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Safety Instruction

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

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

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

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

instruction is violated.

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

damages if some applicable instruction is violated.

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

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

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

ABe careful! Electric shock may occur.

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



Safety Instruction

Safety Instructions for Design Process

Vi N
4 /\ Caution A

» Design the analog input / output signal or pulse input / output line at least 200mm away
from high voltage line or power line so that it is not affected by noise or magnetic field
change. It may cause malfunction due to noise.

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

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

metallic dust from entering the product. It may cause electric shock, fire or malfunction.
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Safety Instructions on Installation Process

4 \

/\ Caution

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

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

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

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




Safety Instruction

Safety Instructions for Wiring Process

a

/N Warning

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

damage on the product may be caused.

/1\ Caution

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

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

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

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

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

terminals may cause fire or malfunctions.

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

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

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

may be caused.

which may cause fire, damage on the product or abnormal operation.




Safety Instruction

Safety Instructions for Test-Operation and Maintenance

/™ 'Warning

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

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

A Caution

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

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

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

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

Safety Instructions for Waste Disposal
7 N\

A Caution

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

toxic materials or explode itself.
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Thank you for purchasing PLC of LS ELECTRIC Co., Ltd.

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

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

Relevant User’s Manuals

Title

Description

XG5000 user’s manual

It describes how to use XG5000 software about online functions such as programming,
printing, monitoring and debugging by using XGB series products.

XG5000 user's manual (for
XGIXGR/XEC)

It describes how to use XG5000 software about online functions such as programming,
printing, monitoring and debugging by using XGB (IEC language)

XGK/XGB
Programming

Instructions &

It is the user’s manual for programming to explain how to use commands that are used PLC
system with XGB CPU.

XGIXGR/XEC Instructions &
Programming

It is the user's manual for programming to explain how to use commands that are used in
XGB (IEC language)

XGB hardware

It describes power, 10, extension specification and system configuration, built-in high speed
counter of XGB main unit.

XGB hardware (IEC)

It describes power, 10, extension specification and system configuration, built-in high speed
counter of XGB (IEC) main unit.

XGB Analog user’'s manual

It describes how to use the specification of analog input/analog output/temperature input
module, system configuration and built-in PID control for XGB basic unit.

XGB Position It describes how to use the specification of analog input/analog output/temperature input
User's manual module, system configuration and built-in PID control for XGB basic unit.

It is the user’s manual about XGB Cnet I/F that describes built-in communication function and
XGB Cnet I/F

external Cnet I/F module of XGB basic unit

XGB FEnet I/F

It describes how to use XGB FEnet I/F module.

XBC Standard
Type Main Unit

/Economic

It describes power, /O, extension specification and system configuration, built-in high speed
counter of XGB standard / economic type main unit.

XGB High speed counter
User’s Manual

It is the user's manual for High speed counter extension module of XGB basic unit to explain
High speed counter extension module function of XGB basic unit.

XGB Fast Ethernet I/F

It describes how to use XGB FEnet I/F module.

XGB CANopen I/F

It describes how to use the CANopen that is kind of opened type network.
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Chapter 1 General

Here describes about analog module and built-in PID function of XGB series.

1.1 Analog Product List

No. of

Classification Name Range Resolution Characteristic
channel
0~10Vv 25 mW 1.Range selection by external switch and
XBF-ADO4A 4 parameter setting
0~20 mA
5.0 LA 2. External DC24V used
4mA~20mA
1~5v 0.250mv 1.Range selection by external switch and
0~5V 0.3125mV parameter setting
0~ 10V 0.625mV 2 Function of. Filter, Average,
_ +10V 1.250mV Detection disconnection, Alarm,
Current input 4 ~ 20mA 1.04A Retaining Valid conversion value
0 ~ 20mA 1.25/A 3. External DC24V used
4~20mA _ _
0~20mA 5.0 LA 1.Range selection by external switch and
arameter settin
XBF-ADO8A 8 1~-5v be Seting .
0~5V 1.25 mv 2. Filter function, average function
3. External DC24V used
0~10V 25 mv
XBF-DVO0O4A 4 0~ 10V 25 mw
1-5V 0.250mV 1. Exte.rnal DC24Vv us-ed
2. Designates output in case of Error and
Voltage output 0~5V 0.3125mV
XBF-DV04C 4 y CPU STOP
0~-10V 0.625m 3. Interpolation function (Linear, S-type)
+10V 1.250mV
0 ~ 20mA 1. External DC24V used
XBF-DCO04A 4 5.0 LA i .
4mA~20mA 2. Designates output in case of Error and
XBF-DC04B 4 0~ 1.2mA 0.3uA CPU STOP
c 1. 1. External DC24V used
urrent output
P 4~20mA 1.0/ 2. Designates output in case of Error and
XBF-DC04C 4 CPU STOP
0 ~ 20mA 1.254A 3. Interpolation Function(Linear, S-type)
4. Detection disconnection
_ XBF-RDO4A 4 PT100 . 1. External DC24V used
RTD input 0.1°C . .
XBE-RDO1A 1 JPT100 2. Filter function
XBF-TC04S
Thermocouple 1. External DC24V used
4 K/IJIT/IR Notel) . . .
Input module 2. Filter function, average function
XBF-TC04B

Notel) for more detail on thermocouple input module resolution, refer to Ch.5.2.6 accuracy/resolution.

1-1
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No. of
Classification Name Range | Resolution Characteristic
channel
4~20mA 1.Range selection by external switch
Analog 0~20mA 50 m and parameter setting
Input/Output BEAHO4A 2(Input) 1~5Vv ' 2.Filter function, averaging function
(voltage/current i 2(Output) 0~5VvV 125 m 3.Specifies output when error or CPU
I/0) STOP
0~10Vv 25 mv
4. Uses external DC24V
Analog Input 4~20mA 6.25 KA .
Option Board XBO-ADO2A 2 1. Parameter setting
0~20mA 5.0 /A 2. Filter function, average function
Anal_Og Output XBO-DAO2A 2 3. Internal VDD 5V
Option Board 0~10v 2.5 mv
4~20mA 6.25 LA
Analog 10 1(Input) 1. Parameter setting
r.1a °d XBO-AHO2A 0~20m 5.0 /A 2. Filter function, average function
Option Board 1(Output) 3. Internal VDD 5V
0~10V 25 mW
RTD Input PT100 1. Internal VDD 5V
XBO-RDO1A 1 0.1C . . .
Option Board IPT100 2. Filter function, average function
Thermocouple
1. Internal VDD 5V
Input Option XBO-TCO2A 2 K7J Note2) 2. Filter function, average function
Board

Note2) for more detail on Thermocouple Input Option Board resolution, refer to Ch.12.5 accuracy
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1.2 Specification of Analog Module

Here describes about specification of analog module of XGB series.

1.2.1 Analog input

Iltem XBF-ADO4A
Type Voltage Current
Analog input
~ 20mA
range Range oC 0 - 20m
9 (Input resistance: 1 MQ min.) .
(Input resistance: 250 Q)
Type 12 bit binary data
Unsigned 0 ~ 4000
value
Digital output Signed value -2000 ~ 2000
Range
Precise value 0~ 1000 400 ~ 2000/0 ~ 2000
Percentile 0 ~ 1000
value
Max. resolution 2.5mV(1/4000) 5uA(1/4000)
Accuracy + 0.5% or less
Max. conversion speed 1.5ms/channel
Absolute max. input DC +15V DC +25mA

No. of output channel

4 channels

Insulation method

Photo-coupler insulation between input terminal and PLC power

(No insulation between channels)

Connection Terminal

11 point terminal block

1/0 points occupied

Fixed type: 64 points

Max. number of equipment

7 [When using XBM-Dxxxo (2:"S”H’,"H2”,"HP”") type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)

Not Available (when using XB(E)C-DxxxE type)
. Inner (DC 5V) 120mA
Consumption
current
! External (DC 24V) 62mA
Weight 649

Additional function

Filter-processing, average-processing (time, count)
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ltems XBF-AD04C
Number of channels 4 channels
Type Voltage Current
DC1~5V
DCO~5V DC 4 ~ 20mA
DC 0~ 10V DC 0 ~ 20mA
DC -10 ~ 10V (Input resistance: 250 Q)
Analog . .
input Range (Input regstance: 1 MR ml.n)
Current input or Voltage input can be selected through the external
terminal wiring setting.
» In voltage mode, use V+ and COM terminal for the channel.
In current mode, short V+ and COM terminal and then use |+
and COM terminal.
Type 16 bit binary data (Data : 14Bit)
unsigned 0 ~ 16,000
Signed value -8,000 ~ 8,000
Digital 1,000 ~ 5,000 (1 ~5V) 4,000 ~ 20,000 (4 ~ 20MmA)
output Range Precise value 0~5,000 (0 ~5V) 0 ~ 20,000 (0 ~ 20mA)
0 ~ 10,000 (0 ~ 10V)
-10,000 ~ 10,000 (+10V)
Percentile 0 ~ 10,000
1/16,000

Max. resolution

0.250MV (1 ~ 5V)
0.3125mV (0 ~ 5V)
0.625MV (0 ~ 10V)
1.2500V (+10V)

1.04A (4 ~ 20mA)
1.254A (0 ~ 20mA)

Accuracy

+0.2% or less (When ambient temperature 25C)
+0.3% or less (When ambient temperature 0 ~ 55C)

Max. conversion speed

1ms/ channel

Absolute max. input

DC +15V | DC +30mA

Filter

Digital filter(4 ~ 64,000ms)

Average

Time average (4~16,000ms)

Count average (2~64,000times)

Addition Detection alarm

Disconnection(DC 1~5V, DC 4~20mA)

function
Hold last value

When input signal exceeds the effective range, holds the last effective
value.

Alarm function

When input signal exceeds the effective range, relevant flag turns on.

Insulation method

Photo-coupler insulation between input terminal and
PLC power (No insulation between channels)

Connection terminal

15 point terminal block

I/O points occupied

Fixed type assignment: 64

Max. attachable number

7 [When using XBM-Dxxx= (=:"S"H’,"H2","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Consumption Internal (DC 5V) 110mA
current External (DC 24V) 100mA
Weight 729
Module input power DC 20.4~28.8V
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Iltem XBF-ADOSA

Type Voltage Current

DC1~5V
~ 20mA
Analog input DC O~ 5V DC 4 ~20
DC 0 ~ 20mA
range DCO ~ 10V ; )

Range (Input resistance: 1 MQ min.) (Input resistance: 250 Q)
Input range can be voltage/current selector switch after being set
by user program or I/O parameter for each channel

Type 12 bit binary data

Unsigned 0 ~ 4000
value
Digital output Signed value -2000 ~ 2000
Range 100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
Precise value | 0 ~ 500 (DC 0 ~ 5V) 0 ~ 2000 (DC 0 ~ 20mA)
0~ 1000 (DC 0 ~ 10V)
Percentile 0 ~ 1000
value
1/4000

Max. resolution

1.25nV (DC 1~5V, 0~5V)
2.5MV (DC 0~10V)

5uA (DC4~20mA, 0~20mA)

Accuracy

+ 0.5% or less

Max. conversion speed

1.5ms/channel

Absolute max. input

DC +15V DC +25mA

No. of output channel

8 channels

Insulation method

Photo-coupler insulation between input terminal and PLC power
(No insulation between channels)

Connection Terminal

11 point terminal block

I/0O points occupied

Fixed type: 64 points

Max. number of equipment

7 [When using XBM-Dxxx= (=:"S"'H’,"H2","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Filter function Digital filter (4~64,000ms)
Time average (4~16,000ms)
Afddltlgnal Average function Count average (2~64,000 times)
unction
Moving average (2~100)
Alarm function Disconnection detection (DC 1~5V, DC 4~20mA)
. Inner (DC 5V) 105mA
Consumption
t
curren External (DC 24V) 85mA
Weight 81g
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1.2.2 Analog output

Item XBF-DV0O4A XBF-DCO4A XBF-DC04B
Type Voltage Current Current
DC 4 ~ 20mA
Analog DCO0 ~ 10V DC 0 ~ 20mA DCO ~ 1.2mA
output Range (Load resistance: (Load resistance: (Load resistance:
2kQ or more : 510Q or less)
) 510Q or less)
Type 12-bit binary data
Signed
gne 0 ~ 4000 0 ~ 4000 0 ~ 4000
value
igi Unsigned
Digital 9 -2000 ~ 2000 -2000 ~ 2000 -2000 ~ 2000
input value
Range Precise
0~ 1000 400 ~ 2000/0 ~ 2000 0~1,200
value
Percentile
! 0~ 1000 0 ~ 1000 0~ 1,000
value
Maximum resolution 2.5mV (1/4000) 5uA (1/4000) 0.31A (1/4000)
Accuracy +0.5% or less
Maximum conversion speed 1 ms/channel
Absolute maximum output DC +15V DC +25mA
Number of maximum
4 channels
channel
: Photo-coupler insulation between input terminal and PLC power
Insulation method . .
(no insulation between channels)
Terminal connected 11-point terminal block
I/O points occupied Fixed type: 64 points

7 [When using XBM-Dxxxe (=:"S"H’,"H2","HP") type]

. . 7 (when using XB(E)C-DxxxSU type)

Max. no. of installation 10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Current Internal (DC 5V) 110mA 110mA

consump

tion External (DC 24V) 70mA 120mA
Weight 649 70g
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ltems XBF-DV04C XBF-DC04C
Channels 4 channels
Type Voltage Current
DC1~5V
Analog DCO~5V DC 4 ~ 20mA
DCO0 ~ 10V DC 0 ~ 20mA
output Range DC -10 ~ 10V (Load resistance: 600Q or less)
range (Load resistance: 1k® or more)
Output ranges are set in user program or 1/O parameter per each
channel.
Type 16 bit binary data (Data : 14Bit)
Unsigned
value 0~ 16,000
Signed value -8,000 ~ 8,000
[?'g'tét" 1,000 ~ 5,000 (1 ~ 5V) 4,000 ~ 20,000 (4 ~ 20mA)
inpu - _ - — 20mA
Range | piecise value 0~ 5,000 (0 ~5V) 0 ~ 20,000 (0 ~ 20mA)
0 ~ 10,000 (0 ~ 10V)
-10,000 ~ 10,000 (+10V)
Percentile
value 0 ~ 10,000
1/16,000

Max. resolution

0.250MV (1 ~5V)
0.3125mV (0 ~ 5V)
0.625mMV (0 ~ 10V)
1.250mV (+10V)

1.0/A (4 ~ 20mA)
1.254A (0 ~ 20mA)

Accuracy

+0.2% or less (When ambient temperature is 25C)
+0.3% or less (When ambient temperature is 0 ~ 55C)

Max. conversion speed

1ms/ channel

Additional function

Setting of channel output status

(Select one among previous, Min, Max value)
Setting of interpolation method

(Linear interpolation, S-type interpolation)

Insulation method

Photo-coupler insulation between output terminal and PLC power
(no insulation between channels)

Terminal connected

11 point terminal

1/0 occupied points

Fixed point assignment: 64 points

Max. attachable number

7 [When using XBM-Dxxx= (=:"S"H’,"H2”","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Weight 689 ‘ 699
Consumed Internal (DC 5V) 75mA
current External (DC 24V) 170mA

Power Supply

DC 20.4V ~ 28.8V
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1.2.3 RTD input

Item

XBF-RDO4A XBF-RDO1A

No. of input channel

4 channels One channel

Input sensor PT100 JIS C1604-1997
type JPT100 JIS C1604-1981 , KS C1603-1991
Temperature PT100 -200 ~ 600°C
Input range JPT100 -200 ~ 600°C
PT100 -2000 ~ 6000
Digital output JPT100 -2000 ~ 6000
Scaling display 0 ~ 4000

Accuracy

Normal
temp.(25°C)

Within £0.3%

Full temp.(0~55°C)

Within £0.5%

Conversion speed

40ms / channel

Insulation

Channel to
Channel

Non-insulation

Terminal to PLC

Power

Insulation (Photo-Coupler)

Terminal block

15-point terminal block

I/O points occupied

Fixed type: 64 points

Wiring method

3-wire

Max. number of equipment

7 [When using XBM-Dxxxe (=:"S"H’,"H2","HP") type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Filtering Digital filter (160 ~ 64000ms)
Function
Alarm Disconnection detection
Current Inner DC5V 100mA
consumption | oy ternal DC24V 100mA
Weight 639




|

Chapter 1 General

1.2.4 Thermocouple input

(1) Thermocouple input specification (XBF-TC04S / XBF-TCO04B)

Items

Specification

Number of input channel

4 channels
Select channel type by parameter
(thermocouple input)

Type of input sensor

Thermocouple K/J/ T /R type
JIS C1602-1995

K -200.0C ~ 1300.0C
Range of input J -200.0C ~ 1200.0C
temperature T -200.0C ~ 400.0C
R 0.0C ~1700.0C
Temp. display Displaying down to one decimal place — notel)

K,J, Ttype: 0.1C, R type: 0.5C

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Ambient temperature(257T)

Within £0.2% — note 2)

Accuracy Temp. coeff|C|en_t +100 ppm/C
(range of operating temp)
Conversion time 50ms / channel
Reference Auto compensation by RJC sensing (Thermistor)
junction

Compensation amount

compensation

+1.0TC

Warming-up time

15 min or above —note 3)

Notel), Note2) For more detail specification, refer to 5.2.6 accuracy/resolution.

Note 3) Warming-up time: for stability of measured temperature, 15 min is necessary after power is on.

(2) Voltage input specification (XBF-TCO04B)

Items

Specification

Number of input channel

4 channels
Select channel type by parameter
(thermocouple/voltage input)

- 0~ 100 mv
Analog input range
ginp g (Input impedance: 1M2 or above)
Type 0 ~ 20000

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Max. resolution

1/20000 (0.005mV)

Ambient temperature (25C)

Within +0.2%

Accuracy Temp. coefficient

(operating temp. range)

+100 ppm/C

Conversion time

50ms / channel
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(3) Common specification (XBF-TC04S / XBF-TC04B)

ltems Specification
Termmal — Inner Photo-coupler insulation
: circuit
Insulation Terminal —
method . DC/DC converter insulation
. operating power
Insulation - .
Between channels Photomos relay insulation

400 V AC, 50/60 Hz, 1min,

Dielectric withstand voltage leakage current 10m or below

Insulation resistance 500 V DC, 10 MQ or below
Terminal block 11 point terminal
I/0 occupied points 64 points

7 [When using XBM-Dxxx= (=:"S"'H’,"H2","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Max. number of equipment

Filter process Digital filter (200 ~ 64,000ms)
Time average (400~64,000ms)
Additional Average process Count average (2~64,000 times)
function M_ovmg average (2~1QO)
Alarm Disconnection detection
Max./Min. display Display Max./Min.
Scaling function Signed scaling / Unsigned scaling
Consumption Inner DC5V 100mA
current External DC24V 100mA
Weight 639
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1.2.5 Analog Input/Output

(1) Input performance specification

ltems XBF-AHO4A
No. of input channel 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analog DCO~5V DC 0 ~ 20mA
input DC 0~ 10V (input resistor 250 Q)
Range
range (input resistor: 1 MQ or above)
Input range can be set through external voltage/current selector switch after
setting at user program or 1/O parameter per input channel
Type 12bit binary data
Unsigned
0 ~ 4000
value
Signed value -2000 ~ 2000
Digital
100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
output Range Precise
0~ 500 (DC 0 ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
value
0~ 1000 (DC 0 ~ 10V)
Percentile
0 ~ 1000
value
1/4000
Max. resolution 1.25mV (DC 1~5V, 0~5V) 5uA (DC4~20mA, 0~20mA)
2.5V (DC 0~10V)
Precision +0.5% or less
Max. conversion speed 1ms/channel
Absolute max. input DC +15V DC +25mA
Filter function Digital filter (4 ~ 64,000ms)
Time averaging (4~16,000ms)
Additional Averaging
Cyclic averaging (2~64,000cycle)
function function
Moving averaging (2~100samples)
Alarm function Disconnection detection (DC 1~5V, DC4~20mA)
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(2) Output performance specification
ltems XBF-AHO4A
No. of output channel 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analog DC 0~ 5V DC 0 ~ 20mA
output DC O~ 10V (Load resistor 510 Q or less)
Range
range (Load resistor: 2kQ or above)
Input range can be set through external voltage/current selector switch after
setting at user program or 1/O parameter per input channel
Type 12 bit binary data
Unsigned
0 ~ 4000
value
Signed value -2000 ~ 2000
Digital
] 100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
input Range Precise
0~ 500 (DC 0 ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
value
0~ 1000 (DC 0 ~ 10V)
Percentile
0 ~ 1000
value
1/4000

Max. resolution

1.25MV (DC 1~5V, 0~5V) 5uA (DCA4~20mA, 0~20mh)

2.5 (DC 0~10V)

Precision

+0.5% or less

Max. conversion speed

1ms/channel

Absolute max. output

DC +15V DC 25mA

Additional function

Function setting channel output status

(Can select one among Previous, Minimum, median, maximum)

(3) /10 common performance specification

Items

XBF-AHO4A

Insulation method

Photo coupler insulation between /O terminal and PLC power (not

insulated between channels)

1/0 terminal block

11 points terminal block

No. of I/0 occupation point

Fixed type: 64 points

Max. number of equipment

7 [When using XBM-Dxxx= (=:"S"H’,"H2”","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Consumption Internal (DC 5V) 120mA
current External (DC 24V) 130mA
Weight 739
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1.2.6 Analog Input Option Board

Items XBO-ADO2A
Number of channel 2 channels
Type Voltage Current
DC 4 ~ 20mA
Analog input DCO~ 1QV DC 0 ~ 20mA
range (Input resistance: 1 M? or above) X
Range (Input resistance 250 Q)
Set by external voltage/current selector switch after being set at user
program or I/O parameter per each channel
Type 12 bit binary data
Ur\‘z%‘:d 0 ~ 4000
Digital output Signed value -2000 ~ 2000
Range -
Precise _ _ 400 ~ 2000 (DC 4 ~ 20mA)
value 0 ~ 1000 (DC 0 ~ 10V) 0 ~ 2000 (DC 0 ~ 201A)
Pe\;;ﬁjnetlle 0 ~ 1000

Max. resolution

1/4000 (DC 4~20mA: 1/3200)

5uh (DC 0~20mA)

2.5m (DC 0~10V) 6.254A (DC 4 ~ 20mA)

Accuracy

+1.0% or less

Max. conversion speed

1ms/channel + scan time

Absolute max. input

DC +12V /-10V DC +25mA

Additional

Average function

Count average (2 ~ 64,000 times)

function

Gain adjustment
function

Gain adjustment (-40~40)

Insulation method

No insulation between channels
No insulation between input terminal and PLC main unit

Input terminal

5 - point terminal block

1/0 points occupied

Fixed type: 64 points

Max. no. of installation

1 (when using XBC-DR10E/DR14E type)
2 (when using XBC-DR20E/DR30E type)
2 (when using XBC-DxxxS/SU type)

Supply power Internal DC 5V
Consumption current 50mA
Weight 20g
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1.2.7 Analog Output Option Board

Item XBO-DAO02A
No. of channels 2 channels
Type Voltage Current
~ m
output (Load resistance: 2k2 or more) . _
range Range (Load resistance: 450Q))
Output range can be set at user program or I/O parameter for each
channel
Type 12-bit binary data
Unsi
nsigned 0~4000
value
Digital .
19! Signed value -2000 ~ 2000
PUt | Range 400 ~ 2000 (DC4~20mA)
~ ~20m
Precise value 0 ~ 1000 (DCO~10V
IS¢ vall ( ) 0 ~ 2000 (DCO~20mA)
Percentile value 0 ~ 1000

1/4000 (DC 4 ~ 20mA: 1/3200)

Maximum resolution

2.5V (DC 0 ~ 10V)

5uA (DC 0~20mA)
6.254A (DC 4~20mA)

Accuracy

+1.0% or less

Maximum conversion speed

1ms/channel + scan time

Additional function

Channel output state setting (former, min, middle, max value)

Gain adjustment function

Insulation method

no insulation between analog output channels
no insulation between output terminal and PLC main unit

I/O terminal

5-point terminal block

Power supply

Internal 5V

I/O points occupied

Fixed type: 64 points

Supply power Internal DC5V
Current consumption 150mA
Weight 20g
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1.2.8 Analog I/O Option Board

(1) Input performance specification

Iltems XBO-AHO2A
Number of channels 1 channel
Type Voltage Current
~ 20mA

Analog DC 0~ 10V gg 3 N igmA

input i D AMR .

Irail;e Range (Input resistance: 11 or above) (Input resistance: 250 Q)
Set by external voltage/current wiring after being set at user program
or I/O parameter per each channel

Type 12 bit binary data
Unsigned _
value 0 ~ 4000
Digital Signed value -2000 ~ 2000
output Range Precise N _ 400 ~ 2000 (DC 4 ~ 20mA)
value 0~1000 (D€ 0~ 10V) 0 ~ 2000 (DC 0 ~ 20mA)
Percentile 0 - 1000
value

Max. resolution

1/4000 (DC 4~20mA: 1/3200)

5uA (DC 0~20mA)

2.5 (DC 0~10V) 6.25/A (DC 4~20m)

Accuracy

+1.0% or less

Max. conversion speed

1ms/channel + scan time

Absolute max. input

DC +12V / -10V | DC +25mA

Average function

Count average (2 ~ 64,000 times)

Additional

. Gain adjustment
function

function

Gain adjustment (-40~40)

(2) Output performance specification

Items XBO-AHO02A
Number of channels 1 channel
Type Voltage Current
~ 20mA
Analog DC 0 ~ 10V DC 4~ 20
output (Load resistance: 2kQ or above) DC 0 ~ 20m
ranp e Range ) (Load resistance: 450 Q)
g Set at user program or I/O parameter per each channel per each
channel
Type 12 bit binary data
Unsigned 0 ~ 4000
value
Digital Signed value -2000 ~ 2000
input Range Precise 400 ~ 2000 (DC 4 ~ 20mA)
value 0~ 1000 (DC 0~ 10V) 0 ~ 2000 (DC 0 ~ 20mA)
Percentile 0 - 1000
value

Max. resolution

1/4000 (DC 4 ~ 20mA: 1/3200)

5uA (DC 0~20mh)

2.5 (DC 0~10V) 6.254 (DC 4~20mh)

Accuracy

+1.0% or less

Max. conversion speed

1ms/channel + scan time

Additional function

CH output status setting(select among former, min, middle, max value)
Gain adjustment function
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(3) /0 Common performance specification

Items

XBO-AHO02A

Insulation method

Non-insulation betweens analog 1/0 channels
Non-insulation between 1/O terminal and PLC main unit

1/0 terminal

5-point terminal block

I/O occupation point

Fixed type: 64 points

Max. installation count

1(when using XBC-DR10E/DR14E type)
2(when using XBC-DR20E/DR30E type)
2(when using XBC-DxxxS/SU type)

Supply power Internal DC5V
Consumption current 150mA
Weight 20g
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1.2.9 RTD Input Option Board

ltems XBO-RDO1A
No. of input channels One channel
Input sensor PT100 JIS C1604-1997
type JPT100 JIS C1604-1981 , KS C1603-1991
Temperature PT100 -200 ~600°C
Input range JPT100 -200 ~ 600°C
PT100 -2000 ~ 6000
Digital output
JPT100 -2000 ~ 6000
Accuracy Within +1.0%

Conversion speed

25m/1 channel

Channel to

. Channel
Insulation

Non-insulation

Power

Terminal to PLC

Insulation (Photo-Coupler)

Terminal block

5-point terminal block

I/O points occupied

Fixed type: 64 points

Max. number of equipment

1 (when using XBC-DR10E/DR14E type)
2 (when using XBC-DR20E/DR30E type)
2 (when using XBC-DxxxS type)

Wiring method 3-wire type
Averaging Count averaging function
Function
Alarm Disconnection detection
Supply power Internal DC5V
Consumption current 30mA
Weight 20g
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1.2.10 Thermocouple Input Option Module

Items XBO-TCO02A
Number of input channel 2 channels
Type of input sensor Thermocouple K/ J type (JIS C1602-1995)
Range of input K type sensor -200.0°C ~ 1300.0°C
temperature J type sensor -200.0°C ~ 1200.0°C
16 bit binary data
Digital output Temp. display unit Displaying down to one decimal place
(K, J, type: 0.1°C)
Accuracy +1.0% or less
Conversion speed 50ms/2chanelles —notel)
Reference Auto compensation by RJC sensing (Thermistor)
junction . o
compensation Compensation amount +1.0°C
Additional Average process Count averaging
function Alarm Input disconnection detection
Warming-up time 15 min or above — note2)
Non-insulation between input channels
Insulation method Non-insulation between input terminal and PLC
main unit
I/0O terminal 5-point terminal block
1 (when using XBC-DR10E/DR14E type)
Max. number of equipment 2 (when using XBC-DR20E/DR30E type)
2 (when using XBC-DxxxS type)
Supply power Internal DC5V
I/0 occupied points Fixed type: 64 points
Consumption current 50mA
Weight 20g
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Chapter 2 Analog Input Module

2.1 Setting Sequence before operation

XBF-ADO4A

Before using the analog input module, follow steps below.

Checking performance specification

|—.

Wiring

I —

Setting external voltage/current switch I—.

Reading analog input data

Setting parameter

Programming

Refer to trouble shooting when there is error
or analog data is abnormal.

Specification (2.2 performance specification)
®  Operating environment

® Input type and range

® Digital output range

Wiring
® Wiring power (External DC24V)
® Wiring analog input

Setting switch
®  Setting voltage/current input type

Analog input test
® XG5000 special module monitor test mode

Parameter
® XG5000 I/O parameter

Programming
® Programming for reading analog data
(U device)
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2.2 Specifications

2.2.1 General specifications

General specifications are as follows.

Related

No. Item Specifications specifications
1 Ambient 0T ~+55°C i
temperature
p | Storage 25T ~+70C .
temperature
Ambient 0 '
3 humidity 5 ~ 95%RH (Non-condensing) -
4 [Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 ¥ (1G)
resistance For continuous vibration 10 times each IEC61131-2
- . directions
Frequency Acceleration Amplitude (X, Y and 2)
5<f<84Hz - 1.75 mm
8.4<f<150Hz 4.9 s (0.5G) -
o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2
e Half-sine, 3 times each direction per each axis
S AC: + 1,500V
quare waye LSIS standard
Impulse noise DC: + 900V
Electrostatic . . IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Fast tansient | Seament Power supply DlgltaI/anglog mput/output IEC 61131-2,
module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -

2-2
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2.2.2 Performance specifications

Performance specifications are as follows.

Iltems XBF-ADO4A
Type Voltage Current
Analog input 5C 4~ 20mA
range ~ -
’ Range (Dlr?pgt rels(i);/tance' 1 MQ min.) DC 0 ~20mA
) ) (Input resistance 250 Q)
Type 12 bit binary data
Unsigned 0 ~ 4000
value
Digital output Signed value -2000 ~ 2000
Range Prec
recise 0 ~ 1000 400 ~ 2000/0 ~ 2000
value
Percentile 0 ~ 1000
value
Max. resolution 2.5mV(1/4000) 5/A(1/4000)
Accuracy +0.5% or less
Max. conversion speed 1.5ms/channel
Absolute max. output DC 15V DC +25mA

No. of output channel

4 channels

Insulation method

Photo-coupler insulation between input terminal and PLC power
(No insulation between channels)

Connection terminal

11 point terminal block

I/O points occupied

Fixed type: 64 points

Max. no of installation

7 [When using XBM-Dxxx= (=:"S"H’,"H2","HP") type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

. Inner (DC 5V) 120mA
Consumption
current
! External (DC 24V) 62mA
Weight 649

Additional function

Filter-processing, average-processing (time, count)

1) When A/D conversion module is released from the factory, Offset/Gain value is as adjusted for respective
analog input ranges, which is unavailable for user to change.

2) Offset Value: Analog input value where digital output value is 0 when digital output format is set to

Unsigned Value.

3) Gain Value: Analog input value where digital output value is 16000 when digital output format is set to

Unsigned Value.
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2.3 Name of part and function

Respective designations of the parts are as described below.

HBF-ADO4A
RUN ¢ @
=
cHz E «—
CHZ [T
&= )
N[
°12[ E]
w5 | p— e
L =]
=N
D244 [::"El
= [=EX
XEF—ADC4A /
/=
No. Description
RUN LED
@ = Displays the operation status of XBF-ADO4A

On: Operation normal
Flickering: Error occurs (page 12-30)
Off: Module error

Terminal block

external devices.

@ = Analog input terminal, whose respective channels can be connected with

Voltage/Current selection switch

= Switch for voltage and current selection of analog input
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2.4 Characteristic of I/O conversion

Characteristics of /0 conversion are the inclination connected in a straight line between Offset and
Gain values when converting analog signal (voltage or current input) from PLC’s external device to
digital value. 1/0 conversion characteristics of A/D conversion modules are as described below.

Analog input applicable
-~ B =
range
1011 2047 4047
1000 2000 4000 4
/& Gain
| value
750 1000 3000
Digital
output
500 0 2000
value
250 -1000 1000
0 -2000 0 N
—— Offset value
Analo
) g DCO ~ 10V ov 5V 10V
input value
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2.5 Conversion Characteristic according to Input Range

Voltage input range can be set through user program or special module package for respective
channels. Output formats of digital data are as specified below;

A. Unsigned Value
B. Signed Value
C. Precise Value
D. Percentile Value

2.5.1 Iftherangeis DC 0 ~ 10V

1011 1011 2047 4047
1000 1000 2000 4000

750 750 1000 3000

500 500 0 2000

250 250 -1000 1000

0 0 -2000 0

ov 25V 5V 75V Vv
Analog input value (voltage)

U soxsco-og.on

igital output value for voltage input characteristic is as specified below.
(Resolution (based on 1/4000): 2.5 mV)

Digital output Analog input voltage (V)
range 0 25 5 75 10 10.11
Unsigned value
'gned vaiu 0 1000 | 2000 | 3000 | 4000 | 4047
(0 ~ 4047)
Signed value 2000 | -1000 0 1000 | 2000 | 2047
(-2000 ~ 2047)
Precise value
0 250 500 750 1000 | 1011
(0~ 1011)
Percentile value
0 250 500 750 1000 | 1011
(0~ 1011)
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2.5.2 If the range is DC 0 ~ 20mA

2047
2000

1000

-1000

-2000

4047
4000

3000

2000

1000

1011 2023
1000 2000
750 1500
500 1000

a 250 500

g

fg 0 0

d

S]

OmA 5mA 10mA

15mA

Analog input value (current)

= Digital output value for current input characteristic is as specified below.
(Resolution (based on 1/4000): 5 #A)

20mA

Digital output

Analog input current (M)

range 0 5 10 15 20 20.23
Unsigned value
0 1000 2000 3000 4000 4047
(0 ~ 4047)
Signed value
-2000 -1000 0 1000 2000 2047
(-2000 ~ 2047)
Precise value
0 500 1000 1500 2000 2023
(0 ~2023)
Percentile value
0 250 500 750 1000 1011
(0~1011)
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If analog input value exceeding digital output range is input, the digital output value will be kept to be
the max. or the min. value applicable to the output range specified. For example, if the digital output
range is set to unsigned value (0 ~ 4000) and the digital output value exceeding 4047 or analog

1)

2)

2.5.3If range is DC4 ~ 20mA

1011
1000

750

500

Digital output value

250

2023
2000

1600

1200

800

2047
2000

1000

-1000

4047
4000

3000

2000

1000

0 400 -2000 0
-12 381 -2048 -48
4mA 8mA 12mA 16mA 20mA
Analog input value (voltage)
= Digital output value for current input characteristic is as specified below.
(Resolution (Based on 1/4000): 5 #A)
Digital Analog input current (mA)
Output range 0 4 8 12 16 20 20.23
Unsigned value
-48 0 1000 2000 3000 4000 4047
(-48 ~ 4047)
signedvalue | o 01e | 2000 | -1000 | 0 1000 | 2000 | 2047
(-2048 ~ 2047)
Precise value | 501 | 400 | 800 | 1200 | 1600 | 2000 | 2023
(381 ~ 2023)
Percentile value
-12 0 250 500 750 1000 1011
(-12 ~ 1011)

value exceeding —0 is input, the digital output value will be fixed as 0~4047.

Voltage and current input shall not exceed £15 V and +25 mA respectively. Rising heat may cause

defects.
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2.6 Accuracy

Accuracy of digital output value does not changed even if input range is changed. Figure below

shows the range of the accuracy with analog input range of O ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBF-ADO4A is £0.5%.

4020
4000
B98O /
2000
B
‘é
f
20§
P
ov 5Vv 10V

Analog input voltage

[ Accuracy |

(1) Accuracy when using 5V input
4000 % 0.5% =20

Therefore the range of the accuracy will become (2000-20) ~ (2000+20) = 1980 ~ 2020
when using 5V input.

(2) Accuracy when using 10V input
4000 x 0.5% =20

Therefore the range of the accuracy will become (4000-20) ~ (4000+20) = 3980 ~ 4020
when using 10V input.
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2.7 Functions of Analog Input Module

Functions of XBF-ADO0O4A conversion module are as described below.

Function Description
Channel Run/Stop (1) Specify Run/Stop of the channel to execute A/D conversion.
setting (2) If the unused channel is set to Stop, whole Run time can be reduced.
Input voltage/Current (1) Specify analog input range to be used.
range setting (2) Select range in parameter setting after select Voltage/Current switch.
Output data format (1) Specify digital output type.
setting (2) 4 output data formats are provided in this module.

(1) Sampling processing
Sampling process will be performed if A/D conversion type is not specified.
A/D conversion (2) Filter processing
methods Used to delay the sudden change of input value.
(3) Average processing
Outputs average A/D conversion value based on frequency or time.

There are three A/D conversion methods, sampling processing, filter processing and average processing.

Sampling Processing

A/D Conversion Methods Filter Processing

Average Processing —[Time Average
Count Average
(1) Sampling processing

It collects analog input sign through general A/D conversion processing at a specific interval
so to convert to digital. The time required for A/D conversion of analog input sign till saved on
the memory depends on the number of channels used.

(Processing time) = (Number of channels used) X (Conversion speed)

(Ex.) If the number of channels used is 3, its process time will be
3x15 ms =4.5 ms

Sampling is to calculate the sampling value of continuous analog sign at a specific interval.

2-10
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(2) Filter processing

Filter process function is used to obtain stable digital output value by filtering (delaying) noise or
sudden change of input value. Filter constant can be specified for respective channels through user
program or I/O parameters setting.

« Setting range: 1 ~ 99 (%)

FInl=(1-a)xAn]+axF[n-1]

F[n]: Present filter output value

A[n]: Present A/D converted value

F[n-1]: Previous filter output value

A: Filter constant (0.01 ~ 0.99: previous value
added)

4 If filter setting value is not specified within 1 ~ 99, RUN LED flickering at an interval of 1 second.
In order to set RUN LED to On status, reset the filter setting value within 1 ~ 99 and then convert
PLC CPU from STOP to RUN. Be sure to use request flag of error clear (UXY.11.0) to clear the
error through modification during RUN.

« Analog input range: DC 0 ~ 10 V, Digital output range: 0 ~ 4000
« If analog input value changes 0 V — 10 V (0 — 4000), filter output value based on o value is as
specified below.

Filter output value
RN 0scan | 1scan 2 scan 3scan | ¢ VS
*1) 0.01 0 3600 3960 3997 1% inclined toward previous value
*2) 0.66 0 1360 2257 2850 50% inclined toward previous value
*3) 0.99 0 40 80 119 99% inclined toward previous value

4000 output after about 4 scans
4000 output after about 18 scans
4000 output after about 950 scans(1.19 s for 1 channel Run)

Q If filter process function is not used, present A/D converted value will be output as it is. The filter
process function takes value-added data between ‘Present A/D converted value’ and ‘Previous A/D
converted value'. And the value-added data can be decided with filter constant. If output data
shakes too much, set a big filter constant value.

(3) Average processing

This process is used to execute A/D conversion of the channel designated for specified frequency
or for specified time and save the average of the accumulated sum on memory. Average processing
option and time/frequency value can be defined through user program or 1/O parameters setting for
respective channels.

(a) What is the average process used for
This process is used for A/D conversion of abnormal analog input signal such as noise to a value
near to normal analog input signal.

(b) Average processing type
Average processing type is of time average and count average.

1) Time average processing
= Setting range: 4 ~ 16000 (ms)
= Average processing count within specified time is decided based on the number of channels used.

Setting time

Average processing count = -
(Number of Channels used) x (Conversion Speed)

Ex.1) Channels used: 1, setting time: 16000 ms
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Average processingcount = 16000 ms = 10667 times
1x1.5ms

Ex.2) Channels used: 4, setting time: 4 ms

. 4 ms .
Average processingcount = ——— = 1times
4 x1.5ms

If setting value of time average is not specified within 4 ~ 16000, RUN LED flickering at an interval
of 1 second. In order to set RUN LED to On status, reset the setting value of time average within 4
~ 16000 and then convert PLC CPU from STOP to RUN. Be sure to use request flag of error clear
(UXY.11.0) to clear the error through modification during RUN.

« Time average is processed after converted to average of the times inside the A/D conversion
module. In this case, a remainder may be produced when setting time is divided by (humber of
channels used X conversion speed), which will be disregarded. Thus, the average processing
frequency will be the quotient of [(setting time) + (number of channels used x conversion speed)].

Ex.) If the number of channels used is 5, and setting time is 151 ms

151 ms + (4 X 1.5 ms) = 26 times ...... Remainder of 2 — 26 times

2) Count average process

« Setting range: 2 ~ 64000 (times)

« The time required for average value to be saved on memory when frequency average used
depends on the number of channels used.

Process time = setting frequency X number of channels used X conversion speed

If setting value of count average is not specified within 2 ~ 64000, RUN LED flickering at an interval
of 1 second. In order to set RUN LED to On status, reset the setting value of frequency average
within 2 ~ 64000 and then convert PLC CPU from STOP to RUN. Be sure to use request flag of

error clear (UXY.11.0) to clear the error through modification during RUN.

Ex.) If the number of channels used is 4, and average processing frequency is 50
50 X 4 X (1.5 ms) =300 ms

2-12
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2.8 Wiring

2.8.1 Precaution for wiring

(1) Don't let AC power line near to A/D conversion module’s external input sign line. With an enough
distance kept away between, it will be free from surge or inductive noise.

(2) Cable shall be selected in due consideration of ambient temperature and allowable current,
whose size is not less than the max. cable standard of AWG22 (0.3m),

(3) Don't let the cable too close to hot device and material or in direct contact with oil for long, which
will cause damage or abnormal operation due to short-circuit.

(4) Check the polarity when wiring the terminal.

(5) Wiring with high-voltage line or power line may produce inductive hindrance causing abnormal
operation or defect.

2.8.2 Wiring examples
(1) Example of voltage wiring

- In case of voltage/current input, wiring is same. Adjust the voltage/current setting switch according
to the case.

HBF-ADO4A
RUN
T A CHO— +
! L4 Yoasl
_>_I ] —
cHo [T
cHl [T
cHz [T
cHE [T
g A CHI— +
B | [0 CHO+ CHO
> \Ij - CHO- +|: ==N
CH1+ CHA o]
+— | e
CH1- _|: E:El
ﬂDq n—n CH2 + CH2+ ciz o]
5 £ CH2- _[ o]
> L CH3+ cH =]
CH3- _|: E:"El
=]
l DC24V+
| ) cris - DC24V- LCE4Y =]
,>_I ) — iy E:El
XEF—AD04H

¢

DC power
(For analog

supply)

(a) Input resistance of current input circuit is 250 Q (typ.).
(b) Input resistance of voltage input circuit is 1 MQ (min.).
(c) Enable the necessary channel only.

(d) Analog input module doesn’t support power for input device. Use the external power
supplier.

2-13
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(2) Wiring example of 2-Wire sensor/transmitter (current input) -

- In case of voltage/current input, wiring is same. Adjust the voltage/current setting switch according
to the case.

X BF-AD04A
RUM
+ 2-Wire [ CHO
DC_E—l— Tansmitter N 1 —
/J7 CHO [T
CHY [
cHz [
cHz [T
C_JrE 2-Wire n— CH1
D Transmitter 1 CHO+ CHD
T | - CHO- +|: o]
/J7 CH1+ CH1 o]
+— | e
G N =
" W ~——n CH2 L S N
- Wire - = -
D(J‘I: Transmitter 1 che —[ =N
T [ crar [lew | e
» oo | [If5
=]
- DC24V+
C:E 2= Wire o w—N AL DC24V- peza| 2]
b —l— Transmitter r : Lﬂ'_—l:g
77 ,J7 KEF —A004

d
i

DC power
(for analog
supply)

(a) Input resistance of current input circuit is 250 Q (typ.).

(b) Input resistance of voltage input circuit is 1 MQ (min.).

(c) Enable the necessary channel only.

(d) Analog input module doesn’t support power for input device. Use the external power supplier.

2-14
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(3) Wiring example of 4-Wire sensor/transmitter (Voltage/Current input)

- In case of voltage/current input, wiring is same. Adjust the voltage/current setting switch according

to the case.
KBF-AD04A
RUMN
c—+‘: 4-Wire CHO— +
DC—=—| Transmitter l\/ + Wl
CHO |1
CH1 ([
cHZ [T
CHz ([T
+ -
4-Wire
D(}h: i ‘ CHO+ CHO
T Transmitter
= CHO- +|: N
CH1+ CH o]
+— | 2]
CIre M
— CH2+ G e
= 4 Wire Chor— Chz- L
OC==/| Transmitterf— t CH3+ | che =]
I +—| 2]
CH3- _E SEH|
DC24V+ %
+ -
—] 4-Wire DC24V- [y
OC==| Transmitter| L’f“—_E
*HF —AD04

(For analog
supply)

(a) Input resistance of current input circuit is 250 Q (typ.).
(b) Input resistance of voltage input circuit is 1 MQ (min.).
(c) Enable the necessary channel only.

(d) Analog input module doesn’t support power for input device. Use the external

power supplier.

2-15
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(4) Relationship between voltage input accuracy and wiring length -
In voltage input, the wiring (cable) length between transmitter or sensor and module has an effect on
digital-converted values of the module as specified below.

_______________________

! Rs Re ! |
i I - i
; [ : L1 :
L Vs <> i Vin i A
i i Rc ! i
i i I i
' Load : L | : :
Andlog inpuit (Voltage)

Where,
Rc: Resistance value due to line resistance of cable
Rs: Internal resistance value of transmitter or sensor
Ri: Internal resistance value (1MR) of voltage input module
Vin: Voltage allowed to analog input module

% Vi: Tolerance of converted value (%) due to source and cable length in voltage input

] Ri xVs
Vin = -
[Rs +(2xRc)+Ri]
%Vi :(1—\/#”}100%
Vs

2-16
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2.9 Operation Parameter Setting

A/D conversion module’s operation parameters can be specified through XG5000’s [I/O parameters].

(1) Settings

For the user’s convenience of A/D conversion module, XG5000 provides GUI (Graphical User
Interface) for parameters setting of A/D conversion module. Setting items available through [I/O

parameters] on the XG5000 project window are as described below in the table.

Item

Details

[I/O parameter]

1)

)

Specify the following setting items necessary for the module
operation.

- Channel Enable/Disable setting

- Setting ranges of input voltage/current

- Output data format setting

- Filter processing Enable/Disable setting

- Filter constant setting

- Average processing Enable/Disable setting

- Average processing method setting

- Average value setting

The data specified by user through S/W package will be saved on A/D
conversion module when [Special Module Parameters] are
downloaded. In other words, the point of time when [Special Module
Parameters] are saved on A/D conversion module has nothing to do
with PLC CPU'’s status RUN or STOP.

(2) /O Parameter setting
(a) Run XG5000 to create a project.
(Refer to XG5000 program manual for details on how to create the project)

(b) Double-click [I/O parameters] on the project window.

| Project Window

- x|

[Vertical Line]

[terns

@s
E@

MewFPLC{XGE-=BMS)-5Stop
-9 Variable/Comment
EI IE:. Parameter
. .® Basic Parameters
el /0 Parameters

: l E Internal Parameters
=- - Scan Program
[ MewProgram

Ll Project

(c) On the ‘l/O parameters setting’ screen, find and click the slot of the base A/D conversion module
is installed on. 4-channel voltage type of A/D conversion module is installed on Base No.0, Slot

No.4 in this description.
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Module list
=@ Base 00 : Default Sl todule Comment Input Filter Emergency Output Allocation
gz 00+ Default Offnain)

togzp 01 Default
togm 02 Default
oy 03 1 Default
=9 04 : Default
g 05 ¢ Default
togzp 06 Default
gz 07 1 Default

|

[EIj ——
Delete Slot | Deleteﬂasel Basegemngl Delete All | Details | Brint v| QK I Cancel |

(d) Click the arrow button on the screen above to display the screen where an applicable module
can be selected. Search for the applicable module to select.

21
Module list
=@ Base 00 : Default Slat Module Comment Input Filter Emergency Output Allocation
ey 00 1 Default D[main)

g 01 1 Default
ez 12 ¢ Default

== 03 ! Default
ez 04 1 Default
~ezg 05 1 Default
~zg U6 : Default

== 07 Default

N R A
- Digital Module List
=il Special Module List
Elﬁ ALnalog Input Module

\“mmlm o

B Commurication Maduls List

O/ — D
Delete Slot Delet _I Print ¥ oK Cancel|

(e) After the module selected, click [Details].

