Fo@)
v } 8-3
8-2
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
@ Output 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
o1 | oolin 35485 | Buitin RS-485 connection connector
- “+” ““terminal connection connector ofRS-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-ON14E XEC-DP10E
XBC-DP14E XEC-DP14E
XBC-DR20E XEC-DP20E
XBC-DN20E XEC-DP30E
XBC-DP20E XEC-DR10E
XBC-DR30E

@ I QEEEEECEEaAal

~ mp, d % H—
— o or

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 8 ® |0]F

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-DN20S(U) XEC-DN20SU - J”L”;wk
XBC-DR20SU XEC-DN30SU S -
XBC-ON30S(U) ~ XEC-DN4OSU
XBC-DR30SU XEC-DN6OSU
®
XBC-ON40SU XEC-DR20SU —
XBC-DR40SU XEC-DR30SU riaflajel
HHRRER
XBC-ONGOSU _ = T 3—
CEltheanraa |
SleleloisioisIsISIe e
Co - o
© @
No. Name Purpose
@ Input indication LED Input indication LED
® PADT connection PADT connection USB(USB 1.1 supported) 1 channel,
connector RS-232C 1 channel connector otes 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
@ 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-485 connection terminal block
Built-in RS-232C/ - “+” ”-* terminal connection terminal block of RS-485
RS-485 Connection communication
terminal block - “TD”,”"RD”,”SG” terminal connection terminal block of
RS-232C communication
® Power terminal AC100~240V power terminal block

e

Notes 1) The S-type of XBC/XBC doesn'’t provide a usb port.
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XBC/XEC “H’ type
®
—
XBC-DR32H XEC-DN32H @ @ @ @ © @
o B )
XBC-ON32H XEC-DN64H — @ @ @@ @E !
- L - oooooooo
XBC-DR64H  XEC-DP32H 5 El | @{mmm
XBC-DN64H  XEC-DP64H \ e
XEC-DR32H 7 lodam ® = |
2 i ?@ :‘| A CIERR —A—
XEC-DR64H =/ ghooooas
O — Al oooooooo
CREERREEEEEE
lolojojol0}0i0l0l0l00:0]
= —~— =
@) @
No. Name Purpose
@ Input indication LED Input indication LED
® PADT connection PADT connection USB(USB 1.1 supported) 1 channel,
connector 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
@ 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-485 connection terminal block
Built-in RS-232C/ - “+” ”-* terminal connection terminal block of RS-485
RS-485 Connection communication
terminal block - “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

< (D
=

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
On Normal operation

RUN Operation status indication
Off Abnormal operation

VE Interface with main unit status Flicker Normal operation

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 reception 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/O 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

[=] =l [=]
x| x| x|
=CH| “— [=c| =CH|
L] L] L]
=H| “— [=cu| =H|
=n| =n| =n|
L= = L=
=CH| - |=cm| =CH|
L=] L=] L=]
=CH| o [ =CH|
L=]

. . hd Y
Main unit L
inuni I/0O module Special module Communication
module
Iltem content
I/O configuration point e XB(E)C-DxxxH: 32 ~ 384 points

Digital I/O module e Max. 10

Extension module
connection available no.

Analog module e Max. 10

Communication
module

e Max. 2

e XBC-DR32/64H e 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
Productlist | " le o XBF-ADO4A o XBF-RDO4A
Analog module e XBF-DVO0O4A e XBF-RDO1A
e XBF-DCO4A e XBF-TC04S
Communication e XBL-C41A e XBL-C21A
module e XBL-EMTA
Option
Memory module e XBO-1024A
module
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3.1.2“S” type System Configuration

®-
I!

[ J I\ J
Y v Y
Main unit 1/0 module Special module Communication module
Item Content
I/O configuration point e XBM-DxxxS : 16 ~ 352 point
) Digital /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

Digital I/O module

e XBE-DC08/16/32
e XBE-TNO08/16/32
e XBE-TP08/16/32
e XBE-RY08/16A

o XBE-DR16A
Extension
F_’“’d“c‘ module o XBF-ADO4A o XBF-RDO4A
list Analog module o XBF-DVO4A o XBF-RDO1A
o XBF-DCO4A o XBF-TC04S
o e XBL-C41A o XBL-C21A
Communication module
e XBL-EMTA
Option
Memory module e XBO-1024A
module

3-2
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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 ho 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

. -
XGB main unit built-in
II communication
Ls

[Figure 3.2.1] 1:1 communication with PC

o Wiring method

External form of |~ Connection number and signal XGB mainunit | =g external
PC Pin no. direction B (715 Signal form
name
1 1 485-
2 ) 485+
(RXD)
3(TXD) . < |1
4 4 > |2
5(GND) 5 R |3
4
6
5
-
Female Type 8
9

In case of using channel 2, connect 485+ and 485- of RS485 terminal.

3-3



Chapter 3 System Configuration

(2) In case of using 1:1 connection with monitoring device such as XGT Panel

®-
I! XGB main unit

[Figure 3.2.2] 1:1 communication with HMI

XP series (LSIS)

. RS-485 I/F

RS-232C I/F

e Wiring method (RS-232C)

XP XGB main unit
Connection number and XGB external
XP external form : - Signal
Pin no. signal direction Pin no. form
name
1 1 485-
FE—
2(RXD) 2 485+
3(TXD) 3 SG 1
4 4 X 2
5(GND) 5 rx |2
4
6
5
7
L.
8
Female Type
9
Note) In case of PMU, short no.4 and no.6, short no.7 and no.8.
e 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 J

RS-485 I/F

XGB main unit

Ls™

[Figure 3.2.3] 1:1 communication between PLCs

¢ Wiring method

XGB main unit XGB main unit
XGB external Connection no. and
form Pin no. Signal direction W S|gna| name
no.

1 > 1 485-
1 .

2 > 2 4
5 485
3 3 3 SG
4
0 ! >< : s

5 5 RX
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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
q ] m R |

[Figure 3.2.4] dedicated modem communication with PC
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3.3.3 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
¢ Cnet #1 station ~ N station is Communication between Cnet I/F modules 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

Cood

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

-

II RS-422 communication I

(T3

eeo0cccoe
RS-232C
Communication

[Figure 3.2.5] Dedicated modem communication with PC

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
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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

. B B

HMI - PC -
(GLOFA VIEW) FEEGMENT FEEGMENT FEEGMENT FEEGMENT

e BN B
|

L ] l
f—SE&HED
G EER R B

l l 1 |

XGB PLC F-BEGMENT F-BEGMENT F-BEGMENT
Cnet

= g RS-422 communication
RS-232C communication

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

Tvpe Module setting
yp XBL-C21A XBL-C41A Station no.
PLC Cnet #1 XGT server P2pP 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

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
Cnet#1

off Optical

Monitoring ofjmoderm
device L
RS-232C communication Moving material
XGB PLC XGBPLC ___
Cnet#2
RS-422

communication

Optical

_-————'1_______

modem

e oW

RS-232C communication
XGB PLC

Chet# 3

=
&
¥
O

RS-232C communication

RS-232C
communication

Optical

modem

[Figure 3.2.7] Optical modem communication system
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3.2.6 Wireless modem communication for communication between revolution bodies

¢ 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

Wireless modem

RS-232C communication

XGB PLC
Cnet# 2

Wireless modem

[Figure 3.2.8] wireless modem communication system

Module setting

Type

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

3-10

RS-232C
communication



Chapter 4 Basic Setting

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

(It is 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 XG-PD.
- Set parameter according to network configuration at

XG-PD, download parameter

v

Enable link at XG-PD.

- Not enable link act as server.

v

Operation start

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

By using XG-PD, 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 XGP-PD. To set system
about Cnet I/F module located in temporary position, register each module at XG-PD. 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 File-New File and input project name, select XGB series as PLC series.
About CPU type, in case of “S” type, select “XGB-XBMS”, in case of “H” type, select “XBC-XBCH".
In case of IEC type, select “XGB-XECH”

File Edit View Online Tools Window Help

0= - & BEX 2% =
Project window x
= @ aza(XGB-XBMS) New Project |X\
(=M Bas=00: Default —
% 00: Embedded Cnet

&= 01: Empty slot

&2 02: Empty slot §
&5 03: Empty slot File location: D:#fXG5000WTEST

&3 04 Empty slot
&= 05: Empty slot Select Folder.

3 06: Empty slot PLE Series

&= 07: Empty slot
OxeKk @xaB OX6l OXGR

Project name: ‘TEST OK I

CPU kind: XGB-XBCH hd
XGB-DR16C3
. XGE-XBMS
Project comment XGBXECH

_Stan... E tigh... | E r2e 1

x

XG-FD - Message wir

\RsultA Parameter check }\ Used address f

Ready

[Figure 4.2.1] New project making screen

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, in the “standard settings”, the user select slot location to
register Cnet I/F module and shows “Communication module settings” window. In this window, you
register Cnet I/F module about wanted slot position. If you double-click at the slot position, you can
set communication card. At this time, slot 0 is set as built-in Cnet. In case of using Cnet module other

than built-in Cnet, registration is necessary.
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B XG-PD

Eile Edit View Online Tools Window Help

DEHE iR X e 352 HEE &

BEEDR®

| Project window
= @ TEST{GBE-¥BMS) ~
- Base00: Default il
£ 00: Embedded Cne
&= 01: Empty slot
€8 02: Empty slot
-3 03: Empty slot
&= 04: Empty slot
€3 05: Empty slot =
23 06! Empty slot

L AT Eeeed et

| ] >|_

- o=

X

Communication Module Settings

W

£
" stan... | & Hah... | Erzr |

XGE-FD - Message wir -~ X

4[4 ][ » H\Rﬁlllt,'"\ Parameter check ,}\ Used address f

Ready

[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 XG-PD, you should connect basic unit.

After [Online]-> [Online] after doing communication setting by using “Connection setting” -> Selecting

“Connection” and doing local connection (or remote 1/2 connection). In case of normal connection,

lower menu of “online” is activated, selecting [Online]-> “Read IO Information”, equipped

communication module is searched automatically.

P XG-PD

Or Inei Tools Window Help
D B’M n g Disconnect
&

File Edit View

lseeeEs =aTy

| Project window

% Write Parameter (Standard Settings,HS Link,P2P)
Read Parameter (Standard Settings, HS Link,P2F)

0: [k Enable Link (HS Link,P2F)
0e
¢
o€
System Diagnosis

Reset

s, [Ho R |

HG-PD - Massage wir - %

LAIENIL DI\Rsult/{ Parameter check )\ Used address /

Read module connected from each base. L, RS-232C, Errar

[Figure 4.2.3] Cnet I/O information read screen
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At this time, in case registered module is different with currently connected module or type of

communication module in the previous project, it shows whether it changes or not with the following

XG-PD

' 'l-.,‘ There is no module information in based slotl. Change?

message.

L fes J [ Mo

[Figure 4.2.4] 1/0 information change message

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

10 module information window.

™ XG-PD
File Edit View Online Tools Window Help

DFHE 2o i2RaX Bag Qg REBe 2BEME

| Project window x|
= @ TEST(XGB-XBMS)
= Base00: Default

% 00: Embedded Cnet
&3 01: Empty slot
-3 02: Empty slot
&3 03: Empty slot
-3 04: Empty slot
&3 05: Empty slot
2 06: Empty slot
LSO Empty slot

" B sten... [ Bl rch.. | B e |

’E-PD - Message wir ~ X

][4 }I\Rﬁult,v{ Parameter check i Used address

L, R5-232C, Error

o
m
o
o

=

[Figure 4.2.5] Communication module registration compete screen
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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
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.

B [t can act as XGT client and Modbus client.
B |n 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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Standard Settings - Cnet E]

Communication settings
Channel 1 Channel 2
Type:
Speed: EET | | 15200 v
Data bit: g ~| |8 w
Stop bit: 1 1 w
Parity bit: NOME | |NOME v
Modem type:
Modem
Initialization:
Station Mumber: |0 1
Delay time: o
(D-255)(*10ms) N
Time out:
(D-50M100ms)
Active mode
Channe! 1: HGT server w
Channel 2. Modbus ASCll server  » Maodbus Settings
I OK ] [ Cancel ]

[Figure 4.3.1] Built-in communication standard setting screen
4.3.1 Setting item

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

Item Setting content

Station no. |e You can set from station 0 to station 255.

Communicati
¢ 1200, 2400, 4800, 9600, 19200, 38400, 57600,115200 bps available
on speed

Data bit e 7 or 8 bit available

Parity bit | e None, Even, Odd available

Stop bit |e 1 or 2 bit available

o |tis fixed as follows according to Cnet type

Communicati| 1) Built-in communication — channel 1 : RS-232C , channel 2 : RS-485
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

Delay time | e It sets interval of communication frame

Time out | e It sets the time waiting respond after requesting data.(100ms unit 1~ 65535 available)

[Table 4.3.1] communication parameter setting item
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*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

Operation mode setting

» Sets operation mode

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

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

Modbus
Modbus ASCII server It acts as Modbus ASCII server
communication

Modbus
Modbus RTU server It acts as MOdbus RTU server
communication

[Table 4.3.3] operation mode setting item

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 XG-PD, 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.
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Standard Settings - Cnet rg|
Communication settings
Channel 1 Channel 2
Type: RS5422 i
Speed: 38400 ~
Data bit: 3 W
Stop bit 1 v
Parity bit oDD v
Modem type:
Modem
Inttialization
Station Mumber: 2
Delay time: 10
{0-255)("10ms)
Time out:
{0-50)"100ms)
Active mode
Channel 1:
Channel 2: HET server v

[Figure 4.3.2] Communication module setting screen

If standard communication parameter setting ends, download Cnet module.
If you select [Online -> connection -> Write parameter], download is executed. After downloading,

parameter is applied shortly.

Write parameter(standard settings,HS link,P2P) f5__<|

[ OK l [ Cancel

[Figure 4.3.3] Write Parameter screen



Chapter 5 Remote Connection
-

Chapter 5 Remote Connection

5.1 Remote Connection

5.1.1 General
In case PC executing XG500/XG-PD 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.

#E-5000

;

’i — 0=
—
=

R5-232C Cable

Dial-up
Modem Public line Soeos Public line Modam

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 XG-PD.
2) Sets Modem type of Cnet I/F module (RS-232C) as Dial-up modem and inputs atz in Modem
Initialization.

Communication settings
Channel 1 Channel 2
Type: RS232C v
Speed: 19200 W
Data bit: 8 v
Stop bit: 1 N
Parity bit: MNONE v
Madem type: Dialup Modem w
Maodem .
Initialization:
Station Mumber: 3
Delay time:
(0-255)(*10ms)
Time out:
(0-50)(*100msz)
Active mode
Channel 1:
Channel 2: HET server w
| QK | [ Cancel ]

[Figure 5.1.2] XG-PD 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 ?X

Connection settings

Te: | IR v
Depth Femote 1 v

General
Timeout interval: 4 3 sec
Retrial times: 1 =

Read / Write data size in PLC un mode

* Send maximum data size in stop mode

[ Connect ] I OK ] ’ Cancel ]

[Figure 5.1.3] Modem connection setting screen of XG5000
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2) Select settings of “Connection settings” and set detail of modem
Details PX
Modem
Madem Type
@®Dislup O Dedicated

Modem settings

Port number: coM1 w

Baud rate: 15200 v

Phone number: | 0415508114

(Omit )

Station number: 1 -

I oK H 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 Chet
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 nhumber and ‘,” symbol.

Ex) In case extension number is ‘9": set as 9, 0343-398-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
reception station, dial-up modem communication is impossible.

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.
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e
gl
1
e
=
—
—

5]

L]

R5-232C Cable

Dial-up
Modem

Public line EEEEE Public line

R-232C Cable

|

Tandem center

Details

Modem

i Remote 1 i Remote 2

i Communication : Communication

: module 1"

i module

Maodem | Remote 2 |

Networktype: | XGLCnet

Remate 1 communication module

Base number:

Slat number:

Cnet channel: |Channe| 1

vl

Remate 2 communication module

Station number:

|P address:

I

[ oK H Cancel ]

[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.

