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Safety Instructions

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.

. This symbol indicates the possibility of serious injur
/N\Warning ym > e PSSRy Of Seriots TUHY
or death if some applicable instruction is violated

This symbol indicates the possibility of severe or
& Caution slight injury, and property 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.
A Be careful! Danger may be expected.
& Be careful! Electric shock may occur.

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



Safety Instructions

Safety Instructions for design process

7

/\Warning

» Please install a protection circuit on the exterior of PLC so that the

whole system may operate safely regardless of failures from

external power or PLC. Any abnormal output or operation from PLC

may cause serious problems to safety in whole system.

- Install protection units on the exterior of PLC like an interlock circuit
that deals with opposite operations such as emergency stop,
protection circuit, and forward/reverse rotation or install an interlock
circuit that deals with high/low limit under its position controls.

- If any system error (watch-dog timer error, module installation error,
etc.) is detected during CPU operation in PLC, all output signals are
designed to be turned off and stopped for safety. However, there
are cases when output signals remain active due to device failures
in Relay and TR which can’t be detected. Thus, you are
recommended to install an addition circuit to monitor the output
status for those critical outputs which may cause significant
problems.

Never overload more than rated current of output module nor
allow to have a short circuit. Over current for a long period time may
cause a fire .

Never let the external power of the output circuit to be on earlier
than PLC power, which may cause accidents from abnormal output or
operation.

Please install interlock circuits in the sequence program for safe
operations in the system when exchange data with PLC or modify
operation modes using a computer or other external equipments
Read specific instructions thoroughly when conducting control
operations with PLC.




Safety Instructions

Safety Instructions for design process
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/\ Caution

» 1/0O signal or communication line shall be wired at least 200mm
away from a high-voltage cable or power line. Fail to follow this
instruction may cause malfunctions from noise

Safety Instructions on installation process
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/\ Caution

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

Be sure that screws get tighten securely under vibrating
environments. Fail to do so will put the product under direct
vibrations which will cause electric shock, fire and abnormal
operation.

Do not come in contact with conducting parts in each module,
which may cause electric shock, malfunctions or abnormal operation.
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Safety Instructions for wiring process
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/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.

» After wiring process is done, make sure that terminal covers are

installed properly before its use. Fail to install the cover may cause
electric shocks.

/\ Caution

Check rated voltages and terminal arrangements in each product
prior to its wiring process. Applying incorrect voltages other than
rated voltages and misarrangement among terminals may cause fire
or malfunctions.

Secure terminal screws tightly applying with specified torque. If
the screws get loose, short circuit, fire or abnormal operation may be
caused. Securing screws too tightly will cause damages to the module
or malfunctions, short circuit, and dropping.

Be sure to earth to the ground using Class 3 wires for FG
terminals which is exclusively used for PLC. If the terminals not
grounded correctly, abnormal operation or electric shock may be
caused.

Don’t let any foreign materials such as wiring waste inside the
module while wiring, which may cause fire, damage on the product
or abnormal operation.

Make sure that pressed terminals get tighten following the
specified torque. External connector type shall be pressed or
soldered using proper equipments.
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Safety Instructions for test-operation and
maintenance

/N\Warning

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

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

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

/\ Caution

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.

When making a modification on programs or using run to modify
functions under PLC operations, read and comprehend all
contents in the manual fully. Mismanagement will cause damages to
products and accidents.

Avoid any physical impact to the battery and prevent it from
dropping as well. Damages to battery may cause leakage from its
fluid. When battery was dropped or exposed under strong impact,
never reuse the battery again. Moreover skilled workers are needed
when exchanging batteries.




Safety Instructions

Safety Instructions for waste disposal

7

/\ Caution

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

About User’s Manual

Thank you for purchasing PLC of LSIS Co., Ltd.

Before use, make sure to carefully read and understand the User’s Manual about the functions,

performances, installation and programming of the product you purchased in order for correct use and

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

The 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://eng.lsis.biz/) and download the information as a

PDF file.

Relevant User's Manuals

Economic Type

Main Unit

configuration, built-in high speed counter of XGB standard /

economic type main unit.

; - No. of User’s
Title Description
Manual
XG5000 ’ It describes how to use XG5000 software about online functions
user’s
| such as programming, printing, monitoring and debugging by 10310000512
manua
using XGB series products.
XG5000 user’s It describes how to use XG5000 software about online functions
manual (for such as programming, printing, monitoring and debugging by 10310000834
XGI/XGR/XEQC) using XGB (IEC language)
XGK/XGB it is th |5 ) iain h
t is the user's manual for programming to explain how to use
Instructions & _ 10310000510
) commands that are used PLC system with XGB CPU.
Programming
XGI/XGR/XEC It is th » ) iain h
t is the user's manual for programming to explain how to use
Instructions & ) 10310000833
) commands that are used in XGB (IEC language)
Programming
XGB hardware It describes power, 10, extension specification and system 10310000693
configuration, built-in high speed counter of XGB main unit.
It describes power, 10, extension specification and system
XGB hardware (IEC) T S 77| 10310000983
configuration, built-in high speed counter of XGB (IEC) main unit.
It describes how to use the specification of analog input/analog
XGB Analog . ) . o 10310000920
output/temperature input module, system configuration and built-in
user’s manual
PID control for XGB basic unit.
N It describes how to use the specification of analog input/analog
XGB Position ] i _ o 10310000927
output/temperature input module, system configuration and built-in
User’'s manual
PID control for XGB basic unit.
It is the user’s manual about XGB Cnet I/F that describes built-in
XGB Cnet I/F communication function and external Cnet I/F module of XGB 10310000816
basic unit
XGB FEnet I/F It describes how to use XGB FEnet I/F module. 10310000873
XBC Standard / It describes power, /O, extension specification and system
10310001091
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About User’s Manual

XGB CANopen I/F

network.

; - No. of User’s
Title Description
Manual
XGB High speed It is the user’s manual for High speed counter extension module of
counter User’s XGB basic unit to explain High speed counter extension module 10310001242
Manual function of XGB basic unit.
XGB Fast Ethernet

VE It describes how to use XGB FEnet I/F module. 10310000873

It describes how to use the CANopen that is kind of opened type 10310001245
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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~ 10V 25 mv 1.Range selection by external switch and
XBF-ADO4A 4 0-20 ™ parameter setting
5.0 tA 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,
i +10V 1.250mvV 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 wA 1.Range selection by external switch and
arameter settin
XBF-ADOSA 8 1-5v be Seting .
0~5V 1.25 mv 2. Filter function, average function
3. External DC24V used
0~10V 2.5 mv
XBF-DV0O4A 4 0~ 10V 25 mv
1-5v 0250V 1. Exte'rnal DC24V u§ed
2. Designates output in case of Error and
Voltage output 0~5V 0.3125mV
XBF-DV04C 4 y CPU STOP
~ m . . .
0-~10V 0.625 3. Interpolation function (Linear, S-type)
+10V 1.250mV
0 ~ 20mA 1. External DC24V used
XBF-DCO04A 4 5.0 LA ) .
4mA~20mA 2. Designates output in case of Error and
XBF-DC04B 4 0~ 1.2mA 0.34A 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 0.1C . .
XBFE-RDO1A 1 JPT100 2. Filter function
XBF-TC04S
Thermocouple 1. External DC24V used
4 K/IJITIR Notel) i , .
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.
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No. of
Classification Name Range | Resolution Characteristic
channel
4~20mA 1.Range selection by external switch
0~20mA 5.0 m and parameter setting
Analog combo 2(Input) 1~5Vv 2.Filter function, averaging function
(voltage/current | XBF-AHO4A 2(Output) 0~5VvV 1.25 m 3.Specifies output when error or CPU
/0) STOP
0~10V 25 W
4. Uses external DC24V
Analog Input 4~20mA 6.25 LA )
Option Board XBO-ADO2A 2 1. Parameter setting
0~20mA 5.0 /A 2. Filter function, average function
Analog Output | o 5a02A 9 3. Internal VDD 5V
Option Board 0~10V 25 mv
4~20mA 6.25 LA
1(Input) 1. Parameter setting
Analog IO 0~20mA 5.0 uA

XBO-AHO2A 2. Filter function, average function

Option Board 1(Output) 3. Internal VDD 5V
0~10V 25w

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 K/J 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
~ 20MmA
range Range DC O ~ 10V Bg g ~ ggmA
Input resistance: 1 MQ min.
(Inpu ! 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) 54A(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

Photo-coupler insulation between input terminal and PLC power

Insulation method (No insulation between channels)

Connection Terminal 11 point terminal block

I/O points occupied Fixed type: 64 points

7 (when using XBM(C)-DxxxS type)

Max. number of equipment 10 (when using XB(E)C-DxxxH type)

. Inner (DC 5V) 120mA
Consumption
t
eurren External (DC 24V) 621A
Weight 649
Additional function Filter-processing, average-processing (time, count)
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Iltems 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 mlln)
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 I+
and COM terminal.
Type 16 bit binary data (Data : 14Bit)
Unsigned
Tale 0 ~ 16,000
Signed value -8,000 ~ 8,000
Digital 1,000 ~ 5,000 (1 ~ 5V) 4,000 ~ 20,000 (4 ~ 20mA)
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)
0.3125m (0 ~ 5V)
0.625mV (0 ~ 10V)
1.250mV (+10V)

1.04A (4 ~ 20mA)
1.25/A (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)
Time average (4~16,000ms)
Average -
Count average (2~64,000times)
Addition Detection alarm Disconnection(DC 1~5V, DC 4~20mA)
function When input signal exceeds the effective range, holds the last effective

Hold last value

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

7ea (when using XBM(C)-DxxxS type)
10ea (when using XB(E)C-DxxxH 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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Max. resolution

Iltem XBF-ADOSA
Type Voltage Current
DC1-~5V
~ 20MmA
Analog input DC O~ 5V Bg g _ ggmA
range DC 0 ~ 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 1/0O 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

1.25MW (DC 1-5V, 0~5V)
2.5V (DC 0~10V)

5uh (DCA~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/O points occupied

Fixed type: 64 points

Max. number of equipment

7 (when using XBM(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

Filter function Digital filter (4~64,000ms)
Time average (4~16,000ms)
Afddltlc_)nal 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
current
External (DC 24V) 85mA
Weight 81g
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1.2.2 Analog output

Item XBF-DVO4A XBF-DCO4A XBF-DC04B
Type Voltage Current Current
DC 4 ~20mA
Analog DC 0 ~ 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 0 ~ 4000 0 ~ 4000 0 ~ 4000
value
Digital Unsigned -2000 ~ 2000 -2000 ~ 2000 -2000 ~ 2000
input value
Range Precise
0~ 1000 400 ~ 2000/0 ~ 2000 0~1,200
value
P til
ercentiie 0 ~ 1000 0 ~ 1000 0 ~ 1,000
value
Maximum resolution 2.5mV (1/4000) 5uA (1/4000) 0.3¢A (1/4000)
Accuracy +0.5% or less
Maximum conversion speed 1 ms/channel
Absolute maximum output DC +15V DC +25mA

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/0 points occupied

Fixed type: 64 points

Max. no. of installation

7 (when using XBM(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

Current Internal (DC 5V) 110mA 110mA

consump

tion External (DC 24V) 70mA 120mA
Weight 649 709
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ltems XBF-DV04C XBF-DC04C
Channels 4 channels
Type Voltage Current
DC1~5V
Analog DC 0 ~5V DC 4 ~ 20mA
DC 0 ~ 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 I/O parameter per each
channel.
Type 16 bit binary data (Data : 14Bit)
Unsigned
value 0 ~ 16,000
Signed value -8,000 ~ 8,000
DI’I]gIt{::I 1,000 ~ 5,000 (1 ~ 5V) 4,000 ~ 20,000 (4 ~ 20mA)
inpu
Range . 0~ 5,000 (0 ~5V) 0 ~ 20,000 (0 ~ 20mA)
Precise value
recse VAt 10~ 10,000 (0 ~ 10v)
-10,000 ~ 10,000 (+10V)
Percentile
value 0 ~ 10,000
1/16,000

Max. resolution

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

1.04A (4 ~ 20mA)
1.25/A (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

I/O occupied points

Fixed point assignment: 64 points

Max. attachable number

7ea (when using XBM(C)-DxxxS type)
10ea (when using XB(E)C-DxxxH 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-RDO0O4A 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 ~600TC
input range JPT100 -200 ~ 600°C
PT100 -2000 ~ 6000
Digital output JPT100 -2000 ~ 6000
Scaling display 0~ 4000
Normal
o Within +0.3%
Accuracy temp.(25°C)
Full temp.(0~557T) Within +0.5%
Conversion speed 40ms / channel
Channel to . .
Non-insulation
Insulation Channel
Te inal to PL .
erminal 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(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

Filtering Digital filter (160 ~ 64000ms)
Function
Alarm Disconnection detection
Current Inner DC5V 100mA
consumption | gytemal DC24V 100mA
Weight 639
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1.2.4 Thermocouple input

(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 ~1300.0°C
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)

Digital output

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

Scaling display
(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Ambient temperature(25C)

Within £0.2% — note 2)

A . ici o
ccuracy Temp coefflClen_t +100 ppm/C
(range of operating temp)
Conversion time 50ms / channel
Reference Auto compensation by RJC sensing (Thermistor)
Junct|on. Compensation amount +1.0C
compensation

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 mv
Analog input range
ginp g (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/T

Conversion time

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

Iltems Specification
Terminal —inner Photo-coupler insulation
. circuit
Insulation Terminal — operatin
method P 9 DC/DC converter insulation
Insulation POWer
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/O occupied points 64 points

7 (when using XBM(C)-DxxxS type)

Max. number of equipment 10 (when using XB(E)C-DxxxH type)

Filter process Digital filter (200 ~ 64,000ms)
Time average (400~64,000ms)
Additional Average process Count ayerage (2~64,000 times)
function Mpvmg ave_rage (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 Combo

(1) Input performance specification

Iltems XBF-AHO4A
No. of input channel 2 channels
Type Voltage Current
DC1-~5V DC 4 ~ 20mA
Analog DCO0~5V DC 0 ~ 20mA
input DCO0~ 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 1/0O 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)

Additional Averaging

function function

Time averaging (4~16,000ms)

Cyclic averaging (2~64,000cycle)

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 DCO0 ~ 5V DC 0 ~ 20mA
output DCO~ 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 0O ~10V)
Percentile
0~ 1000
value
1/4000

Max. resolution

1.25mV (DC 1~5V, 0~5V) 54A (DC4~20mA, 0~20MmA)

2.5MV (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) /0 common performance specification

Items

XBF-AHO4A

Insulation method

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

insulated between channels)

I/0 terminal block

11 points terminal block

No. of I/O occupation point

Fixed type: 64 points

Max. number of equipment

7 (when using XBM-DxxxS type)
10 (when using XB(E)C-DxxxH 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 ~ 20mnA
Analog input DIC Ot~ 10\1 10 b DC 0 ~ 20mA
nput resistance: or above
range Range (Inp ) (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
Unsigned 0 ~ 4000
value
Digital output Signed value -2000 ~ 2000
Range -
Precise 400 ~ 2000 (DC 4 ~ 20mA)
0~ 1000 (DC 0 ~ 10V
value ( ) 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) 6.25uA (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

I/O 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
Analog DC 0 ~ 10V DC 4 ~ 20mA
output . . DC 0 ~ 20mA
p (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
Unsigned 04000
value
Digital
. g Signed value -2000 ~ 2000
P | Range 400 ~ 2000 (DC4~20mA)
~ ~20m
Precise value 0 ~ 1000 (DCO~10V
( ) 0 ~ 2000 (DC0~20mA)
Percentile value 0 ~ 1000

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

Maximum resolution 5¢A (DC 0~20mA)
mv ~
2.5 (DC 0 ~10V) 6.254 (DC 4~20TA)

Accuracy +1.0% or less

Maximum conversion speed 1ms/channel + scan time

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

Additional function . . i
Gain adjustment function

no insulation between analog output channels

Insulation method . . . : .
no insulation between output terminal and PLC main unit

I/O terminal 5-point terminal block
Power supply Internal 5V
I/0 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-AHO02A
Number of channels 1 channel
Type Voltage Current
~ 20mA
Analog DC 0 ~ 10V Bg g _ ggmA
input i D ANQ .
Lr;zue Range (Input resistance: 1M? or above) (Input resistance: 250 Q)
g Set by external voltage/current wiring after being set at user program
or /0O parameter per each channel
Type 12 bit binary data
Unsigned _
value 0 ~ 4000
Digital Signed value -2000 ~ 2000
output 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)

2.5mV (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

Average function

Count average (2 ~ 64,000 times)

Additional

. Gain adjustment
function

function

Gain adjustment (-40~40)

(2) Output performance specification

Iltems XBO-AHO2A
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 R 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)
~1 DC 0~ 10V
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)

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

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-AHO2A

Insulation method

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

I/O terminal

5-point terminal block

1/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
1.2.9 RTD Input Option Board
Iltems 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 . .
Non-insulation
. Channel
Insulation Terminal to PLC
Insulation (Photo-Coupler)
Power

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

Iltems

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

-200.0C ~1300.0C

temperature J type sensor

-200.0C ~1200.0C

Digital output Temp. display unit

16 bit binary data
Displaying down to one decimal place
(K, J, type: 0.1C)

Accuracy +1.0% or less
Conversion speed 50ms/2chanelles —notel)
R_efergnce Auto compensation by RJC sensing (Thermistor)
cor%upnecr:g)z:tion Compensation amount +1.0C
Additional Average process Count averaging
function Alarm

Input disconnection detection

Warming-up time

15 min or above — note2)

Insulation method

Non-insulation between input channels

Non-insulation between input terminal and PLC
main unit

1/0 terminal

5-point terminal block

Max. number of equipment

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

Supply power

Internal DC5V

1/0 occupied points

Fixed type: 64 points

Consumption current

50mA

Weight

209
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Chapter 2 Analog Input Module

2.1 Setting Sequence before operation

Before using the analog input module, follow steps below.

XBF-ADO4A

Checking performance specification I—.

Wiring I—.
Setting external voltage/current switch I—.

Reading analog input data I—.

Setting parameter I—.

Programming I—.

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.

No. Items Specification Related
standards
1 Operating 0 ~ 55 °C B
temperature
2 Storage 25~470°C _
temperature
Operating .
5~95%RH (Non-condensin -
3| humidity ORH ( 9)
Storage .
5~95%RH (Non-condensin -
4 humidity 6RH ( 9
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 <f<57Hz - 0.075mm
2
<7< —
] Vibration 57 <f<150Hz 9.8m/s“(1G)
i i Each 10
Immunity For continuous vibration ) . IEC61131-2
times in
Frequency Acceleration Amplitude . X,Y?Z
directions
10 <f<57Hz - 0.035mm
57 < f < 150Hz 4.9m/s*(0.5G) -
Shocks e Max. impact acceleration : 147 m/52(15G)
6 mmunit  Authorized time : 11ms IEC61131-2
Y e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z directions)
Square wave AC: +1,500 V
impulse noise DC: £900 V LSIS standard
Electrostatic . . IEC61131-2
discharging Voltage : 4kV(Contact discharging) IEC61000-4-2
: Radiated
Noise IEC61131-2
7 . i i - )
immunity elegtromagnetlc 80 ~ 1,000 MHz, 10V/m IEC61000-4-3
field noise
Seament Power Digital/Analog 1/0
Fast transient 9 module communication interface IEC61131-2
/burst noise -4-
Voltage 2kv 1kv IEC61000-4-4
8 Amplgnt No corrosive gas and dust -
conditions
Operating
9 . 2000m or less -
height
10 Pollution 2 or less B
degree
11 | Cooling type Natural air cooling -
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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 ([I)rcl: 8t rels?s\,iance' 1 MQ min.) DC 0 ~ 20mA
P ) ) (Input resistance 250 Q)
Type 12 bit binary data
Unsigned 0 ~ 4000
value
Digital output Signed value -2000 ~ 2000
Range Preci
recise 0 ~ 1000 400 ~ 2000/0 ~ 2000
value
Percentile
value 0 ~ 1000
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(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

. Inner (DC 5V) 120mA
Consumption
t
eurren External (DC 24V) 62mA
Weight 649

Additional function

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

analog input ranges, which is unavailable for user to change.

Unsigned Value.

Unsigned Value.

When A/D conversion module is released from the factory, Offset/Gain value is as adjusted for respective
Offset Value: Analog input value where digital output value is 0 when digital output format is set to

Gain Value: Analog input value where digital output value is 16000 when digital output format is set to
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2.3 Name of part and function

Respective designations of the parts are as described below.