21|

Module list

[=] @ Base 00 ' Default Slot Module Comment Input Filker Emergency Output Allocation
ez 00 ¢ Default Ofmain]

g 01 Default

= 02 : Default

= 03 : Default

A 04 : XBF-ADD4A (Walt/Curr
ez 05 ¢ Default

iz 06 Default

tzg 07 Default

POO1ED ~ POO19F

\Jmmem—t

D

Delete Slat I Delete Base | Base §eﬂing| Delete All Details Print ¥ | 0K I Cancel

(f) A screen will be displayed for you to specify parameters for respective channels as shown below.
Click a desired item to display parameters to set for respective items.

rrent, 4-CH3 21|
=BF-abods (WoltCurrent, 4-CH)

Parameter cHO ZH 1 CH 2 CH 3
[T Channel status Disahle Disable Disahle Disable
[T Inputrange 0-~10% 0-~1 00 O-~10% 0-1 0
Output type O-~4000 O-~4000 O-~4000 O-~4000
[T Filter process Disahle Disable Disahble Disable
Filter constant 1 1 1 1
[T Awerage setting Disahle Dizahble Disahle Disahble
™ Average processing Count-Awr Count-Avr Count-Aar Count-Avr
Average value 2 2 2 2

T Cancel

El ECTRIC | 2_18
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2.10 Special Module Monitoring Functions

Functions of Special Module Monitoring are as described below.

(1) Monitor/Test
Through applicable XG5000 menu of [Monitor] -> [Special Module Monitoring], A/D converted
value can be monitored and the operation of A/D conversion module can be tested.

(2) Monitoring the max./min. value
The max./min. value of the channel can be monitored during Run. However, the max./min. value
displayed here is based on the present value shown on the screen. Accordingly, when
[Monitoring/Test] screen is closed, the max./min. value will not be saved.

= The parameters specified for the test of A/D conversion module on the “Special Module
Monitoring” screen of [Special Module Monitoring] will be deleted the moment the “Special
Module Monitoring” screen is closed. In other words, the parameters of A/D conversion module
specified on the “Special Module Monitoring” screen will not be saved in [I/O parameters] located

al Module Monitar =l
KBF-AD04A (Valt/Current, 4-CH)
Item MaxiMin value Current value
CHO AID value oin i}
CH1 AD value oro o
CH2 AD value nin 0
CH3 AD value oin 0
Itemn Setting Yalue | Current ¥alue
Channel CHO
Channel status Disahle / Disahle \
Input range 0-10% 010
Output type 0~4000 0~4000
Filter process Disahle Disahle > NOt Saved in
Filter constant 1 1 [|/O parameterS]
Awerage setting Disahle Disahble
AvErane processing Count-Ayr \ countanr /
Average value 2 \ 2 /
N’
Reset max/min value Sthf ManEng; Test |
Close |

= Test function of [Special Module Monitoring] is provided for user to check the normal operation of
A/D conversion module even without sequence programming. If A/D conversion module is to be
used for other purposes than a test, use parameters setting function in [I/O parameters].
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2.10.1 How to use special module monitoring

Monitoring special module will be based on XBF-ADO4A.

(1) Start of [Special Module Monitoring]

Go through [OnLine] -> [Connect] and [Monitor] -> [Special Module Monitoring] to start. If the
status is not [OnLine], [Special Module Monitoring] menu will not be active.

Mnnituri Debug Tools Window Hel
m Start/Stop Monitoring

Fausing Conditions, ..

@ BEE

&=y
(=]

Device Monitaring

Special Module Monitoring
Trend Monitaring
C
]

ustormn Events
ata Traces

EE £ E

(2) How to use [Special Module Monitoring]

(a) With XG5000 connected to PLC CPU (on-line status), click [Monitor] -> [Special Module
Monitoring] to display ‘Special Module Select’ screen as in Fig. 5.1 showing base/slot

information in addition to special module type. The module installed on the present PLC system
will be displayed on the list dialog box.

Special Module List xl
Base | Slat | Module
i Base 0 ﬂ Internal HZC Module (Open-Caollector, 4-CH)
P Base 0 ﬂ Internal APM Module (Open-Collectar, 2-CH)
i Base 0 ﬂ Slot 1 *BF-aD044 (MoltyCurrent, 4-CH)
) Base 0 ﬂ Slot 2 #BF-DW044 (Moltage, 4-CH)
1] |
CNlodila T, bonitor Close |
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(b) Select Special module and click [Module information] to display the information as below.

cial Module Infornation 2

ﬁﬂ Displays the informations of special module,

tem Information
module Info HBF-ADD4A MéoltiCurrent, 4-CH)
085 version Module OFS Yersion 1.0
05 date 2006/ 3 2
Module status Mo Error. {0)

(c) Click [Monitor] on the “Special Module” screen in [Special Module List] to display [Special Module
Monitoring] screen as below, where 4 options are available such as [Reset max./min. value], [start
Monitoring], [Test] and [Close]. A/D conversion module’s output value and max./ min. value are
displayed on the monitoring screen at the top of the screen, and parameters items of respective
modules are displayed for individual setting on the test screen at the bottom of the screen.

Wodule Monitar 2=l
*BF-&0044 (Molt/Current, 4-CH3
Iterm Max/Min value Currentvalue
CHO AD value
CH1 AD value
CH2 AD value
CH3 AD value
Item Setting Yalue Current Walue
Channel CHO
Channel status Disable
Input range 0~10%
Output type 0-~4000
Filter process Disahle
Filter constant 1
Average setting Disable
AvErage processing Count-Avr
Average value 2
"é'éf"i‘ﬁ'é'&'é?l‘h’i'ﬁ"'(iéﬂi;i'é"él Start Monitoring | Test |
Close |
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(d) [Start Monitoring]: Click [Start Monitoring] to display A/D converted value of the presently -
operated channel. Below screen is the monitoring screen displayed when the whole channels

are in Stop status. In the present value field at the screen bottom, presently specified

parameters of A/D conversion module are displayed

ial Module Monitar 21
*BF-AD044 (Volt/Current, 4-CH)
Item MaxiMin value Currentvalue
CHO AD value nin 0
CH1 AD value oo 0
CH2 AD value oro 0
CH3 A/D value 0i0 0
ltem Setting Walue Current Walue
Channel CHOD
Channel status Disahle Disahle
Input range 0-~10% 0-~10%
Ciutput type 0~4000 0~4000
Filter process Disable Disahble
Filter constant 1 1
Average setting Disahle Disable
Average processing Count-Avr Count-Avr
Average value 2 2
Beszet maxmin value | Test |
Close |

Execution screen of [Start Monitoring]

(e) [Test]: [Test] is used to change the presently specified parameters of A/D conversion module.
Click the setting value at the bottom field of the screen to change parameters. Below screen
will be displayed after [Test] is executed with channels Qs input voltage range changed to -
0~20 mAin the state of input not wired.

al Module Monitor 2=l
ABF-AD044 (Volt/Current. 4-CH)
Item Iaxiin value Current value
CHO AD value oro 1]
CH1 AD value oin 1]
CH2 AD walue nin 1]
CH3 AD value nin 1]
ltern Setting Value | Current Value
Channel CHO
Channel status Dizahle Dizahle
Input range mj -1 0
Outputtype 0-4000 0-4000
Filter process Enable Enable
Filter constant 1 1
Average setting Disable Disable
Average processing Count-Avr Count-fur
Average value 2 2
Reset max/min value | Stop Monitoring | Test |

Execution screen of [Test]
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(f) [Reset max/min value]: The max/min value field at the upper screen shows the max. value
and the min. value of A/D converted value. Click [Reset max/min value] to initialize the
max./min. value. Below screen is after [Reset max/min value] button is clicked in the screen
of Special Module Monitor, where channel 0’s A/D converted value can be checked as reset.

Special Module Monitar ; i |
#BF-AD044 (Volt/Current, 4-CH)
lterm MzxMin value Current walue
CHO AD value oro a
CH1 AID value oro 0
CH2 AD value ora 0
CH3 AD value ora 0
lterm Setting Value Current Yalue
Channel CHO
Channel status Disable Disable
Input range 0~20maA 0-~10%
Output type 0--4000 0--4000
Filter process Enahle Enahle
Filter constant 1 1
Average setting Disahle Disahle
Average processing Count-Auwr Count-Ayr
Average value 2 2
es"iéf"i‘i‘i'é’is’é7ﬁﬁ'i'ﬁ"'(ﬁéTLi’é"§| Stop Monitoring | Test |
Close |

Execution screen of [Reset max/min value]

(9) [Close]: [Close] is used to escape from the monitoring/test screen. When the monitoring/test
screen is closed, the max. value, the min. value and the present value will not be saved any
more.

2-23| LSE corron




Chapter 2 Analog Input (XBF-ADO4A)

2.11 Register U devices

Register the variables for each module referring to the special module information that is set in the 1/O
parameter. The user can modify the variables and comments.

(1) Procedure

(a) Select the special module type in the [I/O Parameter Setting] window.

1/0 Parameter Setting 2l

Maodule list

= @ Base 00 Default | Slat | tadule | Comment Input Filter Emergency Output Allocation |

: Default (main)
1 XBF-8D044 (Molt/Curre - : - © POO040 ~ POOOFF

f Dﬁ?;'l? Y44 (Voltage, ¢ | XBF-DV044 (Voltage, 4CH) - - PO00G0 ~ PO0T1F

» Default
» Default
1 Default
: Default

~|m || o

< | .l

Delete Slot | Delete ﬂasel Ease ﬁettingl Delete Al | Details Print ¥ | 0K I Cancel

(b) Double click ‘Variable/Comment’ from the project window.

| Praject idindaw - = |
lterns |
=-EF sd +

B- @ NEWF‘LC(XGB HBMS)-5Stop
- Variable/Cornrment

E| [ Parameter

: E Basic Parameters
H /0 Parameters
¢ - Internal Parameters
=] - Scan Program

------ [ MewProgram

.ﬁ Project

(c) Select [Edit] — [Register U Device].
Editi Find/Beplace Wiew 0

=2
G
i Cut Ctrl+
Copy Ctrl+C
2
# Delete Del

Select All Ctrl+2,

042 Insert Line Ctrl+L
S¢ Delete Line  Ctrl+D

Ewport to Eile,
| Register U Device |

LSELecTric 2-24
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(d) Click ‘Yes'.

xesooo =

9P Autornatically register comments in the U Devices according to the special module set in the IO parameter,
‘_4-(} The previous comment will be deleted,
' Continue?

(e) As shown below, the variables are registered.

| V| Wiews Variable I:I i Device l E‘u’iew Flay I
Yariable Type ™ Device Comment 1=
1 Start_Condition BIT Hoooo
2 _O1_ERR BIT uo1.00.0o dralog Input Module: Module Error
3 _O1_RDY BIT uor.on.F 4nalog Input Module: Module Ready
4 _01_CHO_ACT B uor.on.0 dralog Input Module: CHO dctive
5 _01_CHI_ACT B ~guot.on.1 #nalog Input Module: CHY Active
B _01_CH2_ACT B uor.o.2 Aralog Input Module: CHZ dctive
7 _01_CH3_ACT BIT uon.o.3 4nalog Input Module: CHI Active
] _01_CHO_IDO BIT uo1.10.0 #ralog Input Module! CHO Input Disconnection Flag
9 _01_CH1_IDD BIT uor.10.1 dralog Input Module! CHT Input Disconnection Flag
10 |_M_CHZ_I00 BIT uor.10.2 #nalog Input Module: CHZ Input Disconnection Flag
1 _01_CH3_I00 BIT uo1.10.3 Aralog Input Module! CH3 Input Disconnection Flag
12| 01 _ERR CLR BIT uon.11.2 #nalog Input Module: Error Clear Request
13 |_02_CHO_ERR BIT uoz.00.0 #ralog Output Module: CHO Error
14 |_02_CHI_ERR BIT l0z.00.1 dralog Output Module: CHI Error
15 |_02_CHZ_ERR BIT uoz.on,2 Analog Output Module: CHZ Errar
16 |_02_CH3_ERR BIT uoz.o0.3 Aralog Output Module: CH3 Error f
17 | 02 RO¥ BIT uoz.on.F Analog Output Module: Module Ready
18 |_02_CHO_ACT BIT uoz.01.0 Aralog Output Module: CHO Actiwve
19 |_02_CHI_ACT BIT uoz2.o1 .1 dralog Output Module: CHI dctiwve
20 |_02_CHz_&CT BIT uoz.o1.2 Analog Output Module: CHZ Active
21 |_02_CH3_ACT BIT unz.n1.3 Aralog Output Module: CH3 dctive
22 | 02 CHOOUTEN  BIT uoz.0z.0 #nalog Output Module: CHO Output Status Setting
23 |_02_CHI_OUTEN  BIT loz.02.1 dnalog Output Module: CHI Output Status Setting
2 M7 TH* TTEN RIT 1 127 Analna Titont Modinle: CH? Motoint Statins Satting LI

(f) For IEC type, as shown below, the variables are registered.

/| Global Variable I:ZI Direct Varigble Comment [¥] Fiag l
Yariable Kind | Yariable | Type | fddress ||I\1,';t||uzl |Retain| Used | Comment

1 WYAR_GLOBAL _01_ADO_ACT BOOL Hx0.1.16 r r dnalog 10 Module: Input CHO dctive
2 WAR_GLOBAL _01_ADO_DATA WORD Ao, 1.4 r r dnalog |0 Module: Input CHO Data
3 WAR_GLOBAL _01_ADO_ERR BOOL Hx0.1.24 r r dnalog |0 Module: Input CHO Error
L) WAR_GLOBAL _01_ADO_|0D BOOL A0x0.1.20 r r #nalog 10 Module: [nput CHD Disconnect ion
5 WAR_GLOBAL _01_AD1_ACT BOOL Ax0.1.17 r r dnalog 10 Module: Input CHI dctive
[ WAR_GLOBAL _01_AD1_DATA WORD Ao, 1.5 r r dnalog |0 Module: Input CHI Data
7 WAR_GLOBAL _01_AD1_ERR BOOL Hx0.1.25 r r dnalog |0 Module: Input CH1 Error
8 WAR_GLOBAL _01_AD1_10D BOOL k0,121 r r #nalog 10 Module: [nput CHY Disconnection
El WAR_GLOBAL _01_DA0_ACT BOOL Bx0.1.18 r r 4nalog [0 Module: Output CHO Active
10 | VAR_GLOBAL _01_DAO_DATA WORD Hma, 1.7 r r dnalog |0 Module: Output CHO DATA
11 |VAR_GLOBAL _01_DA0_ERR BOOL Hx0.1.26 r r dnalog 10 Module: Output CHO Error
12 |VAR_GLOBAL _01_DAO_OUTEN BOOL Ax0.1.96 r r dnalog |0 Module: Output CHO Status Setti
13 |VAR_GLOBAL _01_D&1_ACT BOOL Hx0.1.19 r r dnalog [0 Module: Output CHI Active
14 |VAR_GLOBAL _01_DA1_DATA WORD Ao, 1.8 r r dnalog |0 Module: Output CH1 DATA
15 |VAR_GLOBAL _01_D&1_ERR BOOL Hx0,1.27 r r dnalog 10 Module: Output CH1 Error
16 |VAR_GLOBAL _01_DA1_OUTEN BOOL Hx0.1.97 r r #nalog |0 Module: Output CH1 Status Setti
17 |VAR_GLOBAL _O1_ERR BOOL Hx0.1.0 r r dnalog |0 Module: Module Error
18 |VAR_GLOBAL _O1_RO¥ BOOL Hx0. 1,15 r r dnalog |0 Module: Module Ready

(2) Save variables
(a) The contents of ‘View Variable’ can be saved as a text file.
(b) Select [Edit] -> [Export to File].
(c) The contents of ‘View variable’ are saved as a text file.
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(3) View variables
The example of XGB ‘S’ type and ‘H’ type is as follows.
(a) The example program of XG5000 is as shown below.

23

Hoom o0
Hooio 000 ot 0 [ e o ||
UU‘-U?-F UD]I'DI]'] [ oy un1.03 oot ||
LIDI.DID.F UDII-DII-Z [ wov unt. 04 iz ||
Woj.00F  uonare | U1 05 N
END
(b) Select [View] -> [Variables]. The devices are changed into variables.
o000 MIDi0
MODID  DLED01.CH0. AT | v DD g ||
_m_RInv _DI_ICHII_ACT B T [_
0101 01Coa. AT | v DR g ||
_m_RInv _DI_ICHEE_ACT B T L
END

(c) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.

MOoO00 Mong 10
o1 S—
oo WLF 01010 B e oo |
LAY _01_CHOLACT Ry
2
| omF | nv Wwios  ooool |
OLRDY_01CHILACT Ly
b ) R [ Wy Wi owie ||
1ROV _01_DHZ_ACT KAy
e e [ oy w5 owis |
1ROV _01_CHELACT Ly
END
23]
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(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

moogo mooio
o[—/1 ]
MDD1ID UDI1.DID.F UD|1'0|1'D Moy L0102 Do1on I—
I 1T 1T 1
Analog Input - Analog Input Analog Input
Module: Module: Module:
hodule CHO Active CHO Qutput
Ready
2
UD1.DID.F UDI1.DI1.1 Mo 0103 D000 l—
I 1 I
Analog Input  Analog Input Analog Input
Wodule: Wodule: Module:
Module CH1 Active CHT Qutput
Ready
UD1.DID.F UD|1'0|1'2 Moy o104 Do1om I—
I 1T 1
Analog Input Analog Input Analog Input
Wodule: Wodule: Module:
Module CHZ Active CH2 Qutput
Ready
UD1.DID.F UDI1.DI1.D Mo 0102 D000 l—
I 1 I
Analog Input - Analog Input Analog Input
Module: Wodule: Module:
Module CHO Active CHO Qutput
Ready
UD1.DID.F UDI1.DI1.3 Moy L0105 Do1om I—
I 1T 1
Analog Input Analog Input Analog Input
Wodule: Wodule: Module:
Module CH3 Active CH3 Output
Ready
EMD
28

(e) In case of IEC, you can see variables with diverse option at ‘View’ menu like (b)~(d). The following
is example selecting ‘View Variable/Comment’ at IEC type.

MoveChanne _01_CHO_AC
IWariable  _01_ROV T HOVE
{ | { | { | Et  EHO
_01_CHO_D& CHOConvers
Th 4 I OUT | janvalue
_Mm _ETH1 _AC MOVE
| | EN  ENO
_01_CH1_D# CHIConvers
Th 4 I OUTF ionvalue
_DI_ETHE_AE HOVE
| | EN  END
_01_CHZ_O# CHZConvers
Th 4 I 0T jonValue
_01_CHA_AL
T
| |
1 1
_01_CH3_D& CH3Convers
Th 1 ionYalue
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2.12 Configuration and Function of Internal Memory

A/D conversion module has the internal memory to transmit/receive data to/from PLC CPU.

2.12.11/0 area of A/D converted data
I/O area of A/D converted data is as displayed in table.

? g\,/,lc;? ?afl?;peg Dev(llclzzecagig)ned Details R/W | Sign direction
0
orrene | naont Noe S| ® | o - on
UXY.01.0 %UX0.x.16 CHO Run flag
0
e ctntas | e | o - ey
UXY.01.3 %UX0.x.19 CH3 Run flag
UXY.02 %UWO0.x.2 Cho digital output value R
UXY.03 %UWO0.x.3 Ch1 digital output value R A/D — CPU
UXY.04 %UWO0.x.4 Ch2 digital output value R
UXY.05 %UWO0.x.5 Ch3 digital output value R
UXY.11.0 %UX0.x.176 Flag to request error clear w CPU — A/D

- In the device assigned, X stands for the Base No. and Y for the Slot No. on which module is installed.
- In order to read ‘CH1 digital output value’ of A/D conversion module installed on Base No.0, Slot No.4,
it shall be displayed as U04.03. (in case of IEC type, %UW0.4.3)

“S” or “H” type  Base No. IEC type Base No
Word Sorter
Uuo4 ! 03 %UWO0.4.3
Device Type i Word Device Type i Word
Slot No. Slot No.

- In order to read ‘Flag to detect CH4 disconnection’ of A/D conversion module installed on Base No.0O,
Slot No.5, it shall be displayed as U05.10.4.

nsn or an type IEC type

Base No
Base No.
Word Sorter Bit Sorter
%UX0.5.19
Jgobs5 . 10 ! 4 T i ‘
¢ i ¢ # Device Type Bit
Device Type Word Bit Slot No.

Slot No.
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(1) Module Ready/Error flag (U0x.00, x: slot number)
(a) UOx.00.F: It will be ON when PLC CPU is powered or reset with A/D conversion ready to
process A/D conversion.
(b) UOx.00.0: It is a flag to display the error status of A/D conversion module.

Bitl5 Bitl4 Bit13 Bitl2 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

U0x.00

X

Apeay

I

I

I

I

I

I

I

I

I

I

I

I

I

I
Joug

4 4

Module READY Error status
Bit On (1): normal, Bit Off (0): error Bit On (1): error, Bit Off (0): normal

(2) Run channel flag (UXY.01, X: Base No., Y: Slot No.)

The area where Run information of respective channels is saved
* XGB series base number is 0

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

UXY.01 cjcjcic

(%UWO0.x.1 312110

I
I
I
I
I
I
I
I
I
I
I
I
T
T
T
T

Run channel information
Bit ON (1): During Run, Bit Off (0): Operation Stop

(3) Digital output value (UXY.02 ~ UXY.09, X: Base No., Y: Slot No.)

(a) A/D converted-digital output value will be output to buffer memory addresses UXY.02 ~
UXY.05 (%UWO0.x.2 ~ %UWO0.x.5) for respective channels.

(b) Digital output value will be saved in 16-bit binary.

% XGB PLC'’s base number is 0.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Channel 0 digital output value
Channel 1 digital output value
Channel 2 digital output value
Channel 3 digital output value
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(4) Flag to request error clear (( ) means the case of IEC type, x: slot number)
(a) If a parameters setting error occurs, address No.22’s error code will not be automatically
erased even if parameters are changed correctly. At this time, turn the ‘error clear request’ bit
ON to delete address No0.22's error code and the error displayed in XG5000's [System
Monitor]. In addition, RUN LED which flickering will be back to On status.

(b) The ‘flag to request error clear’ shall be used surely together with UXY.00.0 attached thereon
for guaranteed Normal operation.

% XGB PLC base number is 0

B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

UXY.11.0 E
p— - - - -— - - -— - -— -— - - -— -— C
(%UX0.x.11) R
Flag to request error clear (UXY.11.0)
Bit ON (1): Error clear request, Bit Off (0): Error clear standing-by
ia Loo1.0 00,000 Loo11.0 |
|| L] R
Errar Clear  Etror Flag Errar Clear
a0 Request Request
[How to use the flag to request error clear (“S” type or “H” type)]
BUED. 1178 BURODLTLO BUx0.1.178
| 1 | 1 R
.ﬁ.nala I olg .ﬁ.nali | l:lug fnalog
I nput Input [ nput
Module: Module: Module:
Errar Module Errar
Clear Errar Clear
Request Request

[How to use the flag to request error clear (IEC type)]
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2.12.2 Operation parameters setting area

Setting area of A/D conversion module’s Run parameters is as described in Table.

MR ERLIEE Details R/W Remark
Hex. Dec.

On 0 Channel enable/disable setting R/W PUT
n 1 Setting ranges of input RIW PUT
voltage/current
2H 2 Output data format setting R/W PUT
3 3 Filter processing enable/disable RIW PUT
setting

4n 4 CHO filter constant

SH 5 CHL1 filter constant

6H 6 CH2 filter constant RIW PUT
7H 7 CH3 filter constant

Ch 12 Average processing enable/disable RIW

setting

Dx 13 Average processing method setting | R/W

En 14 CHO average value PUT
Fn 15 CH1 average value RIW

10nH 16 CH2 average value

114 17 CHS3 average value

161 22 Error code R/W GET

¥ R/W is to denote Read/Write if available from PLC program.

(1) Setting operation channels
If the channel to use is not specified, all the channels will be set to prohibit.

Address 0

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

CH.|CH.|CH. [CH.

\ I
V

Setting channel to use (bit)
Bit On (1): Run, Bit Off (0): Stop

(2) Setting input range
The range of analog voltage input is DC 0~10V, the range of analog current input is DC 4~20mA.

Address 1

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6é bit5 bit4 bit3 bit2 bitl bit0

—|—|—|—|—]|—]|—]—] CH3 CH.2 CH.1 CH.0

v

Setting input range (bit)
- 00: 0 ~ 10V

- 01: 0 ~20mA

> 10: 4 ~20mA

2-31



Chapter 2 Analog Input (XBF-ADO4A)

(3) Setting output data type
(a) The range of digital output data for analog input can be specified for respective channels.
(b) If the output data range is not specified, the range of all the channels will be set to 0 ~ 4000.

Address 2

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

— | —|—| CHS3 CH.2 CH.1 CH.0

Vv

Setting output data type (bit)
- 00: 0 ~ 4000
- 01: -2000 ~ 2000
- 10: 0 ~ 1000(400 ~ 2000/0 ~ 2000)
- 11: 0 ~ 1000
(4) Setting filter process
If the filter process is not specified, the filter process of all channels will not be executed.

Address 3

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

CH.|CH.|CH. |CH.

\ ]
v

Setting filter process (bit)
Bit On (1): used, bit Off (0): not used

(5) Setting filter constant
When using the filter process, specify the filter constant.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Address 4 CH.O filter constant
Address 5 CH.1 filter constant

Address 6 CH.2 filter constant

Address 7 CH.3 filter constant

(6) Setting average process
If the average process is not specified, the average process of all channels will not be executed.

Address 12

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl it0

CH.|CH.|CH. |CH.

Setting average process (bit)
Bit On (1): used, Bit Off (0): not used
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_

(7) Setting average process method
This area is used to specify average processing method, where ‘count average’ and ‘time

average’ are available.

Address 13

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

— | —| CH3 CH.2 CH.1 CH.0

\ _/
vV

Setting average process method (bit)
- 00: count average
- 01: time average

(8) Error code (address 22)
(a) It saves the error code detected from A/D conversion module.
(b) Error type and details is as below.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Address 22
‘—‘—‘—‘—‘—‘—‘—‘—‘ Error code

Error code (Dec.) Details Remark
0 Normal operation RUN LED flickering
50# Exceeding of filter constant setting range
60# Exceeding of time average setting range Flickering RUN LED
704 Exceeding of Frequency average setting | 1s intervals
range
80# Setting error of analog input range

% # of the error codes stands for the channel with error found.

(c) If 2 or more errors occur, the module sill not save other error codes than the first error code

found.
(d) If an error found is corrected, use the ‘flag to request error clear’, or let power OFF - ON in

order to stop LED blinking and to delete the error code.
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2.13 Example Program

2.13.1 Program to sort A/D converted value in size
(1) System configuration

System information Aszsigns Information - Fixed Location Commenit
=@ Base 0 : ¥GBE-MOSA Main Base(8 Slats)
[l cPU: XGB-XEMS Standard CPU Module(l/0: Maximum 1,024 Poirts)
[0 Siot 0: Intemal Cret Intemal Cnet Module, R5-232C/R5-485
[0 Siot 0: xBM_DN325 [POOOO ~ POO3F] DC 24V Input, Transistor Qutput, 32 Contacts
|Z|I Slot 1: XBF_ADD4A [POO40 ~ POOTF] A/D Voltage Input Type(d Channels)
[l Slot 2: Empty slot [POOB0 ~ PO11F]
[ Slot 3: Empty slot [PO120 ~ PO15F]
[l ot 4: Empty slet [PO160 ~ PO1SF]
[5 Siot 5: Empty slet [PO200 ~ PO23F]
[is Slot &: Empty slet [PO240 ~ PO27F]
[E7 Slot 7: Empty slet [PO280 ~ PO31F]

(2) Initial setting

. Internal memory | The value to write in
No. | ltem Details .
address internal memory
1 Channel Ch0, Chl, Ch2 0 h0007
2 Input voltage range | 0~10V 1 h0000
3 Output data range 0 ~ 4000 2 h0000
4 Filter process Cho 3 h0001
5 Ch O filter constant | 50 4 50
6 Average process Chi, Ch2 12 h0006
Average process | Frequency average: Chl

6 method Time average: Ch2 13 h0100

Frequency average value: 15 100

100 (times)
7 Average value - -

Time average value: 16 200

200 (ms)

(3) Program flow
() If Ch 0’s digital value is less than 3000, Contact No. 0 (P00080) of relay output module
installed on Slot No.2 will be On.

(b) If CH 1's digital value is greater than 3200, Contact No.2 (P00082) of relay output module
installed on Slot No.2 will be On.

(c) If CH 2's digital value is greater than or equal to 3000 and less than or equal to 3200, Contact
No.4 (P00086) of relay output module installed on Slot No.2 will be On.

(d) If CH 2's digital value is equal to 3200, Contact No.5 (P00085) of relay output module installed
on Slot No.2 will be On.
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(4) Program

2-35|

1/0 Parameter Setting

Maodule list

(a) Program example using [I/O Parameters]

=D Base 00 : Default Slot Module Comment Iriput Filker Ernergency Output Allocation
=y 0 © Default
i U1 # XBF-ADMMA {Volt/ Curre 1 HEF-AD 048 [Volt/Current, 4- PO0040 ~ POOD7F
2 gg : Di?;l?wm {voltage. ¢ 2 WBF-DV48 Wolage, 4CH] POOGED ~ PO 1F
e 03
g 04 ¢ Default 2
ez 05 : Dafault 4
g U6 ¢ Default 5
ez T + Default [
7
4 | |
Delete 5ot | Delete Base | Base Sefting Delete All Details | Print ¥ I [0]:8 I Cancel
urrent, 4-CH) 2 x|
#BF-4D044 (Yolt/Current, 4-CH)
Farameter CHO CH1 CH 2 CH23
[T Channel status Dizable Dizable Dizable Dizable
[ Input range 0-~10 0~ 0 Q=100 O~10n
Output type 0-~4000 04000 04000 0-~-4000
[ Filter process Enahle Disable Disable Disable
Filter constant 1 1 1 1
[T Average setting Disahle Enahle Enahle Disable
[ Average processing|  Count-Avr Count-Ayr Tirme-fuwr Zount-Auwr
Auerage value 2 2 il 2
QK I Cancel
Joo.01.F POOO0O Moo
0 {1 {F A —
ru1|000|1 UDI'I.DI1.D | B Un1.07 000 | POOSO
T T 1 I 1 I
Analog Input Analog Input
hadule: Madule:
4 CHO Active CHO Output
uo1.011 . u01.02 1200 l PoOg2
Analog Input Analog Input
fodule: Module:
CHT Active CH1 Cutput
1J01.01.2 o Un1.04 000 | Mooo2
I 2
Analog Input Analog Input
hfadule: Madule:
CH2 Active CH2 Output
= U104 200 | Poogs
Analog Input
Module: Data no. to read
CH2 Qutput
Read error code | GET 1 77 Doooo 1 l—
woooz <: U004 2200 l POO&S
Anﬁlnodgullr;put Slot no. Internal  Device for
H2 Output memory  saving
a0 address
EMD
34

[Program in case of “S” type or “H” type]
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Lo $x0.1.15  £140.0.0 |
|| iP | ¥
Ji}:— _01_RDY
M1 240,116 i
| | | | EH EHO|
] i _C1|:|O_AC ¥O0KD.2.0
k0.2 I oT—s —
o _01_CHO_ D&,
L2 T4,
3000 4IHZ
7]
20%0.1.17 T
| Et EHD
s B0HD.2.2
gN0.1.3 iMoo S
.. 1 _CH1_DaA
L4 A
3200 IN2
B |
20%0.1.18 E
EH ENO-
i 01_CH2Z_AC
Le " S 2
suo. 1.4 {INT o] F
L. _01_CH2_ D&
{8 A,
3000 4INZ
T
T
20%0.1.18 =
- | EM EHD
I}ET_ 1 _C.P:E_AC INST
GET_WORD 4040.2.6
REL ~ DOWEL ot i mmb——— ¢
oo _01_CHZ DA
£13 Ta
0 {BisE  sTATH 3200 4IMZ
i
1 {5L0T  DATAE Error_Code
is
22 JM4DOR
I
IME2 LE
|} EH END
LiE ¥H0.2.5
goNo. 1.4 JINTouT o
| 0l cH2 DA
L18 Ta,
3200 4INZ
g

[Program in case of IEC type]
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2-37

(b) Program example of PUT/GET instruction used

30

34

Hor.anF Mooaa PUTFP i hooo? 1|
I 1
Analog Input
Module:
hodule
Ready
PUTF 1 0 1|
PUTP 2 hoooo 1|
PUTP 3 hooo1 1|
PUTF 4 50 1|
PUTF 12 hooos 1|
PUTP 13 ho1on 1|
PUTP 15 100 |
) PUTP 16 200 1|
Channel Run signal
uon.ot F POOOO Moo
f {P ¥ S —
Moo U01.01.0 B U102 3000 POOB0
Analog Input Analog Input
Module: Module:
CHO Active CHO Qutput
U01.01.1 . U103 3200 POOB2
Analog Input Analog Input
module: hodule:
CH1 Active CH1 Qutput
uai.01.2 == 101,04 3000 Mooz
Analog Input Analog Input
Module: Module:
CH2 Active CHZ Qutput
= L0104 3200 Po0ga
Analog Input
Module:
CHZ2 Qutput
GET 2 Do0a0 1|
MDDD|2_| %= Uo1.04 3200 I POOBS
Analog Input
hodule:
CHZ Cutput
END

[Program in case of “S” type or “H” type]

Channel assignment
(Cho1,2)

Input type oltane)

Cutput type (0~4000)

Filter process (Chi)

Filter constant {Chy

Awerage process (Chl, 23

Ch1: Count average
Ch2: Time average

Ch1 average value

Ch2 average value
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L0 $UX0.1.15  E1¥0.0.0 M1
f P} 3
if _01_RDY
MR FUX0.1.16 7
! |} Et ENO-
iz _m _C;IO_AC {0.2.0
gixn.2 M UT—— —
o 01 _CHO_Da,
e T8,
o {2
i
§UE0.1.17 AT
— ] EHO|
5 IW0.2.2
gW0.1.3 JIM o] —
2y _01_CH1_Da&,
8 T4,
w0 {IN2
ir
glK0.1.18 e
EN EHD|
|5 01_CH2_AC
i8 Sl M2
gW0.1.4 W o >—
... _01_CHZ_D&
L8 T#,
oo {IN2
e
o
$Ux0.1.18 =
} EH ENOE
,"_}‘2__ 01 7C-I;|27AC IHST
BET_WORD A0 2.6
REIT ~ DOMEL w014 M ¢ >—
o] _01_CH2_ D&
173 e
i {BASE  STAT} 200 Ik
i
1 3L0T  DATAR Error_Code
ifs
22 MADOR
Lia
IMx2 LE
EN EnOt
Li7 $K0.2.5
gn0.1.4 JIM1 o] —
| O _CHz Da
L8 Ta,
20 I
-
THETT TRETZ 1E]
_01_RO¥ 0 PUT_WI0RD FUIT_WORD PUT_WORD
—1 P REQ ™ OOME REL ™ DONE REQ ™ OONE
0 IBASE STAT 0 BASE STaT| 0 IBASE STAT
1 5Lt 1 SLaT 1 5Lt
0 JHalo 1 MADD 2 HADD
] R ]
7 {DATA 0 DATA 0 |DATA
INST4 INSTS INSTR
PUT_WIRD PUIT_WORD PUT_WIR
RED " OOHE REL ™ DOKE RET ™ DICHE
0 {BASE STAT i BASE STAT| 0 {BASE STAT
1 fsLot 1 sLaT 1 fsLor
3 JHADD 4 WADD 12 JHADD
R R R
1 {DATA 50 ATA 1G#0006  {DATA
INST? INSTH INSTS
PUT_WIORD FUIT_WERD PUT_WORD
REQ ™ OOHE REQ ™ DONE RED ™ DONE
0 IBASE STAT 0 BASE STaT| 0 IBASE STAT
1 5Lt 1 SLaT 1 JsLar
13 {HAD 16 MADD 16 {HADD
] R ]
16#0100  {DATA 100 JDATA 200 {DATA

[Program in case of IEC type]
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2.14 Troubleshooting

2.14.1 RUN LED flickers

RUN LED flickers. I

RUN LED flickers 0.2s intervals. I
It seems to be a module defect.

IE > Contact the nearest agency or LS branch office.

| RUN LED flickers 1s intervals. I

Yes > It is Run parameters setting error. Check the error code to
take action against as follows in the table below.

Error code . .
(Dec.) Error Details Action
50# Filter constant setting Change filter constant setting value within 1 ~ 99.
range exceeded
Time average setting Change time average setting value within 4 ~
60#
range exceeded 16000.
Frequency average Change frequency average setting value within 2
70# .
setting range exceeded | ~ 64000.

X # indicates channel number.
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2.14.2 RUN LED is off

RUN LED is off.

-

A/D conversion module is installed on the base
correctly?

No

i

Correctly install A/D conversion module on the base.

I/O information can be seen at the XG5000.

No

N

Contact the nearest agency or A/S center.

Normally operated if A/D conversion module with
error is changed to another module

Yes

Contact the nearest agency or A/S center.

LS ELECTNJE
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2.14.3 A/D conversion value is not normal

A/D conversion value is “0”.

=

Channel status is set as Enable.

> Check and correct the channel status on the I/O parameter.

pd

hi

(o]

External power (DC 24V) is supplied.

No > Supply external power (DC 24V)
Wiring of each channel is normal.
No > Refer to 2.8.2 and wire properly.
Input voltage/current of external terminal block
is normal.
No > Check the status of the external input sensor
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2.14.4 Status check of A/D conversion module through XG5000 system monitor

Module type, module information, OS version and module status of A/D conversion module can be
checked through XG5000 system monitoring function.

1) Execution sequence

Two routes are available for the execution.

(1) [Monitor] -> [System Monitoring] -> And on the module screen, click the right mouse button to
display [Module Information].

(2) [Monitor] -> [System Monitoring] -> And Double-click the module screen.

2) Module information

(1) Module type: shows the information of the module presently installed.

(2) Module information: shows the OS version information of A/D conversion module.
(3) O/S version: shows the OS prepared date of A/D conversion module.

(4) Module status: shows the present error code. (Refer to 7.1 for detailed error codes)

Module Info. - XBF-ADO4A (Volt.... [ ][X]

Dretailz Content |
Module Mame  |#BF-ADD44 Malt/Current, 4-
05 Yer Yer 1.10

05 Update Date [2008-5-23
Maodule Statuz  [Mormal. (0]

Close

LS o |2-42
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Chapter 3 Analog Output Module

3.1 Setting Sequence before Operation

Before using the analog output module, follow steps below.

XBF-DV0O4A / XBF-DC04A/ XBF-DC04B
Checking performance specification I—o Specification
®  Operating environment

® Digital input range
® Analog output range

System configuration and selection I—. System configuration
® Max. No. equip-able

® Selecting the external power

® Wiring (external DC24V)

® Analog output wiring

Checking analog output data I—. Analog output test
® XG5000 special module monitor
test mode
Setting parameter I—. Parameter
® XG5000 I/O parameter

Programming I—' Programming
®  Program for writing digital data

(U device)

If there is error or analog output
is abnormal, refer to the trouble shooting.
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3.2 Specification

3.2.1 General specifications

Here describes general specification of analog output module.

. Related
No. Item Specifications specifications
1 Ambient 0 ~455°C i
temperature
p | Storage 25T ~+70C .
temperature
Ambient 0 .
3 humidity 5 ~ 95%RH (Non-condensing) -
4 |Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 ¥ (1G)
resistance For continuous vibration 10 times each IEC61131-2
- - directions
Frequency Acceleration Amplitude (X, Y and 2)

5=<f<841Hz - 1.75 mm

8.4<f<1501z | 4.9ms (0.5G) -

o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2

e Half-sine, 3 times each direction per each axis

Square wave AC: + 1,500V LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Fast tansient | Segment Power supply DlgltaI/anglog mput/output IEC 61131-2,
: module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -
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3.2.2 Performance specifications

Here describes performance specification of analog output module.

Specification

Item XBF-DVO4A XBF-DCO4A XBF-DCO04B
Type Voltage Current Current
DC 4 ~ 20mA
Analog DC 0~ 10V DC 0 ~ 20mA DC O ~ 1.2mA
output Range (Load resistance: (Load resistance: (Load resistance:
2kQ ' 510Q or less)
or more) 510Q or less)
Type 12-bit binary data
Signed value 0 ~ 4000 0 ~ 4000 0 ~ 4000
Digital .
! Unsigned value -2000 ~ 2000 -2000 ~ 2000 -2000 ~ 2000
Input Range
Precise value 0~ 1000 400 ~ 2000/0 ~ 2000 0~ 1,200
Percentile value 0~ 1000 0~ 1000 0~ 1,000

Maximum resolution

2.5MV (1/4000)

5uA (1/4000)

0.3A (1/4000)

Accuracy

+0.5% or less

Maximum conversion speed

1 ms/channel

Absolute maximum output

DC +15V

DC +25 mA

Number of maximum channel

4 channels

Insulation method

Photo-coupler insulation between input terminal and PLC power
(no insulation between channels)

Terminal connected

11-point terminal block

I/O points occupied

Fixed type: 64 points

Max. no. of installation

7 [When using XBM-Dxxx= (=:"S"H’,"H2”","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Current Internal (DC 5V) 110mA 110mA
consump External
i 70mA 120mA
tion (DC 21.6 ~26.4V) m

Weight 649 70g

Offset and gain about analog output range have been set at the factory and the user can change them.
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3.3 Designations and Functions

Here describes designation and functions.

B B B

XBF-DVO4A XBF—-DCO4A XBF-DC04B

RUN — @ —_— - RUN RUN
S e oo_[m=y o=
C-IE % — @ —_— CI:IJE % ClED‘IE %
| o = i [
Ci? E CﬂZ I:E CﬂZ E
e = | |
e HE | HE

= = | =CH|
e |-— 0 — EE | |EE
XBF-DVO4A G comm SBf=beoss

GE

e e

No. Description
RUN LED

It displays the operation status of D/A conversion module
@ - On: Normal operation status

- Flickering: Error occurred

- Off: Power off or abnormal status of the module

Analog output terminal (Voltage, Current)

@ It is an output terminal to connect an analog output (Voltage, Current) of each
channel to external machinery and tools.

External power input terminal

® It is an external DC 24V input terminal that supplies power for an analog
output (voltage, current).
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3.4 Characteristic of I/O Conversion

Characteristic of 1/0 conversion converts a digital input into an analog output (voltage, current) and
displays a straight line with the gradient as shown below. The range of digital input is shown with
Unsigned Value, Signed Value, Precise Value, and Percentile Value such as the graph below.

<«—— Digital inputrange @~—————
20mA 20mA 10V
*_ | Gain T
value
>
]
=8
o
«
o
Analog 10mA 12mA 5V =
output 8
o
>
«Q
()
OmA 4mA 0OV i
Offset value
Unsigned value | -48 0O 2000 4000 4047
Singed value | -2048 -2000 0 2000 2047
Digital 12 0 500 1000 1011
input Precise value | 381400 1200 2000 2018
24 0 1000 2000 2023
Percentile value | -12 0 500 1000 1011
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3.5 Characteristic of Input/Output

The range of a voltage output is DC 0 ~ 10V and a current output is DC 4 ~20mA / DC 0 ~ 20mA.

ABF-DVO4A (Voltage, 4-CH) A |l <EF-DCO4A (Current, 4-CH) 21xl
HBF-DY044 (Moltage, 4-CH) HBF-DC044 (Current, 4-CH)
Parameter CHO CH1 CH2 CH3 Parameter CHO CHA CH2 CH3
[ Channel status Disable Disable Dizable Dizable [ Channel status Disahle Disable Dizable Dizable
[ Outputrange 0~ j o1y o1 01 [ Output range 4™ 20md, j 420, 420, 4~ 20ms,
|nput type Fiiy i 04000 04000 04000 Input type f  0~4000 04000 04000
CH. Output type Former value ¢ Former value | Former value © Fomer value H. Uutput tupe e Fofmer value | Former value  Fomer valug

0K I Cancel | Ok I Cancel

Digital input value toward analog voltage output is shown below.
Resolution: 2.5mV (1/4000), Accuracy: within £0.5%

digital input under OV oV 25V | sv | 75v | 10V over 10V
Unsigned value
under O 0 1000 2000 | 3000 | 4000 over 4000
(-48 ~ 4047)
Signed value

der 2000 | -2000 | -1000 | 0 | 1000 | 2000 2000
(-2048 ~2047) | """ over

Precise value

(-12 ~ 1011) under O 0 250 500 750 | 1000 over 1000
Percentile value under 0 0 250 500 e 1000 o 1000
(-12 ~ 1011)

Digital input value toward analog current output is shown below.
Resolution: 5pA (1/4000), Accuracy: within £0.5%

Analog current output
The range of

digital input under 4mA 4mA 8mA 12mA | 16mA | 20mA over 20mA
under OmA OmA 5mA 10mA | 15mA | 20mA over 20mA

Unsigned value
(-48 ~ 4047)
Signed value
(-2048 ~ 2047)

under 0 0 1000 | 2000 | 3000 | 4000 over 4000

under -2000 | -2000 | -1000 0 1000 | 2000 over 2000

. under 400 400 800 1200 | 1600 | 2000 over 2000
Precise value

(381 ~ 2018, -24 ~ 2023)

under 0 0 500 1000 | 1500 | 2000 over 2000

Percentile value

(-12 ~ 1011) under O 0 250 500 750 1000 over 1000
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3.6 Accuracy

Though the range of input is changed, the accuracy for the analog output values doesn’t change. The
range of accuracy is displayed at the ambient temperature of 25 + 5 C if you select unsigned value as

your range of the digital input. The accuracy is satisfied +0.5%.

20.1mA 10.05V-=——-F+——————————— — — +
20mA 10V
19.9mA 9.9%5V-——-—F————————— — — — —
>
>
L
S 10mA 5V
o
=
e
=
0.1mA 0.05V ——1
m ov
-0.1mA -0.05V — —
0 2000 4000
Digital input

(1) Accuracy in case of 5V output
4000 % 0.5% =20
in case of 5V output, accuracy range is
(5V - 20x0.0025V) ~ (5V+20x0.0025V) = 4.95V ~ 5.05V

(2) Accuracy in case of 10V
4000 x 0.5% = 20
in case of 10V output, accuracy range is
(10V - 20%0.0025V) ~ (10V + 20%x0.0025V) = 9.95 ~ 10.05
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3.7 Functions of Analog Output Module

Here describes functions of XBF-DV04A/DC04A module.

Function Details
Operation 1) It sets up Run/Stop of a channel that will operate an analog output.
channel 2) You can save the time of whole operation by stopping unused channels.

The range of
output

1) It sets up the range of an analog output.

2) Analog voltage output module offers one range of output (DC 0 ~ 10V) and

analog current output module offers two (DC 4 ~ 20mA, DC 0 ~ 20mA).

The range of
input data

1) It sets up the range of a digital input.
2) It offers four ranges of a digital input.

The status of
channel output

1) It sets up the output status of a channel when it switches Run to Stop.
2) It offers four types of output status.
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3.8 Wiring

3.8.1 Precautions for wiring

(1) Use separate cable of an A.C. power line and an external output signal of an analog output
module to prevent a surge or inductive noise from the A.C. side.

(2) Select the cable with consideration of an ambient temperature and a permitted current limit. It is
recommended over AWG22 (0.3mi),

(3) Don't let the cable at close range to hot devices or materials. And don'’t bring it into contact with
oil for a long time. These are the factors of a short circuit occurs unusual operation or damages
devices.

(4) Check the polarity before external power is supplied to the terminal.

(5) It may produce inductive hindrance that is a cause of unusual operations or defects if you wire
the cable with a high-voltage line or a power line.

3.8.2 Wiring example
(1) Wiring example for analog voltage output module

XBFE-DVO4A Motor driver etc.
=
CHO+ I
| |Over 2kQ
—— CHo | |
CH1+ L _ 1
GND
D/A . ®—{ CHL
Cog:r{slz?tlon CH2+ Motor driver etc.
®—| CH2- CH3 -——1
cH3+ fb— — £ I~ 7
| |Over 2kQ
&— CH3 [— S —————— Iy
~ ” L _ T
o
DC/DC —oc +2av ——— DC +24V
g Conversion circuit H pcov —— DC 0V
(2) Wiring example for analog current output module
XBE-DCO4A Motor driver etc.
CHO+
CHO-
CH1+
D/A ) CH1-
Conversion o
. . +
circuit
CH2-
CH3+
CH3-
E DC/DC — oc +2av ———— DC +24V

g Conversion circuit }— pcov ——— DC 0V

% 1: Use a 2-core twisted shielded wire.
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3.9 Operation Parameter Setting

You can specify operation parameters of the analog output module through [I/O parameters] menu in
XG5000.

(1) Setting items
For the user’s convenience, XG5000 provides GUI (Graphical User Interface) for parameters setting of
analog voltage/current output module.
Followings are available through [I/O parameters] on the XG5000 project window.

Item Details
[I/O Parameters]

(1) It specifies the following items for the module operation.

Channel Enable/Disable

Analog output range

Input type

- Channel output type
(2) After the parameters that user specified in XG5000 are downloaded,

they will be saved to a flash memory in the CPU unit..

(2) How to use [I/O Parameters] menu

(a) Run XG5000 to create a project. (Refer to XG5000 program manual for details on how to create
the project)

(b) Double-click [I/O Parameters] on the project window.

@, XG5000 - NewProgram

Project Edit Find/Replace Wiew Online Monitor L
D=EmEE =& 2 0
E®G 0O &3 | FHS L

-ll—-l/l— PFdME — | = = L F 44 4SF 4RF
Ezc| F3 F4 =F1 sF2 F5 F6 =f& =F8 F8 F11 sF3 =F4
[Project Window v x|
MewPr
Iterns | s
-2 Sample *

=9 MewPLC{XGK-CPUHI-OF,, —
¥ ‘ariable/Caomment
-[# Parameter

- LE_l/0 Parameters
=@ Scan Program

------ MewProgram

(c) Click the slot of the base that contains analog output module in the [I/O Parameter Setting] window.

