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Chapter 1 Overview

Chapter 1 Overview

1.1 How to use the User’'s Manual

This User’'s Manual provides the information such as product specification, performance and operation

method needed to use PLC System composed of Smart I/O module.

The User's Manual is composed of as follows.

CHAP.1 Overview
Describes the configuration of the user’s manual, product characteristics and terminology.
CHAP.2 Product Specification
Describes common specification of each product used for Smart I/O series.
CHAP.3 System Configuration
Describes the kinds of product available for Smart 1/0 series and system configuration method.
CHAP.4 Communication Programming
Describes common communication program operating method to act Smart 1/O module.
CHAP.8 Modbus Communication
Describes basic communication method of Modbus (Snet) communication module.
CHAP.9 Analogue 1/0O Module
Describes performance specification, each parts’ names and program examples of
analogue 1/0 module.
CHAP.10 Ethernet communication
Describes basic communication method of Ethernet (Enet) communication module.
CHAP.11 Installation and Wiring
Describes installation and wiring method, and notices to make sure of the reliability of PLC
system.
CHAP.12 Maintenance and Repair
Describes check list and method to run PLC system normally for a long term.
CHAP.13 Trouble Shooting
Describes various errors to be occurred while using the system and the action to solve the
problem.
Appendix
Here describes the product terminology and external dimension for system installation.
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Chapter 1 Overview

If you want to write programs, refer to the following documents.

» XG5000 user manual

¢ XGB Instruction manual

e XGB CPU manual

* XGB Snet I/F module user manual
* XGB Enet I/F module user manual

* i3 Remote I/O tutorial

When you make system using the i3 Controller and Smart I/0O module, consider the followings.

The following is CPU or software version for operating the module.

* i3 Configurator

1) This manual is written for XG5000 V3.0 and i3 Configurator V9.1 (or later)
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Chapter 1 Overview

1.2 Characteristics of Smart 1/0O

The characteristics of Smart I/O series is as follows.
(1) Product design based on International Electrotechnical Commission (IEC 61131)
* Easy support to programming device
* Standard language (IEC 61131-3) provided (IL / LD / SFC)
(2) Open network by selecting international standard communication protocol.
(3) Available to communicate with remote master module independently without power module/CPU
module.
(4) Available to set maximum 32
- Maximum 32 stations (Snet)
(5) Enables to save the cost for installation and maintenance.
(6) Various system configuration and simple maintenance and repair.
(7) Easy to change the system.
(8) Compatible with other maker’s product.
- Available to connect Smart I/O to other maker’s master.
(9) Easy to set the system as the station address setting by hardware is available.
(10) Simple communication programming.
- Using i3 Configurator protocol config wizard, or Ethernet I/O configuration
(11) Supports various 1/O.
- DC input 16/32 points, TR output 16/32 points, Relay output 16 points
- Combined 32 point (DC input 16 point/ TR output 16 point)
- When using XG-Rail type Smart 1/O, it is available to use 4 channels, AD (analog input)/DA
(analog voltage output)/DC (analog output)/ RTD.
(12) Supports various OPEN type communication method. Modbus (Snet)
(13) Easy to configure system and use
- integrating PLC: Packaged by one unit including CPU, I/O and communication function.
- extension PLC: it is available to configure communication or 1/O diversely.
(14) Provides the online network status detection function.
- Available to know the remote module status through high speed link monitor.
(15) Supports high speed communication.
(16) Flexible communication relation is available as the speed shall be set automatically
according to the speed of master.
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Chapter 1 Overview

1.3 Product Configuration of Smart I/O

1.3.1 Type Name Indication

Type Name indication

| ’ 1 |
G: General Digital I/O point
X: XG-Rail L. Link 2116 point
4 : 32 point

Communication Type

Analogue /O point

1:12 channel
S : Modbus (Snet)

C: iCAN (i3 only)

0: 6 channel

E: Ethernet
Modular type
S: standard type
Digital /O
D2 : DC24V input Terminal Block
iCAN ,
RY : Relay output A : Fixed Type
Snet
TR : TR output
Enet
DT : DC Input/TR Output
Analogue I/O
A2 : Analogue input Modular type
AT: Analogue input / output (8/4, or|| A:hardware version
4/2 split)
Modular type

BS: XGB-Rail slave module

Specification
1:TR Sink, 0.5A

1.3.2 Removable Type Terminal Block

Before Disassembly After Disassembly

—
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Chapter 1 Overview

1.3.3 Module Specifications

1) Snet

(1) Stand-alone type

Classification Type name Specification
TR outout Fixed GSL-TR2A DC24V, TR output 16 (Sink 0.1A)
outpu "0 1GsL-TRaA DC24V, TR output 32 (Sink 0.1A)
Combo Fixed |GSL-DT4A DC24V, DC input 16/TR output 16 (Sink 0.1A)
Relay output Fixed |GSL-RY2A DC24V(Rating), Relay output 16
i ) GSL-D22A DC24V(Rating), DC input 16
DC input Fixed - -
GSL-D24A DC24V(Rating), DC input 32
1) iCAN
(1) Stand-alone type
Classification Type name Specification
GCL-TR2A DC24V, TR output 16 (Sink 0.1A)
TR output Fixed
GCL-TR4A DC24V, TR output 32 (Sink 0.1A)
Combo Fixed GCL-DT4A DC24V, DC input 16/TR output 16 (Sink 0.1A)
Relay output Fixed GCL-RY2A DC24V(Rating), Relay output 16
GCL-D22A DC24V(Rating), DC input 16
DC input Fixed
GCL-D24A DC24V(Rating), DC input 32
GCL-A21A 12 mA/V Inputs
Analogue Fixed GCL-ATOA 4 mA/V Inputs, 2 mA/V Outputs
GCL-AT1A 8 mA /V Inputs, 4 mA / V Outputs
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Chapter 1 Overview

2) Enet/ CAN

(1) Modular type

Classification Type name Specification
Communication XEL-BSSA Enet I/F adapter (MODBUS/TCP)
adapter XCL-BSSA CAN I/F adapter (iCAN protocol)
XBE-DC32A DC24V input 32 points
XBE-DC16A 16 points DC24V input (Sink/Source)
XBE-DC64A 64 points DC24V input (Source/Sink)
XBE-RY16A 16 points relay output
Modular I/O - -
XBE-DR16A 8 points DC24V in / 8 relay output
XBE-TN16A 16 points TR output (Sink)
XBE-TN32A 32 points TR output (Sink)
XBE-TN64A 64 points TR output (Sink)
XBF-ADO4A Current/Voltage input 4 channels
XBF-DV0O4A Voltage output 4 channels
Modular XBF-DCO4A Current output 4 channels
Special XBF-RDO4A Resistance Te;fngr?;t:élesDetector input
XBF-TC04S Thermocouple 4 channels
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1.4 Notice in Using

When installing this device, notice the followings for the reliability and safety.

Category Classification Contents
* When installing this device, maintain the temperature between
Condition 0-55°C
» Do not exposure it to direct light.
Temperature
» When temperature is too high, install pan, air-conditioner and
Measure when temperature is too low, install suitable device.
* No condensing allowed.
Condition « Install something in the control panel for protection from the
water and dust.
Condensing « Due to the frequent On/Off, condensing may occur. In this
Measure case, turn on the device at the night
Condition « Install it in the place where impact and vibration don’t occur..
Shock * When impact and vibration is severe, install anti-vibration
oc Measure rubber so that vibration and impact doesn't affect the device.
Condition « Install in the place where there is not corrosive gas.
Gas * When corrosive gas enters, plan air-purification measure in the
Measure control panel.
Condition « Install in the place where electro-magnetic wave is not severe.
« In case of wiring, set the precise route.
EMC « Check the shield of control panel
Environment Measure For light, use glow lamp and avoid fluorescent lamp
« When installing power module, ground the device at standard
electric potential
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Chapter 2 Product Specification

2.1 General Specification

The General Specification of Smart I/O seriesisas  follows.
’;‘ Items Specification References
1 Operating 0~55°C )
temperature
Storage _on o )
2 temperature 25~+/0°C
Operating — o5o )
3 humidity 5 ~ 95%RH, no dew
4 | Storage humidity | 5~ 95%RH, no dew -
In case of Intermittent vibration - -
Frequency Acceleration Amplitude Times
10 < f < 57Hz - 0.075mm
5 Vibration 57 < f < 150Hz 9.8m/sq1G} - XY 7
In case of Continuous vibration 10 times IEC6 1131-2
Freguency Acceleration Amplitude each direction
10 < f < 57Hz - 0.035mm
57 < f < 150Hz | 4.9m/s5{0.5G} -
« max. impact acceleration : 147 m/s*{15G}
6 shocks * Application time : 11ms IEC 61131-2
* pulse wave type : semi-sine wave pulse (3 times each direction X, Y, 2)
Square wave IMO
impulse noise | +1,500V, Standard
5 _ IEC 61131-2,
ectrostatic . . . IEC 61000-4-
discharging Voltage : 4kV (contact discharging) 2
Radiant ) IEC 61131-2,
electromagneti | 57 _ 500 MHz, 10 Vim IEC 61000-4-
7 | Noise c field noise 2
Diaital /O Digital /O  (below
- igi
Fast Classifi | Power (mgor = than 24\/? . IEC 61131-2
Transient cation | module | 5/ Anaog /o IEC 61000-4-
/ Bust Noise ommunication 4
Interface
Voltage 2kV 1kv 0.25kV
Ambient .
8 conditions No corrosive gas, no dust -
operating )
9 altitude Less than 2,000m
10 | Pollution degree | Less than 2 -
11 | Cooling method | Natural air-conditioning -
1) IEC (International Electro-technical Commission)

. International civil community that promotes international cooperation for standardization of electric/
electro technology, publishes international standard and operates suitability assessment system
related to the above.

2) Pollution Degree

: An index that indicates the pollution degree of used environment that determines the insulation
performance of the device. For example, pollution degree 2 means the state to occur the pollution of
non-electric conductivity generally, but the state to occur temporary electric conduction according to
the formation of dew.
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Chapter 2 Product Specification

2.2 Power Specification

2.2.1 Performance specification
Here describes the Power Specification of Smart I/O
1) Stand-alone type module

Specification
CEIE Modbus, CAN (stand-alone type)
Input voltage DC 24V (Tolerance range: DC 20.4V ~ 28.8V)
Input current 0.4A (+24 VDC)
Inrush current 40A lower : (24 VDC Input)
Power indication When Power is on, LED ON
Cable specification 1.5 ~2.5mm ?(AWG 16 ~ 22)
Fastening torque 12kg - cm
2) Modular type module

Specification
Category Enet, CAN (modular type)

DC24V/0.55A (allowed range :DC19.2V ~ 28.8V)
Input voltage/current
Output voltage /current 5V (£ 20%) / less than 1.5A
Inrush current Max 10A
Power indication When poweris On, LED ON

* In order to protect power supplier, use the max. 4A fuse-equipped power supplier.

Consumption current of I/O module available to equip is as follows.

Expansion module Type name Consumption current (mA)

XBE-DC16A 40

Input module XBE-DC32A 50

XBE-DC64A 70

XBE-DR16A 400

O module XBE-RY16A 420
Output module XBE-TN16A 60

XBE-TN32A 120

XBE-TN64A 240

XBF-ADO4A 50

Special module XBF-DC04A 50
XBF-DV04A 50

XBF-RDO4A 100
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Chapter 2 Product Specification

2.3 Digital Input Module Specification

2.3.1 DC16 points stand-alone type input module (So  urce/Sink)
Type name
e DC Input Module
Specification
Input point 16 points

Insulation method

Photo-coupler insulation

Rated input voltage

DC24V

Rated input current

7 mA

Voltage range

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

Max. simultaneous input point

100% (16 points/1COM) simultaneously ON

ON voltage / ON current

More than DC19V / more than 3.5 mA

OFF voltage / OFF current

Less than DC6V / less than 1.5 mA

Input resistance

Approx. 3.3kQ

Off »~ On

Less than 3 ms

Response time

On - Off

Less than 3 ms

Common method

16 points / COM (Sink/Source Type)

Internal consumption current

Less than 70mA

Operation indication

LED ON when input ON

External connection method

Terminal unit connector (M3 X 6 screws)

Weight

Less than 160g

( Circuit Configuration )

Photo-
Coupler

Inner

circuit

DC5V

[

00

CoM1
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Chapter 2 Product Specification

2.3.2 DC32 point stand-alone type input module (Sou

rce/Sink)

Type name
Specification

DC Input Module

Input point

32 points

Insulation method

Photo-coupler insulation

Rated input voltage

DC24V

Rated input voltage

7mA

Use voltage range

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

Max. simultaneous input point

100% (16 points/1COM) simultaneously ON

ON voltage / ON current

More than DC19V / more than 3.5 mA

OFF voltage / OFF current

Less than DC6V / less than 1.5 mA

Input resistance

Approx. 3.3 kQ

Off -> On

Less than 3 ms

Response time

On - > Off

Less than 3 ms

Common method

16 points / COM (Source/Sink type)

Internal consumption current

Less than 130 mA

Operation indication

LED ON when input ON

External connection method

Terminal unit connector (M3 X 6 screws)

Weight

Less than 240g

( Circuit configuration

Photo-coupler
Inner
Circuit
Photo-coupler
Inner —
Circuit

DC5V

]

D
()

any
A\~

COM1|
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2.3.4 DC 16 point modular type input module (Sink/S  ource)

Type name

Specification

DC input module

XBE-DC16A

Input point

16point

Insulation method

Photo-coupler insulation

Rated input voltage

DC24Vv

Rated input current

About 4 mA

Usage voltage range

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

On voltage / On current

More than DC19V / more than 3 mA

Off voltage / Off current

Less than DC6V / less than 1 mA

Input resistance

About 5.6 k@

Off » On

Response time
On - Off

1/3/5/10/20/70/100 ms(setting with CPU parameter) initial value:3 ms

Insulation pressure

AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistor

With insulation resistor meter more than 10 M2

Common method

16 point/ COM

Suitable wire size

Stranded wire 0.3~0.75 W (external less than 2.8 mm)

Inner consumption current

40 mA (When input point is On)

Operating indication

LED is On when input is On

External connection method

8 pin terminal unit connector + 10 pin terminal unit connector

Weight 409
Circuit configuration No. | Poaint type
TB1 0
B2 | 1 81 |[&,]
TB3 2 182 (o]
83 (@]
TB4 | 3 T84 |29
TB5 4 TR5 E:]
Photo-coupler TB6 5 TB6 E"::]
TB7 6 87 |[=]
™8 | 7 B8 |[o]
TB1 8
S Inner B2 9 181 |[=,]
— B2 |[=]
I TBQr circuit B3 A B3 E:]
- || <<<<<<< tqM B4 B 184 |2
TB5 C 185 |[ o]
be2av Connector No. TB6 D 86 |23
TB7 | E 187 |[=]
B8 | F 88 (5]
TB9 | COM B9 Eﬂl:ﬂ
TB10 | COM TB10
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Chapter 2 Product Specification

2.3.5 DC 32 point modular type input module (Sourc

e/Sink)

Type name DC Input Module
Specification XBE-DC32A
Input point 32point
Insulation method PhotoOcoupler insulation
Rated input voltage DC24V

Rated input current About 4 mA

Usage voltage range

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

Input derating

Refer to the following derating diagram

On voltage / On current

More than DC19V / more than 3 mA

Off voitage / Off current Less than DC6V / Less than 1 mA

Input resistance About 5.6 k@
Off —~ On

Response time 1/3/5/10/20/70/100 ms(setting with CPU parameter) initial value:3 ms
On - Off

Insulation pressure AC560Vrms / 3Cycle (altitude 2000m)

Insulation resistor With resistor meter more than 10 M

Common method 32 point / COM

Suitable wire size 0.3 mt

Inner Consumption current

50 MA (When input point is On)

Operation indication

LED flicker when input is On

External connection method 40 pin connector

weight 60g
Circuit configuration No. Point | No. Point
9 type
B20 00 A20 10
B19 01 Al19 11
0
2 BZ-G—E . Photo coupler B1S 02 A18 12 -
R :!! %= B17 03 Al7 13 620 :_:_ 120
2F o ‘- Bie | 04 [ a6 | 14 | S fl==(] T
° 3022_41 Inner circut B5 | 05 | At5 | 15 | ciel|= || A
1 =] & (] A7
g | C?m B14 | 06 | Al4 | 16 :1; = |
DC24V [ ]
Connector B13 07 Al3 17 B5ll a = A15
B12 08 Al2 18 Bl4fm = Al4
giafl= =] A3
Bil1 | 09 | A11 | 19 | golles]|| A
Input derating diagram B10 | OA | A10 | 1A R | e | SR
Biofle = [l AtO
100 B9 | 0B | A09 | 1B | goollaall nce
90 B08 oc A08 1C Bog g = = A08
\ go7 J| @ ® AO7
80 \. BO7 oD A07 1D 806 o= A06
70 B06 OE A06 1E BO5 : : A05
60 Bos | oF | Aos | 1F | 5% _"—'__ oo
50 BO4 | NC | A04 | NC so2 11 1] Ao
— AO1
40 5 20 E2 BO3 | NC | A03 | NC | B
10 20 30 50 B02 | COM | A02 | COM
Temp.
BO1 | COM | A01 | COM
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2.4 Digital Output Module Specification

2.4.1 16 point relay output stand-alone type module

Type name

Specification

Relay Output Module

Output point

16 points

Insulation method

Relay insulation

Max. rated load

3A 250VAC, 3A 30vVDC

Rating Max. rated power

750VA, 90W

(Resistive Load) | Max. rated load voltage

250VAC, 110VDC

Max. rated load current

5A

Max. open/close frequency

1,200 times / hr

Surge killer None
Mechanical 2x10’

Life 5
Electrical (20cpm base) 10

Off » On

Less than 10 ms

Response time
On - Off

Less than 12 ms

Common method

8 points / COM

Internal consumption current

Less than 550 mA (when all points ON)

Operation indication

LED ON when output ON

External connection method

Terminal unit connector (M3 X 6 screws)

Weight

Less than 300g/330g (RY 2A: fixed type/RY2C:removable type)

( Circuit Configuration )

AC110/220V
DC24V
Inner TD62083
Circuit
AC110/220V
DC24V
AC110/220V
DC24V
Inner
Circuit TD62083
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Chapter 2 Product Specification

2.4.2 16 point transistor stand-alone type output m  odule (0.1 Sink)

Type name .
L Transistor Output Module
Specification
Output point 16 points
Insulation method Photo-coupler insulation
Rated load voltage DC 24V
Load voltage range DC 20.4 ~ 26.4V
Max. load current 0.1A / 1point, 2A / 1COM
Leakage current when OFF Less than 0.1mA
Max. inrush current Less than 4A /10 ms
Max. voltage falling when ON DC 1.5V
Surge killer Clamp diode
Off ~ On Less than 2 ms
Response time
On - Off Less than 2 ms
Common method 16 points / 1COM
Internal consumption current Less than 280 mA (when all points ON)
External power Voltage DC24V + 10% (ripple voltage : less than 4 Vp-p)
Supply current Less than 50 mA (DC24V per 1COM )
Operation indication LED ON when output ON
External connection method Terminal unit connector (M3 X 6 screws)
Weight Less than 160g (fixed type)

( Circuit Configuration >

Inner

Al e

00
—{ L

1
Photo coupler 1
\
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2.4.3 16 point transistor stand-alone type output m  odule (0.5A Sink)

Type name
Specification

Transistor Output Module

Output point

16 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 24V

Load voltage range

DC 20.4 ~ 26.4V

Max. load current

0.5A/ 1 point, 3A / 1COM

Leakage current when Off

Less than 0.1mA

Max. inrush current

Less than 1A /10 ms

DC 1.5V

Less than 2 ms

Max. voltage falling when ON

Off —~ On
Response time

On - Off

Less than 2 ms

Common method

16 point / 1COM (sink type)

Internal consumption current

Less than 90 mA (when all points ON)

External power Voltage

DC24V + 10% (ripple voltage : less than 4 Vp-p)

Supply Current

Less than 50 mA (DC24V per 1COM )

Operation indication

LED ON when output ON

External connection method

Terminal unit connector (M3 X 6 screws)

Less than 160g/190g (TR2A1:Fixed type/TR2C1:Removable type)

Inner

Photo-Coupler
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2.4.4 16 point transistor stand-alone type output m  odule (0.5A Source)

Type name
Specification

Transistor Output Module

Output point

16 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 24V

Load voltage range

DC 20.4 ~ 26.4V

Max. load current

0.5A /1 point, 3A / 1COM

Leakage current when Off

Less than 0.1mA

Max. inrush current

Less than 1A /10 ms

Max. voltage falling when ON

DC 1.5V

Off » On

Less than 2 ms

Response time

On - Off

Less than 2 ms

Common method

16point / 1COM (sink type)

Internal consumption current

Less than 90 mA (when all points ON)

External power Voltage

DC24V + 10% (ripple voltage : less than 4 Vp-p)

Supply Current

Less than 50 mA (DC24V per 1COM )

Operation indication

LED ON when output ON

External connection method

Terminal unit connector (M3 X 6 screws)

Weight

Less than 161g/191g (TR2A1:Fixed type/TR2C1:Removable type)

( Circuit Configuration )

Inner

! —1L |
0,
N I
Photo Coupler;, &X !
15
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2.4.5 32 point Transistor stand-alone type output m  odule (0.1A Sink)

Type Name
Specification

Transistor Output Module

Output point

32 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 24V

Load voltage range

DC 20.4 ~ 26.4V

Max. load current

0.1A /1 point, 2A / 1COM

Leakage current when Off

Less than 0.1 mA

Max. inrush current

Less than 0.4 A/ 10 ms

Max. voltage falling when ON DC10V

Off -~ On Less than 2 ms
Response time

On - Off Less than 2 ms

Common method

16 point / 1 COM(Sink Type)

Internal consumption current

Less than 110 mA (when all points ON)

External power Voltage

DC24V + 10% (ripple voltage : less than 4 Vp-p)

Supply Current

Less than 40 mA (DC24V per 1COM )

Operation indication

LED ON when output ON (16 point indication conversion by using select switch)

External connection method

Terminal unit connector (M3 X 6 screws)

Weight

Less than 2409 (Fixed type)

( Circuit configuration

D

Inner

Photo-coupler

15
> Transistor C-

Inner

+— |
COMO

Photo-coupler
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2.4.6 32 Transistor stand-alone type Output Module

(0.5A Sink)

Type Name
Specification

Transistor Output Module

Output point

32 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 24V

Range of load voltage

DC 20.4 ~ 26.4V

Max. load current

0.5A / 1point, 3A/ 1COM

Leakage current when Off

Less than 0.1 mA

Max. inrush current

Less than 1A /10 ms

Max. voltage falling when ON

DC1.0V

Off » On

Less than 2 ms

Response time

On - Off

Less than 2 ms

Common method

16 point/ 1 COM (Sink Type)

Internal consumption current

Less than 120 mA (when all points ON)

External power Voltage

DC24V * 10% (ripple voltage : less than 4 Vp-p)

Supply Current

Less than 40 mA (DC24V per 1COM )

Operation indication

LED ON when output ON (16 point indication conversion by using select switch)

External connection method

Terminal unit connector (M3 X 6 screws)

Weight

Less than 240g9/290g (TR2A1:Fixed type/TR2C1:Removable type)

( Circuit Configuration

>

Inner Circuit

Photo-coupler
.

Inner Circuit

DC24v
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2.4.7 16 point relay modular type output module

Type name

Specification

Relay Output Module

XBE-RY16A

Output point

Output point

Insulation method

Insulation method

Rated load voltage / current

Rated load voltage / current

Min. load voltage / current

Min. load voltage / current

Max. load voltage

Max. load voltage

Leakage current when OFF

Leakage current when OFF

Max. open/close frequency

Max. open/close frequency

Surge killer Surge killer
Mechanical More than 2,000 times / hr
Rated load voltage / current more than 1X10°
Life AC200V / 1.5A, AC240V / 1A (COSW = 0.7) more than 1X10°
Electrical s
AC200V / 1A, AC240V / 0.5A (COSW = 0.35) more than 1X10
DC24V / 1A, DC100V / 0.1A (L / R = 7 ms) more than 1X10°
Response Off -~ On Less than 10 ms
time On - Off Less than12 ms

Common method

Common method

Suitable wire size

Suitable wire size

Internal consumption current

Internal consumption current

Operation indication

Operation indication

External connection method

External connection method

Weight Weight

Circuit configuration No. Point Shape

TB1 0
B2 1 Bl E::]
82 |[E
DC5V TB3 2 B3 [
B4 3 TB4 E:]
TB5 4 85 |[=]
181 TB6 5 86 |[=]
Inner Eﬂ TB7 6 87 E:]
circuit TB8 7 TB8 E:]
188 TBY CoM B9 |

TB1 8
TB9 ~ TB1 E::]
B2 9 B2 [
| TB3 A TB3 |7

Terminal No.

erminal No. TB4 B TB4 E::]
TB5 C TBZ (o]
TB6 D B E::]
TB7 (=]

TB7 E
88 [
TB8 F TB9 E:]

TB9 COM
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2.4.8 16 point Transistor Modular type Output Modul

e (0.5 A Sink)

Type name

Specification

Transistor output module

XBE-TN16A

Output point

16 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 12/ 24V

Load voltage range

DC 10.2 ~ 26.4V

Max. load current

0.5A /1 point, 2A / 1COM

Leakage current when Off

Less than 0.1 mA

Max. inrush current

Less than 4A / 10 ms

Max. voltage drop when On

Less than DC 0.4V

Surge killer

Zenner diode

Off - On

Less than 1 ms

Response time
On - Off

Less than 1 ms (rated load, resistor load)

Common method

Common method

Suitable wire size

Suitable wire size

Internal consumption current

Internal consumption current

External supply | Voltage

DC12/24V + 10% (Ripple voltage less than 4 Vp-p)

power Current

Less than 10 MA (when connecting DC24V)

Operation indication

LED On when output is On

External connection method

8 pin terminal connector + 10 pin terminal connector

Weight 509
Circuit configuration No. Point Shape

TBO1 0
TB01 |[[23]

TBO2 1
TB02 |25
TBO3 2 TBO3 E-:]

DC5V

T801 T804 3 TBO4 |[ 2]
] TBO5 4 805 |[]
L TBO6 5 806 |[ 2]
Inner [S! TBO7 6 TBO7 E:]
circuit || 8 TB0S :I—‘ Izgi’ ; TB08 E:]
TB01 |[B1]
1809 TBgz S 802 |[E4]

B A
810 1803 |[}]

i TBO4 B
TB04 [[o]
LDC12/24V TB05 c T805 |[2]

Terminal No.