HBF-ADD4A

RUN l @
=
CHz E «— 3
CH2 (T3
L= A
Tl
+[ =N
A - —
Lieg
=CH|
(Bt E:El
H— o]
XEF—ADC4A J
NS
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

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

Voltage/Current selection switch

= Switch for voltage and current selection of analog input




Chapter 2 Analog Input Module (XBF-ADO4A)

2.4 Characteristic of I/0O conversion

Characteristics of 1/0 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
O e — —_——P
range
1011 2047 4047
1000 2000 4000
’k Gain
value
750 1000 3000
Digital
output
500 0 2@00
value
250 -1000 1000
0 -2000 0
~—— Offset value
Analo
) 9 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

Digital output value

0 0 -2000 0

oV 25V 5V 75V v
Analog input value (voltage)

Digital 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 2.5 5 7.5 10 10.11
Unsigned value
g 0 1000 2000 3000 4000 4047
(0 ~ 4047)
Signed value
g -2000 -1000 0 1000 2000 2047
(-2000 ~ 2047)
Preci |
recise vaiue 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

1011 2023
1000 2000
750 1500

()

=

©

>

—

3

5 500 1000

o

<

=

2

(@)
250 500

0 0

2047
2000

1000

-1000

-2000

4047
4000

3000

2000

1000

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 (mA)

range 5 10 15 20 20.23
Unsigned value
1000 2000 3000 4000 4047
(0 ~ 4047)
Signedvalue | 00 | 1000 0 1000 | 2000 | 2047
(-2000 ~ 2047)
Precise value
500 1000 1500 2000 2023
(0 ~ 2023)
Percentile value
250 500 750 1000 1011
(0 ~1011)
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2.5.3 If range is DC4 ~ 20mA

1011 2023 2047 4047
1000 2000 2000 4000
750 1600 1000 3000
9]
>
IS
>
5
-'% 500 1200 0 2000
o]
g
k=2
(@]
250 800 -1000 1000
0 400 -2000 0
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
g -48 0 1000 2000 3000 4000 4047
(-48 ~ 4047)
Signed value
g -2048 | -2000 | -1000 0 1000 2000 2047
(-2048 ~ 2047)
Precise value
381 400 800 1200 1600 2000 2023
(381 ~ 2023)
Percentile value
-12 0 250 500 750 1000 1011
(-12 ~ 1011)
Notes ‘

1) 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
value exceeding —O0 is input, the digital output value will be fixed as 0~4047.

2) 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 0 ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBF-ADO4A is +0.5%.

4020
000
T .
[}
>
&
>
2
£ 2000
o
s
=2
[a)]
20  -eeeeneee-
0
200 -
ov 5V 10V

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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2.7 Functions of Analog Input Module

Functions of XBF-ADO4A 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 =45 ms

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

FIn]=1-a)x A[n] +ax F[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)

Q 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.

avalue Filter output value

Oscan | 1 scan 2scan | 3scan o vl
0.01 0 3600 3960 3997 | 1% inclined toward previous value
20.66 0 1360 2257 2850 | 50% inclined toward previous value
¥0.99 0 40 80 119 | 99% inclined toward previous value

*1) 4000 output after about 4 scans
*2) 4000 output after about 18 scans
*3) 4000 output after about 950 scans(1.19 s for 1 channel Run)

4 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 /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
(Number of Channels used) x (Conversion Speed)

Average processing count =

2-11



XGB Analog edition manual

Ex.1) Channels used: 1, setting time: 16000 ms

Average processingcount = 16000 ms = 10667 times
1x1.5ms
Ex.2) Channels used: 4, setting time: 4 ms
Average processingcount = _4ms - _ 1times
4x1.5ms

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 (number 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 X1.5ms)=26times ...... 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 X4 X (1.5 ms) = 300 ms
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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.

HKBF-ADO4A
RUN
£ A CHO— +
=] [N |
_>_I . _ Vol
cHo [T
LITER I —
cHz [
LT I —
g A CHI—
Al [ ] CHO+ CHO
> \lj - CHO- +|: =]
CH1+ CH1 Fe]
+—| Fod
CHL- T £5
CH?2 " CH2+ C:i_Q E::El
™ JAY I\ : % CH2- T £5
> d CH3+ e
CH3- _|: E:El
=]
DC24V+
| E‘ il :J‘ CH3 * DC24v- L 24y E:"El
_>_I S — + — E:El
KEF—AD04A

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.
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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.

HEF-ADO4A
RUN
+ 2-Wire A s CHO t
DT_ll_: Tansmitter rH_')_\’:S Yol
/J7 cHo [T
CcH1 [T
cHz [T
cHz |
+ 2-Wire N CH1
DC_I: Transmitter 1 CHo+ CHO
T r B e i 5
/J7 CH1+ CHA1 E:"El
+— o]
o) L5
" CH2+ CHz
+ 2- Wire A— CH2 ; CH2- +[ ol
DTI: Transmitter : - =]
:|_ | S o FoE
CH3 —[ =N
+ 2~ Wite CH3 S F5]
- AT 3
D(,h_lL: Transnitter| : i |Gl [
/77 /J7 KBF —AD D
=
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.
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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.

®BF-ADO4A
RUM
c—+‘: 4-Wire CHO— +
DC==| Transmitter| : Vol
CHO ||
7L cHY |3
CHz |
CH3 ||
+ .
— 4- Wire
DC==] Transmitter| il e o]
= CHO- [
CH1+ C;1
+— ]
o [ fs
R CH2+ c:l_z ER)
—] 4- Wire CH2-
OC—| Transmitter CH3+ 0;3[ =]
I +— | =]
e | LI
DC24V+ %
+ .
— 4-Wire DC24V- Lo2dY
OC=={ Transmitter| A=
FEF—ADCH,

¢

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.
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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;

i Rs i Rc ! !
i —— I i
! [ : LI :
Vs <> ! Vin 7 _
i i Rc : i
e ; 1 e
: 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 (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 +(2x Rc) + Ri]
%Vi :(1-“}100%
Vs
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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.

ltem Details

(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

[I/O parameter] - Average processing Enable/Disable setting
- Average processing method setting
- Average value setting

(2) 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) I/0O 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 itfindow [Vertical Line] - x|
lterns |
-2 sd

-7 MewPLC(xGE-xBMS)-5top

-9 Variable/Comment

=-[8 Parameter

------ Basic Parameters

----- il | /0 Parameters
- B-E Internal Parameters
=& Scan Program

------ MewProgram

B Project

(c) On the ‘I/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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21

Maodule list

=7 Base 00 : Default Slot Maodule Caomment Input Filter Emergency Dutput Allacation

i : Default Ofmain]
: Default
: Default
: Default
: Dedault
: Default
: Default
: Default

I

|Eij ——| @
Delete Slot | Deleteﬂasel Baseﬁemngl Delete All | Details | Brint T| 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|
Madule list
= Basze 00 : Default Slot Module Comment Input Filter Emergency Output Allocation
== 00 Default D(main)
ez 01 1 Default 1
ezg 02 1 Default )
~zg 03 1 Default 3
== 04 ! Default .
- 05 1 Defaukt 4 S N B
vz 06 © Default 5 fl Digital Module List
e 07 : Default B E-Jal. Specisl Module List
7 = Analog Input Module
ﬁ Analog Dutput Module
B Commurication Module List
e
Delete Slot Delet J Print ¥ Ok Cancel

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

2l
Module list

=3 Base 00 : Default Slot Module Comment Input Filter Emergency Dutput Allocation
00 : Default Ofmain]
: Default
t Dedault
: Dedault
: ZBF-ADD4A (Yolt/Curre
: Default
: Default
: Default

ummem—n

| —— T
Delete Slot | Delete Base | Base ﬁemngl Delete All Details Brint | O, 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.

21|
*BF-ADD4A (Waolt/Current, 4-CH)
Parameter cHO ZH 1 CH 2 CH 3
[T Channel status Disahle Disable Disahle Disable
™ Inputrange 0-10% O-~100 0-~10% 0-~1 00w
Output type O-~4000 O-~4000 O-~4000 O-~4000
[T Filter process Disahle Dizahble Disahle Disahble
Filter constant 1 1 1 1
[T Awerage setting Disahle Dizahble Disahle Disahble
[ Awverage processing Count-Awr Count-Aur Count-Avr Count-Avr
Awerage value 2 z 2 z
T Cancel
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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

Special Module Monitor 2=l
#BF-2D044 (Malt/Current, 4-CH)
Itemn axhdin value Current value
CHO AD value nin 0
CH1 AD value oin 0
CH2 AID value oin 0
CH3 AD value ora 0
Itern Setting Value | Current VYalue
Channel CHO /2 N\
Channel statls Disahle / Disable \
Input range -0 Q-10v
Cutput type 0~4000 0~4000
Filter process Disahle Disahle > Not Saved in
Filter constant 1 1 [I/O parameters]
Awerage setting Disable Disable
Average processing Count-Avr \ Count-Avr I
Average value 2 \ 2 /
N’
Reset max,/min value {stap Manitatng 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].




XGB Analog edition manual

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

ausing Conditions, ,,

@ BFE

[T
=

= Device Monitoring

apecial Module Monitaring
Trend Monitoring
Cu

stormn Events
Data Traces

2E ﬁ@l

(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 |
Base | Slot | hodule
@ Base 0 ﬂ Internal HSC Module (Open-Collector, 4-CH)
) Base 0 ﬂ Internal &Pt Module (Open-Caollector, 2-CH)
i Base 0 ﬂ Slot 1 ABF-AD044 (VMolt/Current, 4-CH)
fPBase 0 ﬂ Slot 2 *BF-DY044 (Voltage, 4-CH)

CMaodule Inta, Manitor Close |
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(b) Select Special module and click [Module information] to display the information as below.

| Module Infomation x|

ﬁﬂ Displavs the informations of special module,
tem Information
module Info HBF-ADD4A MdoltiCurrent, 4-CH)
085 version Module OFS Version 1.0
05 date 20063 2
Maodule status Mo Error. {03

(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.

MModule Maonitar 2xl
*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'ﬁﬁ'é'i'é}'hﬁ'i'ﬁ"";iéTi.'i'é"El Start Monitoring | Test |
Cloze |
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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

al Module Manitor e |
*BF-AD044 (Volt/Current, 4-CH)
ltem Mawihin value Currentvalue
CHO AD value oin i}
CH1 AD walue oro o
CHZ AD value nin 0
CH3 AD value nin 0
Item Setting Yalue Current ¥alue
Channel CHO
Channel status Dizahble Disahle
Input range 0-10% 0-~10%
Output type 0~4000 0~4000
Filter process Disahle Disable
Filter constant 1 1
Average setting Disahle Disahle
Average processing Count-Avr Count-Avr
Average value 2 2
Beset max/min value | e o o 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 O’s input voltage range changed to -

0~20 mA in the state of input not wired.

al Module Monitor

ZBF-AD044 (Valt/Current, 4-CH)

2]

Itermn laxMin value Current value
CHO AD value oro 1]
CH1 AD value oo 0
CH2 AD value oin 1]
CH3 AD value nin 1]
ltern Setting Value | Current Value
Channel CHO
Channel status Dizahle Dizahle
Input range - -1 0
Output type 0-4000 0-4000
Filter process Enable Enable
Filter constant 1 1
Average setting Disable Disable
Average processing Caunt-Avr Count-Avr
Average value 2 2
Reset max/min value | Stop Monitoring | Test |

Close

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 7l x|
#BF-4D044 (Molt/Current, 4-CH)
Iterm W axihin value Current value
CHO AD value ora 0
CH1 AD value oro a
CH2 AID value oro 0
CH3 AD value ora 0
lterm Setting Value Current Walue
Channel CHO
Channel status Dizable Cizable
Input range 0~20m#A Q-1 0%
Output type 0--4000 0--4000
Filter process Enahle Enahble
Filter constant 1 1
Average setting Disahle Dizable
AvErage processing Count-Avr Count-Avr
Average value 2 2
S’é’f"ﬁ‘i'é'?é?’fﬁ'i'ﬁ"'ﬁéTLi'é"E' Stop Monitaring | 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.
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2.11 Register U devices

Register the variables for each module referring to the special module information that is set in the 1/0
parameter. The user can modify the variables and comments.

(1) Procedure

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

I/0 Parameter Setting 21

Maodule list

= @ Base 00 : Default | Slot | Module | Comment Input Filter Emergency Output Allocation

: Default i

1 XBF-AD044 (Mol Curre ~ 4 - : - PO0040 ~ POOOFF
o #BF-DVO44 (Voltage, ¢ SEF-DV04A [Valtage, 4-CH) . . POO020 ~ POOT1F
» Default
: Default
t Default
t Default
: Default

|| o e

4] | |
Delete Slot | Delete ﬁaael Base ﬁeﬂingl Delate &l I Details Print ¥ I [0]8 I Cancel

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

|F‘r0jecl windowe - o |
lterns I
ER

B- @ NEWF‘LC(XGE HBME)-Stop
S ) /ariable /Cormment
E| [ Parameter
¢ -[E Basic Parametars
- 1/0 Paramneters
. - Internal Parametars
=] - Scan Pragram
------ [Z] MewPragram

i Projeck

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

=2
o
& Cut Cirl+x
EBxy Cop Ctrl+C
2
» Delete Del

Select All Ctrl+8

o2 InsertLine  Cirl+L
B¢ Delete Line  Ctrl+D

Export to Eile, .,
| Register U Device |
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(d) Click ‘Yes'.

xesooo =

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.

|| Wiew Variable IZ‘ Wi Device l [ ] iew Flag I
Yariable Type ¥ Device Comment =
1 Start_Condition BIT Moooo
2 _01_ERR BIT uot1.o0.0 #ralog Input Module: Module Error
Bl _01_RDY BIT uot1.on.F dralog Input Module: Module Readw
4 _01_CHO_ACT B uor.o.o #nalog Input Module: CHO Active
5 _01_CHI_&CT B ~guot.o1.1 dralog Input Module: CHY dctive
B _01_CHZ_ACT B uor.o.2 4nalog Input Module: CHZ Active
7 _01_CH3_ACT BIT uor.o1.3 #ralog Input Module: CH3 Active
8 _01_CHO_IDD BIT uo1.10.0 dralog Input Module: CHO Input Oisconnection Flag
3 _01_CH1_IDD BIT uor.10.1 #nalog Input Module: CHI Input Oisconnection Flag
10 |_0_CH2_100 BIT uor.10.2 dralog Input Module CHZ Input Disconnection Flag
11 _01_CH3_I00 BIT uor. 10,3 #nalog Input Module! CH3 Input Disconnection Flag
12 |_M_ERR_CLR BIT uor.11.2 dralog Input Module: Error Clear Reguest
13 | 02 CHO_ERR BIT uoz.o0.0 #nalog Output Module: CHO Errar
14 |_02_CHI_ERR BIT l0z.00.1 #ralog Output Module: CHI Error
15 |_02_CHZ2_ERR BIT ugz.o0.2 dralog Output Module: CHZ2 Error
16 |_02_CH3_ERR BIT uoz.o0,3 #Analog Output Module: CH3 Error b
17 |_02_ROY BIT uoz.o0.F Aralog Output Module: Module Ready
18 | 02 CHO_ACT BIT uoz. 0.0 #nalog Output Module: CHO Active
19 |_02_CHI_ACT BIT luoz.01.1 #ralog Output Module: CHI Active
20 |_02_CHZ_ACT BIT ugz.o1.2 Aralog Output Module: CHZ2 dctive
21 _02_CH3_ACT BIT uoz. 0.3 Analog Output Module: CH3 Active
22 |_02_CHO_OUTEN  BIT uoz.02.0 Analog Output Module: CHO Output Status Setting
23 | 02 CHI_OUTEN  BIT uoz.02.1 #nalog Output Module: CHI Output Status Setting
74 117 CH? NITEN RIT 1171727 Analna Totont Modinle: CH? Motont Statis Setting LI

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

[V] clobal variable l::l Direct Varigble Comment EFag l
Yariable Kind | Yariable | Type | fddress ||I\1,';t||uzl |Retain| Used | Comment

1 WYAR_GLOBAL _01_ADO_ACT BOOL HUx0.1.16 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 Bx0.1.24 r r dnalog |0 Module: Input CHO Error
L) WAR_GLOBAL _01_ADO_|0D BOOL HUx0.1.20 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 2x0.1.25 r r dnalog |0 Module: Input CH1 Error
8 WAR_GLOBAL _01_AD1_10D BOOL Hx0.1.21 r r #nalog 10 Module: [nput CHY Disconnection
El WAR_GLOBAL _01_DA0_ACT BOOL BUx0.1.18 r r 4nalog [0 Module: Output CHO Active
10 | VAR_GLOBAL _01_DAO_DATA WORD Fma, 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 2Ux0.1.96 r r dnalog 0 Module: Output CHO Status Setti
13 |VAR_GLOBAL _01_D&1_ACT BOOL 2Ux0.1.19 r r dnalog [0 Module: Output CHI Active
14 |VAR_GLOBAL _01_DA1_DATA WORD Mo, 1.8 r r dnalog |0 Module: Output CH1 DATA
15 |VAR_GLOBAL _01_D&1_ERR BOOL Bx0,1.27 r r dnalog 10 Module: Output CH1 Error
16 |VAR_GLOBAL _01_DA1_OUTEN BOOL HUx0.1.97 r r dnalog [0 Module: Output CHI Status Setti
17 |VAR_GLOBAL _O1_ERR BOOL 2x0.1.0 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

MODD WAoo
—/1 3
MDDIID UD]I'DID'F UD]I'DI]'D WY otz oo ||
UU‘-U?-F UD]I'DI]'] MOy uot .03 oot ||
LIDI.DID.F UDII-DII-Z WOy Ut 04 ez ||
UDI.DID.F UDII-DII-S HOY U105 00103 [_
END
(b) Select [View] -> [Variables]. The devices are changed into variables.
Mnnn?u o010
MODID  DLEDY01.CH0.AeT v DLEODAT g |
_m_RInv _DI_ICHII_ACT wy  OTEHIBAT - pogagy L
01RO 0L AT v DRI g |
_m_RInv _DI_ICHEE_ACT my  UTEEDAT popigg L
END

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

Hoono MO0
f 53—
ol Unt.ap.r W10 vy T s ||
OIRY _DI_CHOACT O SO
uo.oo.F udp.or. Hov U103 oooror ||
) 1 [
OIEDY _DICHIATT OG0T
et A o Hov Uot .04 oo ||
LY _DICHEACT Ay
e e L ] U0T.05 oo0ios ||
IRV _DI_CHS_ACT OB
END
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(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

moogo moo1o
0 /I Sor—
MDD1ID UDI1.DID.F UD|1'0|1'D Moy 102 Do1om l—
I LI LI L
Analog Input Analog Input Analog Input
Wodule: Wodule: Module:
Module CHO Active CHO Qutput
Ready
2
UD1.DID.F UDI1.DI1.1 Mo 0103 D000 I_
I 1 I
Analog Input - Analog Input Analog Input
Module: Module: Madule:
Madule CH1 Active CH1T Qutput
Ready
UD1.DID.F UDI1.DI1.2 Moy o104 Do1om l—
I 1T 1
Analog Input  Analog Input Analog Input
Wodule: Wodule: Module:
Module CH2 Active CHZ Output
Ready
UD1.DID.F UD;.DILD . Mo 0102 D000 l—
Analog Input - Analog Input Analog Input
Module: Module: Module:
hlodule CHO Active CHO Output
Ready
UD1.DID.F UDI1.DI1.3 Moy L0105 Do1on l—
I LI L
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
Mariahle  _01_RDV T HOVE
[ | [ | [ | EW  EHO
_01_CHO_OA CHOCorvers
Th 4 I o ion¥a lue
_0 _ETH1 _AL HOVE
| | EN  ENO
_01_CH1_D# CHIConvers
Th { I OUT L fanvalue
_DI_ETHE_AE HOVE
| | EN  ENO
_M_CH2_D# CHZConvers
Th J I OUT b fonValue
_0M_CH3_AC
T
| |
[
_01_CH3_0& CH3Comvers
Th - ionvalue
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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.

2.12.1 1/0O area of A/D converted data
I/O area of A/D converted data is as displayed in table.

peTseese | Bl Details RW | Sign direction
0,
Srese |mmore ok oy tey | ® | w0 o
UXY.01.0 %UXO0.X.16 CHO Run flag
0,
et [ Sanmie | 5| w0 o
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, %UWO0.4.3)

“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.