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.
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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.

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)

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.
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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.

RS-232C Cable

R5-232C Cable

IDDDU l — o000

hodem hodem

Dedicated line

[Figure 5.1.6] XG5000 remote connection example by dedicated modem

[Figure 5.1.6] 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.

Online Settings - NewPLC 2 Details i2E3
Connection settings Modem
Type: v Modem Type
(ODialup (@ Dedicated
Modem settings
General Port number: comM1 v
Timeout interval: 0 S
meeut iniena ) 56C. Baud rate: 18400 v
Retrial times: 1 =
Phone number:
Read / Write data size in PLC nun mode {Omit )
Station number: 0 —
* Send maximum data size in stop mode
Connect ] [ QK l [ Cancel ] [ 0K ] [ Cancel

[Figure 5.1.7] 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 21X

Maodem | Remote 2

Network type: XGL-Rnet v

Remoate 1 communication module

-
Base number: 0 -
Slot number: 1 —

Crnet channel:

Remote 2 communication module

Station number: B

-~
= -

IP address:

[ OK ][ Cancel ]

[Figure 5.1.8] 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.

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)

(d) In case you want to disconnect remote connection, select disconnect at online menu.
Disconnection menu box shows and remote connection is disconnected.

(e) If disconnection is done normally, Cnet I/F module and XG5000 are switch into initial mode. In
case of reconnection, retry from (b) item to reconnect.

(f) Since for optical modem, wireless modem, only media between modems is different. Connection
method is same.
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5.1.3 Remote connection between Cnet I/F modules

(1) Remote connection through dedicated modem

[Figure 5.1.13] 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.

]

Remote connection

Remote client Remote server
RS-232C Cahble R&-232C Cable
[==et— z_ fTEoeT
Dedicated modem Dedicated line Dedicated modem

[Figure 5.1.9] 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 XG-PD as dedicated modem and have it

operate as XGT server.

Standard Settings - Cnet E\
Communication settings
Channel 1 Chaninel 2

Type RS232C v
Speed: 5600
Data bit: 8
Stop bit 1 R
Parity bit: NONE
Modem type: Dedicated Modem |+
Modem
Inttiglization:
Station Number: 1
Delay time
{0-255)10ms)
Time out

(0-50)(100ms)
Active mode
Channel 1:
Channel 2: XGT server v

[Figure 5.1.10] Cnet I/F module XG-PD setting of remote PLC
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(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.

2) XG-PD setting
a) Set active mode of RS-232C of Cnet I/F module at XG-PD as Use P2P settings.
b) Set modem type of Cnet I/F module (RS-232C) as dedicated modem.

Standard Settings - Cnet g|
Communication settings
Channel 1 Channel 2

Type: RS232C v
Speed: 9600 L
Data bit: 8 -
Stop bit: 1 R4
Parity bit: NONE v
Modem type Dedicated Modem |
Modem

Initialization

Station Number: 1

Delay time:

{0-255)"10ms)
Time out 1

(0-50)("100ms})
Active mode
Channel 1:
Channel 2 Use P2P seftings v

[Figure 5.1.11] Cnet I/F module XG-PD 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.
Online Settings - NewPLC @3 Details (@3]
Connection settings RS-232C | Remote 1
Type: [Rs222C v RS-232C settings
Depth: | Remote 1 3 Port number: | [a] )| v
Baud rate: T15200(4GT) h,
General
Timeout interval: 407 [sec
Retrial times: 1 =

Read / Write data size in PLC run mode

* Send maximum data size in stop mode

[ Connect ] [ oK ] [ Cancel ]

[Figure 5.1.12] 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.

R5-232C | Remote 1

Network type: KGL-Cnet A

Local communication module

Base number: 0 e
Slot number: 0 =
Cnet channel: Channel 2 w

Remate 1 communication module

Station number: g =

w

|P address:

l OK I[ Cancel ]

[Figure 5.1.13] 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.

(c) 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.
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(d) In case of optical modem, wireless modem other than dedicated modem, communication media
is only different, method of remote connection is same.

[Figure 5.1.14] 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.

MGS000 el

Remote connection

______

\l Remote Cent

R2-232C nlerfac

HFDAT* HHHHHHH“““I

Wireless modem

RE=-232C Intarfac

...:||IJ|||||||HHH

Wireless modem

=

[Figure 5.1.14] remote connection by using wireless modem
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(2) Remote connection by RS-422/485
[Figure 5.1.15] 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 5.1.15] 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.

5-12



Chapter 6 Server function and P2P service
|

Chapter 6 Server function and P2P service

6.1 Server Modbus Service

6.1.1 General

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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6.1.2 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”.

6.1.3 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 gl
Communication settings
Channel 1 Channel 2
Type: RS485 w
Speed: 5600 L'
Data bit: g v
Stop bit: 1 A
Parity bit: MONE -
Modem type:
Maodem
Initizlization:
Station Mumber: 0
Delay time: 0
(0-255)10ms)
Time out:
{0-50)("100mz)
Active mode
Channel 1:
Channel 2: Modbus ASCIl server L Madbus Settings
I OK ] [ Cancel ]

[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 ZA;:' no. of response

01 Read Coil Status OXXXX 2000 Coils

02 Read Input Status TXXXX 2000 Coils

03 Read Holding Registers 4AXXXX 125 Registers

04 Read Input Registers 3XXXX 125 Registers

05 Force Single Coil OXXXX 1 Coil

06 Preset Single Register 4XXXX 1 Register

15 Force Multiple Coils OXXXX 1968 Coils

16 Preset Multiple Registers 4XXXX 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.

Modbus Settings X

Bit read area Address: POOO0
Bit write area Address: PO100
‘Word read area Address: PO20

Word write area Address: PO30

uru

| 0K d [ 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

[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 are from M0000 (bit)
and Word writing area from D0000 (word).

Base address input value should be in XGB series internal device area.
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Since address of Modbus 1~9999 (decimal number), size of bit IO 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 0™ byte 0™ bit, 00002 corresponds 0™ byte first bit.

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 XG-PD, each P2P parameter consists of max.

32 P2P block.

The following figure is example of P2P parameter setting window of XG-PD.

B XG-PD - [PZP block settings - P2P 01]

Eile Edit View Online Tools Window Help -8 X
& oo ¥ X S8 @ REME
Project window =
P -~
= %%S-IF:(;PGDB?[?EE?D Cret] Ihdex | Ch. Diriver Setting P2P function | Conditional flagq Carmand twpe|{  Data type \Er?él:?l
pap Clhzz"'e' 0 1 %GT client WRITE FO092 Single 2BYTE 1
P2P Blo " 5
% User frame definition 1 2 HET clent wWRITE FOo92 Single 2BYTE 1
&3 PP 02 2
= P2P 03 3 A
< >

E stzn... | El High... B rar | P2P 01

»

#G-PD - Message wir

\ Result !{' Parameter check .}'\ Used address ."'r
JReady L, R5-232C, Error fWarnin

[Figure 6.2.1] P2P parameter setting example

[N1] 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.

€@ P2P parameter registration window
Diverse P2P parameter setting about one Cnet I/F module is available.
Each P2P parameter consists of P2P channel, P2P block, user frame definition.
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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.

™ XG-PD

File Edit View Online Tools Window Help

== d BE X &5 =)
| Project window - x|
= @ TEST{XGE-KBMS)

=-£2} P2P 01 [B0SO Cnet]
. &) P2 Channel

-[&] P2P Block
@ User frame definition

E sten... | HHigh.. Eeew

4[4 P PI\RﬁuIt,v{ Parameter check )\ Used address ,."

| ¥E-PD - Massage wir ~ ®

Ready OFFLINE

[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

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.
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P2P Channel Setting @

Channsg Operating Mode | F2P Diiver | TCPAUDF | Client/S erver | Partner F'ort| Partner IP address |
1 Modbus ASCI server
2 Use P2P [ #GT clent 3

|Jser frame definition

M odbus A5CI client
Modbuz RTU client

[ 0K l [ Cancel

[Figure 6.2.3] P2P channel setting screen

Driver selectable in XGB Cnet and meaning are as follows.

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.

* Modbus instruction code and Address allocation

Code Purpose 'ggfai (;O dn dfeLscs: Reference
01 Read Coil Status OXXXX(bit-output) Bit read
02 | Read Input Status TXXXX(bit-input) Bit read
03 | Read Holding Registers 4XXXX(word-output) Word read
04 Read Input Registers 3XXXX(word-input) Word read
05 | Force Single Coll OXXXX(bit-output) Bit write
06 | Preset Single Register 4XXXX(word-output) Word write
15 | Force Multiple Coils OXXXX(bit-output) Bit write
16 | Preset Multiple Register 4AXXXX(word-output) Word write

[Table 6.2.2] Modbus instruction code and data code table
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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

window shows.

B XG-PD - [PZP block settings - P2P 01]

Eile Edit View Online Tools Window Help - 8 x

& o4 X %8 @ BEEOE
Project window ®
. p .
=] ?%S‘IF:[;PGEIX[BBF;:)D et Index | Ch. Dirivver Setting PZP function [ Conditional flag Command type{  Data twpe .‘,r:ﬁ"a;
k2p Clhﬂc:"'e' ] 1 S(GT client WRITE FOOg2 Single 2BYTE 1
2P Blo - .
Q@ User frame definiton 1 2 #GT client WRITE Fongz2 Single 2EYTE 1
= P02 2
&7 PP 03 3 ¥
¢ >
stan... | [ High... pap | P2P 01

X

¥E-PD - Massage wir

\Resultl.l'{' Parameter check .}‘. Used address I.-"

JReady L, R5-232C, Error Marnin

[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.

B XG-PD - [PZP block settings - P2P 01]

File Edit Yiew Online Tools Window Help x
DeEdE o # x 23 =B O
Project window ®
. . -~
= ?%S-IF—‘[:PGET[BB?:)D Cret] Index | Ch. Ciriver Setting F2P function | Conditional flag Command type|  Data type J:ﬁé;
Par Clhc"c:"'e' 0 1 %GT client WRITE FoDs2 Single 2BYTE 1
P2P Blo " .
% User fame definition 1 2 #GT client wRITE Foogz Single Z2BYTE 1
= PR 02 2 2 HET client
& PP 03 3 %
< >
stan... | [ High... pap | P2P 01
=
L
=
2
a
=
g \ Result ."{. Parameter check .}‘. Used address I.-"
|Ready’ OFFLINE

[Figure 6.2.5] P2P instruction screen
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Setting item per each instruction and meaning are as follows.

1) Read instruction
It is instruction when reading and saving temporary area of partner station. It is used equally

without reference to driver. The basic configuration is as follows.

Variable Setting X

Warable:
Fead area | Save area | Address |
1 4000 Looad WO00o
Z K.oooo PO10 WOO00E
3 100 LO0as [RLLI R
4 Kooos +050 WOO01E
| 0K | [ Cancel ]

[Figure 6.2.6] Variable setting screen of P2P Read instruction

Item Description Reference
Channel Designates channel to communicate
) 1,2 Main unit built-in
setting (Channel 1 : RS-232C, channel 2 : RS-485)
Conditional flag Designates communication command condition flag all Bit device
Command Single Designates communication device individually
type continuous | Designates communication device continuously
Bit Sets data type to communicate as Bit
1Byte Sets data type to communicate as Byte 1Byte
Data type 2Byte Sets data type to communicate as WORD Word
4Byte Sets data type to communicate as Double WORD Dword
8Byte Sets data type to communicates as Long WORD Lword
) Determines the number of area to read individually
No. of variables .
(Up to 4 available)
Effective when command type is single and up to 120 byte
Data size Unit: Byte
available
Detestation station
Sets destination station number to communicate
number
Variable setting
Read area Designates device of destination station to read
Save area Designate saving device to read
Address Memory area used in internal system Auto setting

[Table 6.2.3] Read instruction setting item
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2) Write instruction

Instruction used to write data to wanted area about destination station and this is used commonly

regardless of driver type. Basic configuration is as follows.

ltem Description Reference
Channel Designates channel to communicate
1,2 Main unit built-in
setting (Channel 1 : RS-232C, channel 2 : RS-485)
Conditional flag Conditional flag All Bit device
Command Single Designates communication device individually
type continuous | Designates communication device continuously
Bit Sets data type to communicate as Bit
1Byte Sets data type to communicate as Byte 1Byte
Data type 2Byte Sets data type to communicate as WORD Word
4Byte Sets data type to communicate as Double WORD Dword
8Byte Sets data type to communicates as Long WORD Lword
No. of variables Not used in Modbus communication
Effective when command type is single and up to 120
Data size ] Unit: Byte
byte available
Detestation station
Sets destination station number to communicate
number
Variable setting
Read area Designates device of destination station to read
Save area Designate saving device to read
Address Memory area used in internal system Auto setting

[Table 6.2.4] P2P Write instruction setting item

In case M102 bit is set by using channel 2 about destination station 2, the following example

shows that it reads 10 byte from memory M125(Word) and writes P20(Word) of destination .

[Figure 6.2.7] P2P Write instruction setting screen

3) Send instruction

Desting —
Index | Ch. Diriver Setting | P2P function | Conditional flag Command type{ Data type V’:ﬁé;;g Data size | tion stlia)ltiaosrt:nnatmger Frame Setting Wariable setting contents
station
0 2 HGT client WwRITE Mo102 Continuous | 1 BYTE 1 10 I 2 Setting Mumber :TREAD1:M125,54VET:PO20
1 Setting
2 Setting

Instruction used to send temporary frame to external device by not specified communication method

other than XGT/Modbus protocol. (User defined communication)
You should select one frame per Send instruction and designate fixed size/variable size about memory

of each frame in this instruction.
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Before using this instruction, you should define frame to send.

Index | Ch Diriver Setting F2P function | Conditional flag Frame Setting Wariable zetting contents
0 1 zer frame definition SEND FOO93 T#B Setting Mumber :1READT:MO02 SIZET:2
1 Setting

[Figure 6.2.8] P2P Send instruction setting screen

Item

Setting content

Reference

Channel

Designates communication channel

Conditional flag

Sets transmission conditional flag

Frame is already registered at transmission

Frame Designates transmission frame name
frame
. Read area | Designates internal device to send Setting available when variable sized
varia Size Sets size of device to send variable is set among Body segment of
Ple Address Indicates network device allocation transmission group

[Table 6.2.5] P2P SEND instruction setting item

4) Receive instruction
Instruction used to receive the frame among frame sent by destination station.

You can’t select same frame about each P2P Receive instruction block. About receipt frame, you

can determine one receipt instruction block.

Index | Ch. Diriver Setting F2P function | Conditional flag) Frame Setting Wariable zetting contents
1] 1 Izer frame definition SEMD FOo93 T=.B Setting Murmber :TREADT:MO02 512ZE1:2
1 1 Idzer frame definition|  RECEPE Fx.B Setting MHurnber :154%E1:MO00
2 T abhimm

[Figure 6.2.9] P2P Receive instruction setting screen

Item Setting content Reference
Channel Designates communication channel
Frame Designates receipt frame name Frame already registered at receipt frame

abl

Vari | Save area

Designates internal device to receive

Setting available when variable sized

Address

Indicates network device allocation

variable is set among Body segment of

receipt group

[Table 6.2.6] P2P Receive instruction setting item

In case of receipt, if frame fitting in communication type of designated group, each data is received at

designated variable sized variable area.
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6.2.5 User defined frame information
In case of sending frame the user wants or receiving some frame in network, you should define
send/receive frame. It is available in P2P service.
All frames consist of Head, Body, Tail and each can be omitted.
User defined frame in XGB series is indicated group name and frame name and each meaning is
as follows.
1) Group
- Group of fame having same Head and Tail
- For registration of frame, registration of group is necessary
- Click right mouse button with cursor on user frame definition of project window.

- If group edit window shows, set group name and frame type.