TBO6 D TBO6 E:]
TBO7 E TBO7 |[ 2]
TBO8 F TB08 ([ 24]
DC12 809 |[E]
% | pav tB10 |L=2]

TB10 | COM
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2.4.9 32 point Transistor Modular type Output Modul

e (0.2 A Sink)

Type name

Specification

Transistor output module

XBE-TN32A

Output point

32 point

Insulation method

Photo-coupler insulation

Rated load voltage

DC 12/ 24V

Load voltage range

DC 10.2 ~ 26.4V

Max. load current

0.2A/ 1point, 2A/ 1COM

Leakage current when Off

Less than 0.1 mA

Max. inrush current

Less than 0.7A/ 10 ms

Max. voltage drop when On

Less than DC 0.4V

Surge killer

Zenner diode

Off - On

Less than 1 ms

Response time
On - Off

Less than 1 ms(Rated load, resistor load)

Common method

32 point/ COM

Suitable wire size

0.3 mr

Internal consumption current

120 mA (When output point is On)

External supply Voltage

DC12/24V + 10% (Ripple voltage less than 4 Vp-p)

power Current

Less than 20 MA (When connecting DC24V)

Operation indication

LED On when output is On

External connection method

40 pin connector

Weight 60g
Circuit configuration No. | point | No. | point Shape
B20 | 00 | A20 | 10
B19 | 01 | Al19 | 11
DC5V B18 | 02 | A18 12 —

B20 B17 | 03 | A17 | 13 | s | s
., B16 | 04 | Al6 | 14 | soff= ([
- B15 | 05 | A15 | 15 | oofl==(]L
Inner [;! B14 06 Al4 16 Bl ] = = || At6
- B13 | o7 | a3 | 17 | °of|sa||”®
grelt — A5 1 4 [B12] o8 | a2z | 18 | snsf|®®l| e
B1l | 09 | A1l | 19 Bizfle = || At2
BO1.802 B10 | oA | A0 | 1A | aoll=<|l %!
pot.AR | Bo9 | 0B [ A9 | 1B | o oe bos
DC' 12/24y Bog | oc | Ao8 | 1C | ao lla il s
BO7 | oD [ A07 | 1D | =oefl== |} 0
TeminalNe. [TB06 | OE | A06 | 1E | aos f]® @[]0
B05 OF A05 1F ng _ﬂ—.__ A03
B04 ne | A4 NC 801 = 28?

BO3 | NC | A03 | NC
BO2 |pc12| A02
BO1 | /24V | A01

COM
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2.5 Digital I/O0 Combo Module Specification

2.5.1 32 point I/O combo module (DC 16/TR16 point)

1/0 combo module

Input Output (TR 0.1A Sink)
Input point 16 points Output point 16 points
Insulation method Photo-coupler insulation Insulation method Photo-coupler insulation
Rated input voltage DC 24V Rated load voltage DC24V
Rated input current 7 mA Rated load current 0.1A/1 point, 2A/1COM
DC 20.4~26.4V
Range of load voltage Range of load voltage DC 20.4~26.4V
(ripple rate: less than 5%)
Max. synchronous input point 100% On synchronously Leakage current when Off Less than 0.1mA
On voltage/On current More than DC19V / 3.0mA Max. inrush current Less than 0.4A/10ms
Off voltage/Off current Less than DC6V / 1.5mA Surge killer None
Input resistance About 3.3 kQ Response | Off ~ On Less than 2 ms
Off - On Less than 3 ms time On - Off Less than 2 ms
Response time
On - Off Less than 3 ms Max. voltage falling when ON | DC 1.0 V
16 point/COM 16 point / 1COM (sink
Common method Common method
(Source/Sink type) type)
Operation indication LED ON when input ON Operation indication LED ON when output on

External supply consumption ) )
Terminal unit connector (M3 X 6 screws)

current
External connection method Less than 100mA
Weight Less than 240g (Fixed type)
C circuit configuration )

Inner circuit

Photo-coupler

Transistor & &E‘

||

COMO Mneoa
D Ia) O_

00

Inner circuit

15
— Do leY

COoM1 D

........ ||:

DC24
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2.5.3 32 point I/O combo module (DC16/TR16 point)

1/0 combined module

Input

Output (TR 0.5A Sink)

Input point

16 point

Output point

16 point

Insulation method

Photo-coupler insulation

Insulation method

Photo-coupler insulation

Rated input voltage

DC 24V

Rated load voltage

DC24V

Rated input current

5mA

Max. load current

0.5A/1 point, 3A/1COM

Range of load voltage

DC20.4~26.4V

(ripple rate: less than 5%)

Range of load voltage

DC 20.4~26.4V

Max. synchronous input

point

100% On synchronously

Leakage current when
Off

Less than 0.1mA

On voltage/On current

More than DC19V/ 3.0mA

Max. inrush current

Less than 1A/10ms

Off voltage/Off current Less than DC6V/ 1.5mA Surge killer None
Input resistance About4.7 kQ Response | Off »~ On Less than 2 ms
Off » On Less than 3 ms time On - Off Less than 2 ms
Response Max. falling voltage
) On - Off Less than 3 ms DC1.0V
time when On

Common method

16 point /COM (Sink/Source

Common type

16 Point / 1COM (Sink type)

type)
Operation indication LED On when input on Operation indication LED On when output On
External connection
Terminal unit connector (M3 X 6 screws)
method
External supply

consumption current

Less than 100mA

Weight

Less than 240g/290g (DT4AL:Fixed type/DT4C1: Removable type)

( Circuit configuration )

- K Photo-coupler
Inner circuit

Inner

Photo-coupler
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2.6 Modular type analogue module specification

2.6.1 Modular type analogue current output module ( XBF-DV04A/ XBF-DC04A)

Specification
Category
XBF-DVO4A XBF-DCO4A
Type Voltage Current
DC 0 ~ 10V DC 4 ~ 20mA
Range ) DC 0~ 20mA
(Load resistor: more than 2 kQ ) .
(Load resistor: less than 510 Q)
Unsigned
Analogue Sl 0 ~ 4000 0 ~ 4000
value
output
Signed value | -2000 ~ 2000 -2000 ~ 2000
Range
Precise value | 0 ~ 1000 400 ~ 2000/0 ~ 2000
Percentile 0 ~ 1000 0 ~ 1000
value
Max. resolution 2.5mV (1/4000) 5 ©A (1/4000)
Precision More than + 0.5%
Max conversion speed 1 ms/channel
Absolute Max. output DC 15V DC +25 mA
Output channel No. 4 channel
. Photo-coupler insulation between output terminal and PLC
Insulation method . .
power (non-insulation between channels)
Connection terminal 11point terminal
I/O occupation point Fixed type: 64 point
Max. mount No. 4
Consum- Inner (DC 5V) 110 mA 110 mA
ption External
70 mA 120 mA
current | (pc 21.6 ~26.4V)
Weight 64 g 709

1) Default value of the modular type Smart I/0O Dnet adapter module parameter is  0x0000000F
(1)XBF-DVO04A : all channel (Enable), output (DC 0~10 V), analogue output range ( 0 ~ 4000 )
(2)XBF-DCO4A : all channel (Enable), output ( 0 ~ 20 mA), analogue output range ( 0 ~ 4000 )
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2.6.2 Modular type analogue input module (XBF-ADO4A )

Category

Specification

XBF-ADO4A

Analogue input

DC 0 ~ 10V (Input resistance: 1 MQ min.)
DC4 ~ 20 mA, DC 0 ~ 20 mA (Input resistance 250 Q)

Analogue input range
selection

» Analogue input range selection is done at the SyCon software after setting external switch.

» Each input range can be set according to the channel.

Digital output

N Analogue input 0-10V 4-20mA 0-20m
Digital output
Unsigned value 0~ 4000
Signed value -2000 ~ 2000
Precise value 0~1000 400 ~ 2000 | 0~ 2000
Percentile value 0~ 1000

Max. resolution

Analogue input range

Resolution (1/4000)

0~10V 2.5mV
4~20mA

5 pA
0~20 mA

Precision

Less than +0.5%

Max. conversion speed

1.5 ms/channel

Absolute max input

voltage : +15 V, current : £30 mA

Analogue input point

4channel/Imodule

Insulation method

Photo-coupler insulation between output terminal and PLC power (non-insulation between channels

Connection terminal

11point terminal

Max. mount No.

4

1/0 occupation point

Fixed type: 64 point

Power input range

DC21.6V ~ DC26.4V

External power supply Consumption

current

62 mA

Weight 679

Voltage/current selection switch
» switch for selecting the voltage/current of analogue input

(1) Off: voltage input (2) On: current input

V <-> |

V<>

1) In the A/D conversion module, offset/gain value about each analogue input range is set in the factory. It is not
available to change it by user
2) Modular type Smart I/O Dnet adapter module
The default value of parameter is 0x0000000 ( This value is effective when off status. In the voltage mode
you should change parameter.)
— All channel (Enable), input (DC 0~10 V), analogue input range ( 0 ~ 4000 )

2-19



Chapter 2 Product Specification

2.6.3 Modular type RTD sensor module (XBF-RD04A)

Category

Specification

XBF-RD0O4A

Input channel No.

4 channels

Input sensor | PT100 JIS C1604-1997
type JPT100 JIS C1604-1981 , KS C1603-1991
Input  Tem. | PT100 -200 ~ 600°C
range JPT100 -200 ~ 600°C
. PT100 -2000 ~ 6000
Digital output
JPT100 -2000 ~ 6000

Room temp. (257C)

Less than £0.3%

Precision
All range (0~557C)

Less than £0.5%

Conversion speed

40ms / channel

) Between channel
Insulation

Non-insulation

method .
Terminal — PLC power|

Insulation (Photo-Coupler)

Terminal unit

15point terminal

I/O occupation point

Fixed type: 64point

Sensor wire method 3 line
Max. mount No. 4
Consumption | Inner DC5V 100mA
current external DC24V 900mA
weight 63g
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2.6.4 Stand-alone Analogue output module (GCL)

Specification
Category
XBF-DVO4A XBF-DCO4A
Type Voltage Current
DC 4 ~ 20mA
DC 0 ~ 10V
Range ) DC 0~ 20mA
(Load resistor: more than 2 kQ ) .
(Load resistor: less than 510 Q)
Unsigned
Analogue Sl 0 ~ 4000 0 ~ 4000
value
output
Signed value | -2000 ~ 2000 -2000 ~ 2000
Range
Precise value | 0 ~ 1000 400 ~ 2000/0 ~ 2000
P til
ereenti® 1 9 - 1000 0 ~ 1000
value
Max. resolution 2.5mV (1/4000) 5 ©A (1/4000)
Precision More than = 0.5%
Max conversion speed 1 ms/channel
Absolute Max. output DC 15V DC +25 mA
Output channel No. 4 channel
. Photo-coupler insulation between output terminal and PLC
Insulation method . .
power (non-insulation between channels)
Connection terminal 11point terminal
I/O occupation point Fixed type: 64 point
Max. mount No. 4
Consum- Inner (DC 5V) 110 mA 110 mA
ption External
70 mA 120 mA
current | (pc 21.6 ~26.4V)
Weight 649 709
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2.7 Communication Module Specification

2.7.0 Snet Module Specification

Classification Snet
Module type Remote slave
Protocol Modbus-RTU
Max. protocol size 8 Byte
Topology BUS
Cable Twisted air shielded cable

Communication speed

2400 ~ 38,400 BPS

Communication distance 1km
Medium access POLL
Max. node 32 stations
Communication point 32 points
2.7.1 iCAN Module Specification (i3 Controller only )
Classification iCAN
Module type Remote slave
Protocol iCAN
Max. protocol size 64 Byte
Topology BUS
Cable Twisted air shielded cable
Communication speed 125,000 BPS
Communication distance 1.5 km
Medium access POLL
Max. node 253 stations
Communication point 32 points
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2.7.2 Enet Module Specification

Classification Specification
Communication speed 10/100Mbps
Transmission path method Base Band
Standard Functions IEEE 802.3
Flow Control HALF/FULL
Modulation type NRZI
Max. distance between nodes 100m

Max. protocol size

Data 1500byte

Communication zone

CSMA/CD
Commu |_method
nication | Check method for frame error CRC32
Connector connection RJ-45(2Port)
IP Setting S/W Setting
Topology Bus, Star
Protocol MODBUS/TCP, EtherNet/IP
Max. digital I/O point 256
Max. digital I/O connection number | 8
Max. analog 1/0O connection number | 8
Expanspn analog module 8byte
occupation number
Rated input voltage/current DC 24V/0.7A

Power range
Power 9

DC 19.2V ~ 28.8V

Output voltage/current 5V(+20%)/1.5A
Insulation Non-insulation
- Weight(g) 100
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2.8 Communication Cable Specification

2.8.1 Snet Cable Specification

In case of Snet communication using RS-422 channel, it is required to use Twist pair cable for RS-
422 considering communication distance and communication speed. The table below shows the
specification of recommended cable. In case of using other cables, it is required to use the cable

suitable for the following characteristics.

O Product name : Low Capacitance Lan Interface Cable

0 Type name :LIREV-AMESB

O Specification : 2P X 22AWG(D/0.254 TA)

O Maker : LS Cable

Twist Pair Cable Specification
1) Electric Characteristic
Test Items Unit Characteristics Test Condition
Conductor resistance Q/km Less than 59 Normal temp.
Voltage-resistance(DC) V/1min 500V 1 min resist In air
Insulation resistance MQ-km More than 1,000 Normal temp.
Capacitance PfIM Less than 45 1kHz
Characteristics impedance Q 120+ 12 10MHz
2) Appearance Characteristic
Items Single Wire
No. of core wire Pair 2
Spec. AWG 22
Conductor
Composition NO./mm 1/0.643
Outside diameter Mm 0.643
Thickness Mm 0.59
Insulator
Outside diameter Mm 1.94
* Structure Diagram
Conductor
Insulator
AL/MYLER

Grounding wire

Braided material

Sheath material
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2.8.5 Enet Cable Specification

1) UTP cable

UTP cable is classified into 2 types based on the following criteria.
@ Shield: classified into 3 (UTP, FTP, STP)
@ Frequency band used: classified into 7 (Cat.1~7)

2) Type of cables (shield)

Classification

Details

Purpose

UTP (or U.UTP)

Unshielded cable. High speed
data transmission.

Max. 200MHz
Phonetic+Data+Low grade of video signal

FTP (or S.UTP)

Shielded cable core only.

Max.100MHz

Electronic impediment (EMI) and electric stability|
considered

Phonetic+Data+Low grade of video signal

STP (or S.STP)

Double-shielded cable.
Shielded core and Individually

shielded Pair cable

Max. 500MHz
Phonetic+Data+Video signal
Substitute for 75Q coaxial cable

1) UTP : Unshielded Twisted Paired Copper Cable
FTP : (Overall) Foiled Twisted Paired Copper Cable
STP : (Overall) Shielded(and Shielded Individually Pair)Twisted Paired Copper Cable
2) Patch Cable(or Patch Cord)
Conductor composed of stranded cable instead of solid conductor may be used to increase the
flexibility of UTP 4-pair cable. And surface specification and materials used is Un-coated AWG
24 (7/0203A).
In other words, the diameter of a single cable is 0.203mm, and this cable is of 1+6 structure as
standardized with annealed copper cable.
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3) Classification based on frequency used

Classification ey U Transmission Purpose
(MH2) Speed (Mbps) P

Category 1 Phonetic Frequency 1 Phone network (2-Pair)

Category 2 4 4 Multi-Pair communication cable

Category 3 16 16 Phone network + Computer network
1) Computer network transmission

Category 4 20 20 speed Up
2) Low-loss communication cable

Category 5 and 1) Digital Phone network +
Enhanced 100 100 Computer network
Category 5 2) Low-loss, broadband cable

1) Presently classified items are Category 3, 5, En-Cat.5 and Cat.6 inside and outside of the
country, where Category 4 has been replaced by Category 5 and Category 7 is being under
development all over the world as STP structure.

4) Example (CTP-LANDb) of Category 5 twisted-pair cable (UTP)

Iltem Unit Value
Conductor resistance(Max) Q/km 93.5
Insulation resistance(Min) MQ-km 2,500
Voltage endurance V/min AC 500
Characteristic impedance Q(1~100MHz) 100 £ 15
10MHz 6.5
. dB/100m
Attenuation 16MHz 8.2
or less
20MHz 9.3
10MHz 47
Near-end crosstalk dB/100m
) 16MHz 44
Attenuation or less
20MHz 42
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2.9 Terminating

2.9.1 Snet Terminating

In case of communicating through RS-422 channel, it should be required to connect the terminal

resistance from outside. In case of long distance ¢ =~ ommunication, terminal resistance plays the

role to prevent the signal distortion caused by ref lection wave of cable and is required to connect

the resistance (1/2W) same as characteristic impeda nce value to the end of network. In case of
using the recommended cable, please connect 120  Q terminal resistance to both end of cable. In

case of using other cables except the recommended ¢  able, it is required to connect the 1/2W
resistance same as the characteristic impedance val  ue of using cable to both sides of cable.

R I
] =
R5-422 RX- RX+ TX- TX+ 0
n =
ROA —| (&) lj 59 o
ROE —| (& N
S04 —|| @ lj — S
508 — | @ o T
56 — @ | i | |_ )
Terminal
FG — @ I I resistance
N\

) Smart /O connection
Master connection
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Chapter 3 System Configuration

Smart I/O series are equipped with various product suitable for system configuration as various

communication models and I/O module. This chapter describes the method of system configuration
and characteristics.

3.1 Notices in Selecting Module

Here describes the notices in selecting digital I/O module which is used for Remote 1/0.

1) Digital input types contain the current sink input and current source input. In case of DC input
module, as the wiring method of external input power is different according to such input
types, make sure of selecting the input module considering the spec. of input connection

machine. Remote 1/O is available for source/sink in common. The wiring method per type is
as follows.

(1) How to connect the sink type external connection machine to the source type DC input
module.

External connection| % l
machine

DC power DC input

module

+

COM

» External connection machine is located between DC power and (-) terminal of DC
input module terminal.

e Thus, when inputting ON, the current flows from DC input module terminal to external
connection machine.

(2) How to connect the source type external connection machine to the sink type DC input
module.

External connection| ——» I
+ machine

DC power DC input

module

COM

e External connection machine is located between DC power and (+) terminal of DC
input module terminal.

e Thus, when inputting ON, the current flows from external connection machine to DC
input module terminal.
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2) In case that the open/close frequency is high or it is used to open/close the
conductive load, please use transistor output module as Relay output module may

reduce the life.

3.2 Names of Each Part

3.2.1 Basic System Configuration

Smart I/O series contain all 4 kinds of module configuration. According to network
configuration that the user wants, it is available to install the system simple and effectively
by the combination of the following models. The best advantage of Smart 1/O series is the
simple system configuration and the easy connection with other maker’'s machine as this is

oriented to the open type network.

*Example of Smart I/O Series (stand-alone type)

T

SIait [ N e x:o xnl
q.r_{}, -’%}fv\-
F' N '- ". N 'ﬁ

RianHaRRAR BB R AT AR A S AT AR RS

@)
i

= =
Example of Smart I/O Series (modular type)

o
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nee]
us[J
s
o WODE ADDCRESS
'E!T e.p
A o
AE.(."N
1:? a.p
i H ok
g E=TT
IIPIJ._-Em
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Chapter 3 System Configuration

Available modules for network of Smart I/O series (I/O module)

I/O configuration available point 16 points or 32 points

* GSL-TR2A/TR4A
Snet « GSL-RY2A

Product Communication module |« GSL-D22A/D24A
type » GSL-DT4A

Enet communication
* XEL-BSSA/BSSB
module
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3.2.2 Names of Each Part of Smart I/O series

1) Snet series

Modbus communication module have all the same forms, and their characteristics are as follows.

In case of I/O 16 points*

| Smart /0 @

PUR % RED kil : k] L

[ | GF 01 50

I |
—
LATCH omml (LEAR

oo000000000000a00
00 010203 0200505 DTR8DI 0 1112 131415 |

.

@

In case of I/0O 32 points,*

N2 ®

Smart 10 (2
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Chapter 3 System Configuration

(1) Snet module

No.

Item

Description

Connection connector

Connector for communication connection with master/remote unit
* 9 pin connector / 5 pin connector for iICAN type

Smart 1/0 type name
indication

* Describes Modbus module type name.
GSL-D22A: DC input 16
GSL-D24A/ : DC input 32
GSL-TR4A: TR output 32
GSL-RY2A: Relay output 16
GSL-DT4A: DC input 16 / TR output 16 combo

PWR
LED

It describes the status of power to be supplied to the system.
* On: in case of normal power supply
« Off : in case of abnormal power supply

Communi-
TX

LED

cation status
indication
LED

It describes the transmission status of communication module.
* Blink : when communication module is transmitting (except for GRL-
TR4A)
* OFF : LED is OFF in the cases as follows ;
[ in case that the voltage is not supplied normally to the basic unit.
[1in case that the error to stop the operation is detected.

RX
LED

It describes the receiving status of communication module.

* Blink : when communication module is receiving.

¢ Off : when communication module has no receiving or the error is
detected.

self station no setting
switch

The switch to set the node station no. of its own station. Available
to set from 0~31.

* X16 : 16 digits indicated

e X1 : 1 digit indicated

I/O LED

It describes the contact status of I/O terminal.

Hook for DIN rail
attachment

¢ Hook for DIN rail attachment

Terminal block

* Terminal block layout for 1/0 wiring
* Refer to Art. 3.3.
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2) Modular type Smart I/O adapter module (Enet)

(1) Form of Enet module (Modular type) and name of each part

(a) XEL-BSSA

Name of each part No. Name purpose
Connection
@ RJ-45 2Port
connector
g Name | Color Statu Contents
Smart /0 3 S -
10/100BASE-TX Medbus/TCP = Indicates operating status of adapter module
0 Adapter | = Yellow
% g |RUN Green On |Power on and CPU normal
g o % Off  |Power off and CPU abnormal
O] T o ] @ ) Interface status between |0 module and adapter
c
RX (7]
o :égRO RED on When 10 module is removed
d o R When error occurs in 10 module
@ Off  |IO module normal
Indicates transmitting data to master module
® Yellow |Flicke
TX Transmitting the data
Green |r
Off  |There is no transmission
Indicates receiving data from master module
B—PDP i
RX velow - Flicke Receiving data
= 4 Green |r
T Off |There is no reception
IP address .
©) plate Writes down IP address of module

Power terminal
block

* |nput terminal for external power supply
24V: DC 24V(+) power input terminal
24G: 0C 24V GND terminal
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3.3 1/0 Wiring Diagram of Communication Module

3.3.1 External connection diagram of Smart I/O module

1) Snet module

(1) Terminal block configuration

Terminal block Contact and Power Input
0~15 Input contact terminal(GSL-D22A)
0~31 Input contact terminal(GSL-D24A)
COoM Common input(16 points COM)(GSL-D22A)
GSL-D22AD24A COMO/COM1 Common input(16 points COM)(GSL-D24A)
FG FG terminal
DC 24V DC 24V(+) power input terminal
DC 24G DC 24V(-) power input terminal
0~15/0 ~ 15 I/O contact terminal
COMO/COM1 Common terminal(16 points COM)
GSL-DT4A FG FG terminal
DC 24V DC 24V(+) power input terminal
DC 24G DC 24V(-) power input terminal
0~15 Output contact terminal(GSL-TR2A)
0~31 Output contact terminal(GSL-TR4A)
COoM Common terminal(16 points COM)(GSL-TR2A)
GSL-TRZATTRAA COMO/COM1 Common terminal(16 points COM)(GSL-TR4A)
FG FG terminal
24V DC 24V(+) power input terminal
24G DC 24V(-) power input terminal
0~15 Output contact terminal
COMA~COMD Common terminal(8 points COM)
GSL-RY2A FG FG terminal
DC 24V DC 24V(+) power input terminal
DC 24G DC 24V(-) power input terminal
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(2) Wiring diagram

Item Wiring diagram
[GSL-D22A] [GSL-D24A] [GSL-DT4A(input section)]
S+='_S comt 5 o o5 com 3_:IL|_
o o o—30 =2 o3| oo
P Qo O—e /\L _O— I 120 o4
d o o 4o o |10 22 o o0
. o o - |17 22 — =
DC input 1 :: : il o2 pey TS o o107 [ %]
module < = e e—1s — ;_i_,,":: o oos | 06 [~
) o o—d L\/_ ol o o—
p o o—4 o o—{03 |94 oo - —E—o_o—c
—02 o © o— 01—
o o—4 0o Oo—01 |— | — — 00 oo
o o o i e =
oc | FG
24V — 24G El
[GSL-TR2A] [GSL-TR4A] [GSL-DT4A(output section)]
I ——
Bl e [ Pl pe = .
" com " a1 | —1 com .
J T e .gi e :
T oy T = s | 14—t
Lol o [ e e =
¢ o 20 = i” L [ [
TR Output — 1 - p como '=+ 0—-— 07 08
{07 %] ——15 | ' —o6 |
module R ~ 4—{os [
= o - +—{os |© 3—mpos [ e
{103 1 04] L — 51102
— 0z 14 o1 |2 e—}H01
o1 % {00 | =00 —{c]}—9
o | 0o —E— ey e |
i oo | 1M
[GSL-RY2A]
| . | | . | | |01 02 | com| 05 | 06 | coma| coma] 09 [10 |come| 13 | 14 |come | come
RELAY | | | | |00 coma| 03 |04 |coma| 07 coMleg comc| 11 12 | comc| 15 | comof . |
output
module
* COMA and COMB are connected internally respectively.
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3.4 Examples of System Configuration

3.4.1 Snet System

G-Series PLC

XG 5000
—=
L |
G Series PLC

[0

—

G — Series PLC

XGB -Series

Smart /O
GSL-D22A
GSL-TR2A

Smart I/O
GSL-RY2A
GSL-D24A
GSL-DT4A
GSL-TR4A

B<id
@ Smart I/O
GSL-D22A
GSL-TR2A

_ Smart I/O
GSL-RY2A
GSL-D24A
GSL-DT4A
GSL-TR4A

n XX Smart I/0
GSL-D22A
GSL-TR2A

Smart I/O
GSL-RY2A
GSL-D24A
GSL-DT4A
GSL-TR4A

[1 Smart 1/O
11 GsL-pD22A

GSL-TR2A

Smart I/O

1 GsL-Rry2A
GSL-D24A
GSL-DT4A
GSL-TR4A



Chapter 4 Communication Programming

There are two kinds of Programming methods in using the Smart 1/O series.
For further information, please refer to the user's manual related to “Master module”.