“S” or “H” type IEC type Base No
Base No.
Word Sorter Bit Sorter

%UX0.5.19

uos:! 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

Apeay

I

I

I

I

I

I

I

I

I

I

I

I

I

I
lo13

U0x.00

(UWO0.x.0)

4 g

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 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

UXY.01 c|cjcc

(%UW0.x.1

w
N
[
o

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 No.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 numberis 0

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

UXY.11.0 E
—|—|=|=1c
(%UX0.x.11) R

4

Flag to request error clear (UXY.11.0)
Bit ON (1): Error clear request, Bit Off (0): Error clear standing-by

Lo Lgo1.0 Joo.no.n Lgo1.0 |
{ | (I} R
Error Clear Errar Flag Error Clear
50 Reguest Reguest
[How to use the flag to request error clear (“S” type or “H” type)]
UMD 1178 EUKD.1.0 EAE T I
| 1 | 1 R
.ﬁ.nala | olg .ﬁ.nali | l:lug bl og
[ nput [nput [ miput
Module: Module: Module:
Error Modu e Error
Clear Error 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.

METBpAHdiess Details R/W Remark
Hex. Dec.

Oy 0 Channel enable/disable setting R/W PUT
1, 1 Setting ranges of input RIW PUT
voltage/current
24 2 Output data format setting R/W PUT
3, 3 Filter processing_ enable/disable RIW PUT
setting

4, 4 CHO filter constant

54 5 CHJ1 filter constant

64 6 CH2 filter constant RIW PUT
Ty 7 CHa3 filter constant

Cy 12 Average processing enable/disable RIW

setting

Dy 13 Average processing method setting | R/W

Eq 14 CHO average value PUT
Fy 15 CH1 average value RIW

104 16 CH2 average value

11, 17 CHS3 average value

164 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 bit6 bit5 bit4 bit3 bit2 bitl bit0

CH.|CH.|CH. |CH.

\ |
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 bit13 bitl2 bitll bitl0 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

- — | —|—=|—=|—=]|—]—] CH3 CH.2 CH.1 CH.0

v

Setting input range (bit)
- 00: 0 ~ 10V(4 ~ 20mA)
- 01: 0 ~20mA

-2 11: 4 ~ 20mA
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(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

——|—|—|—=|—=]|—]—] CH3 CH.2 CH.1 CH.0

V—

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.

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 bit6é bit5 bit4 bit3 bit2 bitl bit0
Address 4 CH.O0 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 bit6 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

—|—|—]|—|— | CHS3 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 Assigns Information - Fixed Location Comment
=-f@@ Base 0 : XGE-MOSA Main Base(g Slots)
[l cPu:xGB-xEMS Standard CPU Module(]/0: Maximum 1,024 Poirts)
[Elo Slot 0: Intemal Cret Intermal Cnet Module, RS-232C/R5-485
[0 Siot 0: xBM_DN325 [POOOO ~ POO3F] DC 24V Input, Transistor Output, 32 Contacts
|Z|| Slot 1: XBF_ADDLA [POO40 ~ POO7F] A/D Voltage Input Typeld Channels)
[z Slot 2: Empty slet [POOS0 ~ PO11F]
[is S0t 3: Empty slot [PO120 ~ PO15F]
[+ 5ot 4: Empty slot [PO160 ~ PO1SF]
[E5 Slot 5: Empty slot [PO200 ~ PO23F]
[ Siot &: Empty slot [PO240 ~ PO27F]
[ Slot 7: Empty slot [PO280 ~ PO31F]

(2) Initial setting

. Internal memory | The value to write in
No. Item Details :
address internal memory
1 Channel Cho, Ch1l, 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 Ch1, Ch2 12 h0006
Average process Frequency average: Chl
6 method Time average: Ch2 13 h0100
Frequency average value:
100 (times) 15 100
7 Average value .
Time average value: 16 200
200 (ms)

(3) Program
(&) If Ch 0’s digital value is less than 3000, Contact No. 0 (P0O0080) 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

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

2|

00 : Default Slat Module Comment Input Filter Emergency Output Allocation
: Dafault
# XBF-ADMA (Valt/Curre 1 %BF-AD044, Volt/Cunent, 4- PO0040 ~ POOOFF
: Dﬁ;ﬁwm (¥oltage, ¢ 2| WEFDVOaA Moltage, 4-CH) Fiian = Fadi1F
1 Default g
: Default 4
: Default a
: Default E
7
4] | |
Delete Slot I Delete Base | Base Seting Delete All [etails I Print ¥ I Ok, I Cancel
el .4
#BF-8D044 (Yolt/Current, 4-CH)
Parameter CHO CH1 CH 2 CH3
[T Channel status Dizable Dizable Dizable Dizable
[ Input range 010 0~ 0 O~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-fwr Zount-fuwr
Auerage value 2 2 il 2
QK I Cancel
Joo.01.F POOO0O Moo
0 { } {P | 5—
M?DDI1 UDI‘I.DILD l - U010z 3000 POOE0
Analog Input Analog Input
hfadule: Module:
4 CHO Active CHO Cutput
1J01.01.1 POO&2
® 1Jo1.03 3200 ;
Analog Input Analog Input
hfadule: hadule:
CH1 Active CH1 Output
u1.01.2 o U0t 04 3000 MOon2
Analog Input Analog Input
Module: Module:
CHZ2 Active CH2 Cutput
= U104 3200 FO0aa
Analog Input
hodule: Data no. to read
CHZ Output *
Read error code | GET 1 39 Dooa0 1 l—
Mooo2 o U0 04 300 | POO&A
I
Anhiloodgullr;put Slot no. Internal  Device for
CH2 Output memory  saving
a0 address
EMD
34

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

2-35
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Lo $U%0.1.15  $1%0.0.0 |
[ | {P| 30—
“— _01_ROY
M1 UK. 1,16 i
|| || EN EHOE
2 _EI1_C|T-|O_AC Y020
w012 AN ome——
| 01 _CHO DA
L3 TA
000 N2
2]
UK. 1,17 ]
L} EH ENOL
i5 w022
alio 1.3 {Ine ot —
I _01_CH1_DA&
L8 T,
700 N2
7
SU¥0.1.18 i
EN ENO
e 01 _CHZ2_AC
i3 = is M2
0. 1.4 N ouT —
= M _CH2 DA
g A
000 4N
e
T
SUKD.1.18 =i
L} Et EHO
1"_}‘2__ 01 _C_I;Q_AC IHST
GET_WORD #040.2.5
RET ™ DOME: AT O 1 ) A— s S
e e ——| _0_CHZ_Da,
L3 TA
1] JB4SE  STATH 200 4N
i
1 4SLOT  DATAF Error_Code
L5 |
22 MADDR
118
M2 LE
|} EN EHO
L7 ¥040.2.5
o4 {INe o ouT —
| _M_CHz DA
Lig TA
00 1N
e

[Program in case of IEC type]
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(b) Program example of PUT/GET instruction used

30

34

UoI.o0F Mooco PUTP 0 hooot |
I LI
Analog Input
Module:
hadule
Ready
PUTP 1 0 1|
PUTF 2 hoood 1|
PUTP 3 hooot 1|
PUTP 4 50 1|
PUTP 12 ho0og 1|
PUTF 13 ho1o0 1|
PUTP 15 100 1|
) PUTF 18 200 1|
Channel Run signal
uoo.ot.F FoOoo roaot
f {P ¥ 5 —
mMOoo1 uot.o1.0 - o102 3000 FOOED
Analog Input Analog Input
Madule: Madule:
CHO Active CHO Qutput
uot.01.1 . o103 3200 FOO&E2
Analog Input Analog Input
Module: Module:
CHT Active CH1 Qutput
un1.01.2 - U104 2000 M0002
Analog Input Analog Input
Module: Module:
CHZ2 Active CH2 QOutput
- FOO36E
= uo1.04 3200
Analog Input
Module:
CHZ Qutput
GET 22 Doooo 1|
Mnon2 = 01.04 3200 | PoDss
I
Analog Input
Module:
CH2 Output
EMD

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

Channel assignment
(Zho1,2)

Input type Moltage)

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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THETT THSTE THaTS
01ROV M0 PUT_WORD POT _WORD PUT_WORD
| P RED ™ DONE RED ™ DONE REQ ™ DONE}
0 Jease sTat} 0 Jease sTat} 0 Jease sTat}
I T I T 1 st
0 dnaon 1 {moo 2 Inaon
] R R R
7 {DATA 0 {0aTA 0 doata
| INST4 INSTE INSTE
PLT _WORD PLT _WORD PLT _WORD
RET) ~ DONE RET) " DONE RET ™~ CIONE |
0 |easE sTaT| 0 |easE sTaT| 0 |BasE sTaT|
1 dsor 1 dsor o dsLar
3 Inaon 4 Inaon 12 {moo
] R R R
1 1aTa 50 dDATA 1EAO00G  {DATA
| INST? INSTE INSTY
POT_WORD POT_WORD POT_WORD
RED ™ DONE RED ™ DONE RED ™ DONE}
0 |pasE sTaT| 0 |pasE sTaT| 0 |easE sTaT|
[ T [ T i dsLar
13 {maon 15 {mo 15 {moD
] R R R
1640100 J0ATA 00 d0ATA oon JoaTa




Chapter 2 Analog Input Module (XBF-ADO4A)

Lo $U%0.1.15  ¥13%0.0.0 A
{ | {P| 3r—
U_ _01_RDY
M1 020,116 T
|| || En ENO-
LE'— _m _CDT-|O_AC Y0K0.2.0
WE02 NG OUT— ——
| 01 _CHO_DA,
L3 A
300 N
I
0,117 T
T EH ENO-
5 30H0.2.2
SUND.1.3 {INTouT F
- 01 _CH1_Da&,
i T,
200 4N
7
sU%0.1.18 BE
— En EHD
] M _CH2_AC
L& T e
ZUN0.1.4 I ouT —
L _01_CH2_Da&,
g Ta,
000 N2
IS
]
sU%0.1.18 =]
1} EH END
ifa?__ 1 _C1|:|2_.3\C IMST
GET_IRD AK0.2.6
REC ~ DOMER 01T 1 | — e S
sl _01_CH2_Da
Li2 TA,
0 {B4SE  STATH 200 HIne
iig |
1 J5L0T  OATAE Error_Code
T
22 MADDR
Lig
M2 LE
|| EH EHO
L7 30H0.2.5
gN0. 1.4 I ouT —
| 01 cH2 DA
Lia Ta
200 N2
g

[Program in case of IEC type]
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2.14 Troubleshooting

2.14.1 RUN LED flickers

RUN LED flickers.

4 L

RUN LED flickers 0.2s intervals.

RUN LED flickers 1s intervals.

It seems to be a module defect.
E > Contact the nearest agency or LS branch office.

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

Filter constant setting ' : .
50# range exceeded Change filter constant setting value within 1 ~ 99.

Time average setting Change time average setting value within 4 ~
60#

range exceeded 16000.

Frequency average Change frequency average setting value within 2

T0# .
setting range exceeded | ~ 64000.

% # indicates channel number.
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2.14.2 RUN LED is off

RUN LED is off.

0

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

No :> Correctly install A/D conversion module on the base.

ki

I/O information can be seen at the XG5000.

No > Contact the nearest agency or A/S center.

i

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

Yes > Contact the nearest agency or A/S center.
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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.

=z
o

Ak

External power (DC 24V) is supplied.

> Supply external power (DC 24V)

o

i

Wiring of each channel is normal.

> Refer to 2.8.2 and wire properly.

No

i

Input voltage/current of external terminal block
is normal.

Check the status of the external input sensor

i

(]
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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) OIS 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.... [2 |[X]

Dretailz Content |
bodule Mame  [#BF-A0044 Molt/Current, 4-
05 er Wer 1.10

0S Update Date | 2008-5-23
Module Stabuz  [Marmal. (0]

Close
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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-DV04A /| XBF-DCO4A/ XBF-DC04B

Checking perform

ance specification I—.

System configuration and selection

—o

Wiring

|—.

Checking analog output data

—o

Setting parameter Y

Programming

[——o

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

Specification

®  Operating environment
® Digital input range
°

Analog output range

System configuration

® Max. No. equip-able

®  Selecting the external power
Wiring

®  Wiring (external DC24V)

°

Analog output wiring

Analog output test

® XG5000 special module monitor
test mode

Parameter

°

XG5000 I/O parameter

Programming

® Program for writing digital data
(U device)
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3.2 Specification

3.2.1 General specifications

Here describes general specification of analog output module.

No. ltems Specification Reference
Operatin
1 perating 0~55°C
temperature
Storage
2 —25~+70°C
Temperature
Operating 0 ) _
3 humidity 5 ~ 95%RH (Non-condensing)
Storage .
~ 0, -
4 humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
10 < f < 57Hz - 0.075mm
5 Vibration 57 < f < 150Hz 9.8m/s*(1G) - 10 times
immunity Continuous vibration each
Frequency Acceleration Pulse width direction
IEC61131-2
10 < f < 57Hz - 0.035mm (XY and Z)
57 < f < 150Hz 4.9m/s° (0.5G) -
« Peak acceleration : 147 m/s® (15G)
Shocks )
6 . . ¢ Duration : 11ms
immunity
¢ Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave AC: +1,500 V LSIS standard
S r
impulse noise DC: +900V
Electrostatic ) IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
Noise Radiated
7 . . . IEC61131-2,
immunity electromagnetic 80 ~ 1,000 MHz, 10V/m
) . IEC61000-4-3
field noise
. Power Digital/Analog Input/Output,
Fast transient Segment L IEC61131-2
. supply Communication Interface
/Burst noise IEC61000-4-4
Voltage 2kV 1kV
Operation ) .
8 ) Free from corrosive gases and excessive dust
ambience
9 Altitude Less than 2,000m _
10 Pollution degree Less than 2
n Cooling method Air-cooling
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3.2.2 Performance specifications

Here describes performance specification of analog output module.

Specification

i XBF-DVO4A XBF-DCO4A XBF-DC04B
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
gra 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

2.5V (1/4000)

5uA (1/4000)

0.34A (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/0 points occupied

Fixed type: 64 points

Max. no. of installation

7 (when using XBM(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

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

Weight 649 709

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—DV04A XBF—DCO4A XBF—-DC04B

RUN —— @ —_—— RUN RUN
-2 A= -t
{F:E% — C) e @F:E% @F:E%
| e | ol
dae_|f=q oe_|i op_|om
i T | [T
%-|t= = -|t=2
| =/ K

s] (8] (=]
T | -— 0 — [Ee | [EE
XBF—=DVO4A Yéﬁi‘beum S8f=bcosn

¢
§
§

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)

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

External power input terminal

® | Itis 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 S
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 ~ ZOmA/ DC 0 ~ 20mA.

XBF-DVO4A (Voltage, 4-CH) A |l XEF-DCO4A (Current, 4-CH) 21xl
#BF-DV04A (Moltage, 4-CH) XBF-DC04& (Current, 4-CH)
Parameter CHO CH1 CHZ CH3 Parameter CHO CHA CHZ CH3
[~ Channel status Dizable Dizable [isable [izable [~ Channel status Dizable Disable [Dizable Dizable
————— — m— —— —
™ Output range 010 j 010 010y 010 " Output range 4~20m, j 420 2720 4~20m,
Input type [ 0~4000 0~4000 04000 Input type f 0~4000 0~4000 04000
CH. Dutput type Farmner walu Farmer value : Farmer value © Former value H. Output type b Former value | Former valus | Fomer valus

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%

The range of Analog voltage output
digital input under OV oV 25V | 5V | 75V | 10V over 10V
Unsigned value
g under O 0 1000 2000 | 3000 | 4000 over 4000
(-48 ~ 4047)
Signed value

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

Precise value

nder O 0 250 500 750 1000 over 1000
(-12 ~ 1011) u v
Percentile value
2 7 1 1
(-12 ~ 1011) under 0 0 50 | 500 | 750 | 1000 | over 1000

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

2 7 1 1
(-12 ~ 1011) under 0 0 50 | 500 | 750 | 1000 | over 1000




Chapter 3 Analog Output Module (XBF-DV04A, XBF-DCO04A, XBF-DCO04B)

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 1005V ——J - -
oV
oY e e O —
>
>
B
S  10mA 5V
o
c
S
2
0.1mA 0.05V -~ — -
0.1mA O™ o0y V-]
0 2000 4000
Digital input

(1) Accuracy in case of 5V output
4000 x 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 (0.3mr).

(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

Motor driver etc.

(2) Wiring example for analog current output module

XBF-DCO4A

Conversion
circuit

CHO+

CHO-

D/A

CH1+

CH1-

CH2+

CH2-

CH3+

CH3-

H?

DC/DC

DC +24V

DCov

; Conversion circuit

% 1: Use a 2-core twisted shielded wire.

DC +24V
DC oV

XBF-DVO4A
-1
CHo+ I
I jover 2k
—— CHo- | |
e —
CH1+ | —_J
GND
D/A . ®—{ CH1-
Con_verslon CH2+ Motor driver etc.
circuit
®— CH2- CH3 -—=a_
CH3+ |} L |
| ) Over 2kQ
—| cH3- —m ] |
u_? ~ =1 __ T
GND
DC/DC [ DC +24v DC +24V
g Conversion circuit 4 bcov DC oV

Motor driver etc.




XGB Analog edition manual

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
DEaEdS 2 & B
EE 00X (@B | & Bk D!

4|—4/r— HPF AN — | — = Lk 44 4SF 4R}
Ezc| F3 F4 =F1 =F2 F5 F& =F3 =sF8 F3 F11 sF5 =F4
[Project Window - x|
MewPr
terns |
=-EF Sample *

E-fD MewRLC{XGK-CPUH)-O.., —
.29 ariable/Camment

= Parameter

I% Ii’O Pararmeters I

E| Scan Pragram

(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.
2l ]

Maodule list

£ Base 00 : Default
=z 00 ¢ Default i
: 01 Default
g 02 Default >
== 03 Default
vz U4 2 Default g
g 115 Default 4
== 06 Default 5
g
7
g
g

b
w
3

odule ‘ Camment | Input Filker | Emergency Output ‘ Allocation

g U7 Default
g 08 Default

= 09 Default
g 10 Default
== 11 Default e
- Bage 01 : Default
-3 Base 02 : Default
- Base 03 : Default =

[ielete Elot | Delete Base | Base Setting Delete &) Details Print ¥ | o] 4 I Cancel

3-10
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(d) Click the arrow button then you can see the menu to choose the applicable module. Select the
applicable module.

/O Parameter Setting i i oy 21X
Module list
=@ Base 00 : Default [ st ] Module [ Comment [ InputFiter | Emergency Dutput | Allocation |
= 00 : Default Ofmain)
= 01 : Default | A
= 02 Default 2 - [ Digital Module List
= gj : 39:3‘-':‘ % =-fg] Special Module List
] = i : Defaul‘ 3 & Analog Input Module
| == 05 : Default =-f Analog Output Module
H = 06 : Default 5 XBF-DV044 age, 4-CH)
{ = U7 : Default 6 B XBF-DCO4A (Cunent, 4-CH)
| 7 ] a Temp. Measuring Module
B Communication Module List
< | ®

ils Print ¥ OK Cancel

2|
Module list
B@ Base 00 : Default | Slat ‘ Module | Comment Iriput Filter Emergency Output Allocation |
tezg 00 1 Default Ofrmain]
i ®BF-DVO4A (Vaoltage, ¢ WBF-DV04A [Volkage, 4-CH] <] - - FO00T0 ~ POOOF

i Default
' Default
! Default
! Default
: Default
: Default

4 ] H

Delete Slot | Delete Base Base Setting Delate 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.

1/O Parameter Setting i 21 x|
Module list
=@ Base 00 : Default Slot Module [ Comment | mnputFiter | Emergency Output | Allocation |
=z 00 : Default Ofmain]
& 312 : DX?F_EVMA (Voltage, ¢ BF-DV044 [Voltage, 4-CH) y E ' PO0010 ~ POOOTF
= 02 : Defaul . P :
= 03 : Default I XBF-DVO4A (Voltage, 4-CH) - 21 x|

= 04 : Default

£E + Default XBF-DV04A (Voltage, 4-CH)
= 05 : Defaul

||| =

= 06 : Default Parameter cHo [ cH1 | cH2 [ cH3
= 07 Default [" Channel status Disable Disable Disable Disable
[ Outputrange ooy oMY 0ty 0oV
Input type 0~4000 0~4000 0~4000 0~4000
[~ CH. Output type Former value  Formervalue ~ Former value  Former value

< i B

Delete Slot De DK | Cancel '
Ji=4 el |
[ |
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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/O 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-
DV04A).