Group Edit

Project window =

= &2 TEST(XGE-¥EMS) R i

=&, P2P 01 [B0S0 Cnet] S _
P2P Channel type:
P2 Block
e

= PP 02
= PP O3

oK l [ Cancel ]

[Figure 6.2.10] Group add screen
2) Frame
- It consists of Head, Body, Tail
- Defines transmission/reception frame
- Adding fixed, variable sized variable at Body
- Frame consists of diverse segment, about one Body, variable segment can be registered up
to 4.

- With mouse on group TX [Transmission], click right button of mouse and add frame.

Project window x

= &3 TEST(XGB-XBMS)
=4, P2P 01 [B0S0 Cnet]

P2P Channel Frame Edit FX|
P2P Block
=] @ ;er frame definition Type: |[MT=S "
&3 PP 03 Delete Group
ok ] [coren ]

[Figure 6.2.11] Frame add screen
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3) Segment
- Head, Body, Tail of frame consist of diverse segment, you can register to the following frame

edit window.

k2| 1 of user account - TX.HEAD

Mumber Form Size Data Memary
a0 Mumerical constant 1 05
a1 String Constant 3 T5T

[Figure 6.2.12] Frame HEAD segment setting screen

- Numerical constant, String constant, fix sized variable, variable sized variable in segment

consisting frame.

Add segment

Form: | Numerical constart L

Size:

String Constant
Datg: |Fixsized varable
Varisble sized varable

[] Assign memony

[ OK ] [ Cancel ]

[Figure 6.2.13] Add segment setting screen

A) Numerical constant
- Defines part fixed as constant among frame

- Value of data is Hex.

Add segment

Fom: |Numeriu:a| constant V|
Size: |:| (Constant)
Data: |1234567g] | (HEX)

[] Assign memory

[ oK l [ Cancel

[Figure 6.2.14] Add numerical constant segment screen
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B) String Constant
- Register String Constant among frame

- Value of data is ASCII value.

Add segment E|
Fom: | Sting Constant w
Size: (Constant)
Data: | ARCDEFGH {HEX)
[] Assign memary

[ OK ] [ Cancel ]

[Figure 6.2.15] Add string constant segment screen

C) Fix sized variable

- It is available at Body area of reception frame

- Used in case of processing data as size as defined among received frame

- Size is byte unit

- Transmits/receives data as ASCII

- Data transmission example of 2 words: h12345678 (2words) => 3132333435363738 (8 byte)
transmission

- In case of transmitting/receiving data of 2 words, since it changes into ASCII, data size should
be “8”.

- If checking “Assign memory”, you can save at PLC Memory.

- Conversion, Swap available.

Add segment E'
Form: | Fiy sized variable v
Size: (Constant)
Assign memary

Conversion: | NoNE "
Swap: NONE "
[ QK l [ Cancel

[Figure 6.2.16] Add fix sized variable screen
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D) Variable sized variable
Available at Body area of TX/RX frame
- Transmission frame
*Used in case of changing length of frame
=If checking “Assign memory”, it makes transmission frame by data read from PLC

memory

- Reception frame
*Used in case of processing variable sized variable among received frame
*Registering at last segment among Body area is available.
= If selecting “Assign memory”, it saves data about each segment among received

frame.
=Swap, conversion is available.
*Received data size is byte size

Add segment E]
Form: | variable sized variable v
Assign memary

Conversion: | NoNE "
Swap: NONE "
[ QK l [ Cancel

[Figure 6.2.17] Edit segment variable sized variable screen

4) Data conversion process
When transmitting/receiving frame, in case data is changed from Hex to ASCII or executing byte
swap, you can define frame edit window.
A) Conversion
= Hex To ASCII
- Transmission: it changes data read from PLC memory into ASCII and configure
transmission frame
- Reception: it changes received data to ASCII and save it
= ASCII To Hex
- Transmission: it changes data read from PLC memory to Hex and configure transmission
frame
- Reception: it changes received data to Hex and save it
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Form: | variable sized variable A

Assign memorny

Conversion: | yoNE “
Swap: NONE

Hex To ASCII
ASCI To Hex

[ OK ] [ Cancel ]

[Figure 6.2.18] Segment variable sized variable conversion setting screen

When configuring transmission frame, it uses 2 words of PLC memory M100 and in case of
changing Hex to ASCII, in case h34353637 is saved M100, each segment of transmission frame
changes into “h4567”. And in case of changing part of received frame to Hex and saving it, if each
area is “h4567”, it is converted and h34353637 is saved.

B) Swap
= 2 byte: 2 byte swap relevant part among TX/RX frame
= 4 byte: 4 byte swap relevant part among TX/RX frame
= 8 byte: 8 byte swap relevant part among TX/RX frame

If swapping h1234567811223344 by each method, it changes like the followings.
- 2 byte swap: 0x3412785622114433
- 4 byte swap: 0x7856341244332211
- 8 byte swap: 0x4433221178563412

5) Transmission frame
To send frame, you should register wanted transmission frame. In case of not using P2P XGT client
and user defined frame, the following is example writing 4 word data from M100 to destination

station 0.
TX.Frame| Head Body Tail
Variable
Frame 0x05 00 wSB [06%MW100| 04 sized 0x04 BCC
variable
Byte
Hex To y
Numerical| String | String String String Numerical| Checksum
Reference ASCII
constant |constant|constant| constant |constant constant ASCII
Conversion
conversion
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First, add group of transmission frame

P XG-PD - [1 of user account - TX.B]
%Eile Edit Wiew Online Tools Window Help

0= E a By X

EEX

=5

BEOD®

=

& 5

Project window x
=] &= TEST(XGE-XEMS)
£ p2P 01 [BO50 Cnet]
=&, P2P 02 [B0S1 Chet]
P2P Channgl
P2P Block

S |

& P2P 03
£ | >

Mu... | Form

Size Data Memary

TH.HEAD

-Stan... B High. . F";lP-|_

TH.TAIL

TXB

X

HG-PD - Message wir

\‘\Resultl.’; Parameter check .}‘\ Uszed address ,-{

)
m
o
=%
=)

OFFLINE

[Figure 6.2.19] Transmission frame group add screen

If group edit window shows like the following, insert group name and select frame type

“Transmission”.

Group Edit fz|

Frame type:

Transmission |+

HeceEion

[ ok

] [ Cancel ]

[Figure 6.2.20] transmission frame group setting screen

You can register diverse frame about each group. For this, select group to register transmission

frame and click right button of mouse and

iZ] P2P Block

= @ ser frame definition

E

== i VK

add frame.

Edit Group
Delete Group

Add Frame

[Figure 6.2.21] transmission frame add setting screen
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By using frame edit window, you can register Head, Body, Talil
Frame Edit E]
Type: HEAD "

MName: |TAIL
BODY

[ oK l [Cancel ]

[Figure 6.2.22] transmission frame edit window

Only one Head and Tail exist about group but you can register many Bodies. Also you can omit

Head and Tail but one Body is necessary.

A) Head registration

Head can add many segments but in each segment numerical constant and string constant are

available
Mumber Form Size Data Memary
a0 Mumerical constant 1 05

[Figure 6.2.23] Transmission frame Head registration screen

B) Body registration
Body can be configured many segments, you can define up to 4 variable sized variable.

In frame edit window, if you set Body about TX.FRM_A, it is as follows.

Mumber Farm Size Data Mermory
0o String Constant 2 01

01 String Constant 3 wWSB

02 String Constant 8 06%GMW 100

03 String Constant 2 04

04 Variable sized v...

[Figure 6.2.24] Transmission frame Body registration screen

C) Tail registration

You can register BCC in this item. Supported BCC is as follows.
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Mumber Form Size Data Memaory
oo Mumerical constant 1 04
01 BCC 2 BYTE SUM Head00, BeforeBCC, AsdiCony

[Figure 6.2.25] Transmission frame Tail registration screen

The following is screen where transmission frame registration is complete.

™ XG-PD - TEST-xfg

Ele Edit View Onlne Tools Window Help
O & x ] BEDOE
Project windows x
= &2 TEST(XGE-XBMS) £ 2 of user account - TX.TAIL
= £, P2 01 [BOSO Cret]
P2P Channel MNumber Form Size Data Memory
P2P Block _DD MNumerical constant 1 04 .
% User frame definition 01 BCC 2 BYTE 5UM Head0d, BeforeBCC, AsciCony
=&, P2P 02 [B0S 1 Cret]
P2P Channel 3 3
P2 Block
= @ User frame definition I
|
=3 T [Transmission] E@ a n@
HEAD MNumber Form Size Data Memory
TAIL s} String Constant 2 01
ﬁ FRM_A 01 String Constant 3 wSB
PP 03 02 String Constant 8 08%MW 100
03 String Constant 2 04
04 Variable sized v...
= - []x]|
Number Form Size Data Memary
0o Mumerical constant 1 05
< >
H sta... | E High... [Erae r TXHEAD TX.TAIL THFRM_A
x
o
k=
= \ Result /{ Parameter check }\ Used address /
Ready OFFLINE

[Figure 6.2.26] transmission frame setting complete screen

6) Reception frame
In case of receiving temporary frame, first you should define reception frame. In case of receiving

ACK, NAK response reception frame, registration method is as follows.

ACK.FRAME Head Body Tall
Frame 0x06 01 wSB 03 BCC
Reference Numerical String String Numerical Byte Check Sum
constant constant constant constant ASCII
NAK.FRAME Head Body Tail
Fix sized
Frame 0x15 01 wSB 03 BCC
variable
Size (byte) 1 2 3 2 1 2
Reference Numerical String String (Error code Numerical Byte Check
constant constant constant saving area) constant Sum ASCII
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First, to register frame, add group as “ACK”, “NAK”.

Group Edit |Z| Group Edit |'

X

[Figure 6.2.27] ACK, NAK reception group registration screen about wSB request frame
*Adds frame registered reception frame group “ACK”.

A) Head registration

£2| 2 of user account - ACK.HEAD

Mumber Form Size Data Mernory
a0 Mumerical constant 1 i3]

[Figure 6.2.28] ACK reception frame Head registration screen

B) Body registration

Registers at Body about data to process and instruction among reception frame

:ﬂ 2 of user account - ACK.FRAME

Mumber Farm Size Data Memory
0o sfring Constant 2 01
01 String Constant 3 wSEB

[Figure 6.2.29] ACK reception frame Body registration screen

C) Tail registration

2| 2 of user account - ACK.TAIL

Mumber Farm Size Data Memary
0o Mumerical constant 1 03
01 BCC 1 BYTE SUM Head00, BeforeBCC

[Figure 6.2.30] ACK reception frame Tail registration screen

» Registers frame at registered reception frame group “NAK”

A) Head registration

k2| 2 of user account - NAK.HEAD

Mumber |~ Form Size Data Memory
a0 Mumerical constant 1 15

[Figure 6.2.31] NAK reception frame Head registration screen
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B) Body registration
Registers at Body about data to process and instruction among reception frame

In case you know size of data to save among reception frame, use fix sized variable and in case

you don’t know size of data, use variable sized variable.

k2| 2 of user account - NAK.FRAME

Mumber Faorm Size Data Memory
oo Mumerical constant 1 01

o1 Siring Constant 3 Wb
a2 Fix sized variable 2

[Figure 6.2.32] NAK reception frame Body registration screen

C) Tail registration

k2| 2 of user account - NAK.TAIL

Mumber = Form Size Data Memary
a0 Mumerical constant 1 03
01 BCC 2 BYTE S5UM Head00, BeforeBCC, AsciCony

[Figure 6.2.33] NAK reception frame Tail registration screen

Screen where ACK, NAK registration is complete is as follows.

¥ XG-PD - TEST.xfg

Fle Edit View Online Tools Window Help

O d * % =& BED®
[ Project window: x|
a @%ST(XGB’XBMS) £8 2 of user account - NAK. TAIL E \|X\ £ 2 of user account - ACK.TAIL HEIE|
P2P 01 [BOSD Cnet] ——
2P Channel Number | Form Size Data Memory Number | Form Size Data Memory
P2 Block 00 Numerical constant 1 03 e 00 Mumerical constant 1 03
190 User frame defiition a1 BCC ) BVTE S0M Headdi, BeforeBcc, dscf| o1 BCC 1 BYTE SUM Head00, BeforeBCC
= €2}, P2P 02 [B0S1 Cnet]
P2P Channel
P2P Block
=48 User frame definiton
{5 T [Transmissior]
= (% ACK [Reception]
HEAD
TAL =
FRAME Lﬂ 2 of user account - ACK.FRAME
= @- AN,ﬁK [Reception] Number Farm Size Datz Memary Number Form Size Data Memory
g HEAD o0 Numerical constant 1 o1 o0 Sting Constant 2 01
TALL 01 String Constant 3 WSE 01 String Constant 3 wSB
ﬁ FRAME Fix sized variable 2
PP 03
7] 2 of user account - NAK.HEAD HE]
Mumber | Form Size Data Memory humber Form Size Data Memory
(i) humerical constant 1 15 00 Mumerical constant 1 06
< bl [E3 >
£ | ¥ — —1__ —
sta... | ElHgh.. Epee ACKHEAD ACK.FRAME ACKTAIL NAKHEAD | NAKFRAME NAK TAIL
x
v
o
=
Q|41 4 k| }\ Result A Parameter check Used address

OFFLINE

[Figure 6.2.34] ACK, NAK reception frame registration complete screen

Ready
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6.2.6 P2P service operation

If P2P parameter setting ends, you should download PLC CPU parameter and start P2P service.
We assume that P2P parameter to download is written and PLC is connected with CPU.

1) P2P parameter download
If you select “Online” ->"Write Parameter” of XG-PD menu window to download P2P parameter,
parameter download window shows. In case of communication parameter, you can’t select
individual parameter but all parameter is downloaded.

Write parameter(standard settings,HS link,P2P) E]

o I
=
My
M=)
V15
MIE
=
EE
M=

[ OK ] [ Cancel ]

[Figure 6.2.35] P2P Parameter Write screen
If you press “OK”, it downloads P2P parameter to CPU.
2) P2P service start

Though you download P2P parameter, to start P2P service, you should start P2P. For this, select
“Online-Enable Link”.
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Enable Link(HS Link,P2P)

= i@ TEST

5 O
== High-speed Link 01
== High-speed Link 02

=& PP
== P2r 1
[v]e= P2F 02
[e= P2r 03

[ Write: l [ Close ]

[Figure 6.2.36] P2P enable setting screen

In the “Enable Link (HS Link, P2P)” window, select P2P parameter. Already checked P2P

parameter is under operation. If you uncheck, P2P service stops.

If you like to know whether P2P service is normal or not, select “Online -> System diagnosis”. For

this function, refer to “Chapter 9. system diagnosis”.
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Chapter 7 XGT Dedicated Protocol

7.1 XGT Dedicated Protocol

7.1.1 General

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.
e Device individual/continuous read
e Device individual/continuous write
» 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 (XG-PD) 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 (XG-PD).
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7.1.2 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 (EQOT) [ (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) | (BCC)

(c) NAK response frame (XGB — Cnet I/F module — external communication device when receiving
data abnormally)

Header Station Command Tail Frame check
(NAK) number Command type Error code ( ASCII 4 Byte ) (ETX) | (BCC)

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 \WWhen the main command is R(r) or W (w) and the command type is numerical (means a data type)
o 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 HO6 Acknowledge ACK response frame initial code
NAK H15 Eglt(nowledge 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 Sﬁg"” Command | Formatted data | ETX | BCC
(PLC ACK response)
NAK Stﬁg"" Command| Formatted data | ETX | BCC
(PLC NAK response)

7.1.3 List of commands

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

Classification Command
Main command Command type Treatment
ltems Code | ASClicode | Code | ASCII code
Individual | r(R) (:gg) SS 5353 Reads direct variable of Bit, Byte, Word, Dword, Lword type.
Readi
d(aea\l/iérég 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
Wi Individual | W(W) (H57) SS 5353 variable
t
der\llilgg H77 Write data of Byte, Word, Dword, Lword at direct
Continuous | W(W) SB 5342  |variable with block unit
(H57) . . :
(Bit continuous read is not allowed)
lassification Command
Main command . Treatment
(@ Register No
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.
e It identifies capitals or small letters for main commands, but not for the others.
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7.1.4 Data type
It's possible to read and write device in built-in communication. When device is used, be aware of data type.
U Data type of device
e Available types of device

- XBM-DXXXS and XBC-DXXXH

Device “S” type range “H” type range Size (Word) Remark
P PO - P127 PO - P1023 1024 Read/Write/Monitor available
M MO — M255 MO0 — 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 DO - D5119 DO - D10239 10240 Read/Write/Monitor available
U U00.00 - U07.31 | U00.00 — UOA.31 352 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 %KWO ~ %KW4095 4096 Read/Write/Monitor available
L %LWO ~ %LW?2047 2048 Read/Write/Monitor available
N %NWO ~ %NW5119 5120 Read/Monitor available
U %UW0.0.0 ~ %UWO0.15.31 512 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.)