In the example, the analog output module is contained in the slot 1.
/O Parameter Setting - Variable allocation 2x|

Module list

£ Base 00 : Default

g 00 Default i

=% 1 Default

oz 02 Default 5
g 03 1 Default

ez 4 : Default 3

ez (6 2 Default 1

g 06 ¢ Default 5

g

¢

8

g

»
«
3

Module ‘ Comment | Input Filker | Emergency Output ‘ Allocation

g 071 Default
ey 08 Default
g 09 1 Default
g 10 Default
g 111 Default e | =
-3 Base 01 : Default

- Base 02 : Default

(-3 Base 03 : Default =

Delete Blot | Delete Base | Base Setting Delete &l Detzils Print ¥ | Ok I Cancel

= e 13-10
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(d) Click the arrow button then you can see the menu to choose the applicable module. Select the
applicable module.

1/0 Parameter Setting B 1 2=
Module list
=7 Base 00 : Default T Module | Comment | ImputFiter | Emergence Output | Allocation |
: 00 : Default Djmain]
B I —— N N E——
lea0 2 Digitl Moduls List
‘ Default % Special Module List
: Default 2
fi . Default 4 ﬁ Analog Input Madule
. Dafault 5 B Ana\Dutput Module
: : Default 6 G oFd 3
" 7 ﬁ Temp. Measuring Module
i B Communication Module List
K| i
Delete Slof | e ils | Print W QK Cancel

(e) Double-click the applicable slot that is selected for the parameters setting or click [Details].
g i x|

Module list

E@ Base 00 : Default | Slot ‘ Module | Comment Input Filter Emergency Output Allocation
iy 00: Default Djmain)
: i #BF-DV044 (Voltage. ! : - - : 010 ~ PODOTF
! Default H
! Default
: Default
i Default
: Default
! Default

4 ] W

Delete Slat I Delete Base Base Setting Delete All Details Brint ¥ | OK. I Cancel

(f) A screen will be displayed for you to specify parameters for respective channels as shown below.
Click a desired item to display parameters to set for respective items.

/O Parameter Setting fird o3|
Madule list
=0 Base 00 : Detault Slat Module Comment Input Filter Emergency Output Allocation
=5 00 : Default Djmair]
=0 gé : DXEF‘IDVU“A (Moltage, ¢ 1 SEF D048 [oitge, 4-CH) . : BHGTG = BOOGTF
zg 02 1 Default ; i 3
= 03 1 Default ; XBF-DVOSA (el IR a 2l
e 141 Defautt - XBF-DV044 (vVoltage, 4-CH)
ey 05 1 Default
= 06 Default 5 Parameter CHO CH1 CH2 CH3
g 07 ¢ Default & ™ Channel status Disable Disable Disable Disable
i " Dutput range o1 o0y 010V o~1m
Input type (0~4000 (0~4000 04000 0~4000
[C CH. Output type Former value © Former value @ Former walue © Former value
| L E]
Delete Slot | Lie DE | Cancel
! R I Cancel |
| |

3-11 | LS;‘ELE::TR’;C
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3.10 Special Module Monitoring Function

You can start to test the analog output module connecting by [Online] > [Connect] and then click
[Monitor] = [Special Module Monitoring] menu in XG5000.

1) If the program is not displayed normally because of insufficient system resource, you may start
XG5000 again after close the program and other applications.

2) I/0 parameters those are specified in the state of [Special Module Monitoring] menu are temporarily
set up for the test. They will be disappeared when the [Special Module Monitoring] is finished.

3) Testing of [Special Module Monitoring] is the way to test the analog output module. It can test the
module without a sequence program.

3.10.1 How to use special module monitoring

Special module monitoring function is described below based on the analog voltage output module (XGF-
DVO04A).

(1) Start of [Special Module Monitoring]
Go through [Online] = [Connect] and [Monitor] = [Special module Monitoring] to start. If the
status is not online, [Special Module Monitoring] menu will not be activated.

'ﬁ- XG5000 - [NewProgram]

ErOJect Edit Find/Replace View Online Momtor' Debug Tools Window Help

O = G = @ = | 7 @ Start/Stop Monitoring =% gk
e = m a'n
o% R @v|¢ % { & 0T
— 4 B, Pausing Conditions..
BIR HHM T 4 BB RH EELE
| Project Window e
ltermns : :
=& Sample + Device Manitoring
5@ NewPLC{XGB-XEME)-Stop [El_Special Module Monitoring
{4 Trend Monitoring
Custom Events
B Basic Parameters g i
[ 170 Parametars LR EAL 5SS

|

(2) How to use [Special Module Monitoring]

(a) Connecting XG5000 with PLC basic unit, [Special Module List] window will show base/slot
information and types of special module by click [Monitor] = [Special Module Monitoring].
Special Module List will display the modules that are installed in PLC now.

Special Module List x|
Base | Slat | Fodule
i@ Base 0 ﬂ Internal HSC Module (Open-Collector, 4-CH)
@ Base 0 ﬂ Internal Position Module (Open-Collector, 2-CH)
P Base 0 ﬂ Slot 1 ~BF-D%044 (“oltage, 4-CH)
P Base 0 ﬂ Slot 2 ABF-D%W044 (Moltage, 4-CH)
4| | =]
{Wladiile Tnta, Monitar Close |
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(b) Select a special module then click [Module Info.] button to display the information as described
below.

Special Module Infomation 21x]

@EI Digplays the informations of special module,

Item Information
Module Hame XKBF-DW04a Moltage, 4-CH)
05 Wer Wer 1.0
05 Update Date 2006-5-16
Errar Statuz Mo Errar. [0

(c) Click [Monitor] button in the [Special Module List] window to display the [Special Module
Monitor] window as below
Special Module Meniter _ d |

*BF-Dv044 (Voltage. 4-CH)

Ikem Setting value Curmrent value
CHO DA value
CH1 D value
CHZ D value
CH3 DA value
Item Seflingalue | Current value

Chaninels / N\{H D

Channel statuz // Dizable \
Output range =10
Input type 04000 _ Parameter setting for a test
CH. Output type Former value
Digital walue \ 1] /
Output enable Dizable /
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(d) [Start Monitoring] button will show you digital input data of the operating channel.

Special Module Monitar . |
#BF-D¥044 (Vaoltage. 4-CH) /\
Item Setting value 1/ Current value
CHO DA value / 3000
CH1 D74 value 3000 Monitoring screen
CH2 [#4 value 3000
CH3 D4 value 0
Item Setting value | Current value
Charinels CHO 7~ N\
Channel status Dizable / Enable N
Output range o100 / =10
Input b (0~4000 0~4000 .
AR _ < Details of channel 0
CH. Output type Former value tid walue
[Drigital walue 0 3000
Output enable Dizable \ Dizable
Stop Monitoring | Test |

(e) [Test] is used to change the parameters of the voltage output module. You can change the
parameters when you click the values at the bottom of the screen. It is only available when
XGB CPU unit’s status is in [Stop Monitoring].

Special Module Monitor . 2lx|
XBF-DV04& (Moltage, 4-CH)
Ikem Setting walue Current walue
CHO D2 value 2000
CH1 D/A walue 1]
CH2 D/ value 1]
CHAD/A value 1]
Ikem Setting value Current walue
Channels CHO
Channel status Disable Dizable
Output range 010 010
Input type 0~4000 04000
CH. Output type Former value Former value
Digital walue 2000 2000
Output enable Dizable Dizable
-48~-4047

(f) [Close] is used to escape from the monitoring/test screen.

|3-14
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3.11 Register U devices (special module variable)

Register the variables for each module referring to the special module information that is set in the I/O
parameter. The user can modify the variables and comments.

(1) Registration sequence
(a) Select a special module type in [I/O Parameter Setting] window.

d
Module list
=3 Base 00 : Default | Slot | Madule ‘ Comment Iriput Filter Emergency Output Allacation |
gy 00 Default Ofmain]
& 01 ¢ XBF-DY04A (Valtage, ¢ [<EF DDA [volage, #CH) 7] . ] - FO00 0 ~ POOOTF
g 02 1 Default
=z 03 i Default

g 04 Default
ey 06 Default
ey 0B Default
g 07 Default

4 | Dl

Delete Slot | Delete Base | Base Eetting| Delete All | Details | Print ¥ | QK | Cancel

b) Double-click [Variable/Comment] from the project window.

5000 - [Variable/Comment]

‘;é; Project Edit Find/Replace View Online Monitor Debug Tools Window Help

N2AEHS ® e BE |2 9l BRX £XSY AAFTESE D e

B 00 GR | g8y LLa0@FEBIUWEE 30D P00 ESREME
SEHUES s REREHRGS 8 aEasEE D E & Qo 5| 8%

Project Window - x

| — I | |\ | ¥iew Variable I@Uiew Device I@Uiew Flag I

o %5 Sample - Yariable Type Device Comment
B @ NewPLC(XGB HEMS)-Off, .. 1

Joarmment
E| [ Parameter
i [E Basic Parameters
H 1/0 Parametars
¢ ®m-H Internal Device
=3 Scan Program
-[F] MewPragram

(c) Select [Edit] > [Register U Device].
In case of IEC, select [Edit] >[Register special module variable]

: e/Comment]

l@. Erojectmﬂndmeplace o e e

- D inoyBR X “ﬁg“e“?éﬂﬁﬁowﬁﬁgg

i fgg_cm ;It-;l;).( B ZEpG PEIWEE D0 P00 gd  ESREI0NRE
S HHZcr o WREEERE 8 D e

Project Windo

i # Delete Del E'Uieu Variable D‘trleuu Dewice ] !Ell’ieu‘u Flay I
Bms i

m ;elect AII Ctrl+4 Yariable Type Oevice Conment
B €D hof Insertline  Ctrl+l !
‘[E B¢ Deleteline  Ctrl+D
=5 =
Export to File...

I_Register U Device |
B Internal Device |

R

| m
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(d) Click ‘Yes'.

L XG5000 - [Variable/Commient]

L;i,*l Project Edit Find/Replace Wiew Online Monitor Debug Tools Window Help

DZAEE 39 84 BE|(D 90 BRX | £XALY AATKLE L e

EF 0O GR|FBR LLBACHEIWEE ITD TG BREIY B
AHHIS s sASHHERERRS BnCERE E@E REDR B | @ Qfior o % 8% |8 i

|P|rtc:::tSW|ndow - T | 'H'ieu Yariable l@ Wi Detice ] l_i—l Vign Flag I
=2 Sample - Yariable Tyvpe ™|  Device Comment
B MNewPLC(XGE-XBMS)-Off... !
3 Variable/Comment XG5000 x|

& Parameter

-[8, Basic Parameters Automatically register comments in the U Devices according to the special module set in the /O parameter.
-8 /0 Parameters The previous comment will be deleted.

[ Internal Device Continue?

Scan Program
e MewProgram

Mo

(e) As shown below, the variables are registered.

/Comment]
Lﬁf; Project Edit Eind/Replace Wiew Online Monitor Debug Tools Window Help
D=AEHES 9 aa BE D2 9l 2RX|(-EXLY AMFRSE N es
LR 0OR GR | B LLACHEAUEE I To|lnEw RREMNS

Project indow . X
l Ite]ms | l [/ Wiew variable I@ Uigw Device ] [ ] tiiew Flag I
B8 Gample + Yariable Type ¥ Device Conmant
-6 NewPLC(¥GBE-XBMS)-0f.., 1 _M_CHO_ERR BIT un1.00.0 Analog Qutput Module: CHO Error
.2 Wariable/Comment 2 _0_CH1_ERR BIT uor, o1 Analog Output Module: CHI Error
=-[# Parameter d _M_CH2_ERR BIT uo1.00,2 Analog Qutput Module: CHZ Error
Basic Parameters 4 _01_CH3_ERR BIT un1.00,3 Analog Output Module: CH3 Error
T I/0 Parameters 5 _01_RDV BIT o1.00.F fnalog Output Module: Module Ready
- Internal Device 6 _0_CHO_ACT EIT ot1.01.0 Analog Output Module: CHO dctiwve
= Scan Program 7 _01_CH1_ACT BIT o1.01.1 fnalog Output Module: CHI Active
B MewProgram g _M_CH2_ACT EIT uo.o1.2 Analog Output Module: CHZ dctiwve
3 _01_CH3_ACT BIT o1.01.3 Analog Output Module: CH3 dctive
100 |_M_CHO_OUTEN  BIT o1.02.0 #nalog Output Module: CHO Output Status Setfing
11 _01_CHI_OUTEN  BIT o1.02.1 #nalog Output Module: CHI Output Status Setting
12 _01_CHZ_OUTEN  BIT o1.oz2.2 fnalog Output Module: CHZ Output Status Setting
13 |_M_CH3_OUTEN BIT o1.02.3 Analog Output Module: CH3 Output Status Setting
14 _01_OUTEN NORD ot.02 #nalog Output Module: Output Status Setting
15 |_01_CHO_D&TA NORD 01,03 Analog Output Module: CHO Input
16 |_01_CHI_DATA NORD 101,04 Analog Output Module: CHI Input
17 _01_CHZ_D&TA NORD 101,05 #nalog Output Module: CHZ Input
18 |_01_CH3_DATA NORD 1J01.0R Analog Output Module: CH3 Input

LSe ccrric |3-16
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(2) Save variables
(a) The contents of ‘View Variables’ can be saved as a text file
(b) Click [Edit] > [Export to File].
(c) The contents of ‘View Variable’ are saved as a text file.

(3) View variables in a program
(a) The example of XG5000 is shown below.

uo1,00.F

o [ v RO00F uni.02 ||
[ mw 0 u01.03 ||
[ mv 1500 ugi.o4 ||
[ v 2500 ugt.05 ||
[ mv 4000 u01.06 ||

END
1l

(b) Select [View] - [Variables]. The devices are changed into variables.

Dﬂ'DF'F [ v RODOF  UD1.02 ||
[ mw 0 u01.03 ||
[ m 1500 ugi.o4 ||
[ mv 2500 ugi.05 ||
[ mv 4000 u01.06 ||
END

(c) Select [View] = [Devices/Variables]. Device and variable both are displayed.

”E”'”I”'F [ ov W0 e ||
of _on_Rov 01 _OTEN
[ mov 0 uoi.03 ||
01 _CHO_DA
Th
[ ov 500 uoi.o4 ||
01 _CHT 04
Th
[ mov 2500 uoi.o5 ||
01 _CHe DA
Th
[ ov 4000 uoi.06 ||
07 _CHa_DA
Th
END

3-17
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(d) Select [View] - [Devices/Comments]. Device and comment both are displayed.

ﬂTDID-F | MOV hODOF uo1.02 l_
Analog
Output
Module:
Module
Ready

Analog
Qutput
Module:
Qutput
Status
Setting

MOV 0 uo1.03 I_

Analog
Qutput
Module:
CHO Input

MOV 1500 U01.04 l_
Analog
Output
Maodule:
CH1 Input

MOV 2500 U01.05 I_

Analog
Qutput
Module:
CHZ2 Input

MOV 4000 U01.06 I_

Analog
Qutput
Module:
CH3 Input

END

e |3-18
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3.12 Internal memory

Describes configuration and function of internal memory

3.12.1 Data l/O area

Describes data I/O area of analog output module

(‘sed‘ﬂ[etf/?)e) (ﬁzdggigg) Description Details Remarks
F(15) Bit On(1): Module Ready
0,
U0x.00 %UWO.x.0 Module Ready / Error 0~3 Bit On(1): Channel Error Read
L . Bit On(1): Channel Run available
0,
Uox.01 %UWO.x.1 CH operation information Bit Off(0): Channel Stop
. Bit On(1): Output Allow
0,
u0ox.02 %UWO.X.2 Output setting Bit Off(0): Output Forbid
U0x.03 %UWO0.x.3 CHO digital input value )
g | | Read/Write
U0x.04 %UWO0.x.4 CHZ1 digital input value i
.g- - i 12-bit binary data available
U0x.05 %UWO0.x.5 CH2 digital input value
U0x.06 %UWO0.x.6 CH3 digital input value

¥ In the device assignment, x stands for a slot number that the module is installed

(1) Module Ready/Channel Error information ( () means deice name of IEC type)
(a) U0x.00.F (%UX0.x.15): It will be ON when XGB CPU unit is powered or reset with the condition
that an analog output module has prepared to convert.
(b) U0Ox.00.0 ~ U0x.00.3 (%UW0.x.0~%UWO0.x.3): It is the flags those display error status of each
channel in the analog output module.

U0x.00

(%UWO0.x.0)

B15 Bl14 B13 B12 Bl1l B10 B9 B8

B7 B6 B5 B4 B3 B2 Bl BO

Ready

|
|
|
|
w IO

NI O
P ITO
oOITO0

=

Module Ready
- Bit On (1): Ready
-> Bit Off (0): Not Ready

(2) Channel operation information
(a) This area is used to display the channel being used.

U0x.01

%uwox.1) 1IN

3-19

B15 Bl14 B13 B12 Bl1l B10 B9 B8

\ -l
v

Error information (bit)
- Bit On (1): Error
-> Bit Off (0): Normal

B7 B6 B5 B4 B3 B2 Bl BO

NI O
IO
oI O

r

Run channel information (bit)
- Bit On (1): During Run
-> Bit Off (0): Operation Stop
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(3) Output setting
(a) Each channel can be specified enable/disable the analog output.
(b) If the output is not specified, output of all the channels will be disabled.

(%UW0.x.2)

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

NI O
IO
oI O

\ |
'
Output status setting (bit)

- Bit On (1): Allowed
-> Bit Off (0): Forbidden

(4) Digital input
(a) Digital input value can be selected and used within the range of -48~4047, -2048~2047, -
12~1011 (381~2018/-24~2023), and -12~1011 based on input type.
(b) If the digital input value is not specified, it will be set to 0.

B15 Bl4 BlS| Bl12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Digital input Data of CHO (%UWO0.x.3)
Digital input Data of CH1 (%UWO0.x.4)
Digital input Data of CH2 (%UWO0.x.5)
Digital input Data of CH3 (9%UWO0.x.6)
‘ ,?\d‘dr’ess Address Details
('S, 'H type) (IEC type)
U0x.03 %UWO0.x.3 Digital input value of CHO
U0x.04 %UWO0.x.4 Digital input value of CH1
U0x.05 %UWO0.x.5 Digital input value of CH2
U0x.06 %UWO0.x.6 Digital input value of CH3
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3.12.2 Setting area of operation parameters

XBF-DV0O4A
Address oL :
(Dec) Description Details Remarks
Bit On(1): Run
0 Set up the run channel Bit Off(0): Stop
1 Set up the output voltage range | Bit (00): 0 ~ 10V
Bit (00): 0 ~ 4000
. Bit (01): -2000 ~ 2000
2 | Setupthe input data type Bit (10): 0 ~ 1000 Read/Wirite
Bit (11): 0 ~ 1000 available
3 Set up the output type of CHO )
0: outputs the previous value
4 Set up the output type of CH1 | 1: outputs the min. value of output range
5 Set up the output type of CH2 | 2: outputs the mid. value of output range
3: outputs the max. value of output range
6 Set up the output type of CH3
11 CHO setting error
12 CH1 setting error Read
13 CH2 setting error Error code available
14 CHa3 setting error
XBF-DCO4A
Fldiess Description Details Remarks
(Dec)
Bit On(1): Run
0 Set up the run channel Bit Off(0): Stop
Bit (00): 4 ~ 20mA
1 Set up the output voltage range Bit (01): 0 ~ 20mA
Bit (00): 0 ~ 4000
. Bit (01): -2000 ~ 2000 )
2| Setup the input data type Bit (10): 400 ~ 2000/0 ~ 2000 Read/Write
Bit (11): 0 ~ 1000 available
3 Set up the output type of CHO )
0: outputs the previous value
4 Set up the output type of CH1 | 1: gytputs the min. value of output range
5 Set up the output type of CH2 | 2: outputs the mid. value of output range
3: outputs the max. value of output range
6 Set up the output type of CH3
11 CHO setting error
12 CH1 setting error Read
: Error code )
13 CH2 setting error available
14 CH3 setting error
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XBF-DC04B
Address oL :
(Dec) Description Details Remarks
Bit On(1): Run
0 Set up the run channel Bit Off(0): Stop
Bit (00): 4 ~ 20mA
1 Set up the output voltage range Bit (01): 0 ~ 20mA
Bit (00): 0 ~ 4000
. Bit (01): -2000 ~ 2000 )
2 Set up the input data type Bit (10): 0 ~ 1200 ReaQANr|te
Bit (11): 0 ~ 1000 available

Set up the output type of CHO

3
0: outputs the previous value
4 Set up the output type of CH1 | 1: gytputs the min. value of output range
5
6

Set up the output type of CH2 | 2: outputs the mid. value of output range
3: outputs the max. value of output range

Set up the output type of CH3

11 CHO setting error

12 CH1 setting error Read
: Error code bl
13 CH2 setting error available

14 CH3 setting error

(1) Setting up the run channel
If the run channel is not specified, all the channels will be set to Stop.

Bl5 Bl4 BI3 B12 Bll B10 B9 B8 B7 B6 B5S B4 B3 B2 Bl BO

clcfc]c

Address “0” ==l =l=]|=l=]=|=|=|=IHIHIHIH
32110

d

Run channel (bit)
- 1: Run
- 0: Stop

(2) Setting up the output voltage/current range
The range of analog output voltage is DC 0 ~ 10V and analog output current is DC 4 ~ 20mA,
DC 0 ~ 20mA.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Address “1” =] =]=|=|=|=1]—=1] cHS3 CH2 CH1 CHO

Output range (bit)

= 00: 0 ~ 10V(4 ~ 20mA)

- 01: 0 ~ 20mA
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(3) Setting up the input data type
(a) Input type can be specified for respective channels.
(b) If input data type is not specified, all the channels will be set to the range of 0 ~ 4000.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Address “2” -l —=|=|=|=|=|—=|—=1| cH3 CH?2 CH1 CHO

Input data type (bit)

- 00: 0 ~ 4000

- 01: -2000 ~ 2000

- 10: 0 ~ 1000(400 ~ 2000/0 ~ 2000)
- 11: 0 ~ 1000

(4) Setting up the output type
(a) It defines an analog output status when XGB CPU unit is stopped.
(b) The range is 0 ~3 and used devices are regarded as Words.

B15 Bl14 B13| B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Address “3”

Value

4

Address “6”

Address Details
3 Set up the output type of CHO Input data type (bit)
-> 00: Previous value
4 Set up the output type of CH1 - 01: Min. value
- 10: Mid. value
5 Set up the output type of CH2 - 11: Max. value
6 Set up the output type of CH3

(5) Error code
It displays error codes of each channel.

B15 B14 B12 B11 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Address “11”

" Address Details
Address “14” 11 CHO error
12 CHL1 error
13 CH2 error
14 CH3 error
Err(oDrec(::())de Details LED status
- Offset/Gain setting error Flii%I::rr\i/r;?SZS
31# Exceed the range of parameter Flickering 1s
41# Exceed the range of digital input intervals

¢ # stands for the channel with error found.
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3.13 Example Program

3.13.1 Analog output program

(1) Program example using [I/O Parameter Setting].

/O Parameter Setting j ! 21x]
Module list
=@ Base 00 : Default I Slot | Madule Comment ‘ Input Filker | Emergency Output | Allocation ‘
: Default Oirmain] :
S - — W N
+ Default 2 ) Digital Module List
: Default 15, Special Module List
« Ditari 3 1. Special Moduls Lis
:D foul 4 @ Analog Input Module
: Default Analog Qutput Module
s Default g s tage 4CH]
1 * Default b & HEF-DCO (Curert, 4-0H)
| 7 Temp. Measuring Module
,@, Cormrunication Module List
1 i
Delete Bt | D= is | Pint ¥ 0K Cancel |
1
1/0 Parameter Setting 21|
Maodule list
E@ Base 00 : Default XBF-DVO4A (Voltage, 4-CH) A= Emergency Output Allocation
il XBF-DVO4A (Voltage, 4-CH)
¢ ¥BF-DVO4A (Moltage, ¢ - POOOT0 ~ POOOF
: Default Parameter CHO CH1 CH2 CH3
Default ¥ Channel status Enable j Enable Enable Enable
gz;:ﬂi I Output range o0 o0 LS, ST
- Defaul Input type 04000 04000 04000 04000
: Default [ CH. Dutput type Formes value © Formes value © Former value © Former value
A jom Cancel |
Delete Slot I Delete Base Base Setiing Delete all Details | Print I Ok Cancel
Meodule ready
P
uot.00.F e als
I | [ oy hOOOF ot .02 Enable all channels
0 : | r———-1 ] L
————— o - - . P .
uot.01.0 ¥ Urite a digital input
| (i [ wov ! 1000V w03 L &t 't
! + Write a digital input
Lo : Wy © om0y uoioe || BTk diettal iney
1 ] 3 . . )
UUI.U=|.2 I [ wov : 3000 : 0105 I— gt”ﬁﬁzd digital input
I ! 1 [ ) - )
W gits .
UUI.UII.E : J WY1 4000 : 101,06 L ;{IEﬁSu digital input
_____ i -
CH. Run information Digital input data END
24

LSE ccrric |3-24
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(2) Program example with PUT/GET instruction.

Internal memory

Modul g address Data No. to write
odule ready Slot No. Data
_____ = P p——— P e ——— ry—
ot1.00.F [ puT 1 o U T hooor g, 11! Run channel {0,1,2,3)
] — I T | L : " 1
' ' T : ! T : The range of output
| [Pr 0 1 7 P oo 0 eotesgeio-ion
' ' ' T Tt Frre—
| R I
I 1 i [ L T
| A N R | et i
! + L ' CHI output stat
! | pur | Ll I I : T e ey
| | |
: [r 1 v 2 ) : | R S
I 1 | [ M
| R R S | ks
I —— e — | Ipp——— _-—— pm——
- ””"”F'F: S [wov | roor | oo || bl el
I I | ) o
|UD1.DI1.D: | M : 000 | U003 l— EEIEﬁDa dital input
| | \ / " "
|UDI.DI1.I : | WY | 2000 ; 0ar.0d l— Etm[::ﬁ]a dital input
T T
| | : " .
|UDI.DII.2| | WY : 2000 : 1.5 l— EEIEﬁZa dital input
! ! : | | ) N
'UD].DII.S: | W : 4000 | 00106 l— Etm[::ﬁaa dital input
CH. Run information Digital input data [ g
B0
(3) Program example using parameter in case of IEC type
_01_CHO_au
_01_ROy TEN
{ | S
_M_CH1_au
TEN
3
_M_CH2_au
TEN
32—
_M_CH3_au
TEN
3
_Mm _ETHD_ll".E WIVE _m _ETHI _AC MOVE
L BN END || BN END|
_01_CHO_D& _01_CHI_DA
1000 1M 0T} Th 2000 1M 00T | Th
_o _ETHE_E".E HOVE _n _ETHS_AE HOVE
L BN EWD [} BN END|
_01_CHZ_D& _01_CH3_D&
3000 4 I OUT Th 000 4 IN OuT | Th

325
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4) Program example using PUT/GET instruction in case of IEC type -
THET THET THETZ
_01_Rov PLIT_WORD PUT_WIORD PUT_WORD
| REQ ™ DONE RE0 ™ DONE REQ ™ DONE}
0 {BASE STATL 0 JBAsE sTATL 0 J{BASE STATL
1 4sLar 1 sLor 1 {307
0 {wmD 1 MDD 2 {MAOD
R R R
IBAO00E  {DATA 0 JoaTa D {DATA
INST3 INST4 INSTS
PUT_WIORD PUT _WORD PUT _WORD
REQ ™ DONE RED ™ OONE RED ™ OOME}
0 {BASE STAT| 0 JBasE sTaTf 0 {BASE STAT}
1 4sLr 1 sLor (I T
3 MDD 4 MDD B {MAOD
R R R
0 {0ATA 1 Joara 2 {DATA
INSTE
PUT_WIORD
REQ ™ DONEL
0 {BASE STATL
(I T
B HADD
R
3 {DATA
_01_CHo_ou
_01_Ro¥ TEN
— | 5
_0_ei_ou
TEN
53—
_01_Chz_ou
TEN
53—
_01_ca_ou
TEN
53—
OCHOAG [ ICHIAC
L ——EN EMOBD— | {EN EMO}
_01_CHO_Dd _01_CHI_DA
00 4N TR T 2000 | WTLT T
IR gy D1CHLAC
L —EN EMOL— BN EM}
_01_CH2 D4 _01_CHa_on
o0 N OUTET TTa o0 | WTLET T

3-26
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3.14 Troubleshooting

3.14.1 RUN LED flickers

RUN LED flickers. |
RUN LED flickers 0.2s intervals. I
It seems to be a module defect.
Yes —— Contact the nearest agency or LS branch office.

EE

RUN LED flickers 1s intervals.

Yes > It is Run parameters setting error. Check the error code to
take action against as follows in the table below.

Error Code ; i
(Dec.) Error Details Action
31# Parameter range excess error Adjust parameter setting range
41# Digital input value range excess error | Adjust digital input value range

X # indicates channel number.
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3.14.2 RUN LED is off

RUN LED is Off.

-

D/A conversion module is installed on the base
correctly?

No

hi

Correctly install D/A conversion module on the base.

1/0 information can be seen at the XG5000.

No

N

Contact the nearest agency or A/S center.

Normally operated if D/A conversion module with
error is changed to another module.

Yes

Contact the nearest agency or A/S center.

:"-"—..i? ELECTRIC

|3-28
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3.14.3 Analog output value is not normal.

D/A conversion value is “0".

=

Channel status is set as Enable.

>

pd

hi

(o]

External power (DC 24V) is supplied.

Check and correct the channel status on the I/O parameter.

o

Nk

Wiring of each channel is normal.

i

No

Input voltage/current of external terminal
block is normal.

i

3-29|

No

bee? EL ECTRIC

Supply external power (DC 24V)

Refer to 2.8.2 and wire properly.

Set U0x.02 to enable the output referring to p3-19
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3.14.4 Status check of D/A conversion module through XG5000 system monitor

Module type, module information, O/S version and module status of D/A conversion module can be
checked through XG5000 system monitoring function.

(1) Execution sequence

Two routes are available for the execution.

(a) [Monitor] -> [System Monitoring] -> And on the module screen, click the right mouse button to
display [Module Information].

(b) [Monitor] -> [System Monitoring] -> And Double-click the module screen.

(2) Module information

(a) Module type: shows the information of the module presently installed.

(b) Module information: shows the O/S version information of A/D conversion module.
(c) O/S version: shows the O/S prepared date of A/D conversion module.

(d) Module status: shows the present error code. (Refer to 3.23 for detailed error codes)

3-30
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Chapter 4 RTD Input Module

4.1 Setting Sequence before Operation

Before using the RTD input module, follow steps below.

XBF-RDO4A / XBF-RDO1A

Checking performance specification I—.

System configuration and selection I—.

Wiring

|—.

Reading temperature data

I

Setting parameter I—.

Programming

—

If there is error or RTD input value Is
abnormal, refer to the trouble shooting

Specification
® Operating environment
® Digital input range

System configuration
® Max. No. equip-able
® Selecting the external power

Wiring
® Wiring (external DC24V)
® RTD input wiring

RTD input test
® XG5000 special module
monitor test mode

Parameter
® XG5000 I/O parameter

Programming
® Program for writing digital data
(U device)
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4.2 Specification

4.2.1 General Specifications

Here describes general specifications of RTD input module.

. Related
No. Item Specifications specifications
1 Ambient 0 ~455°C i
temperature
p | Storage 25T ~+70C .
temperature
Ambient 0 .
3 humidity 5 ~ 95%RH (Non-condensing) -
4 |Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 ¥ (1G)
resistance For continuous vibration 10 times each IEC61131-2
- - directions
Frequency Acceleration Amplitude (X, Y and 2)

5=<f<841Hz - 1.75 mm

8.4<f<1501z | 4.9ms (0.5G) -

o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2

e Half-sine, 3 times each direction per each axis

S AC: + 1,500V
quare waye LSIS standard
Impulse noise DC: £ 900V
Electrostatic IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Power suppl Digital/analog input/output
Fast transient | S€gment e ey o R IEC 61131-2,
module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -

4-2
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4-3

4.2.2 Performance specifications

Here describes general specifications of RTD input module.

Item

Specifications

XBF-RDO4A XBF-RDO1A

No. of input channel

4 channels One channel

Input sensor PT100 JIS C1604-1997
type JPT100 JIS C1604-1981 , KS C1603-1991
Temperature PT100 -200 ~ 600°C
input range JPT100 -200 ~ 600°C
PT100 -2000 ~ 6000
Digital output JPT100 -2000 ~ 6000
Scaling display 0 ~ 4000

Accuracy

Normal
temp.(25°C)

Within £0.3%

Full temp.(0~55°C)

Within £0.5%

Conversion speed

40ms / channel

Insulation

Channel to . .
Non-insulation
Channel
Terminal to PLC .
Insulation (Photo-Coupler)
Power

Terminal block

15-point terminal block

I/O points occupied

Fixed type: 64 points

Wiring method

3-wire

Max. number of equipment

7 [When using XBM-Dxxx= (=:"S"'H’,"H2","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Filtering Digital filter (160 ~ 64000ms)
Function
Alarm Disconnection detection
Current Inner DC5V 100mA
consumption | o ternal DC24V 100mA
Weight 639
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4.3 Part Names and Functions

Here describes part names and functions.

%
X BF-RDOSA
W e o
— @
® —>
ar| 2] N
I HI Ei [::E'
v M [a]
a| [RE]
CHE E:"E'
s
Freee o]
N =CH
- B2
CHEE| ::
"E o] 7
nnz'i_v =] —
S
No. Name Descriptions
» Displays the hardware operation status of XBF-RD04A
On: Normal
® RUN LED Flickering: Error (0.2s intervals)
Off: power disconnected, hardware error
» Displays the disconnection status of XBF-RD0O4A
(Alarm indication LED)
@ ALMLED Flickering: Disconnection is detected (1s intervals)
Off: normal operation
® Tebrlr:ClrllaI » Terminal block for connecting external RTD temperature sensor
External
@ power supply | » Terminal for supplying external DC24V
terminal
® Connectgr for » Connection connector for connecting extension module
extension
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_

4.4 Temperature Conversion Characteristic

Since RTD sensor has non-linear characteristic, RTD input module linearizes the relationship between
input and output in each section.

The graph below is an example to describe the linearization process and is different with graph about
sensor temperature input.

(1) PT100: JIS1604-1997

A
Temperature (C)
600.0C
//
18.52 0.0c| .~
~# 1100 313.71 Measured temperature
Iyt ' Resistance (Q)
=5 Linearized sensor characteristics
// ————— Real Sensor characteristics
-200.0C

(2) JPT100: JIS C1604-1981, KS C1603-1991

4
Temperature (C) r

600.0C
17.14 0.0c| 2~
: ~ |100 317.28  Measured temperature

,— = Resistance (Q)

Linearized sensor characteristics
- TTT= Real sensor characteristics

Non-linear characteristics: The resistance-temperature characteristics for RTD sensor are presented
with table (JIS C1604-1997). This characteristics table displays resistance value of the sensor to
temperature, namely, the change of the resistance value per increment of 1C. When the
temperature is changed by 1C, the change of resistance is not in constant width but in different
width per section, which is called the non-linear characteristics.

4-5
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4.5 Conversion Speed

The conversion speed of XGF-RD4A is 40 ms per channel and each channel is converted
sequentially, that is, one channel is converted and then the next channel is converted.
(Run/stop can be specified independently for each channel.)

The conversion speed includes the time to convert input temperature (resistance value) to digital
value and to save the converted digital data into the internal memory.

. Processing time = 40ms X Number of the using channels

[Example] 3 channels are used: Processing time = 40ms X 3 = 120ms

4.6 Accuracy

The accuracy of RTD module is described below.
* When the ambient temperature is 25 £ 5C: within £0.3% of available input range
* When the ambient temperature is 0 to 55°C: within £0.5% of available input range

Example) PT100 is used and the ambient temperature is normal.
To measure 100C, the conversion data output range:
100C -[{600 - (-200) } x0.3% ] ~ 100TC +[{600-(-200)}x0.3%]
Namely, 97.6 ~ 102.4 [TC]

4.7 Temperature Display

(1) The input temperature is converted to digital value down to the one decimal place.

Ex.) If the detected temperature is 123.4TC, its converted value to be saved to the internal memory
will be 1234.

(2) Temperature can be converted to Celsius or Fahrenheit scale temperature value as desired.

Ex) If Pt100 sensor is used, the temperature of 100.0C can be converted to 2120 when Fahrenheit
scale is used.

« Conversion T to °F, F = %C +32

« Conversion ‘F to C, C = g(F -32)

(3) Maximum temperature input range is higher/lower within 10C than regular temperature input
range. However, the precision will not be guaranteed for any temperature out of regular
temperature input range.

Maximum temperature input ranges of sensor are as follows;
« PT100 : -210.0 ~ 610.0C
« JPT100 : -210.0 ~ 610.0C
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4.8 Scaling Function

It is used to scale and output the range specified by the user other than temperature range.

(Temperature x10 + 2000)
2

* Scaling expression =

EX.) When scaling is allowed and sensor input is 200°C with PT100 sensor, scaling value is as follows.
(200x10+ 2000)

2

=2000

Scaling value =

The figure below displays the relation between temperature input and scaling value.

A

Scaling
conversion
value

4000

2000

-200.0 /
200.0 600.0 Temperature
Conversion value
0.0
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4.9 Disconnection Detection Function

(1) As a module used to measure the temperature with the RTD temperature sensor directly
connected, it detects and displays disconnection of the sensor connected. If any disconnection
occurs in the sensor used and extended lead wire, LED (ALM) will flicker in a cycle of 1 second
and produce an error code.

(2) Disconnection can be detected per channel, however, only for the channel specified to run.
LED (ALM) is used in common for all the channels. It will flicker if one or more channels are
disconnected.

(3) The figure below shows the temperature sensor’s appearance of the 3-wired RTD.
(The appearance depends on sensor type)

—
A terminal A
B terminal B
b

—

* A disconnection: if disconnected between terminal A and terminal board of the module in the
sensor figure.

* B disconnection: if disconnected between terminal B (two for 3-wired sensor) and terminal
board of the module in the sensor figure, or if A and B lines are all disconnected.

(4) The basic connection between RTD module and RTD Sensor is based on 3-wired RTD sensor. If
2-wired or 4-wired sensor is used, the connection between the sensor and the module shall be kept
as 3-wired. Disconnection will be detected on the basis of 3-wired wiring.

(5) In case of disconnection, status of ALD LED and operation of disconnection flag are as follows.
- For disconnection flag, refer to 12.3.14 internal memory.

. Channel ALM LED | Disconnection
Connection status
status status flag
Run Off Off
Normal
Stop Off Off
Run Flicker (1s) On
A line disconnected or
B line disconnected
Stop Off Off
Run Flicker (1s) on
Any  sensor is not
connected
Stop Off Off
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4.10 Wiring

- 3 types of sensor-connecting methods are available (2, 3 and 4-wired).

- The standard wiring method for XGF-RD4A module is 3-wired wiring.

- Use an identical type of wire (thickness, length, etc.) for each 3 wire when extended lead wire is
used.

- The resistance of each conductor is to be less than 10Q. (If larger than this, it will cause an error.)

- Resistance difference of each conductor is to be less than 1Q. (If larger than this, it will cause an
error.)

- Length of wire is to be as short as possible and it is recommended to connect the wire directly to the
terminal block of module without connection terminal unit. If a connection terminal is to be used,
compensating wire shall be connected as shown below.

4.10.1 If 2-wired sensor is used (connection terminal unit is used)

)

Terminal block

L

24V
*1 If sensor and compensating wire are shielded,
shield line can be connected to PE terminal of
the module. 24G
*2 Let the terminals B and b short on the terminal
block of the module if 2-wired sensor is to be
connected. *1 PE
*3 DC 24V external supply terminal to supply the
analog power to module —

4.10.2 If 3-wired sensor is used (connection terminal unit is used)

Terminal block
e
( ) < ( ) B
*1 If sensor and compensating wire are shielded,

shield line can be connected to PE terminal of
the module.

*2 DC 24V external supply terminal to supply the
analog power to module

24V

24G

PE
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4.10.3 If 4-wired sensor is used (connection terminal unit is used)

Terminal block

/ﬁ\A
=8 .

24V
@ 2
. . 24G
1* If sensor and compensating wire are
shielded, shield line can be connected to
PE terminal of the module. PE
2* DC 24V external supply terminal to supply ~ *1 -

the analog power to module

4-10
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4.11 Filtering Function

Based on the filter value (time-constant) which defines the temperature-converted value of the specified
channel, it performs and outputs calculation as below.

(Previously filtered temp.x Filter value ) + (Presently input temp.x40 ,,, x Channels used)
Filter value ,,; + (40, x Channels used)

Filtered temperature =

A
Temperature(°C) )
Filtered Temperature
Actual temperature
100 C
63.2 C
0¢T
< > Time (ms)
Filtering
Constant (ms)

* Filtering constant setting range = 160 ~ 64000 [ms]

41
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4.12 Operation Parameter Setting

Operation parameters of RTD module can be specified through [I/O parameters] of XG5000.

4.12.1 Setting items

For the user’s convenience, XG5000 provides GUI (Graphical User Interface) for parameters setting
of RTD module. Setting items available through [I/O parameters] of the XG5000 project window are
described below.

Item Details

(1) Specify the following setting items necessary for the module operation.
- Channel Run/Stop

- Sensor type

[l/O Parameter] - Filter setting
- Scaling setting

(2) The data specified by user through S/W package will be saved on the
flash memory of RTD module when [I/O Parameters] are downloaded.

4.12.2 How to use [I/O Parameter]

(1) Run XG5000 to create a project. (Refer to XG5000 programming manual for details on how to
create the project)

(2) Double-click [I/O Parameter] on the project window.
| Project Window - x|

ftems |
E-EF Example_XGB

- NewPLCXGE-XBMS)MOffline
% Variable/Comment

El@ Farameter

------ Basic Parameter

- EEED
. - Embedded Parameter
=&l Scan Program

------ MewProgram

(3) If [I/O Parameter Setting] screen appears, click Module part at relevant slot and select relevant
module.
(4) On the ‘I/O parameters setting’ screen, find and click the slot of the base where RTD module is

installed on.
i

Module list

E P Base 00 : Defauit [ st | Madule | Comment | Input Fiter _[Emergency Duf] Allocation I

o 00 Do I S
e 01 - S S
iz 02 : Default J
oz 03 - Defaut
e 04 Default
~ezp 05 : Default
ez 06+ Defaut
ez 07 : Default

~i| @ |||

Delete Slat: Delete Base Base Setting Delete All Details Print ¥ | 0K I Cancel

S e |14-12
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(5) Click the arrow button on the screen to display the screen where an applicable module can be
selected. Search for the applicable module to select.

1/0 Parameter Setting 21
I
| Moduls list
| [ & 6 Base 00 : Defaut [ 5ot | Module [ Comment | InputFiter [Emergency Ouf Alloation I

Default Dfmain)
Default

Default

2 [ Digital Module List
Defauit 3 =[] Gpecial Module List
Default n -5 Analog Input Moduls
Default 5 § analog Dutput Module
: EZEE: 3 B ﬁmgm suring Module
7 - HEF-

.@. Communication Module List

Debte it || 0 Jtails pint ¥ | ok | cencel |

(6) After the module selected, click [Details] or double-click relevant slot.
x|

Madule list

=] @ Base 00 : Default | Slat ‘ Maduls | Camment | Input Filter |Ema|gency O Allocation
g 00 : Defaut O[main]
&5 01: XBF-RDO4A RTD. 4 [#EFRO04E R1D, 4 =]
g 02 : Default
-z 03 - Default
arg 4 : Default
iz 05 Default
-z 06 - Default
gy 07 - Default

o |||

|| I—

Delete Slot | DeleicBese | BaszGetting | Delete Ml | Demks | pam w [ [ 0K | Cancel |

(7) A screen will be displayed to specify parameters for respective channels as shown below. Click a
desired item to display parameters to set for respective items.

| Medue lst
i [ @ Base 00: Defat 2 xI[0a] Alocation
00 Defau
=
] XBF-RD04A (RTD, 4CH)
& U1 XBFRODAA F Finiad ~ Bt
gz 02 Defaut Parameter CHO CH1 CH2 CH3
~ezg 03 Default
04 Defaut [~ Channel status Dizable = Disable Disable Disable
= 05 Dotk T~ Sensor s PT100 PT10D PT100 PT10D
o= 05 Defaut T Temp unt Ceksiue Celbius Ceksiue Celbius
e 07 - Defuit Fiter conatant 0 i 0 i
T Scarg Disable Disable Disable Disable
g s
Delete St | Deleicase || Baseieting | Deeteal || Detais | e ¥ | 0K Cancel

(8) The initial values of respective items are as follows.
(a) Channel status setting screen

2
XBF-RDO4A(RTD. 4CH)
Parameter [ cHo [ coHi H2 CHa
[ Channelstatus | Disable =] Disable Disable Disable
T Sensor type PT100 PT100 PT100
™ Temp. unit Enable Celsius Celsius Cekius
Filter canstant a i} 0 0
[ Scaling Disable Disable Disable Disable
OK I Cancel

4-13 | LS ;‘Er_ ECTRIC
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(b) Input sensor type setting screen

2]
¥BF-RDO4A (RTD., 4CH)
Parameter CHO CH1 CH2 CH3
[™ Channel status Disable Dizable Dizable Dizable
[ Sensortype  |FTI00 ~|  PTIO0 PTI00 FTI00
[ Temp. unit PT100 Celsiuz Celsiuz Celsiuz
Filter constant ] 0 0 0
™ Scalng Dizable Dizable Dizable Disable
0K I Cancel

(c) Temp. unit setting screen

XBF-RDO4A (RTD, 4CH)

Parameter CHO CH1 CH:2 CH3
[T Channel status Disable Disable Disable Disable
[ Sensor lype FT100 FT100 FT100 FT100
[T Temp. unit Celsius j Celsiug Celsiug Celsiuz

Filter constant ] 0 0 0
™ Scaling Fahrgnheit Disable Disable Disable
0K I Cancel

(d) Scaling setting screen
2=

XBF-RDO4A (RTD, 4-CH)

Parameter CHO CHA CH2 CH2
[T Channel status Disable Disable Disable Disable
[ Sensor type FTI00 FT100 FT100 FT100
[T Temp. unit Celsius Celsius Celsius Celsius
Filter constant 0 0 0 0
[~ Scaling Dizable j Disable Disable Dizable

[Dizable

ok | Caneal |

(9) If necessary setting is complete, press OK.

(10) Check the check box on the parameter menu to select and change setting of a channel then the
setting value of all the channels will be identical to changed setting value. The figure below shows
an example with this function that channel status is changed to ‘Enable’ of all the channels.

KBF-RDD4A (RTD, 4-CH)

Parameter CHO CH1 CH2 CH3
¥ Channel status Disable j Dizable Dizable Disable
[ Sensor type Dizable FT100 PT100 FT100
[ Temp. unit Celsiuz Celsius Celzius
Filter constant 1] 1] 1] 1]
[ Scaling Disable Dizable Dizable Dizable

oK I Cancel

LS ;Ex_ ECTRIC | 4-14
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4.13 Special Module Monitoring

Run Special Module Monitoring by selecting [On-Line] -> [Connect] and [Monitor] -> [Special Module
Monitoring]. If the status is not [On-Line], [Special Module Monitoring] menu will not be activated.

1) If the program is not displayed normally because of insufficient system resource, you may start

XG5000 again after close the program and other applications.

2) I/0 parameters those are specified in the state of [Special Module Monitoring] menu are temporarily
set up for the test. They will be disappeared when the [Special Module Monitoring] is finished.

3) Testing of [Special Module Monitoring] is the way to test the analog output module. It can test the

module without a sequence program.

4.13.1 How to use special module monitoring

(1) Start of [Special Module Monitoring]
Go through [Online] = [Connect] and [Monitor] > [Special module Monitoring] to start. If the

status is not online, [Special Module Monitoring] menu will not be activated.

ﬂ XG5000 - [MewProgram]

( Project Edit Find/Replace View Online Monib::ri Debug Tools Window Hel)

O =3 = @. @ Start Monitoring
. | = i

R e an | &% a :

R F 47F 4PF dME — | — = 1y & Pausing Conditions...
Esc| F3 F4 =F1 sF2 F5 F8 sF2 sF9 F9

| Project Windaow P

ltems System Monitoring
Device Monitoring

E-EF Exampls_XGB - : _
B NewPLCHGE-XEMS)-Stop @ Special Module Monitoring

E] Variable/Comment {4 Irend Monitoring
EIE Parameter [ Custom Events
Basic Parameter B Data T
T 1/0 Parameter Sy

H Embedded Parameter
=l Scan Program
t-[E] NewProgram

(2) How to use [Special Module Monitoring]
(a) [Special Module List] window will show base/slot information and types of special module by

click [Monitor] = [Special Module Monitoring].In this list box, the modules that are now
installed in PLC system will be displayed.

i
Base | Slot | Module
] Base 0 Intermal HSC Module {Open-Collector, 4-CH)
i Baze 0 ﬂ Internal Position Module {Open-Collector, 2-CH)
i Bas= 0 ﬂ Slot 1 XBF-RDO4A (RTD, 4CH)
4| | »
Madule Info. I Monitor Close |

415| LSeecrc
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(b) Select a special module then click [Module Info.] button to display the information as

described below.

ﬁﬁ Displays the informations of special module.

Item Information
Module Name #BF-RD044 (RTD, 4-CH)
05 Yer Yer. 1.0
05 Update Date 2007-2-23
Module Status Marmal. (0]

(c) Select a special module then click [Start Monitoring] button to display the information as
described below.