(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 - [NewProgram]

[#] Project Edit Find/Replace Wiew Online Monitor' Debug Tools Window Help

0= = @ B |z @ Start/Stop Monitoring 2 % g
.l B o 2o
TE P a8 | & % n @ (0300
_ e , Pausing Conditions..
Eo|F5 4 oFf FS F5 Fb sFe sta 9 FIT s =] |
| Project window -
ltermns ] . :
=85 Sample - Device Manitoring
O @ MNewPLC(XGB-XBMS)-Stop [El_Special Module Monitoring
-9 Wariable/Comment {4 Irend Monitoring
-1 Parameter [#& Custom Events
Basic Parameters B Data Traces

E /0 Parameters
! -H Internal Parameters
=& Scan Program

|

(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 wiil display the modules that are installed in PLC now.

Special Module List x|
Base | Slot | Fodule
@ Base 0 ﬂ Internal H5C Module (Open-Collectar, 4-CH)
@ Base 0 ﬂ Internal Position Module {Open-Collector, 2-CH)
i) Base O ﬂ Slaot 1 ABF-DV044 (Moltage, 4-CH)
i) Base O ﬂ Slat 2 #BF-DV044 (Moltage, 4-CH)

Monitor 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

|I|I|ﬂ| Dizplays the informations of special module,

Item Information
todule Hame ABF-DW044 Moltage, 4-CH)
05 Ver Wer 1.0
05 Update Diate 2006-5-16
Error Status Mo Errar. [0

(c) Click [Monitor] button in the [Special Module List] window to display the [Special Module
Monitor] window as below
Special Module Monitor 2

*BF-D%044 (Voltage, 4-CH)

Ikem Setting value Cumrent value
CHO DA value
CH1 DA value
CH2 DAd value
CH3 DA value
Item Setlingyalue Cument value
Chanhels / \CI—|| a
Channel status // Disable \
Output range =10
Input type 04000 _ Parameter setting for a test
CH. Output type Former value
Digital walue 1] /
Output enable Disabla /
N————
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(d) [Start Monitoring] button will show you digital input data of the operating channel.

Special Module Monitor i |
*BF-DY04A (Vaoltage. 4-CH) /\
Item Setting value 1/ Current value
CHO D& value / 3000
CH1 D4 value 3000
CH2 D4 value 3000
CH3 D44 value a
Item Setting value | Current value
Charirels CHO

Channel status

Disable /  Enable ‘\

A

Monitoring screen

Output range o~10 / o1
Input type 0~4000 0~ 4000
CH. Output type Faormer value Mid value
Digital walue 0 3000
Output enable Dizable \ Dizable
Stop Munitoring| Test I

Close

Details of channel O

(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

*BF-D%044 (Woltage, 4-CH)

2=

Item Setting value Current walue
CHOD /A value 2000
CH1 D44 walue i
CH2 D4 value 1]
CH3D/A value 1]
Item Setting value Current value
Channels CHO
Channel statuz Dizable Digable
Output range =10 =10
Input type 0-4000 0-4000
CH. Output type Former walue Former value
Digital walue 2000 2000
Output enable Dizable Dizable

-5~ 4047

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

1/O Parameter Setting —?Iil
Module list
=D Base 00 : Default | Slat | Module ‘ Comment Input Filter Emergency Output Allocation |
= 00 : Default Dimair]
85 01 XBF-DW04A (Voltage, ¢ ®BF-DV04A Moltage, 4CH) = | - - POO0 ~ POOOT

g 02 Default

g 03 Detault
g 04 Default

=z 05 i Default
g 06 Default
gy U7 Detault

il 2]

Delete Slat | [elete Base | Base geﬁing| Delete All | Details | Print ¥ | 018 I Cancel

b) Double-click [Variable/Comment] from the project window.
@ XG5000 - [Variable/Comment]

L;'élgroject Edit Find/Replace View Online Monitor Debug Tools Window Help
DA EE B 8¢ BEH (D 9CfBEBRX (S LAY AL e &

i) @B | #FB LEBJOFEFGUHEE (I00 T UQON BREDE
& sRmEHAEERES SRS 2 aEEEE PDmE| @ Qoo 7|5
Project Window . x
[ e I I Eiieu Variable IE]lﬁew Device ‘E\ﬂ‘u‘iew Flag I
=% Sample * Yariable Type Device Comment
- NewPLC(XGB-XBMS)-Off,., 1

4% VVariable/Camment

=-[® Parameter
~[E Basic Parameters
- 1/0 Parameters
E Internal Device
=) Scan Program
E MNewProgram

(c) Select [Edit] = [Register U Device].
In case of IEC, select [Edit] >[Register special module variable
. XG5000 - [Variable/Comment]

%}Prqect Ed|tl Eind/Replace View Online Monitor Debug Tools Window Help
; k D e 8B X |-
criex P EE BG ) §

s
oo

Koo ® AW ES D B
IO PO EREME
Hed EoEEREEn R0 E| @ afin: 35

[

B

il :
Del [V View Variable ];, iew Device | [¥]view Fiag |
=) E Sam §elect All Ctrl+A Variable Type Device Comment
- Pod Insertline  Ctrl+L 1
%8¢ Deleteline  Ctrl+D

Export to File...

| Register U Device

Internal Device
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(d) Click ‘Yes'.
=

Viélgroject Edit Find/Replace View Online Monitor Debug Tools Window Help
ZES 3 8 BEE P 9CfBbRX | EXSLY AAFTTLS L e

e Al ) | @B B LA HEBEAMEBE 30D TO0OY  EREMOE B
BHUBES R cRAHYMSERNGS ool Em RDmEB| @ e o[ s % |8
Project Window - x
l e I I V| ¥iew Variable I@Uiew Device ]View Flag ]
o & Sample - Yariable Tvpe Y|  Device Comment
= NewPLC(XGB-XBMS)-Off,., 1
-5 e x4
=-[® Parameter
-[8] Basic Parameters P Automatically register comments in the U Devices according to the special module set in the /O parameter.
[ 1/0 Parameters 2 The previous comment will be deleted.
[ Internal Device Continue?
B Scan Program
“-[F] NewProgram No

(e) As shown below, the variables are registered.
10 - [Variable/Comment]

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

DEAEHS 9 a8a BE| D o0y hBRX (KLY ARNKS L e
i?ﬁ%i@@@@@l%'@?%@‘- DAAGHEAMEE 0D PO EREOR
AHHHEME AN ARESRS aoEEERER 2DDB| & & < 5%

Project Window - x
| Ite]ms | | Wiew Variable I@ iew Device ] [T iew Flay I
088 Sample + Yariable Tvpe ¥ Device Comment
B @ MewPLC{XGE-XEMSI-0ff.. i _ _CHO_ERR BIT 101.0o.0 fnalog Output Module: CHO Ereor
...... ..'?3 Wariable/Comment 2 _M_CH1_ERR BIT uot.0a.1 Analog Qutput Module: CHI Error
E| [ F‘arameter 3 _01_CHZ_ERR BIT o1.00.2 #nalog Output Module: CHZ Error
i Basic Parameters 4 _M_CH3_ERR BIT uo1.00,3 Analog Qutput Module: CH3 Error
E I/0 Parameters ] _01_ROY BIT uotr.oo.F #nalog Output Module: Module Ready
. - Internal Device 6 _01_CHO_ACT BIT o1.01.0 #nalog Output Module: CHO Active
= . Scan Pragram 7 _01_CHI_ACT BIT uor, 0.1 Analog Output Module: CHI Active
,,,,,, [ MewProgram 8 _01_CHZ_ACT BIT uo1.01.2 fnalog Output Module: CHZ Active
3 _M_CH3_ACT EIT o1.01.3 Analog Output Module: CH3 dctiwve
10 _01_CHO_OUTEN  BIT o1.0z2.0 #nalog Output Module: CHO Output Status Setting
1 _M_CHI_OUTEW  BIT ot.0z.1 Analog Output Module: CHI Output Status Setting
12 _01_CHZ_OUTEN  BIT uor.oz.2 #nalog Output Module: CHZ Output Status Setting
13 _01_CH3_OUTEN  BIT o1.02.3 fnalog Output Module: CH3 Output Status Setting
14 |_01_DUTEM NORD 1o1.0z2 fnalog Output Module: Output Status Setting
15 _01_CHO_DA&TA NORD 101,03 #nalog Output Module: CHO Input
16 |_01_CHI_D&TA NORD 101,04 Analog Output Module: CHI Input
17 |_01_CH2_DATA NORD 101,05 Analog Output Module: CHZ Input
18 |_01_CH3_DA&TA NORD 101,06 Analog Output Module: CH3 Input
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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.

U1 .00.F

o [ m hoooF uor.oz ||
[ mv 0 ugt .03 ||
[ mv 1500 uoi.04 ||
[ my 2500 ui.05 ||
[ oy 4000 u0i.06 ||

END
11

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

Dﬂ'DF'F [ mv hOOOF U010z ||
[ mv 0 u0i.03 ||
[ oy 1500 uoi.04 ||
[ oy 2500 ui.05 ||
[ mw 4000 uni.06 ||
END

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

”D"DID'F [ ov hoooF uoi.oz ||
] Y 01 _OUTEN
[ o 0 uot.o3 ||
01 G0 _DA
Th
[ o 1500 uot.o4 ||
01 CHI T
i
[ o 2500 uot.os ||
01 Gl D
Th
[ o 4000 uot.os ||
01 CHa DA
i
END
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(d) Select [View] = [Devices/Comments]. Device and comment both are displayed.

Uo1.00F |
} | MOV h000F 01.02 l_

Analog

Analog
QOutput

Output
Module: Module:
Output

Module
Ready Status
Setting

[=1

uo1.03 ||

Analog
QOutput
Module:
CHO Input

MOV

MOV 1500 01.04 l_
Analog
QOutput
Maodule:

CH1 Input

MOV 2500 U01.05 I_

Analog
Output
Module:
CHZ Input

MOV 4000 J01.08 I_
Analog
Output
Module:

CH3 Input

END
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3.12 Internal memory

Describes configuration and function of internal memory

3.12.1 Datal/O area

Describes data I/O area of analog output module

(‘sAd‘ﬂ[et;?) &) (%%1:532) Description Details Remarks
F(15) Bit On(1): Module Ready
U0x.00 %UWO0.x.0 Module Ready / Error 0~3 Bit On(1): Channel Error Read
L . Bit On(1): Channel Run available
U0x.01 %UWO0.x.1 CH operation information Bit Off(0): Channel Stop
. Bit On(1): Output Allow
U0x.02 %UWO0.x.2 Output setting Bit Off(0): Output Forbid
U0x.03 %UWO0.x.3 CHO digital input value ,
g I I Read/Write
U0x.04 %UWO0.x.4 CH1 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 CHS3 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) U0x.00.0 ~ U0x.00.3 (%UWO0.x.0~%UWO0.x.3): It is the flags those display error status of each
channel in the analog output module.

U0x.00

(CAN I 0))

B15 B14 B13 B12 Bl1l1 B10 B9 B8

B7

B6 B5 B4 B3 B2 Bl BO

Ready

|

|

|
wWIO
NI O
=~ TITO0
[=h=o]

4

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.

(%uwo.x.1)

B15 B14 B13 B12 Bl1l1 B10 B9 B8

B7

\ |
V

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

B6 B5 B4 B3 B2 Bl BO

NI O
~ IO
o IO

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.

B15 B14 B13 B12 B1l1 B10 B9

B8

B7

B6

B5

B4

B3 B2 Bl BO

(%UW0.x.2)

w IO
NI O
~TITO
oI O

(4) Digital input

/

v
Output status setting (bit)
- Bit On (1): Allowed
-> Bit Off (0): Forbidden

(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| B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Digital input Data of CHO

Digital input Data of CH1

Digital input Data of CH2

Digital input Data of CH3

(%UWO0.x.3)
(%UW0.x.4)

(%UWO0.x.5)
(%UW0.x.6)

(‘s/'k,d‘%r’eti/i)e) (ﬁzdg type) Details
U0x.03 %UWO0.x.3 Digital input value of CHO
u0ox.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
Alress Description Details Remarks
(Dec)
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| Setup the input data type Bit (10): 0 ~ 1000 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
13 CH2 setting error Error code available
14 CHS setting error
XBF-DCO4A
ARLEIEss Description Details Remarks
(Dec)
Bit On(1): Run
0 Set up the run channel Bit Off(0): Stop
1 Set up the output voltage range E:: Egtl)g g : ggmﬁ
Bit (00): 0 ~ 4000
. Bit (01): -2000 ~ 2000
2| Setup the input data type Bit Elog: 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: 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
: Error code ilabl
13 CH2 setting error available
14 CHa3 setting error
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XBF-DC04B
Address 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 Set up the input data type Bit (10): 0 ~ 1200 ReanNr|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: oytputs 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 CHA1 setting error Read
: Error code labl
13 CH2 setting error available

14 CHS setting error

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

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

Address “0” A
ress === =] =] =] =] =] =|=|=|HIHIHIH
312|110

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” -l =|=|=|=|=]|=1]—1] CcHS3 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” === =|=|=|—=1] CHS3 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 B14 B13| B12 B1l1 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 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Addrefs “11” Address Details
Address “14” 11 CHO error
12 CHL1 error
13 CH2 error
14 CH3 error
Err(oDrett:Sde Details LED status
- Offset/Gain setting error Fliicr:llzgrr\i/r;gI[SZS
31# Exceed the range of parameter Flickering 1s
41# Exceed the range of digital input intervals

3% # 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].

2l
Module list
- Base 00 : Default | Slat | Module | Cornment | Iriput Filter | Ernergency Dutput | Allocation |
oz 00 ¢ Default Dimain] i
== 01 : Default
e 02 Default 2 = DigtalModule List
= o Default 9 Jal. Special Madule List
= gg gg;:ﬁ:: 3 : @ Analog Input Module
== Rl Analog Output M odul
i 06 : Default 5 g A e s
" U7 Default E & WBF-DCO4% (Cunent, 4CH)
7 @ Temp. Measuring Module
.@. Comnmunication Module List
1 i B
Delete Blct | | 0= s | Pt ¥ 0K Cancel |
3 |
Module list )
=P Base 00 : Default XBF-DVOAA (voltage, 4-CH) - = Emergency Output Allocation
‘g 00 ¢ Detault XBF-DY044 (Valtage, 4-CH)
&, 01 : ¥BF-DW04A (Voltage, ¢ . POOOT0 ~ POOOTE
=z 02 Default Parameter CHO CH1 CH2 CH3
o= 03 Default ¥ Channel status Enable j Enable Enable Enable
e 4+ Defaul T Output rarge o1 01 01 010w
=9 05 Detault - - e s
= 06 : Detault Input type 0~4000 0~4000 0~4000 0~4000
==z 07 Default [ CH. Dutput type Former value © Fomer value © Fomer value © Former value
J o EOR ] Cancel |
Delete Slot I Delete Baze Eaze Setting I Delate All I Details I Print ¥ | Ok Canceal
Module ready
P
| U .DD.F| MOy hOooF Ut .oz Enable all channels
D'l_|___l__| pp— ! _____ l—
uot.01.0 | T — N s | Write a digital input
1 | : | : at CHO
| I . L .
UDI.DII.I 1 | WOv : o001 UoT.od l— g{lﬁﬁ]a digital input
f | b | t ) - )
UDI.DII.E : | W : 0 : TG l— g{léﬁza digital input
| [ ] ! . . .
um,nll,g : | WY I a0 : 0oT.06 l— ﬂtruEﬁSa digital input
_____ | E——
CH. Run information Digital input data END
24
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(2) Program example with PUT/GET instruction.

Internal memory

Modl § address Data No. to write
odule ready Slot No. Data |
—_————————— . e p———— e
. I I.DF.F : [ FT r : I : L_ Run channel (0.1,2,3)
T y [
I | I T : — T : The range of output
| pUT I I | it
: : L — L ; Input data type
| I T
I I | [l .
— 1 T CHO output status
: | PUT : 1 : ;3 ' [ 0 : : 1 l_ {previous value)
| | | [l |
T T CHI output status
: I PUT : [ : 4 : : [ 1 : L. (min. waluel
[ - 1 L
| t T 1 CHZ output status
! [ FuT I | i e
[ . 1 N
— 1 T CHY output status
: [ po7 L B ! A L l_ (masx, value)
P ——— = — = ——===1 | E——
| —
Enabl I
. UU‘-UF-F: [wv ] orooor T oworoe ]| et
————t[E==-=een] | 1 . . .
| UD].DJ.D : | WY : 1000 : 01,03 L E{IEﬁDa dital input
[ | | s " " .
|UDI.DII.I | [ wov | 2000 ; 001,04 l— Etr%ﬁ]a dital input
I T T |
| | i i i
: UD].DJ.E : | WY : 2000 : 0ar.0s L— E{|Eﬁ2a dital input
| 1 . " "
Iuot.o1.3 1 Write a dital input
s | oy L 400 1 ot.06 1 &t ‘o
CH. Run information Digital input data [ g
il

(3) Program example using parameter in case of IEC type

_M_CHO_au
TEN

3]
_M_CHI_0u
TEM

ir—
M _CHz_0u
TEN

3]
__CH3_0u
TEM

1G0T DA
1B BN || BN END |
_01_CHO_DA _D1_CHI_DA
o0 4N ouTl T T 2000 4N oUTE T TA
R e DIEBAL
L — BN ENO || BN END |
_01_CH2_DA _D1_CH3_DA
o0 4N otk T o0 4N oTE T TA

ir—
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4) Program example using PUT/GET instruction in case of IEC type

THET THATT THSTZ
_1_RO¥ PUT_WORD PUT_WORD PUT_WORD
— | RE0  DOKE REO - OOHE REQl  DOWE R
0 JB&SE  STATL ] JBASE  STATE JB43E  STATE
1 JsLar 1 J5Lat JsLat
i {M400 1 {MA00 {Ma0D0
R R R
IGRO00F  {OATA 0 {DATH {DATh
IN3T3 IN3T4 IN3TE
PUT_WORO PUT_WaRn PUT_WORO
REU ™ DOME REN ™ DONE REL ™ DOME}
0 {BASE  BTATL 0 {BASE  STAT| {BASE STATL
1 {5LaT 1 {3L0T {307
3 JM&00 4 JHA00 JHA00
R R R
] JO4TH 1 JDATH 0T
IN3TR
PUT_WORO
REN DOMEL
] JB&SE  STATE
1 JsLar
g JM&00
R
3 DT
_M_CHO_mu
_01_Roy TEH
— | 33—
_0_CHY_ou
TEM
33—
_M_CHZ2_0u
TEM
35—
_M_CH3_mu
TEH
33—
_01 _ETI-ID_.*.E MOVE _m _ETHI _AC HOVE
— — BN EBMO}l— | —{EN ENO}
_01_CHO_D& _01_CH1_D&
1000 I 0uT Th 2000 {1 IM OUT} Th
_DI_ETHE_AE HOVE _DI_ETHS_AE HOVE
L—] b—EN EN0f—o | —— EN ENO}
_M_CHZ_DA _M_CH3_DA
3000 N ouT Th 4000 4 N OUT | Th
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3.14 Troubleshooting

3.14.1 RUN LED flickers

RUN LED flickers.

4 L

RUN LED flickers 0.2s intervals. I

Yes

| RUN LED flickers 1s intervals. I

It seems to be a module defect.
> Contact the nearest agency or LS branch office.

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
31# Parameter range excess error Adjust parameter setting range
41# Digital input value range excess error | Adjust digital input value range

% # indicates channel number.

3.14.2 RUN LED is off

RUN LED is Off.

-

correctly?

D/A conversion module is installed on the base

ik

1/0 information can be seen at the XG5000.

No

hi

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

Yes

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

> Contact the nearest agency or A/S center.

Contact the nearest agency or A/S center.
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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.

>

=z
o

Ak

External power (DC 24V) is supplied.

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

o

i

Wiring of each channel is normal.

No

i

Input voltage/current of external terminal
block is normal.

No

i

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)
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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

o

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.