Data type ct':/; argg?e%s Examples
Bit X(58H)  [%PX000,%MX000,%LX000,%KX000,%CX000,%TX000,%FX000 etc.
Byte B(42H) |%PB000,%MB000,%LB000,%KB000,%CB000,%TB000,%FB000 etc.
g o 5 G 5 g g
Word W(57H) 02EVV\\//(C))(())(()),éc;(l\:/.IWOOO, %LWO000,%KW000,%CW000,% TWO000,%FWO000,
Dword D(44H) %EBSS&%EASSSS,;?;DOOO,%KDOOO,%CDOOO,%TDOOO,
Lword L(4CH) %Etgggﬁll\)ﬂll:ggg,;/fcl_}ooo,%KLOOO,%CLOOO,%TLOOO,

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.

« In byte type commands, address is doubled. For example, D1234 is addressed to ‘%DW1234’
in word type, and is addressed to ‘%DB2468’ in byte type.
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7.1.5 Detail of instruction

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

(a) Purpose

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.

(b) PC request format
Format Statio [ Comma Command ] Device : , Frame
Header of Device name Tail
name n No. nd type length check
blocks
Ex. of ENQ H20 R(r) SS HO1 HO6 %MW100 EOT | BCC
frame
ASCII H323
HO5 H52(72) H5353 H3031 H3036 | H254D57313030 HO4
value 0
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
BCC 1 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+H3
0+H04 = HO3A4 Therefore BCC value is A4 (ASCII value : H4134).
Number of This specifies how much of the blocks composed of "[device length][device name]"
Blocks are in 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 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,
and the range is from HO1(ASCIl value:3031) to H10(ASCIl value:3130). For
(Leng_th of | example, if the device name is %MWO, it has 4 characters to be H04 as its length.
device If %MWOO0O0 characters to be HOG6.
name)
. Address to be actually read is entered. This must be ASCIl value within 16
Device . . . oo
name characters, and in this name, digits, upper/lower case, '%' is only allowable to be
entered.

¢ 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 number data of frame indicates
hexadecimal.
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(c) 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(r) SS HO1 HO02 HA9F3 ETX BCC
ASCII value| HO6 | H3230 | H52(72) H5353 H3031| H3032 |H41394633 HO4

/

1 block (max. 16 blocks possible)

ltem 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 name 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,LK,F,T,C.D,R,,QW)X 1
Byte(B) %(P,M,L,K,F,T,C,D,R,,.Q,W)B 1
Word(W) %(P,M,L,K,F,T,C,.D,R,,QW)W 2
¥R area is supported at XBC-DXXXH
Data ¢ In 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 numbe
323334

r of data is H04 and the data is H12345678, ASCII code converted value of this is "31
35 36 37 38," and this contents is entered in data area. Name directly, highest value is

entered first, lowest value last.

o If data type is Bit, data read is indicated by bytes of hex. Namely, if Bit value is 0, it indicated
by HOO, and if 1, by HO1.
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(d) XGB response format (NAK response)

Heade | Station
Format name Command | Command type Error code ;
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
ltem 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 ASCII and added to BCC.
Hex and 2 bytes (ASCIl code, 4 bytes) indicate error type. Refer to 10.1.4 XGT dedicated
Error code .
communication error codes and countermeasures.
(e) Example —

XGB main unit

- LS-'
1 I
- — LR I

—

This example supposes when 1 WORD from M20 and 1 WORD from P001 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.)

1) PC request format (PC — XGB)

Format name | Header Station c d Conue)| WIS HENE 3 Variable name | Device Variable name Talil Frame
g, || SAMUEL blocks | length lenath check
d type 9
Ex. of frame [ ENQ| HO1 R(r) SS HO2 HO6 %MWO020 HO6 %PWO001 EOT| BCC
ASCll value | HO5 | H3031 |H52(72) | H5353 | H3032 | H3036 l;(? 54D573032 H3036 ;255057303030 HO4

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

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

check

Ex. of frame | ACK | HO1 R(r) SS HO02 HO02 H1234 H02 H5678 ETX | BCC
ASCll value | HO6 H?;O:)’ H52(72) | H5353 | H3032 | H3032 [H31323334 | H3032 | H35363738 | HO3

3) For NAK response after execution of command (PC < XGB)

Format name | Header | Station No. Command Command type Error code Tail ELaeTIf
Ex. of frame NAK HO1 R(r) SS Error code (2 Byte) ETX | BCC
ASCII value H15 H3031 H52(72) H5353 Error code (4 Byte) HO3
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(2) Direct variable continuous reading (R(r)SB)

(a) Purpose

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.

(b) PC request format

UL ] || T T Device length Device Number of data | Tail EELS
name er No. d d type check
fEr;'mOg ENQ H10 R(r) SB HO06 %MW100 HO05 EOT | BCC
ASCI HO5 | H3130 | H52(72) | H5342 H3036 H254D5731 H3035 HO04

value 3030

e 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.
¢ 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.
. Bit device continuous reading is not supported.

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

ASCI| and added to BCC.

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 (ASCIlI value:3031) to H10 (ASCII
value:3130).

Device name

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

allowable to be entered.

(c) XGB response format (ACK response)

Station Command | Numberof | Number of Frame
Format name Header No. Command blocks data data Ta
type check
Ex. of frame ACK H10 R(r) SB HO1 HO02 H1122 ETX BCC
ASCII value HO06 H3130 | H52(72) H5342 H3031 H3134 H31313232 HO3
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Iltem

Description

Number of data

It means byte number of hex type, and is converted into ASCII

Data type Available device Data size (Byte)
BYTE(B) %(P,M,L,K,F,T,C,D,R,1,Q,W)B 1

WORD(W) %(P,M,L,K,F,T,C,D,R,1,Q. W)W 2
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,1,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 H06 (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.
(d) XGB response format (NAK response)

Format Heade | Station Error code Tail = heck
ormat name r No. Command Command type (Hex 2 Byte) ai rame chec
Ex. of frame NAK H10 R(r) SB H1132 ETX BCC
ASCIl value H15 | H3130 H52(72) H5342 H31313332 HO03

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 NAK to ETX is converted into ASCII and
added to BCC, and sent.
Error code Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
9.1.4 XGT dedicated communication error codes and countermeasures.
(e) Example

This example supposes that 2 WORDs from M0QO of station No. 10 is read
(It supposes that M000 = H1234, M001 = H5678.)

1) PC request format (PC — XGB)

Formatname | Header | StationNo. | Command |Command type|Device length|  Device name | Numberof data | i Frame check

Frame (Example) | ENQ | HOA R(r) SB HO06 %MWO000 HO02 EOT BCC

ASCllvalue | HO5 | H3041 | H52(72) | H5342 | H3036 H2543%3030 H3032 HO4

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

Formatname | Header | Station No. [ Command Command | Number of | Number of Data Talil Frame
type block data check

Frame (Example) [ ACK [ HOA R(r) SB HO1 HO4 12345678 ETX BCC

ASCllvalue | HO6 | H3041 | H52(72) | H5342 | H3031 H3034 | H3132333435363738 03
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3) For NAK response after execution of command (PC < XGB)

Formatname | Header | Station No. Command Command type Error code Talil BCC
Frame (Example) | NAK | HOA R(r) SB Error code (2 Byte) ETX BCC
ASCllvalue | H15 | H3041 H52(72) H5342 Error code (4 Byte) HO3
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(3) Individual writing of device (W(w)SS)
(a) Purpose

This is a function that writes the PLC device memory directly specified in accord with memory data
type.

(b) PC request format

. Command | Number of | Device . Frame
Formatname | Header |StationNo.f oo oo blocks — Device Name Data ... Tail
type check
Frame (Example) ENQ H20 W(w) SS HO1 HO06 %MW100 HOOE2 EOT | BCC
H254D573130
ASCllvalue [ HO5 | H3230 | H57(77) | H5353 | H3031 | H3036 30 H30304532 HO4

1 block (setting can be repeated up to max. 16 blocks)

ltem 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 ASCII
and added to BCC.

This specifies how much of the blocks composed of "[device length][device

Number of | name]" are in this request Format. This can be set up to 16. Therefore, the value

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

Length

device)
Address to be actually read is entered. This must be ASCII value within 16
device characters, and in this name, digits, upper/lower case, and '%' only is allowable to
be entered.
If the value to be written in %MW100 area is H A, the data Format must be
Data HOOOA. If the value to be written in %MW100 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.

¢ 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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(c) XGB Response format (ACK response)

Formatname | Header | Station No. Command Command type Tail Frame check
Frame (Example) | ACK H20 W(w) SS ETX BCC
ASCII value HO06 H3230 H57(77) H5353 HO3

ltem 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.

(d) XGB Response format (NAK response)

Error code
' Tall Frame check
Format name Header | StationNo. | Command | Command type (Hex 2 Byte)
Frame (Example) NAK H20 W(w) SS H4252 ETX BCC
ASCII value H15 H3230 H57(77) H5353 H34323532 HO03
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 10.1.4 XGT dedicated communication error codes and countermeasures.

(e) Example
This example supposes that "HFF" is written in M230 of station No. 1.

1) PC request format (PC — XGB)

Format name |Header Stsnon Command ot WNrles D Device Name Data Tall Frame
0.

type | of blocks Length check
Frame (Example)| ENQ [ HO1 W(w) SS HO1 HO06 %MW230 HOOFF EOT BCC
ASCllvalue | HO5 | H3031 | H57(77) | H5353 | H3031 | H3036 H25425073233 H30304646 | HO4
2) For ACK response after execution of command (PC < XGB)
Formatname | Header | Station No. Command Command type Tail e el
Frame (Example) | ACK HO1 W(w) SS ETX BCC
ASClII value HO06 H3031 H57(77) H5353 HO3

3) For NAK response after execution of command (PC < XGB)

Format name | Header Station Error code :

No. Command Command type Tail Frame check
Frame (Example) | NAK HO1 W(w) SS Error code (2 Byte) ETX BCC
ASCllvalue | H15 | H3031 | H57(77) H5353 Error code (4 Byte) HO3
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(4) Continuous writing of device (W(w)SB)
(a) Purpose
This is a function that directly specifies PLC device memory and continuously writes data from
specified address as much as specified length.

(b) Request format

Format | Head | Station Comma | Device : Number ) Frame
D D

name er No. Command nd type | Length evice name of data ata el check

(EzraanTpele) ENQ| H10 | Ww) | SB | HO6 | %Mw100 | HO2 H11112222 | EOT | BCC

ASCII

SO [ 105 | Ha130 | Hs7(77) | Hsaaz | Fo03 | HZ4D573130 | o TH3T313131323232 | |, .

value 6 30 32

 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).

ltem 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 ASCII 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.

(c) XGB Response format (ACK response)

Format name Header Station No. e Command type Tail Frame check
Frame (Example) ACK H10 W(w) SB ETX BCC
ASClII value HO06 H3130 H57(77) H5342 HO03
ltem 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 ASCII and added to
BCC, and sent.
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(d) XGB Response format (NAK response)

Format name Header | Station No. Command Command type Error code (Hex 2 Byte) Tail Frame check
Frame (Example) ENQ H10 W(w) SB H1132 EOT BCC
ASCllvalue | HO5 | H3130 | H57(77) H5342 H31313332 HO3
ltem 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.

Error code Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
9.1.4 XGT dedicated communication error codes and countermeasures.

(e) Example

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

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

ENQ HO1 W(w) SB HO6 %DWO000 HO1 HAA15 EOT BCC
(Example)
H2544573030

ASCllvalue | HO5 |H3031 | H57(77) | H5342 H3036 30 H3031 [H41413135| HO4

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

Formatname | Header [ Station No. Command Command type Tail Frame check
Frame (Example) ACK HO1 W(w) SB ETX BCC
ASClI value HO6 H3031 H57(77) H5342 HO3

3) For NAK response after execution of command (PC < XGB)

Format name Header Station No. Command | Command type Error code Tail Frame check
Frame
(Example) NAK 01 W(w) SB Error code (2) ETX BCC
ASCll value| H15 H3031 H57(77) H5342 Error code (4) HO3
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(5) Monitor variable register (X##)
(a) Purpose

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.

(b) 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) H09 registration EOT BCC
format
ASCII value HO05 H3130 | H58(78) H3039 Refer to *1 HO4
ltem 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

Numbeer?tti;cks (2 Device length (2 Byte) Device name (16 Byte)

1 block (max. 16 blocks)

RSS

2) Continuous reading of device

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

(c) 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
ASClI 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.

7-16



Chapter 7 XGT Dedicated Protocol

(d) XGB Response format (NAK response)

) Registratio Error code :
Format name Header | Station No. ST n No. (Hex 2Byte) Tail Frame check
Frame (Example) NAK H10 X(x) H09 H1132 ETX BCC
ASCl 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.

Error code Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
9.1.4 XGT dedicated communication error codes and countermeasures.

(e) Example

This example supposes that device M0OOO of station NO. 1 is monitor registered.

1) PC request format (PC — XGB)

- — Registration Format
Station Registration Frame
Format name | Header Command Number of Tail
No. No. R## Device length| ~ Device name check
blocks
Frame (Example) | ENQ | HO1 X(x) HO1 RSS | HO1 HO06 %MWO000 EOT | BCC
ASClII value HO5 |H3031| H58(78) | H3031 Hié53 H3031| H3036 H255‘;5073030 HO4
2) 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
ASClI value HO6 H3031 H58(78) H3031 HO3
3) 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
ASClI value H15 H3031 | H58(78) H3031

Error code (4)| HO3
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(6) Monitor execution (Y##)
(a) Purpose

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.

(b) PC request format

Format name Header Station No. Command Registration No. Tail i el
Frame (Example) ENQ H10 Y(y) H09 EOT BCC
ASClII value HO5 H3130 H59(79) H3039 HO3
ltem 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.

(c) XGB Response format (ACK response)

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

Formatname | Header Station Command Registration | Number of Number of data Data Tail | Frame check
No. No. Blocks
Frame (Example) | ACK | H10 Y(y) HO9 HO1 H02 Ho183 | ETX | BccC
ASCllIgt 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

Number of :
Format name | Header [Station No.| Command | Registration No. ur;atzro Data Tail | Frame check
Frame (Example) | ACK | H10 Y(y) HO9 HO4 H9183AABB ETX BCC
H39313833414142
ASClII value HO6 | H3130 | H59(79) H3039 H3034 3 432 HO3
(d) 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
ASClII value H15 | H3130 H59(79) H3039 H31313332 HO3
ltem 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.
Error code Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, Refer to
9.1.4 XGT dedicated communication error codes and countermeasures.
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(e) 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.