20

XBF-RDO4A (RTD, 4-CH)

Item CHO CH 1

Temperature value

Scaling value
Min. temp value
bdax. temp value

Itern CH 2 CH 3
Temperature value
Scaling value

i, ternp valle
Fam. temp value

Item Setting value Current walue
Channel CHO =2
Channel status Disable
Sensor type PT100
Temp. unit Celsius
Filter constant a
Scaling Dizable
Reset max/min value | Start Monitoring | Test |

(d) [Start Monitoring]: [Start Monitoring] button will show you digital input data of the operating
channel. The figure below is monitoring screen when all channels are Run status.
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XBF-RDD4A (RTD, 4CH)

Item CHO P i
Temperature value 1] 1] \
Secaling value i} 0 \
tin. terp value a i}
Max. temp value o o < Monitoring screen
Item CH2 CH3
Temperature value a i}
Scaling value ] i] /
Min. temp value a i} /
tax. temp value 0 \D_/
Item Setting value | L lue
Ehanne] tH )uan'-u% Detail of channel 0
Channel status Dizable Dizable
Sensol type Priod | PT100
Temp. unit Celsius \ Celsiuz
Filker constant 1] \\ 1] /
Scaling Disable N Qisabls—"

Reset max/min value | Stop Monitoring I Test |
Close |

[Start Monitoring] execution screen

(e) [Test]: [Test] is used to change the parameters of the RTD input module. You can change the
parameters when you click the values at the bottom of the screen. It is only available when
XGB CPU unit’s status is in [Stop].

XBF-RDO4A (RTD, 4CH)
Item CHO CH1
Temperature value 1] ]
Scaling value 1] a
in. temp value 1] ]
Max. temp value 1] ]
Item CH2 CH3
Temperature value 1] i}
Scaling value 1] ]
in. temp value 1] ]
Max. termp value 1] a
Ikem Setting value Curent value
Channel CHO
Channel status Dizable Dizable
Senzol type FT100 PT100
Temp. unit Celsius Celziuz
Filter constant 1] 0
Scaling Dizable Dizable
Reset max/min value | Stop Monitoring | Test I
Close

[Test] execution screen

(g) [Close]: [Close] is used to escape from the monitoring/test screen. When the monitoring/test
screen is closed, the max. value, the min. value and the present value will not be saved any
more.

EEINEICE [Test] function is only available when XGB CPU unit’s status is in [Stop]

4-17| 1 e
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4.14 Register U devices (Special module variable)

Register the variables for each module referring to the special module information that is set in the I/O
parameter. The user can modify the variables and comments.

(1) Procedure

(a) Select the special module type in the [I/O Parameter Setting] window.
2=

Module list

[ 00 Base 00 : Defauk [ st ] Module [ Comment | Input Fiker_[Emergency Oul Allosation [
£, 00:DC 24V INPUT/TRC [ Bfmain) |DC 28 INPUT/TR O ‘3 Standard [ms]  Default PODOOD ~ PODO3F -
: XBF-RDOMA (RTD. E ; TD. 4- : - ; - PDO04D
-z 02 : Defaukt "
ez 03 : Default
~ezp 04 : Default
=g 05 : Default
~ezzp 06 : Default
ez 07 - Default

R P ESIERRY

ol o]

Delete St | Dekizfase | Daszcting| DeleteAl | Dewis | pam ¥ | ok | cancel

(b) Double click ‘Variable/Comment’ from the project window. .

@, XG5000 - [Variable/Comment] =] 3
i project Edit FndfReplace View Online Monitor Debug Tools Window Help =18 x|

DsGEES S 4% BE 2 20C  BREX|(2xLY ANMFRLS e
EHB(0O @B | FEd LERAGHEABMBE (ZFD TO[0EH BB B
w2 B e (EEEE] DN ®E| & o |

= A R V= |

Praject Windowr -
‘ = = x] [V] View variable I@vew)evce ‘@VewFag ]
ems -
5 5F Bxample XGE [ Varisble | Type | Device | Comment
560 NewPLC{XGE-XBMS}Offine 1 [
2 Variable/Comment

=-[#% Paremeter

i w8 Basic Parameter

T /0 Parameter

- Embedded Parzmeter

L -
= Project

Funchion/F8 < x

|Most Recently Used =| Edi | |
4 »

[ Function Name [ —m
NewProgram % Variable/Comment

2 [ e [ e ||

‘ «

s ] |

H]

o

: :

H z

2 =

K 2 fiE

S [ [4[r[ps Honitor 1 fHenitar 2 £ [ATCTFIH]\ Resuit {Check Proaram p,F1nd 1, F1nd 2, Comunicat (on }, Cross Reference ), Use

[NewpLC [offine [ | [view variable [ove 7

(c) Select [Edit] — [Register U Device].
In case of IEC, select [Edit] — [Register special module variable]

I%Eroject Edit| Find/Replace View Online Monitor Debug Tools Window Help

DEE= D o> § 28X
:“:%(g, cut Cirl4x R Y g =
£ 4k BB Copy Col+C Lo g r 0 45 G
= H R
Droject Winde
T Del [ V] view variable I@Ve‘” Devid
ltems
m Select Al Cirl+A Variable Ty
S 1298 Insertline crl+L 1
E 8¢ Delete Line Ctrl+D

=8
Export Variables to File...

[ Regster UDevice

.ﬁProject
| Function/FE - x|
[Most Recently Used <1 Edi |

LS ;EL ECTRIC | 4-18
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(d) Click ‘Yes'.

XG5000 - [Variable/Comment] =100 x]

i Project Edit EindfReplace View Orline Monitor Debug Tools Window Help =lElx|
o BR X EERSLE AW WA D e®

BO@EgWEE 3m =
] @ & [0

i€l

01001 R @ D

Project Window:
e “"VME l@\.ﬂew Devics: }m\.ﬁewFI@ l
ems
-EF Example_XGE | Variable Type | Device | Comment
E-fJ) NewPLCXGE-XEMS)-Cffline 1
-~ d Varable/Comment

Parar

| xG5000 |
= @, Automatically register comments in the U Devices according to the spedal module set in the I/ parameter.

: H * The previous comment will be deleted.

: Continue?

| Ll Project

Yes No |
Function/FE

Most Recently Used || Edit
| =L,
Function Name — Z
NewProgram lé, Variable/Comment

& \ PLC [ e | |®

N | | Lf

£

g s

2 E

S =

=K o (12

Sl e[ Monitar 1 g [ [« »[»]4 Result 4 Check Program i Find T A Find 2 J Communicatfon j, Cross Reference p Use

[NewPLC [Cffine [ [ Ove

(e) As shown below, the variables are registered.
=lo) x|

;'ﬁl Project Edit Find/Replace Wiew Online Monitor Debug Tools Window Help =] x|

= =] 2 & B P o=t BRY EXLY AR WE N e®

TR 0ER 6B FB LESODEIAMWEE ITDTO|[NEH ERE
A HUESE & BEH wens &8 eEEsEE PER® |2 alw: ]
[ Project Window x| -
\ﬁm\lmdlle IE‘Wew)evice ]m‘.ﬂewﬂag l
tems ”L
E-EF Example_XGE * Variable Type ¥ Dievice Comment 1=
B NewPLCKGE-XEMSHOffline 1 _01_RDY EIT U01.00.F Temp. Measuring Module : Module Rez:
-3 Variable/Comment 2 _D1_CHO_ACT BIT up1.01.0 Ternp. Measuring Module : CHO Runnir
-l Parameter B _07_CH1_ACT BIT u01.01.1 Temp. Measuring Module : CH1 Runnir
Basic Parameter —~ 4 _01_CHZ_ACT :BIT un1.01.2 Temp. Measuring Module : CH2 Runnir
% EﬂobP::";‘et:’ " 5 _D1_CH3_ACT BIT U01.013  Temp. Measuring Module - CH3 Runnir—
L - o caced Terameter B _07_CHO_BOUT :BIT uoi1.01.4 Temp. Measuring Module : CHO Input D
B project 7 _01_CH1_BOUT :BIT un1.01.5 Temp. Measuring Module : CHT Input O
3 _D1_CH2_BOUT BIT UDT016  Temp. Measuring Module - CH2 Input D
| Function/FB -~ x|lllg _071_CH3_BOUT BIT u01.01.7 Temp. Measuring Module : CH3 Input D
IMusl Recently Used j Edit: | 10 _01_CHO_TEMP :{WORD LJ01.04 Temp. Measuring Module : CHO Temp. =
[l 1 3
Function Name —
| NewProgram b Variable/Comment
= [ PLC [ Twe |
4 4
<] \
=
o
.g E
g =
z =
3| I
B[ [ [} Honitor 1 AMonitor 2 2[4« »» Result A Theck Program b Find 1 A Find 2 ) CommunicatTon A Cross Reference }, Use

[NewpLE |offine

| view variable Ove 2

(2) Save variables
(a) The contents of ‘View Variable’ can be saved as a text file.
(b) Select [Edit] -> [Export to File].
(c) The contents of ‘View variable’ are saved as a text file.
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(3) View variables
(a) The example program of XG5000 is as shown below.

] Un2.00.F L0z 01.0 [ oy Ugz.04 D000 ||

Loz [ oy w205 ooool ||
| uoz. 01 2 [ oy U206 ooz ||
| U0z. 01 3 [ oy w207 D003 ||
; END

(b) Select [View] -> [Variables]. The devices are changed into variables.

T2_THILAC
02ROy T | wv ool oo |
1T 1T L
_02_CHI_AC
T | wv  eonter oo |
1T L
| _02_CHe_AC
T | wv eowee oo |
1 T L
i _02_CHa_AC
T | v ool oo |
| i 1
END

(c) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.

uoz.00.F uoz.0n1.0
| - IEHID . [ mov uoz.04  pooon |
02_ROY i _02_CHO_TE
= T WP
UU%-UJ-I ! WOy oz, 05 Dooa L
_02_CH1_AC _02_CH1_TE
T WP
UU%-UR-E ! HOY oz . 06 Doooz L
_DZ_CHZ_AC _02_CHZ_TE
T HP
UU%-UR-S I HoY uoz. 07 Dooos L
_02_CH3_AC 02_CH3_TE
7 WP
END

(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

[ mov

Mov

END
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4.15 Configuration and Function of Internal Memory

Here describes configuration and function of internal memory.

4.15.1 Data I/O area of RTD input module
Data I/0 area of RTD input module is as shown below.

Area Area .
Detail tent R
(‘'S’, 'H' type) (IEC type) etals Conten w
U0x.00.0 %UX0.x.0 Module ERROR flag | 0 Bit On(1): module error
. R
U0x.00.F %UX0.x.15 | Module READY flag | F(15) Bit On(1): module normal
U0ox.01.0 %UX0.x.16 | CHO Run flag
Uox.01.1 %UX0.x.17 | CH1 Run flag Bit On(1): channel run R
U0ox.01.2 %UX0.x.18 | CH2 Run flag Bit Off(0): channel stop
Uox.01.3 %UX0.x.19 | CH3 Run flag
uox.01.4 %UX0.x.20 | CHO Disconnection flag
uox.01.5 %UX0.x.21 | CH1 Disconnection flag | Bit On(1): Disconnection R
U0x.01.6 %UX0.x.22 | CH2 Disconnection flag | Bit Off(0): Normal
U0x.01.7 %UX0.x.23 | CH3 Disconnection flag
U0x.04 %UWO0.x.4 CHO digital ~output Temperature value x10 R
value
UOx.05 %uwoxs | CH1 o digitaloutput - R
value
UOx.06 %uwoxe | CH2 digital output - R
value
UOx.07 %uwox7 | CH3 digital output - R
value
U0x.08 %UWO0.x.8 CHO scaling value 0 ~ 4000 R
u0x.09 %UWO0.x.9 CH1 scaling value - R
U0x.10 %UWO0.x.10 | CH2 scaling value - R
Uox.11 %UWO0.x.11 | CH3 scaling value - R

¥ In the device assigned, x stands for the slot no. on which module is installed.

(1) Module ready/channel error information ( ( ) means device name of IEC type)

(a) UOx.00.F (%UX0.x.15): It will be ON when PLC CPU is powered or reset with A/D conversion

ready to process A/D conversion.

(b) U0x.00.0 ~ U0x.00.3 (%UWO0.x.0~%UWO0.x.3): It is a flag to display the error status of A/D

conversion module.

U0x.00

(%UW0.x.0)

Bitl5 Bitl4 Bitl3 Bitl2 Bitll Bit10 Bit9

Bit8  Bit7

Bit6  Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Apeay
I
I

|

|

|

[

[

[
10413

g —
Module READY
Bit On (1): normal, Bit Off (0): error

Error status
Bit On (1): error, Bit Off (0): normal
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(2) Channel run/stop information
(a) It displays which channel is being used.

bit15  bitl4  bit13  bitl2 bitll bitl0  bitd  bitd bit7 bt  bit5  bit4  bit3 b2 bitl  bitd

Uox.01

(@)
(@)
(@)
(@]
(@]
O
O
(@]

(%UWO0.x.1) 3|2 |1(0|3|2]1]o0
\ - ]| - N
Disconnection information (bit) Run channel information
Bit On (1): Disconnection Bit On (1): Run
Bit Off (0): Normal Bit Off (0): Stop

(3) Temperature value
It displays current temperature value. Its form is temperature value x10.

bitl5  bitl4  bitd3  bit12  bitll  bitl0  bit9  hit8  hit7  bit6  bit5  bit4  bit3  bit2  bitl  bitd

U0x.04 CHO temperature conversion value (%UWO0.x.4)

U0x.05 CH1 temperature conversion value (%UWO0.x.5)

U0x.06 CH2 temperature conversion value (%UWO0.x.6)

U0x.07 CH3 temperature conversion value (%UWO0.x.7)
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4.15.2 Operation parameter setting area
Operation parameter setting areas of RTD input module are as follows.

'\f_leemxéry addrgzzl Details R/W Remark
Ow 0 Channel enable/disable setting R/W PUT
1n 1 CHO sensor type setting R/W PUT
2H 2 CH1 sensor type setting R/W PUT
3H 3 CH2 sensor type setting R/W PUT
4y 4 CH3 sensor type setting R/W PUT
SH 5 Temperature display unit setting R/W PUT
6n 6 CHO filter constant setting R/W PUT
7 7 CHa1 filter constant setting R/W PUT
8H 8 CH2 filter constant setting R/W PUT
9 9 CHa3 filter constant setting R/W PUT

An-11n 10~17 Not used - -
124 18 Scaling setting R/W PUT

13- 43 19~67 Not used - -
44 68 CHO disconnection information (code) R/W GET
454 69 CH1 disconnection information (code) R/W GET
46H 70 CH2 disconnection information (code) R/W GET
47H 71 CH3 disconnection information (code) R/W GET

(1) Run channel setting
If Run channel is not specified, all channels will be stop status.

bitl5  bitl4  bit13  bit12  bitll  bitl0  bit9  bit8  hit7 bt  bit5  bit4  hit3  hit2 bitl  bitd

Address 0

(@]
(@]
(@]
(@]

\ _

-
Setting channel to use (bit)
Bit On (1): Run, Bit Off (0): Stop

(2) Sensor type setting
If it is not specified manually, all channels will be specified as Pt100.

bitl5  bitl4  bitd3  bit12  bitll  bitl0  bit9  hit8  hit7  bit6  bit5  bit4  bit3  bit2  bitl  bitd

Address 1 ChO0 sensor type setting
Address 2 Ch1 sensor type setting
Address 3 Ch2 sensor type setting
Address 4 Ch3 sensor type setting
Word Description
0 Specified as PT100
1 Specified as JPT100
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(3) Setting temperature display unit
Unit of temperature conversion value can be specified as Celsius/ Fahrenheit.

bit15  bitl4  Bitl3 bitl2 bitll bitl0  bitd  bit8 bit7 bt  bit5  bit4  bitd3 b2 bitl  Bit0

Address 5
clc|c|c
—|=|=|=|=|=|=|=|=|=|—=|—=|H]|H|H|H
3211 1|0

Bit Description
0 Celsius
1 Fahrenheit

(4) Setting filter constant
If filter constant is not specified or specified as “0”, relevant channel is not filtered.

bitl5  bhitl4  bit13  bitl2 bitll bitl0  bit9  bit8  hit7  bit6  hit5  bit4  bit3  bit2  bitl  bitd

Address 6 Setting Cho filter constant (1~99)

Address 7 Setting Ch1 filter constant (1~99)

Address 8 Setting Ch2 filter constant (1~99)

Address 9 Setting Ch3 filter constant (1~99)

(5) Setting scaling
It specifies whether scaling function is used or not.

bit15  bitl4  bit13  bitl2 bitll bitl0  bitd  bitd bit7 bt bit5  bit4  bit3 b2 bitl  bitd

— === |=|=|=|=|—|=|=|=|H|H|H |H
3121|110
Bit Description
0 Scaling function is not used
1 Scaling function is used

(6) Disconnection information
It outputs disconnection information of each channel.

bitl5  bhitl4  bit13  bitl2 bitll bitl0  bit9  hit8  hit7  bit6  hit5  bit4  bit3  bit2  bitl  bitd

Channel 0 disconnection information

(0: normal,1: sensor A disconnection, 2: sensor B disconnection)
Channel 1 disconnection information

(0: normal,1: sensor A disconnection, 2: sensor B disconnection)
Channel 2 disconnection information

(0: normal,1: sensor A disconnection, 2: sensor B disconnection)

Address 71 Channel 3 disconnection information

(0: normal, 1: sensor A disconnection, 2: sensor B disconnection)

Address 68

Address 69

Address 70
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4.16 Example Program

- Here describes how to specify the operation condition of RTD input module.

- RTD input module is installed on slot 2.

- Initial setting condition is that with one input, initial setting value is saved in internal memory of

module.

- The following program is an example to read temperature value and disconnection information.

(1) Program example using [I/O Parameter Setting]

2l
Module list
=] @ Base 00 : Defautt I Slat | Module Cornment | Input Filter |Emergenc:y Out Allocation |
485 10:DC 24V INPUT/TRC [ Gfmain |DC 24V INPUT/TR O 3 Slandard [ms] PO0DO0 ~ PODO3F
: TROUTPUT. 32poin 1 |TROUTRUT, 22poi : - : 0~ PODOTF
¢ KEFRDMA RTD. 4 2 | #BF-RDO4A (RTD, 4- PO00S0 ~ POOT1F
: Default 3
: Default
: Default 4
: Default ]
7 : Default E
7
[ —
Deste St | | DefizBase | BaseSeting | | DeleteAl || Detals | pim v | ok | Cancal
XBF-RDO4A (RTD, 4CH)
Parameter CHO CH1 CH2 CH3
[ Charimel status Enable Enable Disable Disable
™ Sersor type PT100 PT100 PT100 PT100
[ Temp. unit Celsius Celsius Celziuz Celziuz
Filter constant 1] 1] 1} 0
[ Scaling Dizable Dizable Dizable Dizable
oK I Cancel

ugt2o00F  L0Z010  UD2Z014
: N i) 10204
Temp. Temp. Temp. Temp.
Measuring | Measuring ~ Measuring Measuring
Module : Module : Module : Module :
Module CHO CHO Input CHO Temp.
Feady Rurning  Disconnecti Value
0 on
| U02011  U02015
— f /1 U0z2.05
Temp. Temp. Temp.
Measuring  Measuring Measuring
Module : Module : Module :
CH1 CH1 Input CH1 Temp.
Rurning  Disconnecti Value
on
[ T 2 £ MO00
[ cer 2 Mo10

1

4-25 | LSE ecric

Moving channel 0 temp. value to
DO area

Moving channel 1 temp. value to
D1 area

Moving channel O disconnection
information to MO

Moving channel 1 disconnection
information to M1
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(2) Program example using PUT/GET command

FO0SE POON
— | —
]_ =can J
[ sute 2 a 0 |l
[ sute 2 HO000 2 I_
[ sute 2 z HO000 1 I_
[ pute 2 3 RO 2 |l
1 =0 UE2atn LA
Maw Uo20d 00000
— | —/| - i
H
U201 1 U201 5 — . -
iy MOV U205 oo ||
[ e 2 & M000 1 I_
[ &= 2 &3 Mata |l

(3) Program example using parameter in case of IEC

_01_CHO_AC
_01_RD¥ T

Tenp,
Measuring
Module :

Module

Ready

Weasur ing
Module :
CHO

Running

_01_CHI_AC
T

Tenp,
Measuring
Modulf :

CH
Running

_01_CHO_ED
1T

Measuring
Module :
CHO Imput
Disconnect
ion

_01_CHO_TE
WP

Tenp,
Measur in:
Module :

_01_CH1_BD
T

Tenip,
Measur ing
odule
CHT Imput
Disconnect
ion

_D_CHI_TE
WP

Tenip,
Measur ing
Modu|e
CH1 Temp,

Yalug

MOYE
EN  END

IN- T

— 4/

MOVE
EM  EMD

IN3T

GET_WORD
RED ™ OOWE

CHOTempDat
a

CH1 TempDat
i

INST1

GET_WORD
REL ™ DOKE

g3

BASE  STAT
SLOT  DATA

MAOD
R

CHOD | sconn
ect ionlnfo 1

[it]

BASE  STAT
SLOT DATA

MA0D0
R

CH1Disconn
r ectioninfo

CH Enable

Sensor type (PT100)

Temperature unit (Celsius)

Filter value

Moving channel 0
temp. value to

Moving channel 1

temp. value to

Moving channel O disconnection

information to MO

Moving channel 1 disconnection

information to M
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(4) Program example using PUT/GET function block inn case of IEC

_10M start
| |
1 scan ON
[MST [HST1 [HST2
PUT_W0ORD PUT_WORD PUT_WORD
RED ~ DOME RECD ~ DOME RED ™ OOMEL
0 JBASE  STATE 0 JBASE  STAT 1] JBASE  STATE
1 J5L0T 1 JsL0T 1 JsL0T
0 JHADD 1 JHA00 5 JMa0n
R R R
3 JDATA 0 JDaTH 1] J04TA
i [H3T3
PUT_WORD
REQ DOME L
_01_CHO_AC  _01_CHO_BO
start _01_Rov T 1§ HOYE
| | | | | | 171 EMN ENO L 0 JB&SE  STATE
Temp, Temp, Temp,
Measuring | Measuring  Measuring
Module : Module @ Modu | 2
Module CHO CHO Input
Ready Running  Disconnect
| ian
_01_CHO_TE CHOTempOat
WP 1IN OUT ¢ a 1 J5LatT
Temp,
Measuring
Module :
CHO Temp.
| Ya e
B JMA00
| R
_D1_q1l_ﬁﬁ _D1_E¥I_BD MOVE
—] —/—{EH END} 0 J04TA
Temp, Temp,
Measuring  Measuring
Module : Module :
CH1 CHT Inmput
Running  DOisconnect
] ian
_01_CHI_TE
MP JIN OUT ¢
Temp,
Measuring
Modu e :
CHT Temp.
] Yalue
IH3T4 [H3TR
GET_WORD GET_WORD
REQ DOMNE REL ~ DOME}
0 JBASE  STAT| 0 JBASE STAT|
CHOD i scann CHID i sconn
1 J5SLOT  DATAL ectioninfo 1 J5LOT  DATAL ectioninfo
& JM&00 B9 JMA0D
R R
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4.17 Trouble Shooting

4.17.1 RUN LED flickers

| RUN LED flickers. I

RUN LED flickers 0.2s intervals. I

i

Yes > Contact the nearest agency or LS branch office. I

4.17.2 RUN LED is off

RUN LED is off.

-

RTD input module is installed on the base correctly?

N > Correctly install A/D conversion module on the base.

i

1/0 information can be seen at the XG5000.

N > Contact the nearest agency or LS branch office.

A

Normally operated if RTD input module with error is
changed to another module

Yes > Contact the nearest agency or LS branch office.

LSE: LECTRIC | 4-28
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4.17.3 ALM (Alarm) LED flickers

ALM LED flickers.

.yt

3 wired wiring is normal.

> Wire properly referring to 4.10

No

N

Wiring to sensor is normal

> Wire properly referring to 4.10

(]

A

Contact the nearest agency or A/S center.

4.17.4 Temperature conversion value is not normal.

Temperature conversion value is not normal.

-

External DC 24V input power is normal.

No > Supply external power (DC 24V)

\ik

PE ground is normal.

> Execute PE ground properly referring to 4.10

[o]

\ik

Contact the nearest agency or A/S center.
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4.17.5 Stats check of RTD input module through XG5000 system monitor

Module type, module information, O/S version and module status of RTD input module can be
checked through XG5000 system monitoring function.

(1) Execution sequence

Two routes are available for the execution.

(a) [Monitor] -> [System Monitoring] -> And on the module screen, click the right mouse button to
display [Module Information].

(b) [Monitor] -> [System Monitoring] -> And Double-click the module screen.

(2) Module information

(a) Module type: shows the information of the module presently installed.
(b) Module information: shows the O/S version information of module.
(c) O/S version: shows the O/S prepared date of module.

(d) Module status: shows the present error code.
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Chapter 5 Thermocouple Input Mod

ule

5.1 General

Here describes specification, handling, and programming of XGB thermocouple input module (XBF-

TCO04S/XBF-TC04B).

Thermocouple input module is used to convert the temperature data detected from thermocouple to

signed 16 bit data.

5.1.1 Characteristic

(1) Module selection according to purpose

XBF-TC04S/XBF-TCO04B: 4 channel input (Insulation between channels by photomos relay)

(2) Four kinds of thermocouple available (K/J/T/R)
Available to select the different thermocouple according to each channel

(3) Voltage input (0 ~ 100mV) available (XBF-TC04B)
Available to select voltage input (0~100mV) and thermocouple (K type / J type / T type / R type)

for each channel

(4) Disconnection detection

If thermocouple is disconnected, it is detected and indicated.

(5) Celsius (C)/ Fahrenheit (°F) type available

Temperature conversion data of Celsius (C)/ Fahrenheit (°F) is indicated down to one decimal

place

(6) Temperature data scaling function

(Available to use it as additional data than temperature indication)
Scaling conversion of temperature data is available within -32,768~32,767/0~65,535.

(7) Various additional function

Filter process, Average process (time/count/moving), Max./Min. detection process

(8) Parameter setting / Monitoring by GUI (Graphical user interface) method

It enhanced user-friendly features by changing to I/O parameter settings (intensify user
interface) from parameter settings by previous instructions.
By [I/O Parameter], the sequence program can be reduced and by [Special Module Monitoring],

it is easy to monitor the temperature conversion value.

5.1.2 Required version

When making the system, the version below is required.

Basic unit type Basic unit Type Required version
name XBE-TC04S XBF-TC04B

XGB modular standard type XBM-DXXS Basic unit |Ver 1.8 or above -

basic unit (XBMS) XG5000 |Ver 2.2 or above -

XGB compact standard type XBC-DXXS Basic unit |Ver 1.8 or above |Ver 1.12 or above
basic unit (XBCS) XG5000 |Ver 3.61 or above |Ver 3.62 or above
XGB compact high-end type XBC-DxxH Basic unit |Ver 1.8 or above -

basic unit (XBCH) XG5000 |Ver 2.2 or above -

XGB IEC high-end type basic XEC-DxxH Basic unit |Ver 1.0 or above -

unit (XECH) XG5000 |Ver 3.0 or above -
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5.1.3 Setting sequence before operation

1) Before using the thermocouple input module, follow steps below.

XBF-TC04S
Checking performance specification I—. Specification
- Operating environment

- Thermocouple sensor type and temperature
range
- Digital output range

System configuration and selection I ® System configuration

- Equip-able number
- External power selection

Wiring I—O Wiring
- Power wiring (External DC24V)

- Thermocouple input wiring

Reading temp. data I—O Thermocouple input test
- XG5000 special module monitor

Setting parameter I—. Parameter
- XG5000 I/O parameter

Programming I—Q Programming

- Program to read analog data
(U device)

If there is error or thermocouple input
data is abnormal, refer to the trouble
shooting.

LSE ECTRIC | 5-2
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53 |

XBF-TCO4B

Checking performance specification I—,

System configuration and selection I o

Wiring

——

Reading temp./voltage input data

I

Setting parameter

I

Programming

If there is error or thermocouple/voltage
input data is abnormal, refer to the
trouble shooting.

=y El ECTRIC

2) Before using the thermocouple/voltage input module, follow steps below.

Specification

- Operating environment

- Thermocouple sensor type, voltage input and
temperature range

- Digital output range

System configuration
- Equip-able number
- External power selection

Wiring
- Power wiring (External DC24V)
- Thermocouple input wiring

Thermocouple input test/Voltage input test
- XG5000 special module monitor

I—Q Programming

- Program to read analog data
(U device)
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5.2 Specification

5.2.1 General specification

General specifications are as follows.

e Related
No. Item Specifications specifications
1 Ambient 0T ~+55C i
temperature
p | Storage 25T ~+70C .
temperature
Ambient 0 '
3 humidity 5 ~ 95%RH (Non-condensing) -
4 [Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<8.4Hz - 3.5mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 mk (1G)
resistance For continuous vibration 10 times each IEC61131-2
- - directions
Frequency Acceleration Amplitude (X, Y and 2)

5=<f<841Hz - 1.75 mm

8.4<f<1501z | 4.9ms (0.5G) -

o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2

e Half-sine, 3 times each direction per each axis

Square wave AC: + 1,500V LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Fast tansient | Segment Power supply DlgltaI/anglog mput/output IEC 61131-2,
: module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -

5-4



|

Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

5.2.2 Performance Specification

(1) Thermocouple input specification (XBF-TC04S/XBF-TC04B)

Items

Specification

Number of input channel

4 channels
Select channel type by parameter
(thermocouple input)

Type of input sensor

Thermocouple K/J/ T /R type
JIS C1602-1995

K -200.0C ~ 1300.0C
Range of input J -200.0C ~ 1200.0C
temperature T -200.0C ~400.0C
R 0.0C ~1700.0C
Temp. display Displaying down to one decimal place — notel)

K,J, Ttype: 0.1C, Rtype: 0.5C

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Ambient temperature(257T)

Within £0.2% — note 2)

Accuracy Temp. coefficient

(range of operating temp)

+100 ppm/C

Conversion time

50ms / channel

Reference

Auto compensation by RJC sensing (Thermistor)

junction

. Compensation amount
compensation

+1.0C

Warming-up time

15 min or above —note 3)

Notel), Note2) For more detail specification, refer to 5.2.6 accuracy/resolution.

Note 3) Warming-up time: for stability of measured temperature, 15 min is necessary after power is on.

(2) Voltage input specification (XBF-TC04B)

Items

Specification

Number of input channel

4 channels
Select channel type by parameter
(thermocouple/voltage input)

. 0~ 100 v
Analog input range
ginp d (Input impedance: 1M? or above)
Type 0 ~ 20000

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Max. resolution

1/20000 (0.005mV)

Ambient temperature (25C)

Within £0.2%

Accuracy Temp. coefficient

(operating temp. range)

+100 ppm/C

Conversion time

50ms / channel




Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

(3) Common specification (XBF-TC04S/XBF-TC04B)

Iltems

Specification

Insulation

Terminal — inner
circuit

Photo-coupler insulation

Insulation

method Terminal —

operating power

DC/DC converter insulation

Between channels

Photomos relay insulation

Dielectric withstand voltage

400 V AC, 50/60 Hz, 1min,
leakage current 10mA or below

Insulation resistance

500 V DC, 10 MQ or below

Terminal block

11 point terminal

I/0 occupied points

64 points

Max. number of equipment

7 [When using XBM-Dxxx= (=:"S"'H’,"H2","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Filter process

Digital filter (200 ~ 64,000ms)

Average process

Time average (400~64,000ms)

Count average (2~64,000 times)

Q(:S:I;I:)):al Moving average (2~100)
Alarm Disconnection detection
Max./Min. display Display Max./Min.
Scaling function Signed scaling / Unsigned scaling
Consumption | Inner DC5V 100mA
current External DC24V 100mA
Weight 639
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_

5.2.3 Name of part and function

Respective designations of the parts are as described below

= =
XBF-TC04S XBF-TC04B
RUN -« @ RUN - @
ALM - @ ALM - @
& —» & —»
CH CH
—a[=1] | ) a[i=]] | )
B =] B =]
— —>
[*Cn [=cn
-—|[X=] -—|[=]
— || o] — -] o]
A = A =
gl ) —|F=] _
ne ([0 ne [[ho]
(o] ol
elbm)| | @ e | @
KJIR 0~100m
WBF-TC04S XBF-TC048
'L\_.[—‘.____‘—J .[).lg 'L\..[_“._ __.—] ,I‘ g
No. Name Description
P Displays the status of thermocouple input module
On: operation normal
ickering: Error occurs (0.2s flickering
@ | RUNLED | Fjickering: E 0.2s flickeri
Off: power Off or module error
» Displays the disconnection status of thermocouple input
module (Alarm indication LED)
@ ALMLED Flickering: Disconnection error occurs (1s flickering)
Off: operation normal
3 Terminal » Terminal block for wiring to connect the thermocouple
block (K, J, T, R type) (0~100mV, XBF-TC04B)
External
@ | power supply| » Terminal for supply of external DC24V
terminal
® Connect(_)r for » Connection connector for connecting the extension module
extension
Reference
® junction P Thermistor for reference junction compensation (RJC)
compensator

57 | LS ELECTRIC
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5.2.4 Characteristic of thermocouple temperature conversion

Thermocouple input module connect 4 kinds of thermocouple and one voltage input (XBF-TC04B)
directly, input characteristic are as described below.

(1) Thermocouple K (JIS C1602-1995): -200 C(-5891 #V) ~ 1300 C (52410 V)

Electromotive force

Temperature

(2) Thermocouple J (JIS C1602-1995): -200 C(-7890 4V) ~ 1200 C (69553 V)

Electromotive force

Temperature

LSeccrrc | 58
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(3) Thermocouple T (JIS C1602-1995): -200 ‘C(-5603 V) ~ 400 C (20872 W)

Electromotive force

Temperature

(4) Thermocouple R (JIS C1602-1995): 0 ‘C(0 4V) ~ 1700 C (20222 W)

Electromotive force

Temperature

Thermocouple characteristics: thermocouple sensor measures temperature by using fine voltage
(electromotive force), which occurs when applying temperature gradient to a junction between two
different metals.

The temperature-electromotive force relation specification of normal thermocouple sensor provides
the electromotive force, which is measured when a sensor’'s measuring point is at OC. On that
account, when measuring temperature by using thermocouple sensor, cold junction compensation
(reference junction compensation, RJC) is used. (built-in function of temperature measuring module).

59 I LSTELEr:mc
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(5) Temperature conversion characteristic -

Thermocouple input module converts the thermocouple input with non-linear characteristics into
A/D and outputs the temperature conversion that is linearly treated.
Temperature conversion to thermocouple input has non-linear characteristics.

Non-linear characteristics: regarding the relation of temperature(‘C) and electromotive force(4V) of a
thermocouple sensor, electromotive force is different by sections even though temperature changes
by a certain amount, which is called ‘non-linear characteristics.” As seen in the above graph, it is
shown that the relation of temperature and electromotive force is a curve by temperature sections.
The module processes the non-linear characteristics table as linear.

(6) Voltage input range (0 ~ 100mV)

Analog input practical
range
20200
20000
fo Gain
15000
Digital 10000
output
5000
O L
Offset
Analog DC 0 ~ 100mv onv 50mV 100mV
input
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_

5.2.5 Temperature display
(1) Temperature is displayed down to one decimal place.
In the XG5000, when monitoring the temperature conversion value, select “Signed decimal”
According to monitor indication type, temperature is monitored like figure below.

Ex.) if displaying -123.0°C by converting, the value stored in the internal memory would

be -1230.
—-1230 —-1230
”?ﬂ?” [ o Uot.04  DOOOD L{
_D1_CHO_TE
MP
Temperature indication value
— (Inner memory)
T Indication
Monitor indication type contents
-123.0C R
Unsigned decimal 64306 ! >
! Temperature
. . -1230 ! value
Signed decimal (-123.0C) i
i hFB32 i
Hexadecimal | fifbsc ./ »—1230
As instruction 64306

(2) Temperature display unit
(a) K, J, T type: 0.1C
(b) R type: 0.5C
(3) Temperature may be displayed by Celsius or Fahrenheit, depending on the settings.

Ex.) if displaying 100 °C in Fahrenheit, it would be 212 F by using the following formula.

9
(a) From Celsius to Fahrenheit degree F = EC +32

(b) From Fahrenheit to Celsius degree C = g(F —32)

5-11
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5.2.6 Accuracy / Resolution

Accuracy / Resolution are as follows according to ambient temperature

Accuracy - notel)
Measurement . Operating
Thermocouple temperature Indication temperature Normal temperature - | resolution
type range temperature
range (25) note2)
(0C ~557C)

-270.0C ~-200.0C - note3)
K -200.0TC ~ -200.0C ~0.0T +3.0C +7.5C 0.2C
1300.0C 0.0C ~1300.0C +3.0T +7.5C 0.1C

1300.0C ~ 1372.0C - note3)

. -210.0TC ~-200.0TC - note3)
J -200.0C ~ -200.0C ~-100.0C +2.8C +7.0C 0.2C

1200.0C e o e e e

-100.0C ~1200.0C +2.8C +7.0C 0.1C

T -200.0TC ~ -270.0C ~-200.0TC - note3)
400.0°C -200.0°C ~ 400.0C +1.2C |  #30C | 01T

0.0C -50.0C ~0.0C - note3)

. o . Y YT .

R 1700.0°C 00 ~1700.0C +35C | +8.5C | 05T

1700.0C ~1768.0C - note3)

Notel) Total accuracy (normal temp.) = accuracy (normal temp.) + cold junction compensation accuracy
= #(full scale X 0.2% + 1.0TC)
Cold junction compensation accuracy = +1.0C
Note2) Temp. coefficient: £100 ppm/C
Note3) Measuring the temp. is available, but accuracy and resolution is not guaranteed.

(1) When ambient temp. is normal (25 + 5°C): within the £0.2% range of measurement temp.
(2) When ambient temp. is operating temp. (0 ~ 55°C): within the £0.5% range of measurement temp.

Ex.) When K type thermocouple is used and ambient temperature is normal.
In case of measuring 1000°C temperature, output range of conversion data is
1000C - [{1300 - (-200)} x 0.2%] -1 ~ 1000C + [{1300 - (-200)} x 0.2 %] + 1
namely, 996.0 ~ 1004.0 [C].

(1) For stabilization of measurement temperature, warming-up time more than 15 min. is necessary, after
restart.

(2) If ambient temperature changes rapidly, measurement temperature may change temporally. Keep the
ambient temperature steady for stabilization of measuring temperature.

(3) If wind of the cooling pan contacts with module directly in the panel, accuracy decreases. Do not
contact with wind directly.
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_

5.2.7 Conversion velocity

(1) Conversion velocity per channel: 50ms/channel

(2) Sequential process method
The next channel is converted after conversion of one channel is completed.
(Run/Stop of the respective channels can be set independently.)

(3) Concept of conversion time

The conversion velocity of XBF-TC04S module is a cycle that the temperature (electromotive
force) entered into terminal strip is converted into digital value and stored in internal memory.

Conversion time increase by a multiple of the no. of used channels

. Conversion time = 50ms X no. of used channels

Ex.) In case 3 channels is used: conversion time = 50ms X 3 = 150ms

Channel 0 Conversion Conversion
Channel 1 Conversion
Channel 2 Conversion
Channel0 channell channel2 channel0
Conversion Conversion Conversion Conversion
~ 50ms . 50ms | 50ms
150ms
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5.3 Function

5.3.1 Disconnection detection function

Thermocouple input module has a function to detect the disconnection and display it.
That the module detects and displays disconnection means that the following cabling path would have
partially bad connection, which requires taking measures

(1) Disconnection occurs between a sensor used/compensating cable and module, LED(ALM) flickers
every second and generates error code.

(2) Disconnection can be detected by channels. However, it is available for the only channel(s)
designated for operation. LED (ALM) is commonly used for every channel. It flickers in case even
only one channel is disconnected.

Thermocouple connection status | Channel run ALM LED status | Disconnection flag
Run Off Off
Normal
Stop Off Off
Run Flickering (1s) On
Thermocouple disconnection
Stop Off Off

(3) In case disconnection occurs, disconnection flag of each channel will be turned on and in case
disconnection is canceled, it will be turned off.

Disconnection flag Contents

U0x.01.4 Ch. 0 disconnection
U0x.01.5 Ch. 1 disconnection
U0x.01.6 Ch. 2 disconnection
U0x.01.7 Ch. 3 disconnection

(4) When disconnection occurs, the min value among range is displayed.

Type Displayed temperature in case of
disconnection

K type -270.0°C

J type -210.0C

T type -270.0°C

R type -50.0C

Type Displayed value in case of disconnection

0 ~ 100mV
(XBF-TC04B) 0
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5.3.2 Scaling function

Thermocouple input module has a function to scale value in user-defined range besides temperature
display. The scope is classified into two types; 16 bits data type, -32768~32767 and 16 bits data type

without mark, 0~65535. If a user selects one of these two types and sets the range, it displays the
temperature through scaling operation.

Scaling data type

Scaling min. value

Scaling max. value

Signed value

-32768 ~ [Scaling max. value -1]

[Scaling min. value+1] ~ 32767

Unsigned value

0 ~ [Scaling max. value-1]

[Scaling min. value+1] ~ 65535

The following graph indicates relation between scaled value and temperature input.

y

Scaling
Conversion
value
Y1
13000
Y
5000 (@ === =" .
i
X0 ;
-200.0 i
500.0
X X1
-2000
YO

1300.0 Tem pe'rature
value

Scaling operation: Y = M(X -X0)+YO0

(X1-X0)
X = Temperature value

X0 = Thermocouple measurement min. temperature value
X1 = Thermocouple measurement max. temperature value

YO = Scaling min. value
Y1 = Scaling max. value
Y = Scaling

Ex.) If scaling with mark is set with -2000 ~ 13000 and the temperature measured K type sensor is
500.0°C, the value scaled is as follows.

« Scaling conversion value = (13000 - (~2000)) (500 — (-200)) + (=200) = 5000

5-15
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5.3.3 Filter function

By means of filter value (time constant 63.2%) setting temperature conversion of a designated
channel, it operates and outputs as follows.

(previously filtered temp. value x fileter value ;) + (presen input temp. value x 50, x No.of channel used)

Filtered temp. value = -
Filter value . + (50,,, x No.of channels used)

Filter constant setting range = 200 ~ 64000 [ms]

A

Temperature (°C) Temperature chanae after filterina process

Actual temperature chanae

100 C

63.2 C

[
»

< > Time (Ms)

<«

Filter constant
(ms)
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_

5.3.4 Average function

(1) Time average
It accumulates temperature conversion values of a selected channel and displays the average
of the total sum in digital data.

—— Temperature change after averaging process
: Actual temperature change

] -

Channel scan mterval
‘+———p—p—p
Averaging section Averaging section Averaging section

Setting range of average time = 400 ~ 64000 [ms]

Frequency of average process for a preset time can be calculated as follows.

Average time
No. of channel used x50,

Average Process Frequency [times] =

(2) Averaged frequency
It accumulates temperature conversion values of a selected channel as many as frequency and
d|splays the average of the total sum in digital data.

 —— Temperature change after averaging process

Actual temperature change

] ]

Q—M—M—IHHHHQ—M—M—H—M—M—PH!—P

Channel scan mterval
<+ »

Averaging section Averaging section Averaging section

Setting range of average frequency = 2 ~ 64000 [times]
Average process interval of channel used can be calculated as follows

Average process interval[ms] = Average frequency xNo. or channel used x 50[ms]
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(3) Moving average -

It accumulates temperature conversion values of a selected channel as many as set and
displays the average of the total sum in digital data. In case of the moving average, it outputs
average per scan.

Setting range of average number = 2 ~ 100

162]

g———
& 7

5) (5
i
.

2]

(D+ D+ +4) (D + (D +(5E+(6)
Average Average
(D + B+ +(5)

Average

Channel scan interval

(1) time/frequency average characteristically does not output temperature data every conversion time
and instead, it keeps a feature to maintain the previous status until it reaches time/average
frequency.

(2) In case of moving average, it outputs the converted temperature as taking temperature history and
average, which are entered previously, every conversion time, so it can obtain relatively faster data
response than time/frequency average.

(3) Filtering can be processed with one of the foresaid averaging functions simultaneously. If
simultaneous process is selected, filtering would be processed first and it averages and output
temperature value in digital value. At the moment, the digital data output (temperature) is displayed
as the value gained after the final process.

5.3.5 Max./Min. display

It displays maximum/minimum value of temperature conversion value of a selected channel for a
selected section (a section allowed for max./min. search)

Status of command allowing/prohibiting max./min. search

»le »le »le

Maintaining previous | Display max./min. value Maintaining previous | Display max./min. value
max./min. value max./min. value
Initializing max./min. value Initializing max./min. value

5-18
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5.4 Installation and Wiring

5.4.1 Installation environment

Although the device can be installed with high reliance regardless of installation environment, attention
should be paid to the followings in order to secure the reliance and stability of the system.

(1) Environmental Conditions

(a) Install on a water-proof and dust-proof control board.

(b) Place free of continuous impact or vibration.

(c) Place not directly exposed to direct sunrays.

(d) Place where dew does not form due to rapid temperature change.
(e) Place where ambient temperature is maintained between 0 - 55C.

(2) Installation Construction

(a) In case of screw hole processing or wiring construction, wiring dregs should not go into PLC.
(b) Install on a position easy to access.

(c) Should not install on the same panel which high voltage device is installed on.

(d) It should be 50mm and longer distant from duct and modules.

(e) Should ground in the environment where is not interrupted from noise.

(f) Install not to contact with cooling pan in the panel

(3) Cautions in handling
It describes caution in handling from unpacking module to installation.
(a) Do not fall or apply excessive impact on it.
(b) Never attempt to separate PCB from the case.
(c) Make sure that any impurities including wiring dregs should not go into the upper part of
module during wiring work.
(d) Never attempt to attach or detach the module when it is turned on.

5.4.2 Wiring

(1) Cautions in wiring
(a) Do not place AC power line close to the AUX signal line of the module. To avoid surge or
induced noise occurring from AC, make sure to leave a proper space.
(b) Cable should be selected by considering ambient temperature and allowable current and the
specification of cable should be as follows.

Cable specification
Lower limit Upper limit
0.18mm? (AWG24) 1.5 mm? (AWG16)

(c) If cable is placed too close to any heating device or materials or if it directly contacts oil and
similar materials for a long time, it may cause short-circuit, resulting in breakdown and
malfunction.

(d) Check the polarities during terminal strip wiring

(e) Wiring with high voltage cable or power line may cause induction problem, causing malfunction
or trouble.

(f) External DC24V power should be same with power of XGB. If external DC24 V power of
thermocouple input module is turned on/off while power of XGB main unit is on, temperature
input value may have an error.

(g) Thermocouple input module may use 4 types of thermocouple sensors. (K/J/ T/R)
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(2) Terminal array
Terminal array of thermocouple input module is as follows.

B =
XBF-TC04S XBF-TC048
RUN RUN
ALM ALM
cH | Signal Purpose H N Signal Purpose
* +
= % S8l CHOTCinput 5 % 281 CHO TC/Voltage input
T ] CHI + ) W O[T CHI + )
Salem | CHI = CH1 TC input Sle= ShT—] CH! TC/Voltage input
o e CHZ + ) «—a|re) CHZ + )
R [ N CHo = CH2 TC input S (5 I oro— CH2 TC/Voltage input
5 % Sl cH TG input Ty % S8 | CH3 TC/Voltage input
ve || [T "] _NC Not used ve [F2 T T T NC Not used
(o] DC24V+ | DC24V+
°f2.ﬁ 5 DCoavV= DC24V supply ey DCoaV= DC24V supply
==f=-====- KJ.T.R [=<f=====-=
s Tcus e

NSEp= =

(3) Wiring example
Thermocouple can be connected with module directly. If point where temperature is measured is
far from the module, use the compensating cable to connect
(The compensating cables are different according to thermocouple type. For more information
about the compensating cable, contact the producer of thermocouple.)

Terminal block for compensating

cable extension . Module terminal
24 Compensation

Sensor cablg 3+ |

Sensor — | ve
( ( ) -

AN

C
=D

[ofofo

FG

1) In case sensor and compensating cable are shielded, shield connection is possible to PLC PE terminal.
2) It is necessary to use extension terminal block of which material is kept at uniform temperature in order

to reduce error.
3) Compensating cable should use the same type of sensor, which was used for measuring.

= e 1520
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(4) Voltage (0~100mV) input wiring example

/|
+D AE CHo XBF-TC048
_ V. (] RUN

ALM
+D> A CHI— +]
=g
+D> A CH2

- CHO+ 1. Fa)
CHO- %EE-E::
CH1+ ||+ Om
GRS
cHot . glEs)
che- | L=
CH3+ |4 OI:EI
CH3-
] [ =CH|
ne |
DC power DC24V+ T
(Analog power DC24V- °_E|z,‘“ Sen
supply) e )
XBF-TC04B

Y=

Input resistance of voltage input circuit is 1 MQ (min.).
(5) Relationship between voltage input accuracy and wiring length

In voltage input, the wiring (cable) length between transmitter or sensor and module has an
effect on digital-converted values of the module as specified below;

_______________________

i Rs Rc mTTTTTTTTTT s !
i i 5 5
: S LI :
i Vs <> i Vin i Ri i
i i Re i
i i [ — 5
' Load : | :
Analog input (Voltage)

Where,

Rc: Resistance value due to line resistance of cable

Rs: Internal resistance value of transmitter or sensor

Ri: Internal resistance value (1M®?) of voltage input module

Vin: Voltage allowed to analog input module

% Vi: Tolerance of converted value (%) due to source and cable length in voltage input

] RixVs
Vin = -
[Rs +(2x Rc)+Ri]
%Vi = (1—\ﬂjx100%
Vs
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5.5 Operation Setting and Monitor

5.5.1 Operation Parameter Setting
Operation parameter of thermocouple input module can be set through [I/O Parameter] of XG5000.