No. ltems Specification Reference
Operatin
1 perating 0~55°C
temperature
Storage
2 —25~+70°C
Temperature
Operating 0 ) _
3 humidity 5 ~ 95%RH (Non-condensing)
Storage .
~ 0, -
4 humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
10 < f < 57Hz - 0.075mm
5 Vibration 57 < f < 150Hz 9.8m/s’ (1G) - 10 times
immunity Continuous vibration each
Frequency Acceleration Pulse width direction
IEC61131-2
10 < f < 57Hz - 0.035mm (XY and Z)
57 < f < 150Hz 4.9m/s° (0.5G) -
« Peak acceleration : 147 m/s® (15G)
Shocks )
6 . . ¢ Duration : 11ms
immunity
¢ Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave AC: +1,500 V LSIS standard
S r
impulse noise DC: +900V
Electrostatic ) IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
Noise Radiated
7 . . i IEC61131-2,
immunity electromagnetic 80 ~ 1,000 MHz, 10V/m
i ) IEC61000-4-3
field noise
. Power Digital/Analog Input/Output,
Fast transient Segment L IEC61131-2
) supply Communication Interface
/Burst noise IEC61000-4-4
Voltage 2kV 1kV
Operation ) .
8 ) Free from corrosive gases and excessive dust
ambience
9 Altitude Less than 2,000m _
10 Pollution degree Less than 2
n Cooling method Air-cooling
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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.(257C)

Within £0.3%

Full temp.(0~557C)

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(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

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

Here describes part names and functions.

%
X BF-RDOSA
RN 44— (1\
AL L/
t— ©
® —>
a2 2
I H EE [::E'
i =N
sl
LH EQ =l
=N
m; R
o =CH
o e
oree [
Q ex| I e
nm’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-RD04A
(Alarm indication LED)
ALM LED . . . A .
® Flickering: Disconnection is detected (1s intervals)
Off: normal operation
® Tirlr::llal » Terminal block for connecting external RTD temperature sensor
External
@ power supply | » Terminal for supplying external DC24V
terminal
® Connect(_)r 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 00¢C| .~
: /2 1100 313.71 Measured temperature
i~ ' Resistance (Q)
L I s Linearized sensor characteristics
————— Real Sensor characteristics
-200.0C

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

A
Temperature (C)

600.0C
17.14 0.0C| 2~
#1100 317.28 Measured temperature

—= Resistance (Q)

Linearized sensor characteristics
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 1°C. 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.
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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 + 5°C: 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:
1007 -[{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 123.4°C, 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.
9
« Conversion Cto°F, F = gC +32

« Conversion ‘Fto C, C = g(F —32)

(3) Maximum temperature input range is higher/lower within 10°C 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 ~610.0TC
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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.
(200 x10+2000)

2

Scaling value = = 2000

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)

—
Aterminal A
B terminal 8
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) o
Any sensor is not n
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

—reH—n{"

g 091 (-
L

24V
*1 If sensor and compensating wire are shielded, *3
shield line can be connected to FG 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 FG
. .
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 ———

24V
*2
) ) ) 24G
*1 If sensor and compensating wire are shielded,
shield line can be connected to FG terminal of
the module. G
*2 DC 24V external supply terminal to supply the
analog power to module
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4.10.3 If 4-wired sensor is used (connection terminal unit is used)
Terminal block
Y A A
o

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

the analog power to module
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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)

Filtered temperature = -
Filter value s + (40,,s x Channels used)

A
Temperature(C)

Filtered Temperature
Actual temperature

100 C

63.2 C

v

Time (ms)

< »
< »

Filtering
Constant (ms)

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

ltem Details

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

- Sensor type

[I/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 a x|

ttems |
=-2F Example_XGB
=@ NewPLC(XGB-XBMS)-Offline

------ %j Varable/Comment

El@ Parameter

------ Basic Parameter

R[5 Pane
: - [ Embedded Parameter
B8 Scan Program

------ MewProgram

(3) If [IIO 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.
x|

Module list

1 {0 Base 00 : Default [ sl | boduls | Comment [ Input Fiter | Emengency Ouf Allacstion I
=0 - I N
iz 02 : Default J
= 03 Defaut
=z 04 : Default
=z 05 : Default
= 06 - Defaut
ez 07 : Defaut

||| ||

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

4-12
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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.

: Module list
| [ = @3 Base 00 Default [ st | M odule [ Comment [ Input Fiter | Emergency Du Aloation |
@ 00 : Default {main)
S0 S S
ez 02 Defauit 2 -] Digital Module List
e 03 - Defauit 3 E-fg], Special Module List
i 04 Defauit A 5 Analog Input Module
e 05 Defaut = [ Analog Dutput Module
ez 0 - Defauit - Temp. Measuing Module
ez 07 Default g -5 BTG
7 B <EF-RDOTA RTD, 10H)

-8, Communication Module List

Dielete St E talls Prirt Vl OK | Cancel |

(6) After the module selected, click [Details] or double-click relevant slot.
2

Module list

= Base 00 Defautt [ st ] Module [ Comment | InputFiter_[Emergency Ouf Alloation
ozz 00 : Defautt Dimain] i
: & 01: XBF-RDD4A (RTD, 4 _ B - PO0040 ~ POO0T
g Default :
: Defautt
: Default
Default
: Defautt
7 : Default

|| | e |

| — T

Delete Siot | | Dedeicicse | [BaseGettng || DeteAl | Detals || e ¥ | ok | cancal |

(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.

L
i Madule list
| [E @ oo 00 Dotk X5 Alocaton
00 : Defauit
= XBF-RDO4A (RTD. 4CH)
&5 01 XBFROD4AF Piiniad = Bt
gz 02 Defaut Parameter CHO CH1 CH2 CH3
~ezz 03 : Default - P i
04 Dttt [ Channel status Disable + Dizable Dizable Dizable
o
= 05 Defaul [ Sensor lype PTi00 PT100 PTi00 PT100
o 06 . Defaull [ Temp unit Celsius Celsius Celsius Celsius
o 07 Default Filter contant i 0 i 0
[ Scaling Disable Disable Disable Disable
L Core
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 | oHa CH2 CH3

[T Channel status IDisahIa j Disable Disable Disable

™ Sensor tupe PT100 FT100 PT100

I Temp. unit Enable Celsius Celsius Celsius
Filter constant i i} i] 1]

™ Scaling Disable Disable Disable Disable

ok |  caca |
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(b) Input sensor type setting screen

2]
XBF-RDO4A (RTD, 4CH)
Paramater CHO CHA CH2 CHz
[" Channel status Disable Disable Disable Disable
[T Sensor type PT100 j PT100 PT100 PT100
[ Temp. unit PT100 Celsius Celsius Celzius
Filter constant : 0 1] 1]
[T Scaling Disable Dizable Dizable Disable
[ ok | Cconcel
(c) Temp. unit setting screen
21
XBF-RDO4A (RTD, 4CH)
Parameter CHO CH1 CHZ2 CH3
[T Channel status Dizable Dizable Dizable Digable
™ Sensor lype FT100 FT100 FT100 FT100
™ Temp. unit Celsiug j Celziug Celziug Celsiuz
Filter constant ] 0 0 0
™ Scaling Fahranheit Diisable Diisable Disable
QK I Cancel
(d) Scaling setting screen
I
XBF-RDO4A (RTD, 4-CH)
Parameter CHO CHA CH2 CH2
[T Channel status Disable Disable Disable Disable
[ Sensor type FT100 FT100 FT100 FT100
[T Temp. unit Celsius Celsius Celsius Celsius
Filter constant 0 0 0
[~ Scaling Dizable Dizable Disable
[ ok | caca |

(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, 4CH)

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
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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/O 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.

& XG5000 - [NewProgram]

Eroject Edit Find/Replace View Online Monibari Debug Tools Window Hel

O = @ & % @ = [ Start Monitoring
= e

& o a?|dsa ;
AF 4F dBF M — 1 —» % 4 ¢ Pausing Conditions... L
Esc| F3 F4 sF1 sF2 F5 F6 sFR sF9 F9

| Project Window - x
I System Monitaring

tems
5 5B Eeample_XGE - Device Monitoring
EI@ NewPLC{XGE-XEMS)-Stop @, Special Module Monitoring
Ej Variable/Comment {4 Trend Monitoring
= [ Parmeter [ Custom Events

-8 Basic Parameter
: E 1O Parameter
| B[ Embedded Parameter
El-{&] Scan Program

“.[E] NewProgram

3 Data Traces
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(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.

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

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

Special Module Infomation 21x|
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.

Special Module Monitor

XBF-RDO4A (RTD, 4-CH)

zZixl

Itemn CHO CH 1
Temperature value
Scaling value
Min. temp value
bdax. temp value
Itern CH 2 CH 3

Temperature value

Scaling value

Hin. tamp valus

Fam. temp value

Iterm

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 |
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(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.
x|

XBF-RDD4A (RTD, 4-CH)

Item C

0 /QH-‘I\\

Temperature valug

Scaling value

Min. termp value

Monitoring screen

Item CHZ

Temperature value

Scaling value

(]
oioolTioo oo
w

Min. temp value

H
0
0
0
Max. temp value a
H
0
0
0
0

Max. temp value

Item Setting value | C)ﬁd-bﬂu%
Ehame] tH Detail of channel 0

Channel status Dizable Dizable
Sensal type i | PT100
Temp. unit Celsius \ Celsiuz

Filter constant 0 \\ 1]

Scaling Disable NLizabls"

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].

21x]

XBF-RDO4A (RTD, 4-CH)

Item CHO CH1

Temperature value

Scaling value

in. ternp value

H H

1] 0

] ]

0 0

Maw. termp walue 1] a
Item CH2 CH3

] ]

1] 0

1] 0

] ]

Temperature value

Scaling value

in. temp value

Max. temp value

Ikem Setting value Curent value
Channel CHO
Channel status Dizable Dizable
Sengar type FT100 FT100
Temp. unit Celsiuz Celsiuz
Filter constant 1] ]
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.

SEINEIGE [Test] function is only available when XGB CPU unit’s status is in [Stop]
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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 1/0
parameter. The user can modify the variables and comments.

(1) Procedure

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

Module list

5 09 Base 00 : Defaul [ st ] Module [ Comment [ input Fiter[Emergency Ouf Allocation [
&, 00 DC 24V INPUT/TRC

Ofrmain)

DC 24% INFUT/TR O

‘3Standard [msf  Default
1044 RTD. 4- - N

PO00D0 ~ PODO3F -
PO0040 ~ POOO7F

XBF-RDIMA (RTD,
ez 02 : Defautt
ez 03 : Defautt
ez 04 : Defautt
=z 05 : Default
~ezp 06 : Default
ez U7 : Default

e ]

Kl —— L

Delte Siot | | Dokizbase | Bamiotivg || DeleteAl || Detmis | pam ¥ | oKk | Cawcel

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

@, XG5000 - [Variable/Comment] P[] 3
38 project Edit BndfReplace View Crline Monitor Debug Tooks Window Help -1

DEAHES 2 as | BE P 9 ibBX|(ExLY AMFFL e
EH OO G0 | FES SLBACEHBMIBWEE (ITD T0 (NI EBARE
AHUBERARERGREERAR BoEEREEE® =EMB | @ x|

Project Windowr - x
‘ = ‘ [V] view variable IVewDevoe \@wwrag ]
ems. |
=8 Example_XGB [ Variable | Typs | Device | Tre
-6 NewPLC{XGB-XBMS}Offine 1 | |
+-23 Variable/Comment
=-[#% Parameter

: Basic Parameter

. o[ 1O Paremeter
[E Embedded Parameter
-

B3 Project

[Fonctenire - %|

[Most Recently Used =| ek

kil | r

[ Function Name [ —m
NewProgram % Vanable/Comment

* [ P | Twee |

N | [

H

o

5 5

< z

2 =

?: 4 b |5

S [ e[} Monitor 1 2 [[A[« T+ ¥ Result £ Theck Progran p,Find 1 AFind 2 ), Communicat ion A Cross Reference ), Use

[newpLC [offine [ | [view variable [ove 2

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

I%l,Eroje::t Edit| Find/Replace Wiew Online Monitor Debug Tools Window Help

D6 |2 o0 4B X
ﬂ,ﬁ(% Cut Ctrl+¥ ZLBCMEMA
& Lt 4 [E3 copy cohe b gy g 4 A o i
Praject Windc
SRS o Delete Del [V] View variable IHVEWZ‘EW
fems
—E@‘ Exan Select All Cirl+A Variable Ty
E-@D 1248 Insertline ci+ 1

12 Delete Line Ctrl+D

Export Variables to File...

| Register U Device

B Project
| Function/F8 x|
[Most Recertly Used ~1| Edi |
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(d) Click ‘Yes’.
8+ (G500 - Variable/Comment) = =loix]
Project Edit Find/Replace View Onlne Monitor Debug Tools Window Help ;Iilzl
el 8 26 BE D 20 BEX 22T AL e
BHPOR G0 B  LLACHEIAMBE (TT0T0[WE (BB

GBHUES s a b HESEBNARS I8 PO m| & o]

Project Windowr N
l 3 = | =) [V] view variable I|E|View Device 1 [¥] view Fiag ]
ems -
£-EE Example_XGE | Variable Type | Device | Coemment
- NewPLC[XGE-XBMS)-Offlne 1|

e T — x

Automatically register comments in the U Devices according to the special module set in the If0 parameter.
The previous comment will be deleted.
Continue?

i Project

Yes Mo |
Function/FE

Most Recently Lsed x| | Edit
I g |;I—I =
Function Mame e — L
NewProgram i Variable/Comment

= [ P [ Twe [ |
‘ ‘
£ ‘ [

o

= sz
s ]
£ E
£ =
P u.
=K | 5]
Sl Monitor 1 4 Monitar 2 2 W[ [ ¥\ Result fTheck Proaram J, Find 1}, Find 2 j, Communicat lon J, Cross Reference ), Use

|MewpLC |offine [ |—| Ove 2

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

Project Edit Find/Replace Wiew Online Monitor Debug Tools Window Help 1= x|

RS = as BE D 9 bBX EXL% AT D e

+11

% OO0 FEX BLACHEAMEE 20D TUluan SR G
EHUES R ARAANLEREeRs Dol an »5mn|e oo

Projs Windowr - ¥
[Project J

[V] view variable IE‘W&W Device ] [¥] view Fiag ]
ltems II;
-2 Example_XGE* Variable Type ¥| Device Comment -
B ) NewPLC(XGB-XBMS)}Cffline 1 _071_RDY EIT U01.00.F Temp. Measuring Module : Module Rez
%3 Wariable/Comment B _01_CHO_ACT BIT U01.01.0 Temp. Measuring Module : CHO Runnir
B[ Parameter B _D1_CHI_ACT BIT u01.011 Temp. Measuring Module - CH1 Runnir
Basic Parameter — {4 _D1_CH2_ACT BIT U01.01.2 Temp. Measuring Madule : CH2 Runnir
% gﬂob::';a‘:;mmer 5 _01_CH3 ACT BIT UD1.012  Temp. Measuring Module : CH3 Runnir
L . 6 _01_CHO_BOUT :EBIT uo1.01.4 Temp. Measuring Module : CHO Input O
B Project 7 _07_CH1_BOUT EIT ug1.01.5 Temp. Measzuring Module : CHT Input D
8 _07_CH2_BOUT :BIT U01.01.6 Temp. Measuring Module : CH2 Input D
| Function/FB -~ x|llg _D1_CH3_BOUT :BIT uo1.01.7 Temp. Measuring Module : CH3 Input D
|Most Recertly Used 7| [ Edi | 10 |_01_CHO_TEMP 'WORD o104 Temp. Measuring Module - CHO Temp. =
1 | 2
| Function Name e —— — —
NewProgram 'ﬁ[ Vanizble/Comment
= [ FLC \ e | |®
4 4
=] |
=
o
= 3
b=l bl
E £
S =
=R o (@
S e [ Honitor 1 & [MTA ¥ Result {Theck Prasren j Find 1 A Find 2 j, Communicat ion A Cross Reference j Use

|MewPLC |Offiine [ |— [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.

3 ute.00.F ute.01.0 [ oy Uoz.04 D000 ||

Uz | [ wov U205 Doom ||
| U0z 01 2 [ wov Uz.0s Doz ||
| 102,015 [ wov oz Dooo3 |
; END

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

T7_TAIAC
2RO T | wv  oowee oo |
1T 1T L
_02_CHI_AC
T | MOV _D2_CHI_TEWP  DOODI L
1 k
iy _02_CHZ_AC
T | wov  _oeco_tewe  oonoe I_
11 k
iy _02_CH3_AC
T | Wy ecwsee oo |
11 k
. END
(c) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
uuz}.nlu.F un:zl.uﬂ 0 [ oy Uo2.04  Doooo ||
_02_CHO_AC 02_CHO_TE
| A 7 e
uoz.01. | [ v uoz.0s  Dooot |
_02_CHY_AC 02_CH1_TE
] T e T
UDEE.DR 2 | Mow oz, 06 Qoooz l_
_02_CHZ_AC 02_CHZ_TE
i T TP T
oz 013 [ mov uz.07  oooo3 ||
_02_CH3_AC 02_CH3_TE
i T TP T
| END

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

[ mov uo2o4  Doooo |]

[ mov

MoV

[ wov

EMND
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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 .
(S', ‘M type) (EC type) Details Content R/IW
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

Uox.01.0 %UX0.x.16 | CHO Run flag

Uox.01.1 %UX0.x.17 | CH1 Run flag Bit On(1): channel run N

U0ox.01.2 %UX0.x.18 | CH2 Run flag Bit Off(0): channel stop

U0x.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

uox.04 %UWO0.x.4 CHO ~digital ~output Temperature value x10 R
value

UOX.05 wuwoxs | CH1 digital output _ R
value

UOX.06 wuwoxe | CH2 digital output _ R
value

UOX.07 wuwox7 | CH3 digital output - R
value

U0x.08 %UWO0.x.8 CHO scaling value 0 ~ 4000 R

u0x.09 %UWO0.x.9 CHL1 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) U0x.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) UOx.00.0 ~ U0x.00.3 (%UW0.x.0~%UWO0.x.3): 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

Apeay

|

|

|

|

|

|

|

|

|

|

|

|

|

|
loug

(%UWO0.x.0)

\ |
! v

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

bitl5  bitl4  bitl3  bit12  bit1l bit10  bit9  bit8  bit7  hit6

bit5

bit4

bit3  hit2 bitl  bitd

UO0x.01

(%UWO0.x.1)

clc
—|=|=|=|H |H
3|2

I

I

I
I
T
I

(3) Temperature value

\

|

Disconnection information (bit)
Bit On (1): Disconnection

Bit Off (0): Normal

V

Run channel information

Bit On (1): Run
Bit Off (0): Stop

It displays current temperature value. Its form is temperature value x10.

bit15  bhitl4  bit13  bitl2  bitll bitl0  bit9 b8  bit7  bit6

bits

bit4

bit3 btz bitl  bitd

U0x.04

CHO temperature conversion value

U0x.05

CH1 temperature conversion value

U0x.06

CH2 temperature conversion value

U0x.07

CH3 temperature conversion value

(%UWO0.x.4)
(%UWO0.x.5)
(%UWO.x.6)
(%UW0.x.7)
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4.15.2 Operation parameter setting area
Operation parameter setting areas of RTD input module are as follows.

hfl_'eer?(.ory addrg:(s:. Details R/W Remark
On 0 Channel enable/disable setting R/W PUT
1y 1 CHO sensor type setting R/W PUT
24 2 CH1 sensor type setting R/W PUT
3u 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
6h 6 CHO filter constant setting R/W PUT
7 7 CHaA1 filter constant setting R/W PUT
8 8 CH2 filter constant setting R/W PUT
O 9 CHa3 filter constant setting R/W PUT

An-114 10~17 Not used - -
124 18 Scaling setting R/W PUT

131434 19~67 Not used - -
44y 68 CHO disconnection information (code) R/W GET
45 69 CH1 disconnection information (code) R/W GET
46H 70 CH2 disconnection information (code) R/W GET
47H 71 CH3 disconnection information (code) RIW 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  hbit7  bit6  bit5  bit4  bit3  bit2  bitl  bit0

Address 0

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

\ |

V
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  bit14  bitl3 bit12  bitll bitl0  bit9  bit8  bit7  bit6  bit5  bit4  bit3  bit2  bitl  bit0

Address 1 ChO 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

4-23
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(3) Setting temperature display unit
Unit of temperature conversion value can be specified as Celsius/ Fahrenheit.