4.1.1 Function Block (G-Series) / Instruction (K-Series)
Function Block/Instruction communication is the service to communicate when the specific event
to communicate with other station occurs. In case that the error occurs in other station which
results in sending this content to other other station or when specific contact is entered to
communicate, it is available to use Function Block/Instruction.

The program method is written by designating Enable condition, communication module installed
module position, station no., data area of its own station and the area of other station using
Function Block per type made by GMWIN program mode for G series (by KGLWIN program
mode for K series) in advance and Instruction.

Data size to communicate in G Function Block, it is available to communicate with each other
station per data type such as Bit, Byte, and Word etc. and in K, also by Word unit.

The operation by Function Block/Instruction

Contents Function Block/Instruction
G : available per data type
Basic unit of . P P
(Bit, Byte, Word etc.)
TX/RX data

K : supports only Word type.

Communica- | Performs whenever Enable condition of
tion period | communication program starts.
Operation | G : Compile— Download to PLC—Run

method K : Download to PLC—Run

Control by

CPU Performs the operation following to the
operation key condition of CPU module.
mode key

1) Function Block service is used for Modbus communication programming and for
further information. Refer to the user’'s manual.
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4.2 Function Block

4.2.1 Overview

Function Block is the function to write or read the specific data of the self station or the
specific variable data in the specific area or specific variable area of other station when the
regular event occurs, and it can be used diversely according to the purpose.

Program of Smart I/O series using the Function Block is limited all in Modbus Snet.
For further information, please refer to ‘Chapter 8 Modbus Communication’.

4.2.2 Start of GMWIN Function Block

When programming by using Function Block, please refer to the following. Function Block
carries out the variable setting by input section and output section. For the setting method,
please refer to the corresponding Function Block.

It describes based on G G7 Function Block.

Input )

REQ
This is used as the start condition of mode bus Function Block and it starts at the rising
edge from ‘0’ to ‘1’. Once started, Function Block is not influenced until receiving the
response from other station. After setting NDR or ERR bit, it shall be reset in next scan.

SLV_ADDR:
This sets the remote station number to communicate by performing this Function
Block. .

FUNC:
This enters modbus function code. For further information, please refer to ‘Chapter 8
Modbus Communiction’.

ADDRH:
This designates the starting address and middle/high address from the starting address
to read in remote station.

ADDRL:

This designates the low address from the starting address to read in remote station.
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NUMH:
This designates the high address of data size to read from starting address in remote
station.

NUML:
This designates the low address of data size to read from starting address in remote
station.

Output )

NDR:

After Function Block starting, if data receiving is OK, it shall be ‘ON’. When the
corresponding scan ends, it shall be ‘OFF'. If using this bit as other Function Block input
condition, it is available for carrying out the reliable communication.

ERR:
After Function Block starting, if on error occurs, it shall be ‘ON’ and maintains ‘ON’ until
the next Function Block starts again and then ‘OFF’. If on error occurs, it is not available
to receive data.

STATUS:

It describes the detailed code value for the error when on error occurs after starting
Function Block and maintains the value until the next Function Block starts again and
then ‘OFF’.

Requirements of Function Block

1) Function Block requirements (REQ) start shall be executed after the previous

execution is completed normally (after ‘NDR’ ON).

1% REQ 2" REQ

REQ ]
NDR _|

In communication = internal processing time + response wait time
(internal processing time : approx. 50 ~ 60ms)
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4.4 Execution of KGLWIN Instruction

K Instruction executes the programming by using KGLWIN Modbus Instruction.
Please refer to the Instruction execution method and available address area.
(Refer to Chapter 8.4.2 K series (Modbus communication))
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Chapter 5 Modbus Communication

5. Modbus Communication

Smart I/O module communication supports modbus through G3/4/6/7 master module.

(G6L-CUEC / G7L-CUEC)

This supports ASCII mode that communicates using ASCIl (American Standard Code for Information
Interchange) data and RTU (Remote Terminal Unit) mode that uses HEX data and the function code
used in the modbus is supported by the Function Block and only function code 01, 02, 03, 04, 05, 06, 15,
16 are supported.

5.2 Communication Specification

5.2.1 ASCII Mode
(1) This communicates using ASCI| data.
(2) Each frame uses “:(Colon) : H3A)' for the header, CRLF (Carriage Return-Line Feed) : HOD
HOA) for the tale.
(3) Max. 1second interval between Characters is allowed.
(4) Ituses LRC to check the error.
(5) Frame structure (ASCII data)

Classification Header Station no. | Function code Data LRC Tale (CR LF)
Size 1 byte 2 byte 2 byte n byte 2 byte 2  Dbyte

5.2.2 RTU Mode

(1) Ituses HEX data to communicate.

(2) There is no header and tale, and it starts from station no. (Address) and ends the frame with
CRC.

(3) Ithas min. 3.5 Character Time Interval between frames.

(4) When exceeding more than 1.5 Character Time between Characters, please disregard the
corresponding frame.

(5) Ituses 16 bit CRC to check the error.

(6) Frame structure (HEX data)

Classification Station no. Function code Data CRC
Size 1 byte 1 byte n byte 2 byte
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Chapter 5 Modbus Communication

1) The size to compose one letter (character) is called ‘1 character’, that is, 1 character is 8 bits
= 1byte.
2) 1 character time means the time to take when sending 1 character.
Ex.1) 1 character time calculation in communication speed 2,400 bps
2,400 bps is the speed that takes 1 second to send 2,400 bits. When sending 1 bit,
1 (sec)+2,400 (bit) = 0.41 (ms).
Thus, 1 character time is 0.41 (ms) X 8 (bit) = 3.28 (ms).

5.2.3 Station no. (Address) Area
(1) Smart /O series supports 0 ~ 31.
(2) Station 0 uses Broadcast address. Bro adcast address is the station no. the slave device
except self station no. recognizes and responds, and it does not support in Smart 1/O series.

5.2.4 Function Code Area
(1) In Smart I/O series, it supports Modicon function code 01, 02, 03, 04, 05, 06, 15, 16 only.
(2) When the response format is Confirm+ (ACK response), the same function code is used.
(3) When the response format is Confirm- (NCK response), set the 8" bit of function code as ‘1’
and return.

Ex) when function code is 03,
- specify only the function code part as there is a difference in the function code only.

[Request] 0000 0011 (HO3)
[ACK response] 0000 0011 (HO3)
[NAK response] 1000 0011 (H83)

N

Set the 8" bit of frame function code
as ‘1’ and return.

8.2.5 Data Area
(1) It transmits the data using ASCII (ASCII mode) data or HEX (RTU mode).
(2) The data structure is changed according to each function code.
(3) Response frame uses the data area as response data or error code.
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5.2.6 Error Check (LRC Check/CRC Check) Area
(1) LRC (Longitudinal Redundancy Check): this is used in ASCIlI mode and takes the 2's
complement from the sum of frame except the header/the tale and carries out the ASCII
conversion.
(2) CRC (Cyclical Redundancy Check): this is used in RTU mode and uses 2 bytes of CRC
check regulation s.

All numeric data uses by mixing the hexadecimal, decimal, binary number. Each number is
specified as following example.

The example that decimal number 7, 10 is marked as each number.
- Hexadecimal : HO7, HOA or 16#07, 16#0A
-Decimal : 7, 10

- Binary : 2#0111, 2#1010

5.2.7 Function Code Type and Memory Mapping

. Modicon PLC .
Code Function code name Smart /O Mapping | Remarks
Data address

Read output contact status ) )
01 . OXXXX (bit-output) %QX0~%QX31 Bit read
(Read Coil Status)

Read input contact status L .
02 IXXXX (bit-input) %IX0~%IX31 Bit read
(Read Input Status)

Read output registers .
03 ) ) AXXXX (word-output) %QW0~%QW3 Bit read
(Read Holding Registers)

Read input register .
04 ) 3XXXX (word-input) %IWO0~%IW3 Word read
(Read Input Registers)

Write output contact 1 bit ) L
05 . ) OXXXX (bit-output) %QX0~%QX31 Bit write
(Force Single Coil)

Write output register 1 word )
06 ) ] AXXXX (word-output) %QW0~%QW3 Word write
(Preset Single Register)

Write output contact continuously ) L
15 . ) OXXXX (bit-output) %QX0~%QX31 Bit write
(Force Multiple Coils)

Write output register continuously )
16 ) . AXXXX (word-output) %QW0~%QW3 Word write
(Preset Multiple Register)
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K mapping
Bit area Word area
Address Data area Address Data area
HO0000 P area h0000 P area
H1000 M area H1000 M area
H2000 L area H2000 L area
H3000 K area H3000 K area
H4000 F area H4000 F area
H5000 T area (contact) H5000 T area (current value)
H6000 C area (contact) H6000 C area (current value)
H8000, H9000 D area H7000 S area

5.2.3 Modbus Addressing Regulation
(1) G series

In Smart I/O series, the address in the frame begins from ‘0’ and maps with Modicon data
address 1, and ‘n'th address of Smart 1/0O series becomes Modicon address n+1. And in
Smart I/O series, it uses only the continuous M area without being distinguished by output
contact (0XXXX), input contact (1XXXX), output register (4XXXX), input register (3XXXX).
That is, the output contact 1(00001) of Modicon product is indicated as the address ‘0" of
communication frame and the input contact 1(10001) of Modicon product is indicated as the
address ‘0’ of communication frame.

Output contact (0XXXX), input contact (LXXXX), output register (4XXXX), input register (3XXXX)

@

Most significant data of data address in Modicon product that
distinguishes output contact, input contact, output register, input
register.

K series

XXXX area of Modicon PLC data address is allocated by the mapping of K series. For
example, when you try to read M0002 bit of K in Modicon PLC, use the function code 01 or
02 and set the data address as H1002. When you try to read DO010 word area, use the
function code 03 or 04 and set the address as HB00A.
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(3) XGB series
XXXX area of data address of Modbus is mapped with that of XGB as 1:1. Write frame at
P2P block by using Modbus RTU/ASCII client of XG-PD.
For more detail, refer to CH 8.3 Communication parameter setting.

5.2.9 Data Size
Smart I/O series supports the data size of 128bytes for ASCII mode and 256bytes for RTU mode.

5.2.10 Wiring diagram
PIN spec. Smart I/O (9-PIN)

1

2 (1) No.l1:reserved (OS Upgrade)

3 (2) No.2:reserved (OS Upgrade)
(3) No.3:RX-

4 @) No.4:RX+

5 (5) No.5:GND
(6) No.6/7: reserved

6 (7) No.8:TX-

7 (8) No.9:TX+

8

Male Type
9
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5.3 Communication Parameter Setting

5.3.1 G Series

(1) In case of GM4/6/7 is the master,

(@) Insert communication Function Block
When communicating modbus communication with Smart 1/0O using G3/4/6 as the master, it is
required to insert the following Function Block library into GMWIN Lib folder.

. Corresponding Function Block
Classification i Remarks
library

G3 G3L-CUEA Modbus.3FB
GMWIN
G4 GA4L-CUEA Modbus.4FB . .

Library adding
G6 G6L-CUEA Modbus.6FB

1) Select GMWIN menu [Project] - [Add Item] > [Library] and insert the corresponding library per
model.

Open E]@

Lack ir: | ) Lib j £ EB-
APP.3FD mkstdlib, 30 STOLIE. 3fb
APP.3fu Modbus. 3fb Stdib. 3Fu

COMMUNL3fb [ REMOTES. 3fb
DUAL_FE.3fb REMCTE4, 3fb
Mknewiib, 3Fb REMCTER, 3fb
MKNEWLIE, 30 [E=] SPECIAL.3fb

File niame: |
Files of type: |E|-I:I|EE1 o I =Y j Canicel

2) Insert the Function Block into GMWIN scan program and set the Function Block I/O variable.
For the Function Block type and the method to use, please refer to Chapter 8.4. Function Block.

® RTU WR
® RTURD
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(2) In case of G7 is the master,

(a) Communication parameter setting

1) Open the new project file in GMWIN.

a) Select ‘G7’ as PLC type.
b) Create new project file for the master and the slave, respectively.

2) Select communication parameter from GMWIN parameter and double-click and the following
figure will appear.

Cornrmunicaton Pararmetar =l

—Communication Method

Station Mo, : IW vl
Baud Rate . |1EDD vl Data Bit : IB vl
Farity Bit : INnne vl Stop Bit: |1 vI

Communication Channel
f RS232C Mull Modern or RS422/485

" R5232C Modem (Dedicated Ling) Init. Command
 RS232C Dial Up Modem

Timeaut in Master Mode IU ms

—Protocol and Mode

Dedicated
= Master I~ Read Statuzs ofi Slave RLE izt |
% Slave
Modhus
= Master _— I—_‘
Transmission Made : |A5C -
= Slave
UJser Defined

= Master
™ Slave

FIELDBUS

List

 Master
" Slave

LList

Ok I Cancel Help |

8-7



Chapter 5 Modbus Communication

3) Set the contents as follows.

Items Setting Description
, Available to set 1~31 stations. (do not set station 0 as broadcast station no.
Self station no. ]
It may cause the failure.)
Communication
speed Available to set 2400, 4800, 9600, 19200, 38400 bps.
ee
Available to set as 7 or 8 bits.
Data bit ASCII mode: set as 7 bits.
RTU mode: set as 8 bits.
Parity bit Available to set as None, Even, Odd.
% Available to set as 1 or 2 bits.
5 Stop bit In case that the parity bit is set: set as 1 hit.
§ In case that the parity bit is not set: set as 2 bits.
é * RS-232C null modem or RS422/485 : when communicating using G7
g basic unit and Cnet I/F module (G7L-CUEC).
O * RS-232C dedicated modem : when communicating by the dedicated
modem using Cnet I/F module (G7L-CUEB).
o * RS-232C dialup modem : when communicating by the general modem
Communication . , . :
hannel connecting with other station by the phone using Cnet I/F module (G7L-
channe
CUEB).

Note) RS-232C exclusive modem and RS-232C dialup modem
communication is done only by Cnet I/F module (G7L-CUEB) that
supports RS-232C but not by Cnet I/F module (G7L-CUEC) that
supports RS-422/485.

o * This is the time to wait the response frame after sending the request frame
3 from GM7 basic unit set as the master.

E , * Default value is 500ms.

S| Timeoutwhen . . . )

I ) « When setting, max. sending/receiving period of master PLC should be

2| setting the master .

= considered.

§ « If the value smaller than max. sending/receiving period is set, it may cause
'—é the communication error.

o If setting as the master, it shall be the subject in the communication system
S| Modbus master/ N - )

o | and if setting as the slave, it will reply only according to the request frame of
° slave

o

the master.

Transmission mode

Available to select one from ASCII mode or RTU mode.
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5.3.2 K series

(1) KBOS modbus communication

(a) Communication parameter setting
1) Open new project file in KGLWIN.

a) Select MK80S as PLC type.
b) Create new project file for the master and the slave respectively.

2) Select communication parameter from KGWIN parameter and doubleclick, and the following
figure will appear.

| Interrupt  [Comm. PID{TUN)| PID{CAL}|Pulse Out |Analog

~Pratocol and Mode

Basic

| Communication :  |Enable =]

Timeout in Master Mode:
~ Comrunication Method

IEDD ms

Station Murnber |2 vI Dedicated
Baud Rate : T = .  Master [T Read Status of Slaye FLEC Liet |
T :  Slave
Parity Bit INQne vI Stop Bit | vl
\ fodbus
Communication Channel  Master Transmission Mode: [BECT =
& RS232C Mull Modem or RS422/485 " Slave
" RS232C Modem(Dedicated Lined  Init Cammand : User Defi
. (ol T
¢ RS232C Dial-up Modern # List
™~ Slave —I
FIELDEUS
= Master
it
" Slave —l

When transmission mode is
ASCII mode, set as 7 bits.

3) Set the contents as follows.

Items Setting Description
Sef station no Available to set 1~31 s;ations. (do not set station 0 as broadcast station
' no. It may cause the failure.)
Communication speed | Available to set 2400, 4800, 9600, 19200, 38400 bps.
Available to set as 7 or 8 bits.
Data bit ASCIl mode : set as 7 bits.
RTU mode : set as 8 bits.
o Parity bit Available to set as None, Even, Odd.
2 Available to set as 1 or 2 bits.
5 Stop bit When the parity bit is set : set as 1 bit.
g When the parity bit is not set : set as 2 bits.
= * RS-232C null modem or RS-422/485 : when communicating using
S MKB80S basic unit and Cnet I/F module (G7L-CUEC).
% ¢ RS-232C dedicated modem : when communicating by the dedicated
© modem using Cnet I/F module (G7L-CUEB).
- ¢ RS-232C dialup modem : when communicating by the general dialup
Communication channel modem using Cnet I/F module (G7L-CUEB).
Note) RS-232C dedicated modem and RS232C dialup modem
communication is done by Cnet I/F module (G7L-CUEB) only that
supports RS-232C and not by Cnet I/F module (G7L-CUEC) that

8-9



Chapter 5 Modbus Communication

Items Setting Description
supports RS-422/485.

« This is the time to wait the response frame after sending the request
8 frame from MK80S basic unit set as the master.
o .
g Timeout when setting | ° Default value is 500ms.
% the master » When setting, max. sending/receiving period of master PLC should be
£ considered.
§ « If the value smaller than max. sending/receiving period is set, it may
° cause the communication error.
&
s If setting as the master, it shall be the subject in the communication
8| Modbus master/Slave | system and if setting as the slave, it will reply only according to the request
o

frame of the master.

Transmission mode

Available to select one from ASCII mode or RTU mode.

1) Modbus master communication of K series operates only at the K80S and K120s

K1000S/300/200S don't support Modbus master communication.
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5.3.3 XGB series
When using XGB Snet I/F module as client and executing Modbus communication, set each parameter
through XG-PD.

(1) Basic parameter setting method in the XG-PD

Setting .
Sequence Setting method
q process 9
1 inforlr/r?ation 1. After online connecting, select [Onling->Read 10 Informatiod and read
reading information of module which is equipped at the current base.
Standard Settings - Cnet E|
Communication settings
Channel 1 Channel 2
Type: R5232C v | |Rs23C v
Speed: 9600 | | 9600 v
Drata bit: g w | |8 -
Stop bit: 1 | |1 v
Frarity bit: MOME - HOME £
todem type: Mull Modem w | | Mull Modem i
Modem
Initialization:
Station Mumber: |0 0
Basic setting
Time zettings
2 Time: out: 1 1
[0-50](*1 00ms]
Drelay time:
(02581 0rns)
Wiaiting time: 1
(0-2585)*10ms)
Achive mode
Channel 1: Use P2F settings v
Channel 2: Uze P2P zettings “
[ ok | [ Cancel
1. Connect by double-clicking the module you want to use.
(1) Modbus RTU protocol: set data bit as 8.
(2) Modbus ASCII protocol: set data bit as 7.
2. select “Use p2p settings” in Active mode._
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Chapter 5 Modbus Communication

(2) P2P parameter setting method in the XG-PD

(a) P2P service
P2P service is used when communication module operates as client and P2P function (command)
is different according to protocol. P2P function is set as WRITE/READ when it operates as modbus
RTU/ASCII. When P2P function is set as WRITE, it write data in the Smart I/O module which operate
as a server and when READ, it read data from the Smart I/O module which operates as a server.
P2P service can be set up to Max. 8 and each service consists of Max. 64. The following figure is
parameter setting example.

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

File Edit Yiew Cnline Tools wWindow Help O e
DEEd&E == $BEX 5 & " BEOE
brpje‘c‘t _wir;_dc.vw x
= = P
= ?%ng(?gfﬁgg; s Index [ LCh. Diriveer Setting F2P function | Conditional flag Command type|  Data type vr;l?éljfas D
Cmrer Clha ] 2 Madbus RTU client WRITE MOOOTO | Confuous | WORD 1
PZP B | | | | |
i @ e F::I 1 2 Modbus RTU client WRITE M0O0011 Continuous WORD 1
3 P2 02 2 2 Modbus RTU client | WHRITE | MO0 2 | Continuious | WORD | 1
- &3 PP 03 3 2 Modbus RTU client WRITE 00013 Continuous WORD 1
EBPRDY 4 2 Madbus RTU client WRITE MOOD4 | Contiuous | WORD 1
SEBRPOS u — ; : ; ! ! | ™
< | > S »
E. 5. B.. P2P 0
2 [ievice | Device tupe | [iata size | Setarea | Module name | Base | Slat | Block index | Uszed area
=
fu
o
2t ] \ Result }\ Parameter check ‘}\Used address l.-'r
Ee_a.dy ......

1) P2P parameter setting window
a) Max. 8 P2P parameter can be set.
b) It is available to set many P2P parameter per one Cnet I/F module.
But only one enable among P2P parameter is available about Cnet I/F module.
¢) Each P2P parameter consist of P2P channel, P2P block, user frame definition.

2) P2P edit window
a) Max. up to 64 P2P block can be registered and edited.

In order to use P2P service, the user set for the wanted action in the P2P parameter window.

P2P parameter consists of 3 category.
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Chapter 5 Modbus Communication

file Edit Wiew Onlne Tools Window Help

[y = b B @ X = & =
| Project windav - x|

=) & sfsf{xGK-CPUH) A
= £ 2P 01 [B050 Cnet]
~[@] 2P Channel
P2P Block
&8 User frame definition
PP 02
& PP 03
=2 PP 4
&2 PP OS5
&2 PP 6 v

Standa... | B Highsp... B P2R

Device | Devicelyps | Datasize | Setarea | Modulsneme |  Base | Siot | Blockindes | Used area

-Me - X

)

2
I|g| |44 b b\ Result i Parameter check }, Used address

IReady

1) P2P channel

a) Set the P2P channel which defines P2P service’s communication protocol.

b) Support protocol: XGB/Modbus client, user frame definition

¢) Set it per channel. It is applied when basic setting’s run mode is “Use P2P settings”
2) P2P block: set 64 P2P blocks which operate independently.
3) User frame definition: register user definition frame

(2) P2P channel setting
Cnet I/F module provide two communication channels (channel 1, 2) which operate independently.
About each channel, you can set driver type for P2P service. But when P2P channel is client, you
should set run mode as “Use P2P settings”. P2P channel setting according to operating mode is as

follows.
Operating mode P2P channel setting
Standard Settings — Cnet X —
— P2P Channel Setting %)
Communication settings —
Channel 1 Channel 2 -
- Chann Operating Mode F2F Ditver TCR/UDR Cient/Server Paitner Port | _Partiner IP address
1 v
Speed: 9600 9600
e (550 g ] z Tset ame deiion
Dt i & v [ = G clert
Stop bit M 9 0 g Modbus ASCII client
Pt [y o T 3 Modbus AT cliert
Modem WPe: [yl Modem ¥ [Null Madem ~]
Modem
falizaton: | ] ]
Station [0 | o ]
Delay fime:
(0-2-tms L | [ ]
Time out T ] [ ]
(0-50x(+100ms)
Active made
Chamne 1 Modbus Setings
Channel 2 Modbus Setings
0K Cancel
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Chapter 5 Modbus Communication

When setting as “Use P2P settings” in operating mode, the available driver in the XGT Cnet and
meaning is as follows.