(1) Setting items
For user convenience, parameter setting of thermocouple input module is provided by GUI
(Graphical User Interface) method in the XG5000. The items which can be set through [I/O

Parameter] in the project window are as follows.

ltems Content

(a) Sets the following items for operation of module.
1) Channel status (Disable / Enable)
2) Sensor status (K/J/T/R)
3) Filter constant

[I/O Parameter] 4) Average processing (Sampling / Time-Avr. / Count-Avr. / Moving-Auvr.)
5) Scaling data type (Bipolar / Unipolar)
6) Scaling min./max. value

(b) The parameter set by the user is saved in the flash memory of XGB main
unit after download.

(2) How to use [I/O Parameter]

(a) Execute the XG5000 and make the project.
(For how to make the project, refer to the XG5000 user manual)

(b) Double-click [I/O Parameter] on the project window.

Project Windows ®

ttems
= & Example_XGE
=-{] MewPLCXGE-XBMSHffline
¥ Variable/Comment
=-[# Parameter
Basic Parameter

o 1/0 Parameter

+ - Embedded Parameter
= Scan Program
MewProgram

g Project
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(c) If [I/O Parameter Setting] window shows, find slot of base where module is installed and click it.
/0 Parameter Setting

| Slat | Module | Comment | Input Filker |Emergenc:y Dut| Allocation |
' O[main)
Ao IR S N
== 02 Default 5
= 03¢ Default 3
= 04 : Default
o= (5 : Default 4
== 05 : Default 3
= 07 : Default [
= 08 : Default 7
= 09 : Default a
== 10 Default 3
10
< ¥
(o v) ok [(coes

(d) Register the module on a slot where module is installed on as follows.

2|

Module list
= 0 Base 00 : Default | Slot Module | Comment | Input Filter |Emergenc:y Dut| Allocation |
= 00 : Default O[main]
2 01 Defaut - I
= 02 : Default 2 El Digital Module List
= 013 : Default 3 =&l Specisl Module List
= 04 : Defautt 4 B Analog Input Module
=z 05 Default 5 B Analog Dutput Module
= DE : Defautt : =B Temp. Measuring Module
o= 07 : Default B <BF-RDO4A RTD, 4-CH)
7 B ®BF-RDOIA[RTD, 1-CH)
al
B Communication Module List
< k4
Print ¥ ] [ oK ] [ Cancel ]

e) Select a module registered and click [Details] or double-click a module

I/0 Parameter Setting

Module list

= {3 Base 00 : Default | Slat | Module | Comment Input Filter | Emergency Out] Allocation |
=z 00 : Default D[main]
A 01 XBF-TCO45 (TC, 4C 1 - - PO0040 ~ POOOTF
=== 02 : Default
= 03 : Defautt
== 04 : Default
== 05 : Default
= 06 : Default
== 07 : Default

RN = S (S O T

> N

Delete Al | [ Detais | [ Pt ¥ | [0k ][ Cancel

|~
|
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(f) Select the required settings in Parameter Settings and click [OK].
1/0 Parameter Setting

&

Module list
= ) Base 00 : Defaut L (5%
=z 00 Default
&5 01: xpRTCo4s (1| XBFTCOSS(IC. 4CH) PO0040 ~ POOOPF
e 02: Defat Parameter o | o 2 | H3 |
=z 03: Default - - - -
= 04 Defaut [] Channel status Dizable ﬂ Dizable Dizable Dizable
=3 05 : Default [ Sensor status K K K K.
=z 06 : Default [ Temp. unit Celsius Celsius Celziuz Celziuz
ez 07 : Defautt Filker constant 1] 1] 1] 1]
[] Awverage processing Sampling Sampling Sampling Sampling
Average value 1] 1] 1] a
[ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. valug -32768 -32768 32768 -32768
Scaling max. value 32767 32767 32767 32767
< [ ok ][ Cence |
Delete Siot [ peetear |[ Dewis | [ Pt ¥ ][ ok ][ cancel

(9) The initial values of each item are as figure shown below
1) Channel status (Disable / Enable

XBF-TCO04S (TC, 4-CH)

XBF-TCD4S (TC, 4CH)
Parameter CHO CH1 CHZ2 CH3 |

[] Channel status Dizable L Dizable Dizable Dizable
[] Sensor status K K K

[ Temp. unit Enable Celsiuz Celsius Celsiuz
Filter constant 1] 1] 0 0

[] &wverage processing Sampling Sampling Sampling Sampling
Average value a 1} 1] 1]

[ Scaling data type Bipalar Bipalar Bipalar Bipalar
Scaling rain. value -32768 32768 32768 32768
Scaling max. value 32767 32767 32767 32767

[ ok ] [ Cancel

2) Sensor status (K/J/T/R

XBF-TC04S (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO tH1 tHz | oH3 |

[] Channel status Disable Dizable Dizable Dizable
[] Sensor status K w 4 K K

[ Temp. unit Celsius Celsius Celsius
Filter constant "JI' 0 0 0

[] Average processing |R Sampling Sampling Sampling
Average value 1] 1] a 1]

[] Secaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. valug -32768 -32768 -32768 32768
Scaling max. value 32767 327ET 32767 327ET

ok ] [ Cancel
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3) Temp. unit (Celsius / Fahrenheit)

XBF-TC04S
XBF-TCD4S (TC, 4CH)
Parameter CHO CH1 CH2 CH3 |
[] Channel status Dizable Dizable Dizable Disable
[] Senzor status K K 4 [
] Temp. unit Celzius v Celsius Celsius Celsiuz
Filter constant ] 0 0
[[] Awerage processing Fahrenheil Sampling Sampling Sampling
Awverage value a a 0 1]

[] Scaling data type Bipalar Bipalar Bipaolar Bipolar
Scaling min. value 32768 -327E8 -32768 -327EB
Scaling max. value 32TET 32767 J2TET 32TET

OK ] [ Cancel

4) Filter constant (0, 200 ~ 64000)

XBF-TCO04S (TC, 4-CH)

XBF-TCO45 (TC. 4CH)
Parameter CHO CH1 tHz | W3 |
[] Channel status Dizable Dizable Dizable Dizable
[] Sensor status K 4 K K
] Temp. unit Celsiuz Celsiug Celziuz Celsiuz
Filter constant 0 0 ] 1]
[] Average processing Sampling Sampling Sampling Sampling
Awerage value 1] 1] a 1}

[] Scaling data type Bipalar Bipolar Bipalar Bipalar
Scaling min. walue 32768 32768 -327E3 -32768
Scaling max. value J2TET 32767 32TET J2TET

0. 20064000 [ ok ][ canca |

5) Average processing (Sampling / Time-Avr / Count-Avr / Moving-Avr)

XBF-TCO45 (TC, 4-CH)

XBF-TCD4S (TC, 4CH)
Parameter CHO CH1 tHz | cHa |
[] Channel status Dizable Dizable Dizable Dizable
[] Sensor status K K K K
[ Temp. unit Celsiuz Celziuz Celsiuz Celsiug
Filter corstant 1] 1] 0 0
[] &verage processing | Sampling  ~ Sampling Sampling Sampling
Average value 1} 1] 1]
Time-Avr f f f
[ Scaling data type Countit Bipolar Bipolar Bipolar
Scaling rain. value Mowing-tur 32768 32768 32768
Scaling max. value 32767 32767 32767 32767
[ oK I [ Cancel

6) Scaling data type (Bipolar / Unipolar

XBF-TCO4S (TC, 4-CH)

HBF-TCO45 (TC, 4CH)
Parameter CHO CH 1 tHz | W3 |
[] Channel status Dizable Dizable Disable Dizable
[] Sensor status 4 K K K.
] Temp. unit Celsius Celsius Celsiuz Celsiuz
Filter constant 1] ] 0 0
[] Awerage processing Sampling Sampling Sampling Sampling
Average value 1] o 0 1]

[ Scaling datatyps | Bipalar v Bipolar Bipolar Bipolar
Sealing min. value 32768 32768 32768
Scaling man. value | Jnipalar 32767 32767 32757

[ 0K ] [ Cancel
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7) Scaling min. value/scaling max. value
XBF-TCO45 (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO tH1 tHz | oH3 |
[] Channel status Dizable Dizable Dizable Dizable
[] Sensor status K K K 4
[ Temp. urit Celsiuz Celziuz Celsiug Celsivsz
Filter constant 1] 1] 0 0
[7] Awerage processing Sampling Sampling Sampling Sampling
Awyerage walue a 1} 1] 0
[ Scaling data type Bipalar Bipalar Bipalar Bipolar
Scaling min. valug -32768 -32768 -32768 32768
Scaling max. value 32767 32767 32767 32767
-32768~32766 ok | [ cancal
Scaling data : : :
g Scaling min value Scaling max value
type
With sign -32768 ~ [scaling max value -1] [scaling min value+1] ~ 32767
Without sign 0 ~ [scaling max value -1] [scaling min value+1] ~ 65535

(h) Constant input

1) In case the user inputs numbers directly like filter constant, if the relevant parameter is
selected, available range is displayed in the bottom.

XBF-TCO4S (TC, 4-CH)

XBF-TCO45 (TC, 4CH)
Parameter CHO CH1 tHz | cH3 |

[ Charnel status Dizable Dizable Dizable Dizable
[ Sensor status K K K K

] Temp. unit Celsius Celsius Celsius Celsius
Filter constant i o o o

[ &verage processing Sampling Sampling Sampling Sampling
Average value 1] 1] 1] 1]

[ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value -32768 -32768 -32768 -32768
Scaling max. value 32767 32767 32767 32767

0. 200~64000 [ ok ][ Comcel |

2) If the number is out of range, error message is displayed.
(If error information shows, it returns to previous status. Set again.)

045 (TC, 4-CH 2x]]

XBF-TCO45 (TC, 4CH)
Parameter
[] Charnel status Dizable
1 Sensor status K
Temp. unit 5iL1s Celzius
E_‘ 2 ' Out of range. Enter again!
Filter constant L) 0
[] &verage processing pling Sampling
Average value OK o
[ Scaling data ype olar Bipolar
Scaling min. value 32768 -327E8 32768 -327E8
Scaling max, value 32TET 32767 32TET 32767
0, 20064000 ok ] [ Cancel

LS ;EL ECTRIC | 5-26




Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

_

3) If the wrong number is specified, it is displayed with red color.
(When Average value or scaling min./max. value is out of range.)

XBF-TC04S (TC, 4-CH)

XBF-TCO45 (TC, 4CH)
Parameter CHO CH1 tHz | cH3 |

[] Channel status Dizable Dizable Dizable Dizable

[] Sensor status 4 K K [
[] Temp. urit Celsius Celsius Celziuz Celsiuz

Filter constant 0 1] 1] 0
[[] Average processing Tirne-dvwr Sampling Sampling Sampling

Awerage value “ 1] 1] 0
[] Scaling data type Blpolar Bipalar Bipalar Bipolar
Scaling min. value -32768 -32768 32768 -32768
Scaling max. value J2TET 32TET 32TET 32TET
Cocw 1 ) [cood

5.5.2 Special module monitoring function

While XG5000 is connected with PLC, through [Monitor] -> [Special Module Monitoring], the user can
test the operation of the analog output module.

Remark

1) If system resource is short, the screen may not be displayed properly. In case of this, shut down
other application program and restart the XG5000.

2) On the [Special Module Monitoring] status, I/O parameter is set temporarily to execute the test. So
if [Special Module Monitoring] status ends, I/0O parameter is not saved.

3) By test function of [Special Module Monitoring], the user can check if analog module operates
properly or not without any sequence program.

(1) How to use special module monitoring

(a) Start of [Special Module Monitoring]
While XG5000 is connected with PLC, start [Monitor] -> [Special Module Monitoring]. If that is
not online status, [Special Module Monitoring] is not activated.

# XG5000 - [NewProgram]

Eroject Edit Eind/Replace View Online |Monitor | Debug Tools Window Help

Ju i Stop Monitori
NEadsS Epp_om ring
Pause
=% oo @ L
F, I8, Pausing Conditions. ..
Esc
Project Windaw - » (9 Change Current value... —_—
ltems System Monitering r
= @ Example_XGB Device Manitaring
=@ NewPLOIXGE-XBMS}-Stop @, Special Module Manitaring
9 Variable/Commert e
=-[& Parsmeter {4 Trend Monitoring
Basic Parameter @‘ Custom Events
T 1/0 Parameter B, Data Traces
[ Embedded Parameter

= Scan Program
NewProgram
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(b) How to use [Special Module Monitoring]
1) Click [Monitor] -> [Special Module Monitoring] while XG5000 is connected with PLC basic
unit. ‘Special Module List’ screen is displayed as shown below and displays information of
base/slot with special module type. On the list dialog box, The modules currently equipped

at the PLC are displayed.

Base Slot Module
(i Base O ﬁ_ Intemal HSC Madule (Open-Collector, 4-CH)
(i Base O ﬁ_ Intemal Pasition Module {Open-Collectar, 2-CH)

e0 ] Skt1 | XBF-TCO4S (TC, 4CH)

[

< |

[I Module Info. ]]I\ Manitor ]J

2) Clicking [Module Info.] shows the information of special module.

Special Module Infomation

iu Displays the informations of special module.
ltem Inf b |
Module Wame HBF-TCO45 [TC, 4-CH)
05 Yer Ver 1.0
05 Update Date 2008-2-25
Module Status Marmal. (0]

3) Clicking [Monitor] shows the following screen.

Special Module Monitor

XBF-TCD4S (TC, 4CH)

Item CHO CH1 |

Temperature value

Scaling value

Min. temp value

Wax. terp valus
Item CH2 CH3
Temperature value
Scaling value
Wi, temp value

Max. temp value

FLAG Moritor
Item Selngvaue | Curentvaluie |
Charnel CHO ~]
Channel status Disable
Sensor ype K
Temp. unit Celsius
Filter corstant 0
Average processing Sampling
Average value 0
Scaling data type Bipalar
Scaling min. valus -32768
Scaling max. value 32767
Start Maritoring | | Test ]
Close
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4) [Start Monitoring]: [Start Monitoring] button will show you digital input data of the operating
channel. The figure below is monitoring screen when all channels are Run status.

¥BF-TCO45 (TC. 4CH)
Item / tHO | CH 1 ‘}\
Temperature value 264 263
Scaling value 220876 228080
Min. temp value 1] i}
Max. temp value 1] i}
ltem CH2 CH32 Monitoring screen
Temperature walue 27 27
Scaling value 22846 22846
tin. temp value u] 1]
Max. temp value u] 1]
FLAG Monitar \ m}
Item /galling valug | Current value ‘,\
Channel cHO
Channel status Dizable Enable
Senzor lype K K
Temp. unit Celziuz Celziuz
Fiter conslart o B Detail of channel 0
Average processing Sampling Sampling
Average value 1] 1]
Scaling data ype Bipalar Bipolar
Scaling min. value 32768 -3276B
Secaling max. value 32767 32767
Close

[Start Monitoring] execution screen

5) [Test]: [Test] is used to change the parameters of the Thermocouple input module. You can

change the parameters when you click the values at the bottom of the screen. It is only
available when XGB CPU unit’s status is in [Stop].

Special Module Monitor PIx
XBF-TCD4S (TC, 4CH)
ltem CHO | CH 1 |
Temperature value 27 o
Scaling value -22815 u]
Idin. temp value o o
Max. temp value o o
Item CH2Z CH 3
Temperature value o o
Scaling value o o
Min. temp value u] u]
dax temp value o o
FLAG Manitor
Item Setting value | Current value |
Channel CHO
Channel status Enablz Enable
Sensor bppe K K.
Temp. unit Celsiug Celziug
Filter constant 0 0
Awerage processing Sampling Sampling
Average value u] u]
Scaling data type Bipolar Bipolar
Scaling min. value -22768 -22768
Scaling max. value 32767 327ET
[ Stop Monitering ] [ Test 1
Close

[Test] execution screen
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6) If [Flag Monitor] is selected on the [Special Module Monitor] window, [Temp. Measuring
Module Command] screen can be monitored.

XEF-TCO45 (TC, 4CH)
ltem CHO [ CH1 |
Temperature value 278 [
Scaling value 22815 [
Min. temp valus 0 0
L Emp o 0 0 Temp. Measuring Module Command
ltem CH2 CH3
Temperature value 0 0 XBF-TCI4S (TC, 4CH)
Scaling valus 0 0 '
Min. temp value [ [ Jtem CHO CHA1
M;ITA:T:ID Vf?me 0 =T EI : e Channel status Stop
Sensor status Marmal Marmal
Item Sefingvalue | Cumentvabe | Item CH2 | CH3 |
Channel cHo Channel status Shop Stop
Channel status Enable Enable S e Nomai Homai
Sensor lype K K
Temp. unit Celsius Cekius
Fiter constant 0 0 Command tHa | CH1 |
Bverage pacessing Samplng Samping Mandin active ___DistBLE __J[ _ DISABLE ]
B D 0 FUC Active [ ENABLE [ ENABLE ]
Scaling data type Bipalar Bipalar Command o2 | oHa |
Seding min, value 32768 2276 -
Scalng man. value 32767 32767 b :Tg: ‘?the { EE:BEII__IE } { ELJS:BEII__IE }
Chve
[ Stop Monitoring | [ Test J
o= )

[Temp. Measuring Module Command] execution screen

7) [Temp. Measuring Module Command] screen
On the monitoring screen, Channel status (Run/Stop) and Sensor status
(Normal/Disconnection) can be monitored.
On the flag command screen, Max/Min active (ENABLE/DISABLE) and cold junction
compensation (ENABLE/DISABLE) can be specified.

Temp. Measuring Module Command

XBF-TCO4S (TC, 4CH)

Item CHO CH1
Channel status Stop
Sensor statuz Normal Normal
ltem CH2 | CH3 | Monitoring screen
Channel status Stop Stop
Sensor statuz A Normal Normal )
Command ”  tHo [ tH1 )\
Ma/Min active [ DiseBlE J{ DISABLE )
RUC Active ([ EMEBLE ][ EMeBLE ]
Command tH2 | tH3 | Flag command screen
Ma/Min active [ DiseBlE ) DISABLE )
FUC Active ([ EM2BLE J[ EMABLE ]
=/

Close

8) [Close]: [Close] is used to escape from the monitoring/test screen. When the
monitoring/test screen is closed, the max. value, the min. value and the present value will
not be saved any more.

[Test] function is only available when XGB CPU unit’s status is in [Stop].
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5.5.3 Register U devices (Special module variable)

Register the variables for each module referring to the special module information that is set in the
I/O parameter. The user can modify the variables and comments.

(1) Procedure
(a) Select the special module type in the [I/O Parameter Setting] window.

1/0 Parameter Setting

Module list

= @ Base 00 : Defautt | Slat | Module Comment Input Filker |Emergenc:_l,l Ou Allocation |
&5 00: DC 24V INFUT/TR C DC 24 INPUT/TR O 3 Standard [ms] Default PO000D ~ POOO3F
& FT C : : PO0DA0 ~
= 02 : Defaultt
== 03 : Defaultt
= 04 Defaultt
== 05 : Defaultt
== 06 : Defaultt
== 07 : Defaultt

O[main)

oo e o

[ Dektemr | [ Detas | [ Pt ¥ ] [ ok ][ Cancel

(b) Double click ‘Variable/Comment’ from the project window.
# XG5000 - [NewProgram] CEx

Emject Edit FindfReplace View Online Monitor Debug Tools Window Help -8 x
e = 25 B5E D R SR MM WL LY
& MER F®mE
EBH A AR KABHBER groEEEF EE PDRE & s
Praject Windows x —
~
ltems A =
(=8 Example_XGB s
= ) Newh E-<BMSCHge
= [
Basic Parameter
[ 170 Parameter

[E Embedded Parameter
= Scan Program
NewProgram

M,
< >
W b Variable/Commert NewProgram
& | PLc [ Twe [ [
1 1
<1
=
£ .
= ]
c £
= =
3 | 2
= E]@\ Monitor 1 AMnnitDr ZX 2 E]E]\Result Check Program p Find 1 AFind 2 4 Communication A Cross Reference p Us

NewPLC Offline Row 0, Column 9 Qe
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(c) Select [Edit] — [Register U Device].
In case of XEC, select [Edit] - [Register special module variable

% XG5000 - [Variable/Comment]

ﬁl Project |Edit| Find/Replace View Online Monitor Debug Tools Window Help
X3 Und Ctrl+Z }
06— ™ PP 0 $ BB X =5 oh & 3 W L0
B
. e B a° EBE
Copy Chrl+c ElE=l]E ® G [1o0x
Project Windc . .
fems ¥ Delete Del [V] view Variable I@\-"EWDEVOE [3F] view Fiag ]
= FF Ean Select Al Chl+a Variable | Type " Device | Comment ~
= | 1
@ 8 o043 InsertLine Cirl+L 2
=-[ BX Delete Line Ctrl+D 3
egister U Device |
6
=-f
t 7
8
9
1n ¥
£ 2
i Project iy Variable/Comment NewProgram
x [ PLC Type 0|
ML !
E
o
= =
5 4
E £
2 E
3 | 3 |8
5 ()01 Monitor 1 fMonitor 23, [ 1€ [¥)(1]\, Result 4 Check Program jiFind 1 A Find 2 ) Conmunicat ion j, Gross Reference j Us
Automatically registers comments in the U Devices according MewPLC Offline View Variable Owe
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L , . .
d) Click ‘Yes'. The previous comment will be deleted.

XG5000 - [Variable/Commen |
'h project Edit FindReplace View Online Monitor Debug Tools Window Help IS
DEEaES &S H P oo i BEX AR o 04 3R 4L

& o S8 8
i3] & |10
Project Window x
. [V] view Variable: |[T]vew neves | [8vewris |

Ems
= & Beample_xGE Variable | Type Y| Deviee | Comment ~

5 NewPLCHGB-XBMS-Offins 1

%3 VanahlaCammart
ERENEL XG5000
B
® 1| @) Automatcaly register comments in the U Devices according to the special modude setin the 1/0 parameter. LS
B &/ Theprevious comment wil be deleted.
= Sca Continue?
an ]
< 3

HiProject W Vanable/Comment NewProgram
* | PLC e | |
N
=z
g
: 5
i H
= =
3 I s |8
5 ()01} Honitor 1 fMonitor 23, [ £ [¥](M]}, Result 4 Check Proaram ,F ind 17, Find 2 , Comunication y Cross Reference f Us

NewPLC Offline Ove

e) As shown below, the variables are registered.

% XG5000 - [Variable/Comment]

ﬁ Project Edit Find/Replace View Online Monitor Debug Tools Window Help - 8 x
hEaEE 2 & = D $ BE X S N
& CEER == =
ENERE] @ & 100
P'::\Mndwr [V] View variable l@\few)euoe [] view Fiag l
= @ Example_XGB * Variable | Type v| Device Comment ~
2§ NewPLCMGE-XBMS}HOffline 1 _01_CHO_ADJE BIT u01.00.0 Temp. Measuring Module : CHO Offsetit
%3 Warable/Comment 2 _D1_CH1_ADJE EIT 01.00.1 Temp. Measuring Module : CH1 Offsetit
= @ Parameter 3 _01_CH2_ADJE EBIT U01.00.2 Temp. Measuring Medule ; CH2 Offset(
Basic Parameter 4 _01_CH3_ADJE BIT ug1.00.3 Temp. Measuring Module : CH3 Offseti(
g /0 Parameter 5 | 01_EEPROME BIT U0100D  Temp. Measuring Module : OffsetiGain
[ Erbedded Parameter 6 | D1_WDT_ERR BIT UDT.00E  Temp. Measuring Module : Module HV
= a'?q::fgr':mmm 7 | 0i_RDY BIT U01.00F  Temp. Measuring Module : Module Re:
? 8 _D1_CHO_ACT  BIT uo1.01.0 Temp. Measuring Module : CHO Runnir
9 _D1_CH1_ACT BIT uo1.01a Temp. Measuring Module : CH1 Runnir
10 _D1_CHZ_ACT BIT uo1.01.2 Temp. Measuring Module : CHZ Runnir
11 _D1_CH3_ACT BIT uo1.o1.3 Temp. Measuring Medule : CH3 Runnir
12 _01_CHO_BOUT BIT ug1.01.4 Temp. Measuring Module : CHO Input C
13 _01_CH1_BOUT BIT ug1.01.5 Temp. Measuring Module : CH1 InputC
14 _01_CH2_BOUT BIT ug1.01.6 Temp. Measuring Module : CHZ2 InputC
15 _01_CH3_BOUT BIT ug1.01.7 Temp. Measuring Module : CH3 InputC
16 _01_CHO_SETE EBIT uoi1.01.8 Temp. Measuring Module : CHO Setting
17 _01_CH1_SETE EIT uo1.01.9 Temp. Measuring Module : CH1 Setting
18 _D1_CHZ_SETE EBIT Jo1.01.A Temp. Measuring Module : CH2 Setting .,
< | 3
B3 Project b Variable/Comment NewProgram
x | FLC Type 1|
M ] !
g1
g
= £
= =
=[5 | y ¥
5|14« ) Monitor 1 fMeonitor 2, | £ (»)(M]', Resutt { Check Program , Find 1 j Find 2 }, Comnunicat ion j Cross Reference ji Us
MNewPLC Offline View Variable Owve
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Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

(2) Save variables
(a) The contents of ‘View Variable’ can be saved as a text file.
(b) Select [Edit] -> [Export to File].
(c) The contents of ‘View variable’ are saved as a text file.

(3) View variables
(a) The example program of XG5000 is as shown below.

B NewProgram

Lo
uot.ooF o uot,an.0 ~
sol—1'1 ' | v Uoi.04  oooon || .
Lt
ot 01 | oy upi.0s Do ||
L2
o012 | Hv Uot.05  Doooo ||
i3
o013 | oy upi.07 oo ||
g
END
517
LE v
< J —

b) Select [View] -> [Variables]. The devices are changed into variables.

B NewProgram |Z”E|E|
£ _U_Lnt_
i T WY _0I_CHO_TEMP  DDDOD L ~
sof— | | E
if _01_CH1_AC
T | Wy _orcwi T Doooo L
I 1
= _01_CH_AC
T | Wy _oicHTEwe DooD L
I 1
i3 _01_CH_AC
T | Wy _oicHa T Do00D L
I 1
)
END
517 3
< | 3.

c) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.

B NewProgram

i Uot.oo.F o uot.0no
I . IEHID L | oy ugi.04  Doooo || &
_01_CHOL 01_CHO_TE 3
| 01RO ] 010
Lf
uot.al.1 | v upi.0s Do ||
| .
_01_CHI_AC _01_CHI_TE
T P
L2
UDLDII.Z oW Ugi.05 00000 ||
_01_CH2_AL _0i_rHe_TE
T WP
i le.DIl.S ] upi.07 oo ||
_01_CH3_AC _01_CH3_TE
. T P
- END
iR -
< )

LS ELECTNJE
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(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

L 00F U
: [ o oon ||
- I L
4]
Lot Mo U105 noom ||
I
P e
LM 2
| Moy uat.08 00000 I_
- I S
Mode: lodde
“CH2 CH2 Temgp
Mo ot oo ||
B [== 1]
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Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

5.6 Configuration and Function of Internal Memory

It describes the configuration and function of internal memory.

5.6.1 Data I/O area (U device)

(1) Data sent from module to XGB main unit (XGB PLC input area, read only)

Qewce Type Comment Content R/W .S'gn.al
assignment direction
U0x.00.0 BIT CH 0 offset/gain adjustment error R
U0x.00.1 BIT CH 1 offset/gain adjustment error R
U0x.00.2 BIT CH 2 offset/gain adjustment error On: error, Off: R
U0x.00.3 BIT CH 3 offset/gain adjustment error normal R TCCPU
U0x.00.D BIT Module offset/gain backup error R
U0x.00.E BIT Module H/W error R
UOx.00.F BIT | Module Ready 8][; :]%"’t‘or'ga dy R
U0x.01.0 BIT CH 0 running R
U0x.01.1 BIT CH 1 running Channel running R
uU0x.01.2 BIT CH 2 running On: run, Off: stop R
U0x.01.3 BIT CH 3 running R
u0x.01.4 BIT CH 0 disconnection Thermocouple R
U0x.01.5 BIT CH 1 disconnection sensor R
U0x.01.6 BIT CH 2 disconnection On: disconnection, R TC—-CPU
U0x.01.7 BIT | CH 3 disconnection Off: normal R
U0x.01.8 BIT CH 0 setting error _ R
UOx.01.9 BIT | CH 1 setting error f;ir.as”e*ﬁi‘ﬁg Se‘i:t(')?g R
UOx.01.A BIT CH?2 sett!ng error Off: setting normal R
U0x.01.B BIT CH 3 setting error R
U0x.04 WORD | CH 0 temp. conversion value Temp. conversion R
U0x.05 WORD | CH 1 temp. conversion value value R

, TC—CPU
U0x.06 WORD | CH 2 temp. conversion value (Measured R
U0x.07 WORD | CH 3 temp. conversion value temp.x10) R
U0x.08 WORD | CH 0 scaling operation value Range with sign: R
U0x.09 WORD | CH 1 scaling operation value -32768~32767 R
U0x.10 WORD | CH 2 scaling operation value Range without sign: R TC—-CPU
uox.11 WORD | CH 3 scaling operation value 0~65535 R
U0x.12 WORD | CH 0 min. temp. conversion value R
U0x.13 WORD | CH 0 max. temp. conversion value R
UOx.14 WORD | CH 1 min. temp. conversion value . R
U0x.15 WORD | CH 1 max. temp. conversion value Te_mp. conversion R
UO0x.16 WORD | CH 2 min. temp. conversion value ;qclgijlrl?r]qull);tion R TC—CPU
uox.17 WORD | CH 2 max. temp. conversion value R
U0x.18 WORD | CH 3 min. temp. conversion value R
U0x.19 WORD | CH 3 max. temp. conversion value R

¥ ‘X’ means slot no. where module is installed.
Ex.) U02.04: no.2 slot channel 0 temp. conversion value (word)
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(2) Command sent from XGB main unit to module (XGB PLC output area, read/write available)

Qewce Type Comment Content R/W Slgngl
assignment direction
CH 0 max./min. searching
U0x.29.0 BIT Enable/Disable RIW
CH 1 max./min. searching ;
U0x.29.1 BIT Enable/Disable Mlh'/max' search | R/W
UOX.29 2 BIT CH 2 max./min. searching O?f: g.”a'%'le R/W
X.29. Enable/Disable Off: disable
CH 3 max./min. searching
U0x.29.3 BIT Enable/Disable RIW CPUBTC
- - - PN
UOX.29.8 BIT CHO coI(_:i junction compensation RIW
Enable/Disable
CH 1 cold junction compensation | Cold junction
U0x.29.9 BIT Enable/Disable compensation RW
CH 2 cold junction compensation | On: enable
U0x.29.A BIT Enable/Disable Off: disable RIW
UOX.29.B BIT CH 3 cold junction compensation RIW

Enable/Disable

537

¥ ‘X’ means slot no. where module is installed.
Ex.) U03.29.02: no.3 slot, CH 2 max./min. searching Enable/Disable (bit)
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(3) Data sent from module to XGB main unit (IEC type)
(XGB PLC input area, read only)

Qewce Type Comment Content R/W .S'gn.al
assignment direction
%UXO0.x.0 BIT CH 0 offset/gain adjustment error R
%UXO0.x.1 BIT CH 1 offset/gain adjustment error R
%UX0.x.2 BIT CH 2 offset/gain adjustment error on: error R
%UXO0.x.3 BIT CH 3 offset/gain adjustment error Off: normal R TCCPU
%UX0.x.13 BIT Module offset/gain backup error R
%UX0.x.14 BIT Module H/W error R
%UX0.x.15 BIT | Module Ready g;‘ff :]eo"’t‘?ga dy R
%UXO0.x.16 BIT CH 0 running R
%UX0.x.17 BIT CH 1 running Channel running R
%UX0.x.18 BIT CH 2 running On: run, Off: stop R
%UXO0.x.19 BIT CH 3 running R
%UX0.x.20 BIT CH 0 disconnection Thermocouple R
%UX0.x.21 BIT CH 1 disconnection sensor R TCCPU
%UX0.x.22 BIT CH 2 disconnection On: disconnection, R
%UX0.x.23 BIT | CH 3 disconnection Off: normal R
%UXO0.x.24 BIT CH 0 setting error ) R
9%UX0.x.25 | BIT | CH 1 setting error g";‘]r_as";tetitﬁr Seer?(')"r‘g R
%UX0.x.26 BIT CH 2 setting error Off: setting normal R
%UXO0.x.27 BIT CH 3 setting error R
%UWO0.x.4 WORD | CH 0 temp. conversion value ) R
%UWO0.x.5 WORD | CH 1 temp. conversion value \-I/-ZITE' conversion R TCoCPU

N
%UWO0.X.6 WORD | CH 2 temp. conversion value (Measured temp.x10) R
%UWO0.x.7 WORD | CH 3 temp. conversion value R
%UWO0.x.8 WORD | CH 0 scaling operation value Range with sign: R
%UWO0.x.9 WORD | CH 1 scaling operation value -32768~32767 R TCoCPU
%UWO0.x.10 | WORD | CH 2 scaling operation value Range without sign: R
%UWO0.x.11 | WORD | CH 3 scaling operation value 0~65535 R
%UWO0.x.12 | WORD | CH 0 min. temp. conversion value R
%UWO0.x.13 | WORD | CH 0 max. temp. conversion value R
%UWO0.x.14 | WORD | CH 1 min. temp. conversion value ) R
%UWO0.x.15 | WORD | CH 1 max. temp. conversion value 'rl;]eim)r.n;())(nver5|on R TCCPU
. . —
%UWO0.x.16 | WORD | CH 2 min. temp. conversion value accumulation R
%UWO0.x.17 | WORD | CH 2 max. temp. conversion value R
%UWO0.x.18 | WORD | CH 3 min. temp. conversion value R
%UWO0.x.19 | WORD | CH 3 max. temp. conversion value R

¥ ‘X’ means slot no. where module is installed.
Ex.) %UWO0.2.4: no.2 slot channel 0 temp. conversion value (word)
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(4) Command sent from XGB main unit (IEC type) to module
(XGB PLC output area, read/write available)

Qewce Type Comment Content R/W .S'gn.al
assignment direction
CH 0 max./min. searching
%UX0.x.464 BIT Enable/Disable R/W
%UX0.x.465 |  BIT E:'atlem/g’i;/ Dl searching Min./max. search RIW
%UXO0.X.466 BIT CH 2 max./min. searching 812 gpabblle R/W
0 o Enable/Disable - disable
CH 3 max./min. searching
%UX0.x.467 BIT Enable/Disable R/W
i i CPU<TC
%UX0x472 | BIT | CHOcoldjunction RIW
compensation Enable/Disable
CH 1 cold junction Cold junction
0, .
UX0.x.473 BIT compensation Enable/Disable compensation RV
CH 2 cold junction On: enable
0, .
UX0.x.474 BIT compensation Enable/Disable Off: disable RIW
CH 3 cold junction
0,
UX0.x.475 BIT compensation Enable/Disable RIW

% ‘X’ means slot no. where module is installed.
Ex.) %UX0.3.466: no.3 slot, CH 2 max./min. searching Enable/Disable (bit)

5.6.2 How to set operation parameter
Operation parameter of thermocouple input module can be set by two methods.

(1) Setting operation parameters through [I/O parameter setting] window.

XBF-TCO4S (TC, 4-CH)

XBF-TCD4S (TC, 4CH)

Parameter CHO | CHY tHz | tH3 |
Project Window % [ Channel status Enahble ﬂ Enable Enable Enahble
tems [] Sensor status 4 4 4 4
= @ Example_}(GB D Temp. unit Celzivsz Celzius Celzius Celziuz
= @ NewP LC{HGE-XBMS)HOfline Filter constant 1] 0 0 0
%3 Vanable/Comment [ &verage processing Sampling Sampling Sampling Sampling
— @ Parameter Average value 0 0 0 0
Basic Parameter [] Scaling data type Bipalar Bipalar Bipalar Bipalar
Scaling min. value 32768 32768 32768 32768

' - Scaling max, value 32767 2767 2767 2767
= Scan Program
CK ] [ Cancel ]

NewProgram

539 | LSk corron
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(2) Writing operation parameters through program (PUT instruction is used.)

J01.00.F MOD00 - — h00071: Chi running
f { | ! PUT 1 - D000o 1 l— h0002: Ch1 running
hi h2 running
h004: Ch3 running
""uu“ﬂ | PUT 1 0 hOO00 1 l_.'—JI-:hann-aIsst-:-p-
MO002 - _
— | | PUT 1 0 hO00F 1 I_.—JI-:hanngasrun
nnna
_MH [ put 1 1 h{0 1 | chokiype sensor
o
_MH [ puT 1 5 h000D 1| celsius
nnnE
| B 1 10 hODOT 1 || Enable ChOtime - Avr
MD0E
— | | PUT 1 14 400 1 I_ Time-Awr value: 400ms
MOo07 — _
I | put 1 12 h000D 1 || Bipoler
nnna
_Mrmr ! PUT 1 15 0 1 l_ Chl scaling min, value
M“?:‘ | PUT i 20 0 1 l_ Ch.0 scaling max. value
END
Remark
How to use PUT instruction
COMMAND

PUT I L | | — = [s1]s2] 0
PUTP fL || [—r[s [s1]s2[n

[ ] indicates PUT instruction.

[Area setting]
Operand Description Data size
sl Slot no. where special module is mounted WORD
S1 Internal memory address of special module WORD
S2 Device to save in special module WORD
N The number of data WORD
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_

(IEC type, PUT function block is used)

(3) Writing operation parameters at setting area of thermocouple input module through program

&1 1Charnel

%0115 s3top
— | N
| _O1_RDY
AIIEEERneI MOVE
— EW  EWD i] 1
CHORun MOVE Operat ionT
EW  EWD IB#OO0F 4 1N OuT vpa
| OperationT
IB#O001 4 1N OuT WpE
CH1Run
I
CHZRun HOVE
| EW  EWD 16R0002 A
CH3Run MOYE Operat ionT
I ——{EN ENDL 16g0004 4 1N OuT
OperationT
IB#0005 4 I QUT | vpe
IN5TE INET?
PUT _NORT PUT_WORD
REQ ™ OONE REQ ™ DOME
il JB4SE  STAT} il JBAHSE  STAT} ]
1 {5007 1 J5L0T 1
il JHA00 1 JMA00 5
R R
Operat ionT
J0ATA i JDATA ]
IN5TH IN5T10
PUT _WORD PUT_WORD
REQ~ DONE REQ ™ DOME
0 JB4SE  STAT} il JBA4SE  STAT} ]
1 J5L07 1 J5L0T 1
10 JWa00 14 JMA00 18
R R
1 J0ATa 400 04T ]
1 IN5T1Z IN5T13
PUT_WORD PUT_WORD
REQ ™ DONE REL - OOMEL
il {BASE STAT} il JBASE  STAT|
1 {5007 1 J5L0T
19 {MADD 20 JMAD0
| R R
il {DATH il 04T

541

MOVE
EN  END

MOVE
EN  END

NoooT

INSTB

PUT_WORD

REQ ™ OOME

{BASE  STAT
J8Lar
{MA0D

R

{DATA

INSTI1

PUT_WaRD

REQ ™ DOME

{BASE  STAT
{5L07
{MADD

R

{DATA

Operat ionT
vpe

Operat ionT
vpa
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5.6.3 Operation parameter setting area

It describes operation parameter setting area of thermocouple input module.

Memory
address Description Setting value R/W Instruction
Hex. Dec.
Designate a channel to
00 H 0 bit0:bit3, O: stop, 1: run R/W
use
01 H 1 Set sensor type of CH 0
02 1 2 Set sensor type of CH1 | k.0 3.1 T2 R:3 W
0,31, T:2,R: R
03w 3 Set sensor type of CH 2 | 0~100 nV:4 (XBF-TCO04B)
04 H 4 Set sensor type of CH 3
Designate temperature | hiio-pi . : )
05 4 5 g p bitO:bit3,  0:  Celsius,  1: RIW
metric system Fahrenheit
06 n 6 Set CH 0 filter value
07w 7 Set CH 1 filter value W
08 n 8 Set CH 2 filter value 0 or 200 ~ 64000 R
09 9 Set CH 3 filter value
Set averaging method
OAH 10
of CHO
Set averaging method )
OB H 11 0: sampling
of CH1 1: time average
- ) R/W
Set averaging method | 2: count average
0CH 12 of CH 2 3: moving average
Set averaging method
0D H 13
of CH 3
OE u 14 Set mean value of CH 0 PUT/GET
OF 15 Set mean value of CH 1 | Time average: 400~60000 ms
Set I fCH 2 Count average: 2~64000 times R/W
10w 16 €l mean value o Moving average: 2~100
11w 17 Set mean value of CH 3
12 4 18 Designate scaling type b!tO;bitS, o RIW
0: signed, 1: unsigned
Set min. value of CH 0
13 H 19 .
scaling range
Set max. value of CH 0
14 4 20 .
scaling range
Set min. value of CH 1
15H 21 .
scaling range _
Min. value
16 - Set max. value of CH 1 | signed: -32768~[max.-1]
H scaling range unsigned: O~[max.-1] W
Set min. value of CH 2| .oy value R
17w 23 | scaling range signed: [Min.+1]~32767
Set max. value of CH 2 Unsigned: [Min.+1]~655535
18 1 24 .
scaling range
Set min. value of CH 3
19H 25 .
scaling range
Set max. value of CH 3
1A H 26 .
scaling range
1B 27 Set error inf. Of CHO. | Setting error information (Flag) R GET

542
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5-43 |

Memory
address Description Setting value RIW Instruction
Hex. Dec.
1CH 28 Set error inf. Of CH1
1D w4 29 Set error inf. Of CH2
1E 4 30 Set error inf. Of CH3
Cold junction
1F u 31 compensation temp. of
CHO.
Cold junction
20 1 32 compensation temp. of
CH1. Measured value of cold junction
Cold junction compensation temp. R GET
21 H 33 compensation temp. of
CH2.
Cold junction
224 34 compensation temp. of
CH3.
~233FHH ~3653 (ngsftseenglriiastorage area) Read/Write unavailable unavailable =

/N Caution

(1) If input value of memory address 00n~1An(0~26) is out of range of setting value,
UOx.01.8~U0x.01.B (setting error representation flag, in case of IEC type,
%UX0.x.24~%UX0.x.27) are on and it acts as default setting
value. Error information is displayed in 1Bu~1Fx(27~30) area.

(2) System area (Offset gain storage area) is area where Read/Write is unavailable.

If this area changes, malfunction or breakdown may occur.




Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

(1) Designating Channel (Address 0)
(a) Temperature conversion module Enable/Disable can be set to each channel.
(b) By prohibiting a channel not to use from conversion, conversion interval by channels can be
shortened.
(c) If channel to use is not designated, every channel can not be used.
(d) In case of using PUT instruction,temperature conversion module Enable/Disable are as follows.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
c|C|c|C
3|2 110

BIT Description
0 Stop
1 Operate

(e) Vales set in B4 ~ B15 are ignored.
(f) This area shows the same results with operation channel designation in I/O parameter setting

window.
XBF-TC04S (TC, 4-CH)

KBF-TCO45 (TC, 4-CH)

2IX]

Parameter

[] Channel status

[ Sensor status

[ Temp. urit

Filter constant

[] twerage processing

Average value

[ Scaling data type

Scaling min. value

Scaling max. value

CHO
Enable

Enable

a
Sampling
a
Bipolar
32768
32767

w

CH1

CH2

CH3

Enable
K
Celsius
a
Sampling
a
Bipalar
32768
32767

Enable
K
Celsius
a
Sampling
a
Bipalar
-32768
32767

Enable
K
Celsiuz
a
Sampling
a
Bipolar
32768
32767

OK

J

Cancel

(2) Sensor Type Setting Area (Address 1~4)
(a) Thermocouple sensor type can be set per channel.
(b) In case of using PUT instruction, Sensor Type Setting Area is as follows.

B15 B14 B13 Bl12 Btll B10 B9 B8 B7 B6 B2 B1 BO

CHO sensor type setting
CH1 sensor type setting
CH2 sensor type setting
CH3 sensor type setting

B5 B4 B3

Address “1”

Address “2"

Address “3”
Address “4”

Word Description
0 K type
1 J type
2 T type
3 R type
4 0~100mV (XBF-TC04B)

(c) When input value is larger than 4, 0 (K type) is selected by force.
But, UOx.01.8~ UO0x.01.B (setting error representation, in case of IEC type, %UXO0.x.24
~ %UXO0.x.27) are on, error information is displayed at bit O of address 27~30.
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(d) This area shows the same results with sensor type designation in I/O parameter setting window
XBF-TCO04S (TC, 4-CH)

@)X
XBF-TCO4S (TC. 4CH)
Parameter cHo | cHr | cHz | oH3 |
[ Charel status Dizable Enable Enable Enable
[ Sensor status K v K K K
[] Temp. urit Celsiuz Celsiug Celsius
Filter constant 4 1] 1] o
[ #wverage processing |R Sampling Sampling Sampling
Average value o 1) 1) o
[ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value -32768 32768 32768 32768
Scaling max. value JETET 32TET 32TET J2TET
[ OK ] [ Cancel

(3) Temp. unit setting area (Address 5)
(a) Temp. unit (Celsius/ Fahrenheit) of thermocouple input module can be set per channel.

(b) In case of PUT instruction, Temp. unit setting area is as follows.

Address “5”

B15 B4 BI13 BI2 B1l B0 B9 B8 B7 B6 B5 B4 B3 B2 BL BO

clclc|c
— — = === |H

312|110

I
T
T

\ ]
\
Bit Description
0 Celsius
1 Fahrenheit

(c) Vales set in B4 ~ B15 are ignored.

(d) This area shows the same results with temp. unit setting in 1/O

parameter setting window.
XBF-TCO045 (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO CH1 tHz | tH3 |
[] Channel status Dizable Enable Enable Enable
[ Sensor status K. K K K
[ Temp. unit Celsiuz v Celsius Celsius Celsius
Filter constant 1] 1] 0
[ &wverage processing Fahrenheit Sampling Sampling Sampling
Average value 1] 1] 1] 0
[ Scaling data type Bipalar Bipalar Bipolar Bipolar
Scaling min. value -32768 -32768 -32768 -32768
Scaling max. value 327ET 32767 3276V 3276T
OK ] [ Cancel

(4) Filter constant setting area (Address 6~9)
(a) Filter constant can be set per channel.
(b) Filter constant ranges 0 or 200 ~ 64000.
(c) If filter constant is set as O, filtering process is not executed.
(d) When input is 1~199 or larger than 6400, O (filter disable) is selected by force.

But, UOx.01.8~ UOx.01.B (setting error representation, in case of IEC type, %UXO0.x.24
~ %UXO0.x.27) are on, error information is displayed at bit 1 of address 27~30.
(e) In case of PUT instruction, filter constant setting address is as follows.
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B15 B14 BI3 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Address “6” CHO filter constant setting (0, 200~64000)
Address “7” CHL1 filter constant setting (0, 200~64000)
Address “8” CH2 filter constant setting (0, 200~64000)
Address “9” CHa3 filter constant setting (0, 200~64000)

(f) This area shows the same results with filter constant setting in I/O parameter setting window.
XBF-TCO4S (TC, 4-CH) Px

XBF-TCO4S (TC, 4CH)
Paramele: tHo | oHtr [ cH2 [ cH3 ]
[] Charrel status Digable Enable Enable Enable
[ Sensor status K. K K K.
[ Temp. unit Celsiug Celsiuz Celsiuz Celziug
Filter constant 0 1] 1] 0
[] #werage processing Sampling Sampling Sampling Sampling
Average value 1] o o 1]

[] Scaling data twpe Bipolar Bipolar Bipolar Bipolar
Scaling min. walue 32768 32768 -32768 -327E8
Scaling max. value 32767 32767 32767 32767

0, 200764000 ok | [ Cancel

(5) Average processing setting area (Address 10~13)
(a) Average processing method can be set per channel.
(b) Average processing method (Sampling: 0 / time-avr.: 1 / count-avr.: 2 / moving-avr.: 3)
(c) When input is larger than 4, 0 (sampling) is set by force.
But, UOx.01.8~ UOx.01.B (setting error representation, in case of IEC
type, %UX0.x.24~%UX0.x.27) are on, error information is displayed at bit 2 of address 27~30.
(d) In case of PUT instruction, average processing setting method is as follows.

B15 Bl4 B13 B2 B11  B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address *10" CH# average processing method setting
Address “11” 0: Sampling
1: Time-average
Address " 12" 2: Count-average
Address “13” 3: Moving-average

(e) This area shows the same results with average processing method setting in I/O parameter
setting window.

XBF-TCO45 (TC, 4-CH) @EI

XBF-TCO4S (TC, 4CH)
Parameter tcHo | cHtr [ cHz | oH3 |

[ Channel status Dizable Enable Enable Enable

[ Sensor status K K K K
[ Temp. unit Celziuz Celziuz Celsiuz Celsiug

Filter constant 1] 1] 0 0
[] #wverage processing | Sampling  » Sampling Sampling Sampling

Average value 1} 1] 1]

; Time-fur ; ; ;

[ Scaling data type Countdt Bipalar Bipalar Bipalar
Scaling min. value Moving-Aur -32768 32768 32768
Scaling max. value 32767 32767 32767 32767

oK I [ Cancel
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(6) Average value setting area (Address 14~17)
(a) Average value can be set per channel.
(b) In case average processing method is sampling, values of this area are ignored.
(c) In case of using PUT instruction, average value setting address is as follows.

B15 Bl4 B13 B2 Bll BI10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

CH# average value setting
Time-average: 400 ~ 64000[ms]
Count-average: 2 ~ 64000[times]
Moving-average: 2 ~ 100

(d) When input is out of range, the min. value of each address is selected by force.

But, U0x.01.8~ UOx.01.B (setting error representation, in case of IEC type, %UXO0.x.24
~ %UXO0.x.27) are on, error information is displayed at bit 3~5 of address 27~30.

(Bit 3: time-average, bit 4: count-average, bit 5: moving-average)

EX.) When selecting the Time-average and setting average value as 200, 400ms is selected in
address “14" by force.