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

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

Format name | Header Station Command Registration | Number of

No. No. Blocks Number of data Data Tail

Frame check

Frame (Example) | ACK | HO1 | Y(y) HO1 HO1 HO2 H2342 |ETX| BCC

ASCllvalue | HO6 [ H3031 [H59(79)| H3031 H3031 H3032 H32333432 | HO3

3) For NAK response after execution of command (PC — XGB)

Formatname | 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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Chapter 8 LS Bus Protocol

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)

Al (S 2e Command | Structurized data area REILSEICES ]
(ENQ) | number (BCC) (EOT)

b) ACK response frame (XGB — External communication, when receiving data hormally)

Al (S Command | Structurized data area REILSEICES ]
(ACK) | number (BCC) (EOT)

(c) NAK response frame (XGB — External communication, when receiving data abnormally)

Header | Station Frame check Tail
(NAK) | number Command | Error code (ASCII 4 Byte ) (BCO) (EOT)

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

Code Hex value | Name Contents

ENQ HO5 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 Wirite inverter variable of Word.
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8.2 Detalil of instruction

8.2.1 Continuous writing to inverter device (W)

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

® LS Bus Client Request format

Format Station Device| Address of Frame .
Header Command . Data | ... Talil
name No. Length inverter check
F
fAame 1 ENQ | H20 W H6 0100 HOOE2 . BCC EOT
(Example)
ASCII
value HO05 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. ASCII value above 4 characters and non-numetic is not
Address of inverter
allowed.
Data When you write data H'Ato inverter address 0100 area, the data format has to be HOOOA.

® 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)

Format name Header Stsgon Command Data Frame check Tail
Frame (Example) | ACK H20 W HOOE2 . BCC EOT
ASCII value HO6 H3230 H57 H30304532 - - HO4
ltem Description

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

BCC value is BCC.

® Inverter Response format(NAK response)

. E d F .
Format name Header | Station No. Command A Srrgrzcgyfe) cLagE Tall
Frame (Example) | NAK H20 w H12 BCC EOT
ASCIlI 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)

Format name |Header Station Command Device Agdress E Data Frame check Tall
No. length inverter

Frame (Example)| ENQ | HO1 "W H1 1230 HOOFF BCC EOT

ASCII 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 Tail
Frame (Example) ACK HO1 W HOOFF BCC EOT
ASCII 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 Tail
Frame (Example) | NAK HO1 w H12 BCC EOT
ASClI 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
result value is BCC.

This specifies how many Words you will write. As converted value to ASCII, the range is from
HO1 (ASCII value: 3031) to HO8 (ASCII value: 3038).

Enter the address that you want to read. ASCII value above 4 characters and hon-numeric is
not allowed.

BCC

Device length

Address of inverter

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

Format name Header Stztcl)on Command Data Frame check Tall
Frame (Example) | ACK H20 R HOOE2 . BCC EQOT
ASCII value HO06 H3230 H52 H30304532 - - HO4
ltem 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)

Station Error code Frame .
Format name Header No. Command (ASC 2 Byte) check 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§ 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)

Format name Header Sts‘il)on Command | Address of inverter | Device length | Frame check Talil
Frame (Example)| ENQ HO1 R 1230 H1 BCC EOT
ASCII value HO5 H3031 H52 H31323330 H31 - HO4

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

Format name Header Sts'gon Command Data Frame check Tall
Frame (Example) | ACK HO1 R H1234 BCC EOT
ASCII value HO6 H3031 H52 H31323334 - HO4

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

Format name Header Sts‘il)on Command Error code Frame check Tail
Frame (Example) NAK HO1 R H12 BCC EOT
ASCII value H15 H3031 H52 H3132 - HO4
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Chapter 9 Modbus Communication

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, ASCII and RTU.

Characteristic ASCIl mode RTU mode
Coding method ASCII code 8 bit binary code
Start bit 1 1
No. of data per Data bit 7 8
one character Parity bit Even,0Odd,None Even,Odd,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 ‘ HD‘ ‘ Fepaonse process according to function code ‘
1/
1
[ Feceiving response data ‘ |HH [ Function code Fesponse data ‘
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In case of abnormal communication, process step is as follows.

Client Server
l‘\\
‘ Function code Data request ‘ HU‘ ‘ Detecting errar ‘
%
1
[ Feceiving response data ‘ \J HH ‘ 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 32;;55 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 2

(1) Characteristic of ASCIl 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.

9.3.2 Frame structure in the RTU mode
Frame structure in the RTU mode is as follows.

Classification Start ol 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
(a) 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.
(¢) In case of receiving abnormal frame, it responds by using error code.
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(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.

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 Caoil 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 Cail Bit output OXXXX 1bit

06 Preset Single Register Word output | 4XXXX 1word

OF Force Multiple Coils Bit output OXXXX 1968hit

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 bit type, request and response frame is as follows.
Detall of frame is applied in case of ASCII mode.

a) Request frame

Frame Station | Function code Address Data size Frame error Tail (CRLF)
no. (01) check
Size (byte) 1 1 2 2 2 2
(b) Response frame (In case of receiving normal frame)
Frame St;\gon Funct(|8£1) g No. of byte Data Frame error check | Tail (CRLF)
Size (byte) 1 1 2 N 2 2

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

Frame Station no. Error code Excce(gaélé)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 ASCIl 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

e _ Function Address Data size
Classification | Station no. d Error check
coae Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 01 00 13 00 13 CRC

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

Classification | Station no. Fucr(;fjtg)n 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 ASCII mode.

(a) Request frame

Classification Stggon Funczgg) g 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 Stggon Funczgg) g No. of byte Data Frame error check | Tail (CRLF)
Size (byte) 1 1 2 N 2 2

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

Classification Station no. Error code Excce(gaélé)nal 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

Classificatio | Statio | Function Address Data size
de Error check
n nno. | co Upperbyte | Lowerbyte | Upperbyte | Lower byte
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)

Classification Station no. Function code | Exceptional code Error check

Frame 1 82 2 CRC
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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 Stﬁgon Func?gg) e 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 Functgg) e No. of byte Data Frame error check | Tail (CRLF)
Size (Byte) 1 1 2 N*2 2 2

(c) Response frame (When receiving abnormal frame)

Classification Station no. Error code Exc(;e(f)(;lgnal 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) Talil: it is applied in case of ASCII 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 SELD || FULE e No. of byte Data Error check
no. code
Frame 01 03 06 13 12 3D 12 40 aF CRC
(c) Response frame (receiving abnormal frame)
Classification Station no. Function code Exceptional code Error check
Frame 01 83 04 CRC
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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 ASCII mode.

(a) Request frame

Classification Stﬁgon Func‘zgz) Gtz 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‘zgz)code No. of byte Data Frame error check | Tail (CRLF)
Size (byte) 1 1 2 N*2 2 2

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

Classification | Station no. Error code Excceop(;[z)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) 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) 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
de Error check
. alves ) se 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 0A CRC
(c) Response frame (In case of receiving abnormal frame)
Classification Station no. Function code Exceptional code Error check
Frame 01 84 04 CRC
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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 ASCII mode.

(a) Request frame

—— ! Function Frame error 3
Classification | Station no. code (05) Address Output check Tail (CRLF)
Size (byte) 1 1 2 2 2 2
(b) Response frame (In case of receiving normal frame)
—— ! Function Frame error 3
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 Exc(;e(f)(;lgnal 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 ASCIl 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 Force Single Cail,
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
de Error check
n nno. | co 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
d Error check
. lves ) Eeds Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 05 00 08 FF 00 CRC
(c) Response frame (In case of receiving abnormal frame)
Classification Station no. Function code Exceptional code Error check
Frame 01 85 04 CRC
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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

Classification Srlel FITETEN € Address Output AL Tail (CRLF)
no. (06) check
Size (byte) 1 1 2 2 2 2
b) Response frame (In case of receiving normal frame)
S . Function code Frame error .

Classification | Station no. (06) Address Output check Tail (CRLF)

Size (byte) 1 1 2 2 2 2
¢) In case of response frame (In case of receiving abnormal frame
Classification Station no. Error code Exc(;e(f)(;lgnal Tail (CRLF)

Size (byte) 1 1 1 2

(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

Address Output

Classificatio | Statio | Function Error check
. nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 06 00 08 00 03 CRC

(b) Response frame (In case receiving hormal frame)
Address Output

Classificatio | Statio | Function Error check
. nno. | code Upperbyte | Lowerbyte | Upperbyte | Lower byte
Frame 01 06 00 08 00 03 CRC

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

Classification Station no. Function code Exceptional code Error check
Frame 01 86 02 CRC
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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 SElef) | FUAETer Address e o Data size Output error e
no. code (OF) output (CRLF)
check

Size (byte) 1 1 2 2 1 N 2 2
(b) Response frame (In case of receiving normal frame)

Classification G || RIS GEE 2 Address Ao, @f Frame error check | Tail (CRLF)

no. (OF) output
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 Excce(gaélé)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 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.
() 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
() 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 Siies
Classifica | Station | Function ] P Data P check
tion no. code Lower | Upper Lower size Upper Lower
CRFET I byte byte byte byte byte
Frame 01 OF 00 13 00 0A 02 CD 01 CRC
(b) Response frame (In case receiving normal frame)
ifi Address No. of output
Cla_ssn‘lca Station no. Function code P Iirrork
tion Upper byte Lower byte | Upper byte | Lower byte chec
Frame 01 04 00 13 00 0A CRC
(c) Response frame (In case of receiving abnormal frame)
Classifica . . :
o 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 ST ARSI Address e o Datasize | Output error e
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)
Classification LY AUTLE B Address | No. of output | Frame error check | Tail (CRLF)
n no. code (10)
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 Excce(gaélé)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
Sizeis 2.
() 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 lacting 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 el A6} eI Data Error

ation no n code elgsr | Levar ) Waver | Lolss size Cluitpus check
) byte byte byte byte

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
ation 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)
Clatisosri:‘ica Station no. Function code Exceptional code Error check
Frame 01 90 01 CRC
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10.1 Setting of Cnet I/F module in the XG-PD

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

10.1.1 In case of acting as server

Sequence | Procedure Setting method
Connection
setting
Momal () Maemum
[(Cormea | [0k ] [[omes ]
1. Select [Online]-[Connection Settings] or click icon( = )
2. Click [Connect] after setting.
5 Read 1/0 Select [Online] — [Read I/0O Information] or click icon ( [
information | Reads the information about currently equipped module.
Standard Settings - Cnet El
Communication settings
Channel 1 Channel 2
Typs:
Speed; 115200 v 115200 v
Data bit: ] ¥ (8 v
Stop bit 1 | [1 v
Partty bit: NONE ~ | |NONE v
Modem type:
Modem
Standard vestzzon
H ion Number: |0 o
Settings o .
(0-255)("10ms)
Time oLt
(0-50)100ms)
Active mode
3 Channel 1 XGT server v
G2 XGT server v

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.
2. XGB Cnet I/F module supports XGT server, Modbus ASCII server, Modbus

4 the active
mode RTU server.
Write parameter(standard settings,HS link,P2P]  [X]
B
=
iy
i |
5
Writing
parameter
5
0K Carcel

1. Select [Online] — [Write Parameter] 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.

= I=E — B XBL-C21A XBL-C4lA

Checking
the
operation

6 RS-232C
Detailed Module Information

Frame Monitor

Status By Service

1. Select [Online] — [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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10.1.2 In case of acting as P2P service (client)

Sequence | Procedure Setting method
i Standard | 1. Step 1~3 is same as described above.
settings | *In case of ASCII client, data bit should be 7.
sq,.;r G | |asm -
Srep b w 1 -
Active St
2 mode ponimlit :
l_U—EhlAX':IL'th - -
(S0 00}
1. Select Use P2P settings as active mode.
Projectwndow _ )|
= &= TEST(XGE-XBMS)
Double-click
Communication Module Settings E
P2P i
settings -
3
B, standard sett.... | 5] High-speed Lin pzp)
1. After selecting P2P setting window, double-clock P2P block address and input
base and slot no. of communication module.
2. P2P 01 is fixed as built-in Cnet and base and slot is fixed as 0 and you can’t
change that.
[— [ttt &
| T | FF D | TOPARE | Chtieres | Paves Poot] P P akbwes |
S % & P o T —
el mra
P2 Blodk
P2P ] user ame defiiton
channel =0
4 setting I:
M stands... | Bl Hehs.. Hpz
[ [[oarew |
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
P XG-PD - [P2P block settings - P2P 01] l=1E
Ele g0t vew Onine Tods window beb = x
i BEge-GFEB REO0Y
P2P block - - _ - —
Setting [I:x: Ch ‘ Dirver Sty |P.Plnn)-x| Coruiizral G m“"'{ Diata hype |
5
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.
Writing
parameter
6
1. Select [Online] — [Write Parameter] 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.
Enable Link(HS Link,P2P) [g|
= [ TEST
= []E] High-speed Link
[[J== High-speed Link 01
[ Je= High-speed Link 02
=-[1iE P2P
[Z]e== P2P 01
[Je= P2P 02
== P2P 03
Enabling
the link
7
1. Select [Online] — [Enable Link] or click icon ( ).
2. Click the P2P to enable and click Write.
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Sequence | Procedure Setting method

=i=E — MBS SBL-C21A SBL-C41A

# RUN
STOP g
Checking o ERR g[EI
the_ RS-232¢ : g
operatlon E
o]

CINACAND = AT
T 1

Detailed Module Information
Frame Monitor

Status By Service

1. Select [Online] — [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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10.2 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.

RS-232C, 38400/8/1/None/Dedicated Communication

®-
o

Client Server

[Figure 10.2.1] 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 10.2.1] 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 hit 1
Parity bit None
Modem type Null modem
Station no. 1

[Table 10.2.2] Server setting
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10.2.1 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
Connection settings
Type: [Rs-232c -
emet
. [l | Vo
COI’II’IECtIOH Timeout interval 3 sec
1 settlngs Retrial times: 1 B

Read / Wte data size in PLC run mode
@ Nomal ) Maximum

* Send maximum data size in stop mode

[ Connect ] [ OK 1 [ Cancel ]

1. Select [Online]-[Connection settings] and click ( & ).
2. After setting the connection option according to user, click the ‘connection’.

Reading IO | Select [Online]-[Read IO Information] and click icon ( []).

2 . : : : . .
information | 10 information of currently mounted is shown on the project window.
Standard Settings - Cnet E\
Communication settings
Channel 1 Channel 2
Type
Speed: 38400 | | 115200 v
Data bit: 8 « |8 w
Stop bit 1 | |1 ~
Parity bit NONE ~ | |NONE v
Modem type:
Modem
Stal’l d ard Inttialization:
Settl n gs Station Number: | 0 ]
Delay time: 0
3 {0-255)("10ms)
Time out:
(0-50)"100ms)
Active mode
EEEli XGT server v
Channe! 2 XGT server v

1. Set standard settings at built-in communication channel to be same with [Table 10.2.2]'s
standard settings.
2. Since active mode acts as dedicated communication server, set as XGT server.
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10.2.2 Settings of XGT client
To operate XBL-C21A of client as XGT client, set Cent I/F module as follows.

Sequence | Procedure Setting method
Connection settings
Type R52320 v
Dept: gﬁ;ﬁ
emet
. General Modem
COI’II’IECtIOH Timeout interval =E
‘I SettlngS Retrial times: 1 B
Read / Write data size in PLC run mode
@ Nomal () Maximum
* Send madmum data size in stop mode
[ Connect ] [ OK I [ Cancel ]
1. Select [Online]-[Connection settings] or click icon ( [&]).
2. After setting the connection option according to user, click the ‘connection’.
5 Reading 10 | Select [Online]-[Read IO Information] and click icon ( [&] ).
information | 10 information of currently mounted is shown on the prOJect window.
Standard Settings - Cnet E|
Communication settings
Channel 1 Channel 2
Type: RS232C -
Speed: 38400 w
Diata bit: 8 A
Stop bit 1 A
Parity bit: NONE -
Modem type: Null Modem R
Modem
Standard Initialization:
Settlngs Statlnn. Mumber o
Delay time
(0-255)(10ms)
Time out: 1
3 {0-500100ms)
Active mode
Channel 1:
Channel 2: Use P2P settings -
1. Select XBL-C21A and set standard setting at channel 2 to be same with setting
described in [Table 10.2.1].
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 [ P2P| bottom of project window.