Driver Meaning
User frame definition It is used when transmitting and receiving desirable user definition frame.
XGB client Select when you read and write by using XGB dedicated protocol.
Modbus ASCII client Select when it operated as modbus client and ASCII mode.
Modbus RTU client Select when it operated as modbus client and RTU mode.

[Table 7.2.1] driver table

(3) P2P setting for using Smart 1/0 Snet
Modbus RTU/ASCII client’s action is divided into Read and Write. Modbus RTU’s setting

method is same with ASCII client’s setting method.

B P2P block settings - P2P 03

Indekl Channel | Driver Setting ‘ P2P function |Ennditmna|| Command typel Data type‘Nn nfvam.ﬂ Diata size |DEsti‘Deslinalinn| Frame ‘ Setting “‘
I| 1} 2 Modbus RTU client WRITE 00010 Continuous WORD 1 4 = 1 Setting ‘

No. Type Block type Description

Ehannel|
l | Setting driver name is changed according to the driver which is set in

1 Channel the P2P driver.
P2P 1. Read : reads data from other station.
2 N .
function 2. Write : writes data at the other station.

1. select when to transmit or receive the data by using special flag or

Conditional | | Eonditional| | pit point.
3 FO003:2 2. In case of XGK type: F90 (operate every 20ms), MO1

flag
3. In case of XGlI type: _T20MS (operate every 20ms), %MX01
T Commard toos | 1. Single: is used when reading or writing data of max. 4 memory area.
ommand type |
Command \ Continuousz (example: MO1, M10, M20, M30)

4 type 2. Continuous: is used when reading or writing data continuously.

(example: M01~M10)
A\ [ ata type |
5 Data type WaRD Data type can be selected as Bit or Word.
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No.

Type

Block type

Description

Data size

] Data size '

» It define data size and it is activated when continuous
method.
1. when P2P function is Read
(1) modbus RTU client
(a) bit type: 1~2000
(b) word type: 1~125
(2) modbus ASCII client
(a) bit type: 1~976
(b) word type: 1~61
2. when P2P function is Write
(1) modbus RTU client
(a) bit type: 1~1968
(b) word type: 1~123
(2) modbus ASCII client
(b) bit type: 1~944
(a) word type: 1~125

Destination

station

J Destination station | [
Ird

It is checked automatically and if you don’'t want to use this

function, click the box and cancel the check.

Destination
station

number

Destination station number
1

It means other station’s address and the range is 0~31 total

32 station.

Setting

Variable Setting X

Variable:

Read Address

» When P2P function is Read

1.Read area: start address of other station’s data area
(1) bit: bit input (0x00000), bit output (0x10000)
(2) word: word input (0x30000), word output (0x40000)

2.Save area: data writing area at the self station (client)

Variable Seting X

R

» When P2P function is Write

1. Read area: data area of self station

2. Save area: start address of other station’s data area
(1) bit:  bit input (0x00000), bit output (0x10000)

(2) word: word input (0x30000), word output (0x40000)
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Chapter 5 Modbus Communication

(4) Basic setting and P2P parameter writing
Setting
process

Sequence Setting method

Write parameter(standard settings,HS link.P2P) &\

= [ pdl

=-[JIE Standard settings
1% Cnet [basel. slot0]
18 Cndplbasel slot]
(18 Cnet [basel. slotZ]

[T High-speed Link

= [JE PeP

[l 2P Ol

Write
Parameter

1. Click parameter writing in online menu.
2. Check the module where basic is set and P2P parameter and click OK.
3. Communication module is reset automatically.

Enable Link{HS Link,P2P) X

= [ K
=[] High-speed Link
[Je= High-speed Link 01

2 =z High-speed Link 02
[J== High-speed Link 03
[J== High-speed Link 04
[Je= High-speed Link 05
&g High-speed Link 08
== High-speed Link 07
== High-speed Link 08
[J== High-speed Link 09
) [[J== High-speed Link 10
Enable Link Dle= High-speed Link 11

[Je= High-speed Link 12
=-C]E P2P

[J= PP 01

[J== P2P 02

== P2P 03

== P2P 04

== P2P 05

)= P2P 06

[J== P2P 07

== P2P 08

[ Wrte ][ Close |

1. Click link enable in online menu.
2. Check P2P parameter and click Write.

5.3.4i3 Controller series
When setting up the connection of a GSL module it is important to firstly decide if the network will be Full-duplex(4

wire) or Half-duplex(2 wire). If other devices are on the bus that only support Half-duplex — i.e. iOS, iSmart, VXR,
iDrive then this option should be taken, otherwise Full-duplex should be chosen.
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(1) Basic parameter setting method in the i3 Config

Setting .
Sequence Setting method
q process 9
1 Open menu | 1. Select Program -> Protocol Config.
Protocol Config Pz|
Senial Protocols
MJ1/Com Option [~ Hone - =] | | |
v Metwork | Devices | Scan List |
KEB DIMEEO19 1/ protocol « 1.15 ~
Mitsubishi & Seies PLC v 1.00 | | |
Mitzubizhi Fx Series PLC «1.10
i Modbi v 111 . :
Config Salionic DMGAF0 Slave Protocol v 1.09 S el Pt elte |
Siemens USS Slave Protocol + 1.09
2 Ethernet SiemensU5S Protocaol v 2.00
Toshiba Computer Link v 1.02
Togwert WF-57 Master +1.00 hs | | |
1. Select Modbus Protocol in the dropdown for the desired port then click on ‘Network’ button.
Network Config (Modbus Master) El
Port Canfiguration
' Automatic
Update Interval:
IR ReacquireTime:
[rata Bits:  Manoa
Stop Bits: |1 - Trigger: R
I Select: 16-BIT
Handshake: |Mulidiop Half = o
Pratocol: | Maodbus ATU -
Network Fregister
eqister; ZR2000 45 =BT
Name: =
etries: |2 [0-255
3 Master 107 ddre
Timeo S ec Address
—
ok Cancel
Protocol Help
1. Set up the port configuration, taking care to select Half or Full duplex in the Handshake
dropdown in accordance to the optioned wiring scheme.
2. When there is more than one device on the network, Smart I/O require a little Delay Time.
This is configured by selecting Medium in the Slave Speed.
3. Set Reacquire time — time the i3 will stop comms to the device after a No Response.
4. Specify 4x 32 bit status register. (Interval(ms), No Response count, Corrupt Response
count, Valid Response count).
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Chapter 5 Modbus Communication

Settin ]
Sequence 9 Setting method
process
Device List (Modbus Master) 3
Mame 1D Status On Errar
G5LD2zh 1 %R2008 Add
GSLD244 2 ZR2010
GSLDT 44 2 %R2012
GEL-RY2e 4 %R2014 Delete
Config
Devices
4
Cancel
Device Options
[~ Swap Words on 32-bit data
[~ Target retums 32-bits on single register request
Device Type: |Mod|con PLC 5-Digit Addrezzing j

1. Click Add and set up the devices on the network.

2. Give the device a name and unique ID, select Modicon 5-digit addressing.

3. Enable status register and specify an unused register. If this register is zero, then the
communication to the device is OK, any other value specifies a problem. Please see the
i3 Config help file for a list of status register codes.

D Length Trigger
1 T 1 1 None
INPUTS sRO0002 ¢ 1 2 2 Noe ﬁ
2 INPUTS3 ZRO004 < GSL-DT44 3 1 None
3 OUTPUTH %R0005 > GSLDT44 3 1 il Delete
4 auTPUTS2 ZR0006 :i GSL-Av2a 4 1 Ng:: Q
3 Config
Data Mapping le
Tems Edit Names
Device Name:
Device Register Wﬂ [™ 32-bit access
Length: [+
Scan List -
4 Register. |zR000
Filter By D Name: [INFUTST = ok Cancel
Update Type
& Polled Read " Triggered Read
" Polled Read/wiite " Triggered Wiite
" Palled Readwrite Init Trigger Register:;

1. Set up devices in the Scan List. Device Register 30001 with Polled Read for inputs and

40001 with Polled Write for Outputs.
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5.4 Function Block

5.4.1 G Series
(1) For G6
(8) RTU RD
ltem IN/OUT Type Description
Function Block execution condition
REQ BOOL (Rising edge action)
- When changing from 0 to 1, one time executed.
SLOT USINT | Cnet module slot no. (0 ~7)
CH USINT | Channel setting (0 : RS-232C, 1 : RS-422/485)
STN USINT | Other station no. setting (0 ~ 32)
R?ETED Modbus Command (1 ~4)
- REQ’ HOR -~ . .
1: Read coil status (Bit)
-SLOT ERR- CMND USINT | 2: Read input status (Bit)
o STATL 3 : Read holding register (Word)
13 4 : Read input register (Word)
- STH DATA
ADDR INT Leading address of other station to Read (1 ~ 9999)
- CHHD
NUM USINT | Data number to Read (1 ~ 64)
T Response wait time
~ HUM RES_WAIT | TIME (after the setting wait time, receive the response data
- from Cnet module of CPU.)
WAIT After completing the normal communication, 1 Scan
NDR BOOL
‘ON’.
ERR BOOL When communication error occurs, 1 Scan ‘ON'.

Communication status code (Error code)

STATUS USINT 0:normal, ifnotO, : Error code

Receiving data storage area

Array [0] : High Byte of first word

USINT Array [1] : Low Byte of first word
DATA ARRY Array [2] : High Byte of second word
(256) Array [3] : Low Byte of second word

Array [3] : Low Byte of 256 word
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1) Function
This is the Function Block that is executed by selecting function code 01, 02, 03, 04 from
modbus protocol communication and used for Bit/Word Read. Function code 01 executes
output contact status (Coil Status) Data Read and function code 02 executes input
contact status (Input Status) Data Read. Function code 03 executes output register
(Holding Registers) Data Read and function code 04 executes input register (Input
Registers) Data Read.

2) Error
Output the error code from output STATUS. For further information, please refer to error
code.

Response Wait Time setting

1) After the setting wait time, receive the response data from Cnet module of CPU.
2) If the response does not reach from other station within the setting time, error (code 74 or code
10) occurs. This Function Block acts in Cnet function ‘User Definition Mode’ .
3) Response Wait Time shall be set considering Read/Write data number, transmission speed
(Baudrate), the response speed of other station etc.

4) When setting, please refer to the table below and if error occurs, extend the setting time.

Classification | 1 ~ 16 word 17 ~32word | 33~48word | 49 ~ 64 word
4800 bps 150ms 250ms 330ms 400ms
9600 bps 100ms 180ms 230ms 280ms
19200 bps 80ms 150ms 180ms 230ms
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(b) RTU WR
ltem IN/OUT Type Description
Function Block execution condition (Rising edge
REQ BOOL | action)
- When changing from 0 to 1, one time executed.
SLOT USINT | Cnet module slot no. (0~ 7)
R TE CH USINT | Channel setting (0 : RS-232C, 1 : RS-422/485)
RTLLIR
- REQ " HOR - STN USINT | Other station no. setting (0 ~ 32)
_sSLOT ERR- Modbus function code (15 ~ 16)
W ST CMND USINT | 15: Force Multiple coils(Bit)
| lis| 16 : Preset Multiple register (Word)
En ADDR INT Leading address to Write (1 ~ 9999)
- CHD NUM USINT | Data number to Write (1 ~ 64)
- ADCR Response wait time
w RES_WAIT | TIME (after the setting wait time, receive the response data
from Cnet module of CPU.)
| After completion of the normal communication, 1
NDR BOOL
1 EE?T Scan ‘ON..
ERR BOOL When communication error occurs, 1 Scan ‘ON’.
Communication status code (Error code)
STATUS USINT .
0 : normal, if not O: Error code
Self station data storage area to Write
Array [0] : High Byte of first word
USINT Array [1] : Low Byte of first word
DATA ARRY Array [2] : High Byte of second word
(256) Array [3] : Low Byte of second word
1) Function

This is the Function Block to execute by selecting function code 15 and 16 from modbus
protocol communication and used for Continuous 1 bit Write (function code 15),
Continuous 1 word Write (function code 16). Function code 15 performs 1 bit Data Write
to output contact (Coil) continuously and function code 16 performs 1 word Data Write to

output register (Holding Registers) continuously.

2) Error

Output the error code to output STATUS. For further information, please refer to the error

code.
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1) This Function Block acts in Cnet function ‘User Definition Mode’.
2) Basic parameter (Baudrate, Data bit, Stop bit, Parity check, Station No. etc.) shall be set in
Cnet editor and the frame editing is not needed.
3) This supports Modbus RTU Protocol. (scheduled to support ASCII Protocol later)
4) Cnet module requirements to use this Function Block are as follows.
- Cnet module version : more than v2.0 (available to verify in GMWIN)
- Cnet module Flash Rom OS version : more than v1.01 (available to verify in Cnet
Editor)
- Modbus.Nfb (Modbus Function Block file, N=3,4,6) needed.

Error code table
Status
code Description Solution Remarks
(Dec)
0 Normal No error
lllegal function code After  confirming the command
1 (When the master requires the command | available to support by the Slave,
that the Slave does not support.) modify the command on FB.
lllegal address After confirming the address available
2 (When the Master requires the address | to support by the Slave, modify the
that the Slave does not support.) address on FB.
. The error
lllegal data value After confirming the data range returned
3 (When the Master requires the data of the | available to support by the Slave, trom the
range that the Slave does not support.) modify the data on FB. Slave
Y
Slave device failure
(The unrecoverable error occurs while )
4 ) ) . Check the Slave station status.
performing the Master requirements in the
Slave.)
. After waiting for the regular time,
6 Slave device busy
Master
1. After confirming the receiving frame
. status, extend the Response Wait
10 Receiving Frame CRC error . )
Time. Function
2. Check the Cable and Noise status. | Block
Cnet module I/F error settin
16 ) ) Check the slot no. designated on FB. g
(No Cnet module in the designated slot.) error
RUN the Cnet module.
64 Channel (RS-232C/422) stop )
(power reinput)
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Status
code Description Solution Remarks

(Dec)

1. Check the basic parameter (station
no./speed etc.)

2. Check the Slave station status
(power etc.)

3. Check the Cable status and
disconnection

115 | Communication mode error Check if Cnet user definition

74 Time out error
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(2) For G7

(a) MODO0102 (reading bit)

Function Block Description
Input
REQ :When 1 (rising edge), Function Block execution
SLV_ADDR :Input of Slave station number
MODO102 FUNC : Function code input
B T REQ NOR [T B0 It supports function code 01 and 02.
R B - ADDRH : High address of starting address to read in the Slave
ADOR station.
WSINT T Rae ST S| ADDRL : Low address of starting address to read in the Slave
USINT =] AR station.
H NUMH : High address of data size to read from the starting
ST AL[m address to read in the Slave station.
WSINT =] N NUML : Low address of data size to read from the starting
s = address to read in the Slave station.
Output
oy RD_DATA : Variable name to save the Read data. (Array number
should be declared as equal to or greater than the
data size.)
NDR : If executing without error, output 1 and maintain 1 until
calling next Function Block.
ERR : When error occurs, output 1 and maintain 1 until
calling next Function Block.
STATUS : When error occurs, output the error code.
1) Function

This is the Function Block to execute by selecting function code 01 and 02 from modbus
protocol communication and used for Bit Read. Function code 01 performs output contact
status (Coil status) data Read and function code 02 performs input contact status (Input
Status) data Read.

2) Error

Output the error code to the Output STATUS. For further information, please refer to the
error code.
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a) Program Example

This is the example when G7 basic unit is the Master and when reading output contact
data of Modicon product that is station no.17.

® Execute the Status Read of output contact (Coil) 00000 ~ 00010 of the Slave station
(Station no.17). The output contact of the Slave station is assumed as follows and the read
data is saved in the BOOL type random array variable RD _DBO0 whose size is 16.

Output

15| 14 [ 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
contact
Contact

i(1{12{2,0(0j0|2|212(2}j2|0|0O|1]|12]0O0
status
Hex F 1 E 6

<Data status of Smart I/O 16 point output module ‘contact (00000~00009)>

® The data shall be transmitted from low bit by byte unit. The insufficient bit part of the byte
shall be filled with ‘0’. The transmission of the above data is shown on Ex.1).
Ex.1) E6 F1

Function Block Input value

REQ Enter the input condition to run.
SLV_ADDR | 16#11or 17 Slave station no.

FUNC 16#01 or 1 Enter ‘1’ when reading output contact status.

High byte among the address starting to read from the Slave
station.
ADDRL 16#FF or 255 Low byte among the address starting to read from the Slave
station.

- In order to read from output contact 00000, it is required to
read from no. 255 according to the 8) modbus addressing
regulation. And most significant data in its address shall be
processed automatically by the input value of ‘FUNC’ without a
separate input.

ADDRH 16#00 or O

High byte when expressing total size of data to read by
Hexadecimal.

NUML 16#0A or 10 Low byte when expressing total size of data to read by
Hexadecimal.

- From the example, it is required to read 00000 ~ 00010 and
total size of data shall be 10. If expressing 10 by Hexadecimal, it
shall be HOOOA and it is required to enter HOO for NUMH and
HOA for NUML .

NUMH 16#00 or O
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® Results
) Storage ) Storage | Variable |Storage| Variable |[Storage
Variable name Variable name
value value name value name value

RD_DBO[0] 0 RD_DBO[4] 0 RD_DBOQ[8] 1 RD_DBO[12] X
RD_DBO[1] 1 RD_DBO[5] 1 RD_DBO[9] 0 RD_DBO[13] X
RD_DBO[2] 1 RD_DBO[6] 1 RD_DBO0[10] X RD_DBO[14] X
RD_DBO[3] 0 RD_DBOQ[7] 1 RD_DBO[11] X RD_DBO[15] X

®The variable to save the read data should be array type variable and the size of array type
variable should be equal to or greater than that of the data to read. If it is smaller, error code shall
be indicated on the STATUS.

®The read data shall be saved from array variable RD_DBO[0].

®The remaining part after filling the array variable by the read data shall be redundancy.
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(b) MODO0304 (reading word)

Function Block Description
Input
REQ : When 1 (rising edge), Function Block execution
SLV_ADDR : Slave station no. input
MOD0G04 FUNC : Function code input
BOL | REQ MR & BOOL It supports function code 03 and 04.
B - ADDRH : High address of starting address to read in the
AoR Slave station.
SINT T RAe S ST ADDRL : Low address of starting address to read in the Slave
WSINT =] AR station.
H NUMH : High address of data size to read from the starting
ST f‘m address to read in the Slave station.
WSINT =] NH NUML : Low address of data size to read from the starting
address to read in the Slave station.
USINT = N
Output
WOl Y D RD_DATA  : Variable name to save the Read data. (Array
number should be declared as equal to or greater
than the data size.)
NDR . If executing without error, output 1 and maintain 1
until calling next Function Block.
ERR : When error occurs, output 1 and maintain 1 until
calling next Function Block.
STATUS : When error occurs, output the error code.
1) Function
This is the Function Block to execute by selecting function code 03 and 04 from modbus
protocol communication and used for Word Read. Function code 03 performs output register
(Holding Registers) data Read and function code 04 performs input register (Input Registers)
data Read.
2) Error

Hold the error code to the Output STATUS. For further information, please refer to the error

code.

a) Program Example

This is the example when G7 basic unit is the Master and when reading output register data of
Smart I/O 32 point output module that is station no.17.
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® Execute the Read of output register (Holding Registers) 40000 ~ 40001 of the Slave station (Station
no.17). The output register of the Slave station is assumed as follows and the read data is saved in
the WORD type random array variable RD_DWO0 whose size is 4.

Output Register 40000 40001
Register Status H0064 H1234

® The data shall be transmitted from high byte of low word per byte unit. The transmission of the
above data is shown on Ex.1).

Ex.1) 12340064

Function Block input Input value

REQ Enter the input condition to run.

SLV_ADDR 16#11 or 17 : Slave station no.

FUNC 16#03 or 3 : Enter ‘3’ when reading output register.

ADDRH 16#00 or 0 : High byte among the address starting to read from the

Slave station.

ADDRL 16#FF or 255  : Low byte among the address starting to read from the

Slave station.

- In order to read from output register 40000, it is
required to read from no.255 according to the 8)
modbus addressing regulation. And the most significant
data in its address shall be processed automatically by
the input value of ‘FUNC’ without a separate input.

NUMH 16#00 or 0 : High byte when expressing total size of data to read by
Hexadecimal.
: Low byte when expressing total size of data to read by
NUML 16#02 or 2 .
Hexadecimal.

- From the example, it is required to read 40000 ~
40001 and total sizes of data shall be 2. When
expressing 2 by Hexadecimal, it shall be H0O002 and
it is required to enter HOO for NUMH and HO2 for

NUML.
® Results
Variable name Storage value
RD_DWO[0] H1234 or 4660
RD_DWO[1] HO064 or 100
RD_DWO0[2] X
RD_DWO[3] X

® The variable to save the read data should be array type variable and the size of array type variable

should be equal to or greater than that of the data to read. If it is smaller, error code shall be indicated
on the STATUS.
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® The read data shall be saved from array variable RD_DWO[0].
® The remaining part after filling the array variable by the read data shall be redundancy.

(c) MODO0506 (writing 1bit/1word)

Function Block Description
Input
REQ : When 1 (rising edge), Function Block execution
Y00 SLV_ADDR : Slave station address input
BOOL =] REQ NDR = BOOL
FUNC : Function code input
SN %ﬁ | It supports function code 05 and 06.
WSINT =] FNC  STAT | USINT ADDRH : High address among start address to write in the
® Slave station.
USINT =] ADDR o
H ADDRL : Low address among start address to write in the
WINT =] t‘m Slave station.
A . NUMH . High address among data to write in the Slave
station.
USINT = M NUML : Low address among data to write in the Slave
station.
Output
NDR . If executing without error, output 1 and maintain 1
until calling next Function Block.
ERR : When error occurs, output 1 and maintain 1 until
calling next Function Block.
STATUS : When error occurs, output the error code.
1) Function

This is the Function Block to execute by selecting function code 05 and 06 from modbus protocol
communication and used for 1 Bit Write (function code 05) and 1 Word Write (function code 06).
Function code 05 performs 1Bit data Write for output contact (Coil) and if setting 255 (or HFF) for
input NUMH of Function Block or 0 (or HOO) for input NUML, write ‘1’ for output contact and if setting
0 (or HOO) for input NUMH or 0 (or HOO) for NUML, write ‘0’ for output contact. Function code 06

performs 1 word data write in output register.

2) Error

Output the error code to the output STATUS. For further information, please refer to Error code.
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a) Program Example

» This is the example when G7 basic unit is the Master and when writing 1 bit data to the 16 point
output contact of smart I/O that is station no.17.

® \Write ‘1’ to the output contact (Coil) 00000 of the Slave station (station no.17)

Function Block input Input value
REQ Enter the input condition to run.
SLV_ADDR 16#11 or 17 : Slave station no.
FUNC 16#05 or 5 : Enter ‘5’ when writing 1 Bit to output contact.
: High byte among the address starting to write in the
ADDRH 16#00 or 0 i
Slave station.
: Low byte among the address starting to write in the
ADDRL 16#FF or 255 .
Slave station.
—-In order to write to output contact 00000, it is
required to write from No.255 according to the 8)
modbus addressing regulation. And most significant
data of data address shall be processed
automatically by the input value of FUNC without a
separate input.
NUMH 16#00 or O : Data to write in the Slave station
NUML 16#00 or O : Data to write in the Slave station

- From the example, it is required to write ‘1.
Thus, enter HOO for NUMH and HO1 for NUML.

®Results: Output contact 00000 shall be ON. (In case of GM7 basic unit, ‘1’ shall be saved in the
corresponding M area.)

Output contact 00000
Contact status 1
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» This is the example when G7 basic unit is the Master and when writing 2 Word Data to the 32 point
output contact of smart I/O that is station no.17.

® This is the example to write ‘3’ to the output register (Holidng Registers) 40000 of the Slave station
(Station no.17).

Function Block input Input value
REQ Enter the input condition to run.
SLV_ADDR 16#11 or 17 : Slave station no.
FUNC 16#06 or 6 : Enter ‘6’ when writing 1 Word to output register.

: High byte among the address starting to write in the
Slave station.
ADDRL 16#FF or 255  : Low byte among the address starting to write in the
Slave station.
- In order to write to output contact 40000, it is
required to write from No.255 according to the 8)
modbus addressing regulation. And most significant
data of its address shall be processed automatically
by the input value of ‘FUNC’ without a separate input.
NUMH 16#00 or O : High byte when expressing the data to write in the
Slave station by Hexadecimal.
: Low byte when expressing the data to write in the Slave
station by Hexadecimal.
- From the example, it is required to write ‘3’ and if
expressing the data by Hexadecimal, it shall be
HO003 and it is required to enter HOO for NUMH and
HO3 for NUML.

ADDRH 16#00 or O

NUML 16#03 or 3

® Results: HO003 shall be saved in output register 40000. (In case of GM7 basic unit, HO003 shalll
be saved in the corresponding M area.)