(e) This area shows the same results with average value setting in I/O parameter setting window.
In the I/O parameter setting window, prohibition function is provided not to set value that is out
of range. (In case of setting value that is out of range, that values are displayed with red color
and error message is displayed.)

1) Time-Avr.
XBF-TC04S (TC, 4-CH) RIx
XBF-TCD4S (TC, 4CH)
Parameter tHo | CH1 [ tH2 | mHE ]
[ Channel status Disable Enable Enable Enable
[ Sensor status K K K K
[ Temp. unit Celsius Celsiis Celsius Celsius
Fileer constant o 0 o o
[ &verage processing Time-dwr Sampling Sampling Samnpling
Average value 500 0 1} 1}

[ Scaling data tupe: Bipolar Bipalar Bipalsr Bipolar
Scaling min, value 32768 32768 32768 32763
Scaling max. value 32767 32767 32767 32767

2) Count-Avr.
XBF-TCO04S (TC, 4-CH) 2
XBF-TCO45 (TC, 4CH)
Parameter tho [ tHl [ ez [ W3]
[ Channel status Disable Erable Enable Enable
[] Senswr status K K K K
[ Temp. unit Celsiuz Celsiug Celziug Celsiuz
Filter constant o a 0 o
[ Awerage processing Caunt-dwr Sampling Sampling Sampling
Average valus 500 ] ] i 0

[] Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value 32768 -32768 32768 -32768
Scaling max, value 32767 32767 32767 32767

2754000
3) Moving-Avr.
XBF-TC04S (TC, 4-CH) 2x
XBF-TCO45 (TC, 4-CH)
Parameter cHo [ oMl [ cHz | cH3 ]

[] Channel status Disable Enable Enable Enable
[] Sensor status K K K K

] Temp. unit Celsiug Celsiug Celsiug Celsiuz
Filker constant o 0 a o

[ Awerage processing Maving-der Sampling Sampling Sampling
Average valus ] | i ] ]

[ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value -32768 32768 32768 32768
Scaling max. walue 327EF 32767 32767 32767

i
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(7) Scaling data type setting area (address 18)
(a) Scaling data type can set per channel.
(b) There are two type of scaling operation output, unsigned 16 bit (0~65535) or signed 16 bit (-
32768~32768).
(c) In case of using PUT instruction, scaling data type setting address is as follows.

B15 B14 B13 B12 B1l BI10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “0” clc|c|c

— = |=|=|=|=|=|=|=|=|=|=|H|H |H [|H
31210110

\ r |
Bit Description
0 Signed integer
1 Unsigned integer

(d) Values set in B4~15 are ignored.
(e) This area shows the same results with Scaling data type setting in 1/O parameter setting

window.
XBF-TC04S (TC, 4-CH) EIx
XBF-TCO4S (TC, 4-CH)
Parameter cHo | i1 | oWz | cHE
[] Charinel status Disable Enable Enable Enable
[] Sensor status K K K K
] Temp. unit Celsius Celsiug Celsiuz Celsiuz
Filter constant 0 0 i} a
[ &verage processing Mawing-fur Sampling Sarnpling Sampling
Average value 50 a o 0
[[] $caling data type | Bipclar v Bipolar Bipolar Bipolar
Scaling min. value 32768 32768 -32768
Scaling max. value 32767 327ET 32767

(8) Scaling min./max. value setting area (Address 19~26)
(a) Scaling min./max. value can be set per channel.
(b) There are two type of scaling operation output, unsigned 16 bit (0~65535) or signed 16 bit
(-32768~32767).
(c) In case of using PUT instruction, scaling min./max. value setting address is as follows.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 BL B0

Address “19”
P CH# scaling min./max. value

Address " 20 1) with sign Min.: -32768 ~ [Scaling max. value-1]

Address “21” Max.: [Scaling min. value+1]~32767
« 5om 2) without sign Min.: 0 ~ [Scaling max. value-1]

Add 22

ress p— Max.: [Scaling min.value+1]~65535
Address “23 CHO: min. address 19 / max. address 20
Address “24” CH1: min. address 21 / max. address 22

CH2: min. address 23 / max. address 24
CH3: min. address 25 / max. address 26

Address “25”
Address “26”

(d) If input is out of range, it keeps previous value.
But, UOx.01.8~ UOx.01.B (setting error representation, in case of IEC
type, %UXO0.x.24~%UX0.x.27) are on, error information is displayed at bit 6 of address 27~30.




|

Chapter 5 Thermocouple Input (XBF-TC04S/TC04B)

(e) This area shows the same results with Scaling min./max. value setting in 1/O parameter setting

window.
XBF-TC04S (TC, 4-CH) 33
XBF-TCO4S (TC, 4CH)
Parameter CcHo | oW1 | oH2 [ ctH3 |

[] Channel status Dizable Enable Enable Enable

[ Sensor status K 4 4 K
[ Temp. unit Celsius Celsius Celsius Celsius
Filter constant i} 1] 0 i}

[ &werage processing td oving-taer Sampling Sampling Sampling

Average value A0 a 0 1]

[] Scaling data type Bipalar Bipalar Bipalar Bipalar
Scaling rin. walue 32768 ‘ -3276E8 -32768 32768
Scaling max. value 32767 32767 32767 32767

-32768~32766 [ ok ][ caed |

S CETE) Scaling min. value Scaling max. value
type
Signed -32768 ~ [Scaling max. value -1] [Scaling min. value+1] ~ 32767
Unsigned 0 ~ [Scaling max. value-1] [Scaling min. value+1] ~ 65535

(9) Setting error information area (address 27~30)
(a) If there is error when setting parameter (address 1~26), error information is displayed at
address 27~30 per channel.
(b) In case of GET instruction, setting error information address is as follows.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Address “27” CHO setting error information
Address “28” CH1 setting error information
Address “29” CH2 setting error information
Address “30” CH3 setting error information

Related memory

Bit Description address
Hex. Dec.

BitO Sensor type (Off: normal, On: error) 014~04H 1-4

Bitl Filter constant (Off: normal, On: error) 061~09H 6~9

Average processing method
(Off: normal, On: error)
Bit3 Time-average value (Off; normal, On: error)

Bit2 OAH~0DH 10~13

Bit4 Count-average value (Off: normal, On: error)) | OEn~11n 14~17
Bit5 Moving-average value (Off: normal, On: error)
Bit6 Scaling range (Off: normal, On: error) 134~1AH 19~26

(c) In case there is error, setting error representation flag (U0x.01.8 ~ U0x.01.B, in case of IEC
type, %UXO0.x.24 ~ %UX0.x.27) will be on, it acts as default value.
If setting error representation flag (U0x.01.8 ~ UOx.01.B) is on, check error information 1Bx ~
1Fn (27~30) area and solve the error.
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(10) Cold junction compensation temp. area (Address 31~34)
(a) Cold junction compensation temp. can be seen per channel.
(b) In case of GET instruction, cold junction compensation temp. area is as follows.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Address “31” CHO cold junction compensation temp.
Address “32" CHL1 cold junction compensation temp.
Address “33” CH2 cold junction compensation temp.
Address “34” CH3 cold junction compensation temp.

(11) System area (offset gain storage area: address 35~63)
(a) In the system area, Read/Write is unavailable.

: If the user changes this area, it may cause malfunction or breakdown.
/\Caution

So do not handle this area.
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5.7 Example Program

(1) It describes how to set operation parameter in the internal memory of thermocouple module.

(2) Regarding the initial condition, the initial settings are saved in the internal memory of thermocouple
module if saved once.

(3) The following is program example that reads the temp. value of thermocouple input module of slot
1 and check whether disconnection occurs or not.

5.7.1 Example using [I/O Parameter]

1) I/O parameter setting window

I/0 Parameter Setting

Module list
= (D Base 00 : Defautt | Slot ‘ Module ‘ Comment ‘ Input Filter ‘Emergancy Ol Al ation |
& 00 : DC 24V INPUT/TR | Ofmain] |[DC 24V INPUT/TR O 3 Standard [ms] Default PO0000 ~ POOO3F
&5 01 XBRTCO4S (TC. 4C <eFTC0dS (TC.4-CH [ - - PODD40 ~ POOO7F
=z 02 : Default
=z 03 : Defautt
oz 04 - Defauit
2 05 - Defauit
= 06 - Defavit
=z 07 : Default
< b
Delete Siot [ Destel | [ Detmis | [ Pt ¥ ] [0k ][ cancel
XBF-TCO4S (TC, 4-CH) R
XBF-TCO4S (TC, 4CH)
Parameter tHo | cHi [ cHe [ otH3 |
[ Channel status Enable Disable Disable Disable »
[] Sensor status K k K. K
1 Temp. unit Celsiug Celzius Celsiug Celsius
Filter constant o o o o
[] Average processing Sampling Sampling Sampling Sampling
Awerage value o 0 a a
[ Sealing data type Bipalar Bipolar Bipolar Bipalar
Scaling min. value -32768 -32768 -327E8 32768
Scaling max. value 32767 32767 32767 32767

2) Program example

WL0F U000 WIGE Wi00 Wigle HoDOD
1T 151 140 1 T 171 o,
oi pgy  U1CHOIAD DIDTER 01 CHOAC 01 CHO SE
i JERR : T TERR
Mo [ oy Uwios oo |
_01_CHO_TE
[
uor.op.4 HODO!
1| 3
_01_CHO_BO
U7
END

(a) If module is under normal operation, MOOOO is on.

U01.00.F(module Ready) = On

U01.00.0(CHO offset/gain adjustment error) = Off

U01.00.E(module H/W error) = Off

U01.00.E(CHO running) = On
(b) If MOOOO is on, temp. conversion value (U01.04) of CHO moves to D0O00O.
(c) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and M0O0O1 bit is set.
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(3) Program example (in case of IEC type) -
AUKDLTIE EUMDLTLD EUXOLTLT4 0 BUROLTLIG RUXO.1.24 start
{ | 1/ 1/l { | 1/l —
Temp, Temp, Temp, Temp, Temp,
Measuring  Measuring  Measuring  Measuring  Measuring
Module : Module Module : Module Module
Modul e CHO Module HA CHO CHD
Ready Of fset/Gai Error Running Setting
n Error Error
start MOYE
| EN  EMO |
CHOTemplat
guwn. 1.4 4 IW OUT b 1
Temp,
Measuring
Modu e
CHO Temp.
Yalue
CHOD i sconn
ectionErro
BUK0.1.20 r
|} 35—
Tenp,
Measuring
Module
CHO Input
Disconnect

ion

1

(a) If module is running normally, operation start bit is on
%UXO0.1.15 (Module Ready) = On
%UX0.1.0 (CH 0 offset/gain adjustment error) = Off
%UX0.1.14 (Module H/W error) = Off
%UX0.1.16 (CH 0 running) = On
%UX0.1.24 (Setting error) = Off
(b) If operation start bit is on, it moves CH 0 temp. conversion value (%UWO0.1.4) into CH 0 temp.
data
(c) If CH 0 disconnection error occurs, %UX0.1.20 (CHO disconnection) is on and CH 0
disconnection error bit is set
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5.7.2 Program example using PUT/GET instruction

1) Program example

oo [ 1 0 houD| T
i
Ugt.00F D000 UOT.ODE  LOT.OT.0 L0108 HO0
L] (K} 1l Ll (I} ik
o oy -D1-CHOLAD 01 WOT_ER 01 CHOLAC _D1_CHO_SE
- JERR R T TERR
—_— 278 27
I [ v uoi.o4 D00 ||
01 _CHO_TE
WP
Ut .01..4 HOOD1
N ]
01 _CHO_B0
§
Maaao -
I | BT [ 27 0000 L
END

(a) It writes h0001 at address 0 of slot 1 in order to enable CHO.

(b) If module is under normal operation, MOOOO is on.
U01.00.F(module Ready) = On
U01.00.0(CHO offset/gain adjustment error) = Off
U01.00.E(module H/W error) = Off
U01.00.E(CHO running) = On

(c) If MOO0OO is on, temp. conversion value of CHO moves to D0000.
Current temp. conversion value, 278(27.8C2) is saving in U01.04.

(d) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and M00O0L1 bit is set.
(e) If MOO0OQO is on, setting error (address 27) of CHO moves to DO001. Since setting error (address

27) of CHO is 0O, there is no setting error.
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(2) Program example (in case of IEC type)

[HaTT4
AFR155 PUT_WORD
{ | RED  OOWEL
| 1 scan OW
IHET15
start GET _WORD
| RED~ DOWE 1] JB&SE  STATE
1] JB&SE  STATE 1 JaLat
CHOErrarin
1 J5L0T  DATAL fo 1] -M??D
21 -M%?D 1 J04TA
N BUH0L115 0 BUXOL1.O0 EUKOD.1.14 BUHD. 1. 24 start
{ | 1/l 1/ {7l —
Temp, Tenp, Tenp, Tenp,
Measuring  Measuring  Measurina Measuring
Module : odule Module : odule
Module CHO Module HAN CHO
Ready Of feet /Gal Error setting
| n Errar Error
start MOYE
| EN  ENO}
CHOTemp0at
gn.1.g 4 IN OUT a
Tenp,
Measuring
Module :
CHO Tenp.
Wa lue
N CHOD| sconn
ectionErro
#x0.1.20 r
— | 5r—
Temp,
Measuring
Module
CHO Input
Disconnect
ian

(a) Writes 1 at address 0 of slot 1 and operates CH 0 by using PUT_WORD function block.

(b) If operation start bit is on, reads CH 0 setting error (address 27) and movies it into DO001.

(c) If module is running normally, operation start bit is on.

%UX0.1.15 (module Ready) = On

%UXO0.1.0 (CH 0 offset/gain adjustment error) = Off

%UX0.1.14 (Module H/W error) = Off
%UX0.1.16 (CH 0 running) = On

%UX0.1.24 (setting error) = Off

(d) Operation start bit is on, moves CH 0 temp. conversion value (%UWO0.1.4) into CH 0 temp.
data
(e) Disconnection error occurs at CH 0, %UX0.1.20 (CH 0 disconnection) is on and CH 0

disconnection error bit is set.
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5.7.3 Example when error occurs

1) Program example

oo [ 1 i honn| T
1o
Uoi.00.F  LDL.0D.O  UDI.O0.E  LOT.OI.O  UDI.O1.8 Ha000
L] (K} 1l Ll (I} Lk
o oy -D1-CHOLAD 01 WOT_ER 01 CHOLAC _D1_CHO_SE
- JERR R T TERR
_— -2700 -2700
11 [ v uoi.o4 D00 ||
01 CHO_TE
WP
Ut .01.4 Qg
1l >
_01_CHO_BO
I
MO000 .
I | BT [ 27 00001 L
END

(a) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and M00O0L1 bit is set.
(b) If disconnection error occurs at CHO, min. value within the range of K type temperature senor
is displayed at U01.04.
(c) It is monitored as follows according to monitor display type.
When monitoring the temp. conversion value, select “Unsigned Decimal”.

Monitor display type Display content
Unsigned Decimal 62836
Signed Decimal -2700 (-270.0°C)
Hexadecimal hF574
As Instruction 62836
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5.8 Troubleshooting

The chapter describes diagnostics and measures in case any trouble occurs during use of thermocouple
input module.

5.8.1 LED Indication by Errors

Thermocouple input module has two LEDs and it is possible to check whether it had any error with the
indication of RUN LED and ALM LED.

_ _ Abnormal module
Iltem Normal Disconnection
H/W (error)
Flicker every 0.2
RUN LED ON ON
second
ALM LED OFF Flicker every second OFF
; Normal operation Every function works Module function
Operation . ) o
Every function works | Min. temp. is displayed stops
Management - Checking sensor wiring Customer service

5.8.2 Stats check of module through XG5000 system monitor

Module type, module information, O/S version and module status of thermocouple input module can
be checked through XG5000 system monitoring function.

(1) Execution sequence

Two routes are available for the execution.

(a) [Monitor] -> [System Monitoring] -> And on the module screen, click the right mouse button to
display [Module Information].

(b) [Monitor] -> [System Monitoring] -> And Double-click the module screen.

(2) Module information

(a) Module type: shows the information of the module presently installed.
(b) Module information: shows the O/S version information of module.
(c) O/S version: shows the O/S prepared date of module.
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5.8.3 Troubleshooting

(1) RUN LED flickers.

RUN LED flickers. |

:

RUN LED flickers 0.2s intervals. I

Yes — Contact the nearest agency or LS branch office.

(2) RUN LED is off.

RUN LED is off.

.yt

Thermocouple input module is installed correctly?

No > Correctly install this module.

i

1/0 information can be seen at the XG5000.

No > Contact the nearest agency or LS branch office.

hi

Normally operated if thermocouple input module with
error is changed to another module

Yes > Contact the nearest agency or LS branch office.
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(3) ALM LED flickers.

ALM LED flickers.

ags

Sensor wiring is normal.

No > Wire properly referring to wiring method of user manual.

i

Contact the nearest agency or LS branch office.

(4) Temperature conversion value is not normal.

Temperature conversion value is not normal.

-

External DC 24V input power is normal.

No > Supply external power (DC 24V)

Ak

PE ground is normal.

> Execute PE ground properly referring to user
manual

\ik

Parameter setting is normal.
(Channel status, sensor type)

> Set parameter properly referring to user manual.

i

| Contact the nearest agency or LS branch office. I
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5.8.4 Error code and measure

(1) Measure when error flag of data I/O area (U device) occurs.

Device Device
assignment | assignment Description Content Measure
(‘'S’, ‘H'type) | (IEC type)
U0X.00.0 %UX0.x.0 CHO offset/gain adjustment
error
CH1 offset/gain adjustment .
U0x.00.1 %UX0.x.1 error g ] If repeated when restarting
- - the power, contact custom
U0x.00.2 %UXO0.x.2 grt'ozr offsevgain adjustment service center
i j On: error
UOX.00.3 %UX0.x.3 CH3 offset/gain adjustment :
error Off: normal
If repeated when restarting
U0x.00.D %UX0.x.13 | Module offset/gain backup error the power, contact custom
service center
If repeated when restarting
U0x.00.E %UX0.x.14 | Module H/W error the power, contact custom
service center
U0x.01.8 %UX0.x.24 | CHO setting error Parameter setting | Check the parameter setting
U0x.01.9 %UX0.x.25 | CH1 setting error On: setting error area (address 27~30) by GET
UOx.01.A %UX0.x.26 | CH2 setting error Off: setting instruction, solve the setting
UOx.01.B %UX0.x.27 | CH3 setting error normal error contents.

(2) Checking error information area (address 27~30) of operation parameter area

(a) Setting error information area (address 27~30)

Related memory
Bit Description address

Hex. Dec.
Bit0 Sensor type setting (Off: normal, On: error) 011~04H 1-4
Bitl Filter constant setting (Off: normal, On: error) 06H~09H 6~9

. Average processing method settin

Bit2 (Off: n%rrrr:al, on: e?ror) ’ OAr~0DH 10-13
Bit3 Time average value (Off: normal, On: error)
Bit4 Count average value (Off: normal, On: error) OEn~11H 14~17
Bit5 Moving average value (Off: normal, On: error)
Bit6 Scaling range (Off: normal, On: error) 13u~1AH 19~26

(b) Checking setting error information
Check the setting error information (address 27~30) area by GET instruction.
Ex.1) In case thermocouple input module is mounted at slot 1.
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Ex.2) In case thermocouple input module is mounted at slot 1. (In case of IEC)

[H=TTE [H=TTT
ReadError GET_WORO GET_WORO
— | REQ  DOME REQ  DOMEE
1] JBASE  STATE 0 JBASE  STATL
1 JaL0T  D&TAE  CHOError 1 JaL0T  D&TAE  CH1Error
&7 AMa00 s AMA00
| F kR
] [W=T18 [W=T19
GET_WORO GET_WORO
REQ  DOME REQ - DOMEE
1] {B&ASE  STATE 0 JBASE  STATL
1 45L0T D&TAE  CHZErrar 1 45L0T D&TAE  CH3Errar
29 AMA00 a0 {Ma00
| F R

(c) In case setting error occurs, setting error representation flag (U0x.01.8~ UOx.01.B, in case of IEC
type %UX0.x.24 ~ %UX0.x.27) will be on and it will act as default value. If setting error representation
flag (UOx.01.8~ UOx.01.B, in case of IEC type, %UX0.x.24 ~ %UX0.x.27) is on, check above setting
error information 1Bn ~ 1Fwx (address 27~30) area, check related memory address 01x ~ 1An (address

1~26) and cancel error.r
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Chapter 6 Analog I/O Module

6.1 Pre-operation Setting Procedure

Please proceed as follows before operating analog I/O module.

XBF-AHO4A

Check Performance Specifications I—. Specification (6.2 Performance
Specifications)

® Operating Environment
® |/O Type and Range

® Digital Output Range

® Analog Output Range

Wiring I—O Wiring
® Power supply (ext. DC24V)

® Analog I/O wiring
Eternal Voltage/Current S/W Setting I—. Switch Setting
® V/AI/O Type Setting

Analog I/O Data Read/Write ————® Analog /0 Test
® XG5000 Special Module
Monitor Test Mode

Parameter Setting — @ Parameter
® XG5000 I/O Parameter

Programming I—. Programming
® Analog Data Read/Write Program

(U Device)

In case of error or abnormal analog input
or digital output, see Diagnosis.
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6.2 Specification

6.2.1 General Specification
This section describes general specifications of the analog I/O module.

. Related
No. Item Specifications specifications
1 Ambient 0 ~455°C i
temperature
p | Storage 25T ~+70C .
temperature
Ambient 0 .
3 humidity 5 ~ 95%RH (Non-condensing) -
4 |Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 ¥ (1G)
resistance For continuous vibration 10 times each IEC61131-2
- - directions
Frequency Acceleration Amplitude (X, Y and 2)

5=<f<841Hz - 1.75 mm

8.4<f<1501z | 4.9ms (0.5G) -

o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2

e Half-sine, 3 times each direction per each axis

AC: + 1,500V
Square wave LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Fast tansient | Segment Power supply DlgltaI/anglog mput/output IEC 61131-2,
: module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -
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6.2.2 Performance Specification

This section specified the performance of analog I/0O module.

(1) Input Performance Specification

Classification

Input Performance Specification

No. input channels 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analog DCO0~5V DC 0 ~ 20mA
Input DCO0 ~ 10V (Input resistance 250 Q)
Range
Range (Input resistance: 1 MQ min.)
Input range shall be specified in user program or I/O parameters
by channel, and selected with external voltage/current switches.
Type 12-hit binary data
Unsigned 0 ~ 4000
Signed -2000 ~ 2000
Digital 100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
Value Precise
Output 0~ 500 (DC 0 ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
Range Value
0~1000 (DCO~10V)
Percentile
0~ 1000
Value
1/4000
Max. Resolution 1.25mV (DC 1~5V, 0~5V) 54A (DC4~20mA, 0~20mA)
2.5mV (DC 0~10V)
Precision +0.5% max.
Max. Conversion Rate 1ms/channel
Max. Absolute Input DC +15V DC +25mA
Filtration Digital filter (4 ~ 64,000ms)
Time average (4~16,000ms)
Additional
Averaging Cycle average (2~64,000 cycles)
Functions
Moving average (2~100 values)
Alarm Open line detection (DC 1~5V, DC4~20mA)
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(2) Output Performance Specification

Classification

Output Performance Specification

No. of output channels 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analo DCO0~5V DC 0 ~ 20mA
g DCO0 ~ 10V (Load resistance: 510 Q max.)
Output . .
Range Range (Load resistance: 2kQ min.)
Output range shall be specified in user program or /O
parameters by channel, and selected with external
voltage/current switches.
Type 12-bit binary data
Unsigned 0 ~ 4000
Signed -2000 ~ 2000
Digital . 100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
Value Precise
Input 0~ 500 (DC 0 ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
Range Value
0~ 1000 (DC 0~ 10V)
Percentile 0 - 1000
Value
1/4000

Max. Resolution

1.25mV (DC 1~5V, 0~5V)
2,50V (DC 0~10V)

5uA (DC4~20mA, 0~20MA)

Precision +0.5% max.
Max. Conversion Rate 1ms/channel
Max. Absolute Output DC +15V | DC 25mA

Additional Functions

Channel output status setting function (selectable from previous,

min., mean, max. value outputs)

(3) /10 Common Performance

Specification

Classification

/0 Common Performance Specification

Insulation Type

Photo-coupler isolation between I/O terminal and PLC power
source (no insulation between channels)

I/0O Terminals

11 point terminal block

I/0O Points

Fixed type: 64 points

Max. No. of Installation

7 [When using XBM-Dxxx= (=:"S"H’,"H2”","HP”) type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Current Internal (DC 5V) 120mA
External (DC 24V) 130mA
Weight 739
Power Supply DC 20.4 ~ 28.8V

Notel) In order to use analog I/O module, the following version is needed.

Main unit

Version information

XBM-DxxxS type

V2.4

XBC-DxxxH type

V1.7

XEC-DxxxH type

V1.0

XEC-DxxxS type

V1.0
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6.3 Major Components

Major components are as follows;

=
XBF—AH04A
INPUT D el ()
oUTPUT - (2
O— »
Vel
§CHO —
Elem || ®
= —
Elown [ = @
K[
E = ®
L=
K=
z-—[o]
A [ ®
-HE]
ne |[e]
(D
DCZ'4_l IE::] @
XBF—AHO4A
Ny
No. Name Description
» Indicate operation of input part
On: normal operation
@ |INPUT LED Flickering: in error (1s intervals)
Off: power off or module failure
» Indicate operation of output part
On: normal operation
@ | OUTPUT LED Flikering: in error (1s intervals)
Off: power off or module failure
@ Input  Volt/Current| » Switch for selecting voltage/current input of analog input
Select Switch ChOandCh1
@ Output Volt/Current| » Switch for selecting voltage/current output of analog
Select Switch output Ch 0 and Ch 1
® Input Terminal » Terminal block for analog input wiring with external
Block devices
® Output Terminal » Terminal block for analog output wiring with external
Block devices
Ext. Power
@ Connector » Connector for DC24V external power supply
Ext. Connector » Connector for extension modules
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6.4 Conversion Characteristics by I/O Range

The input/output ranges of voltage and current can be set up per channel with user program or
I/O parameters. The I/O types of digital data are defined as follows.

(1) Unsigned Value

(2) Signed Value

(3) Precise Value

(4) Percentile Value

6.4.1 Input Characteristics
The graph below shows the data conversion characteristics by input range.

r«——Practical analog input range———»|

1011 | 2047 | 4047
1000 | 2000 | 4000
/&7 Gain
value
750 1000 | 3000
Digital 500 0 2000
output
250 | -1000 | 1000
0 -2000 0
-12 -2048 ~48 L Offset value
DC 4 ~ 20 mA 4mA 12 mA 20 mA
DCO0~20mA 0mA 10 mA 20 mA
Analog DC1~5V 1V 3V 5V
Input DCO~5V oV 25V 5V
\ DCO~10V oV 5V 10V

1) DC 4 ~ 20mA Range Input

Digital Analog Input Current (mA)

Output Range 3.81 4 8 12 16 20 20.18
%”fi%gg)va'”e -48 0 1000 2000 3000 4000 4047
ig’ggg_}’gg“;o) -2048 | -2000 |  -1000 0 1000 2000 2047
(F:{ggifez\égg”)e 381 400 800 1200 | 1600 | 2000 | 2018
\F;glrlfg(rg”f 1000) 12 0 250 500 750 1000 1011
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2) DC 0 ~ 20mA Range Input

Digital Analog Input Current (mA)

Output Range -0.24 0 5 10 15 20 20.23
Unsigned Value
(© ~ 4000) -48 0 1000 2000 3000 4000 4047
Signed Value
(2000 ~ 2000) -2048 -2000 -1000 0 1000 2000 2047
Precise Value
(0 ~ 2000) 24 0 500 1000 1500 2000 2023
Percentile
Value(0 ~ 1000) 12 0 250 500 750 1000 1011

3) DC 1 ~ 5V Range Input
Digital Analog Input Voltage (V)

Output Range 0.96 1 2 3 4 5 5.04
Unsigned Value
(0 ~ 4000) .48 0 1000 2000 3000 4000 4047
Signed Value
L2000 - 2000) -2048 -2000 -1000 0 1000 2000 2047
Precise Value
(100 - 500) 96 100 200 300 400 500 504
Percentile
Value(0 ~ 1000) -12 0 250 500 750 1000 1011

4) DC 0 ~ 5V Range Input
Digital Analog Input Voltage (V)

Output Range ~0.06 0 1.25 25 3.75 5 5.05
Unsigned Value -48 0 1000 2000 3000 4000 4047
(0 ~ 4000)

Signed Value -2048 -2000 -1000 0 1000 2000 2047
(-2000 ~ 2000)
Precise Value 6 0 125 250 375 500 505
(0 ~ 500)
Percentile -12 0 250 500 750 1000 1011
Value(0 ~ 1000)

5) DC 0 ~ 10V Range Input

Digital Analog Input Voltage (V)

Output Range 012 0 25 5 75 10 10.11
Unsigned Value -48 0 1000 2000 3000 4000 4047
(0 ~ 4000)

Signed Value -2048 -2000 -1000 0 1000 2000 2047
(-2000 ~ 2000)

Precise Value 12 0 250 500 750 1000 1011
(0 ~ 1000)

Percentile 12 0 250 500 750 1000 1011
Value(0 ~ 1000)
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6.4.2 Output Characteristics
The graph below shows the data conversion characteristics by output range.

Practical analog output

- |
range
1011 | 2047 | 4047 -
1000 2000 4000
&7 Gain
value
750 1000 | 3000
Digital
input 500 0 2000
250 -1000 1000
0 -2000 0
-12 -2048 -48 L Offset
value
DC 4 ~20mA 4 mA 12 mA 20 mA
Analog DC 0 ~20 mA 0mA 10 mA 20 mA
output DC1-~-5V 1v 3V 5V
DCO0~5V ov 25V 5V
\ DCO~10V ov 5V 10V
1) DC 4 ~ 20mA Range Output
Digital Input Analog Output Current (mA)
Range 4mA less 4 8 12 16 20 |20mA over
Unsigned Value
(0 ~ 4000) O less 0 1000 2000 3000 4000 | 4000 over
Signed Value -
(-2000 ~ 2000) -2000 less 2000 -1000 0 1000 2000 | 2000 over
Precise Value
(400 ~ 2000) 400 less 400 800 1200 1600 2000 | 2000 over
Percentile
Value(0 ~ 1000) O less 0 250 500 750 1000 | 1000 over
2) DC 0 ~ 20mA Range Output
Digital Input Analog Output Current (mA)
Range OmA less 0 5 10 15 20 [20mA oveq
Unsigned Value
(0 ~ 4000) Oless 0 1000 2000 3000 4000 | 4000 over
Signed Value
(-2000 ~ 2000) -2000 less -2000 -1000 0 1000 2000 | 2000 over
Precise Value
0 less 2000 over
(0 - 2000) 0 500 1000 1500 2000
Percentile
0 less 1000 over
Value(0 ~ 1000) 0 250 500 750 1000
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69

3) DC 1 ~ 5V Range Output

Digital Input Analog Output Voltage (V)

Range 1V less 1 2 3 4 5 5V over
Unsigned Value
(0 ~ 4000) 0 less 0 1000 2000 3000 4000 | 4000 over
Signed Value
(2000 ~ 2000) | 2000 less| -2000 -1000 0 1000 2000 | 2000 over
Precise Value
(100 - 500) 100 less 100 200 300 400 500 | 500 over
Percentile
Value(0 ~ 1000) 0 less 0 250 500 750 1000 | 1000 over

4) DC 0 ~ 5V Range Output
Digital Input Analog Output Voltage (V)

Range 0V less 0 1.25 25 3.75 5 5V over
Unsigned Value 0 less 0 1000 2000 3000 4000 | 4000 over
(0 ~ 4000)

Signed Value 2000 less|  -2000 -1000 0 1000 2000 | 2000 over
(-2000 ~ 2000)
Precise Value 0 less 0 125 250 375 500 | 500 over
(0 ~ 500)
Percentile 0 less 0 250 500 750 1000 | 1000 over
Value(0 ~ 1000)

5) DC 0 ~ 10V Range Output

Digital Input Analog Output Voltage (V)

Range 0V less 0 2.5 5 7.5 10 10V over
Unsigned Value 0 less 0 1000 2000 3000 4000 | 4000 over
(0 ~ 4000)

Signed Value 2000 less|  -2000 -1000 0 1000 2000 | 2000 over
(-2000 ~ 2000)

Precise Value 0 less 0 250 500 750 1000 | 1000 over
(0 ~ 1000)

Percentile 0 less 0 250 500 750 1000 | 1000 over
Value(0 ~ 1000)




Chapter 6 Analog I/0O (XBF-AHO4A)

6.5 Precision

6.5.1 Input Precision

The precision of digital output is not dependent upon the input range.

The graph below shows the variation of precision when the analog input range is 0 ~ 10 V for
unsigned value for digital output.

The input precision of the XBF-AHO04A is £0.5%.

2000

aneA indino eubig

20 ———1

ov 5V 10V
Analog input voltage
(1) Precision at 5V input;

4000 % 0.5% =20
Therefore, precision range at 5V input is; (2000-20) ~ (2000+20) = 1980 ~ 2020.

(2) Precision at 10V input;

4000 % 0.5% =20
Therefore, precision range at 10V input is;(4000-20) ~ (4000+20) = 3980 ~ 4020.
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6.5.2 Output Precision

The precision of analog output is not dependent upon the output range.

The graph below shows the variation of precision when the analog output range is 0 ~ 10 V for
unsigned value for digital output.

The output precision of the XBF-AHO04A is £0.5%

20.1mA20mA 10.05Vio—v——' ————————————————————————————— 7]
19.9mA 9.95V-——-t-——-—----

10mA 5V

indino Gojeuy

0.1mA 0.05V ——r
OmA ov
-0.1mA -0.05V — —

0 2000 4000
Digital input

(1) Precision at 5V output;
4000 x 0.5% = 20, therefore,
precision range at 5V output is; (5V - 20x0.0025V) ~ (5V+20x0.0025V) = 4.95 ~ 5.05V .

(2) Precision at 10V output;
4000 x 0.5% = 20, therefore,
precision range at 10V output is; (10V-20x0.0025V) ~ (5V+20x0.0025V) = 9.95 ~ 10.05V.
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6.6 Functions of Analog I/O Module

The functions of XBF-AHO4A Module are as follows.

Function Description

Channel . Specify operation/stop of the channel which will perform A/D and D/A conversion.
operation/stop setting | « Specifying unused channels as Stop can shorted overall operation time.

. Specify desired range of analog I/O.

1/0 Voltage /current . Select voltage/current with external switch, and set up range with parameter.

range setting . Analog I/O Module provides 2 ranges(4~20mA, 0~20mA) of current I/O and 3 ranges
(1~5V, 0~5V, 0~10V) of voltage /0.

. Specify digital I/O types.
1/0 data type setting . This module provides 4 output data types (Unsigned, Signed, Precision, and
Percentile Values)
. Sampling Process
- If AID conversion method has not been specified, the module processes sampling.
A/D input conversion . Filter process
method - Filters rapid changes in input value by external noise.
« Averaging process
- Outputs A/D converted value averaged by time, cycle, and moving.
D/A output status . Sets up channel output state at transition from run to stop.
setting . Provides 4 output selections (Previous, Minimum, Mean, Maximum Values)

6.6.1 Sampling Process
In popular A/D conversion process, analog input signals are collected at constant time intervals
and A/D converted. The time elapsed for the analog signals converted into digital signals and
saved in memory device depends upon the number of channels used.

(Process Time) = (No. of Channels Used) x (Conversion Rate)

(Ex.) Process time when using 3 of 4 /O channels;
3x1ms =3.0 ms

The term ‘sampling’ means taking analog signal values at certain time intervals.

6-12
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6.6.2 Filtering Function

The input value of the designated channel is calculated with previously filtered input value using
preset filter constant (time constant 63.2%) by the formula below;

Pr esentlyFilteredinput =

(Pr eviouslyFilteredInput x FilterCons tan t) + (Pr esentInput x Ims x No.ofChannelsUsed)

FilterCons tan t + (Ims x No.ofChannelsUsed)

Filter Constant setting range = 4 ~ 64000 [ms]

A
Input Input after filtration
Actual input

1000

0

<> ) g
Filter Constant Time (ms)
(ms)

In the above graph, if the input value changes rapidly from 0 to 100, the input value is filtered.
Filter (time) constant is the time required for input values to vary by 63.2% of the actual input

value.
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6.6.3 Averaging Function

(1) Average by Time
The input values of the designated channel are accumulated for the preset time, and the
average value of the total sum is outputted in digital data.

Averaged input value |
Actual input value :

4—M—H—h4—h4—h4—h4—h ; ; ?
Channel Scanning Intervals (1ms/Ch. Used)

v

e o
L | L |

Averaging Averaging Sampling
Section Section Section

Setting Range = 4 ~ 16000 [ms]
For time averaging, No. of averaging cycles are calculated with the No. of channels used
as below;

AverageTime
No.ofChannelsUsed x1ms

No. Averaging Cycles =

(2) Average by Cycles
The input values of the designated channel are accumulated for the preset cycles, and the
average value of the total sum is outputted in digital data.

|
| = Averaged input value |
: Actual input value :

4—M—H—h4—h4—h4—h4—h : : :
Channel Scanning Intervals ( ms/Ch. Used)

v

Averaging > Averaging > Sampling
Section Section Section

Setting Range = 2 ~ 64000 [Cycle]

For cycle averaging, averaging interval is calculated with the No. of channels used.

A

AveragingInterval [ms]= AveragingCyclex No.ofChannelsUsed x1ms
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(3) Moving Average

The inputs into the designated channel are accumulated for the presser number, and its
average is calculated and outputted in digital data. However, in moving average method,

each scan provides its average value.

(14 (D4 (34 (8 (3) + (4) + (5h+ (B)
Averaging No. Averaging No.

(0403 + 4+ (5
Averaging No.
Channel Scanning Intervals (1 ms/Ch, Used)

(1) In case of time/cycle averages. The input value is not outputted at every conversion, but the
previous value is maintained until the average time or cycle is reached.

(2) In case of moving averages, the converted input is averaged with the previously entered
value and the result is outputted at every conversion. Therefore, data response is faster than
time/cycle averaging methods.

(3) The three averaging methods can be processed simultaneously with the filter function
described earlier. In such case, the filter function is executed first, and averaging function is
processed to output the average value in digital data, which is expressed with the finally-
processed value.
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6.6.4 Line Open Detection Function

The analog I/O module has a diagnostic function which can detect and indicate open input line, when
voltage input range of DC 1~5V or current input range of DC 4~20mA is selected as its analog input
range. If the module indicates open input line, check the wiring.

(1) If the wiring to the module is open, the Input LED flikers at 1 second intervals and the respective
error code is generated.

(2) Line open detection is available for each channel. However, open indication is provided only for
the channel selected for the operation. The Input LED is common for the input channels 0 and 1,
and flickering if 1 or more channels are open.

Input Connection Channel Input LED Open Line
i Operation State Flag
Working On Off
Normal
Stopped On Off
Input wire open or Working Flickering (1s) On
disconnected Stopped on off

(3) At line open, the line open flag of the channel turns On, and turns Off at correction.

Open Flag Description
uU0x.01.4 Ch 0 open
U0x.01.5 Ch 1 open

(4) At line open, the least of all input values is indicated.
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6.6.5 Channel Output Status Setting Function

This function sets up the output in response to PLC shutdown or failure.

(1) Function

This function is used to obtain preset output value of the analog I/O module when the PLC
system is transferred from run to stop.

(2) Type
Channel output can be one of the followings;
(a) Previous value: maintains the last output from normal operation.
(b) Minimum: outputs the least values of the respective output ranges.
(c) Median: outputs the median values of the respective output ranges.
(d) Maximum: outputs the largest values of the respective output ranges.

(3) Example
Assume that the output channel range is set to 4 ~ 20mA and the output level is 10mA. If the
PLC system is switched from run to stop status, the output will be one of followings according to
the setting;
(a) Previous value: maintains 10mA which is the previous normal operation value.
(b) Minimum: outputs 4mA which is the minimum of the output range setting.
(c) Median: outputs 12mA which is the median of the output range setting.
(d) Maximum: outputs 20mA which is the maximum of the output range setting.
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6.7 Wiring

6.7.1 Precautions for Wiring

(1) Keep the I/O signal lines of the analog 1/0 module away from AC power line. Otherwise, the
surge or induction noise of the AC line may affect the module.

(2) The cable should be selected taking ambient temperature and allowable current into
consideration. Recommended cable is AWG22 (0.3m) or higher grade.

(3) Keep the cables away from heat source or oil. Otherwise, short-circuit, damage, or malfunction
of the module may occur.

(4) Check polarity at terminal block connection.

(5) Keep the cables away from high voltage line or power line to avoid malfunction or failure of the
module by induction.

6.7.2 Exemplary Analog Input Wiring

(1) Input resistance of the current input circuit is 250 Q (typ.).

(2) Input resistance of the voltage input circuit is 1 MQ (min.).

(3) Set only the channels to be used up for operation.

(4) Analog 1/0 module does not provide power supply to external input device. Use external power

supply.

(5) Exemplary analog input wiring
Same wiring scheme is applied to voltage and current inputs, except that voltage/current
setting switch must be set up accordingly.

!

XBF—AHO4A
INPUT

OUTPUT

Voltage/Current
Selection
Switch
+D A CHO - - Vel
. . ] — g|cHol| T
Elem || = ~|CH1 || T
5[cHo —
= =[omo] |
- = ~L glcH [T
+ CHI—{ + >3
=) oo | [perrsy | B
- v [-] CHO= S—EE:']
CH1+ “z“grm =
o | | -] R
CHO
f+[ (o]
z -]
3 [ =]
|-H=]
ne [
DC power DC24V+ |
(for analog module) DC24v-— | [P92#] =Y
XBF—AH04A
[

a
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(6) Exemplary Wiring for Analog Input 2-Wire Sensor/Transmission
Same wiring scheme is applied to voltage and current inputs, except that voltage/current setting

switch must be set up accordingly.

XBF—AHO4A
INPUT

OUTPUT

Voltage/Current
selection switch

V <

+ . 2-Wire
0C Transmitter : - Vel
-L—] HHHI:
/J7 Zlom ||
—
—
| 2Zwie A S oo
oC Transmitter | f——frereeerte CHO+ | [ ¢l =)
- cHo— 1= {55
,J; CHi+ | Eom
=
/77 CH1- ngo I
Kia|ee
Al
E g | 23
3 +[: o)
-H=
e |22
DC power DC24V+ T I
(For analog module) DC24V- i[5

CHO
CH1

INPUT

CHO
CH1

ik

OUTPUT

>
@
T
>
I
=]

4A

@

(7) Exemplary Wiring for Analog Input 4-Wire Sensor/Transmission
Same wiring scheme is applied to voltage and current inputs, except that voltage/current setting

switch must be set up accordingly.

+ 4-Wire
- Transmitter

oC + 4-Wire
_ Transmitter

CHO+

I

XBF—AHO4A
INPUT

OUTPUT

CHO-

CH1+

CH1-

DC power

DC24V+

(For analog module)

DC24V-
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a0

HO
CH1

QUTPUT || INPUT
ks

Voltage/Current
selection switch

V <l

INPUT

CHO

I
<]

B

LB

— OUTPUT ———— INPUT ——

OUTPUT

CHO

—
CH1 |1
—
cH1 || T

<
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(8) Relation between voltage input precision and cable length

In voltage input system, the cable length between the module and transmitter or sensor
influences on the converted digital value of the module. The value is as follows.

i Rs | Rc !
! —— I i
| — — :
E Vs <> i Vin E
i i Rc i
5 | ] |
' Load : L !
ittt Analog input (Voltage)
Where,

Rc: line resistance of the wire,

Rs: internal resistance of the transmitter or sensor,

Ri: internal resistance of voltage input module (1 M)

Vin: voltage applied to the analog input

% Vi error in the converted value caused by source and cable length in voltage

input(%)
Vin — Ri xVs -
[Rs +(2x Rc)+Ri]
Vi = (1—\ﬂjx100%
Vs
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6.7.3 Exemplary Analog Output Wiring

(1) Exemplary analog voltage output wiring
Same wiring scheme is applied to voltage and current outputs, except that voltage/current
setting switch must be set up accordingly.

i |
NEF = AHD4A
I
OUTRUT
o Vaoltage/current
selection switch
_ Vo
Woasl e T =
. %mn — ECHU U:l
e E B =00 | -
s; | = s|cHo || T
S ~i Elew || T
[ ema F - 8
- o
g -1C=H
T
L=
CHD+ i =4
CHI+ | £
snEmbi 'LE !
CH1- =
= L-—[=A
=1
DG powar DC2dy+ _ 5
suUpply DC2ay-— Ef_‘ll_.lzc:
(Far analag ¥= -
dewice) MEF—AHOAA
=

I'. F
P

(2) Exemplary analog current output wiring
Same wiring scheme is applied to voltage and current outputs, except that voltage/current
setting switch must be set up accordingly.

=
XBF—AHO4A
INPUT
OUTPUT
Voltage/current
selection switch
_ V |
vel .+~ =
IlEE
Slon] | Zlem ||
5[cHo] |
= =[ero] |
= ~O S -
~ - 8
HE o]
[hinje>
CHO+ ﬁHo %
-1 = [ =5
CHi1+ | Ecm
3+ [0
o= | U=
ne |[B3]
DC power gggiy szt L2
(For analog — — (=]
module)
XBF—AHO4A
1/
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6.8 Operation Parameter Setting

The operation parameters of analog I/O module can be set up with XG5000 [I/O Parameter].

(1) Setting ltems
For user convenience, XG5000 provides GUI (graphic user interface) for analog I/O module
parameter setting. The items which can be set up in the [I/O Parameter] in the XG5000 project

window are as follows.

ltem Description
(a) Input parameter setting
Sets up following items required for module operation.
1) Operation channel (Stop/Run)
2) Input voltage (current) range
3) Output data type
4) Filter constant
5) averaging process
[1O 6) Average value
Parameter] | (b) Output parameter setting
Sets up following items required for module operation.
1) Operation channel (Stop/Run)
2) Output voltage (current) range
3) Input data type
4) Channel output status
(c) The parameters set up in XG5000, when downloaded, are stored in the flash
memory of the XGB base unit.

(2) Usage of [I/O Parameter]
(a) Create a project with XG5000. See XG5000 Program Manual for project creation.
(b) In the Project window, double-click [I/O Parameter].

ltermns
o AH
=@ MewPLC(XGE-XxBCH)-0ffline
©9 Variable/Comment
—-[# Parameter
Basic Parameter
B /0 Parameter
+ - Embedded F'arar[l%ter
= Scan Program
MewProgram

Ll Project |
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(c) In the [I/O Parameter Setting] window, find out the slot of the base where the analog 1/0
module is installed, and click it.
I/0 Parameter Setting E|E|

AIIBane]Se’.Eage 1

= @3 Base 00 : Default ‘ Slot | todule | Comment | Input Filter |Emergency Dul‘ Allocation |
= 00 : Default Ofmain)
a0 D -
= 02t Default =
= 03 Default
= 04 Default
= 05 : Default
== 06 Default
= 07 : Default
= 08 : Default
= 09 : Default
= 10 Default

wlom|~|m| | e w|r

=

et ¥ | [ ok ][ cance

(d) In the above window, click the arrow button to call the window where the module can be
selected. Find out the module and select it.

f
All Base I SetBass 1
= D Base 00 : Detault

Slot | Module ‘ Comment | Input Filter |Emargancy0ul| Allocation |

= 10 ¢ Default O[main]
= 1 : Default 4_
ez 02 * Detfault Digital Module List

5

: 2 ]
= 13 Default 3 = @ pecial Module List
= 14 Default I B Analog Input Module
= 15 Default 5 B Analog Dutput Moduls
= g? gEIaU:t : B Temp. Measuring Module
o I efault =B &nalog 10 Module
= gg ' ge;au:t i : HO44 170
=z 19 ¢ Detault g [o¢ ication Maduie List
@ ) Defout : =B, Communication Moduls Lis

10

gt ¥ | [ ok ][ Cancel

(e) To set up parameter, double click with the respective slot being selected, or click [Detail]
button.

I/0 Parameter Setting

AIIBaselSe’.Ease l

= @3 Base 00 : Default | Slat | Module | Comment Irput Filter | Emergency Out Allocation

== 00 : Default iair)

& 01 : XBF-AHD4A (I 1 - - PO0040 ~ PODOTF
= 02 : Default
= 03 Default
= 04 : Default
= 05 : Default
== U6 : Default
= 07 : Default
= 08 : Default
= 09 : Default
= 10 : Default

[T=N =R V= 3 S, | N PV

o

by

Delete Al | [ Detais | [ et ¥ ] [0k ][ cancel
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(f) The window below where parameters can be set up by channel appears. Click the item to set -
up. The parameters which can be set up appear by item.

XBF-AHDAA (I/0, 2/2 CH) 2]

®BF-AHO44 (170, 2/2 CH)
Ihput Parameter CHO | CH1 |
[] Channel status Dizable ﬂ Dizable
[ Input range 4~ 20md, 4~ 20md,
Qutput type 0~4000 0~4000
Filter constant a a
[] Awerage processing Sampling Sampling
Average value 0 0
Output Parameter Channel 0 Channel 1
[] Channel status Dizable Dizable
[ Output range 4-20md, 4-20md,
Input lype 0~4000 0~4000
[] CH. Output type Former value Former value
[ ok, l [ Cancel

6.9 Special Module Monitor Function

The functions of the special module monitor are as follows.

(1) Start-up of [Special Module Monitor]
Select [Online] -> [Connect], and [Monitor] -> [Special Module Monitor] to start up. [Special
Module Monitor] menu is enabled only in the [Online] condition.