Communic
ation
module
settings

1. Double-click |e=Fer 0z | of project window.
(P2P 01 is fixed as built-in communication module)
2. Select slot number (no. 1) acting as client and press OK.

P2 P Chanr Operating Mode | P2F Diiver TCPAUDP | Client/Server | Partrier Port| Partner [P addiess |
channel N Use PP \ 3
settin g e fome denin

Modbus ASCI clisnt
Modbus ATL client

1. Double-click reecharel  of P2P 02 and set P2P driver of channel 2 as WEToet |

4 1. Double-click rzeBock Of P2P 02.

h Dviers St | P2t

Ho [
Corefional flag Coment el Dataoe | M08 | Datnsize | i

T chent WHITE PO Srgge 2HTE 1 = 1 Satirg

Mumber

FEETH

Setting of
writing
operation

T

s
vlele
&

B

=
1
[0 Selirg

1 Setiry

. Channel: Select ch.2 set as XGT client set in P2P channel.
. Since it executes write operation, select WRITE.
. Conditional flag: to send frame every 200ms, use flag F92.
. Command type, Data type: to write 1 word, select single and 2 byte.
. No. of variable: since no. of word is 1, select 1.
. Destination station number: input 1 as station number of server.
. 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
* |f all settings are completed, color of index of channel becomes black.

Ey
H

|

¥
2

l

l

~NOoO O~ WNE

. Dinst P
irdex | T | Ditees Setirg |P.¥mlu.|u.mulu{ummu] Data e l Ll ‘ Dala s | mj,,ﬂ:;mnl Setng
itahon
0| z MGT chent WRITE 2 s 26VIE 1
1 VT chert WRITE PO Srige 2EVTE 1 [ 1| e 9
2
3

Variable Setting %] | Sotne |

4 Variable Setting
Setting of ] [ festuee [ o Ty |
reading
operation Somng

% | 3 Cancel Setng

17 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

Write parameter (standard settings,HS link,P2P) E‘

Writing
parameter
7
1. Select [Online] — [Write Parameter] 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)
= [ TEST
=-[JIE] High-speed Link
[[== High-speed Link 01
[Cl= High-=speed Link 02
=-[JE, rer
== p2r o1
[Zl= P2r 02
[le= P2r 03
Enabling
8 the link

Close

1. Select [Online] — [Enable Link] or click icon ( @ )
2. Click the P2P to enable and click Write.
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10.2.3 Checking the operation
The user can analyze frame by using the frame monitor of XG-PD 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

=MIEE — MBS XBL-C21A XBL-C4lA

System
Diagnosis

Detailed Module Information

Frame Monitor

Status By Service

1. Connect with cilent by XG-PD and select [Online] — [System Diagnosis] or click ( ).
2. Click the right button on the relevant module and click Frame Monitor or Status By Service.

Frame Monitor [X]
Standard information Frame moritor O View by HEX () View by STl
Base Mo lII Fom | Result Size | Time Frame data
Tian... ¥GT master 2 20T/ 11500000  ENDOIwSS0104%0W0
SotMa: | 0 || Fee. MGT master 3 2007/11/28 175000000  ACKO1wS G ETKAT
Tian.. GT master N WATENE0N0 ENQ0TwSS0104%0W0
Fioc. T master 8 0PATS11SI00230  ACKO1wS 6 ETHAT
Moritor selections Tran... ¥GT master 21 200P1/28115000430  ENDOTwSS0104%0W0
Fio. T master 8 00718 11HI00430  ACKD1wS 6 ETHET
Select Charel Tian.. ¥GT master 2 201115060 ENDOIwSS0104%DW0
Rez. MGT master 3 2007/11/28 175000630  ACKO1wS GETXAT
Tian.. ¥GT master 2 007118 115000830 ENQOIwSS0104%0W0
Fio. WGT master B 0071/ 1TAN00AI ACKO1wS 6 ETKAT
Frame Tran... ¥GT master 21 200A1/B1501090  ENDOTwSS0104%0W0
Fio. T master 8 00718 11EI0N 030 ACKD1wS 6 ETHET
. Tian. WGT master 2 20071/ 11501230 ENOOIwSS0104%DW0
monitor Rec.. #GT master 3 200711/28175001230  ACKOTwS SETRET

Tran._. XGT master 21 2007/11/26 11:60:01:430 ENQO1wSS50104%DW0
Rec.. XGT master E 200 50:01:430 SSETXET

|~
|

Detailed fiame data

BCKOTwSSETXET

Pause

1. Select channel 2 and click Start.

2. Since dedicated service is ASCIl communication, select View by ASCII.

* In case of Modbus RTU, select View by HEX and in case of Modbus ASCII, select View by
ASCII.
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10.3 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

Server

[Figure 10.3.1] 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

Write » Write 15™ 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

» Read 1% bit of P2 of server and save it at 1% bit of M170.
» Read 0" ~ 15" bit of M10 of server and save it at 0" ~ 15" of M180 of client.

[Table 10.3.1] 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 10.3.2] server setting
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10.3.1 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

Connection settings

o 20

RS-232C
Ethemet
Modem

. General
Conne.Ctlon Timeout interval: 3 sec.
setting o -
1 Retrial times: 1 =

Read / Write data size in PLC run mode
(*) Nomal () Maxdimum

* Send maxdmum data size in stop mode

[ Connect ] I 0K l [ Cancel ]

1. Select [Online]-[Connection settings] or click icon ( & )
2. After setting the connection option according to user, click the connecuon

5 Reading 10 | select [Online]-[Read IO Information] and click icon (2
information | |0 information of currently mounted is shown on the prOJect window.

Standard Settings - Cnet E‘
Commurication settings
Channel 1 Channel 2
Type
Speed 115200 ~] [ze4m0 -
Data bt g v |2 v
Stop bi: 1 ~ [ v
Parity bit NONE | [HonE v
Modem type:
Modem
Standard e
. Station Number: |0 il
3 settings D
{0:255)10ms)
Time out: 1
{0-50)100ms)
Active mode
Channel 1 Use P2P settings v
Chanrnel 2 Modbus RTUserver v
1. Write setting value as same with [Table 10.3.2] at built-in communication channel 1.
2. Set active mode as Modbus RTU server.
Modbus Settings X
Bit read area Address: PODOD
Bit write area Address: MOD0D
MOd_bUS Word read area Address: PODD
Settlng )
Word write area Address: MODD
4
| 0K | [ Cancel ]
1. Bit read area Address: PO0000 2. Bit write area Address: M000O

3. Word read area Address: P0O000 4. Word write area Address: M0000

* 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

Write parameter (standard settings,HS link,P2P) EJ

Writing
parameter

1. Select [Online] — [Write Parameter] or click icon ( @).

2. Click [OK]

3. If writing parameter is complete after clicking [OK] button, changed parameter is applied
automatically.
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10.3.2 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
Connection settings
Type: [Rs-232C v
RS-232C
Depth: | LISE
Eth
I'\"IoggjmEt
R General
Conne_Ctlon Timeout interval: 713 sec.
1 Settlng Retrial times: 1 =
Read / Write data size in PLC run mode
(%) Nomal () Maxdmum
* Send maximum data size in stop mode
[ Connect ] [ OK ] [ Cancel ]
1. Select [Online]-[Connection settings] or click icon (= ).
2. After setting the connection option according to user, click the * connecuon
5 Reading 10 | Select [Online]-[Read IO Information] and click icon ( B ).
information | |O information of currently mounted is shown on the prolect window.
Standard Settings - Cnet E'
Communication settings
Channel 1 Channel 2
Type: RS485 ~
Speed: 38400 w
Data bit: 8 w
Stop bit: 1 A
Parity bit: NONE A
Modem type:
Modem
Standard Iritialization:
SettingS Station Mumber: 0
Delay time:
i o
3 (0-255)(*10ms)
Time out: 1
(0-50)*100ms)
Active mode
Channel 1:
Channel 2: Use P2P settings -
[ ok [ Cancel ]
1. Select XBL-C41A and write standard settings to be same with [Table 10.3.1] 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 window.
Communication Module Settings E|
Communic oo [oom 3
ation e
module S G
2 setting

1. Double-click [= P& 0z2| of project window.
(P2P 01 is fixed as built-in communication)
2. Select slot no. (No. 1) of client module and press OK.

P2P Channel Setting

PZP Channg Operating Mode | PZ2P Driver | TCRADP Client/Server Partner Poit| Partrer [P addiess |
Chan nel 1 Use P2P | Modbus RTU client
H 2 Use P2P User frame defirition
3 Se':tl ng HGT client
14
Modbus RTU client

1. Double-click @rrc=me of P2P 01 and set P2P driver of channel 1 as Modbus RTU client
and click [OK].

4 1. Double-click repeick  Of P2P 02,

(3 | D Siotirg P2P et

=
o ot [—

prelional Commard Diata g - L P Seling
o] oo | 22, [B ]
Mot RTU chert WRITE oo Sl WORD 1 F 1 Seling ol

Semng

Seer
JESRT

Setting of
writing
operation

@)

i

Sesing
Sesing
Sesng

AEREREE

b

i

i

HH

%\
i

1

S » 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 2 byte.
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.
o] Hu‘!n—.l;ludmi WT*; “;:j """“"‘:"‘*‘| :1L
Setting of my
writing ‘
operation =
@) mn
6 D e

» 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

°| &

Diives Seting |I"2f‘i\.r\clm|[on¢mdh4tmmﬂl,w| Dota e | Hod
Wiodbass NTU cherk WL To0%2 5

Variable Setting 3]

Deet
Denaton | Fi
Data size o
BEEG
F 4 L

Setting of
writing
operation (3)

el

]

=

|

I

~

ok ][ caca |

|

16

» Write 15" bit of M2 to 2™ 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 (M1.F ; 15" bit of M1)
(2) Save area: deice address of server to save (0x00142; 2" bit of M20)
* When inputting M1.F, it is converted into MOOO1F in the XG-PD.
* Device address of server is Hex value.

Variable Setting 3

Variable

| Feadares | gaveaa | Addess |

1 020 0400150 NO0Oa1

Setting of
writing
operation (4)

» 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 (M2.0)
(2) Save area: deice address of server to save (0x00150)

Variable Setting X

Variable:

| Read area | Save area ‘ Address |

1 040002 M1E0 MNOO021

Setting of
reading
operation (1)

» 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 (0x40002)
(2) Save area: device address of client to save (M0160)
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Sequence Procedure Setting method
Variable Setting X
Resdaisa | Saveaea | Addiess
# 030000 M150 NOOo21
Setting of
reading
operation (2)
10
» 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)
Variable Setting X
Readaies |  Savearea | Addiess |
y k00021 M1701 NOO0Z1
Setting of
reading
operation (3)
11
» Read 1% bit of P2 of server and save it at 1% 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 (0x00021)
(2) Save area: device address of client to save iMl?O.li
Variable Setting 3]
Variable:
| Readarea | Saveasa |  Addess |
# 010040 M1800 NO0021
Setting of
reading
operation (4)
12

» Read 0" ~ 15" bit of M10 of server and save it at 0" ~ 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 (M180.0)
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Sequence | Procedure Setting method
Write parameter(standard settings,HS link,P2P) E\
= M
e
o)
i
[,
=
F=
o=
Writing
parameter
13
1. Select [Online] — [Write Parameter] or click icon ( @).
2. Click [OK].
3. If writing parameter is complete after click OK, changed parameter is applied automatically.
Enable Link(HS Link,P2P) 3]
= [ TEST
=[] High-speed Link
[[Je= High-speed Link 01
[[J== High-speed Link 02
= [E PP
[l P2r 01
= A
== Per 03
Enabling
the link
14
1. Select [Online] — [Enable Link] or click icon ( )
2. Click the P2P to enable and click Write.
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10.4 User - defined Communication Example

10.4.1 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

Tairies
Teiniais

[Figure 10.4.1] 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 10.4.1].

Device name Com;ISnliJ::tion X?C.'DstH Han-Young temeﬁort?;[yre controller
module Built-in RS-485 PX7
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 ™" 100ms -
Operation Reads present value and setting value from temperature controller every
second and saves present value at MB200 and setting value at MB210.

[Table 10.4.1] 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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10.4.2 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 10.4.2] standard protocol structure
STX Station no.| Command Data Error code CR LF
0x02 1~99 Check Sum 0x0D | OxO0A

[Table 10.4.3] SUM protocol structure

(1) Writing example frame
In this example, present value and setting value is saved in M device area of PLC. [Table 10.4.4] is
frame requesting continuous data and [Table 10.4.5] is frame responding to request.

Frame STX DRS
(Byte) 1 2 3

: No. of data Start address of D register | CR LF
1 pid 4 1 1

Station no

[Table 10.4.4] 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.

STX DRS 0K Data 1 Data N CR LF

Frame )
Size (Byte) 1 pa 3 1 pid 1 4 1 4 1 1

Station no.

[Table 10.4.5] response frame
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10.4.3 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 10.4.1].

(2) Writing frame that requests reading data
Describes how to write frame at XG-PD for user definition communication

frame that requests reading data (Transmission frame)

Sequence Setting method

= -
Communication Module Settings  [5]

1. After standard settings, double-click |P2P 01]in the P2P| window.
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
Group Edit E]

Group name: | pRS

Frame typs: | [ v

1. Click user definition frame and click right button of mouse.
2. Click ‘Add Group’ and input group name (DRS) and select frame type as transmission.

Frame Edit E| Frame Edit rg| Frame Edit rz|

Type: ErE - Type: |FyATH w Type: |goDY

Name: Name: Name: |test|

I OK ] [Cancel ] [ OK ] [Cancel ]

1. Click ‘Add Frame’ and select type HEAD, TAIL, BODY and input BODY name
2. BODY’s name is test here.

Project window
5 &2 TEST(XGB-XBMS) Nu... Form Size Data Memory
=€) P2p 01 [B0S0 Cnet]
% P2P Channel Add segment E\
P2P Block
£ {8 User frame definition Fom: | Numerical | constant v
=3 Eéng; nnnnnnnnn ] S p——
TALL Data: 2 (HEX)
test

&2 PP 02

&3 PP 03

< >

Estand... | Hrgh-.. Her DRStest | DRSHEAD DRS TAIL

1. If you double-click editor window after selecting DRS.HEAD tap at right screen,
segment setting screen is created.

2. Select Numerical constant which indicates Hex as ASCII code as Form. Input Hex

value 2 which indicates STX.
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Sequence Setting method
Addd segment | ] Al segment |Z|
L [T eep— ~ Fom: | uammrical cometand -
Size: Constant] v Fonsland)
] (HEX) Oata: [ (HEX)
5
[ox ] [Comes ] ok | [[cmes )
1. Select Numerical constant which indicates Hex as ASCII code as Form. Input Hex
value D, A which indicates CR and LF.
P p— [5) B Add segment 3]
Fom: Sy Corstert ] Fom: [SngCorsart ]
Size: l:l (Constant) Size: |:| {Constant)
oss = bwx [ ] o0
6
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
station no.1.
3. When double-clicking editor screen and writing frame through segment edition, size of
one segment is less than 10.
Project window x
=42 P2P 01 [B0S0 Cnet]
PZP Channel Mu...  Form Size Data Memory
P2P Block 0o String Constant 5] 01DRS,02
= @ User frame definition 01 String Constant 5 ,0001
= g DRS [Transmission]
& HEAD .
TALL of user accoun DR
ﬁtﬂt Mu...  Form Size Data Memory
2 PP 02 0o Mumerical const... 1 aD
7 &= P2P 03 01 Mumerical const... 1 0A
0 Coun DRS.H }
Mu...  Form Size Data Memory
oo Mumerical const... 1 02
< JE3
Eswnd... | Hroh-.. Beee| | DRStest | DRSHEAD | DRSTAL |
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 (Reception 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 reception.
2. Frame name is DRS RECE.
Frame Edit (%) B Frame Edit (X B Frame Edit X
Type: | [T v Type: | gODY v
oK | [ Cancel | [ ok | [ caneel |
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 X Y
Form |Slr|ngEunslant V‘ Form |F|xs\zedvar|able V‘ Form: ‘Stnng[:onstanl vl Form:
Sie= || [Constany Sie= 4| [Constany Sem || (Comstang Size: (Constant)
et IHEX) Das [ e
[ &ssign memony Assign memnory [ Assign memany Assign memany
Canversion; Conversion:
4 SeEp S
T o J [ Ccome ]
1. To save present temperature value in MB200 and setting value in MB210, set the
storage area of 1% 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.
Project window: x
[ &3 TEST(XGB-XBMS) £8| 1 of user account - DRS_RECE.RECE_DRS
=2, P2P 01 [BOSO Cret]
PZPChanneI Mu... = Form Size Data Memaory
P2P Block oo String Constant 9 01DRS, 0K,
= @ User frame definition 01 Fix.sized variable 4
(=3 DRS [Transmission] 02 String Constant 1
§ HEAD
TAIL
g‘ﬁﬂ Mu... | Form Size Data Memary
= (3 DR5_RECE [Recepti 00 Mumerical const... 1 [
5 é;HEAD 01 Mumerical const... 1 0A
TAIL
RECE_DRS
&5 P2P 02 %
S PF03 Mu... | Form Size Data Memory
0o MNumerical const... 1 01
< | =
El stand... | Bl High-... [E PP DRS_RECE.... ] DRS_RECE... DRS_RECERE..
1. This is entire frame to receive response data of temperature controller.
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(4) Writing P2P transmission/reception block
Write P2P TX/RX block as follows by using user definition communication segment written ahead.