Output register 40000
Register status HO0003
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(d) MOD1516 (writing 1 bit/1 word continuously)

Function Block Description
Input
REQ :When 1 (rising edge), Function Block execution
MODI516 SLV_ADDR : Slave station address input
aL TR MR T A0 FUNC : Function code input
s = v =R b s It supports function code 15 and 16.
PR ADDRH : High address among starting address to write in the
N R STJ - Slave station.
WSINT =] ADDR ADDRL : Low address among starting address to write in the
— :m Slave station.
L NUMH : High address of data size to write in the Slave
USINT =] Mk station.
wnr = NUML : Low address of data size to write in the Slave station.
BYTE_CNT  : Byte size of data to write in the Slave station.
S %Ewr WR_DATA : Variable name to save the data to write. (It should
BYTELAl ] jirg be declared as equal to or greater than the data
size.)
Output
NDR . If executing without error, output 1 and maintain 1 until
calling next Function Block.
ERR : When error occurs, output 1 and maintain 1 until
calling next Function Block.
STATUS - When error occurs, output the error code.
1) Function

This is the Function Block to execute by selecting function code 15 and 16 from modbus protocol
communication and used for Continuous 1Bit Write (function code 15) and Continuous 1Word Write
(function code 16). Function code 15 performs 1Bit Data Write for output contact (Coil) by 1 byte
continuously and Function code 16 performs 1 Word Data Write for output register (Holding
Registers) continuously.

2) Error
Output the error code to the output STATUS. For further information, please refer to Error Code.
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a) Program Example

» This is the example when G7 basic unit is the Master and when writing Bit Data continuously to 16
point output contact of Smart I/O that is station no.17.
® |t writes the continued 10bit 1010101010101010 to output contact (Coil) 00000 in the Slave station
(Station no.17) by 1bit. The data to write is saved in BYTE type random array variable WR_DBO
whose size is 2.

Variable name Storage value
WR_DBO[0] 2#01010101 or 16#55
WR_DBO[1] 2#01010101 or 16#55

® The data shall be transmitted by byte unit from low bit. The transmission of the above data is
shown on EXx.1).

Ex.1) 5555

Function Block input Input value

REQ Enter the input condition to run.

SLV_ADDR

16#11 or 17

: Slave station no.

FUNC

16#0F or 15

: Enter ‘15’ when writing Bit to output contact continuously.

ADDRH

16#000r 0

: High byte among starting address to write in the Slave

station.

ADDRL

16#FF or 255

: Low byte among starting address to write in the Slave

station.

- In order to write from output contact 00020, it is
required to write from No.255 according to the 8)
modbus addressing regulation. And the most
significant data of data address shall be
processed automatically by the input value of
‘FUNC’ without separate input.

NUMH

16#00 or O

: High byte when expressing total size of data to write in

the Slave station by Hexadecimal.

NUML

16#0F or 16

: Low byte when expressing total size of data to write in

the Slave station by Hexadecimal.

- From the example, it is the 16 bit data continued
from 00000 and total size shall be 16. If expressing
16 by Hexadecimal, it shall be HOOOA and it is
required to enter HOO for NUMH and HOA for
NUML.

BYTE_CNT

16#02 or 2

: This is the size when converting total size of data to

write in the Slave station by byte unit.

- From the example, it is the continued 16 bit data
and if converted by byte unit, it shall be 2 bytes.
Thus, it is required to enter HO2 for BYTE CNT.
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® Results

Output contact 15| 14 [ 13 |12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

Contact status o|j1j0(1}]0]J212]0]1]J]0|1]0]212|0]1]0]|1

» This is the example when G7 basic unit is the Master and when writing Bit Data continuously to 32
contact output module of Smart I/O that is station no.17.

® |t writes 000A and 0102 to output register (Holding Registers) 40000 in the Slave station (station
no.17). The data to write is saved in BYTE type array variable WR_DB1 whose size is 4.

Variable name Storage value
WR_DB1[0] 2#00001010 or 16#0A
WR_DB1[1] 2#00000000 or 16#00
WR_DB1[2] 2#00000010 or 16#02
WR_DB1][3] 2#00000001 or 16#01

® The size of BYTE_CNT is the size when converting the data to write by byte unit. As the above
data is 2 words, it is required to use 4 bytes. Thus, the size of BYTE_CNT is 4.
® The data is transmitted from low word by byte unit. The transmission of the above data is shown

on Ex.1).
Ex.1) 000A 0102
Function Block input Input value
REQ Enter the input condition to run.
SLV_ADDR 16#11 0r17  : Slave station no.
FUNC 16#0For16 : Enter ‘16" when writing Word to output register
continuously.
: High byte among starting address to write in the Slave
ADDRH 16#00 or 0 .
station.
: Low byte among starting address to write in the Slave
ADDRL 16#FF or 255

station.

- In order to write from output register 40000, it is
required to write from No.255 according to the 8)
modbus addressing regulaton. And most
significant data of data address shall be
processed automatically by the input value of
‘FUNC'’ without separate input.

NUMH 16#00 or O : High byte when expressing total size of data to write in
the Slave station by Hexadecimal.
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Function Block input Input value
: Low byte when expressing total size of data to write in
NUML 16#02 or 2 . .
the Slave station by Hexadecimal.
- From the example, it is the 2 word data continued
from 40000 and total size shall be 2. If expressing
2 by Hexadecimal, it shall be H0002 and it is
required to enter HOO for NUMH and HO2 for
NUML.
BYTE_CNT 16#04 or 4 : This is the size when converting total size of data to
write in Slave station by byte unit.
- From the example, it is the continued 2 word data
and if converted by byte unit, it shall be 4 byte.
Thus, it is required to enter HO4 for BYTE_CNT.
® Results
Output register 40001 40000
Register status H0102 HOOOA
e) Error code
CODE Error type Meaning
01 lllegal Function Function code input error to the Function Block
02 llegal Address The area to read/write in the slave exceeds the allowed range.
03 llegal Data Value The data value to read/write in the Slave is not allowed.
04 Slave Device Failure | Slave error status
This is a kind of response code that the Slave sends to the
. master to prevent the time of the master when it takes a time
Waiting for . .
05 for the processing of demand command. In the master, it
Acknowledge . ) . .
indicates the error code and wait for the regular time without
demanding again.
) The error caused by long processing time of the slave. Master
06 Slave Device Busy .
must demand again.
i The error occurred when exceeding the setting time of the
07 Time Out Error — . -
communication parameter while communication.
The error occurred when data is ‘0" or more than 256byte,
08 Data Size Error when data size is greater than array size, and when number
and BYTE_CNT is different.
09 Parameter Error Parameter setting error (mode, master/slave)
. The error occurred when the station no. set in self station
10 Station Error . o
and input parameter of function is the same.
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5.4.2 K Series

(1) Command Modbus
MODBUS command is available only in the K80S, K120S.
But in case of using the K120S, it is available to use communication port by only RS-232C.

Available area to use - Flag
e
Command Integral : Error Zero Carry
M| P | K LIF|T|C|S|D]|#D no.
number (F110) | (F111) | (F112)
si|ojJo0o|jO0O]j]O]J]O]jO|jO]O]|-]0O0] O -
Modbus| S2 |0 O |O0O]O]JO|-]J]O]J]O]|]-]0] O - 7 0
s3|]ojojojojo|-J]O0]JO]|-]O0] O -
Flag

F110 | When exceeding #D area, it shall be ON.
[Modbus S152S3 H Area setting

S1 | Device address to register sending/receiving parameter.
(3 words)

S2 | Device address to save sending/receiving data. (1 word)

S3 | Device address to indicate sending/receiving status. (1 word)

(a) Function
1) Here sets data saved in device designated in S1 to fit Modbus protocol type.
It consist of 3 words and must be set by Hexdecimal code.

a) first word : slave station address (high byte) + function code (low byte)

b) second word : means Smart I/O’s 10 address (h0000).

¢) third word

»When Smart I/O is output module: device address where data for tansmission is saved.
»When Smart I/O is input module: data number for reading
d) This designates the leading address of the device where the received data is saved to S2.
= According to function of S1, it designates the leading address of the device that the

received data is saved in when receiving and the leading address of the data to sending
when sending.

e) The communication action status is saved in S3.
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(b) error code
1) S3 (' sending/receiving status)’s format is as follows.

BIT15 BITO

Error code (Bit8 ~ Bit 15) Error bit (Bit1) NDR (Bit)

2) NDR : when completing the normal communiction, 1 Scan ON.
3) Error bit : when communication error occurs, 1 Scan ON and in this case, error code is indicated
Bit8 ~ Bit15.
4) Error code : when error occurs, it shows the information for the error.
(refer to the error code table as below.)

Error code table

Code Name Description
01 llegal Function Function code error
02 lllegal Address Address allowed range exceeded
03 llegal Data Value The error that data value is not allowed.
04 Slave Device Failure Slave error status
05 Waiting for When it takes a time for the processing of demand command, the
Acknowledge slave sends to prevent Time Out Error of the master.

The slave takes a time for the processing. The master must

06 Slave Device Busy .
demand again.

07 Time Out Error When no response during Time out of communication parameter.

When data size is ‘0’ or exceeds 256Byte. In case of data size is
larger than Array size or Number and BYTE_CNT is different.

08 Data Size Error

When the items set in the parameter (such as transmission mode
etc.) are wrong.

09 Parameter Error

When self station no. and input parameter of Modbus command
are the same.

10 Station Error
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(2) Command MODCOM
It is available to use MODCOM command only in the K120S.

Available area to use - Flag
€|
Command # | Integral 2 Error Zero carry
M| P | K L F|T|C|S|D no
D | number (F110) | (F111) | (F112)
CH| - - - - - - - - |- - - o
sijojojo|lO0O|JO]J]O]O]J]O]-]0]0O -

Modbus 7 0 - -
s2/0(0|0O0|O]J]O]-]0]O]-]0]0O -
s3|]ojo0ojo0ojlojO]-]0]O]-]0]0O -

Flag

F110 | When exceeding #D area, it shall be ON.
| [ [MODCOM CHS1S2S3 H Area setting
CH | Communication channel

S1 | Device address to register sending/receiving
parameter.

S2 | Device address to save sending/receiving data.

S3 | Device address to indicate sending/receiving status.

(a) Function
1) CH means commucication channel and is set as integral number.
a) 0 : set when using built-in RS-232C communication or extension communication module
(G7L-CUEC)
b) 1 : set when using built-in RS-485 communication.
2) Here sets data saved in device designated in S1 to fit Modbus protocol type.
It consist of 3 word and must be set by Hexdecimal code.
a) first word : slave station address (high byte) + function code (low byte)
b) second word : means Smart I/O’s 10 address (h0000).
¢) third word
»When Smart I/O is output module: device address where data for tansmission is saved.
»When Smart I/O is input module: data No. for reading
3) This designates the leading address of the device where the received data is saved to S2.
= According to function of S1, it designates the leading address of the device that the
received data is saved in when receiving and the leading address of the data to sending
when sending.
4) The communication action status is saved in S3.
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(b) error code
1) S3 ( sending/receiving status)’s format is as follows

BIT15 BITO

Error code (bit8 ~ bit 15) Error bit (Bit1) NDR (Bit)

2) NDR : when completing the normal communiction, 1Scan ON.
3) Error bit : when communication error occurs, 1Scan ON and in this case, error code is indicated
Bit8 ~ Bit15.
4) Error code : when error occurs, it shows the information for the error.
(refer to the error code table as below.)

Error code table
Code Name Description
01 llegal Function Function code error
02 lllegal Address Address allowed range exceeded
03 llegal Data Value The error that data value is not allowed.
04 Slave Device Failure Slave error status

When it takes a time for the processing of demand command, the

05 Acknowledge .
slave sends to prevent time out of the master.

The slave takes a time for the processing. The master must

06 Slave Device Busy .
demand again.

07 Time Out Error When no response during Time out of communication parameter.

When data size is ‘0’ or exceeds 256Byte. In case of data size is
larger than Array size or Number and BYTE_CNT is different.

08 Data Size Error

When the items set in the parameter (such as transmission mode
etc.) are wrong.

09 Parameter Error

When self station no. and input parameter of Modbus command
are the same.

10 Station Error
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5.5 Program Example

5.5.1 G Series

(1) When the Master is G4

(a) Set the basic frame in Cnet module of Master PLC.

Cnet Frame Editor (untitled, frm) o ] |
File  Online Option  Monitar  Help

—Channel

+ RS5232 side " RS422 side

—Basic Parameters

Station: |l]1 j| Type: |Nu|l Modem j| Init Commani: |A'|2
Baud Rate: Data Bit: |8 j MD::D;;!MW—
Parity: None -] Stop Bit: |1 -] " 16x20

Frame List
— Frame Informations

Tx/Rx: Send Header:

2 | |SG1: null SGA: null
3 SG2: null SG6: null
g SG3: null SG7: null
7 SG4: null SG8: null
g - Tailer: BCC: None

1) Basic parameter (Baudrate, Parity, Data bit, Stop bit) is required to correspond with the setting
content of other station.
2) It is not necessary to write the frame list.
(b) Library -> Add item -> Library *

&) RX

= YA [SLib -] £ EB-
[ APP Fih = Modbus, [
= 4PP.Biu =) REMOTEE, 6B

[e=f COMMUNI B =) SPECIAL, Bib
[e=h Mknewlib Bb [ STOLIB.Bfb
[e=h) MKNE WLIB. Bfu  [i) Stdlib, Bfu
[E=] rkstdlib. Bfu

=}
mn
E
g
=
S

I
{m]

oz #y

T [CHOIEEE DT 6 ~] 4
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(c) Load the Function Block from Scan program of GMWIN program and program it.
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(2) When the Master is G7

(a) Slave station program: output the receiving data saved in M area to the output contact (Coil).

(b) Master station program: After saving 16#FF (OR 255) to %MWO (this corresponds with %MX0
~ %MX15 or %MBO ~ %MBL1.) in the Function Block MODO0506 (function code 06), read %MX0
using the Function Block MOD0102 (function code 01) and save ‘0’ to %MX0 ~ %MX9 using the
Function Block MOD1516 (function code 15) again and then read %MWO using the Function
Block MODO0304 (function code 03).

1) Slave station setting and Program

Create new project file and new program for the Slave station.

GRWIN for Windows - citgmwind B1etsourcetftrmodbus _slave, pr B ] 1
Project Prograrn  Edit Toolbox Compile Online Debug  Window  Help

=l = e g R A B A L e Y e

Kk cigmwin3 BleWeourcenonamell, sre =10l

Row 0 1 j

Row 1

Row 2

Row 3

Row 4

my; PROJECT == PLC Type : GM?
CONFIGURATIONCPLCY == Configuration Mame : UNNAMED
[E ACCESS UARIABLES == A variables declared

RESOURCEC(CPU)> B == Name : RESH

B RESOURCE GLOBALS == A variables declared

. TASK DEFINITIONS == 1 tasks defined

L[ LD 1 PROGRAM == INSTB : c:lWgmwind.bleMsourcelnonameBl.src j
[Arranges the windows as horizontal nonoverlapping tile| OFfline |Edit
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a) If you select ‘Communication Parameter’ from GMWIN parameter and double-click, the
communication parameter menu window will open.

Communicaton Parameter x|

— Caommunication Method

Station Mo : I‘I? 'l
Baud Rate : |24DD 'l Ciata Bit I? vl
Farity Bit : IEven vl Stop Bit : |1 vl

Communication Channel
(' RS232C Mull Modern or R5422/485

 RS232C Moderm (Dedicated Ling) Init. Command :
~ RS232C Dial Up Modem ATZ

— Protacal and Made

Timeaut in Master Mode : 500 ms
Dedicated
= Master [~ Read Status of Slave FLC LLisgt |
= Slave
Madbus
" Master L
i Transmigsion Mode |ASCII 'I
User Defined
= Master _
st |
= Slave
FIELDBUS
" Master List |
" Slave

Ok | cancel Help |

- Please set the parameter as below.

L Protocol and
Communication method L.
transmission mode
Self Commu- . . L .
. L Data | Parity Mainte- Communication Exclusive
station nication . . . Modbus
bit bit nance bit channel mode
no. speed
RS232C null
17 2400 7 EVEN 1 modem or Slave ASCII
RS422/485
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b) After creating the program as below, download it in the G7 basic unit of the Slave station.
For further program creation and download method, please refer to GMWIN user's manual.
» The slave program is the program to output the data of M area to the output contact.

arAWIN for Windows - citgmwind, Bletsourcemodbus slave, pr -0l x|

Project Program  Edit  Toolbox  Compile  Online erug|ﬂind0w Help

L

e[| fe2es Lu| Ba|es| B&|S

] ol s mlm| e L

Ed c:amwin3,6lesourcetnonamell. src — I_
MIVE iy
Bow D |———EH  END 5ol
[ T
Row 1 Al - INT O OUT - &0W0,0.0 : m
Row 2 4| ! {rt
At
Row 3 g
Row 4 . l\
{2
#
&
. TASK DEFINITIONS == 1 tasks defined &
O LD 1 PROGRAM == INETB : c:HWgmuinl.bleWsourcelnonamedl.src {F}
[E COMMENTS for DIRECT UARIABLES ==> @ variables declared

L= PARAMETERS )
t@ BASIC PARAMETERS 17

@ COMMUNICATION PARAMETER -
7 S TLIAT NN T TTATNATT TN I > {FB]'
[Arranges the windows as horizontal nonoverlapping tile| 0ffline | R@.CA |[Edit
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2) Master Station setting and Program

Create new project file and new program for the Master Station.

GhWIN for Windows - ciffamwind 6lewsourcetrmodbus_master, pri o ] oS

Project Program  Edit Toolbox Compile Online  Debug  Window  Help

ool 1P O A S P S A =
rileo]] mler(m] ] o 4 m|m] 0] L] G| oS
4 c:Wormwind, Blefsourcenonamell, src B |
Row 0 . j ==
it
Row 1 ; 1k
Row 2 : 1°F
it
Row 3 §
Faow 4 ! My
{
~ ||
=4 &
] 3.6leftsourcemodbus _master, -0l x| &
= PROJECT == PLC Type : GM? -
CONFIGURATIONCPLC) == Configuration Name : UNNAMED {F¥
[E ACCESS VARIABLES == B variahles declared
= RESOURCE{CPU)> @ -=>  Name : RESO 1)
[B RESOURCE GLOBALS == variables declared Ir}
. TASK DEFINITIONS ==> 1 tasks defined
O[ LD 1 PROGRAM == INST@  : c:Wgnwin3.GleWsourcebnonanedl.sre || fet
[Arranges the windows as horizontal nonoverlapping tile| Offline | RB.CA [Edit
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a) If you select ‘Communication Parameter’ from GMWIN parameter and double-click, the
communication parameter menu window will be open.

Comrnunicaton Parameter |

—Communication Method

Station Mo. |1? VI
Baud Rata |24DD vl Data Bit: I? 'l
Parity Bit : |Even vl Stop Bit : |1 vl

Communication Channel
& RE232C Mull Madem or R5422/485

 RS232C Modern (Dedicated Ling) Init. Command :
~ RS232C Dial Up Madetm ATZ

—Pratacol and Mode

Timeout in Master Mode : a00 ms
Dedicated
i Master I~ Read Status of Slayve PLC List |
i~ Slave
Madbus
i Master o
e Transrmission Mode : IASCII 'l
User Defined
i~ Master _
List |
i~ Slave
FIELDBUS
" Master List |
" Slave

Ok | Cancel Help |

» Please set the parameter as below.

L Protocol &
Communication method .
transmission mode
Self Commu . . o .
) L Data Parity Mainte- Communication Exclusive
station nication . . . Modbus
bit bit nance bit channel mode
no. speed
RS232C null
1 2400 7 EVEN 1 modem or Master ASCII
RS422/485
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b) After creating the program as below, download it to the GM7 basic unit of the Master
station. For further program creation and download method, please refer to GMWIN user’s
manual.

» In the program, the Function Block is used. If you double-click GMWIN ‘inserted library files’
items before using the Function Block, the library insert window will be open as below. Press
‘Add (A)..." button and add COMM.7FB library and then press ‘verify’ button.

Include Library

—Current Included Libraries

Thdd Delete |

0k Cancel Help |

Include Library x|

— Current Included Libraries

clamwind. 61 ellibwcomm.Tih

CAdd. Delate |

0k Cancel Help |
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- Program Example
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» After saving 16#FF (or 255) to %MWO (this corresponds with %MX0 ~ %MX15 or %MBO
~ %MBL1.) in the Function Block MODO0506 (function code 06), read %MXO0 using the Function
Block MODO0102 (function code 01) and save '0’ to %MX0 ~ %MX9 using the Function Block
MOD1516 (function code 15) again and then read %MWO using the Function Block MOD0304
(function code 03).

» You can see that 8 LED of output contact continues to repeat ON/OFF.

» The above figure is the screen that monitors the program execution. Thus, the value to be
indicated on Array variable _RD_DB, RD_DW is the result value after executing ‘Read’ not the
initial value.

» The variable such as instance name.NDR, instance name.ERR, instance name.STATUS is

generated automatically if declaring the instance variable of the Function Block.

_10ON flag is the flag that will be ON only for 1Scan.

Each Function Block input REQ is each Function Block output.

The size of _BYTE_CNT must be same when converting the data by byte unit.

If the size of Array variable is smaller than that of the data to read or write, error occurs.

v v v v

» Variable table

Variable name | Variable type Initial value | Variable name | Variable type Initial value
_SLV_ADDR USINT 17(H11) _NH0102 USINT 0(HO0)
_FUNCO0102 USINT 1(HO1) _NH0304 USINT 0(HOO)
_FUNCO0304 USINT 3(HO3) _NH0506 USINT 0(HO0)
_FUNCO0506 USINT 6(HO6) _NH1516 USINT 0(HO0)
_FUNC1516 USINT 15(HOF) _NLO102 USINT 1(Ho1)
_AH0102 USINT 0(HOO) _NLO304 USINT 255(HFF)
_AHO0304 USINT 0(HOO) _NLO506 USINT 1(Ho1)
_AHO0506 USINT 0(HOO) _NL1516 USINT 10(HOA)
BOOL type
_AH1516 USINT 0(HOO) _RD DB {0,0,...,0}
ARRAY[40]
WORD type
_AL0102 USINT 0(HOO) _RD_DW P {0,0,0,0}
ARRAY[4]
BYTE type
_AL0304 USINT 0(HOO) _WR_DBW {0,0,0,0}
ARRAY[4]
_AL0506 USINT 0(HOO) _BYTE_CNT USINT 2(H02)
_AL1516 USINT 0(HOO)

8-49



Chapter 5 Modbus Communication

5.5.2 K Series

(1) Program example 1) when using MODBUS

(a) This example is system configuration of RS-485 communication between GSL-DT4A and G7L-
CUEC(K80S)

(b) program of GSL-DT4A output part
1) DO00O : set GSL-DT4A’s station address (no.1) and fuction code (06 writing 1 word)
2) D0001 : set GSL-DT4A's address
3) DO002 : data storage area sended to the GSL-DT4A
4) When every 200msec rising edge, it send data saved at the M100 to Smart I/O and error

history is saved at the M0OO

(c) program of GSL-DT4A output part
1) D0O010 : set GSL-DT4A’s station address (no.1) and fuction code (04 reading 1 word)
2) DO011 : set GSL-DT4A’s address
3) D0012 : data no. to read from Smart I/O

(Because function code is 04, it reads 1 word)

4) Every 200msec when falling edge, it save data received from the input area of GSL-DT4A at
the M110 and save it at the MOOL1.
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(2) program example 2) when using command MODCOM

(a) This example is system configuration of RS-485 communication between GSL-DT4A and G7L-
CUEC(K120S)

(b) program of GSL-DT4A output part
1) DO00O : set GSL-DT4A’s station address (no.1) and fuction code (06 writing 1 word)
2) DO001 : set GSL-DT4A’s address
3) DO002 : data storage area sended to the GSL-DT4A
When every 1 sec rising edge, at the 1 channel, it send data saved at the M100 to Smart I/O
and error history is saved at the MOOO

(C) program of GSL-DT4A output part
1) D0O010 : set GSL-DT4A’s station address (no.1) and fuction code (04 reading 1 word)
2) D0011 : set GSL-DT4A's address
3) D0012 : data no. to read from Smart I/O
(Because functio code is 04, it reads 1 word)

4) When every 1sec falling edge, at the 1 channel, it save data received from the input area of
GSL-DT4A at the M110 and save it at the MOO1.
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5.5.3 XGB Series
The following program read input 16 point of Smart I/O GSL-DT4A and save it at XGB M100, write M200's
data at the Smart I/O’s output (16 point) with setting XGB *Cnet I/F module as client.