bitl5  bitl4  Bitl3 hit12 bitll bitl0  bit9  bit8  bit7 bt  bit5  bit4  bit3  hit2 bitl  BitO

Address 5

clc|c|c
—|=|=|=|=|=|-|-|=-|=-|—|—|H|H|H|H
320110

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.

bitls  hit14  bitl3 bitl2  bitll bitl0  bit9  bit8  bit7  bit6  bit5  bit4  bitd  bit2  bitl it

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.

bitl5  bitl4  bit13  bit12  bitll bitl0  bit9  bit8  bit7 bt  bit5  bit4  bit3  hit2 bitl  bitd

Address 10

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

Bit Description
0 Scaling function is not used
1 Scaling function is used

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

bitl5  bit14  bitl3  bit12  bitll bitl0  bit9  bit8  bit7  bit6  bit5  bit4  bit3  bit2 bt bit0

Channel 0 disconnection information

Addr . . . .
ddress 68 (0: normal,1: sensor A disconnection, 2: sensor B disconnection)

Address 69 Channel 1 disconnection information
(0: normal,1: sensor A disconnection, 2: sensor B disconnection)

Channel 2 disconnection information

Address 70 _ : . .
(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)
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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]

Module list
= @ Base 00 : Default I Slat | odule Comment | Input Filter |Emergenc:y Ot Allacation |
: :DC24VINPUT/TRC [ Ofmain) |DC 24V INPUT/TR O ‘3Standard [msl  Defaul PO0000 ~ FOOO3F
TSN 2 1 [TROUTPUT, ' " Defaul P00 00
- XBF-ADD4A (RTD. 4 2 | XBFRDOMA[RTD, 4- POO0A0 ~ PO0TTF
: Defautt 3
: Default
: Defautt 4
: Defautt g
: Defautt [
7
N o
Delete Slat | Delete Base | Base Sefting Delete Al | Details | Print ¥ | 0K I Cancel
XBF-RDO4A (RTD, 4CH)
Parameter CHO CH1 CH2 CH3
[ Charimel status Enable Enable Disable Disable =
™ Sersor type PT100 PT100 PT100 PT100
™ Temp. urit Celsius Celsius Celziuz Celziuz
Filter constant 1] 1] 1} 0
[T Scaling Disable Disable [Dizable [Dizable
ok | Cancel |
ugt2o00F  L0Z010  UD2Z014 .
| L I/l MoV unz2.04 pooe || Moving channel 0 temp. value to
Temp. Temp. Temp. Temp. DO area
Measuring | Measuring  Measuring Measuring
Module : Module : Module : Module :
Module CHO CHO Input CHO Temp.
Feady Rurning  Disconnecti Value
0 on
| U02011  U02015 ;
I Y MoV U02.05 pooot || Moving channel 1 temp. value to
Temp. Temp. Temp. D1 area
Measuring  Measuring Measuring
Module : Module : Module :
CH1 Input CH1 Temp.
Rurning  Disconnecti Value
on
N | - — Moving channel 0 disconnection
L GET = & Mooo "} information to M0
| Ger - Mo10 ! Moving channel 1 disconnection

=

END

information to M1
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(2) Program example using PUT/GET command

F033 PO
.k “
3| 1=mon
i I SUTE 2 a Q] 1 L
| [ sute 2 RO 2 I_
| [ sute 2 5 OO 1 I_
| [ sute 2 3 HOD 2 |
_=-|:-)3=1 Ua200F J-12-3=1 i J_-:t=2r;3=1: o ] I_
H

Mo oo ||
| | GET 2 54 M0 1 I_
| | GET 2 ] MO0 1 L

(3) Program example using parameter in case of IEC

_0_RDY
— —

Tenp,
Measuring
Module
Modu |2

Ready

_DW_CTHD_#.C _Dl_E?D_BD

Tenp, Tenp,
Measuring  Measuring
Module odule

0 CHO Input
Disconnect
ion

_01_CHO_TE
WP 1

CH
Running

Tenp,
Measur ing
Modu|e
CHO Temp,

Ya lug

MOVE
EM  EMD

_D1_CHI_4C _01_CH1_BO
T 1T

Measuring
Module
CHI Input
Disconnect
1an

_D_CHI_TE
WP 4

Heasur ing
Module :
CHI
Running

Tenip,

Measur in:
Module :

MOYE
EN  END

IN- T

INST

GET_WORD

CHOTempDat
a

CH1 TempDat
a

INST1
GET_WORD

] 4

1 4

& 1

RED ™~ OONE
BASE STAT
SLOT  DATA

MAOD
R

CHOD i sconn
ectioninfo 1

]

REW ~ DOKE -

BASE STATL

M&00
R

CH1Disconn
SLOT DATAL 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 0 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

_10N start
| —
1 =can ON
[M3T [H3T1 [H3T2
PUT_W0ORO PUT_WORO PUT_WORD
REQ ~ DOME REQ ™~ DOME REQ DOMEL
0 JB&SE  STAT| 0 JBASE  STAT 1] JB4SE  STATL
1 J5L0T 1 JsLaT 1 JaLat
0 JM&0D 1 JMa00 b JMa0n
R R R
3 J0ATH 0 JOATA 1} J04TA
| [H3T3
PUT_WORD
RECD ™ OOHE L
_01_CHO_AC  _01_CHO_BO
start 01 _ROV T Ii} MOYE
| | | | | | 171 EN ENO L 0 JB&SE  STATE
Temp, Temp, Temp,
Measuring | Measuring  Measuring
Module : Module : Modu | &
Module CHO CHO Input
Ready Running  Disconnect
| ian
_01_CHO_TE CHOTempDat
MP 1IN QUTE a 1 JsL0T
Temp,
Measuring
Module @
CHO Temp.
| Yalue
g JMA00
| R
_D1_ETHI_#'.E _D1_E¥I_BD HOVE
— ] —/—— EN ENOL 0 J0ATA
Temp, Temp,
Measuring  Measuring
Module : odule :
CHI CH1 Input
Running  Disconnect
] ian
_01_CHI_TE
WP 1IN OUT ¢
Temp,
Measuring
Modyle :
CH1 Temp.
| Ya lue
IHST4 [HSTE
GET_WOROD GET_WORO
REQ ~ DONE REL ~ DOME}
0 JBASE  STAT| 0 JBASE STATH
CHOD i scann CHID i sconn
1 J5SLOT  DATAL ectioninfo 1 J5LOT  DATAL ectioninfo
[ JM40D B9 JMADD
R R
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4.17 Trouble Shooting

4.17.1 RUN LED flickers

RUN LED flickers. |

:

RUN LED flickers 0.2s intervals. 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.

hik

I/0 information can be seen at the XG5000.

> Contact the nearest agency or LS branch office.

N

i

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

> Contact the nearest agency or LS branch office.

Yes
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4.17.3 ALM (Alarm) LED flickers

ALM LED flickers.

-

3 wired wiring is normal.

N > Wire properly referring to 4.10

i

Wiring to sensor is normal

o > Wire properly referring to 4.10

o

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

FG ground is normal.

No > Execute FG ground properly referring to 4.10

T

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.



Chapter 5 Thermocouple Input Module (XBF-TC04S,TC04B)

Chapter 5 Thermocouple Input Module

5.1 General

Here describes specification, handling, and programming of XGB thermocouple input module (XBF-

TC04S/XBF-TCO04B).

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 XBF-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 -

XQB IEC high-end type basic XEC-DxxH Basic unit |Ver 1.0 or above -

unit (XECH) XG5000 |Ver 3.0 or above -

5-1




XGB Analog edition manual

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—. Programming

- Program to read analog data
(U device)

If there is error or thermocouple input
data is abnormal, refer to the trouble
shooting.
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2) Before using the thermocouple/voltage input module, follow steps below.

XBF-TC04B

Checking performance specification I—.

System configuration and selection I o
Wiring I °

Reading temp./voltage input data

Setting parameter I—.

If there is error or thermocouple/voltage
input data is abnormal, refer to the
trouble shooting.

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

Programming I—. 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.

No. Items Specification Related
standards
1 Operating 0~ 55 °C B
temp.
2 Storage 25~470°C -
temp.
Operating .
5~95%RH (Non-condensin -
3 | humidity ORH ( 9
Storage .
5~95%RH (Non-condensin -
4 humidity 6RH ( 9
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 < f < 57Hz - 0.075mm
57 < f < 2
L 9.8m/s°(1G -
Vibration 150Hz s'(16)
5 immunit Each 10
y For continuous vibration . . IEC61131-2
times in
Frequency Acceleration Amplitude ) X’Yfz
directions
10 < f < 57Hz - 0.035mm
57 < f < )
150Hz 4.9m/s“(0.5G)
e Max. impact acceleration : 147 m/s*(15G)
Shocks e Authorized time : 11ms
6 Immunity e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z IEC61131-2
directions)
Square wave +1,500 V LSIS standard
impulse noise
Electrostatic ) . . IEC61131-2
discharging Voltage : 4kV(contact discharging) IEC61000-4-2
Radiated
7 _Noise electromagnetic 80 ~ 1,000 MHz, 10V/m I:EEé: 6611010301_;12_’3
immunity field noise
Fast Power Digital/
; Segment Analog 1/0
Transient module communication interface IEC61131-2
/burst IEC61000-4-4
noise Voltage 2kv 1kV
Ambi .
8 mplgnt No corrosive gas or dust -
conditions
Operating
9 . 2000m or less -
height
10 Pollution 2 or less B
degree
11 | Cooling type Natural air cooling -
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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, R type: 0.5C

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Ambient temperature(25C)

Within £0.2% — note 2)

Accuracy Temp. coefficient

(range of operating temp)

+100 ppm/T

Conversion time

50ms / channel

Reference

Auto compensation by RJC sensing (Thermistor)

junction
compensation

Compensation amount

+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-TCO04B)

Items

Specification

Number of input channel

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

Analog input range

0~ 100 mv
(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




XGB Analog edition manual

(3) Common specification (XBF-TC04S/XBF-TC04B)

Iltems Specification
Terminal —inner Photo-coupler insulation
. circuit
Insulation Terminal — operatin
method P 9 | bc/DC converter insulation
Insulation POWer
Between channels Photomos relay insulation
Dielectric withstand voltage 400 V AC, 50/60 Hz, 1min,
9 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

7 (when using XBM(C)-DxxxS “S”)

Max. number of equipment 10 (when using XB(E)C-DxxxH “H")

Filter process Digital filter (200 ~ 64,000ms)
Time average (400~64,000ms)

Additional Average process Cour\t average (2~64,000 times)
function M.ovmg average (2~1.00)

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-TC048
RUN - @ RUN -« @
ALM - @ ALM - ®
® —>» ®—>»
CH CH
gtz | ) gzl | )
- =] - (o]
g P g A
-—|=] -—0[=]
4> - o':zl 4’ - OI:EI
i = =l
-—8|R=] _/ -—8|R=] _/
ne ([0 ne |8
o] (o]
0C28y - 0c2ey -
i @ el @
KATR 0~100m
¥BF-TCO4S XBF-TC04B8
WL A /- =
No. Name Description
P Displays the status of thermocouple input module
On: operation normal
® RUN LED Flickering: Error occurs (0.2s flickering)
Off: power Off or module error
P Displays the disconnection status of thermocouple input
module (Alarm indication LED)
@ ALMLED Flickering: Disconnection error occurs (1s flickering)
Off: operation normal
® 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 » Thermistor for reference junction compensation (RJC)
compensator
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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 T(-5891 V) ~ 1300 C (52410 V)

Electromotive force

Temperature

(2) Thermocouple J (JIS C1602-1995): -200 CT(-7890 V) ~ 1200 T (69553 V)

Electromotive force

Temperature
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(3) Thermocouple T (JIS C1602-1995): -200 CT(-5603 4V) ~ 400 C (20872 W)

25000—

20000

15000 -

10000

5000

Electromotive force

400 —-300 —200 -100 100 200 300 400 500

-5000

— 10000
Temperature

(4) Thermocouple R (JIS C1602-1995): 0 T(0 4V) ~ 1700 T (20222 V)

25000

20000

15000 |

10000

000 |

Electromotive force

-200 200 400 600 300 1000 1200 1400 1600 1300 2000

5000
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 O'C. 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).
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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 -1=30
_’*"DﬂDI“ [ mov uol.o4 D000 L{
_D1_CHO_TE
WP
Temperature indication value
— (Inner memory)
L Indication
Monitor indication type
contents _193.0C
Unsigned decimal 64306 ! >
! Temperature
. . -1230 ! value
Signed decimal (-123.0°C) i
- hFB32 i
Hexadecimal | fiFbec ./ »—1230
As instruction 64306

(2) Temperature display unit
(@) K, J, Ttype: 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)
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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 (25C) note2)
(0 ~55%C)
-270.0C ~ -200.0°C - note3)

% -200.0°C ~ -200.0C ~0.0C +3.0C +7.5C 0.2C

1300.0C 0.0C ~ 1300.0°C +3.0C +7.5C 0.1C
1300.0C ~ 1372.0C - note3)
] -210.0°C ~ -200.0°C - note3)

J ~200.0€ ~ -200.0°C ~ -100.0°C +2.8°C +7.0C 0.2C

1200.0°C o — == — .
-100.0C ~ 1200.0°C +2.8°C +7.0C 0.1C
-200.0°C ~ -270.0°C ~-200.0°C - note3)

T ; : : - - :
400.0°C -200.0C ~ 400.0C +1.2C |  #30C | 01T
0.0C -50.0C ~0.0C - note3)

: P : e Py :

R 1700.0C 0.0C ~1700.0C +35C | +8.5C | 05T

1700.0°C ~ 1768.0C - note3)

Notel) Total accuracy (normal temp.) = accuracy (normal temp.) + cold junction compensation accuracy
= #(full scale X 0.2% + 1.07C)
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 + 5C): within the £0.2% range of measurement temp.
(2) When ambient temp. is operating temp. (0 ~ 55C): within the £0.5% range of measurement temp.

Ex.) When K type thermocouple is used and ambient temperature is normal.
In case of measuring 1000C temperature, output range of conversion data is
10007C - [{1300 - (-200)} x 0.2 %] -1 ~ 1000°C + [{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 XGF-TC4S 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 i 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 Channel ALM LED Disconnection
status run status flag
Run Off Off
Normal
Stop Off Off
Thermocouple Run Flickering (1s) On
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 -270.0C
J type -210.0°C
T type -270.0C
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.

. A
Scaling
Conversion
value
Y1
13000
Y
5000 (€= =-=-=" _
:
X0 i
-200.0 i -
500.0 1300.0 Temperature
X X1 value
-2000
YO

Y1-YO
Scaling operation: Y = (¥1-Y0) (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
500.0C, the value scaled is as follows.

» Scaling conversion value = (13000 —(=2000)) (500 — (—200)) + (—200) = 5000
(2300 — (—200))
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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.

(previousl y filtered temp. value x fileter va lue ) + (presen input temp . value x 50, x No.of channel used)

Filtered temp. value = g
Filter val ue ., + (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 T

[
»

< > Time (ms)

< L

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

] i

Channel scan mterval

[ - -
4 L >

Averaging section Averaging section Averaging section

<4

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
dlsplays the average of the total sum in digital data.

- —— Temperature change after averaging process
: Actual temperature change

] ]

Q—M—M—FQ—FQ—FQ—FQ—FQ—M—M—M—M—M—DQ—P!—P

Channel scan interval
e i B . B E———

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

€]

e
1] o)

5 &
o
’

*

D+ D+B+) D+ D+ +(B)
Average Average

D+ @D+ D+ B
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 yle
Maintaining previous | Display max./min. value Maintaining previous |
max./min. value max./min. value

Display max./min. value

Initializing max./min. value Initializing max./min. value
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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 I Signal Purpose cH N Signal Purpose
—@|[Fo ] CHO + ) @[] CHO + )
I [ CHO - CHO TC input R o Sro—| CHO TC/Voltage input
T % Sl CHITCinput T % S 1 CH1 TC/Voltage input
] [co | CHz + . wales T CH2 + .
R [ IO CHo = CH2 TC input A [ I oo~ CH2 TC/Voltage input
+ =] CH3 + ; + =] CH3 + )
SEl CH3 = CH3 TC input S&E L R CH3 TC/Voltage input
L | = | S NC Not used S (= N NC Not used
e DC24V+ o) DC24V+
:fj:_"m L DCoaV= DC24V supply :Jc?:_v =l DCoaV= DC24V supply
sé-Tones e

= =

(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
( ) -

C il
=D

[o]ofo

FG

1=

1) In case sensor and compensating cable are shielded, shield connection is possible to PLC FG terminal.
2) Itis 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.



Chapter 5 Thermocouple Input Module (XBF-TC04S,TC04B)

(4) Voltage (0~100mV) input wiring example

+D CHO =
A XBF-TC048B
g
ALM
+D A CHI
_
+D 0 CH2
g ]
CHO+ |/, F=]
CHo- fﬂm
CHI+ ||, | © £
CH1- LE[:E
CH2+ |, 5]
cHz= || ||
cHar |l | Ol 55
oha- || (1553
NC
DC power DC24V+ %
(Analog power DC24V— || |oczey
supply) e | rel
XBF-TC04B

V‘L,,‘J =

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 mTTTTTTTTTITTITOA !
| i 5 i
: S LI :
| Vs <> i Vin i Ri E
i ! Rc ! i
i s 1 i
' 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

Ri xVs

Vin =
n [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-Avr.)
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 Window x

tems
= @ Example_¥GEB
=) NewPLCHGB-XBMSHOffline
¥ Variable/Comment
=-[#4 Parameter
Easic Parameter

2 /0 Parameter

+-[E Embedded Parameter
= Scan Program
Mew Program

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 |
= 00 : Default Ofmain)
Soomn | L
ez 02 1 Default 2
= 03¢ Default 3
= 04 : Default
o= (5 : Default 4
== 06 : Default 5
= 07 : Default [
= 08 : Default 7
= 09 : Default a
= 10 Default q

10
< >
(o v) o) (oo

(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 0jmain)
2 01 Defaut - I
oz 02 : Default 2 ] Digital Module List
= 03 : Defautt 3 =-Jal Special Module List
== 4 : Default 4 B Analog Input Module
o 05 : Default E B Analog Output Module
= DE : Defautt : =B Temp. Measuring Module
o= 07 : Default B <BF-RDO4A RTD, 4-CH)
7 g =BF-RDO1A (RTD, 1-CH)
#BF-TCO45 [TC, 4-CH)
B Communication Module List
F3 >
Print ¥ ] [ QK ] [ 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 |
= 00 : Default D[main]
& 01 JGRTCHS (TC 4C - g
=== 02 : Default
=== 03 : Default
== 04 : Default
== 05 : Default
== 06 : Default
== 07 : Default

RN = R (S Y

; > by

Delete Al | [ Detais | [ Pt ¥ | [0k ][ Cancel
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(f) Select the required settings in Parameter Settings and click [OK].

Module list
= 9 Base 00: Defaut XBF-TCO045 (TC, 4-C|
=z 00 Default
&5 01: xpRTCo4s (1| XBFTCOSS(IC. 4CH) PO0040 ~ POOOPF
e 02: Defat Parameter o | o CH2 tH3 |
= 03 : Default - - - -
oz D4 Defaut [ Channel status Dizable ﬂ Dizable Dizable Dizable
= 05 : Default [ Sensar status K K K K
=z 06 : Default [ Temp. unit Celsius Celsius Celziuz Celziuz
zp 07 : Defautt Filter constant a 0 0 a
[] 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 -327E8
Scaling max. value 32767 32767 32767 32767
< [ OK ] [ Cancel ]
Delete Siot [ peetear |[ Dewis | [ Pt ¥ ] [ ok ][ cancel

(g) The initial values of each item are as figure shown below
1) Channel status (Disable / Enable

XBF-TC04S (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO CH1 CH2 CHz2 |
[] Channel status Dizable R Dizable Dizable Dizable
[] Sensor status K K K
] Temp. unit Enable Celsius Celsiuz Celsiuz
Filter constant 1] il 0 0
[] Awverage processing Sampling Sampling Sampling Sampling
Average value a 1} 1] 1]

[] Scaling data type Bipolar Bipolar Bipolar Bipolar
Secaling rin. value -32768 -32768 32768 32768
Scaling max. value 32767 32767 32767 32767

[ 0K I [ Cancel
2) Sensor status (K/J/T/R

XBF-TC04S (TC, 4-CH)

XBF-TC04S (TC, 4CH)
Parameter CHO CH1 cHz | cH3 |

[] Channel status Dizable Dizable Dizable Dizable
[ Sensor status K v K K k.