Sequence Setting method

Index | Ch. Frame Setting Wariable setting contents

Driver Setting ‘ P2F function

2 User frame defirition RECEIVE DRS_RECE.RECE_DRS Selting | Numbsr :254VE T M200SAVEZM21
Setting

Variable Setting ] Seting

Variable S

Setting
Saveaes | Addiess | Setting
1 200 ] HO0oG2
2 M210 NOO0s7

Setting

Setting

‘m‘m‘\“m‘m‘b|m|m|_‘

Setting

=

Setting

Setting

>

Setting

@

Setting

Setting

=Y

=

Setting

Setting

E

=

Hing

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 infarmatian Frame monitar; O View by HEX (&) View by A5CII
Base No: g Fam | Result Size | Time Frame data ~
Rec..  User define 21 200741243 15:24:01:840 ST=01DRS. 0K 001TE.020
Slot Mo 0 Tran.. User define 16 2007/12/315:24:02:420 ,02,0001CRLF
Rec... User define 21 2007/12/315:24:02:840 L0K.0016,02D0
. X Tran.. User define 16 2007/12/3 15:24:03: 420 .02.0001CRLF
Manitor selections Aec... User define pal 2007/12/315:24:03:840 L0K.0016,02D

Tian.. Userdefine 16 20071243 152404420 ,02.00071CRLF
Select Channel Aec.. User define 21 200741243 15:24:04:840 LOK.0016,020
Tran.. Userdefine 16 20071243 152405420 ,02.00071CRLF

Channel 2 Rec.. Userdefine 21 2007/12/3 15.24:05.840 L0K.0016.02D

Tran. Userdefine 16 20071243 152405 420 .02.00071CRLF

Fec.. Userdefne 21 20071243 152405840 L0K.0016.02D

Tran... User define 16 200712/315:24:07:420
Rec..  User define el 20071243 15:24:07:840
.. User define 16 2007/12/3 15:24:08:420

efine: 2 / 0

.02.0001CRLF
OK.001E. 02D

02.0001CRLF
.5 16020

7 20 1007 CRLF
1 Rec. Userdefine 21 2007/2/3152403840  STXOTDAS.OK.0016.02D
< >

Detailed frame data:

STXO01DRS OK. 0016 D2DECRLF

1. Select [Online]-[System Diagnsis] or click icon ( [&
2. After clicking relevant module and click right bufton 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 XG-5000.
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Chapter 11 Diagnosis

With XG-PD 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

11.1 Diagnosis Function of XG-PD

How to diagnosis system and network status by XG-PD system diagnosis are described below.
Connect XG-PD to loader port of main unit and if you select “Online -> System Diagnosis”, the following

window is created.

)
=

XG-PD - [Online - System diagnosis]
Eﬁile Edit View Online Tools Window Help -8 x

= yBRBRX ([@aa S [+ BE
Project window x
o &= TEST(XGE-¥EMS)
=& P2P 01 [B0S0 Cnet]
P2P Channel
P2P Block =i=E — M E1= {BL-C21a XBL-C4lA
= @ User frame definition
-3 DRS [Transmission]
§ HEAD
TAL ® RUN
ﬁ test Detailed Module Information

= /IZ\)ES_RECE [Recepti STOP Frame Monitor
HEAD
TALL # ERR

RECE_DRS - Status By Service

&= PP 02 RS-232C
&3 P2F 03

>

CARICOM =LA
| —

£

< | =
H stnd... | Hrch-.. Hee| DRS_RECE... | DRS_RECE... | DRS_RECER.. P2P 01 System diagnosis

System information Allocation informatii #
=@ Base 0: XGE-MOSA =
[He CPU : XGB-XEMS
% Siot 0 : Intemal Cnet
F. A . m semes maimme
< | >
System

Onlime - Madule infor « %

| £
HG-PD - Message wir « %

\Resultl,'{' Parameter check .}\ Used address l.-'r

Ready L, R5-232C, Error/Warnin

[Figure 11.1.1] System diagnosis window

* Select [Online] — [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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11.1.1 Checking status of main unit

Check list Detail result
m Shows the gorerel information of FLE
Ttem Context |
CPU bge HEE ;?l:ll":
CPU o
LPU sioe CPU ence
Module e e
. . Focod rgd seltng OFF
information et ar
B gk, QFF
Close

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

11.1.2 Communication module information
Check list

Detail result

Communication Modube Information

ﬁm the general infarmatian of communicatian madule.

Communication
module
information

Comteat

Mudbde bad

Intemal Crt
0

e ey

o

0

[Er:]
1

AS4E

Hemnal

Ve 110

Ve 39.20

HaT Modbus ASOI
Homal

1. Select [Online] —

[System Diagnosis] or click the icon ( [E3
2. You can check communication module status by clicking communlcauon 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.

Itis 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 0.

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 information

Whether standard communication parameter is downloaded
or not

Standard communication parameter error information
expression
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11.1.3 Frame monitor
The user can check whether frame is normal or not by monitoring TRX frame through Cnet I/F module
by XG-PD'’s frame monitor.

Check list Detail result

Frame Monitor 4]

Standard information O Wiew by HEX () Views by ASCI

Base Ho o Frame dala

20042611 50 00050 ENQOTwSS0104%X0DWO
o 15 ALK D1 mS

Siot N 0

Mordcs smbe fxee
Select Channel.

Chaerel 2

Frame
monitor

301
AKX D1wSSETABT

3007/11/26 11 5001430

Diedesbed bowe data

[T DT w5 SETHET

1. Select [Online] — [System Diagnosis] or click the icon ( B
2. If you click right button after clinking Cnet I/F module and cl|ck frame monitor, you can monitor
current communication data.

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

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

Item Content Ref.
Standard Base No. Information of base number under diagnosis
information Slot No. Information of slot number under diagnosis
Monl_tor Select Select channel to monitor
selections Channel
Form Indicates whether it is TX or RX frame.
Indicates the protocol type
1) XGT server
2) XGT client
Result 3) Modbus server
) 4) Modbus client
Frame monitor 5) User definition frame
window 6) Unknown: frame that Cnet can't deal with
Size Size of frame
Time when sending/receiving the frame
Time 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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11.1.4 Status by service

Che NONE

Check list Detail result
Status by service E\
Dedicated Service | P2P Servios
Standard information Detailed informatiors
Eoslts! o Port number | Service count | Evior counl t Sta
1 [ 5 Charmel 1 o ] o
Chanel 2 0 0 0
Link type: Cret
Dedicated Dedicated service information
. Diiver type:
service thi NONE]

1. Select [Online] —

[System Diagnosis] or click the icon ( [E
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

Item

Content

Multiple reading

Checks the dedicated service status every second.

Multiple

Checks the dedicated service status information at

reading/Refresh Refresh 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 type by service

Dedicated information
Service Port number | Channel number
. . Indicates how many dedicated service
Detailed Service count SN
. . communication is done
information - - -
: Indicates how many error occurs during dedicated
window Error count . o
service communication
Status Indicates status of dedicated service communication
Check list Detail result
Dedscaled Sevvica | P2P Senvice
Standerd normation Dataded mbomaton
it E Block rumber Forl nusber Slalus Sence oot Enoe conrd
Slot Murher 0 Channel 2 1] 1] L]
Link type: Cnet
P2P service

o iesind

0K Cancel
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1. Select [Online]->[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.
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.
reading/Refresh Refresh Check the P2P service status when refresh is done.

» 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
i 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

RX frame size exceeds the modbus max. -
frame size

08

0C RX frame is not Modbus ASCII/RTU.

0D HEX conversion error in Modbus




Chapter 11 Diagnosis
|

11.2 Trouble Shooting by Error

11.2.1 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
v [EvaLog 1. In Enable Link menu of
Rl S — In case of enabling XG5000, check P2P setting
link, the user number and delete P2P
enabled the link number not selected properly.
where P2P is not set | 2. After disconnecting XG-PD,
Dusktanesy connect XG5000 again and
check
S ) [ ]

11.2.2 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.
Tougr; cog1mu/n|cat|on sefttlng IS El(g)nqx?:izgtie(?:e of Connect XG-PD and click [File] -
C/Oij ete' ’f-ll,—XkRX LED of Cnet standard parameter [Open from PLC]. Check standard
I/F doesn't flicker pe settings of module acting as client
between client and
and server.
server
Enable Link setting After executing P2P parameter,
error enable right P2P link

11.2.3 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 + reception time

In case P2P - transmission time: conditional
After setting diverse P2P conditional flag is flag+CPU Scan Time+reaction
parameter in P2P block, if frame | faster than time of communication
monitor is executed, response communication time module+data transmission time
frame is missed. - reception time:
CPU Scan Time + reaction time of
communication module+data

transmission time

In case that response | 1. Increase Delay time in standard
time of partner is slow. | settings of XG-PD.
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11.2.4 Two response frame are dealt with as unknown when executing frame
monitor

11.2

Phenomenon

Reason

Two response frame are dealt with as unknown when

executing frame monitor

Transmizsion  #GT master 17 20071244 .
Reception Unknown 17 20071244 ..
Reception Unknown 17 20071244 .
Transmission  »GT master 17 20071244 ..

EMGOTrS50104%MWOEDT 40
EMGOTr550104%MWOEDT 40
ACKOTr5501020000ETX0E

ENGOT1r550104% MW 0OEDT 40

Communication
type in XG-PD is
set as RS-422
but output wiring
method is RS-
485

Change

it to PLC.

.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

11.2.6 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

Trouble shooting

communication type
as RS-485 and write
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11.2.7 Communication is not normal or communication is not executed repeatedly
Phenomenon Reason Trouble shooting
In case of multi drop, 1. Execute 1:1 communication with
More than one server server and check if it works

sends fram properly_.
€ 2. Take interlock for servers to

sends frame simultaneously.

Connection error of

g L Change cable or check connection
wiring communication

line of cable
Communication is not normal | n case of RS-485 (Half , _
or communication is not duplex), non- Increase delay time of client and
executed repeatedly coincidence of timing of | server

TRX signal

1. When transmission is
not complete, it
requests next process
of transmission Use handshake in program
2. When reception is thoroughly

not complete, it
requests next process
of reception
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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.

(2) 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

12 -2
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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 -
l:ij Check direct E;.L.!.:—I Trans Trans [mj

S Trans current . ) =
é ‘ Signal input e e [% %

~ Fo045 -
| |_1 Pm
F009C
PLC RUN output

Start ,
switch Proaram Start available asJ

RA1 ND

DC power

0 ()
Fuse

| —— Timer  setting
which DC input
signal is
configured.

Start
switch

Output for warning

o ]
[(‘_A_: (L b ﬁ j‘ﬁ-‘—d—‘ T?/—T
Output module ( amp of UZZBF) g:/(\)/p = V0|tage relay

x1 equipped
, «— RUN by FO09C quipp

ﬁ Power off to output
fal ] device

Emergency stop,

Output for warning

Stop by limit (Lamp or buzzer)

| Run by FO09C

~ —
Configure  part that — 3
lead opposite operation ¢
or breakdown such as o I
utout module
=HC

interlock circuit —MC =MC
forward, reverse " ]: ﬁ\; I ‘\
revolution by external Power Off to
interlock circuit output device

(Emergency
stop,
Start sequence of power stop by limit
In case of AC 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
magnetic contactor (MC) [On]
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(2) System design circuit example (In case of using ERR contact point of power module)

Power

Checking DC %J
current
Signal input

DC power

o 00 i+
Start stop circuit

Fuse

| Timer  setting
PLC RUN output ) L which DC input

Available to start as

\

signal is
RA1 N O configured.
\ Min
Start \Program
S —
RAL S -
n H':-’ i« _.I\E.I_'_:'_T
Stop SW Voltage relay

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

Main
unit

Input
16
point

Input
16
point

Input
16
point

Input | Output | Output
16 16 16
point point point

N

Output module for fail safe

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

[Fail safe circuit example]

F0093

P80

P80

A
v

0.5s

A
A4

0.5s

CPU unit

P80

P81

P8F
24V

v

On delay timer

O T1
Off delay timer
EFIemaI load
O ’Yl(r‘—ﬁ
o L
O
O ¢ — |+_4|
DC24
T1
AO_O@O_@f

Since P80 turn on/off every 0.5s, use TR output.

Output module
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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) + (l2av X 24)} (W)

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

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

(current consumption of simultaneous On point)

If 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.
e Wsv = [sv 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 Woav = |2av 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 Vdrop X output point X simultaneous On rate (W)
lout ; output current (actually used current) (A)
Vdrop: Voltage drop of each output module (V)

/ !
L7/ ey / / / / /
/ / / / /
DC24V
AC power Main Unit Comm. [ Comm. | output |input Special |input
100V~240V | 5v
constant DChY
g:i: Voltage m /
transformer out 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 = lin X E X input point X simultaneous On rate (W)
lin: input current (root mean square value in case of AC) (A)
E : input voltage (actually used voltage) (V)

(f) Power consumption of special module power assembly
e Ws=Isv X5 + l2av X 24 + l100v X 100 (W)
The sum of power consumption calculated by each block is the power consumption of the entire
PLC system.
o W =Wpw + Wsv + W24av + 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.

¢ After connection, get down the hook for fixation at the upper part and lower part and fix it completely.

Expansian Pials .
JRemavad when Installing madubs)

Module fixation (Hook)

Leover (Hagk far madul e Sl o)
{Lack lowear)
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(2) Detachment of module
¢ 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

|| /\ Caution

|| » When separating module, don't force over-applied power. If so, hook may be damaged.
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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.

30 mn or above ™

> »
< »

mn or above”

30 mm or above™

5mm or above 5mm 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.
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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 mm or above

Device installed beside PLC: 50 mn or above

mm or above

50mm or above

12-11



Chapter 12 Installation and Wiring

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(0.3mm2) or above.

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

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

(e) Wiring
e In case of wiring 10O with high voltage line or power line, induced obstacle may cause error.
¢ Let no cable pass the 10 operation indication part (LED).
(You can't discriminate the 1O 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 VWi
Surge killer
COM
ouT Induced load
+
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’timpact to IO module or don’t disassemble the PCB from case.
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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.

/1\ 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.