Sequence Setting Setting method
process
Standard Settings — Cnet E|
Communication settings
Channel | Channel 2
Type: |Rs23zC i v|
Speed: [ 38400 v|  [38400 ~|
Data bit: |3 v| |5 v|
Stop bit: |1 v| |] ,,|
Py B [NONE v| [NONE vl
. ibcor e
Basic IModem
1 Setting Initiélizatinn: | | | |
Station |l | |D |
Delay time: i
(0-255)+10ms) | | | |
Time out: | |] |
(0-50)(+100ms)
Active mode
Chamel 1
Channel 2:
EK | Cancel
1. Setting channel 2.
2. Setting run mode of channel as “use P2P".
ElEle Edit Yiew Online Tools Window Help
& b3 x B 55 [+
p;lg;w;:?m’({pum &l Communication Module Settings rg\ n
=23 P2P 01 [BOSO Cnet]
) P2P pa |
Setting Q%PLI'S;HramE definitig Base:
= PeP 03 Slot: (3 v
=3 PP 04
= PP 05
iy
= P2P 08
[ Tsl
1. Double-click the P2P in the project window and select module location.
P2P Channel Setting X
Channg Operating Mode | P2P Diiver TCP/UDP | Client/Server | ParnerPort | Partner P address |
1 Use P2P todbus RTU client
2 Use P2P
P2P
3 Channel
Setting
ks
1. Setting P2P driver as modbus RTU client.
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Sequence

Setting
process

Setting method

P2P Block
setting

Indes]  Charnel | Diiver Setting | P2P function | Conditionsl| Command t] Data type [No. of varid Data size_| Destf Destination| Setling
[l 2 Modbus ATU cient READ | FOOD93 | Single | WORD 1 0 Setling
1 ;. " St
1 Variable Setting i
2 Setting
3 Yariable! Setling
4 Set
— [ | Readaes | Savemea | Addes | : cL
tling
— 1 0:30000 MOTon NO2645 =
[Indes]  Chanrel | Diiver Setting | P2P function | Conditional| Command | Datatype |Mo. of varig  Datasize | Desti| Destination| Fiame | seting |
0 2 Hodbus ATU client FEAD | FOOD33 | Single | WOAD 1 3 0 S eling
1 2 Hodbus ATU client WRITE | FODD33 | Single | WOAD 1 @ 0
2 Selting
3 Setting
4 Setting
g Setting
3 [ | Resdaea Save area Addiess | i -
7 ‘ 1 MO0 0:40000 02566 %E =L ‘
efting

1. In case of GSL-DT4A, it consists of input 16 point and output 16 point. Therefore set READ and
WRITE in the same station.
2. In the above setting, input area which is word type in the READ part is set to be in the M100 of

PLC.

3. Smart I/O output area is set to send data in the M200 of PLC.

Write
Parameter

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

= O pdl

& [ Standard setings
[J23 Cret [base, slot]
[0 Cnet [baseD, slatl]
[J%5 Cret [base0, slot2]

& Hiah-speed Link

= Og PP

e P2 01

Enable
Link

Enable Link(HS Link P2P)

= CIED IR
= [J@ High-speed Link

[ 13 High-speed Link DI
[Ce== High-speed Link 02
[ High-speed Link 03
[Ce== High-speed Link 04
[l High-speed Link 05
[& High-speed Link 08
[l High-speed Link 07
[ High-speed Link 08
= High-speed Link 09
[ High-speed Link 10
[== High-speed Link 11
[1=9 High-speed Link 12

= [OE PP

)&= P2p 01
e P2 02
e P2p 03
e 2P 14
[e P2p 05
= P2 06
Ce P2p 07
(] Pep 08
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Chapter6 Ethernet Communication

6.1 Introduction

Ethernet is a ‘technical standard’ issued by IEEE, a world-wide entity.
Using CSMA/CD method, it can collect a large capacity of data in a high speed as well as build a
network easily by controlling communication.

Smart I/0O Enet module has the following characteristics;

® Support IEEE 802.3 Standard

® Support 10/100BASE-TX media

® Accessible to the system thorough public network

® Support Ethernet Electricity 2 Ports (RJ-45)

® Available to run separately from each other because 2-channel Ethernet MAC is mounted
® Support Auto-Negotiation / Auto-Crossover function

® Support topology: Bus, Star

® Support communication protocol: Modbus/TCP, EtherNet/IP
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6.2 Communication Dimension

Item

Performance Dimension

Com
muni
catio

Data Transmission Speed 10/100Mbps
Transmission System Base Band
Standard IEEE 802.3
Flow Control Full-duplex/half-duplex
Modulation NRZI

Max length between nods 100m

Max protocol size 1500byte
Access to communication zone CSMA/CD
Check method for frame error CRC32
Connector RJ-45 (2-port)
IP Setting S/W Setting
Topology Bus, Star

communication protocol

Modbus/TCP, EtherNet/IP

Max digital in/output score

256 scores

Max number of extension digital modules to

be connected to 8set
Max number of extension analog modules to

8set
be connected to
Occupation Score of extension analog 8byte
modules
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6.3 Module Parameter Setting

6.3.1 BootpServer

Smart I/O Enet module, as a slave module, needs to set up IP Address, Subnet Mask, and
Gateway Address to communication with the master module. .
To set up parameters of Smart /0 Enet module, BootpServer program shall be used.

wnw_lns_an_v_e( =

[macaddres  [Recuestcount [ Request Trne

b s ey 165 . 244 . 149 . 87 Ve Cear |

Target Address

Selected MAC:

C i P Address:

Submat Mask:

Gatwwa Address 165 . 244 . 140

Outpt

e +—

[Description of BootpServer Screen]

a: Bootp Module List Window — A list of Bootp service support devices connected to PC is
displayed.

b: PC IP Address Window - IP Address of the user’s PC is displayed.

c: Parameter Setting Window - Communication parameters of a target device are set up.

d: Write Button — Parameter Writing is executed.

e: Output Window — The results of parameter settings are displayed.

f: Close Button — The program is ended.
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6.3.2 Parameter setting

Confirm the power of Smart I/O Enet module and connect to the user’s PC with Enet cable.

MAC Address | Request Count | Request Time |
00:e0:91:03:0d:62 3 10:44:00

Check and select MAC Address of Smart I/O Enet module to be set up from the Bootp module list

window.
Target Address
Selected MAC: |00:20:91:03:0d:63
IP Address: | 165 . 244 . 149 . 156
Subnet Mask: | 255 . 255 .255 . 0
Gatewa Address: | 165 . 244 . 149 . 1

Enter IP Address, Subnet Mask and Gateway Address setting values on the parameter setting
window.

Press Write button to download parameter to Smart I/O Enet module.

Output

Mew IP Assigned

Check "New IP Assigned” message on the output window.
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6.4 Modbus/TCP communication

6.4.1 1/0 data assignment

(1) Input data and output data are separated.

(2) /0 Addresses are assigned automatically in order of being mounting to the adapter from
Address 0 to 1, 2, 3 and etc.

(3) Example of data assignment

Enet Adapter

Read Data
Slot1 Input data: 2Word

Slot2 Input data : 0 Word
Receiving Data
Slot3 Input data : 4 Word
Read
6 Word

Slotd Input data + 0 Word <«—| Extended | | Extended Extended || Extended Extended

Siots Tnput data - 0 Word Modulle Slot Modu|2e Slot Modulge Slot MOdUAe Slot Moduée Slot
e Data DC Input | [ TR Output D/A
npu utpu AD . Rela
Slot1 Input data: 0 Word 32 Scoﬁes 32Scores | | Conversion | | Conversion oangt

. 4Channels | | 4Channels | | 16Scores
e [ | |4
Siot3 Tnput data: 0 Word 645cores) cores)
7 Word

Slot4 Input data: 4 Word

Slot5 Input data: 1 Word 2 Word 2 Word 4 Word 4 Word 1 Word
Receiving Data (Slave -> Master) Sending Data (Master -> Slave)
Addres Data Size Extension Input | Addres data Size Extension Output
S Module S Module
(1) gWor DC Input 32 scores 2 §Wor TR Output 32 scores
2 6Wor CHO 2 CHO
3 d 4Wor é’;version CH1 3 7Wor | 4Wor gf)Anversion CH1
4 d ACH CH2 4 d d ACH CH2
5 CH3 5 CH3
6 1Wor | Relay Output 16
d scores

(4) How to set up extension module parameter
(a) The extension modules mounted on Smart I/O Enet module are assigned with Word
Address of 2-Word parameter setting area, which starting from 0x100 without
distinguishing input modules from output modules.

(When 8 modules are mounted, 0x100~0x10F is assigned)

(b) Parameter setting is available with Read/Write commands-Modbus Words.
(c) Set up parameter read/writ block on XG-PD

1) Read/Write Block setting is equal to data communication setting.

2) Only words are selectable for data type (Since parameters of a module shall be set up
at the same time, parameter Read/Write consists of multiple numbers of data at least
more than 2 words).

3) It impossible to Read or Write both data and parameter on the same block.

4) For parameter setting values of extension modules, refer to Appendix A.6.1.
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10.4.2 Communication Setting

To communication with Smart /0O Enet module, first, download basic parameter of Smart I/O Enet
module, then set up the Master module’s communication parameter and P2P parameter.

Execute BootpServer

|

1. Set up Smart /0O Enet module parameter
(1) IP Address
(2) Subnet Mask
(3) Gateway Address

~_=

Execute XG-PD

|

1. Read I/O information

(1) Basic set-up
(a) Set up TCP/IP
(b) Set up drivers

|

2. Write basic parameter

|

3. Reset individual module

|

(1) Set up communication module
(2) Set up P2P channel
(3) Set up P2P block

(a) Block to set up parameter

4. Setup P2P

(b) Block for data communication

|

5. Write P2P parameter

|

6. Enable link
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10.4.3 XGB Series communication
EX) It has the following basic configuration and setting values:

Setting Item Description Setting
program
Master setting XGL-EFMT XG-PD
Base Number 0 XG-PD
Slot Number 0 XG-PD
IP
Address 192.168.1.100
TCP/IP setting Subnet | »op 555.255.0 XG-PD
Master Mask
Gateway
Address 192.168.1.1
P2P Channel setting Mode Bus TCP Client XG-PD
P2P Trigger 20ms clock XG-PD
P2P Way Continual XG-PD
Data Type Word XG-PD
IP
Address 192.168.1.111
module parameter | Subnet | ;o0 H5p 555 BootpServer
setting Mask
Gateway
ok 1 Address 192.168.1.1
oc :
. Device D00000
Reading Block Sive 18 XG-PD
Saving Block Device D00100 XG-PD
aving bloc Size 10 ;
Parameter Setting D_eV|ce DO00500 XG-PD
Block Size 16
Slave P
Address 192.168.1.112
Module  Parameter | Subnet
Setting Mask 255.255.255.0 BootpServer
Gateway
ook 2 Address 192.168.1.1
oc :
D D00200
Reading Block .EVICE XG-PD
Size 8
Saving Block D.e vice D00300 XG-PD
Size 8
Parameter  Setting | Device D00600
Block Size 16 XG-PD




Chapter6 Ethernet Communication

[BootpServer — Stepl]

Smart I/O Enet module parameter setting

Step Item Screen Configuration and Setting
Check Bootp module list
MAC Address | Reguest Count | Reguest Time |
100:e0:91:03:0d:60 3 19:28:33
1-1 Run BootpServer 00:e0:91:03:0d:68 3 19:30:29 \
Select module to be set up
Target Address
Salacted MAC: |00:20:91:03:0d:6b
12 Input parameter setting IP Address: | 192 . 168 . 1 . 112
value Subnet Mask: [ 255 . 255 . 255 . 0O
Gatewa Address: | 192 . 168 . 1 . 1
: .
1-3 Download parameter — Select Write button
) . Output
1-4 Confirm  completion  of s
- i MNew IP Assigned .
parameter setting Check output window
1-5 Set up extension block 2 | Repeat 1-1 ~ 1-4

module
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[XG-PD - Stepl] Program Creation

Menu Selection: File — New File

Step Item Screen Configuration and Setting
11 Set up program name Froject name: adapter
1-2 Specify file location File directory: | C:<G5000%sourcetadapter
PLC Series
1-3 Select PLC Series © %Gk O a8 Oxal O *GR
Select XGK
14 | Select CPU Kind CFlbpe:  [NGRTPUH o
Select XGK-CPUH
1-5 Srg:t?cl)ite program Select OK button
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[XG-PD - Step2] Communication Method Setting

Menu Selection: Online — Connection Setting

Step Item Screen Configuration and Setting
Online Settings - NewPLC
Connection gettings
Type v
General
Timeout interval: 5 3 sec
Set up communication Retial times: 1 B
2-1
method

Read / wiite data size in PLC run mode
O Nomal (&) Maimum

* Send mavimurn data size in stop mode

[ Connect ] [ ok ] [ Cancel ]

Connection Method: USB

Connection Step: Local

[XG-PD - Step 3] Connection

Menu Selection: Online — Connection

[XG-PD - Step 4] I/0 Information Reading

Menu Selection: Online — I/O Information Reading
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[XG-PD - Step 5] Master module TCP/IP setting

Step Item Screen Configuration and Setting
Project window x
= ¥ adapter
=) NewPLC(NGK-CPUH)
=l Bas=00
&
i Base01
5-1 Set up Master module g Bas=02
Basel3
ﬁ Base04
D Base0s
ﬁ Baseld
D Base0?
Select Master module from basic setting tap and double click.
TCF/IF zettings
H5 link Station Mao.: 0
tedia: AUTO[electic) w
IP addrezz: 192 168 . 1 . 100
Subnet mazk: 285 285 025500
Gateway: 192 0188 . 1 . 1
DMNS server 192 168 . @ 1
DHCP
5-2 Set up TCP/IP U
Reception waiting tirmne:
15 zecls - 205)
Mo, of Dedicated Connections:
3 [1-16]
IP Address: 192.168.1.100
Subnet Mask: 255.255.255.0
Gateway: 192.168.1.1
DNS Server, Waiting Time, Exclusive Connection Count:
Setting suitable for user’s environment
-
53 Setup Select OK button
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[XG-PD - Step 6] Basic setting parameter writing

Menu Selection: Online — Parameter Writing

Step Item Screen Configuration and Setting

Write parameter(standard settings,HS link,P2P) fg|

= [J&EF adapter
=[] MewPLC

6-1 Select parameter writing = Standard setings

1T High-speed Link,
& P2PEIF)

Select Master module

- 1].4
6-2 Download parameter _ Select OK button

[XG-PD - 7] Individual module reset

Menu Selection: Online — Reset —Individual Module Reset

Step Item Screen Configuration and Setting

Individual module reset

= [V]EE adapter

7-1 Select module = [Z]E NewPLC _

= Standard zettings
PP FEnet [hasel, s

Select Master module

-2 Reset module Select OK button
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[XG-PD - Step 8] P2P communication setting

Step

ltem

Screen Configuration and Setting

8-1

Register P2P

Project window x
= ¥ adapter
= MewPLC(XGK-CPUH)
=g pop 0]
&= PP 02
&= P2P 03
£ PP 04
&= P2P 05
&= PP 06
&= P2P 07
&= PP 03

After selecting P2P NO.1 on P2P tap, double click it

Set up
communication
module

P2pP

Communication Module Settings @

Tee | R |
Base: |UD )

Slat; | o v

Cancel ]

Lo |

Kind: FEnet
Base: 0
Slot: 0

Register
Channel

P2P

Project window x
= @ adapter
= MewPLC{XGK-CPUH)
=gty P2P 01 [BOS0 FEnet]
P2P Channel

P2P Block
@ User frame definition

== E-mail
Address

Ef? Message

= P2P 02

After selecting P2P Channel, double click it

Register P2P Channel

Channel0: Mode Bus TCP Client, Partner’s National IP (Extension stagel)
Channel0: Mode Bus TCP Client, Partner’s National IP (Extension stage2)

aF.
_ Select OK button

Channg Operating Mode | P2P Dirver | TCRAIDP | Client/Serer | Partner Port | Partner IP address
1] HET server Modbus TCP client TCP Clignt 502
1 KET server Modbus TCP client TCP Client 502
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Step Item Screen Configuration and Setting
Parameter Setting Block
Index E-mail ‘ Ch. | Driver Setting |P2Pfuncl\un EUﬂdIIIDHa‘ﬂ64 Command type]  Data type vr:r?;alﬁfes Data size
0 r 1} todbus TCP client WRITE Maooan Continuous WORD 1 16
1 r 1 todbus TCP client WRITE r000a1 Continuous WORD 1 16
Extension stage 1 parameter
- Writing Trigger: MO0000
Set up P2P Block - data Size: 16Word
8-4 (Extension Module | - Set up Writing Block
Eialra'?weter Setting Fead area Save area | Address |
ock) [ oooso +40000 NOODDT
Extension stage 2 parameter writing trigger MO0001
- Writing Trigger : MO0001
- Data Size: 16Word
- Set up Writing Block
Fead area Savearea | Address |
| Do0s00 40000 MO0o042
Extension stage 1 communication setting
1) Modbus TCP client WRITE FOO030 Continuous WORD 1 10
1] Modbus TCP clhent READ FOO030 Cartinuous WORD 1 18
Set up Writing Block
Read area Save area | Address
| Doooo 040000 MOO0E3
Set up Reading Block
Fead area Save area | Address |
Set up P2P Block | 0x30000 Dooioo WO 44
(Data
8-5 C - — -
Communication Extension stage 1 communication setting
Block)
1] Modbus TCP client WRITE Fooos0 Continuous WORD 1 g
0 Modbus TCP client READ Fooos0 Continuous WORD 1 g
Set up Writing Block
Fead area | Save area Address |
1 Do0zo0 0=40000 Moooa3
Set up Reading Block
Fead area | Save area | Address |
1 Ox30000 Do0z00 Moo7144
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[XG-PD - 9Step] P2P setting writing

Menu Selection: Online — Parameter Writing

Step Item Screen Configuration and Setting

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

= []E adapter
=[] NewPLC
=[] Standard settings
_ it g% FEnet [bazeD, slot0]
9-1 Select parameter writing 1Bt spesd Lnk
= P2PEIP]
B == P2FEIP) 01

SELECT P2P NO.1

9-2 Download P2P setting Select OK button

[XG-PD - Step 10] Link Enable

Menu Selection: Online — Link Enable

Step Item Screen Configuration and Setting

Enable Link(HS Link,P2P)

2 ] adapter
=[] MewPLC

=-[JEL High-speed Link

[e== High-speed Link 01

== High-speed Link 02

[[e== High-speed Link 03

(== High-speed Link 04

== High-speed Lirk 0%

== High-speed Lirk 06

== High-speed Lirk 07

== High-speed Lirk 03

_ H == High-speed Lirk 03

10-1 Set up Link Enable e High spesd Link 10

= High-speed Lirk 11

== High-speed Link 12
=-[JE P2FEIF)

V= EEEEE

[J== P2FEIP 02

[J== P2FEIPI 0

[(e== P2REIF 04

[J== P2FEIPI 06

[J== P2FEIPI 06

[J== P2PEIPI 07

[J== PePEIPI 08

SELECT P2P NO.1

10-2 Set up Link Enable Select Write button
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6.5 EtherNet/IP communication

6.5.1 1/0 data assignment

(1) Input data and output data are separated.
(2) 1/0 Addresses are assigned automatically in order of being mounting to the adapter.
(3) Example of data assignment

Enet Adapter
Read Data

Slotl Input data: 4 Byte

Siot2 input data: 0 Byte

woe | Saweee | |\ BOd ||\ PO || Bricnded || BOe | Suened,
Siots Input data: 0 Byte 1 2 3 4 5
Write Data S%CSL%egtS EZR SoCuOtIPeuSt Cone/el?sion Con%é/?sion glftlggt
4Channels | | 4Channels | | 16Scores
Wil Input Output
64Scores) | | 64Scores)
Slot3 Input data: 0 Byte
14 Byte Siotd Input datag Byte
Slot5 Input data: 2 Byte 4Byte 4Byte 8 Byte 8Byte 2Byt
(4) How to set up 1/0 module
(a) In case there are Input and Output module,
Item Description Vale
Transport Originator - Target Point To Point
Type Target - Originator Multicast
Connection Originator - Target 170(Decimal)
Point
(Assembly Target = Originator 160(Decimal)
Instance)
data Originator > Target Adapter Output Size(Byte)
Size(Byte) Target - Originator Adapter Input Size(Byte)
(b) In case there is input module only,
Item Description Vale
Transport Originator - Target Point To Point
Type Target - Originator Multicast
Connection Originator > Target 128(Decimal)
Point
(Assembly Target - Originator 160(Decimal)
Instance)
data Originator - Target -
Size(Byte) Target - Originator Adapter Input Size(Byte)
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(c) In case there is output module only,

Item Description Vale
Transport Originator > Target Point To Point
Type Target - Originator Multicast
Connection Originator - Target 170(Decimal)
Point
(Assembly Target - Originator 160(Decimal)
Instance)
data Originator > Target Adapter Output Size(Byte)
Size(Byte) Target - Originator 1Byte

(5) How to set up extension module parameter

(a) Extension module parameters of XEL-BSSB module are set up with Assembly Object through
UCMM Message.

(b) Parameter setting Assembly Object of XEL-BSSB module has Instance ID 180 (0xB4).

(c) Parameter size of extension modules is 4 bytes per module.

(d) Data size of parameter setting Assembly Object Instance is equal to the sum of parameter
setting blocks of the extension module mounted on XEL-BSSB module.

(e) New parameter can be applied only to XEL-BSSB module whose parameter values are
changed when setting up parameter writing with UCMM Message.

(f) For parameter setting values of extension modules, refer to Appendix A.7.1.

% Example of UCMM Message
Service Code :16 (0x10: Set)

Class :04  (0x04 : Assembly Class)

Instance 1180 (0OxB4 : parameter setting Assembly Object )

Attribute 103 (0x03: Data)

Data 7 XX XX XX XX XX XX XX XX XX XX XX XX (parameter setting value)
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6.5.2 Communication Setting

To communication with Smart /0 Enet module, first, download basic parameter of Smart I/O Enet
module, then set up Master module2| communication parameter and P2P parameter of the master
module.

Execute BootpServer
v
1. Set up Smart /0O Enet module parameter
(1) IP Address
(2) Subnet Mask
(3) Gateway Address

Execute XG-PD
v

1. Read I/O information

(1) Basic set-up
(a) Set up TCP/IP

v

2. Write basic parameter
v

3. Reset individual module
v

4. Set up P2P
(1) Set up communication module
(2) Set up P2P channel
(3) Set up P2P block
v
5. Set up P2P (Data communication)

(1) Set up communication module
(2) Compose and register EIP
(3) Set up P2P channel
(4) Set up P2P block
v

6. Write parameter

7. Enable link
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6.5.3 XGB Series Communication

EX) It has the following basic configuration and setting values:

Setting Item Description setting program
Master setting XGL-EIMT XG-PD
Base Number 0 XG-PD
Slot Number 0 XG-PD
IP
Address 192.168.1.100
Set up TCP/IP Subnet | H55 255.255.0 XG-PD
Mask
Gateway
Address 192.168.1.1
Non-periodic communication Device D00200 XG-PD
(Extension module parameter setting) Size 32
EDS Channel setting Generic EtherNet/IP Module XG-PD
Exclusive Owner
Master VO Type (8bit instance) XG-PD
Connection Type Multicast XG-PD
T20 Data Size 36
O2T Data Size 20
Periodic .
communication Config Instance 2
Parameter Output XG-PD
Connection 170
Point(8bit)
Input Connection
Point(8bit) 160
Transmission Cycle 20ms
Time Out RPI X 16
IP
Address 192.168.1.101
Set up module parameter l\SAl;ZEEt 255.255.255.0 BootpServer
Gateway
Slave Address 192.168.1.1
Receiving data Dgwce D00100 XG-PD
(Slave -> Master) Size 36
Sending data Device D00000
(Master -> Slave) Size 20 XG-PD
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[BootpServer — Stepl] Smart I/O Enet module parameter setting

Step Item Screen Configuration and Setting
Check Bootp module list
MAC Address | Request Count | Request Time
i00:e0:91:03:4c:02 5 10:28:29
11 Execute BootpServer
Select module to be set up
Target Address
colacted MAC: | 00:20:91:03:4c:02
12 Input parameter setting | P Address: | 192 .168 . 1 . 101
value. Subnet Mask: | 255 . 255 . 255 . O
Gatews Address: | 192 . 168 . 1 . 1
: .
1-3 Down load parameter — Select Write button
. . Output
1-4 Confirm  completion  of 7

parameter setting

MNew IP Assigned .
Check output window
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[XG-PD - Step1]

Menu Selection: File — New File

Program Creation

Step Item Screen Configuration and Setting
1-1 Set up program name Project name: Enet Adapter
1-2 Specify file location File location: C:\=GHR000ME net Adapter
PLC Series

1-3 Select PLC Series @Kk OxEE OxX6l OXGR

Select XGK

. CPU kind: =GEK-CPUH “

1-4 Select CPU Kind

Select XGK-CPUH
1-5 Complete program creation QK. Select OK button
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[XG-PD - Step2] ] Communication Method Setting

Menu Selection: Online — Connection Setting

Step Item Screen Configuration and Setting
Online Settings
Connection settings
Type: |[H3 v
General
Timeout interval: 503 sec
Set up communication Bl fiess 1 =
2-1 x
method

Read /Wwhite data size it PLC run mode
O Marmal @) Marimum

= Send maximum data gize in stop mode

’ Connect ] I OF. l [ Cancel

Connection Method: USB

Connection Step: Local

[XG-PD - Step 3] Connection

Menu Selection: Online — Connection

[XG-PD - Step 4] I/O Information Reading

Menu Selection: Online — I/O Information Reading
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[XG-PD - Step 5] Master module TCP/IP setting

Step

Item

Screen Configuration and Setting

Set up Master module

Project window x
-] €% Enet Adapter
=) MewPLC(XGK-CPUH)
=@ Bas=00
P00 Etmertiet/TP)
) Base01
{0 Base02
{f) Bas=03
7 Bas=04
) Base0s
T Basels
{f) Base07

Select Master module from basic setting tap and double click.