[ Temp. unit Celsiug Celsiuz Celziug
Filter constant ‘.Jl_ 0 1] 0

[] average processing |R Sampling Sampling Sampling
Average value 1] 1] 0 1]

[] Scaling data type Bipalar Bipalar Bipalar Bipalar
Scaling min. valug -32768 32768 -32768 32768
Scaling max value 32767 32767 32767 32767

0K 1 [ Cancel
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3) Temp. unit (Celsius / Fahrenheit)

XBF-TCO4S (TC, 4-CH)

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
[] #wverage processing Fahrenheit Sampling Sampling Sampling
Average valug a a 0 1]

[] Scaling data type Bipalar Bipalar Bipaolar Bipolar
Scaling min. value 32768 -32768 -32768 -327ER
Scaling max. value 32TET 32767 J2TET 32TET

0K ] [ Cancel

4) Filter constant (0, 200 ~ 64000
XBF-TCO04S (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO CH1 tHz | oH3
[] Charmel status Disable Dizable Dizable Disable
[ Sensor status K. 4 K K
] Temp. unit Celsiuz Celsius Celsius Celsiuz
Filter constant 0 0 ] 1]
[] &wverage processing Sampling Sampling Sampling Sampling
ALwerage value 1] 1] o i)
[] Scaling data type Bipolar Bipnlar Bipalar Bipalar
Scaling min. walue 32768 32768 -327E8 32768
Scaling max. value 32767 327ET 32767 32767
0, 200~64000 [ ok ][ canesl |
5) Average processing (Sampling / Time-Avr / Count-Avr / Moving-Avr)
XBF-TC04S (TC, 4-CH) .
XBF-TCO4S (TC, 4CH)
Parameter CHO CH1 CH2 CHz2 |
[] Channel status Dizable Dizable Dizable Dizable
[] Sensor status K K K K
] Temp. unit Celsiuz Celzius Celsiug Celsiuz
Filter constant 1] il 0 0
[] Average processing | Sampling  w Sampling Sampling Sampling
Average value 0 i} i}
Time-&vr p p p
[F] Sc.ahng.data type Countéur Bipalar Bipalar Bipolar
Scaling min. value Moving-fivr 32768 32768 32768
Scaling max. value 32767 J2TET J2TET 32767
[ 0K I [ Cancel

6) Scaling data type (Bipolar / Unipolar)

XBF-TCO4S (TC, 4-CH)

XBF-TCD4S (TC, 4CH)
Parameter CHO CH1 CH2 CH3
[] Channel status Dizable Dizable Dizable Disable
[] Senzor status K K 4 [
] Temp. unit Celsiuz Celsiug Celsiug Celsiuz
Filter constant 1] ] 0 0
[] #wverage processing Sampling Sampling Sampling Sampling
Average valug a a 0 1]

[] Scaling datatype | Bipolar A Bipalar Bipaolar Bipalar
Scaling min. value -32768 -32768 -327ER
Scaling max. value 32767 J2TET 32TET

0K ] [ Cancel
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7) Scaling min. value/scaling max. value
XBF-TCO45 (TC, 4-CH)

XBF-TCD4S (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 . . .
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-TCO04S (TC, 4-CH)

XBF-TC04S (TC, 4CH)
Parameter CHO CH1 tHz | oH3 |
[1 Charnel status Dizable Dizable Dizable Dizable
[] Sensor statug K K K K
[ Temp. unit Celsius Celsius Celsiuz Celsiuz
Filter constant 0 0 0
[] &verage processing Sampling Sampling Sampling Sampling
Awerage value o o o o
[] Scaling data type Bipalar Bipalar Bipolar Bipolar
Scaling rin. value 32768 32768 32768 32768
Scaling max. value 32767 32767 32767 32767
[ OK ] [ Cancel ]

2) If the number is out of range, error message is displayed.
(If error information shows, it re

p -

XBF-TCO4S (TC, 4-CH)

Parameter
[ Channel status

] Sensor status

Dizable

K
|:| Temp. unit ﬂ I —— iz Celsiuz
Filter constant . 0

[] Awverage processing pling Sampling

Average valus i)

[] Scaling data type olar Bipolar
Scaling min. walue -32768 -327E8 -32768 -327E8
Scaling max. value 32767 32767 32767 32767

m 0K ] [ Cancel
5-26

turns to previous status. Set again.)
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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-TCOD4S (TC, 4CH)
Parameter CHO CH1 cHz | cH3a |
[[] Channel status Dizable Dizable Dizable Dizable
[] Sensor status K K K K
[ Temp. urit Celziug Celsiuz Celsiuz Celsius
Filter constant 1] 1] 0 1]
[ #wverage processing Tirme-der Sampling Sampling Sampling
Average value “ 1} 1] a
[ Scaling data type B\polar Bipolar Bipaolar Bipalar
Scaling min. walue 32768 -32768 -32768 -32768
Scaling max. value 32TET 32TET J2TET A27ET
o) [ coos

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, 1/0 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 Find/Replace View Online |Monitor | Debug Tools Window Help

O = 3 = E stop Monitoring
Pause
[@e el @ L
3 I8, Pausing Conditions. ..
Esc
Project Windaw = » 9 Change Current value... —_—
ttems System Monitoring
=2 Example_XGB Device Monitoring
=@ NewPLC(XGE-XBMS)-Stop @ Spedal Module Monitoring
Ej Variable/Comment g —
= [8) Parameter {4 Trend Monitoring
Basic Parameter E Custom Events
T 1/0 Parameter & 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
il Base 0 ﬂ Intemal HSC Module {Open-Collector, 4-CH)
P Base 0 ﬂ Intemal Postion Module (Open-Collector, 2CH)

XBF-TCO45 (TC. 4CH)

se 0

< b4

l[ Module Info. ]]l Monitor ]J

2) Clicking [Module Info.] shows the information of special module.

Special Module Infomation E|[Z|

u_u Displays the informations of special module

Item
Module Mame =BF-TCO45 [TC, 4-CH)
05 Ver Wer. 1.0
05 Update Date 2008-2-25
Module Status Maormal. 0]

3) Clicking [Monitor] shows the following screen.

Special Module Monitor

XBF-TC04S (TC. 4CH)

ltem CHO CH1 |

Temperaturs value

Scaling value

Min. temp value

Max, temp valus
Item CH2 CH3
Temperature value
Scaling value
Min. temp valug

Max. temp value

FLAG Monitar
ltem Seingvalue | Curentvalue |
Chartnel CHO ~]
Chaniel status Disable
Sensor type K
Temp. unit Celsius
Filter constant 0
Awerage processing Sampling
Ayerage value a
Scaling data type Bipolar
Scaling min. valus -32768
Scaling max. value 327e7
Start Monitoring | | 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.

21X
XBF-TC045 (TC, 4CH)
Item /_  mHO | CH1 ‘}\
Temperature value 264 263
Scaling value 22876 -22880
Min. temp value a 0
Max. temp value a 0
Item tH2 CH3 | | 4—— Monitoring screen
Temperature value 27 27
Scaling value -22846 -22846
tin. temp value 1] 0
= temp value a 0
FLAG Monitor \ [W/
ltem /gelling value | Cuirent value ‘,\
Charinel CHO
Channel status Dizable Enahle
Sensor type K K
Temp. unit Celsiug Celsiug
Fiter constant ! ! Detail of channel 0
Average processing Sampling Sampling
Average value o 0
Scaling data type Bipolar Bipolar
Secaling min. value 32768 32768
Scaling 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 EJE‘

XBF-TCO4S (TC, 4CH)

Item CHO | CH1 |
Temperature value 278 1]
Scaling value 22815 1]
in. temp walue o o
Max. temp value 1] 1]
Item CH2 CH32
Temperature value o o
Scaling value 1] 1]
Hin. temp value 1] 1]
M ax. temp value o

a
FLAG Manitar FLAG Monitor

Item

Setting value | Curent value |
Channel CHO
Channel status Enable Enable
Sensor lype K k.
Temp. unit Celsiuz Celziuz
Filter constant 1] 1]
Average processing Sampling Sampling
Luwerage value 1] 1]
Scaling data type Bipalar Bipalar
Scaling min. value 32768 32768
Scaling max. value 32TET 32TET
[ Stop Monitoring ] [ Test ]
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.

XBF-TCO4S (TC, 4CH)
Item CHO | CH 1 |
Temperature valug EE
S ealing value 22615 [
Hin. temp value 0 0
L2 R it 0 0 Temp. Measuring Module Command
Jtem CH2 CH3
Temperature valus 0 0 XBF-TCO4S (TC. 4CH)
Scaling value i i '
Hin. temp value [ [ = CHO CHA
M;:A:TAD vat‘ua ! o V: 7 A Channel status Stop
Sensor status Hormal Hormal
em Selingvabe | Cunerntvabe | Item CH2 | CH3 |
Channel EHo Channel status Stop Stop
Channel status Enable Enable e N N
Sensor lype K K
Temp. unit Cekius Celsius
Fiter constant 0 0 Command CHO | CHT |
Average processing Sampling Sampling Man/Min active ( DISABLE ){ DISABLE |
AR vEe 0 0 FUC Active ([ ENABLE [ ENABLE ]
Soaling data type Bipolar Bipolar Command TH2 | CHa |
Scaling min. value 32768 32768 ——
Scaing may, value 32767 32767 M;ﬁ?: ?C""e { [E)E:BBLLEE H [E)E:BBLLEE }
Ve
[__Stop Montoring | | Test |
T

[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.

XBF-TCO4S (TC, 4CH)

Item CHO CH1
Channel status Stop
Sensar statuz Narmal Narmal
lterm CH2 | CH3 | Monitoring screen
Channel status Stop Stop
Sensor statuz Ao Normal Normal /
Command ”  tHo [ tH1 )\
Mz /Min active [ DiseBlE J{ DISABLE )
RUC Active T ][ EMEBLE ]
Command tH2 | tH3 | Flag command screen
Ma/Min active [ DiseBlE ) DISABLE )
RUC Active ([ EM2BLE ][ 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 |
A 00 : DC 24V INPUT/TRC O[main] [DC24% INPUTATR O 3Standard [ms]  Default POO000 ~ POOO3F
WM 01 : XBF-TCO4S (TC. 4-C) 1 - 7
= 02 : Defaultt 2
== 03 : Defaultt 3
= 04 Defaultt
oz 05 : Default 4
=z 06 : Defautt 3
== 07 : Default 5
7
< *
Delete Slot [ Deleteat |[ Detas |[ Pt ¥ ] [ ok ][ Cancel

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

® XG5000 - [NewProgram]

Emject Edit Find/Replace View Onlne Monitor Debug Tools Window Help -8 x
healdsa S EHE D R SE AR WAL

B M1 @1 BB A
EHGESESARIRTBRESLR grEEEE EE P DRE & e
Praject Window x —

A~
ltems d
E-EF Eample XGB
=8 B pxp "

Basic Parameter
[E 10 Parameter
[E], Embedded Parameter
= Scan Program
MNewProgram

v
< »
B Project by Variable/Comment [ NewProgram
& | PLC e ||
4 .
=1
H
o
= =
£ ]
c £
2 S
=K EIE
§ ][]\ Honitor 1 fHonitor 23, | £ [¥)(), Result {Theck Program j Find 1, Find 2 }, Communicat ion ), Cross Reference j, Us

NewPLC Offline Row 0, Column 9 Owe
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(c) Select [Edit] — [Register U Device].
In case of XEC, select [Edit] - [Register special module variable]

EEX

% XG5000 - [Variable/Comment]

'% Project |Edit| Find/Replace View ©Online Monitor Debug Tools Window Help = | |
DEE=w® G RD g g BB X EK 0 a5 W L0
i
& cut Ctrl+x & 1% BB®H
Copy crl+C [fE] & ©) [100%
Project Windc .
- % Delete e [V] view variable I -
=8 Exan Select Al Crl+a Variable Typs " | Comment 5
=] | 1
@ : 045 Insert Line Cirl+L 2
2-[ BX Delete Line ctrl+D 3
I Register LI Device | 5
6
=
t 7
8
El
in v
< ¥
i Project by Variable/Comment NewProgram
x [ FLC Type (i s
“ .
=1
=
o
£ =
2 4
c =
= =
2« 3 [Ig
= ()1} Monitor 1 fHenitar 24, (2 [(»)(1]\, Result /i Check Program jiFind 1, Find 2 ) Canmunicat ion j, Cross Reference j, Us
Automatically registers comments in the U Devices according MewPLC Offline View Variable Ot
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(d) Click ‘Yes’. The previous comment will be deleted.

Q
%Emject Edit FindReplace View Onlne Monitor Debug Tools Window Help - | &)=
= ] & B P O i BE X S o 84 3 W L LS
& CEREIE R |
i3 = @ |00
Project Windave x
B V'le'll‘lm' le IlElVewDevoe @VewFag 1
ems
= 5 Example XGE - Variable | Type ™| Device | Comment ~
=P NewPLCGE-XBMS)-Offine 1
Automatically register comments in the U Devices according to the special module setin the /0 parameter. B
The previous comment will be deleted.
Continue?
ETE— hd
< >
HiProject M Varable/Comment NewProgram
x [ FLC e[|
4 f
<1
=
o
£ =
k) 8
3 5
= =
o | |5
k [P)(M]} Honitor 1 4 Monitor 2 5 [ 2 [M)(M]\, Result 4 Theck Program A Find 1 A Find 2 j Commurication jCross Reference f, Us
NewPLC Offine Ove

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

XG5000 - [Variable/Comment]

Iﬂ Project Edit Find/Replace View Online Monitor Debug Tools Window Help -8 x
hEaEsS = & 2 4 BE X S R
& 0P EmE
EEEECE @ a i |
P':::“ﬁndwr = [V] View variable l@\few)e\roe [] view Fiag l
=-8F Example_XGE * 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 Offset(l
= @ Parameter 3 _D1_CHZ_ADJE EBIT U01.00.2 Temp. Measuring Module : CH2 Offsetil
Basic Parameter 4 _01_CH3_ADJE EBIT g1.00.3 Temp. Measuring Module : CH3 Offseti(
[g /0 Parameter 5 | 01_EEPROME BIT U0100D  Temp. Measuring Module : Offset/Gain
B Erbedded Parameter 6 | D1_WDT_ERR BIT UDT.00E  Temp. Measuring Module : Module H\V
= a'?q:fgr':mmm 7 | 01_RDY BIT UDT.00F  Temp. Measuring Module : Module Re:
? 8 _D1_CHO_ACT  BIT uo1.01.0 Temp. Measuring Module : CHO Runnir
9 _D1_CH1_ACT BIT Jo1.01.1 Temp. Measuring Module : CH1 Runnir
10 _D1_CHZ_ACT BIT uo1.01.2 Temp. Measuring Module : CHZ Runnir
11 _01_CH3_ACT BIT ug1.01.3 Temp. Measuring Medule : CH3 Runnir
12 _01_CHO_BOUT BIT ug1.01.4 Temp. Measuring Medule : 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 : CH2 InputC
15 _01_CH3_BOUT BIT ug1.01.7 Temp. Measuring Module : CH3 InputC
16 _01_CHO_SETE BIT ugi.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 M5 Variable/Comment NewProgram
x | FLC Type 1|
M ] !
g1
g
= £
= =
3 I » (&
5 [»J[] Honitor 1 fWonitar 25, [ & [»)M]', Resurt { Check Program j, Find 1 j Find 2 }, Comnunicat ion j Cross Reference ji Us
MNewPLC Offline View Variable Owve
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(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.00.F U01.01.0 ~
sol—1 1 I | hov upi.04 D00 ||
Lt
oo [ oy upi.0s Do ||
L2
uat.01.2 | hov Upi.0s  Doooo ||
| .
L2
U0 013 [ oy upi.07 oo ||
iq
END
517
La hd
P >

£ _U_Lnt_
01ROV i MY 0 TEP o | A
sof— | { | |
o _01_CHI_AC
T | Wy _orcwi T Doooo L
I 1
% _01_CH2_AC
T | Wy _orcHeTEwe DooOD L
I 1
[z _01_CHA_AC
T | Wy _orcHaTEwe DoOOD L
I 1
i
END
517 v
4 >

B NewProgram

e T S|
Lo | U000 F ETE:& .Ec | oy Uoi.04  Doood || A
| ooy |- O1CHLTE
£y lot.of.1 | hov upi.0s Do ||
_01_GHI_AC 01_CHI_TE
T W
e unt.01.2 | v Uoi.05 00000 ||
_01G2AC 01_CHe_TE
T TW
ke Uot.01.3 | hov upi.07 Do ||
01 GH3LAC 01_CHa_TE
T T
e END
i I
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(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

Ud1.00F Ud.01.0
Mo udtoe D000
— | [ e I
Modie: | Mogum: T
'.::n:_: _Z-.' :-_.":—'
_4]
LN R
f MOonS Ua1.05 DD000 l_
- I . T
Ve iy
tlall) uai.08e D000 l_
tlalh) a0z D000 l_
7]
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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)

asgg\r?r%i:nt Type Comment Content R/W dﬁlegcTﬁJln
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 TCoCPU
U0x.00.D BIT Module offset/gain backup error R
U0x.00.E BIT Module H/W error R
On: read
UOx.00.F BIT | Module Ready off. ot ré’a dy R
U0x.01.0 BIT CH 0 running R
U0x.01.1 BIT CH 1 running Channel running R
U0x.01.2 BIT CH 2 running On: run, Off: stop R
U0x.01.3 BIT CH 3 running R
uox.01.4 BIT CH 0 disconnection Thermocouple R
U0x.01.5 BIT CH 1 disconnection sensor R
UO0x.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
U0x.01.9 BIT CH 1 setting error Par-ame.ter setting R
UOx.01.A BIT CH2 sett?ng error 8; :gg:zg ﬁ(r)rror;al R
U0x.01.B BIT CH 3 setting error R
u0ox.04 WORD | CH 0 temp. conversion value Temp. conversion R
U0x.05 WORD | CH 1 temp. conversion value value R
U0x.06 WORD | CH 2 temp. conversion value (Measured R TC—-CPU
Uox.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 TCoCPU
U0x.10 WORD | CH 2 scaling operation value Range without sign: R
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 'rl;qe.;nmf)rﬁ;gnversmn R TCoCPU
UOx.16 WORD | CH 2 min. temp. conversion value accumula.tion R
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 O temp. conversion value (word)
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(2) Command sent from XGB main unit to module (XGB PLC output area, read/write available)

Dpwce Type Comment Content R/W .S'gn.al
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 M|n../max. search | R/W
U0X.29.2 BIT CH 2 max./min. searching On_’ ehable R/W
X.£3. Enable/Disable Off: disable
CH 3 max./min. searching
U0x.29.3 BIT Enable/Disable RIW CPUGBTC
. - - o
U0X.29.8 BIT CHO colgl junction compensation RIW
Enable/Disable
CH 1 cold junction compensation | Cold junction
U0x.29.9 BIT Enable/Disable compensation RIW
CH 2 cold junction compensation | On: enable
U0x.29.A BIT | Enable/Disable Off: disable RIW
UOX.29.B BIT CH 3 co_ld junction compensation RIW
Enable/Disable

¥ ‘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 _Slgngl
assignment direction
%UXO0.x.0 BIT CH 0 offset/gain adjustment error R
%UX0.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 TCoCPU
%UXO0.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?ri :]eo"’t‘orlga dy R
%UX0.x.16 BIT CH 0 running R
%UXO0.x.17 BIT CH 1 running Channel running R
%UX0.x.18 BIT CH 2 running On: run, Off: stop R
%UX0.x.19 BIT CH 3 running R
%UX0.x.20 BIT CH 0 disconnection Thermocouple R
%UXO0.x.21 BIT CH 1 disconnection sensor R TCoCPU
%UX0.x.22 BIT CH 2 disconnection On: disconnection, R
%UX0.x.23 BIT CH 3 disconnection Off: normal R
%UX0.x.24 BIT CH 0 setting error ] R
%UX0x.25 | BIT | CH 1 setting error g";‘]r_asr‘;ﬁitﬁr S’eer:g’;g R
%UX0.x.26 BIT CH 2 setting error Off: setting normal R
%UX0.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 \-II—SITS' 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 ;einm;)r.nginversmn R TCoCPU
. . —
%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 _Slgngl
assignment direction
CH 0 max./min. searching
%UXO0.x.464 BIT Enable/Disable R/W
%UX0.x.465 | BIT CE:r:'all)I?/g)i(éggllg searching Min./max. search RIW
%UX0.X.466 BIT CH 2 max./min. searching O?r g_natt))lle R/W
0 o Enable/Disable Off: disable
CH 3 max./min. searching
%UXO0.x.467 BIT Enable/Disable R/W
CH 0 cold junction CPU<TC
0
UX0.x.472 BIT compensation Enable/Disable RW
CH 1 cold junction Cold junction
0 .
HUX0X473 | BIT | o) hensation Enable/Disable | Compensation RIW
CH 2 cold junction On: enable
0, .
pUX0.x.474 BIT compensation Enable/Disable Off: disable RIW
%UX0x.475 | BIT | CH3coldjunction RW
compensation Enable/Disable

% ‘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-TC04S (TC, 4-CH) PIx

XBF-TCD4S (TC, 4CH)

Parameter cHo | oW1 | oWz | oH3 |
TR T * [] Channel status Enable ﬂ Enable Enable Enable
tems [ Sensor status K K K K
= @ Example_XGE [ Temp. urit Celsiiz Celsius Celsiuz Celsiuz
- NewPLCHGE-XBMS)HOfline Filter constant 0 0 0 0
%3 Variable/Comment [] Awverage processing Sampling Sampling Sampling Sampling
=] E Parameter Average value 1] ] ] i]
Easi [ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value 32768 32768 32768 32768

+-T8 Embedded Parameter Scaling max. value 32767 32767 32767 32767
- Scan Program
OK ] [ Cancel ]

NewProgram
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(2) Writing operation parameters through program (PUT instruction is used.)