& AA - XG5000 - [NewProgram [Program]]
EErDject Edit Find/Replace Yiew Online |Monitor| Debug Tools Window Help

B _ - :@ Stop Monitoring
;DB@-§@@ @ Pause

[@% [@le® aw ¢ e}
& Pausing Conditions, .,
2 il
Project Window 3 Change Current Yalue.., b
ltems Systemn Monjtoring L

=-EF AA Device Monitaring

= MewPLC{xGB-XECH)-RunWarning @ Special Madule Monftaring

_ % g;or:ﬁjlg?;rrect Variables L4 Trend Manitoring

Basic Parameter

& /0 Parameter [ Customn Everts
+[E Embedded Parameter B Data Trages

= Scan Program
La |

MewProgram
User Function/Function Block
B User Data Type

ERE

1) The screen may not function properly if the system resources are not sufficient. In this case, close
the screen, exit other applications, and rerun XG5000.

2) The 1/O parameters set up in [Special Module Monitor] condition are temporarily set up for testing
purpose. Therefore, these I/O parameters are deleted after exit from [Special Module Monitor].

3) the test function of the [Special Module Monitor] enables testing analog I/O modules without
seguence programming.
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(2) Usage of [Special Module Monitor]
(a) With the XG5000 in connection (online) with the base unit of PLC, select [Monitor] ->
[Special Module Monitor]. The Select Special Module window shown below will appear
showing the type of the special modules and base/slot information. In the list dialog, the

modules present in the PLC system are displayed.

Baze Slat Module

fPeaze0 ﬂ Internal High Speed Counter Module{0pen-Collector, 8-CH)
P Baze D ﬂ Internal Position Module [Open-Collector, 2-CH]

SBF-AH044, (1/0, 272 CH]

<

Module [nfo. Monitor

(b) In the above window, select the special module and click [Module Info.] to see the
information window below.

Special Module Infomation \E\E|

m] Displays the informations of special moduls.

Item i
Module Name HBF-AHO4A (110, 2/2 CH)
05 Yer Wer 901
05 Update Date 2009223
Madule Status Marmal. (0]

(c) Click the [Monitor] button in the “Special Module” window. The “Special Module Monitor’
window will appear as shown below.

Special Module Monitor

HBF-AH044 (170, 2/2 CH)
Input Ikern Maifhin value ‘ Current value |
CHO A/D walus
CH1 A/D valus
Qutput item Setting value ‘ Current value |
CHO Digital value
CH1 Digital value
Input Item Setting Yalue CumentValue |
Charnel CHO ~
Channel status Disable
Input range 420wy
Output ype 04000
Filker constant o
Average processing Sampling
Awerage value a
Output Itern Setting Yalue Current Value
Chaningls CHO
Channel status Disable
Output range 47 20md
Input type 04000
CH. Olutput bype Foirner valug
D4 Digital walue 1]
Output enable Disable
Beset max/min value ] [ Start Monitaring ]
Close
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(d) [Start Monitoring]: click [Start Monitoring] to look up the digital input data of the channel
currently in operation. The screen shot below is a monitoring window when all the
channels are in operation status.

BF-AHO44 (140, 2/2 CH)
Input Item M axsMin walue | Current value |
CHOA/D value o/a ] |nput Mon|t0r|ng
CH1 47D value /0 1]
Output item Setting value | Curent walue |
CHO Digital value 1] H .
CH1 Digital value i} OUtDUt MOn'tOr'ng
Inputt Iterm Setting Yalue Current Yalug
Channel CHO
Channel statuz Dizable Dizable
Input range 47 20mé 47 20mé
Qutput ype 04000 e [ Detail information
Filter constant 1] ] Of Il’lput CHO
Average processing Sampling Sampling
Average value 1] i]
Output ltem Setting Yalue Current Yalus
Channels CHO
Channel status Dizable Dizable . .
Dutpul rangs 20w 420 Detail information
Input type 0~4000 0~4000 [ E— Of Outp ut C H 0
CH. Output type Former value Former value
D24 Digital value a i}
Output enable Diizable Diizable
[ Fieset max/min value ] i Stop Monitoring |
Close

The screen executing [Start Monitoring]

(e) [Test]: this function is used to change the current parameter settings of the analog I/0
module. Click the settings in the fields in the bottom screen to change the parameters.
[Test] can be set up only when the operation status of the XGB base unit is STOP.

Special Module Monitor E]E]

HBF-4HD44 (140, 2/2 CH)
Input Item I a/Min valug | Current value |
CHO &/D value o/0 1]
CH1 &/D value 0/0 1]
Output item Setting value | Cunent value |
CHO Digital value n]
CH1 Digital value 1]
Input [term Setting % alue Current ' alue
Channel CHO
Channel status Enable Enable
Input range 4~ 20md 4~ 20md,
Output type 0~-4000 0-~-4000
Filter constant 0 0
Average processing Sampling Sampling
Average value 1] 1]
Output ltem Setting ¥ alue Current ¥ alue
Channels CHO
Channel status Enable Enable
Output range 4 20md 4 20md
Input type 0~-4000 0~-4000
CH. Output type Farmer value Farmer value
D4 Digital value 1] 1]
Output enable Disable Dizable
[ BReset max/min value ] [ Stop Monitaring ] | Test |
Cloze

The screen executing [Test]
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() Minimum/Maximum Value Monitoring
The minimum and maximum values of the input channels in operation can be monitored.
However, the Max/Min values in the window are based on the current value. Therefore,
the Max/Min values are not saved when exiting from the [Monitoring/Testing Screen].

#BF-AH044 (1/0, 2/2 CH)

Input Item M axMin value Curent value | . .
CHOA/D value 0/0 2 > Monitors Max/Min value
CH1 A/D walue 0/0 1}

Output item Setting value Current value |
CHD Digital value i}
CH1 Digital walue o

Input Item Setting Value Curent Y alug

Channel CHO
Channel status Dizable Dizable

Input range 4~ 20mé, 4 20mé,

Output bype a~4000 a-~4000
Filter constant 1] 1]

Average processing Sampling Sampling
Average value a i}

Output ltem Setting Value Current Y alug

Channels CHO
Channel status Dizable Dizable

Output range 4~ 20mé, 47 20mé

Input type 04000 04000
CH. Output type Farmner value Faimner value
D44 Digital value o o
Output enable Dizable Dizable

[ BReset maw/min value ] T—StoErtmrtor i | ResetS MaX/M | n Val ue
Close

The screen executing [Max/Min Value Monitoring]

(g) Close
[Close] button is for ending/closing the monitoring/testing screen. Maximum,
minimum, and current values are not saved at exit.
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6.10 Auto-registration of U-Device (Special Module Variable)

The variables for each module are automatically registered by referring to the information of the
special modules set up in the [I/O Parameter]. User can modify variables and descriptions.

(1) Registration Procedure
(a) In [I/O Parameter], set up special module in slot.
/0 Parameter Setting E‘El

All Base | seitese |

= @ Base 00 : Default ‘ Slat | Madule ‘ Commant | Input Filter |Emergency Dutl Allocation

= 00 Default fmain]

A 01 1 XBF-AHD4A (1 ] - - FO0040 ~ PODOFF
= 02 @ Default
= 03 Default
= 04 @ Default
=z 05 @ Default
= U6 : Default
= 07 Default
= 08 Default
= 09 Default
= 10 Default

[(peteteal | [ Detwis | [ Pt ¥ ] [0k ][ Cancel

(b) Double click [Variables/Comment].
& AH - XG5000 - [Variable/Comment]

l;";”; Project Edit Find/Replace ¥iew Online Monitor Debug Tools Window Help

DEads a2 BEO D i % EE X | K DOA 0 B W
: 0 ogaEn =
Project Window x i
[ View Variable l:ﬂ view Device | ] View Flag l
2 AH + Yariahle Type | Device | Uzed |
- MewPLC(XGB-*BCH)-Offline 1 r

®3 Variable/Comment
=-[@ Parameter
Basic Parameter
B 1/0 Parameter
[E Embedded Pararneter
= Scan Program
MNewProgram

(c) In the ‘Edit’ menu, select ‘U-Device Auto Registration’ (special module variable auto
registration).

® AH - XG5000 - [Variable/Comment]
k,g Project |Edit| Find/Replace Mew Online Monitor Debug Tools Window Help

DS @ D i % B R X 8K b 4N B0 W O
: $ cut Ctrl+x 2 g
: Copy Ctrl+C = =[S &
Project Windo x .
lems ¥ Delete Del vam"’ I:El\ﬁewk\.dce @\.ﬁewFlag ]
2-EF AH + Select &ll Cirl+d, Yariable Tupe | Device | Used |
1 r
=0 % =8 Insert Line Ciriel
o[ 8¢ Delete Line Cirl+D

Export Yariables to File...

E| Register Ll Device
=6

LSeE ecrric |6-28
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(d) Click ‘Yes.’

X

3 Automatically regester comments in the U Devices according to the special module et in the 160 parameter
Thi previous comment will b deleted
Contimwe?

(e) Variables are registered as shown below.

| V| View Variable l?Vw:}evoe EVewFag l

(f) In IEC types, the variables are registered as shown below.

Yariable | Type A| Davice | Used | Camment
1 _01_ERR BIT 1Jo1.00.0 r #nalog [0 Module: Module Error
2 _01_RDY BIT 1Jo1.00.F I #nalog [0 Module: Module Ready
3 _01_400_&CT BIT m.o1.a Il #nalog [0 Module: Input CHO Active
] _01_4D1_ACT BIT o .o1.1 r dnalog [0 Module! Input CHY dctive
5 _01_DAO_AET BIT m.o1.2 r dnalog [0 Module: Output CHO Active
g _01_D#1_ACT BIT m.o1.3 r dnalog [0 Module: Output CHY Active
7 _01_ADO_I0D BIT Uot.o1.4 r #nalog [0 Module: [nput CHO Disconnection Flag
i _01_ADT_10D BIT o.o.5 I #nalog [0 Module: [nput CH1 Disconnection Flag
] _01_4D0_ERR BIT m.01.8 Il dnalog |0 Module: Input CHO Error
n _01_401_ERR BIT m.o1.9 Il #nalog |0 Module: Input CHI Error
11 _01_DAO_ERR BIT o014 r dnalog [0 Module: Output CHO Error
12 _01_O#1_ERR BIT o .01.6 r dnalog [0 Module: Output CHT Error
13 | D1_DAD_OUTEN  BIT 1Jo1.08.0 r #nalog 10 Module: Dutput CHO Status Setting
14 [ 01 _DAI_OUTEN  BIT o1, o8, 1 r #nalog [0 Module: Output CHI Status Setting
15 | _01_AD0_DATH WORD a1, 04 I #nalog [0 Module: [nput CHO Data
16 _01_401_DATA WoRO .05 Il #nalog |0 Module! Input CHY Data
17 |_01_DAO_DATA WORD uo1.o7 I #nalog [0 Module: Output CHO DATA
18 | _01_DAI_DATH WORD 1Jo1.08 r #nalog |0 Module: Dutput CHT DATA

| V| Global Variable lT Direct Variable Comment [¥] Flag l
Variabls Kind | Variable | Twe [ Address ['nitialfRetain] Used | Conment
2 WYAR_GLOBAL _01_ADO_D&TA WORD Hmo. 1.4 r r dnalog 10 Module: Input CHO Data
g WYAR_GLOBAL _01_ADO_ERR BOOL Hk0.1.24 r r dnalog 10 Module: Input CHO Error
4 YaR_GLOBAL _01_ADO_100 EOOL BUX0.1.20 r r #nalog 10 Module: Input CHO Disconmect ion
5 WYAR_GLOBAL _01_ADT_ACT BOOL Hx0.1.17 r r dnalog 10 Module: Inmput CHI hctive
5 WYAR_GLOBAL _01_ADT_D&TA WORD Hmo. 1.5 r r dnalog 10 Module: Input CHI Data
7 WYAR_GLOBAL _01_ADT_ERR BOOL Hx0.1.25 r r dnalog 10 Module: Input CHI Error
g YaR_GLOBAL _01_AD1_100 EOOL B0, 21 r r #nalog 10 Module: Input CH1 Disconnection
E] WY&R_GLOBAL _01_DA0_ACT BOOL BUXD.1.18 r r dnalog 10 Module: Output CHO Active
10 |YAR_GLOBAL _01_DAO_DATA WORD Amo.. 7 r r #nalog 10 Module: Output CHO DATA
11 YAR_GLOBAL _01_DAO_ERR BOOL BUR0.1.26 r r #nalog 10 Module: Output CHO Error
12 |YAR_GLOBAL _01_DAO_DUTEN BOOL AUk0.1.96 r r #nalog 10 Module: Output CHO Status Setti
13 |YAR_GLOBAL _01_DA1_ACT BOOL Ax0.1.19 r r #nalog 10 Module: Output CHI Active
14 |YAR_GLOBAL _01_DAT_D&TA WORD Amo.1.g r r #nalog 10 Module: Output CH1 DATA
15 |YAR_GLOBAL _01_DA1_ERR BOOL Hk0.1.27 r r #nalog 10 Module: Output CHI Error
16 |YAR_GLOBAL _01_DA1 _DUTEN BOOL F0k0.1.97 r r dnalog 10 Module: Output CHY 3tatus Jetti
17 |YAR_GLOBAL _01_ERR BOOL Fx0.1.0 r r dnalog 10 Module: Module Error
18 |VAR_GLOBAL _01_ROY BOOL F0k0.1.15 r r dnalog 10 Module: Module Ready
19 i | I r

(2) Saving Variables
(a) The contents in the ‘View Variables’ tab can be saved in a text file.
(b) In the ‘Edit’ menu, select ‘Save as Text File.’
(c) The contents in the ‘View Variables’ tab are saved in a text file.
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(3) Viewing Variables in Program

The figures below present examples of use in XGB “S” and “H" types.

(@ Below is an exemplary program for XG5000.

MDD UOT.00F 01010
. . I ) | Moy U004 000100 ||
L uot.ooF U0t
I o | oy Upi.0s o010t ||
L WOOOD!  LDI.OD.F  UD1.01.2 U01.08.0
st [ [ —
L3 uot.ooF o uonona U 06,1
— I —
4 MODODZ  UDT.00F  U01.00.2
wo— | I o | oy 000200 Ui.07 ]
5 Uot.00.F - U01.01.3
L " | Moy Doo201 U008 |
i
END
s31
(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into variables.
o oo op Ry T | O1_ADD_TA
woy AU ponnoo L
s | | | | - Th
H oy | O7_ADT_TA
i e O oo |
— | || - Th
I _01_DAD_AC _01_Da0_ou
MODODT  _DD1_ROV T TEN
11 I | | | | —
i3 _O1_DA1_AC _01_D&1_O0U
_01_Rvy T TEN
— | || —
“ Mooz oy P | 01 040D
-1 How poozog Olg L
o oy 07T DA D
o 0 I
ig
END

<

(c) In the ‘View' menu, click ‘View Device/Variables’ to look up the devices and variables at the

same time.
0 MO U0100.F 01010
I I | o uoi.o4 000100 ||
o o _O7_AD0_DA
1] T Th
Lt uDtL00.F  UDI.O1.1
I I | oy uoi.0s o010t ||
IRV _01_ADI A _O7_AD1_OA
T Ta
12 MO UO1O0F 002 Ut 0.0
— | || —
OA ol nTm i 0100y
11
i3 uDt.00.F uDi.01.3 a1 .06 1
— ! | —
O0RDY 01 DAL_AC 01 DA1_u
T TEN
id
Mnnuluz umI 00.F umi.nll.z [ o W ||
LAY 01 DADLAC 01 TAD_TA
520 T Té
iy
I [wv ool wis |
IRV 01 DAL_AC 01 TAT_TA
T Té
Lg
END
Rl
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(d) In the ‘View' menu, click ‘View Device/Description’ to look up the devices and descriptions at
the same time.

MDIDD;JD UDII.IJIEI.F UDII.IJILEI .04 o0aiao l—
dnalog 10 Analog [0 Analog 10
Module: Module: ModuTe:
Module Imput CHO Input CHO
Ready Aot ive Data
uot.oo.F - Lot.ot.1 w5 oooiol ||
I 1 T
dnalog 10 dnalog [0 #nalog (0
Module: Module: Module:
Module Imput. CHI Input CHI
Ready ot jve Data
MOano1 uot.ooF o wat.ot.2 1ot .06.0
| | | | | |
" [anelos 10 dnalog 10 inlos 10
Module: Module: Module:
Module  Output CHO Output CHO
Ready Bt ive Status
Setting
uoooF o uor.01.3 Uat.0e. 1
| | |
ﬁ.nalogl n ﬁ.nallogl ] #nalog 10
Module: Module: Module:
Module  Output CHI Output CHI
Ready Bt ive Status
Setting
MDIIZID;J2 UDII.IJIEI.F UDII.IJILZ 0n0z0n .o l—
dnalog 10 Analog 10 dnalog 10
Module: Module: Module:
Modul e Output CHO Output CHO
Ready At ive DATH
nt.oo.F-—uni.oi.3 Dozl U0l 08 ||
I 1 T
#rglog 10 dnalog [0 #nalog |0
Module: Module: Module:
Module  Output CHI Output_ CHI
Ready At ive DATA
END
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(e) For IEC type also, as shown in Fig. (a) ~ (d), you can look up variables with
diversified options in the ‘View’ menu. The figure below is the case of an IEC type
with which the ‘View Variables/Descriptions’ option.

_01_AD0_ALC
0| _01_ROv T MIvE
— | { | { | EN  END |
dralog 10 dnalog 10
Module: Module:
Module Input CHO
Ready hot ive
_01_ADT_AC
_01_ROV T CHIConvers
jonYa lue
bralog 10 dnalog 10
Module: Module:
Module Input CHI
Ready hotive
_01_ADO_DA CHOI mput Ya
Th 4 U
hnalog 10
Module:
Imput CHO
Data
_01_DAD_AC _0_Dan_nou
_01_ROV T TEN
] | | |
LI T
dralog 10 dnalog [0 dnalog 10
Module: Module: Module:
Module Output CHO Output CHO
Ready het ive Status
Setting
_01_DAT_AC _0_0at_ou
_01_ROV T TEM
| | |
I T
dralog 10 dnalog [0 dnalog 10
Module: Module: Module:
Modu e Output CHI Output CHI
Ready het ive Status
Setting
_01_DA0_AC
_01_RDY T
{ | {1
dnalog 10 dnalog 10
Module: Module:
Module Output CHO
Ready het ive
_01_0&1_AC
_01_RDY T _01_D&1_DA
| F Th
dnalog 10 dnalog 10 bralog 10
Module: Module: Module:
Module  Output CHI Output_CHI
Ready et jve O Ty
CHOOUtputY _01_DA0_DA
alue I H Th
fnalog 10
Module:
Qutput CHO
DATA
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6.11 Constitution and Function of Internal Memory

An analog I/0O module has internal memory for data communication with XGB base unit.

6.11.1Analog Data I/O Area
The table below presents the analog data I/O area.

Device Allocation
. o Read/ Signal
Variable Type S” or “H IEC Type Description Write Direction
Type
_0y_ERR BIT U0y.00.0 %UX0.y.0 Module error Read | AHO4A — CPU
N
_0y_RDY BIT | UOy.00.F | %UXO0.y.15 | Module ready
_Oy_ADO_ACT BIT UOy.01.0 %UX0.y.16 | Input Ch 0 operating
Oy AD1_ACT BIT UOy.01.1 %UX0.y.17 | Input Ch 1 operating
== AHO4A — CPU
_Oy_DAO_ACT BIT | UOy.01.2 | %UXO0.y.18 | Output Ch 0 operating Read -
_Oy_DA1_ACT BIT UQOy.01.3 %UX0.y.19 | Output Ch 1 operating
0y _ADO_IDD BIT | U0y.01.4 | %UX0.y.20 :j”e‘igtctiz 0 open wire
Input Ch 1 open wire Read | AHO4A—CPU
_Oy_AD1_IDD BIT | UOy.015 | %UX0y.21 | P P
detected
_O0y_ADO_ERR BIT UOy.01.8 %UX0.y.24 | Input Ch O error
_ 0y AD1_ERR BIT U0y.01.9 %UX0.y.25 | Input Ch 1 error AHO4A — CPU
N
_ 0y _DAO_ERR BIT | UOy.01.A | %UX0.y.26 | Output Ch O error Read
_ Oy DAl_ERR BIT | UOy.01.B | %UXO0.y.27 | Output Ch 1 error
Input Ch 0 converted
_ Oy ADO_DATA | WORD | U0y.04 %UWO.Y.4 | Read | AHO4A — CPU
Input Ch 1 converted
_ Oy AD1_DATA | WORD | U0y.05 %UWO.Y.5 | | Read | AHO4A — CPU
_Oy_DAO_OUTEN BIT UQOy.06.0 %UX0.y.96 | Ch 0 output state setting )
- Write | AHO4A — CPU
_Oy DA1_OUTEN BIT U0y.06.1 %UX0.y.97 | Ch 1 output state setting
_Oy_DAO_DATA WORD | U0y.07 %UWO.y.7 Output Ch 0 input value Write AHO4A —~ CPU
_Oy_DA1_DATA WORD | U0Oy.08 %UWO0.y.8 Output Ch 1 input value Write AHO4A —~ CPU

- In the device allocation, the small letter ‘y’ is the No. of the slot where the module is installed.
- For example, to read the ‘Input Ch 1 Converted Value’ of the analog I/O module installed in the
4th slot, write in U04.05. (%UWO0.4.5 for IEC types)

Word classifier

U

v

0

Device Type i

Slot No.

0 5

v

Word

[“S” or “H” typel

- To read the ‘Output Ch 1 Output Status Setting’ of the analog I/0O module installed in the 5t slot,
write in U05.06.1 (%UX0.5.97 for IEC types)

UO5TO6?1

v

[“Sn or
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Word classifier

Device Type i

Slot No.

v

Word

“H" type]

Bit classifier

Base No

%UWO0.4.5

e |

Device Type

[IEC typel

Base No

*
% UX0.5.97

ux

Device Type

L

Slot No.

[IEC type]
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(1) Module Ready/Error Flag ( () is for IEC types, x: slot No.)
(a) UOx.00.F(%UXO0.x.15): at power on or reset of PLC CPU, turns on when the analog I/O
conversion is ready and analog conversion is performed.
(b) UOx.00.0(%UX0.x.0): the flag indicating the error status of A/D conversion module.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0x.00
(%UW0.x.0) .

@ B B B B B B B _ B B B B B B m

8 S

2 2
Error occurrence

Module READY h -

information

Bit On (1): error

Bit On (1): Normal
Bit Off (0): Normal

Bit Off (0): error

(2) Operation channel information/ open-wire detection information/ channel error information flags

(“() is for IEC types, x: slot No.)
This is the area for storing the operation information, input wire open detection and channel error

information by channel.
¥ The base No. of the XGB PLC is 0.

O
it
it

¢}

Bit15 Bit14 Bit13 Bit12 Bilﬁ Bi(E Big B E Bit7 Bit6 Big Big Bi\g Bi
of f| B nlf Rl ©

U0x.01

(%UWO0.x.1)

'
Open-wire detection info. Operation Ch, Info.
Bit On (1): open-wire Bit On (1): in operation
Bit Off (0): normal Bit Off (0): Stop operation

~
Channel Error Info.
Bit On (1): error
Bit Off (0): normal

(3) Digital Output Values ( () is for IEC types, x: slot No.)
(a) A/D converted digital values are outputted to buffer memory address U0x.04 ~ U0x.05

(%UWO0.x.4 ~ %UWO0.x.5) by channel-basis.
(b) Digital output values are saved in 16-bit binary figures.

2 The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bit5. Bit4 Bit3 Bit2 Bitl Bit0
U0ox.04
; Input channel 0 converted value
(9%UW0.x.4) P
U0x.05
Input channel 1 converted value
(%UWO.x.5) P
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(4) Output Permit Setting ( () is for IEC types, x: slot No.)
(a) Output permit/prohibit can be set up for each channel.
(b) The default setting is ‘Output Prohibited.’

2 The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bi

@ =31
o]
OF&

U0x.06

(%UW0.x.6)

Output status setting
BitOn (1): Output permitted
BitOff (0): Output prohibited

(5) Digital Input Values ( () is for IEC types, x: slot No.)
(a) Digital inputs can be set up as unsigned (-48~4047), signed (-2048~2047), precision, or
percentile (-12~1011) values.
(b) When digital input value is not set up, they are processed as zero.
% The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

(‘VLLJJ?/i/(COz 2 Output channel 0 input value

U0x.08
(%UWO0.x.8)

Output channel 1 input value
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6.11.2 Operation Parameter Setting Area
The operation parameter setting area of the analog I/O module is as follows.

Memory
Add.

0 Appoint operating channel Bit Off (0): stop, Bit ON (1): run R/W

Description Setting R/W | Command

I/O range setting (4 bit per Ch.)
0:4~20 mA

1:0~20 mA RIW
2:1~5V
3:0~5V
4:0~10V

1 1/0 range setting

I/O data type setting (4 bit per Ch.)
0: 0 ~ 4000

1:-2000 ~ 2000

2: Precision value

3: 0~ 1000

2 1/0 data type setting - for precision values; R/W
4 ~ 20 mA: 400 ~ 2000
0 ~20 mA: 0 ~ 2000
1~5V:100 ~ 500
0~5V:0~500
0~10V:0~1000 PUT/GET

Input Ch O filter value

setting RW

Input Ch 1 filter value 0 or 4 ~ 64000

setting RIW

Averaging method setting (4 bit per Ch.)
0: Sampling

5 Averaging method setting 1: Time average R/W
2: Cycle average
3: Moving average

Input Ch 0 average value

setting Time average: 4 ~ 16000 [ms] R/W

Cycle average: 2 ~ 64000 [cycles]

Input Ch 1 average value Moving average: 2 ~ 100 [samples] R/W

setting

0: previous value

Channel output status 1: min. value

setting 2: median

3: max.

10#: Input Ch range setting error

20#: Input Ch data type setting error
30#: Input Ch filter value setting error
40#: Input Ch averaging setting error
50#: Input Ch average value setting error
60#: Output Ch range setting error R GET
70#: Output Ch data type setting error
80#: Ch output status setting error

90#: Output Ch input value range-over
error

(#: channel number)

RW

Set-up error information
output area

(2) If the memory address 0~8 area is entered with values different from the setting.
UOx.01.8~U0x.01.B (setting error representative flag, for IEC type, %UX0.x.24
~%UXO0.x.27) is ON and runs with default values. The error information is displayed
in the setting error information are (No. 9).

(2) System areas (after No. 10) are read/write protected.

Changing these areas may cause malfunction or failure of the product.
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(1) Operating Channel Setting
The default setting for operating channel is ‘Stop.’

Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bng B"E B\E Bil
ol O R

=

Address0

~
Appoint Using CH. bit
Bit On (1): Operate
Bit Off (0): Stop

(2) /0 Range Setting
(a) The analog I/0 voltage range is DC 1~5V, DC 0~5V, DC 0~10V, and analog current 1/0
range is DC 4~20mA, DC 0~20mA.
(b) Default range is DC 4~20mA.

Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Address1
Output CH.1 Output CH.O Input CH.1 Input CH.0

Input ch. Set-up I/0 range(by ch. 4bit)
0:4~20MmA

1:0~20mA

2:1~5V

3:0~5V

4:0~10V

(3) /O Data Type Setting
(a) I/0 data type can be set up for each channel.
(b) If the I/O data type is not set up, all the channels are processed in 0~4000 range.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Address?2
Output CH. 1 Output CH. 0 Input CH. 1 Input CH. 0
) —

Set-up I/O data type (by Ch.4bit) - For precision values
0: 0~ 4000 4 ~ 20 mA: 400 ~ 2000
1:-2000 ~ 2000 0 ~ 20 mA: 0 ~ 2000
2 : Precision value 1~5V: 100 ~ 500
3:0~1000 0~5V:0~500

0~10V:0~1000
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(4) Filter Constant Setting
(a) If set to O, no filtration is processed.
(b) Default setting is 0 — no filtration process.

Bitl5 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address3 Input channel O filter constant (O or 4 ~ 64000 ms)
Address4 Input channel 1 filter constant (0 or 4 ~ 64000 ms)

(5) Averaging Method Setting
(a) Averaging method can be one of; time average, cycle average, moving average.
(b) Default setting is no averaging throughout the channels.

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Addressb5
- - - - - - - - Input CH.1 Input CH.0
—
-~
Set-up averaging method (4bit per Ch)
0 : Sampling

1: Time average
2 : Cycle average
3 : Moving average

(6) Average Value Setting
(a) Set up average values in accordance with the setting area of the averaging method.
(b) If the average value is out of setting range, averaging is not applied.

HIE15 HIE14 HIE13 HIE12 HIE1l HE1L HIE9 HIES HIE7 HIE6 HIES HIE4 HIE3 HIE2 HIEL HIE0

Address6 Input channel 0 average value

Address7 Input channel 1 average value

Input channel# average value setting
Time average : 4 ~ 16000 [ms]
Cycle average : 2 ~ 64000 [Cycle]
Moving average : 2 ~ 100 [samples]
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(7) Output Status Setting
(a) This sets up the analog output status when the XGB base unit is changed from run to stop.
(b) Default setting is the Previous Value output.

Address8

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

Bit0

Output Ch.1 Output Ch.0

N—

~—"

Output channel status setting (4 bit per Ch)
0 : Previous value output

1: Min. value output

2 : Median value output

3 : Max. value output

(8) Error Code (Address 9)

(a) Saves the error code detected by the analog I/O module.
(b) The types and descriptions of the error are as follows.

Address9

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

Bit0

Set-up error information

Error o Priority

Type Code LED Lamp Description o Remark
10# Input Ch range setting error 2

nout 20# | INPUT LED Input Ch data type setting error 3

Er?or 30# | flickering 1s Input Ch filter cons. Setting error 4
4o | intervals Input Ch averaging setting error 5 # Ch No.
50# Input Ch average value setting error 6 Input Ch. 0,1
60%# Output Ch range setting error 7 Output Ch. 0,1

Output | 70# gUkTP_UT l—ED Output Ch data type setting error 8

ickering 1s

Error 80# intervalsg Output Ch status setting error 9

90# Output Ch input value range-over error 1

(c) In case of plural errors, the code with higher priority order will be saved.

(9) System Area (after Address 10)
(a) System area (after address 10) is read/write protected.

& Caution

Modifying this area can cause malfunction of failure of product.
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6.12 Example Program

(1) This sample program sets up operating parameters of analog I/0O module.

(2) Initial settings are saved in the internal memory of the module by input by once.

(3) The sample program below controls the 1/O data of the analog I/O module at slot #1 and check
open wire.

6.12.1 Example of [I/O Parameter] Usage

(1) /O Parameter Setting Window

/0 Parameter Setting @E'
All Base l Set Base l
= 3 Base 00 : Default Maodule Comment Allocation
002 DC 24 INPUT, TN C'C 24 INPUT/RELA, :
5 01 : XBF-AH4A (1/ 1 [¥BF-AHOA /0, 22
= 02 ¢ Default 2
= 03¢ Default 3
= 04 ¢ Default
o= (5 : Default 4
oz U6 ¢ Defalt 5
= 07 ¢ Default [
= 08 : Default 7
=z 19 Default [
= 10 Default q
10
< >
[ DeleeAl ][ Detwis | [ et ¥ ] [ ok ][ Ccancel
2BE-AHDAA (I/0, 2/2 CH)
HBF-AHD44 (140, 2/2 CH)
Iput Parameter CHO CHA |
[] Channel status Enable Dizable
] Input range 4~ 20mé, 0~100
Output type 0~4000 0~4000
Filter constant 0 a
[] Awerage processing Sampling Sampling
Average value 0 0
Output Parameter Channel 0 Channel 1
[] Channel status Enable Dizable
[ Output range 4-20md, [ipali ¥
Input type 0~4000 0~4000
] CH. Output type Former value Former value
[k [ cancel ]

(a) Input Channel 0 is set to operating channel and input range is set to 4~20mA.
(b) Output Channel 0 is set to operating channel and output range is set to 4~20mA.
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(2) Sample Input Program
Input CHO program

L U01.00.0  LOIL.DD.F  LOL.OI.O  LDI.DI.B MOO00D
/1 { | { | 1/} —
OTER  0LFV  _01ADOAC _01_ADD.ER
2 T B
L2 M0N0
r [ wov uor.oa  0ooion ||
Z07_AD0_DA
6 Th
i3 ul.01.4 MOOOO
{ {5 —
_01_ADD_ID
b 1]
id
BO

(a) When the module is in normal operation, MOOOO is turned On.
U01.00.0(Module Error) = Off
U01.00.F(Module Ready) = On
U01.01.0(Input Channel 0 in-operation) = On
U01.01.8(Input Channel 0 Error) = Off
(b) When M000O is ON, Input Channel 0 Converted Value(U01.04) is moved to D00100.
(c) If open-wire error occurs in channel 0, U01.01.4(channel 0 open-wire) is ON, and M0OOQO1 bit is
set.

(3) Sample Output Program
Output CHO program

L1 001,000 WI.00F  LOI.OL.Z  UOI.ON.A NOOO0ID
1/ 1| 1 | 1/} —
G| OER DL oLowac 0100 &
|
L2 HOOO1D 01060
] | £ —
' 01 40,0
5 TEN
L2
"f'].m | W D200 Lon.o7 ||
01040 T
7] 2 n
BN

(a) When the module is in normal operation, MO0010 is turned ON.

U01.00.0(Module Error) = Off
U01.00.F(Module Ready) = On
U01.01.2(Output Channel 0 in-operation) = On
U01.01.A(Output Channel 0 Error) = Off

(b) When M00010 is On, channel 0 output status setting (U01.06.0) is turned ON and output is
permitted.

(c) When M00010 is On, the data in D00200 is transmitted to Output Channel 0 input value
(U01.07) and outputted.
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(4) Sample Input Program (for IEC type)

gx0.1.0 XUXD I 15 %Us0.1.16 %UXD I 24 M0
.r'f I I )
_m _EHH _DI _RD"H _m _IITDEI_AE _m _IIRDEI_EH
Lf
aME0 MOVE
—| ——{E EMD
L2
#wo.1.4 4 IN 00T CHOInput
_m _IED_DII Value
L3
14 BUx0.1.20 A1
E—— 3—
_EII_IIDDD_IIZI

(a) When the module is in normal operation, %MXO is turned ON.
%UX0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UX0.1.16(Input Channel 0 in-operation) =
%UXO0.1.24(Input Channel 0 Error) = Off

(b) When %MXO0 is ON, Input Channel 0 Converted Value(%UWO0.1.4) is transferred to “Channel 0

Input” variable.

(c) If open-wire error occurs at Channel 0, %UX0.1.20(ChannelOopen) turns ON and %MX1 bit is

set.

(5) Sample Output Program (for IEC type)

g0, 1.0 UM0.1.15 xuxu 1 18 M0 1.26 gMx10
I I I I I I }_I
_DI_ERH _01_ROY _IJI_DTAIJ_.I.IJ _EII_IZIR.IEI_ER !
Li a0 U0 1,96
{ | —
_01_Da0_ou
TEN
2
a0 HOVE
[ EN END
L3
JIH oUTE Ew0.1.7
CHOOutput 01_DAD. DA
Value Th
[

(a) When the module is in normal operation, %MX10 is turned ON.
%UXO0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UX0.1.18(Output Channel 0 in-operation) = On
%UX0.1.26(Output Channel 0 Error) = Off

(b) When %MX10 is ON, ChannelO output status setting (%UXO0.1.96) is turned ON and output is

permitted

(c) When %MX10 is ON, the data of the ‘Channel Ooutput’ variable is transferred to Output

Channel 0 Input Value (2%0UWO0.1.7) and outputted.
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6.12.2 Exemplary Usage of PUT/GET Command

(1) Sample Input Program
Input CHO Program

if FOOCEE - - -
| | Pt hi 1 R0 l_
3 1N
fi=g
| [£11] w0 1 h000 1 L
ia L.00.0  UDIDOF  UOLOID U018 HO0O00
.| { | { | 171 { —
OIER  _DIRDY  _DIADDAC _01_ADO_ER
310 T ]
7] OO0
L | wy w04 0000 ||
_O1_AL0_DA
215 Ta
L5 Lo1.01.4 o1
| iy —
_0_A0_ID
318 ]
i}
M)
- B 1y

(a) Using PUT command to write h0005 in the address 0, slot 1 to operate Input Channel 0 and
Output Channel 0.

(b) Using PUT command to write h0000 in the address 1, slot 1 to set the input range of Input
Channel 0 to DC 4 ~ 20mA and the output range of the Output Channel 0 to DC 4 ~ 20mA.

(c) When the module is in normal operation, M0O0OQO is turned ON.
U01.00.0(Module Error) = Off, U01.00.F(Module Ready) = On
U01.01.0(Input Channel 0 in-operation) = ON, U01.01.8(Input Channel O Error) = Off

(d) When M000O is ON, Input Channel 0 Converted Value(U01.04) is transferred to D0O0100.

(e) If open-wire error occurs at Channel 0, U01.01.4(ChannelOopen) is ON, and M0OO0O1 bit is set.

(2) Sample Output Program
Output CHO Program

i FOO0%8 .
iy | Pt hOo0! 0 hO0S !
s -Iw
=
[ P hoao! | 00 L]
8 w1000 WLO0F  LDLDE2  UOnA W01 0
—/1 i i | 1/t { —
OUER DIROY  _01DALAC _01_DWOER
210 T [
i HO0010 01 ,06..0
F— {
r 01 kD0
$15 B
L5
| [ wow Mo w07 |
1 _DA0_D
SI7 TA
8
=11)
0 [eo ]

(a) Using PUT command to write h0005 in the address 0, slot 1 to operate Input Channel 0 and
Output Channel 0.

(b) Using PUT command to write h0000 in the address 1, slot 1 to set the input range of Input
Channel 0 to DC 4 ~ 20mA and the output range of the Output Channel 0 to DC 4 ~ 20mA.

(c) When the module is in normal operation, MO0010 is turned ON.
U01.00.0(Module Error) = Off, U01.00.F(Module Ready) = On
U01.01.2(Output Channel 0 in-operation) = ON, U01.01.A(Output Channel 0 Error) = Off

(d) When M00010 is ON, Channel 0 Output Status setting (U01.06.0) is turned ON and output is
permitted.

(e) When M00010 is ON, data of D00200 is transferred to Output Channel O Input Value (U01.07)
and outputted.
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(3) Sample Input Program (for IEC type)

in M1 IMa11
43155 FIT UG FITT U0
I /<l RED ~ DOMEL
1oM
i
0 lease statL  smam 0 lease stetl smam
Fs
T 1 st
L3
0w 1 Imaoo
R R
7]
1640005 JDATA 140000 JDATA
L
i8 BH0.1.0 SUN0.1.15 SUND.1L16 RUN0.1.24 £HiD
S —
OUER DR _D1ADDA 01 A0 R
i
2 WOVE
I T =TT
L4
so.1.4 | oo | CHOINput
_01_4D0_DA Value
- Th
g
L0 $1D 120 M1
— | S—
01010

(a) Using PUT command to write h0005 in the address 0, slot 1 to operate Input Channel 0 and
Output Channel 0.

(b) Using PUT command to write hOO0O in the address 1, slot 1 to set the input range of Input
Channel 0 to DC 4 ~ 20mA and the output range of the Output Channel 0 to DC 4 ~ 20mA.

(c) When the module is in normal operation, %MX0 is turned on.
%UX0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UX0.1.16(Input Channel 0 in-operation) = On
%UX0.1.24(Input Channel 0 Error) = Off

(d) When %MXO0 is on, Input Channel 0 Converted Value (%UW0.1.4) is transferred to “Channel 0
Input” variable.

(e) If open-wire error occurs at Channel 0, %UXO0.1.20(ChannelOopen) is turned on and %MX1 bit

is set.
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(4) Sample Output Program (for IEC type)

L0 INST IH3T1
#F155 PUT_WORD FUT_WORD
| —— RF0" OOHE RE0 ™ DOMER
_10H
I
i {BASE STATL  STATO 0 {BASE STATL  STATI
I
1 {sLor 1 {sLar
L3
i {MADD 1 {M400
R R
]
1640005 {DATA 1640000 {OATA
5
18 SUM0.1.0 BUNDOTIG EUMDL118 HUMD.1.26 M
—/1 | | [ | [ | —
_01_ERR _O1_RDv _DI_DTAD_AE _EH_DRAD_ER
i7 10 $UX0.1.96
f -
_01_DA0_ou
TEN
18
10
_| |7
i
1 g0, 1.7
CHOOutnput 01 DA DA
Value Th
Lo

(a) Using PUT command to write h0005 in the address 0, slot 1 to operate Input Channel 0 and
Output Channel 0.

(b) Using PUT command to write hOO0O in the address 1, slot 1 to set the input range of Input
Channel 0 to DC 4 ~ 20mA and the output range of the Output Channel 0 to DC 4 ~ 20mA.

(c) When the module is in normal operation, %MX10 is turned on.
%UX0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UX0.1.18(Output Channel 0 in-operation) = On
%UX0.1.26(Output Channel 0 Error) = Off

(d) When %MX10 is on, Channel 0 Output Status setting (%UX0.1.96) is turned on and output is
permitted.

(e) When %MX10 is on, data of the ‘Channel Ooutput’ variable is transferred to Output Channel 0
Input Value (%UWO0.1.7) and outputted.
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6.13 Troubleshooting

This section describes methods for identifying the troubles which may occur during the

operation of analog 1/0O module, and their solutions.

6.13.1

LED Indication for Error

An analog I/0O module has INPUT LED and OUTPUT LED to indicate error status of the module.

Classification Normal Channel Open Parameter Module H/W Failure
State (Input) Setting Error (Serious Failure)
Flickering 1s intervals Flickering 0.25
INPUT LED On Flickering 1s intervals | (input parameter setting intervalsg '
error)
Flikering at 1s intervals Flickering 0.2s
OUTPUT LED On N/A (output parameter setting | . 9v
intervals
error)
Module All functions All functions are All functions work at Module cannot
. performed. Indicates . .
Behavior are normal S default parameter setting | function
min. input value
Action - Check input wire Check parameter setting | Request for A/S

6.13.2 Checking Module Condition

XG5000'’s system monitor enables verification of the analog I/O module conditions (module type,
module information, OS version).

(1) Procedure

The verification can be done in 2 ways;
(a) [Monitor] -> [System Monitor] -> mouse right click on module icon -> [Module Information]
(b) [Monitor] -> [System Monitor] -> double click module icon.

(2) Module Information
(a) Module type: shows the information on the present module.
(b) Module information: shows the OS version of the module.
(c) OS version: shows release date of Module OS.
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6.13.3 Troubleshooting

(1) INPUT LED or OUTPUT LED is off.

INPUT LED or OUTPUT LED is off..

:

installed.

Analog combo module is correctly

(0]

T

i

XG5000 software shows I/O information

No

i

g

module is replaced.

System resumes normal function if the

Yes

i

(2) INPUT LED flikering.

INPUT LED flikering

@

INPUT LED flickers 0.2s intervals

Yes

:

INPUT LED flickers 1s intervals

@

Input wire is correct.

No

T

Parameter setting is normal
(Check with PUT command)

¥

(0]

6-47 |

Install the module correctly

Contact nearest dealer or A/S center

Contact nearest dealer or A/S center

Contact nearest dealer or A/S center

Correct wiring according to user manual
(Check line open)

Operation parameter setting error
Correct the error according to user manual
(Check error code)
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(3) OUTPUT LED flikering

OUTPUT LED flikering

:

OUTPUT LED flickers 0.2s intervals

Yes S— Contact nearest dealer or A/S center

i

OUTPUT LED flickers 1s intervals

:

Output channel input exceeds data
range

Enter correctly according to the output range
_—=in the user manual

Parameter setting is normal
(Check with PUT command)

o — Operation parameter setting error
Correct the error according to user manual
(Check error code)

¥

(4) Analog I/O value is abnormal.

Analog I/O value is abnormal.

:

External DC24V input power is OK.

No ::;_ Supply DC 24 power

g

PE ground is OK

Correct PE grounding according to the wiring

o _—="|in the user manual

o

Parameter setting is OK
(Operation channel permit, I/O range

setting
Set up the parameters correctly according to
No
— the user manual

:

External voltage/current selector switch
setting is correct

N | Set the switch according to the user manual

A

Contact nearest dealer or A/S center
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(3) OUTPUT LED flikering

OUTPUT LED flikering

:

OUTPUT LED flickers 0.2s intervals

Yes —

Contact nearest dealer or A/S center

i

OUTPUT LED flickers 1s intervals

:

Output channel input exceeds data
range

i

Enter correctly according to the output range
in the user manual

Parameter setting is normal

(Check with PUT command)

o —

¥

Operation parameter setting error
Correct the error according to user manual
(Check error code)

(4) Analog I/O value is abnormal.

Analog I/O value is abnormal.

:

External DC24V input power is OK.

No —

g

PE ground is OK

o —

o

Parameter setting is OK
(Operation channel permit, I/O range
setting

No —

:

External voltage/current selector switch
setting is correct

N —

A

Contact nearest dealer or A/S center
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Supply DC 24 power

Correct PE grounding according to the wiring
in the user manual

Set up the parameters correctly according to
the user manual

Set the switch according to the user manual
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Chapter 7 Analog Input Module (XBF-ADO8A)

7.1 Setting Sequence before operation

Before using the analog input module, follow steps below.

XBF-ADO8SA

Checking performance specification

|—.

Wiring

I —

Setting external voltage/current switch I—.

Reading analog input data

Setting parameter

Programming

Refer to trouble shooting when there is error
or analog data is not normal.

Specification (2.2 performance specification)
®  Operating environment

® Input type and range

® Digital output range

Wiring
® Wiring power (External DC24V)
® Wiring analog input

Setting switch
®  Setting voltage/current input type

Analog input test
® XG5000 special module monitor test mode

Parameter
® XG5000 I/O parameter

Programming
® Programming for reading analog data
(U device)
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7.2 Specifications

7.2.1 General specifications

General specifications are as follows.

. Related
No. Item Specifications specifications
1 Ambient 0 ~455°C i
temperature
p | Storage 25T ~+70C .
temperature
Ambient 0 .
3 humidity 5 ~ 95%RH (Non-condensing) -
4 |Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 ¥ (1G)
resistance For continuous vibration 10 times each IEC61131-2
- - directions
Frequency Acceleration Amplitude (X, Y and 2)

5=<f<841Hz - 1.75 mm

8.4<f<1501z | 4.9ms (0.5G) -

o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2

e Half-sine, 3 times each direction per each axis

Square wave AC: + 1,500V LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Fast tansient | Segment Power supply DlgltaI/anglog mput/output IEC 61131-2,
: module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -

-2



|

Chapter 7 Analog Input (XBF-ADO8A)

7.2.2 Performance specifications

Performance specifications are as follows.
Iltems Performance specification
Number of channel 8 channels
Type Voltage Current
Analog input DC1~5V DC 4 ~ 20mA
range Range DC 0 ~5v DC 0 ~ 20mA
DC 0~ 10V (Input resistance 250 Q)
(Input resistance: 1 MQ or above) p
Type 12 bit binary data
Signed value 0 ~ 4000
unsigned -2000 ~ 2000
Digital output
Range Precise 100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
value 0~500 (DC O ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
0~ 1000 (DC 0 ~ 10V)
Percentile 0 ~ 1000
value
1/4000

Max. resolution

1.250V (DC 1~5V, 0~5V)
2.5V (DC 0~10V)

5uh (DC4~20mA, 0~20TA)

Accuracy

+0.5% or less

Max. conversion speed

1.5ms/channel

Absolute max. output

DC 15V DC +25mA

Filter function

Digital filter (4 ~ 64,000ms)

Additional

Time average (4 ~ 16,000ms)

function Average function

Count average (2 ~ 64,000 times)

Moving average (2 ~ 100)

Alarm function

Detecting disconnection (DC 1~5V, DC4~20mA)

Insulation method

Photo-coupler insulation between I/O terminal and PLC power
(No insulation between channels)

Input terminal

11 point terminal block

1/0 points occupied

Fixed type: 64 points

Max. no. of installation

7 [When using XBM-Dxxx= (=:"S"H’,"H2","HP") type]

7 (when using XB(E)C-DxxxSU type)

10 (when using XB(E)C-DxxxH type or XB(E)C-DxxxU type)
Not Available (when using XB(E)C-DxxxE type)

Consumption Inner (DC 5V) 105mA
current External (DC 24V) 85mA
Weight 81g
Module supply power source 20.4~28.8V

Notel) In order to use analog input module (XBF-ADO8A), the following version is needed.

Main unit Version information
XBM-DxxxS type V2.6
XBC-DxxxH type V1.9
XEC-DxxxH type V1.3
XBC-DxxxS type V1.0

7-3
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7.3 Name of part and function

Respective designations of the parts are as described below.