5-2

Set up TCP/IP

IP address: 192 168 . 1 . 100
Subnet mask: 255 0 28 . 2B . O
[ ateway: 192 0168 0 1 .1

IP Address: 192.168.1.100

Subnet Mask: 255.255.255.0

Gateway: 192.168.1.1

DNS Server: Setting suitable for user’s environment

5-3

Set up

Select OK button
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[XG-PD - Step 6] Basic setting parameter writing

Menu Selection: Online — Parameter Writing

Step

Item

Screen Configuration and Setting

6-1

Select parameter writing

Write parameter(standard settings,HS link,P2P) rg|

= [JEE Enet Adapter
=[] MewPLC
= Standard settings

[JE High-speed Link
C&E PFEF)

Select Master module

6-2

Download parameter

ar.
_ Select OK button

[XG-PD - Step 7] Individual module reset

Menu Selection: Online — Reset —Individual Module Reset

Step

Item

Screen Configuration and Setting

7-1

Select module

Individual module reset

= []EE Eret Adapter
= [#]f NewPLC
= Standard settings
BA==RC theet/IP [ba

Select Master module

7-2

Reset module

Select OK button
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[XG-PD - Step 8] P2P communication setting (Explicit communication)

Step

Item

Screen Configuration and Setting

8-1

Register P2P

Project window x
= HF Enet Adapter
= MewPLC{XGK-CPUH)
==3FF 01
PP 02
= P2P 03
= P2P 04
= P2P 05
= P2P 06
= P2P 07
& P2P 08

After selecting P2P NO.1 on P2P tap, double click it

Set up
communication
module

P2P

Communication Module Settings.

Type: | EENENE

Base: | DU =]

Slat o v

Cancel

Kind: EtherNet/IP
Base: 0
Slot: 0

8-3

Set
Channel

up

EIP

Channel Operating Mode | Partner Part | Fartner IF addiess

1321681101

0 Explicit Cliert 44518 |

Register Explicit communication channel

Partner’s National IP: Register adapter module’s IP address

Ch. O perating Mode 10 type Connection type Function

Generc WHRITE

I} Explicit Client

Function: Generic WRITE

Parameter itermsz Contents
Service Code[Hex) 10
Clazz[Hex) 4
Imstance 180

Abtribute(Hex) | 3

Parameter setting (UCMM setting)
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Step Item Screen Configuration and Setting
Conditional flag
b00000
Trigger for writing parameter: MOO0O00
8-3 Set up EIP Channel Bt = tag settings :
Localtag |  Femaotetag | Size
1B¥TE 000200 32

Data Type: 1BYTE
Local Tag: D00200
Size: 32 (byte)
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[XG-PD - Step 9] P2P communication setting (Implicit communication)

Step Item Screen Configuration and Setting
9-1 Register P2P Refer to 8-1
Set up P2P
9-2 communication Refer to 8-2
module
EDS information window x
EDS 2| ~E
= EtherMet/IP Hardware
= Vendor
- Generic
(=) Generic Device
Generic EtherNet/IP Module
= LS Industrial Systems Co., Lid.
(=) Communications Adapter
HEL-EIPT
= Device
= Generic Device
< Generc BtherMet/IP Module
(=) Communications Adapter
HGL-EIPT
Drag Generic EtherNet/IP Module EDS to EIP configuration window
Set up EIP
9-3 ) ! y
configuration ELD szl X
Product name: Generic EtherNetf/IP Module
Channel #: 1
IP address: 192 . 168 . 1 . 101
| 0K | I Cancel ]
Register channel number and adapter module’s IP address
| Select OK button
Channel Operating Mode | Partrier Paort | Partrier IP address
1 Imnplicit Clignt 2222 192168.1.101
9-4 Set up P2P
Channel Ensure that the channel number and partner nation’s IP address are
properly registered on EIP configuration window.
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Item

Screen Configuration and Setting

Step

9-5

Set up P2P
Block

Ch. Operating Mode 140 tppe Connection type

2 Excluzive
1 Irplicit Client CDwrer[Shit Multicast
inztance)

Irnplicit Clignt

After selecting communication channel, set up 1/0O type and connection type.

Contents
| 36
20

1]
170
160

Parameter iterns
T20 Data Size
02T Data Size
Config Instance
Output Azzembly Instance(Shit]

Input Azzembly Instance(3hit)

Set up I/O data size and connection points on the parameter setting window.

Tranzmiszion Ti ‘
period[mz] Mot e

20 2 RFI =16

20

Set up data transmission cycle and time out.

tag zettings
Localtag |  Rematetag | Size

DLao1a0 36

Dagaaa 20

Set up In/Output data local tag.
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[XG-PD - Step 10]P2P setting writing

Menu Selection: Online — Parameter Writing

Step Item Screen Configuration and Setting

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

= [JEE EretAdapter
= [ ]§P MewPLC
=B Standard settings
10-1 Select parameter writing (1= EtheNet/IP [basel, shotl]
1M High-speed Link
=| FZFEIF)
Fl= [FEE

SELECT P2P NO.1

10-2 Download P2P setting QK. Select OK button

[XG-PD - 1Stepl] Link Enable

Menu Selection: Online — Link Enable

Step Item Screen Configuration and Setting

Enable Link(HS Link,P2P)

= [JEE Enet Adapter
=[] MewPLC
=[] Highrspeed Link
== High-speed Link 01
[Je= High-zpeed Link 02
== High-speed Link 03
[Je== High-speed Link 04
[J== High-speed Link 05
[]== High-speed Link 08
[J== High-speed Link 07
[J== High-speed Link 08
_ . [J== High-speed Link 09
11-1 Set up Link Enable []== Highrspeed Link 10
== High-speed Link 11
[Je== High-speed Link 12
=[] P2PEIF)
[“l= FOFEIF] 01
(== F2PEIP) 02
[Je= P2PEIF) O3
[]== P2PEIF) 14
[Je= P2PEIP) 05
== P2PIEIF] OB
[J== PzFEIF) 07
[J== PzPEIP) 08

Select P2P No.1

11-2 | Setup Link Enable Select Write button
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Installation and Wiring

7.1 Installation ‘

7.1.1 Installation Environment

This machine has a high reliability regardless of the environment to install. But cares should
be taken to secure the reliability and the safety as follows.

1) Environment Condition

(2) Install it to a water-proof and dust-proof control panel.
(2) Do not apply continuous impact or vibration.

(3) Do not expose it directly to direct rays.

(4) No dew by sudden change of temperature.

(5) Do not exceed surrounding temperature 0~55°C.

(6) Do not exceed relative humidity 5 ~ 95% .

(7) No corrosive gas or combustible gas.

2) Installation Construction

(1) When working the screw hole and the wiring, it is not allowed to put the wire remnants into
the PLC.

(2) The installation location should be the place to operate.

(3) Do not install it on the same panel as the high voltage machine.

(4) The distance between wiring duct and the surrounding module should be at least 50mm
apart.

(5) The grounding should be done on a good place free from noise.

3) Radiation Design of Control Panel

(1) When installing the PLC in the sealed control panel, the radiation design should be done
considering the radiation of other machine as well as the radiation of PLC itself. When
circulating the air using the vent or the general fan, it may effect the PLC system due to the
inflow of gas or dust.

(2) It is recommended to install the filter or use the sealed type thermal exchanger.
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11.1.2 Notices in installing Modbus module

Modbus Smart I/O can set max. 32 stations.

(1) The user must select the action mode for Cnet I/F module correctly and set the action mode
accordingly. If setting the action mode wrong, it may cause communication error.

(2) For the channel using the exclusive communication mode, it is required to set the station no. In
case of the system using the exclusive communication mode and communicating by RS-422/485,
it is not allowed to have Modbus module of the same station no. in the same network. In case of
RS-422 communication, if there is double station no., it may cause communication error.

(3) For communication cable, the designated standard cable should be used. If not, it may cause
significant communication obstacle.

(4) Check if the communication cable is cut off or short-circuited before

installation.

(5) Tighten the communication cable connector completely and fix the cable connection
tightly. If cable connection is not complete, it may cause significant communication obstacle.

(6) RS-422/485 cable should connect the TX/RX correctly. When several stations are

connected, the first 2 stations should be connected by TX and RX and other stations should be
connected by TX to TX and RX to RX themselves. (RS-422 communication)

(7) In case of RS-485 communication, TX and RX of Cnet I/F module should be connected to

each other.
(8) If the communication cable is twisted or the cable is not connected properly, it
may cause communication error.
(9) In case of connecting the long distance communication cable, the wiring should be
separated far from the power line or inductive noise and if necessary, it should be covered.
(10) If LED action is abnormal, check the trouble causes referring to this manual “Chapter 11.
Trouble Shooting”. If the problem repeats after taking the action, contact Customer service

center.

7.1.3 Notices in Handling
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Here it describes notices in handling from the opening of each unit and module to the
installation.

* Do not drop or apply the strong impact.

* Do not remove the PCB from the case. It may cause failure.

« Cares should be taken not to make foreign materials such as the wire remnants etc. enter
the unit when wiring. If entered, remove them before applying power.

1) Notices in handling the product
Here it describes the notices in handling and installing the basic unit and the extended module.

(1) Recheck the I/0O standard specification
Input part should pay attention to the input voltage and in case of output part, if applying the
voltage exceeding max. capacity to Open/Close, it may cause failure, breakage and fire.

(2) Use Wire
The wire should be selected considering the ambient temperature, allowable current and the
min. spec. of the wire should be more than AWG24(O.18mm2).

(3) Environment
When 1/0O wiring, if it is close to heat generating machine or material or if the wiring is
contacted directly to oil for long time, it may cause short-circuit, breakage and failure.

(4) Polarity

Check the polarity before applying power to the terminal block that has the polarity. Special
cares should be taken not to wire AC input power to DC24V external power supply terminal
on the edge of basic unit input part. In case of DeviceNet, 24V power enters into the
communication cable together and it is not necessary to wire separately.

(5) Wiring

» When wiring the I/O line with high voltage cable and the power cable together, induction
obstacle occurs which may cause the failure and malfunction.

* It is not allowed to pass the cable in front of 1/O action indication part (LED). (because it
prevents from distinguishing the I/O indication.)

* In case the inductive load is connected to the output part, please connect the surge killer or
diode to the load in parallel. Connect the cathode of diode to the ‘+’ side of the power.

- ]
ouT | Induction load |
Output | Nl A4 |
Surge killer
COM
7-3
| ]

] —
ouT

I+
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Induction load

(6) Terminal block
When wiring terminal block or making screw hole, cares should be taken not to make the wire
remnants enter the PLC. It may cause malfunction and failure.

(7) Except for the mentioned above, do not apply strong impact to the basic or extended unit
or remove the PCB from the case.
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2) Notices in installation
Here it describes the notices in attaching the PLC to the control panel.
(1) Sufficient distance is required to have well-ventilated room and facilitate the exchange of
the basic unit and the extended module. Especially, for the periodical exchange of battery (3

years), please separate the left side of the basic unit and the control panel for at least 2100mm.

(2) For the max. radiation effect, it is required to install it as shown on the figure below.

100mm

0000000 0000000 00000000000000

[— S l:ll

®
—l 0000
00000

(3) Use different panel for large sized electronic contactor or vibration source such as no-fuse
breaker etc. and install separately.

(4) Install the duct for wiring if necessary.
But, if the dimension of upper part or lower part of PLC is smaller than the figure below,
please pay attention to the following.

« In case of installing on the upper PLC, the height of wiring duct should be less than 50mm

for good ventilation.
¢ In case of installing on the lower PLC, please consider minimum radius of the cable.
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(5) In case the equipment is installed in front of the PLC (inside the door) to avoid the effect of
radiant noise or the heat, it is required to separate it more than 100mm and be install.

And the left/right direction of the unit and the equipment should be separated more than
100mm and installed.

I Above 80mm

e I
I Above 80mm
Other

machine 58

= e i i e i e e
Radiator

device

Above 100mm

PLC Attaching

(6) As Smart I/O is installed with Hook for DIN rail (rail width 35mm), it is available to attach
the DIN rail.

00000000000000 0000000 0000000  — R w—

o | S

DIN rail

7.2 Wiring ‘
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Here it describes the notices related to the wiring in case of using the system..

11.2.1 Power Wiring

1) For power, please use DC 24V power supply.

2) If the power variation is larger than the regular range, please connect a constant voltage
transformer.

3) In order to prevent the noise from the power cable, it is required to twist the power cable
densely if possible, and connect within the shortest distance.

poonfocass] )
FG| /

eI
[l RN

Remote module

0000
00000

Constant voltage transformer

/

M., N e
DC i \

power | o~ | /

4) Connect power of which the noise between lines or between grounds is small.
(if there is much noise, please connect the insulation transformer.)

5) For PLC power, I1/0 machine and power machine, it is required to divide the system as

follows.
Main power F;Q\power
Power—© © © o T1 ¢ PLC
I/O power
N
o © >

T2

\/

I/O machine

Main ciyujlmachlne

o O Main circuit machine

Y

¥ T1,T2: Constant voltage transformer
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6) For the power cable, it is required to use a thick one (2mm2) to make the small falling down
of the voltage.

7) The power DC24V cable is not allowed to approach closely to the main circuit (high voltage,
convection current) cable, I/O signal cable and needs to separate more than 80mm apart.

8) Please use the surge absorber to prevent the lightning as shown on the below.

O % PLC
o

El — E2

Surge absorber for lightning

1) Separate the earth (E1) of the surge absorber for lightning and the earth (E2) of PLC.
2) Select the surge absorber for lightning so that it does not exceed max. allowable voltage
of the absorber even when the power voltage is rising maximum.

9) When you are afraid of the invasion of the noise, please use the insulation sealed
transformer or the noise filter.

10) In case of the wiring of each input resource, the wiring of the sealed transformer or the
wiring of the noise filter is not allowed to pass the duct.
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7.2.2 1/0 Device Wiring
1) The spec. of /O wiring cable is 0.18~2 mm?’and it is recommended to use the cable
spec. (0.5mm?) conveniently.
2) Input cable and output cable should be separated for wiring.
3) 1/O signal cable should be separated at least 80mm from main circuit cable of high
voltage, high current when wiring.
4) In case it is not available to separate the main circuit cable and the power cable,
please use the shielded cable and earth the PLC.

PLC Shielded cable

) O O

Input ':
Output

5) In case of pipe wiring, make sure of the pipe and then ground it.

6) DC24V output cable should be separated from AC110V cable and AC220V cable.

7) In case of wiring the long distance more than 200m, the error occurs according to the
leakage current caused by the interline capacity.

7.2.3 Grounding Wiring

1) As this PLC carries out sufficient noise policy, it is available to use without grounding
except the case where there is much noise. But, when grounding, please refer to the
following notices.

2) When grounding, please use the exclusive grounding if possible.

For he grounding construction, please use the 3" class grounding (grounding resistance
less than 80 Q).

3) If not available to use the exclusive grounding, please use the common grounding as
shown on the figure (B).

Other machine PLC Other machine PLC Other machine

I ]

(A) (B) (C)

(A) exclusive grounding: Excellent  (B) common grounding: Good
(C) common grounding : Bad
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4) Please use the electric wire for grounding more than 2 mm?. Place the grounding
point near this PLC if possible and shorten the length of the grounding cable.

» When connecting the extended base, please connect the extended connector
accurately.

» Do not remove the PCB from the module case and modify the module.

» When attaching/removing the module, the power should be OFF.

» Use the cellular phone or radio phone apart more than 30mm from the product.

» 1/O signal cable and communication cable should be at least 10cm apart from the high

voltage cable or the power cable to avoid the effect caused by the noise or the change of

magnetic filed.

11.2.4 Cable Specification for Wiring

The Cable specification to be used for the wiring is as follows.

_ Cable spec.(mm?)

External connection type . L

Low limit High limit
Digital input 0.18 (AWG24) 1.5 (AWG16)
Digital output 0.18 (AWG24) 2.0 (AWG14)
Analog I/O 0.18 (AWG24) 1.5 (AWG16)
Communication 0.18 (AWG24) 1.5 (AWG16)
Main power resource 1.5 (AWG16) 2.5 (AWG12)
Protection grounding 1.5 (AWG16) 2.5 (AWG12)

For the power and I/0 wiring for Smart 1/O, it is required to use the compressed terminal.

» Use ‘M3’ type screw for the terminal.
¢ Tighten the terminal screw with 6 ~ 9 kg - cm torque.

¢ Use the fork type screw for the compressed terminal.

Example of the proper compressed terminal
(fork type)

4

Less than 6.2mm

A
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Chapter 8 Maintenance and Repair

To maintain the PLC in optimal status, please carry out daily check and regular check.

8.1 Repair and Check

I/O module is usually composed of semiconductor microelectronic device and the life is semi-
permanent. As the microelectronic device may occur the error caused by the ambient environment, it is
required to check it periodically. The following are items to be checked 1~2 times every 6 months.

Check items Judgment basis Action
Temperature 0~+55°C Control the use temperature and the use
Ambient . -
, Humidity 5 ~ 95%RH humidity.
environ-
ment L L Use the dust-proof rubber or take the vibration
Vibration No vibration ) )
protection policy.

Shaking of each unit and
module

No shake Make all unit and module not to be shaker

Terminal screw

No loosening Tighten the loosened screw.
loosened.

Input voltage change Maintain the change rate within the allowable

Within —15%/+10%

rate range.
Check if the quantity
of spare part and the Make up insufficient and improve the
Spare parts . )
preservation status preservation status.
is good.
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8.2 Daily Check

Daily checking point for Smart I/O module is as follows.

1) Daily check for Modbus module

Checking items Description Judgment basis Action
Cable connection . . .
Cable loosening |No loosening Tighten the cable
status
Module connection . . Tighten the module
Screw loosening |No loosening
status screw.
PWR LED |Light ‘ON’ check |Steady-state of power Refer to Chapter 3.

Steady-state of communication
TX LED |Light ‘ON’ check |module interface (if error occurs,| Refer to Chapter 3.
check the H/W or the cable)

Indication
LED

Steady-state of communication
RX LED [Light ‘ON’ check |network (if error occurs, check| Referto Chapter 3.
Smart I/O hardware.)
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8.3 Regular Check

Check the following items 1~2 times every 6 months and take the necessary actions.

Checking items

Checking method

Judgment basis

Action

Ambient
environment

Temperature

Humidity

Measure by
thermometer/hygrometer.

0~55C

5 ~ 95%RH

Measure the corrosive

Adjust suitable for general
standard (in case of using
in the area, apply the
environment basis in the

between terminals

Pollution No corrosive gas
gas. area)
Loosening, Shake the . . .
) . Tightening status |Tighten the screw.
Module [shaking communication module.
status Dust, foreign )
material adding Macrography No adding
Terminal screw | ) ) _ ) )
loosened Tightening by the driver |[No loosening Tightening
Connection |Pressed terminal
Macrograph Proper interval Correction
status  |[approach graphy P
Connector . Connector correction
Macrography No loosening . )
loosened. Screw tightening
Voltage measure
Power voltage check g 0C 20.4 ~ 28.8V |Power supply change
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Chapter 9 Trouble Shooting

Here it describes the contents of each error to be occurred while operating the system, the method
to find the cause and the action.

9.1 Basic Procedure of Trouble Shooting

It is important to use high reliable machine to increase the system reliability but it is important to
take prompt action when trouble occurs as well.

To start the system promptly, it is more important to find the trouble occurring cause promptly and
take the necessary action. The basic items to comply when taking this trouble shooting are as
follows.

1) Check with the naked eye
Check the following items with the naked eye.
» Machine action status (stop, action)
» Power appliance status
* /O machine status
« Wiring status (I/O cable, extended or communication cable)
» Check the indication status of each indicator (POWER LED, RUN LED, ERR LED, TX LED,RX
LED, MS LED,NS LED, I/0O LED etc.) and connect the peripheral device and then check the PLC
action status or the program contents.
2) Check the trouble
Examine how the trouble is changed by the following action.
* Place the key switch on STOP position and apply power ON/OFF.
3) Limit range
Estimate the cause of trouble using the above method.
* Isitthe cause from PLC itself? Or external cause?

e Isitthe cause from I/O part? Or other cause?
e Isit the cause from PLC program?
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13.2 Trouble Shooting

Here it describes the trouble finding method, the error code and the actions on the above by
dividing them per phenomenon.

Description of Trouble ]

When POWER LED is |::> Action method when POWER LED is OFF. I
OFF

Action method when ERR LED is blinking. I
When ERR LED is blinking

Action method when RUN LED is OFF. I
When RUN LED is OFF.
In case of abnormal I::> Action method in case of abnormal operation of I/O
operation 1/O part part

not work

When program write does | |::> Action method when program write does not work. I
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9.2.1 Action method when POWER LED is OFF.

Here it describes the action order when POWER LED is OFF while applying the power or during
the operation.

[ POWER LED is OFF ]

v

Supply the power.

Yes
Is POWER LED ‘ON’?

Meet the supply power within | Yes
the regular range.

Is the power voltage within
the allowable range?

\4

Is POWER LED ‘ON’?

Is the power cable

4 well? Connect power cable completely.
connected well?

1) Check the current capacity and
reduce the over current..

2) After input power OFF, then
power ON.

Is the over current
protection acting?

v

Yes
Is POWER LED

‘ON™?

After writing the trouble
shooting questionnaire, contact End
the customer center
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9.2.2 Action method when ERR LED is blinking.

Here it describes the action order when ERR LED is blinking in case of power input, or when
operation start, or during operation.

[ ERR LED is blinking. ]

l

Connect GMWIN and check the
error code contents.

Refer to typical system
warning flag and remove the
trouble cause.

Is it warning error
(_CNF_WAR) ?

No

IsERR LED keeping ves

on blinking ?

No

A4

After writing the trouble shooting
guestionnaire and contact the

End
customer center.
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9.2.3 Action method when RUN LED is OFF

Here it describes the action order when RUN LED is blinking in case of the power input, or when
operation start, or during operation.

[ RUN LED is OFF ]

l

After the power unit OFF, apply it
ON.

No
Is RUN LED ‘OFF'?

Contact to the customer End
center.
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9.2.4 Action method when I/O part does not work

normally.

Here it describes the action order when 1/O part does not work normally during operation, as
shown on the program example below.

| SU.'ITEIH1

S'.UII TEIHE

i

When /O part does not work normally, ]

l

‘ON'?

Is output LED of SOL1

No

f

Measure SOL1 terminal
voltage by the tester.

\4

Make the correct wiring.

Change the connector of
terminal stand.

Monitor SOL1 status
by GMWIN.

I~

Is the measured value
normal?

i

Is the output wiring
correct?

After
external
the monitoring status of
output part.

the
check

removing
wiring,

y

Yes

i

Is the contact status O
terminal stand connec

No

A

A 4

Check the output
machine(SOL1) status.
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Is SWITCHL, 2 LED No
‘ON'?
Yes
Measure the terminal Measure the terminal
voltage of SWITCH1, 2 voltage of SWITCH1, 2
by the tester. by the tester.

l

Is the measured value Is the measured value

normal? normal?
No No
Yes
Is input wiring correct?
After removing the external No

wiring, check the input
status by the forced input.

A 4 A 4

status of terminal
good?

Is the contact
status of terminal stand
connector good?2

v

Make the correct Tighten the terminal

Is the measured value wiring. screw completely.

normal?

Change the terminal
stand connector.

No

A

l

A 4

Change the unit. Check the input machine [ At ;
beginning again.

Check all from the
(SWITCHL, 2).
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Chapter 9 Trouble Shooting

9.2.5 Action method when Program Write does not work

Here it describes the action order when Program write does not work in the Master CPU.

[ Program write does not work ]

Put the key switch to remote
STOP mode and run Program
write.

Is the key switch set as remote
STOP mode?

Yes

Yes After reading the error code by
using the peripherals, correct it
according to the contents.

Is ERR. LED
blinking?

End

9-8



Chapter 9 Trouble Shooting

9.2.6 XG-PD connection error

( XG-PD connection error §

No
Is each serial port set properly?

Yes

each serial port used by other program

No

No
Does you supply power to module?

Yes

No
Does CPU have error? -

Yes

No
Does serial cable have problem?

' Yes

No
Is operating environment proper? -

Yes

A 4

Contact to A/S center

Yes

9-9

Set serial port properly

Close other program which is using
the serial port and try connecting again

Supply power to module

Check the CPU module’s error

Check the serial cable

Install it in the proper environment




Chapter 9 Trouble Shooting

13.2.8 Communication error with slave

( Communication error with slave §

No
Is HSL parameter setting proper?

Yes

Do you supply power to No
slave and master module?

Yes

No
slave station No. setting overlapped?

Yes

No
Does cable connection have error?

Yes

No
Does cable terminal have terminal resistor?

Yes

No

0 you use standard cable and length?

Yes

No
Do you use combined cable

Yes

A 4

Contact A/S center

Check HSL parameter

Check the power of slave
and master module

Check the slave module station
No. and SyCon station No.

Check the cable connection part

Stick terminal resistor (121 Q)
to edge of truck line

Check the standard cable and length

Use standard individual cable
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Chapter 9 Trouble Shooting

13.3 Trouble Shooting Questionnaire

If the trouble occurs when using SMART 1/O series, fill in the following questionnaire and contact to the
customer center by phone or by fax.