HEE pes
‘oonn];

RRRERRRERRE]

AC power P E—
100V~240V AC power |y yAC100-240V

18

o : : Constant m_
voltage — —

transforme

(2) Connect power that include small noise between line and earth.
(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/

/
/

[ [ [ [ [/

Main unit
Main PLC
power power Constant
O~ Voltage —
AC220v O—=9 O0— [~ —
© Transforme| AC100-240V

10 power

¢—3J o

(4) If using DC24V of the power module

L o————p Main circuit device

(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.

N\
N\
24V 24V |
' 0
CPU o CPU
G\ \
oy | DC 24V
CPU o Power |—
Supply

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

(6) AC110V/AC220V cable should be as thick as possible(2mm2) to reduce voltage drop.

(7) AC110V/ DC24V cables should not be installed close to main circuit cable(high voltage/high current) and

I/O signal cable. They should be 100mm away from such cables
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(8) To prevent surge from lightning, use the lightning surge absorber as presented below.

PLC
I/0O device
—-oO

Surge absorber to prevent

(1) Isolate the grounding(E1) of lightning surge absorber from the grounding(E2) of the PLC.

(2) Select a lightning surge absorber type so that the max. voltage may not the specified
allowable voltage of the absorber.

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

(10) Wiring of each input power should be twisted as short as possible and the wiring of shielding
transformer or noise filter should not be arranged via a duct.
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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/O signal lines should be wired 200mm and more away from high voltage/high current main circuit cable.

(4) Batch shield cable should be used and the PLC side should be grounded unless the main circuit cable
and power cable can not be isolated.

PLC Shield cable
£} O O
input
output
NG
iI ==

(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

1D SN

PLC
CPU RX

i

\/

[y

AN

RS-485 channel

RS-422 cable
N\

X

A 4

ANV

PLC
CPU

[Figure 12.4.1] Data Flow of Each Channel

[Notel] For mode change during RUN, download parameter by using XG-PD.

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 > Repol\rlgizready communication of DTEN"®" to
Ready DCE
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 XG-PD, 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) . ) o Modem side (25-PIN)
i 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 RiMNotel RI 22

[Figure 12.5.2] Cable Connection between RS-232C and Modem

[Note] No.9, Rl 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 CD
2 RXD  < 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 + signal < > 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 A 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) _ . o _
Connection no. and signal direction device
Pin no. Name Name
3 SG SG
4 1S N 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 nhame, function and data direction.

; Signal direction ; .
Pin no. Name ; Function description
(Cnet<-->External device)
1 TX+ > TX data (+)
2 TX- i 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+ l\ H RX+
2 TX- _ﬁ ) ) L 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
Pinno. | Name device#1 ion communication
device#2
1 >+ T TX+ TX+
2 ™X- 7] B TX- TX-
3 RX+ ~ B RX+ & RX+
4 RX- | B 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
H Type :LIREV-AMESB
m  Size : 2P X 22AWG(D/0.254 TA)
B Manufacturer: LS Cable

12.6.1 Electrical characteristic

Iltem Standard Test conditions
Withstanding voltage |No destruction 500V/1min
Insulation resistance [1,000 MQ.km or above 20 °C
Static electricity

45 pF/M or less 1 kHz
capacity
Characteristics
120+50 10 Miz
impedance
12.6.2 External characteristic
ltem 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

TIAY

TR

o

(]

[Figure 12.7.1] Terminal resistance connection diagram in case of RS-422

(2) How to connect terminal resistance in case of RS-485

TX«'_“ nts

RX+
RX-

5G. E: 5a.

R+
RX-
ba.,

I=H,

:E
[T
[

[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/O module mainly consist of semiconductor devices and its service life is semi-permanent. However,
periodic inspection is requested for ambient environment may cause damage to the devices. When inspecting
one or two times per six months, check the following items.

Check 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.

Check Items Check Points Judgment Czrrgctlve
ctions
Connection condiions 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.

: " Check for loose mounting screws. Screws should not be loose. Retighten
Connecting conditions of Screws.
terminal block or extension | Check 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 ERR LED 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. . g . See chapter 15.
Off when input is off.
On when output is On,
Output LED | Check that the LED turns On and Off _ See chapter 15.
Off when output is off
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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 CO”?C“VG
Actions
Ambient _
{ f 0~55°C Adjust to general
Ambient emp.era ure — -. Measure with thermometer standard
environment | Ampient 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. _
. . Retighten screws
Conditions | dust or foreign _ . .
. Visual check No dust or foreign material
material
Loose terminal , .
serews Re-tighten screws Screws should not be loose | Retighten
Distance between ,
Connecting | yorminals Visual check Proper clearance Correct
conditions Retiaht "
etighten connector
, Connectors should not be ¢ .
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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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, I/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) XG-PD
Software executing diagnosis, writing, edition of basic parameter, high-speed link, P2P parameter

of internal and external communication module

(6) 10 image area

Internal memory area of CPU module installed for keeping IO 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.

TX RX
N B I B B I
76543210 76543210

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

cost of installation is geometrically.

TX RX

(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 |:>

elestlslel [slslel Islisiel [slisle] [slisiel Isllslele [s
R RERARIEN RN RN R
o 17 [Alo | ALA oI ELAloft[RIA o] OfAl{o]t|K|Allo|T]q |A
PIT NI i IE Rile T Bile (T Rile (T Blle T i
e TUH L [TUHT YD TUTL TUT L TS T LY el T

/N

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

and character synchronization between terminals, etc.

(5) BPS(Bits Per Second)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 X
Server Server Server Server

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

Client
RX TX

N B R

BX TX BX X BX TX BX X
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.
ECC - |

H ) _
*3-5000 | I I
fi5-232C Cable RS-232C Cable
Dial-up Dial-up
Modem ] Modem
Public EEI==T=] Public
network line Relay station  network line

* XG5000 : Programming software of XGT PLC for Windows
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(15) Frame

Frame is composed of transmitted and received data as in a specified form in data communication
including additional information of segments [station No., command, parameter by command], control
characters [ENQ, ACK, EOT, ETX] for synchronization, parity for detecting error, and BCC. The

structure of frame used for serial communication of Cnet is as follows.

Request Frame

E | station| Comm

Head Segment Tail
N No. and Parameter by Commend

OOwW

A |station | Comm [Proces| E
C [ No | and | sing | T
K Result| X

™~
AN

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 XG-PD to select [On-Line] — [Reset] 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 _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
LOO1 |%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 LSl STATENK . High speed link parameter 1, k block general state
~ ~ — o [k] | Bit Indicates the general state of communication information for each
L0OSE |06l x095|  (K=00-63) Array | data block of setting parameter.
HS1 STATE[K] = HSIMOD[K]& HSITRX[k]&(~ HS1 ERRIK])
o . . . :
L0060 |%LX096 _HS1_MOD[K | Bit High speed link parameter 1, k block station RUN operation mode
- B =00~ Indicates operation mode of station set in k data block of
LoOOF [oeLx159| (K=00-63) | Aray barameter.
Normal communication with High speed link parameter 1, k block
0
LOEOO /°L>E160 _HS1 TRX[K] | Bit station
LO13F |96L.X223 (k = 00~63) Array Indlcate§ if communication sf[ate of k dgta of parameter is
communicated smoothly according to the setting.
o . . . .
L0}4O /oL)5224 _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.
LOESO %L>E288 _HS1 SETBLO | Bit High speed link parameter 1, k  block setting
LO21F |%LX767 CKIK] Array | |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
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.
L0260 %LX416| HS2 RLINK | Bit 1. In case that all station set in parameter is Run mode and no error
2. All data block set in parameter is communicated and
3.The parameter set in each station itself is communicated normally.
Once RUN_LINK is On, it keeps On unless stopped by
LINK_DISABLE.
Abnormal state after HS2RLINK On.
In the state of _HSmMRLINK flag On, if communication state of the
station set in the parameter and data block is as follows, this flag
shall be On.
L0261 96LX417 HS2 LTRBL | Bit 1. In case that the station set in the parameter is not RUN mode, or
N B 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.
High speed link parameter 1, k block general state.
lLo2s0 _[pLX448 HS2_ STATE[K] | Bit Indicates the general state of communication information for each
LO31F | - - (k :_OO~63) Array | data block of setting parameter.
YLX511 _HS2_STATE[K]=HS2MOD[K]& HS2TRX[K]&(~_HS2_ERR[K]
)
lLo320 LX512 HS2_MOD[K] | Bit High speed link parameter 1, k block station RUN operation mode.
LO3SF |y | x575| (kK=00-63) | Array | ngicates operation mode of station set in k data block of parameter.
YL X576 . Normal communication with High speed link parameter 1, k block
L0360 ~" _HS2_TRX[K] | Bit station.
LO39F 0L X639 (k = 00~63) Array | Indicates if communication state of k data of parameter is
communicated smoothly according to the setting.
o . . . .
[Loa00 ~ /OL)E64O _HS2 ERR[K | Bit High speed link parameter 1, k block station operation error mode.
LO43F (k = 00~63) Array | Indicates if the error occurs in the communication state of k data
%LX703 block of parameter.
lLo440 J%LX704 HS2 SETBLO | Bit High speed link parameter 1, k block setting.
LO47F 6L X767 CKIK] AITaY | |ndicates whether or not to set k data block of parameter.




Appendix 2 Communication Relay List (L)

(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 0L X8192 _P2P1_NDRO Bit Indicates P2P parameter 1, 0 Block service
0 normal end.
L5121 0L X8193 _P2P1_ERRO Bit Indicates P2P parameter 1, 0 Block service
0 abnormal end.
L513 %LW513 _P2P1_STAT Word Indlgates error code in case of P2P parameter 1, 0 Block
US0o0 service abnormal end.
1514 %L D257 _P2P1_SVCC DWord Indicates P2P parameter 1, 0 Block service
NTOO normal count.
L516 %L D258 _P2P1 _ERRC DWord Indicates P2P parameter 1, 0 Block service
NTOO abnormal count.
L5180 %LX8288 —PZP]'INDRO Bit P2P parameter 1, 1 Block service normal end.
L5181 %LX8289 _P2P11_ERRO Bit P2P parameter 1, 1 Block service abnormal end.
L519 %LW519 _P2P1_STAT Word Indlgates error code in case of P2P parameter 1, 1 Block
uSo1 service abnormal end.
L520 %L D260 _P2P1_SvCC DWord Indicates P2P parameter 1, 1 Block service
NTO1 normal count.
L522 %LD264 _P2P1 ERRC DWord Indicates P2P parameter 1, 1 Block service
NTO1 abnormal count.
%LW524
L524~L529 | ~ - Word | P2P parameter 1,2 Block service total.
%LW529
%LW530
L530~L535 | ~ - Word | P2P parameter 1,3 Block service total.
%LW535
%LW536
L536~L697 | ~ - Word | P2P parameter 1,4~30 Block service total.
%LW697
%LW698
L698~L703 | ~ - Word | P2P parameter 1,31 Block service total.
%LW703
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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 _P1BO0OSN | Word | Saves another station no. of P2P parameter 1, 00 block.
NO000~0004 ‘i/(;)l\(l)\(/)\/soom —Ple ORD Word | Saves area device 1 to read P2P parameter 1, 01 block.
NOO5 %NWO006 —PleORS Word | Saves area size 1 to read P2P parameter 1, 01 block.
NO006~0009 fi/c(;)l\(l)\:/L\iLOOW —PlBZOORD Word | Saves area device 2 to read P2P parameter 1, 01 block.
NO10 %NWO012 —PlBZOORS Word | Saves area size 2 to read P2P parameter 1, 01 block.
N0011~0014 ‘il\(l)\:/LV70013 —PlBé)ORD Word | Saves area device 3 to read P2P parameter 1, 01 block.
NO15 %NWO018 —PlBSOORS Word | Saves area size 3 to read P2P parameter 1, 01 block.
N0016~0019 2%2/30019 _PleORD Word | Saves area device 4 to read P2P parameter 1, 01 block.
NO20 %NW024 —PlBA?ORS Word | Saves area size 4 to read P2P parameter 1, 01 block.
N0021~0024 (i/%'\(l)\;\goozs —Plsf ow Word | Saves area device 1 to save P2P parameter 1, 01 block.
NO25 %NWO030 _PleOWS Word | Saves area size 1 to save P2P parameter 1, 01 block.
N0026~0029 fi/c(;)l\(l)\é\/S0031 _PlggOW Word | Saves area device 2 to save P2P parameter 1, 01 block.
NO30 %NWO036 —PlBgOWS Word | Saves area size 2 to save P2P parameter 1, 01 block.
N0031~0034 ‘il\(l)\;\i0037 _PlggOW Word | Saves area device 3 to save P2P parameter 1, 01 block.
NO35 %NW042 —PlB??OWS Word | Saves area size 3 to save P2P parameter 1, 01 block.
NO036~0039 2%2/70043 _PlggOW Word | Saves area device 4 to save P2P parameter 1, 01 block.
NO040 %NWO0048 —PlBA?OWS Word | Saves area size 4 to save P2P parameter 1, 01 block.
N0041~0081 (i/(z)l\é\é\/70049 - Word | Saving area of P2P parameter 1, 01 block.
N0082~0122 (i/(())'\i\;\googfg - 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 2’1?51568 - Word | Saving area of P2P parameter 2.
N2624~3935 (ﬂ\;\é\ljl% - Word | Saving area of P2P parameter 3.

U In XGB S type, Network register is available only monitoring. (Read Only)




Appendix 3 Communication Error Code
|

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
0004 Variable length Variable Length exceeds the max. size of |01rSS010D%MW100000000
error 16 00..
0007 |Data type error Other data type than X,B,W,D,L received |01rSS0105%MK10
Data length area information incorrect 01rSB05%MW10%4
In case % is unavailable to start with 01rSS0105$MW10
0011  |Data error Variable’s area value wrong 01rSS0105%MWA"A&
oortr(])ir value is written for Bit Write than 00 01WSS0105%MX 1011
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
0,
1232 |Data size error Words to 01wSBOS%MW10d8AAS512
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
1330 Data type identical 01rSS0205%MW1005%MB1
discordant data type in the case of Individual 0
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 XG-PD

Code Error type Error details and causes
01 ERR_NO_HEAD There is no head of reception frame
02 ERR_NO_TAIL There is no tail of reception frame
03 ERR_WRONG_BCC BCC is not correct
04 ERR_STATION_NO Station number of reception frame is not correct
05 ERR_WRONG_DRV_TYPE | Driver type is not correct
07 ERR_FRAME_SND Can't send TX frame
09 ERR_NO_USE_LINKID There is no communication module
OA | ERR_PLC_RESP_TIMEOUT | Reception frame is not received during time out setting time
0B ERR_FRM_LENGTH Length of reception frame is not correct
oD ERR_ASCII_HEX_ERR ASC-HEX conversion of reception frame is not correct
OE | ERR_RANGE_OVER Area of device is exceeded
OF ERR_NAK_ERR Response of reception frame is NAK

A-13
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(2) Compact type main unit (“H” type)
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(3) Extension type Cnet I/F module
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Warranty

1. Warranty Period
The product you purchased will be guaranteed for 18 months from the date of manufacturing.

2. Scope of Warranty
Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired. However,
please note the following cases will be excluded from the scope of warranty.

(1) Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the
manual,

(2) Any trouble attributable to others’ products,

(3) If the product is modified or repaired in any other place not designated by the company,

(4) Due to unintended purposes

(5 Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.

(6) Not attributable to the company; for instance, natural disasters or fire

3. Since the above warranty is limited to PLC unit only, make sure to use the product considering the safety for
system configuration or applications.

Environmental Policy

LSIS Co.,Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LSIS considers the environmental ] LSIS’ PLC unit is designed to protect the
preservation as the preferential management ] environment. For the disposal, separate
subject and every staff of LSIS use the aluminum, iron and synthetic resin (cover)
reasonable endeavors for the pleasurably ] from the product as they are reusable.
environmental preservation of the earth.




LSIS values every single customers.

Quality and service come first at LSIS.

Always at your service, standing for our customers.

http://lwww.lsis.com
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