T B
— XBF—-ADOBA
@] L1 © rin —— O
ZRZRZRZR7RYZ,
@ CHO
e |
CH1
ZNZRZRZ )7 +EE
27 ) e o cr2 %
e gﬂé L5
qlrm o CH3
@ ;g-;_mﬁ +[ltE|
-t =] >®
- =
-— o]
A9 0 090 op_ |
pal ZRZRZRZRZRYZ CQGE[:E
+
EIEEI
+
L |
YRZRANZ NN syl o }@
(o) — © A 2]
— XBF—-ADOBA
i T N

No. Name Description

» Displays the operation status of XBF-ADO8A
On: Operation normal
Flickering: Error occurs (1s intervals)
Off: power off or module error

@ LED

Voltage/current

. » switch to select voltage/current input of analog input CHO~CH7
selector switch

» Wiring terminal block to connect with external device

Terminal block (Analog input)

External power

supply terminal » Terminal for DC24V external power supply

Connector for
expansion

@ ® | @ ©

» Connection connector for expansion module
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7.4 Characteristic of /0O conversion

The input/output ranges of voltage and current can be set up per channel with user program or I/O

parameters. The I/O types of digital data are defined as follows.
(1) Unsigned Value
(2) Signed Value
(3) Precise Value
(4) Percentile Value

«— Practical analog input range———»|

|  Gain
value

1011 2047 | 4047
1000 2000 4000 &
750 1000 | 3000
Digital 500 0 2000
output
250 -1000 1000
0 -2000 0
-12 -2048 -48 L Offset value
DC4~20mA 4 mA 12 mA 20 mA
DC 0 ~ 20 mA 0 mA 10 mA 20 mA
Analog DC1~5V 1V 3V 5V
input DCO~5V oV 25V 5V
\ DCO~10V oV 5V 0V
1) DC 4 ~ 20mA Range Input
Digital Analog Input Current (mA)
Output Range 3.81 4 8 12 16 20 20.18
Unsigned Value
(0 ~ 4000) -48 0 1000 2000 3000 4000 4047
Signed Value
(-2000 ~ 2000) -2048 -2000 -1000 0 1000 2000 2047
Precise Value
(400 ~ 2000) 381 400 800 1200 1600 2000 2018
Percentile
Value(0 ~ 1000) -12 0 250 500 750 1000 1011
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2) DC 0 ~ 20mA Range Input

Digital Analog Input Current (mA)
Output Range _0.24 0 5 10 15 20 20.23
Unsigned Value
0 - 4000) .48 0 1000 2000 3000 4000 4047
Signed Value 22048 | -2000 | -1000 0 1000 2000 2047

(-2000 ~ 2000)
Precise Value
(0 ~ 2000)
Percentile
Value(0 ~ 1000)

-24 0 500 1000 1500 2000 2023

-12 0 250 500 750 1000 1011

3) DC 1 ~ 5V Range Input

Digital Analog Input Voltage (V)

Output Range 0.96 1 2 3 4 5 5.04
ké,”f‘iggg)"a'”e 48 0 1000 | 2000 | 3000 | 4000 | 4047
(Sggoeg ~V glouoeo) -2048 -2000 -1000 0 1000 2000 2047
Flrggii%\(;g;ue 96 100 200 300 400 500 504
\F;E[SZF(;”E 1000) -12 0 250 500 750 1000 1011

4) DC 0 ~ 5V Range Input

Digital Analog Input Voltage (V)

Output Range 0.06 0 1.25 25 3.75 5 5.05
Unsigned Value -48 0 1000 2000 3000 4000 4047
(0 ~ 4000)

Signed Value -2048 -2000 -1000 0 1000 2000 2047

(-2000 ~ 2000)
Precise Value
(0 ~ 500)
Percentile
Value(0 ~ 1000)

-6 0 125 250 375 500 505

-12 0 250 500 750 1000 1011

5) DC 0 ~ 10V Range Input

Digital Analog Input Voltage (V)

Output Range -0.12 0 25 5 7.5 10 10.11
Unsigned Value -48 0 1000 2000 3000 4000 4047
(0 ~ 4000)

Signed Value -2048 -2000 -1000 0 1000 2000 2047
(-2000 ~ 2000)

Precise Value 12 0 250 500 750 1000 1011
(0 ~ 1000)

Percentile 12 0 250 500 750 1000 1011

Value(0 ~ 1000)
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7.5 Accuracy

Accuracy of digital output value does not changed even if input range is changed. Figure below
shows the range of the accuracy with analog input range of O ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBF-ADO8A is £0.5%.

2000

Digital output value

20 ———-

ov 5V 0V

Analog input voltage

[ Accuracy |

(1) Accuracy when using 5V input
4000 x 0.5% =20
Therefore the range of the accuracy will become (2000-20) ~ (2000+20) = 1980 ~ 2020
when using 5V input.

(2) Accuracy when using 10V input
4000 x 0.5% = 20
Therefore the range of the accuracy will become (4000-20) ~ (4000+20) = 3980 ~ 4020
when using 10V input.
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7.6 Functions of Analog Input Module

The functions of XBF-ADO8SA Module are as follows.

Function Description

Channel . Specify operation/stop of the channel which will perform A/D and D/A conversion.
operation/stop setting | . Specifying unused channels as Stop can shorted overall operation time.

. Specify desired range of analog I/O.

1/0 Voltage /current . Select voltage/current with external switch, and set up range with parameter.
range setting « Analog Mix Module provides 2 ranges(4~20mA, 0~20mA) of current I/O and
3 ranges (1~5V, 0~5V, 0~10V) of voltage 1/0.

. Specify digital I/O types.
1/0 data type setting . This module provides 4 output data types (Unsigned, Signed, Precision, and
Percentile Values)
. Sampling Process
- If A/ID conversion method has not been specified, the module processes sampling.
A/D input conversion . Filter process
method - Filters rapid changes in input value by external noise.
. Averaging process
- Outputs A/D converted value averaged by time, cycle, and moving.
D/A output status . Sets up channel output state at transition from run to stop.
setting . Provides 4 output selections (Previous, Minimum, Mean, Maximum Values)

7.6.1 Sampling Process
In popular A/D conversion process, analog input signals are collected at constant time intervals
and A/D converted. The time elapsed for the analog signals converted into digital signals and
saved in memory device depends upon the number of channels used.

(Process Time) = (No. of Channels Used) x (Conversion Rate)

(Ex.) Process time when using 3 of 4 /O channels;
3x1 ms =3.0ms

The term ‘sampling’ means taking analog signal values at certain time intervals.

-8
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7.6.2 Filtering Function

The input value of the designated channel is calculated with previously filtered input value using
preset filter constant (time constant 63.2%) by the formula below;

Pr esentlyFilteredinput = (PreviouslyFilteredInput x FilterCons tan t) + (Pr esentInput x Ims x No.ofChannelsUsed)

FilterCons tant + (Ims x No.ofChannelsUsed)

Filter Constant setting range = 4 ~ 64000 [ms]

A
Input Input after filtration
Actual input
1000
632
0
—> .
Filter Constant Time (ms)
(ms)

In the above graph, if the input value changes rapidly from 0 to 100, the input value is filtered.
Filter (time) constant is the time required for input values to vary by 63.2% of the actual input
value.
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7.6.3 Averaging Function

(1) Average by Time
The input values of the designated channel are accumulated for the preset time, and the
average value of the total sum is outputted in digital data.

|
| = Averaged input value |
: Actual input value :

4—M—H—h4—h4—h4—h4—h : : :
Channel Scanning Intervals (1ms/Ch. Used)

v

h Averaging o Averaging o Sampling
Section Section Section

Setting Range = 4 ~ 16000 [ms]
For time averaging, No. of averaging cycles are calculated with the No. of channels used
as below;

AverageTime
No.ofChannelsUsed x1ms

No. Averaging Cycles =

(2) Average by Cycles
The input values of the designated channel are accumulated for the preset cycles, and the
average value of the total sum is outputted in digital data.

Averaged input value |
Actual input value :

4—M—H—th—h4—h4—h : ; ;
Channel Scanning Intervals ( ms/Ch. Used)

v

e o
L | L |

I 3

Averaging Averaging Sampling
Section Section Section

Setting Range = 2 ~ 64000 [Cycle]
For cycle averaging, averaging interval is calculated with the No. of channels used.

Averaginglnterval [ms] = AveragingCycle x No.ofChannelsUsed x1ms

7-10
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(3) Moving Average

The inputs into the designated channel are accumulated for the presser number, and its
average is calculated and outputted in digital data. However, in moving average method,

each scan provides its average value.

(14 (D4 (34 (8 (3) + (4) + (5h+ (B)
Averaging No. Averaging No.

(0403 + 4+ (5
Averaging No.
Channel Scanning Intervals (1 ms/Ch, Used)

(1) In case of time/cycle averages. The input value is not outputted at every conversion, but the
previous value is maintained until the average time or cycle is reached.

(2) In case of moving averages, the converted input is averaged with the previously entered
value and the result is outputted at every conversion. Therefore, data response is faster than
time/cycle averaging methods.

(3) The three averaging methods can be processed simultaneously with the filter function
described earlier. In such case, the filter function is executed first, and averaging function is
processed to output the average value in digital data, which is expressed with the finally-
processed value.
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7.6.4 Disconnection detecting Function

The analog mix module has a diagnostic function which can detect and indicate open input line, when
voltage input range of DC 1~5V or current input range of DC 4~20mA is selected as its analog input
range. If the module indicates open input line, check the wiring.

(1) If the wiring to the module is open, the Input LED flickering 1 second intervals and the respective
error code is generated.

(2) Line open detection is available for each channel. However, open indication is provided only for
the channel selected for the operation. The Input LED is common for the input channels 0 and 1,
and flickering if 1 or more channels are open.

Input Connection Channel Input LED Open Line
P Operation State Flag
Working On Off

Normal
Stopped On Off
; Flickering

Input wire open or Working (1s intervals) On
disconnected Stopped on o

(3) At line open, the line open flag of the channel turns on, and turns Off at correction.

Open Flag Description
U0x.10.0 Ch 0 open
U0x.10.1 Ch 1 open
U0x.10.2 Ch 2 open
U0x.10.3 Ch 3 open
U0x.10.4 Ch 4 open
U0x.10.5 Ch 5 open
U0x.10.6 Ch 6 open
U0x.10.7 Ch 7 open

(4) At line open, the least of all input values is indicated.

712



|

Chapter 7 Analog Input (XBF-ADO8A)

7.7 Wiring

7.7.1 Precaution for wiring

(1) Don't let AC power line near to A/D conversion module’s external input sign line. With an enough
distance kept away between, it will be free from surge or inductive noise.

(2) Cable shall be selected in due consideration of ambient temperature and allowable current,
whose size is not less than the max. cable standard of AWG22 (0.3m),

(3) Don't let the cable too close to hot device and material or in direct contact with oil for long, which
will cause damage or abnormal operation due to short-circuit.

(4) Check the polarity when wiring the terminal.

(5) Wiring with high-voltage line or power line may produce inductive hindrance causing abnormal
operation or defect.

7.7.2 Wiring examples

(1) Input resistance of current input circuit is 250 Q (typ.).

(2) Input resistance of voltage input circuit is 1 MQ (min.).

(3) Enable the necessary channel only.

(4) Analog input module doesn’t support power for input device. Use the external power supplier.

(5) Wiring example of analog input
In case of voltage/current input, wiring is same. Adjust the voltage/current setting switch
according to the case.

> A CHO
=g
B g - XBF - ADOBA
RUN
e "
K J - CHO+| cHo
chos| |
> fa CH3—+ Ch1+| e ,[:E
B E - chi=| | [:'.“:
- o
CHzT| en2
- | R
> A CH4 cre-| [ S
S el [
K -] ol [ [:”;
= o
y CH4+| CHe
VE ] ora-| [ |
CH5+| €HS [:,_,‘n—.
oms-| [ el
> A CH6 Chibe | o6 Fal
_ -E = cHe-| | F:E
o
CHr+ 7| oy
> A CH7 o Col
: DC24V+ o
=g <
DC24v-— | X2 E_:
el

XEF - ADDBA
DCpwer \I\UI =
Supply for analog -
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(6) Wiring example of analog input 2-Wire sensor/transmitter
- In case of voltage/current input, wiring is same. Adjust the voltage/current setting switch
according to the case.

+ 2-Wire
o 7—[ Transmitter i
+ 2-Wire B
D 7—[ Transmitter R XBI - ADOBA
RUN
+ 2-Wire o
b 7—[ Transmitter l—
CHO+| cHo =
cho-| T |Eol
+ 2-Wire chit+| ot E,'u:
D _—[ Transmitter |— chi-| |“nu'
- o
CHFjeHz | T—
+ ; cHe-| [ EN
2-Wire ) g
o _‘l: Transmitter |— g:g‘r ‘-TT_ =
- =
+ 2-Wire
CH4+| cHé
bC= Transmitter o-| [ [RER
I
CH5+ :’Hj_.’. l"‘n—'
CER =
+ 2-Wire CH6+| CHE [:,_,‘u—_
o 7—[ Transmitter l— o= o
CH7+| eH7 En%
+ 2-Wire CHr- oo
3 - o
o _—[ Transmitter l— DC24v+ =
J7 DC24v-— | 24 E"T'
777 t h—

@

XBF-ADOBA
DC power
Supply for analog

(7) Wiring example of analog input 4-Wire sensor/transmitter
- In case of voltage/current input, wiring is same. Adjust the voltage/current setting switch
according to the case.

4 wire | N
Transmitter ———yg======= 2

D 4Wire | N [+] R
Transmitter f——-<="=="" - XBE - ADOBA
J7 RUN
D 4 Wire ___
Transmitter
CHo+| e ———
J7 cho-| [ o]
4 Wi chite| o |2
D ire A
Transmitter T chi-| | [-ug
o
CHZF] criz
i J7 cre-| [ |2
D 4 Wire . - C5]
Transmitter N — - g:? o3 5
gt e
D 4wWire | [+] S P
Transmitter f———- gr======= ek |_ 'D—
CH5+ | oH5 E"Z_
cHs-| |
4 Wire s o
OC==| .= "= - CH6+ | cHi
Transmitter f—-g="====" e |_ F:E
chr+| a7 |
2 Wi onr| [ 2]
ire =
’ i DC24V+ E:;
Transmitter s
DC24V- | [pe2sv -
i =]

XBF—-ADCEA
DC power Q‘u y)==p
upply for analog -
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(8) Relationship between voltage input accuracy and wiring length
In voltage input, the wiring (cable) length between transmitter or sensor and module has an effect
on digital-converted values of the module as specified below;

_______________________

i Rs | Rc mTTTTTTTTTTTII !
e e = e
: LI I :
i Vs <> i Vin i Ri E
i | Re i
i i ! i
' Load ! L ! !
Andlog input (Voltage)

Where,
Rc: Resistance value due to line resistance of cable
Rs: Internal resistance value of transmitter or sensor
Ri: Internal resistance value (1MR) of voltage input module
Vin: Voltage allowed to analog input module

% Vi: Tolerance of converted value (%) due to source and cable length in voltage input

] Ri xVs
Vin = -
[Rs +(2xRc)+Ri]
%Vi :(1—\/#”}100%
Vs
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7.8 Operation Parameter Setting

A/D conversion module’s operation parameters can be specified through XG5000’s [I/O parameters].

(1) Settings
For the user’s convenience of A/D conversion module, XG5000 provides GUI (Graphical User
Interface) for parameters setting of A/D conversion module. Setting items available through [I/O
parameters] on the XG5000 project window are as described below in the table.

Iltem Details

[I/O parameter] | (a) Specify the following setting items necessary for the module operation.
1) Channel Enable/Disable setting
2) Setting ranges of input voltage/current
3) Output data format setting
4) Filter constant setting
5) Average processing method setting
6) Average value setting
(b) If downloading is complete Parameter set by user in XG5000 is saved
in Flash memory of XGB main unit.

(2) Usage of [I/O Parameter]
(a) Create a project with XG5000. See XG5000 Program Manual for project creation.
(b) In the Project window, double-click [I/O Parameter].

[terns
5B AH +
=il MewPLC{XGE-BCH)-Offline
¥ Variable/Comment
—-[#4 Parameter
Basic Parameter
i /0 Parameter
+ - Embedded F'aramq::%r
= Scan Program
MewProgram

e Project |
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(c) In the [I/O Parameter Setting] window, find out the slot of the base where the analog mix module is

installed, and click it.

/0 Parameter Setting E|E|

AIIBaselSetBase l

= 0
= 0
=
= [
= M

= B
= 06
== 072 Default
= 08
= 09

o= 102 Default

= {3 Base 00 : Default
: Default
t Default
t Default
: Default
: Default

Default
Default

Default
Detault

| sl |

Module |

Caomment | Input Filter | Emergency Dut| Allocation |

O[main)

w|o|~|o|o| e ||

=1

=

(et v [ ok ][ cencel |

(d) In the above window, click the arrow button to call the window where the module can be selected.
Find out the module and select it.

AIIBaselSetBase l

00

—:

= 01:
= 02
= 03
= 04
= 05:
== 06 : Default
= 07
= 08 : Default
: Default

= 10:

= D Base 00 : Default
: Default

Default
Default
Default
Default
Default

Default

Default

Slot

Module |

Comment | Input Filter |Emergenc:_l,l Dut| Allocation

Ofmain)

i

w

=

o

m

.

o

w

o

[ Digital Module ListE

= @, Special Module List
= ﬁ Analog Input Module
B ®BF-AD048 [Volt/Curert, 4-CH)

4B

ﬁ Analog Output Module
ﬁ Temp. Measuring Module
B tnalog 10 Module
B Postioring Module

.@. Communication b

t/Curent, 8-CH]

odule List

[Pt v] [ ok ][ Concel

(e) To set up parameter, double click with the respective slot being selected, or click [Detail] button.

170 Parameter Setting

AIIBaselSetBase l

== 03

=g 00 2
& o1:
= 02
: Default
= 04
=9 05 : Default
= 05
=z 07 : Default
=z 0B
= 09
= 10:

= {3 Base 00 : Default

Default

Module

| Comment Input Filter | Emergency Out Allocation |

XBF-ADOSA (Valt/q 1

Default

Default

Default

Default

Default
Default

Delete Slot

#BF-AD08A [Volt/Cun

PO040 ~ POOFF

by

Detete Al | [ Detms | [ pom ¥ ] [ ok ][ cancel
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(f) The window below where parameters can be set up by channel appears. Click the item to set up.
The parameters which can be set up appear by item.

XBF-ADOBA (Volt/Current, 8-CH)

FBF-AD08A [Molt/Curent, 8-CH)

Parameter tHo | cHi CH2 CH3 CH4 CH5 CHE tHy |
1 Channel statuz Dizable ﬂ Dizable Disable Dizable Dizable Dizable Disable Dizable
[ Imput range 4~ 20md, 4~ 20ma, 47 20méd, 47 20mé, 4~ 20md, 4~ 20mé, 4~ 20md, 4~ 20mé,
Output type 0~4000 0~4000 0~4000 04000 0~4000 0~4000 0~4000 04000
Filter constant 1} 0 0 1} 0 0 0 1}
[ &verage processing Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling
Average value 0 0 0 0 0 0 0 0
Ok ] [ Cancel

LSe ccrric |7-18
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7.9 Special Module Monitoring Functions

The functions of the special module monitor are as follows.

(1) Start-up of [Special Module Monitor]
Select [Online] -> [Connect], and [Monitor] -> [Special Module Monitor] to start up. [Special Module
Monitor] menu is enabled only in the [Online] condition.

& AA - XG5000 - [NewProgram [Programl]
EErDject Edit Find/Replace Miew Online |Monitor| Debug Tools Window Help

B _ - [@] stop Monitoring
iDeaEs @ (as B & Pause

%Pl aw| g

Hcs B Pausing Conditions,.,
Project Window 3 Change Current Yalue,,, —_
Iterns Systen Monjtoring L
o & AL Device Monitaring

= MNewPLC(xGB-XECH)-Run/Waming @ Special Module Manitoring
T Global/Direct Yariables my '_I' T Monitori
o[ Parameter Trend Monitoring
Basic Parameter

[ 170 Parameter [ Custom Events
[E Embedded Parameter E Data Trages

=] Scan Program
LA |

MewProgram
|User Function/Function Block
User Data Type

1) The screen may not function properly if the system resources are not sufficient. In this case, close
the screen, exit other applications, and rerun XG5000.

2) The I/O parameters set up in [Special Module Monitor] condition are temporarily set up for testing
purpose. Therefore, these 1/0 parameters are deleted after exit from [Special Module Monitor].

3) the test function of the [Special Module Monitor] enables testing analog mix modules without
sequence programming.

(2) Usage of [Special Module Monitor]
(a) With the XG5000 in connection (online) with the base unit of PLC, select [Monitor] -> [Special
Module Monitor]. The Select Special Module window shown below will appear showing the type
of the special modules and base/slot information. In the list dialog, the modules present in the

PLC system are displayed.

Basze Slat M odule
P Base 0 ﬁ_ Internal High Speed Counter Module[Open-Collector, 8-CH)
P Base 0 ﬂ_ Internal Pozition Module [Open-Collector, 2-CH)

BF-AD0BA [Volt/Current, 8-CH)

< >

I[ todule Info. II tanitor I
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(b) In the above window, select the special module and click [Module Info.] to see the
information window below.

Special Module Information

[m Dizplays the informations of special module.
Item Information |
Module Mame #BF-ADDBA [Walt/Current, 8-CH)
05 Yer Ver 9.0
05 Update Date 20039-3-25
Module Status Maormal [0

(c) Click the [Monitor] button in the “Special Module” window. The “Special Module Monitor’
window will appear as shown below.

Special Module Monitor

#BF-AD034 [Walt/Current, 8-CH)

Itamn b 2uibin walue Currant walue |
CHO 47D value
CH1 &40 value
CH2 47D value
CH3 A/D value
CH4 4D wvalue
CH5 A/D walue
CHE 44D value
CH7 4/D value

Item Setting Yalue Current Value |
Charinel CHO |
Channel status Dizable
Input range 4720,
Output type 0~4000
Filter constant 0
Average processing Sampling
Average value 0

Fieset max/min valus ] [ Start Manitoring ]

Cloze

LS ;Ex_ ECTRIC | 7-20
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(d) [Start Monitoring]: click [Start Monitoring] to look up the digital input data of the channel
currently in operation. The screen shot below is a monitoring window when all the

channels are in operation status.

Special Module Monitor @E|
KBF-AD08A [Mal/Current, 8-CH)
Item Mandtdin value | Current value I
CHO 4/D value 0/0 0 | 7 Monitoring
CH1 A/D value o/0 0
CH2 A/D value o/0 0
CH3 A/D value o/0 0
CH4 A/D value o/0 0
CHE A/D value o/0 0
CHE A/D walue o/0 0
CH7 &/0 value [0 [l
Itern Setting Value Current Yalug |
Channel CHO - .
Channel status Disable Disable l Detal I Inform ation
Input range 4720w, 4720, of CHO
Output type 0-~4000 04000
Filter constant 0 1]
Awerage processing Sampling Sampling
Average value 1] a
[ Fiezet max/min value ] [ Stop Monitaring ]
Cloze

The screen executing [Start Monitoring]

(e) [Test]: this function is used to change the current parameter settings of the analog mix
module. Click the settings in the fields in the bottom screen to change the parameters.
Test] can be set up only when the operation status of the XGB base unit is STOP.

721 |

Special Module Monitor
#BF-AD08A [Wolt/Current, 8-CH)
Item ManMin value Current value |
CHO A/D value o/0 0
CH1 A/D value o/0 0
CH2 A/D value o/0 0
CH3 A/D value o/0 0
CH4 A/D value o/0 0
CHE A/D value o/0 0
CHE A/D value o/0 0
CH7 A/D value o/0 0
Item Setting Value Current Y alue
Charinel CHO
Charinel status Enable Enable
Input range 4~ 20md, 4~ 20md,
Output type 0~4000 0~4000
Filter constant 1] 1]
Average processing Sampling Sampling
Average value 1] i]
[ Fieset max/min value ] [ Stop Monitoring ] [ Test ]
Cloze

The screen executing [Test]
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() Minimum/Maximum Value Monitoring
The minimum and maximum values of the input channels in operation can be monitored.
However, the Max/Min values in the window are based on the current value. Therefore,
the Max/Min values are not saved when exiting from the [Monitoring/Testing Screen].

XBF-4D08& [Volt/Current, 8-CH)
Itern I an/Min value Current walue |
CHOA/D wvalue o/0 a
CHIA/D value uso . »|  Monitors Max/Min value
CHZ2 A/D wvalue o/0 i
CH3 A/D value o/0 a
CH4 A/D value os0 a
CHS A/D wvalue o/0 i
CHE A/D wvalue o/0 a
CH7 A/0 wvalue 0:/0 a
Item Setting Value Current alue
Channel CHO
Chanhnel status Dizable Dizable
Input range 4~ 20ma, 4~ 20md
Output type 04000 04000
Filter constant 1] 1]
Auwerage processing Sampling Sampling
Average value 0 0
[ Feset mansin value ]l { Shapriebibatin } > Resets Max/Min value
Close

The screen executing [Max/Min Value Monitoring]

(g) Close
[Close] button is for ending/closing the monitoring/testing screen. Maximum,
minimum, and current values are not saved at exit.

= e | 7-22
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7.10 Register U devices

The variables for each module are automatically registered by referring to the information of the
special modules set up in the [I/O Parameter]. User can modify variables and descriptions.

(1) Registration Procedure
(a) In [I/O Parameter], set up special module in slot.

If0 Parameter Setting

All Base I St Base 1
= 6T Base 00 : Default | Slot | Module ‘ Comment Input Filter [ Emergency O Allocation |

=z 00 : Default Ofmain)
A 01 ¥BF-AD0BA (Volt/q ¥BF-ADOBA (Val/Cun v | . - FO040 ~ POOTF

= 02 : Default
== 03 : Default
=z 04 : Default
=3 05 : Default
=z 06 : Default
=z 07 : Default
= 08 : Default
=z 09 : Default
= 10 : Default

w ||| o | o] e e

o

Delete Al | [ Detms | [ Pt ¥ ] [0k ][ Conce

(b) Double click [Variables/Comment].
& AH - XG5000 - [Variable/Comment]

'}%1 Project Edit Find/Replace Yiew Online Monitor Debug Tools Window Help

D=EBES © aa BEEO D ] $ BB X -8 Foh ah 55 W
B i
BaEr =@
Project Window x .
=S View Variable l View Device | ] view Flag l
=-EF AH - Yariable Tvpe | Device | lsed |
=P MewPLC(XGE-*BCHI-0ffline 1 [l

¥ Variable/Comment
=-[@ Parametar
Basic Parameter
B /0 Paramater
E Embedded Parameter
= Scan Program
MewPragram

(c) In the ‘Edit’ menu, select ‘U-Device Auto Registration
special module variable auto registration).

t AH - XG5000 - [Variable/Comment]

Project |Edit| Find/Feplace View Cnline Monitor Debug Tools Window Help

D@ P i b Bl X |5 DAA 4 IR W A LD
% cut Chlsx B ‘d
: Cors cric i~ cEEEn o
Project Windo x .
ltems »< Delete Dl [V] view Variable l‘.'iew Device | [%] view Flag ]
=-Hp AH + Select &ll Ctrl+d Yariable Twpe | Device | UJsed |
1 r
=0 % o€ Insert Line Cirlel
=-[1 B¢ Delete Line Cirl+D

Export Yariables to File,.,

E| Register U Device

7-23| LSELecTrIC
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(d) Click ‘Yes.’
es000 =]

) Automatically regester comments in the U Devices according to the special module et in the 160 parameter
Y The previous comment will be deleted
Continue?

i s | Mo

(e) Variables are registered as shown below.

:‘I'I‘J'IBW‘-'BI‘iﬂIIB ll:- \iewi Device .EwaFag l

Variable | Type A| Device | Used | Comment

1 _01_ERR BEIT U01.00.0 r Analog Input Module: Module Error
2 _01_RDY BIT U01.00.F r Analog Input Module: Module Ready
3 _071_CHO_ACT BIT ug1.01.0 r Analog Input Module: CHO Active

4 _01_CHI1_ACT BIT ug1.011 r Analog Input Module: CHT Active

5 _01_CH2_ACT BEIT uo1.01.2 r Analog Input Module: CH2 Active

6 _01_CH3_ACT BIT uo1.01.3 r Analog Input Module: CH3 Active

7 _01_CH4_ACT BIT uo1.014 r Analog Input Module: CH4 Active

8 _01_CHS_ACT BIT ugi.o1.s r Analog Input Module: CHE Active

g _01_CHGB_ACT BEIT U01.01.6 r Analog Input Module: CHE Active

10 _01_CH7_ACT BIT uo1.01.7 r Analog Input Module: CHY Active

11 _01_CHO_ERR BIT ug.ole r Analog Input Module: CHO Errer

12 _01_CH1_ERR BIT ugl.01.g r Analog Input Module: CH1 Errer

13 _01_CHZ_ERR BEIT Uo1.01.4 r Analog Input Module: CHZ Error

14 _01_CH3_ERR BIT Uo1.01.B r Analog Input Module: CH3 Error

15 _01_CH4_ERR BIT uo.o.c r Analog Input Module: CH4 Errer

16 _01_CHS_ERR BIT Uug.o1.b r Analog Input Module: CHE Errer

17 _01_CHE_ERR BEIT U01.01.E r Analog Input Module: CHE Error

(f) In IEC types, the variables are registered as shown below.

[V] elobal Variatle ] D] oirect Variatie Comment | [¥] g |
Variable Kind | Variable | Type |Ad| Initi | U33| Comment

g VAR_GLOBAL _01_CH1_IDD BOOL % [T Analog Input Madule: CH1 Input Disconnection Flag
9 VAR_GLOBAL _01_CHZ_ACT BOOL % [T Analog Input Module: CH2 Active

10 VAR_GLOBAL _01_CHZ_DATA WORD % ™ Analog Input Module: CH2 Output

11 VAR_GLOBAL _D1_CHZ_ERR BOOL % [T Analog Input Module: CH2 Error

12 VAR_GLOBAL _01_CHZ_IDD BOOL % [T Analog Input Module: CH2 Input Disconnection Flag
13 VAR_GLOBAL _01_CH3_ACT BOOL % [T Analog Input Module: CH3 Active

14 VAR_GLOBAL _01_CH3_DATA WORD % [T Analog Input Module: CH3 Output

15 VAR_GLOBAL _01_CH3_ERR BOOL % [T Analog Input Module: CH3 Error

16 VAR_GLOBAL _01_CH3_IDD BOOL % [T Analog Input Module: CH3 Input Disconnection Flag
17 VAR_GLOBAL _01_CH4_ACT BOOL % [T Analog Input Module: CH4 Active

18 VAR_GLOBAL _01_CH4_DATA WORD % [T Analog Input Module: CH4 Output

19 VAR_GLOBAL _01_CH4_ERR BOOL % [T Analog Input Module: CH4 Error

20 VAR_GLOBAL _01_CH4_IDD BOOL % [T Analog Input Module: CH4 Input Disconnection Flag
21 VAR_GLOBAL _01_CHS5_ACT BOOL % [T Analog Input Module: CHS Active

22 VAR_GLOBAL _01_CH5_DATA WORD % [T Analog Input Module: CHE Output

23 VAR_GLOBAL _D1_CH5_ERR BOOL % [T Analog Input Module: CHS Error

24 VAR_GLOBAL  _01_CH5_IDD BOOL % [T Analog Input Module: CH5S Input Disconnection Flag
25 VAR_GLOBAL _01_CHGE_ACT BOOL % [T Analog Input Module: CHE Active

26 VAR_GLOBAL _01_CHG_DATA WORD % [T Analog Input Module: CHB Output

(2) Saving Variables
(a) The contents in the ‘View Variables’ tab can be saved in a text file.
(b) In the ‘Edit’ menu, select ‘Save as Text File.’
(c) The contents in the ‘View Variables’ tab are saved in a text file.
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(3) Viewing Variables in Program
The figures below present examples of use in XGB “S” and “H” types.

€) Below is an exemplary program for XG5000.

725

(c) In the ‘View' menu,
the same time.

click ‘View Device/Variables’ to look up the devices and variables at

wON_WloLE W00 o wiw o]
so[— '
Ly
i [(wv wim oo ||
i
e LR o wo o
st '
i3
wer o [(wv wis  owis |
iq
0 WLE w04 o e oo
22
L5
”m'DF'F ”ml'nﬂ's [ mow ugi.0?  Dooios ||
L8
- wom_lone o [ wie oo |
L7
o OF e [(wv  wiog  owio? |
(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into  variables.
0 T e e R
. m : o N | wv DB g ||
o oy OT_CAI
o N | wov OEIDE gy ||
I 01_gHo_AC
MODODI 01 ROy T o THF o |
I | | | |
S]] I T LI L
“ oy R
o N | wv OLHEDE g ||
M ooz oy R
. © ;o N | wov OLHEDE ooy ||
o I A READ
o N IR
0 T e s R
- m ;o 0 | wov OLEEDE punige ||
I 01_GH7_4C
oAy T o BT o |
| .

L0 MOOo0a

Uoi.00.F  ul.01.0
By I I [ nov ugioz  Doolo ||
OLAIY 01 CHDAC 07 _CHO oA
50 T Ta
i1 UO.00.F  UDLO1.T
| I [ wow uoi.03  oogtor |
OLRIY 01 CHIAC 01 _CHI DA
T Ta
iz WOOODI  UDI.OO.F  UDI.O1.2
By I I [ nov uolos  Dooiaz ||
OLRIY 01 CHZ AC 07 _CHz oA
st T Ta
i3 UO.00.F  UO1.ON.3
| I [ mow uoi.0s  ooatos |
OIRIY 01 CH3AC 01 _CHa DA
T Ta
Iz W00D2  UDI.OO.F  UDI.OT.4
By [ ) [ nov Uolos  Doois ||
LAY 01 CHeAC 07 _CHd DA
522 T Ta
i5 UO.00.F  UO1ONE
L I [ wow U007 oooigs ||
OIRIY 01 CHS AC 01 6 0A
T Ta
8 MOOOD3  UDI.OO.F  UDI.O1.E
By I I [ nov Uolos  D0oigs ||
OLRIY 01 CHE AC 07 6 DA
533 T Ta
7 Uo.00.F  Uo1.n.7
L I [ mov uolos  Dooi? ||
LAY 01 CHTAC N
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(d) In the ‘View' menu, click ‘View Device/Description’ to look up the devices and descriptions at the

same time.
d-I:-:r:-I:rz U01.00F U114 o ot — l—
| I | L
2]
Mo DOMAS l_
d-}}}IIi .J-2||1.-:|-:||.- .J-2||1.-:|1|.-3 o oo p— l—
I _I I l I L =
Meae ¥
Modul=
Ri=ady
El
oty Mo uat.ae DONHT I_
LI -
=~=:-:-'
d-I:-:r:-I:rz .J-2||1.-:r:||.- .J-2||1.-:|1|.: o T — l—
| I | 1 |
Anmlag A Al
Aoduls c H4 O
Py
2|
Mo o107 DO0105 l_
d-:r:r:rlli J-JI1.-}:||.- .J-2||1.-:|1|.-3 o oo p— l—
I _I I l I =
'.':n:-_-z
A odule
Fmad
El
Mo o109 DOM107 l_

| 726
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(e) For IEC type also, as shown in Fig. (a) ~ (d), you can look up variables with
diversified options in the ‘View’ menu. The figure below is the case of an IEC type

with which the ‘View Variables/Comment’ option.

MOVE

_CHO_

ACT
1t
1T

1N OUT-  CHioutput

MOVE

I QUTF CHOoutput

I OUT-  CHioutput

MOVE

N QUTt

27
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7.11 Configuration and Function of Internal Memory

An analog mix module has internal memory for data communication with XGB base unit.

7.11.1 Analog Data I/O Area

The table below presents the analog data 1/O area.

Device assignment R St
Variable Type ‘fgfor IEC type Description Write direction
H”type
_ 0Oy _ERR BIT UQy.00.0 %UX0.y.0 Module Error
Read | ADOSA — CPU
_0y_RDY BIT U0y.00.F %UX0.y.15 Module Ready
_0Oy CHO_ACT BIT U0y.01.0 %UX0.y.16 CHO Active
_0y_CH1_ACT BIT U0y.01.1 %UX0.y.17 CH1 Active
_0y _CH2_ACT BIT U0y.01.2 %UX0.y.18 CH2 Active
_Oy CH3_ACT BIT U0y.01.3 %UX0.y.19 CH3 Active Read | ADOSA — CPU
_Oy CH4_ACT BIT U0y.01.4 %UX0.y.20 CH4 Active
_0y_CH5_ACT BIT U0y.01.5 %UX0.y.21 CH5 Active
_Oy CH6_ACT BIT U0y.01.6 %UX0.y.22 CH6 Active
_Oy CH7_ACT BIT U0y.01.7 %UX0.y.23 CH7 Active
_0Oy _CHO_ERR BIT U0y.01.8 %UXO0.y.24 CHO error
_Oy_CH1_ERR BIT U0y.01.9 %UX0.y.25 CHL1 error
_0y CH2_ERR BIT UOy.01.A %UX0.y.26 CH2 error
_0Oy _CH3_ERR BIT U0y.01.B %UX0.y.27 CH3 error
Read | ADOSA — CPU
_Oy_CH4 _ERR BIT U0y.01.C %UX0.y.28 CH4 error
_0Oy_CH5_ERR BIT U0y.01.D %UX0.y.29 CHS error
_0y _CH6_ERR BIT U0y.01.E %UX0.y.30 CH6 error
_Oy_CH7_ERR BIT U0y.01.F %UX0.y.31 CH7 error
_Oy_CHO_DATA | WORD U0y.02 %UWO0.y.2 CHO Output
_Oy CH1_DATA | WORD U0y.03 %UWO0.y.3 CH1 Output
_Oy_CH2_DATA | WORD U0y.04 %UWO0.y.4 CH2 Output
_Oy_CH3_DATA | WORD U0y.05 %UWO0.y.5 CH3 Output Read | ADOSA — CPU
_0Oy_CH4_DATA | WORD U0y.06 %UWO0.y.6 CH4 Qutput
_Oy CH5_DATA | WORD U0y.07 %UWO0.y.7 CHS5 Output
_Oy_CH6_DATA | WORD U0y.08 %UWO0.y.8 CH6 Output
_Oy CH7_DATA | WORD U0y.09 %UWO0.y.9 CH7 Output
_Oy_CHO_IDD BIT U0y.10.0 | %UXO0.y.160 CHO Disconnection flag
_Oy CH1 IDD BIT UOy.10.1 | %UXO0.y.161 CHZ1 Disconnection flag
_Oy CH2 IDD BIT U0y.10.2 | %UXO0.y.162 CH2 Disconnection flag
_Oy CH3 IDD BIT U0y.10.3 | %UX0.y.163 CH3 Disconnection flag
"0y CH4 IDD | BIT | UOy.10.4 | %UX0.y.164 | CH4 Disconnection flag | ~ead | ADOBA — CPU
_Oy _CH5_IDD BIT U0y.10.5 | %UXO0.y.165 CH5 Disconnection flag
_Oy_CH6_IDD BIT UOy.10.6 | %UXO0.y.166 CHS6 Disconnection flag
_Oy_CH7_IDD BIT U0y.10.7 | %UXO0.y.167 CH7 Disconnection flag
_0Oy_ ERR_CLR BIT UOy.11.0 | %UX0.y.176 Error Clear Request w:?ti/ ADO8A —~ CPU
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_

- In the device allocation, the small letter ‘y’ is the No. of the slot where the module is installed.
- For example, to read the ‘CH3 Output’ of the analog module installed in the slot 4, write in U04.05.

(%UWO0.4.5 for IEC types)

Word classifier Base No
Uuo4 . 05 %UWO0.4.5
Device TypesmtiNQ Word Device Type Soit No\.Nord
[“S” or “H” typel [IEC type]

(1) Module Ready/Error Flag ( () is for IEC types, y: slot No.)

(a) U0y.00.F (%UXO0.y.15): at power on or reset of PLC CPU, turns on when the analog I1/0

conversion is ready, and analog conversion is performed.

(b) U0y.00.0(%UX0.y.0): the flag indicating the error status of A/D conversion module.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4

b3 bz bl bito
Uox.00
(%UW0.x.0) D m
3 B B B - B - B B - B - o
2 Q

Module READY
Bit On (1): Normal
Bit Off (0): error

(2) Operation channel information
( () is for IEC types, x: slot No.)

Error occurrence
information

Bit On (1): error
Bit Off (0): Normal

This is the area for storing the operation information, input wire open detection,

and channel error information by channel.
% The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4

Bit3 Bit2 Bitl Bit0

U0x.01

(%UWO.x.1) gy g #| #

7-29

Operation Ch, Info.
Bit On (1): in operation
Bit Off (0): Stop operation
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(3) Digital Output Values ( () is for IEC types, y: slot No.)
(a) A/D converted digital values are outputted to buffer memory address U0y.02 ~ UQy.09
(%UWO0.y.2~ %UWO0.y.9) by channel-basis.
(b) Digital output values are saved in 16-bit binary figures.
X The base No. of the XGB PLC is 0.

beiws b weis ses  den eio mee  mes  wer  ses  wes  ses  des  mes  mer  oico
(%%%695.2) CH 0 Output
(%%%693.3) CH 1 Output
(%LLJJ(\%&)C.)?A) CH 2 Output
(%LLJJ(\)/\y/bC.)yS.s) CH 3 Output
(%LLJJ?/)\;O(.)S.S) CH 4 Output
(56UNO.y.7) o 5 Output
(%LLJJ?/)\;O(?f.B) CH 6 Output
(%%%6939) CH 7 Output

7-30
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731

7.11.2 Operation Parameter Setting Area
The operation parameter setting area of the analog mix module is as follows.

Memory

Add Description Setting R/W | Command
0 Appoint operating channel | Bit Off (0): stop, Bit ON (1): run R/W
) I/0O range setting (bit)
1 1/0 range setting 0000: 4 ~20 mA R/W
(CHO~CHB3) 0001: 0 ~ 20 mA
. 0010:1~5V
2 1/0 range setting 0011: 0~5V R/W
(CH4~CH?7) 0100:0~10V
Input data type setting (bit)
00: 0 ~ 4000
01: -2000 ~ 2000
10: precise value
11: 0 ~ 1000
3 Output data type setting - In case of precise value R/W
4 ~20 mA: 400 ~ 2000
0~ 20 mA: 0 ~ 2000
1~5V:100 ~ 500
0~5V:0~500
0~10V:0~1000
4 CHO Filter constant
5 CH1 Filter constant
6 CH2 Filter constant
7 CHa3 Filter constant
- 0 or 4 ~ 64000 R/W
8 CHA4 Filter constant
9 CHS5 Filter constant PUT/GET
10 CHE6 Filter constant
11 CH?7 Filter constant
Specifies average processing method (2bit
per channel)
; 00: Sampling processing
12 Average processing method 01' Time average processing R/W
10: Count average processing
11: Moving average processing
13 CHO average value
14 CHZ1 average value
15 CH2 average value
16 CH3 average value Time average: 4 ~ 16000 [ms]
17 cHa azerage zalﬁe Count average: 2 ~ 64000 [times] R/W
9 Moving average: 2 ~ 100
18 CH5 average value
19 CH6 average value
20 CHY7 average value
Error information (Decimal, # channel n0.)
0-7: CHO-7
21 Error information 10#: error in channel range R GET
20#: error in channel filter value
30#: error in channel average value
Note

(1) If the memory address 0~8 area is entered with values different from the setting
UO0x.01.8~U0x.01.B (setting error representative flag, for IEC type, %UX0.x.24~%UX0.x.27) is
ON and runs with default values. The error information is displayed in the setting error
information are (No. 9).

(2) System areas (after No. 10) are read/write protected.

Changing these areas may cause malfunction or failure of the product.
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(1) Operating Channel Setting
The default setting for operating channel is ‘Stop.’

Bit15 Bit14 Bit13 Bit12 Bit11l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

AddressO gl el g| gl gl gl el 8

B B - B 7 6 5 4 3 2 1 0

Appoint Using CH
Bit On (1): Operate
Bit Off (0): Stop

(2) Input Range Setting

(a) The analog input voltage range is DC 1~5V, DC 0~5V, DC 0~10V, and analog current input
range is DC 4~20mA, DC 0~20mA.
(b) Default range is DC 4~20mA.

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT8 BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

Address1

CH 3 CH 2 CH1 CHO

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT8 BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

Address?2

CH7 CH®6 CHb5 CH4

—

Input range setting (4 bit per channel)
0:4~20MmA

0~ 20mA

:1~5V

:0~5V

0~ 10V

A WON P

(3) /O Data Type Setting
(a) I/0 data type can be set up for each channel.
(b) If the I/O data type is not set up, all the channels are processed in 0~4000 range.

Bit 15 Bit 14 Bit 13 Bit12 Bit 11 Bit 10 Bit 9 Bit8 Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Address3
CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO

Input data type setting (2bit per channel)) - For precise value
0:0~4000 4 ~ 20 mA: 400 ~ 2000
1:-2000 ~ 2000 0 ~ 20 mA: 0 ~ 2000

2 : Precise value 1~5V: 100 ~ 500
3:0~1000 0~5V:0~500

0~10V:0~ 1000
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_

(4) Filter Constant Setting
(a) If set to O, no filtration is processed.
(b) Default setting is 0 — no filtration process.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0

Address4 CH 0 filter constant (0 or 4~64000ms)

Addressh CH 1 filter constant (0 or 4~64000ms)

Address6 CH 2 filter constant (0 or 4~64000ms)

Address?

CH 3 filter constant (0 or 4~64000ms)

Address8

CH 4 filter constant (0 or 4~64000ms)

Address9

CH 5 filter constant (0 or 4~64000ms)

CH 6 filter constant (0 or 4~64000ms)

CH 7 filter constant (0 or 4~64000ms)

(5) Averaging Method Setting
(a) Averaging method can be one of; time average, count average, moving average.
(b) Default setting is no averaging throughout the channels.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Address12

CH7 CH®6 CH5 CH4 CH3 CH2 CH1 CHO

S
Average processing (4 bit per channel)
0 :Sampling Processing
1:Time average processing
2 : Count average processing
3: Moving average processing
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(6) Average Value Setting
(a) Set up average values in accordance with the setting area of the averaging method.
(b) If the average value is out of setting range, averaging is not applied.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0o

CH 0 average value

CH 1 average value

CH 2 average value

CH 3 average value

CH 4 average value

CH 5 average value

CH 6 average value

CH 7 average value

—
Input channel # average value setting
Time average : 4 ~ 16000[ms]
Count average : 2 ~ 64000[times]
Moving average: 2 ~ 100

(7) Error Code (Address 21)

(a) Saves the error code detected by the analog mix module.
(b) The types and descriptions of the error are as follows.

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address?21 Set-up error information
Error . Error code
Type code LED Description Priority Remark
10# Channel range set-up error 1
LED # channel no
Error 20# | flickering Channel filter constant set-up error 2 CH 0~7 )
30# | 1sintervals [ channel average value set-up error 3

(c) In case of plural errors, the code with higher priority order will be saved.

(9) System Area (after Address 22)
(a) System area (after address 22) is read/write protected.

& Caution | Modifying this area can cause malfunction of failure of product.
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7.12 Example Program

(1) This sample program sets up operating parameters of analog input module.

(2) Initial settings are saved in the internal memory of the module by input by once.

(3) The sample program below controls the output data of the analog input module at slot #1 and
check open wire.

7.12.1 Example of [I/O Parameter] Usage

(1) /O Parameter Setting Window

1/0 Parameter Setting

AIIBane]Se(Base I

= 0 Bace 00 : Default | Slat | Madule | Comment | Input Filker |Emergency Clu Allocation |
& Q0 : DC 24V INPUT/TR Ofmain) [DC 24Y INPUT/TR O 3 Standard [mz] Drefault FOO0O ~ POO3F
&, 01: xBF-AD0BA (Volt/( ] i - - PO040 ~ POD7F
o9 02 ¢ Default
=3 03 : Default
=3 04 Default
= 05 : Default
=9 06 ¢ Default
=3 07 : Default
== 08 : Default
=9 09 ¢ Default
= 10 : Default

w oo |~ | o] r

=

Delete Al | [ Demis | [ Pt ¥ [ ok [ Cancel |

XBF-ADO8A (Volt/Current, 8-CH)

XBF-4D084 [MoltCurrent, 8-CH)
Paramster tHo [ ocHl | oHz CH3 CH4 [HS HE tH7 |
[] Channel status Enable Digable  » Dizable Dizable Dizable Dizable Disable Disable
[ Input range 4 20mé 4 20mé 4 20mé 4 20mé 4 20md 4~ 20md 4~ 20md 4~ 20md
Dutput type: 04000 04000 04000 04000 04000 04000 04000 04000
Filter constant 0 0 0 0 0 0 0 0
[] &werage processing Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling
Average value 0 0 0 0 0 0 0 0
[ Ok ] [ Cancel ]

(a) Input Channel 0 is set to operating channel and input range is set to 4~20mA.
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(2) Sample Program

CHO program
L 001.00.0  LOI.DO.F L0010 U01.00.8 00000
{ | { | { | { | { —
DIER ORIV _0I_CHOLAC _01_CHO_ER
51 T R
2 MOOOO0
i [ wov 00102 oo0100 ||
' _011_CHO_DA
3 TA
L3 101, 10,0 10001
| {33—
_01_CHO_ID
59 i
i
END
i (B0 |

(a) When the module is in normal operation, MOOOO is turned On.
U01.00.0 (Module Error) = Off
U01.00.F (Module Ready) = On
U01.01.0 (Input Channel 0 in-operation) = On
U01.01.8 (Input Channel 0 Error) = Off
(b) When M000O is ON, Input Channel 0 Converted Value(U01.02) is moved to D00100.
(c) If open-wire error occurs in channel 0, U01.10.0 (channel O open-wire) is ON, and M0001 bit is
set.

(3) Sample Program (IEC type)
Output CHO program

10 60,10 BUKDLT.15  RUMDLT.16 RUXD.1.24 0
— | |} |} |} —
DLERR OLRDY OICHOAC D1 CHOER
L
R0 MOVE
B
LE .
gmo.1.2 N otk CH 0 input
_01_CHO_DA
Th
i3
g 20, 1,160 1
— | S
101D

(a) When the module is in normal operation, %MXO is turned ON.
%UXO0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UXO0.1.16(Channel 0 in-operation) = On
%UX0.1.24(Channel O Error) = Off

(b) When %MXO0 is ON, Input Channel 0 Converted Value(%UWO0.1.4) is transferred to “CH 0
Input” variable.

(c) If open-wire error occurs at Channel 0, %UX0.1.160 (Channel 0 open) turns ON and %MX1 bit
is set.

[y — T




Chapter 7 Analog Input (XBF-ADO8A)

_

7.13 Troubleshooting

This section describes methods for identifying the troubles which may occur during the operation of

analog input module, and their sol<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>