* In case of error related to specific and communication module, use the questionnaire added to the
user’'s manual of the corresponding product.

1. User contact point : TEL.)
FAX)
2. Model : ( )
3. Applied machine details
- Network status : — OS version ( ), — Serial no. of product ( )
- GMWIN version no. used in program compile : ( )

4. brief description of control object machine and system :

5. Network model using :
6. ERR LED ‘OFF’ of network unit? Yes( ), No( )
7. Error message content by GMWIN :
8. Action trial status for the error code. :
9. Trouble shooting method for other error action :
10. Error features

* Repeat( ) : periodical( ), specific sequence level related( )
environment related( )
* Intermittent( ) : error interval :

12. Detail description for the error phenomena :

13. Configuration diagram of applied system:

9-11
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APPENDIX
A.1 Communication Terminology

Al.1 Modbus

Protocol

This is the communication regulation pre-defined on the sending/receiving side of information to
send/receive the efficient and reliable information without error between more than 2 computer
and terminals. Generally, it defines the establishment of calling, connection, structure of message
exchange form, retransmission of error message, line inversion procedure, character
synchronization between terminal etc.

BPS (Bits Per Second) and CPS(Characters Per Second)

BPS is the transmission rate unit how many bit is transmitted per second when transmitting the
data and CPS is the number of character to be transmitted per second. Usually 1 character is
1Byte(8Bit) and thus, CPS is the byte number available to transmit per second.

Node
This means the connecting joint of data in network tree structure and generally the network is
composed of lots of node. This is expressed also as Station no.

Packet

This is the term used in packet exchange method that divides the information into packet unit and
transmits and also is the compound term of Package and Buket. Packet is the thing attached the
header indicating the address of other station by dividing the transmitting data into the
designated length.

Port
This is a part of data processing device to send/receive the data from remote terminal in the data
communication and in case of Cnet serial communication.

RS-232C

This is the serial communication standard designated by EIA according to the recommendation of
CCITT as the interface to connect the modem and terminal or model and computer. This is used
for modem connection as well as direct connection to the null modem. The demerits are that the
transmission distance is short and only 1:1 communication is available. The specification that
overcome this demerits is RS-422, RS-485.

RS-422/RS-485

This is one of serial transmission specification and the transmission distance is long and 1:N
connection is available comparing with RS-232C. The difference between 2 specification is that
RS-422 uses 4 signal cable such as TX(+), TX(-), RX(+), RX(-) while RS-485 has (+), (-) 2 signal
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cable and performs the sending/receiving through the same signal cable. So, RS-422 performs
full duplex mode communication and RS-485 performs semi duplex mode communication.
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Al.2 Ethernet

IEEE 802.3

IEEE 802.3 specifies standards regarding to CSMA/CD-based Ethernet. More specific, it is a
Local Area Network (LAN) based on CSMA/CD (Carrier Sense Multiple Access with Collision
Detection) Ethernet designed by IEEE 802.3 Group and it is divided into three sub projects as
below:

(1) IEEE P802.3 - 10G Base T Study Group

(2) IEEE P802.3ah - Ethernet in the First Mile Task Force

(3) IEEE P802.3ak - 10G Base-CX4 Task Force

1 Ethernet and IEEE 802.3are standardized by RFC894 and RFC1042, and they shall conduct

frame treatment mutually.

ARP (Address Resolution Protocol)
A protocol to find MAC addresses by using partner’s IP address on the Ethernet LAN.

Bridge

A device used to connect two networks together to ensure they act as if they are one network.
Even though Bridge is used to connect two different types of networks, it is also used to divide one
large network into two small networks to improve its performance.

(1) Related standard : IEEE 802.1D

(2) Bridge (Layer 2 Switch) is a device to link to Layer2 and it extends the limit of distribution of

Ethernet, performing filtering and forwarding.

Client
A network service user or, a computer or a program using other computer’s resource (Mainly the

party who requests the service.)

CSMA/CD (Carrier Sense Multiple Access with Collision Detection)

Before sending data to the network, each terminal (Client) checks if there is any signal on the
network (Carrier Sense) and sends data when the network is empty. At this time, all terminals
have the equal authority to send data (Multiple Access) and, if more than two terminals send data
and any collision takes place, the terminal that detects this resends data after a few minutes later

(Collision Detect).
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DNS (Domain Name System)
A method used to convert a domain name in Alphabet on the Internet to its corresponding Internet

number (IP Address)

Dot Address
It is expressed in ‘100.100.100.100", representing IP Address. Each number is expressed in

decimal and dominates each one byte of total four bytes.

E-mail Address

The address of the user who has a login account on a specific device connected to the Internet.
Typically, it forms like the user’s ID@ domain name (device name). It looks like this example,
hjjee@microsoft.com, where, @ is called ‘at’ and it appears on the screen if shift key and number
2 are pressed simultaneously on the keyboard. The letters after @ represent the domain name of
a specific organization (school, research center, company...) connected to the Internet and the
letters before @ show the user’s ID. The last few letters are for the top level. For example, if it is
the US, most cases show the following abbreviation words, and if it is Korea, ‘kr' is used. .com :
companies / .edu : mainly universities or other educational organization (education). / In
Korea, .ac(academy) is widely used., / .gov : government agencies, For example, nasa.gov is used
for NASA(government) / .mil : military related sites. For example, af.mil is used for the US Air
Force (military)/ .org : private entities. Each nation is identified as follows:/ .au : Australia / .uk : the

United Kingdom / .ca : Canada / .kr : Korea / .jp : Japan/ .fr : France / .tw : Taiwan etc.

Ethernet

A representative LAN link system (IEEE 802.3) jointly developed by the US Xerox, Intel and DEC.
As a network link system with 10Mbps transmission capability using 1500-byte packets, Ethernet
is called a major term of LAN because it can bind various kinds of computer with a network.
Various goods are available because it is not a standard only for a certain company but a universal

standard,

FTP (File Transfer Protocol)

As one of the application programs provided by TCP/IP protocol, it can be used to transfer files
between computers. Only if only the user has an account on the computer he wants to log in, it is
possible to log in to the computer fast and copy data on it to bring in wherever the computer is in

the world.

Gateway
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Software/hardware to translate two different protocols into those that can work well each other. A

device that serves as a gate where information exchange takes place among different systems

Header
Part of a packet containing national address or partner nation's address and part for error

inspection

HTML (Hypertext Markup Language, Standard Language of WWW)
A language system to create a hypertext document, Any document made in HTML can be viewed

through web browser.

HTTP (Hypertext Transfer Protocol, Standard Protocol of WWW)
A protocol used for the purpose of sending and receiving various files and data on the World Wide
Web (WWW)

ICMP (Internet Control Message Protocol)
An extension protocol of IP Address for the purpose of creating error messages and test packets

and reporting and controlling errors to ensure the Internet is properly managed.

IP (Internet Protocol)
This is a protocol of the network layer for the Internet. It is non-connection datagram type protocol,
and data such as TCP, UDP, ICMP, IGMP is transmitted and received by using IP(32 bits).

IP Address

This refers to the address of each computer in the internet. It is binary number with 32 bits (4
bytes) to identify each device in the internet. IP address is composed of two parts. One is network
address to identify network and the other is host address to identify host. It is divided into class A/
B/ C according to how many bits are allocated to network address and host address respectively.
Since each IP address is unique in the world, it is not decided discretionally. When subscribing
internet, the Network Information Center (NIC) allocates the address. For Korea, KRNIC is in

charge of this role. e.g.) 165.244.149.190
ISO (International Organization for Standardization)

This organization is a subsidiary organization of UN, and it establishes and manages international

standard specification.
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LAN (Local Area Network)
This is also called as information network in the local area. This refers to the network where
multiple computers are connected by communication lines to exchange data in a limited range like

one office or building.

MAC (Medium Access Control)

A method to decide which device will be used for a given time on the Broadcast network.

Node

Each computer connected to the network is called a nod.

Packet

This is a packet of data, the basic unit for transmitting data via the network. Usually the size of one
packet is between tens and hundreds bytes, and header is attached to the front of the packet to
include information about the destination that where this packet should go and other necessary

information.

PORT number

This is an identifier to identify application on TCP/UDP. TCP determines that data is sent to which
application after identify this port number. The programs used in general operating system have
each port.

Ex.) 21/tcp : Telnet

PPP (Point-to-Point Protocol)

This is telephone communication protocol to allow packet transmission in connecting internet. This
is the most common internet protocol when computer is connected to TCP/IP by using normal
telephone line and modem.

This is similar to SLIP, but it shows more excellent performance than SLIP since PPP has modern

communication protocol elements such as error detection and data compression, etc.

Protocol

This refers to the rules about how computers connected to network can send and receive
information mutually. Protocol also means low level description (e.g. which bit/byte should be out
through the line) for interface between devices, or high level message exchange rules like

transmitting files through internet.
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Router

A device used to transmit data packet between networks. It sends data packets to the destination
and holds them if the network is crowed and also judges which LAN is better to connect to at a
junction of multiple LANs. That is, it refers to special computer software that manages connection

of more than two networks.

Server

A party to passively respond to the client’s request and share its own resource.

TCP (Transmission Control Protocol)

(1) Transport Layer Protocol for the Internet

- Support sending/receiving data by using connection.

- Support multiplexing function

- Perform a reliable connection-oriented transmission of data

- Support emergency data transmission

TCP/IP (Transmission Control Protocol/Internet Protocol )

This refers to the transmission protocol for communications between different type of computers. It
plays a role to enable communications between general computers and mid-sized host, IBM PC
and MAC, and different companies' mid-sized computers. This is used as general name of protocol
for transmitting information between computer networks, and it includes FTP, Telnet and SMTP.
TCP divides data into packet and it is transmitted by IP. The transmitted packet is reorganized by
TCP.

Near-end crosstalk

Crosstalk is a sort of disturbance incurred from electricity or magnetic field of communication
signal, which affects another signal of near line. In telephone line, crosstalk may cause to hear
some of the talks of another line. The phenomenon caused by crosstalk is also called as
electromagnetic interference (EMI). This also happens in small circuit inside of computer or audio
equipment as well as network line. This term may be applied to optical signals which interfere with
each other. For example, like insulated conductor of telephone cable, there may be electrostatic
coupling or electromagnetic coupling between any insulated conductor and another insulated
conductor. And call current of one insulated conductor may be exposed to another conductor, and
cause the crosstalk phenomenon. When crosstalk occurs at the transmission side, it is called as
near-end crosstalk, and when crosstalk occurs at the receiving side, it is called as far-end
crosstalk.
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A.2 External Dimension

1) External dimension of 16 point unit
The external dimensions of Snet etc are all same.

Unit: mm

af |

2) External dimension of 32 point unit
The external dimensions of Snet etc are all same.

Unit: mm
B
T
(
| —
| o
o [
# T _—
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A.4.3 Configuration of analogue module parameter

Parameter Data
Description &ll Pararmeter Data in hex description
gyte ?Zsfflitlot; data byte |Vallae Spelcify slot 1 paralmeter FQHPE'l_I
1 2 parameter data byte 0 Specify slot 2 parameter
2 ap ter data byte 00 Specify slot 3 parameter )ail
3 4 parameter data byte 0 Specify slot 4 parameter
4 5 parameter data byte [l Specify slot 5 parameter '_I
5 B parameter data byte SpeC_ify slot 6 parameter _I
E 7 parameter data byte (=00 Specify slot 7 parameter
7 2 parameter data byte 000 Specify slot 8 parameter
-Parameter item and setting value of are as follows.
A e Setting -
Classification range Description
0 Install expansion 10 module slot 1
1 Install expansion 10 module slot 2
2 Install expansion 10 module slot 3
Byte 3 Install expansion 10 module slot 4
4 Install expansion 10 module slot 5
5 Install expansion 10 module slot 6
6 Install expansion 10 module slot 7
7 Install expansion 10 module slot 8
Value Analogue 10 value Digital 10 value
0 0~10V 0~4,000
1 0~20mA 0~4,000
2 4~20mA 0~4,000
3 0~10V -2,000~2,000
XBF -AD4A 4 0~20mA -2,000~2,000
5 4~20mA -2,000~2,000
6 0~10V 0~1,000
7 0~20mA 0~1,000
8 4~20mA 0~1,000
Name i 0 0~10V 0~4,000
XBF -DV4A 1 0~10V 0~1,000
0 4~20 mA 0~ 4,000
1 0~20 mA 0~ 4,000
XBF-DCO4A 2 4~20 mA 0~1,000
3 0~20 mA 0~1,000
0 pt100 Celsius
1 jpt100 Celsius
XBF-RDO4A 2 pt100 Fahrenheit
3 jpt100 Fahrenheit

- Setting range is 0~8.
- Setting value should be specified for each module
- If parameter is not specified, initial value is applied.
- The specified parameter is transmitted from master to slave.
— While slave is connected to cable, it holds former setting value regardless of power on/off

— If you restart the power while slave is not connected to cable, initial value is applied.
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A.4.4 Analogue output module

(1) Performance specification

Item

Specification

XBF-DV04A XBF-DCO4A
Type Voltage Current
Analogue DC 4 ~ 20mA
output Range (load reggt:ncel'%\\//er 2 kQ) D? 0~ 20mA
) (load resistance: over 510Q)
1) 12bit binary data
Type ?) type of digital input is specified for each channel according to
program or parameter
Digital input Unsigned value 0 ~ 4000 0 ~ 4000
Signed value -2000 ~ 2000 -2000 ~ 2000
Precise value 0 ~ 1000 400 ~ 2000/0 ~ 2000
Percentile value 0 ~ 1000 0~ 1000
Max. resolution 2.5 mV(1/4000) 5 ¢£A(1/4000)
Precision 1+0.5% or less
Max. conversion speed 1 ms/channel
Absolute max. output DC +15V | DC +25 mA

No of output channel

4 channels

Insulation method

Photo-coupler insulation between output terminal and PLC power
non-insulation between channels)

Connection terminal

11 points terminal block

IO occupancy points Fixed type: 64 points
Consumption Internal(DC 5V) 110mA 110mA
current External(DC 24V) 70mA 120mA
Weight 649 709
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A.4.5 Analogue input module

(1) Performance specification

Item

Specification

XBF-ADO4A

Analogue input

DC 0 [110V (input resistance: 1 MQ min.)
DC 4 [1 20 mA ,DC 0 ~ 20 mA (input resistance 250 Q)

Select analogue
input range

» Specifies at user program or software package after setting external switch
» Input range can be specified for each channel

Digital output

nalogue input
Digital outpu 0~10V 4 ~20 mA 0~20mA
Unsigned Value 0~ 4000
Signed Value -2000 ~ 2000
Precise Value 0~1000 | 400~2000 |  0~2000
Percentile Value 0~ 1000

Analogue input range Resolution (1/4000)
. 0~10V 2.5 mV
Max. resolution
4~20mA 5 UA
0~ 20 mA "
Precision +0.5% or less
Max. conversion 1.5 ms/channel
speed

Max. absolute input

voltage: +15 V, current: £30 mA

Analogue input
channel

4 channels/1 module

Insulation method

Photo-coupler insulation between input terminal and PLC power
(non-insulation between channels)

Connection terminal

11 points terminal block

Max. installation no.

4

IO occupancy points

Fixed type: 64

Power input DC21.6V ~ DC26.4V
External supply range
power Consumption 62 MA
current
Weight 679

[1 Offset/gain value for each analogue input range is specified at factory manufacturing process. That

can't be changed by the user

(2) Voltage/Current selector switch
[ Switch for selecting voltage/current input of analogue input
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(a)OFF :voltage input (b)ON : current input
V <-> 1 V<>
A.4.6
module

(1) Performance specification

and PLC power

Item XBF-RDO4A
No. of input
CH 4 channels
Input sensor PT100 JIS C1604-1997
type JPT100 JIS C1604-1981 , KS C1603-1991
Input temp. PT100 -200 ~ 600
range JPT100 -200 ~ 600
Digital output Temp. unit:0.10) PT100 ~2000 ~ 6000
g P P- h JPT100 -2000 ~ 6000
- 250 Within +0.3%
Precision —
0~551] Within £0.5%
Conversion 40ms / channel
speed
] Between channels Non-insulation
Insulation Between terminal Insulation (Photo-Coupler)
method

Terminal block

15 points terminal block

RTD wiring .
method 3 lines type
Function Filter Digital filter
Alarm Disconnection detecion
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A.6 Expansion Analogue Module Parameter Setting Method (XEL-BSSA)

A.6.1 Analogue Expansion Module Parameter Setting Criteria

(1) Analogue Input Parameter Setting (XBF-AD0O4A)

Bit
LG inti 15 |14 |13 |12 |11 |10 |9 S
address Description Configuration
7 6 5 4 3 2 1
Configuration . .
of channels to - - - - | ch3 | ch2 | chi | cho | Bitoff (0):stop
Bit on (1): operation
be used
0 . .
DESIigr?aLﬁl[on o 00: 0~10V (4~20mA)
volta e':}current Ch3 Ch2 Chi Cho 01: 0~20mA
p 10: 4~20mA
range
Designation of 00: 0~4000
01: -2000~2000
1 omr':{;LrJ]t ?eata chs Ch2 chi Ccho 10: 0~1000(400~2000/0~2000)
? 11: 0~1000

(2) Analogue Output Parameter Setting (XBF-DV04A)

Bit
Memory ipti 15 14 13 12 11 10 9 i i
address Description Configuration
7 6 5 4 3 2 1 0
Configuration . .
of channelsto | - - - - | Ch3 | Ch2 | Chl | ChO E:: g;f 8: ztoepration
be used o
0
Configuration 0~
of output type Ch3 Ch2 Ch1i Cho 00: 0~10V
Designation of TR
: 01: -2000~2000
input dgta ch3 Ch2 Chl Cho 10: 0~1000(400~2000/0~2000)
" g 11: 0~1000
' . 00: former value
Configuration 01: minimum value
of output status Ch3 Ch2 Ch1l Cho 10: medium value
by channels 11: maximum value
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(3) Analogue Output Parameter Setting (XBF-DCO04A)

Configuration .
Bit off (0): stop
of channels to - - Ch3 | Ch2 | Chl | ChO . : .
be used Bit on (1): operation
Configuration 00: 4~20mA
of output type Ch3 Ch2 Cchi Cho 01: 0~20mA
Designation of 82 ?gcfgg?zooo
nput data ch3 ch2 chi Cho | 10: 0~1000(400~2000/0~2000)
¢} 11: 0~1000
] ) 00: former value
Configuration 01: minimum value
of output status Ch3 Ch2 Chl Cho 10 medium value
by channels ;

11: maximum value

(4) Thermocouple Input Parameter Setting (XBF-TC04S)

Configuration .
Bit off (0): stop
of channels to - - Ch3 | Ch2 | Chl | ChO . : .
be used Bit on (1): operation
00: K
Configuration 01:J
of output type Cch3 Ch2 cht Ccho 10: T
11: R
Designation of . .
f Bit Off(0): Centigrade
m[::ltgsta Cch3 Ch2 cht Ccho Bit On(1): Fahrenheit
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(5) Resistance temperature detector Input Parameter Setting (XBF-RD04A)

Configuration .
Bit off (0): stop
of channels to - - - - Ch3 | Ch2 | Chl | ChO - : .
be used Bit on (1): operation
Configuration 00: PT100
of output type Ch3 Ch2 Cchi Cho 01: JPT100
Designation of . .
: Bit Off(0): Centigrade
mp::rt]g:ta Ch3 Ch2 Cchi Cho Bit On(1): Fahrenheit

(6) Digital I/0 Parameter Setting

0000: 3ms 0001: 1ms
! ) 0010: 5ms 0011: 10ms
Input filter - - - - Input filter 0100: 20ms 0101° 70ms
0110: 100ms
Maintaining
B ) . T 01: Allow
output is Configuration of maintaining output Others: Prohibit
allowed
Configuration
of maintaining | 56~ | 48~ | 40~ | 32~ | 24~ | 16~ | 8~ 0~
output by 63 55 a7 39 31 23 15 7
channels

(7) Analogue 1/0 Combined Module (XBF-AHO4A)

Configuration Out | Out | Inpu | Inpu . .
of channels to - - - - put put t t E:: g;f 8 ztog ration
be used Ch3 | ch2 | chi | cho -op
Designation of 00: 4~20mA
input Output Output Input Input 01: 0~20mA
voltage/current Chl Cho Chi Cho 10: 0~5V
range 11: 0~10V
Designation of 00: 0~4000
outg o ta Output Output Input Input 01: -2000~2000
r‘; noe Ch3 Ch2 Chl Cho 10: 0~1000(400~2000/0~2000)
9 11: 0~1000
Configuration 00: fo!'rr.ler value
of output status Ou;put Ou;put 01: minimum v:lalue
by channels Chl Cho 10: meqlum value
11: maximum value
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A.7 Expansion Analogue Module Parameter Setting Method (XEL-BSSB)

A.7.1 Analogue Expansion Module Parameter Setting Criteria

(1) Analogue Input Parameter Setting (XBF-AD04A)

Bit
ALELY Description 15 14 |13 12 1 10 |9 Configuration
address
7 6 5 4 3 2 1 0
Configuration . .
0 of channels to - - - - | ch3 | ch2 | chi | cho | Bitoff (O):stop
Bit on (1): operation
be used
DeSI?r:]aleton o 00: 0~10V (4~20mA)
L voltag er;current Ch3 Ch2 Chi Cho 01: 0~20mA
p 10: 4~20mA
range
Designation of 00: 0~4000
01: -2000~2000
: OUtrFe’ll;]t ((jaata chs ch2 chi Cho 10: 0~1000(400~2000/0~2000)
9 11: 0~1000
3 _ - _ _ - _ _ _

(2) Analogue Output Parameter Setting (XBF-DV04A)

Bit
Memory et 15 (14 |13 |12 |11 |10 |9 Jqurati
address Description Configuration
7 6 5 4 3 2 1 0
Configuration . .
0 of channels to - - - - Ch3 | Ch2 | Chl | ChO B!t off (O)j stop
Bit on (1): operation
be used
1 Configuration ch3 Ch2 Chi Cho 00: 0~10V
of output type
Designation of 00: 0~4000
. 01: -2000~2000
2 input data ch3 ch2 chi €01 10: 0~1000 (400~2000/0~2000)
9 11: 0~1000
) . 00: former value
Configuration 01: minimum value
3 of output status Ch3 Ch2 Chl Cho : :
10: medium value
by channels ; ;
11: maximum value
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(3) Analogue Output Parameter Setting (XBF-DCO04A)

Configuration .
Bit off (0): stop
of channels to - - Ch3 | Ch2 | Chl | ChO . : .
be used Bit on (1): operation
Configuration 00: 4~20mA
of output type Ch3 Ch2 chi Cho 01: 0~20mA
Designation of 82 f’;g‘é’é’f’zooo
input data chs ch2 chi ChO | 10: 0~1000 (400~2000/0~2000)
9 11: 0~1000
] ) 00: former value
Configuration 01: minimum value
of output status Ch3 Ch2 Chl Cho 10 medium value
by channels ;

11: maximum value

(4) Thermocouple Input Parameter Setting (XBF-TC04S)

Configuration .
Bit off (0): stop
of channels to - - Ch3 | Ch2 | Chl | ChO - : .
be used Bit on (1): operation
00: K
Configuration 01:J
of output type Ch3 Ch2 Chi Cho 10T
11: R
Designation of . .
” Bit Off(0): Centigrade
m'::;g:ta ch3 Ch2 Cchi Ccho Bit On(1): Fahrenheit

(5) Resistance temperature detector Input Parameter Setting (XBF-RD04A)

Configuration .
Bit off (0): stop

of channels to - - Ch3 | Ch2 | Chl | ChO . : .

be used Bit on (1): operation
Configuration 00: PT100
of output type Cch3 Ch2 cht Ccho 01: JPT100
Designation of . .

” Bit Off(0): Centigrade

Inezéggta Cch3 Ch2 chl Ccho Bit On(1): Fahrenheit
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(6) Digital I/0 Parameter Setting

0000: 3ms 0001: Ims
) " 0010: 5ms 0011: 10ms
Input filter - - - - Input filter 0100: 20ms 0101: 70ms
0110: 100ms
Maintaining .
- ) - o 01: Allow
output is Configuration of maintaining output . -~
allowed Others: Prohibit
Configuration
of maintaining | 56~ | 48~ | 40~ | 32~ | 24~ | 16~ | 8~ 0~
output by 63 55 a7 39 31 23 15 7
channels

(7) Analogue 1/0O Hybrid Module (XBF-AHO04A)

Configuration Out | Out | Inpu | Inpu . .
of channels to - - - - put put t t g:: gg g itogr ation
be used Chi | Cho | chi | cho -op
00: 4~20mA
Configuration Output Output Input Input 01: 0~20mA
of output type Chl Cho Chl Cho 10: 0~5V
11: 0~10V
. . 00: 0~4000
Dﬁﬁ't%:?tt'j‘;'t‘a"f Output Output Input Input 01: -2000~2000
range Chi Cho Chl Cho 10: 0~1000 (400~2000/0~2000)
11: 0~1000
] ! 0000: former value
Configuration 0001: minimum value
of output status Ch1i Cho 0010- medi |
by channels : lium value
0011: maximum value
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