U0.00.F MODOo — — h0007: Ch running
} |} ! PUT 1 - DO00D 1 l_ h0002: Ch1 running
hi h2 running
h0004: Ch3 running
el [ put 1 0 h0O00 1 || Aichannels stop
Mooo2
— ld | PUT 1 0 hO00F 1 I_.'—JI-:hanngesrun
nnna
_MH [ PuT 1 1 hO000 1 | cnoKiype sensor
nnnd
_MH | PuT 1 5 h000D 1| cesivs
nOnE
_Mf““;" [ puT 1 10 h0001 1 ]| Enable ChOtime - Avr
MOD0s
— | [ pur 1 14 400 1 I_ Time-Avr value: 400ms
Mone7 P '
— ! PUT 1 18 NN 1 I_B||:--:-Iar
nnnge
_Mru?“ ! PUT 1 15 0 1 l_ Ch0 scaling min, value
MWT:‘ ! PUT 1 20 0 1 l_ Ch .0 scaling max. value
END

=

How to use PUT instruction

COMBMAND
PUT 1L || | — = [s1]s2] 0
COMMAND
PUTP 4L | [——r[ = [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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(3) Writing operation parameters at setting area of thermocouple input module through program

(IEC type, PUT function block is used)

&1 1Charnel
%0115 s3top
— | N
| _O1_RDY
AIIEEERneI MOVE
— | EN  END 0 ]
CHORun HOVE Operat ionT
— —— EN EHND IB#OO0F 4 1N OuT
| OperationT
IB#O001 4 1N OuT WpE
CH1Run
I
CHZRun MOVE
} EW  EWD 160002 -
CH3Run HOVE Operat ionT
— ——{EN ENDL IBgOO004 4 1N OuT et
OperationT
IB#000G 4 I QUT | vpe
IN5TE INET?
PUT _WORD PUT_WORD
REN ~ DOKWE REQ ™ DOME
il JB4SE  STAT} 0 JB4SE  STAT} ]
1 J5L07 1 J5L0T 1
il JHA00 1 JMA00 5
1] R
Operat ionT
YPE J0ATa i 04T ]
IN5TH IN5T10
PUT _WORD PUT_WORD
REQ~ DONE RED ™ DOME
il JB4SE  STAT} i JBA4SE  STAT} ]
1 J5LaT 1 J5L0T 1
10 JHA00 14 JMA00 18
R R
1 J0ATa 400 DT ]
] IN5T1Z IN5T13
FUT_WORD PUT_WORD
REQ ~ DOKWE REQ ™ DOMEL
il {BASE  STAT} i JB4SE  STAT|
1 {5007 1 J5L0T
19 {MADD 20 JM400
] R R
il {0ATH i 04T

MOVE

EN  END

MOVE

EN  END

NoooT

INSTB

PUT_WORD

REL ™ OOME

{BASE  STAT
{3L07
{MAOD

R

{DATA

INSTI1

PUT_WaR0

REQ ™ DOME

{BASE  STAT
J3La7
{MADD

R

{DATA

Operat ionT
r 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 channelto |
00H 0 bit0:bit3, O: stop, 1: run R/W
use
01y 1 Set sensor type of CH 0
024 2 | Setsensortype of CH1 | k0 J:1, T:2,R:3 W
034 3 Set sensor type of CH 2 | 0~100 W:4 (XBF-TC04B) R
044 4 Set sensor type of CH 3
o5 g | Designate temperalure | pig:pits, 0:  Celsius, 1|
. metric system Fahrenheit
06 6 Set CH O filter value
07 1 7 Set CH 1 filter value W
081 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 .
0B H 11 0: sampling
of CH1 1: time average RIW
Set averaging method | 2: count average
0CH 12 of CH 2 3: moving average
Set averaging method
ODn 13
of CH 3
= 14 | Set mean value of CH 0 PUT/GET
OF 4 15 Set mean value of CH 1 | Time average: 400~60000 ms
S I fCH?2 Count average: 2~64000 times R/W
10w 16 et mean value o Moving average: 2~100
114 17 Set mean value of CH 3
12 18 Designate scaling type | bit0:bit3, RIW
H 0: signed, 1: unsigned
Set min. value of CH 0
134 19 .
scaling range
Set max. value of CH 0
14 y 20 .
scaling range
Set min. value of CH 1
154 21 . .
scaling range Min. value
Set max. value of CH 1 | Signed: -32768~[max.-1]
16 4 22 ) ) unsigned: 0~[max.-1]
scaling range R/W
Set min. value of CH 2 | Max. value
174 23 . signed: [Min.+1]~32767
scaling range Unsigned: [Min.+1]~655535
Set max. value of CH 2
184 24 .
scaling range
Set min. value of CH 3
194 25 .
scaling range
1A 4 26 Set max. value of CH 3
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Memory
address Description Setting value R/W Instruction
Hex. Dec.
scaling range
1By 27 Set error inf. Of CHO.
1CH 28 Set error inf. Of CH1 _ - _ |
D, 29 Set error inf. Of CH2 Setting error information (Flag) R GET
1E4 30 Set error inf. Of CH3
Cold junction
1F 4 31 compensation temp. of
CHO.
Cold junction
204 32 compensation temp. of
CHI1. Measured value of cold junction
- - - R GET
Cold junction compensation temp.
214 33 compensation temp. of
CH2.
Cold junction
224 34 compensation temp. of
CH3.
23H 35 System area . . . )
~3F, -63 (Offset gain storage area) Read/Write unavailable unavailable
/\ Caution
(1) If input value of memory address 00,~1A4(0~26) is out of range of setting value,
U0x.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 1By~1Fn(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.
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(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 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
cl|clc]|c
ol | — | | — | — | — | —|—|—|—|—|—|—=|H|H|H

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 /O parameter setting

window.
XBF-TCO4S (TC, 4-CH) 3
XBF-TCO45 (TC, 4CH)
Parameter cHo | cH1 | cHz | cH3 |

[] Channel status Enable w Enable Enable Enable

[ Sensor status K K K
[ Temp. urit Enable Celsiuz Celsiuz Celzius
Filter constant 1] 1] 1] 1]

[] twerage 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

OK ] [ 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 B12 Btll B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
CHO sensor type setting

Address “1”

Address “2”
Address “3”
Address “4”

CHL1 sensor type setting

CH2 sensor type setting

CHS3 sensor type setting

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, U0Ox.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-TC04S (TC, 4-CH) 3]

XBF-TCO4S (TC. 4CH)
Faiameler cHo | cH1 [ oHez | cH3
[ Charel status Dizable Enable Enable Enable
[ Sensor status K v K K K
[] Temp. urit Celsiuz Celsiug Celsius
Filter constant ‘% 1] 1] o
[ #wverage processing |R Sampling Sampling Sampling
Average value o 1) 1) o
[] Scaling data type Bipalar Bipolar Bipolar Bipolar
Secaling min. value -32768 32768 32768 -32768
Scaling max. value JETET 32TET 32TET J2TET
[ 0K ] [ 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.

B15 B14 B13 B12 Bl1l B0 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
(13 3
Address “5” clclclc
— === |=-|=-|-|—|—|=|=—|—=|H|H|H|H
312 1]1 10
\ . 1
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-TC04S (TC, 4-CH) 3
KBF-TCO4S (TC, 4CH)
Parameter tHo | cH1 | cHe | cH3 |
[] Channel status Dizable Enable Enable Enable
[ Senzor status k. K K 4
[ Temp. urit Celziug v Celsius Celsius Celsiug
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 0, filtering process is not executed.

(d) When input is 1~199 or larger than 6400, O (filter disable) 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 1 of address 27~30.

(e) In case of PUT instruction, filter constant setting address is as follows.



XGB Analog edition manual

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
Address “6” CHO filter constant setting (0, 200~64000)
Address “7” CH1 filter constant setting (0, 200~64000)
Address “8” CH2 filter constant setting (0, 200~64000)
Address “9” CH3 filter constant setting (0, 200~64000)

(f) This area shows the same results with filter constant setting in I/O parameter setting window.
XBF-TC04S (TC, 4-CH) 23

X¥BF-TCO4S (TC, 4CH)
Parameter cHo | oHtr [ cH2 | cH3 |
[] Charrel status Digable Enable Enable Enable
[] Sensor status K. K 4 K.
[ Temp. unit Celsiuz Celsius Celsius Celsiuz
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, 20064000 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~%UXO0.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.

Bl5 B4 B13 B12 BIl BI10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

Address "10 CH# average processing method setting
Address “11” 0: Sampling
1: Time-average
Address "127 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-TCO04S (TC, 4-CH) @@

XBF-TCO45 (TC. 4CH)

Parameter CcHo | cHt | cHz | oH3
[] Channel status Dizable Enable Enable Enable
[ Sensor status K K K K
] Temp. unit Celsius Celsius Celsiuz Celsius
Filter constant 1] il 0 0
[] Awverage processing | Sampling  » Sampling Sampling Sampling
Average value 1} 1] 1]

[F Scaling.data type E‘D":Eﬁg{” Bipolar Bipolar Bipolar
Secaling min. walue Moving-Aur -32768 32768 32768
Secaling max. value 32767 32767 32767 32767

0K 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 B14 B13 B2 BI11 BI10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “14” CH# average value setting

Address “15” Time-average: 400 ~ 64000[ms]

Address “16” Count-average: 2 ~ 64000[times]

Address “17” 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 1/0O 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-TCO4S (TC, 4-CH) RIx
XBF-TCDMS (TC, 4CH)
Parameter tHo | cHr [ Wz | oH3 ]
[ Channel status Dizable Enable Enable Enable
[ Sensor status K K K K
[ Temp. unit Celsiug Celsius Celsius Celsius
Fileer constant o 0 o o
[ &verage processing Time-dwr Sampling Sampling Samnpling
Average value H00 1) 1] 1]

[ Scaling data tupe: Bipolar Bipalar Bipalsr Bipolar
Scaling min, value 32768 32768 32768 32763
Scaling max. value 32767 32767 32767 32767

AT
2) Count-Avr.
XBF-TCO04S (TC, 4-CH) 2x
XBF-TCO45 (TC, 4CH)
Parameter tho [ tHl [ ez [ W3]
[ Channel status Disable Erable Enable Enable
[] Sensor status K K K 3
[ Temp. urit Celsius Celsius Celsiug Celsiug
Filter constant 0 0 0 a
[] Averags processing | Countdvr S ampling Sampling Sampling
Average valus 500 | ] 0 0

[] Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value 32768 -32768 32768 -327eR
Sealing max. value 32767 32767 32767 32767

Zsa000
3) Moving-Avr.
XBF-TC04S (TC, 4-CH) 33
XBF-TCO45 (TC, 4-CH)
Parameter cHo | oH1 [ cHz [ cH3 ]
[ Channel status Disable Enable Enable Enable
[ Sensor status 4 K K K
[ Temp. unit Celsius Celsiuz Celsiuzs Celsius
Filter constant 1} 0 1} 1}
[] &verage processing b oving-dur Sampling Sampling Sampling
Average value a0 | 1) a 1]

[] Scaling data type Bipolar Bipolar Bipolar Bipalar
Scaling min. walue -32768 -32768 -32768 -32768
Scaling max. walue 32767 32767 32767 32767
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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

B11

B10

B9

B8

B7

B6

B5

B4

B3

B2

B1

BO

Address “0” clclclc
— === |=|=|=|=|=|=|=|=|H|H]|H|H

3121110

\ ]

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)

XBF-TCO4S (TC, 4-CH)

21X

Parameter

CHO

CH1

tHz |

CH3

[ Charnel status
[] Sensor status
] Temp. unit
Filter constant

[ &verage processing

Average value

[1 5caling data type

Scaling min. value

Scaling max. value

Disable
K
Celsiug
0

Mawing-fur

50
Bipolar

£

Enable
K
Celsiug
0
Sampling
0
Bipolar
32768
32767

Enable
K
Celsiug
0
Sarnpling
0
Bipolar
32768
327ET

Enable
K
Celsiug
0
Sampling
0
Bipolar
-32768
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 B1 BO

Address
Address
Address

113 19”
“20”
“21”

CH# scaling min./max. value
1) with sign Min.: -32768 ~ [Scaling max. value-1]

Max.: [Scaling min. value+1]~32767
Min.: 0 ~ [Scaling max. value-1]
Max.: [Scaling min.value+1]~65535
CHO: min. address 19 / max. address 20

CH1: min. address 21 / max. address 22

CH2: min. address 23 / max. address 24

CH3: min. address 25 / max. address 26

Address 2) without sign

Address
Address
Address
Address

po——
o
T
oy
oy

(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.
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(e) This area shows the same results with Scaling min./max. value setting in 1/O parameter setting

window.
XBF-TC04S (TC, 4-CH) W33
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}

[ awerage processing b orving-aeer Sampling Sampling Sampling

Average value 50 a 0 1]

[ Scaling data type Bipalar Bipalar Bipalar Bipalar
Secaling rin. walue -32768 ‘ -32768 -32768 32768
Scaling max. value 32767 32767 32767 32767

-32768~32766 ok | [ Cancel |

SRl CEE 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

Address “27” CHO setting error information

Address “28” CHL1 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) 01p~04n 1~-4

Bitl Filter constant (Off: normal, On: error) 061~09H 6~9

Average processing method

Bit2 (Off: normal, On: error) OAw~0Dy 10-13
Bit3 Time-average value (Off: normal, On: error)

Bit4 Count-average value (Off: normal, On: error)) | OEx~11y 14~17
Bit5 Moving-average value (Off: normal, On: error)

Bit6 Scaling range (Off: normal, On: error) 134~1A4 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 ~ U0x.01.B) is on, check error information 1By ~
1Fy (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

CHO cold junction compensation temp.
CH1 cold junction compensation temp.
CH2 cold junction compensation temp.
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.
&Cau tl on So do not handle this area.
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5.7 Example Program

(2) 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) /O parameter setting window

I/0 Parameter Setting E]El
Module list
= (D Base 00 : Defautt | Slot ‘ Module ‘ Comment ‘ Irpuit Filter ‘Emergency Dutl Allacation |
& 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
04 - Defauit
2 05 - Defauit
=z 06 : Default
=z 07 : Default
£ >
Delete Siot [ Destel | [ Detmis | [ Pt ¥ ] [0k ][ cancel
XBF-TCOAS (TC, 4-CH) R
XBF-TCO4S (TC, 4CH)
Parameter tHo | cHi [ cH2 [ otH3 |
[ Channel status Enable Disable Disable Disable »
[] Sensor status K K K. K
1 Temp. unit Celziug Celsiuz Celsiug Celsius
Filter constant 1] 1} 1} 1}
[] Average processing Sampling Sampling Sampling Sampling
Awerage value o 0 a a
[ Sealing data type Bipalar Bipolar Bipolar Bipalar
Scaling min. value -32768 32768 -32768 32768
Scaling max. value 32767 32767 32767 32767

2) Program example
LIIJ1I.IZIID.F UEIII.DP.D UIZHI.EIP.E UDI.DILD UIZIII.EIII.B

HODOO
[ IJ/I I.r‘;l I [ |J"j|
o poy U1-CHOAD _D1UDTER 01 CHOAC _O1_CHO_SE
0. JERR : T TERR
Moo [(wv Wi wom |
_01_CHO_TE
P
01074 oD1
| (53
_01_CHO_BO
T
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 DO0O0O.
(c) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and M0O001 bit is set.
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(3) Program example (in case of IEC type)

SUKD115 EUMDLTLD EUMOLTLT4 0 EUROLTLIG O RUXO.1.24 start
{ 1/ 1/} { | 1/} ]
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
i n Error Error
start MOYE
| EN  EMO |
CHOTemplat
o, 1.4 4 IN OUT } i
Temp,
Measuring
Module
CHO Temp.
Yalue
CHOD i sconn
ectionErro
AUx0.1.20 r
{ 53—
Tenp,
Measuring
Module :
CHO Input
Oisconnect

1an
1

(a) If module is running normally, operation start bit is on
%UX0.1.15 (Module Ready) = On
%UX0.1.0 (CH 0 offset/gain adjustment error) = Off
%UXO0.1.14 (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

e B 1 i hona| 1
R[]
U01.00F  UD1.0D.0  UDT.ODE  UD1.DILO UDI.OI.B MOO00
1] (it {Hl | (it | F
o poy O1CHOAD D1 UDTER 01 CHOAC 01 CHDSE
- JERR R T TERR
- 278 278
I | oy uoi.04 o000 ||
_01_CHO_TE
I3
o1 .01.4 g
1
_01_CHO_BO
Ut
Mo0o0 .
I | & 1 27 00001 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 MOOOO is on, temp. conversion value of CHO moves to D0O00O0.
Current temp. conversion value, 278(27.8°C2) is saving in U01.04.
(d) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and M00OL1 bit is set.
(e) If MOOOQO is on, setting error (address 27) of CHO moves to DO001. Since setting error (address
27) of CHO is 0, there is no setting error.
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(2) Program example (in case of IEC type)

THaTT4
HFR15E PUT_WORD
{ REQ  DONEf
| 1 scan ON
IH3T15
start GET_WORD
|} REQ DOKWER 1] JB4sE  STATE
1] JBASE  STATE 1 JsLoT
CHOErrarin
1 JSLOT  DATAL fo 1] -M%?D
21 -M%?D 1 JO4TA
N UMDV BUKDLO1LD EUMDOT4 RUMOLOT1E EUMO.1.24 start
{ | 1/l 1/ { | d —
Tenp, Temp, Temp, Temp, Tenp,
Measuring Measuring  Measuring Measuring  Measuring
Module : Module : Module : Module : Module
Modul e CHO Module HA CHO CHO
Ready Of feet /Gai Error Running Setting
N n Errar Error
start MOYE
| EN  ENO |
CHOTempDat
go.d A IN OUT a
Temp,
Measuring
Module :
CHO Temp.
Yalue
N CHOD | sconn
ectionErro
#x0.1.20 r
— | 53—
Tenp,
Measuring
Modu e
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.
%UXO0.1.15 (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
%UXO0.1.24 (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

e B 1 i hona| 1
R[]
U01.00F  UD1.0D.0  UDT.ODE  UD1.DILO UDI.OI.B MOO00
i 1] 1 i 1] D
o poy O1CHOAD D1 UDTER 01 CHOAC 01 CHDSE
- JERR R T TERR
- 2700 2700
I | oy uoi.04 o000 ||
_01_CHO_TE
I3
U0t .07 .4 )
L] 5K
_01_CHO_BO
Ut
Mo0o0 .
I | & 1 27 00001 L
END

(a) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and MOO0OL1 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 (-270.0C)
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
Item 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.

W

RUN LED flickers 0.2s intervals. I

Yes :>

(2) RUN LED is off.

Contact the nearest agency or LS branch office.

RUN LED is off.

-

Thermocouple input module is installed correctly?

2

ik

I/0 information can be seen at the XG5000.

> Correctly install this module.

P

i

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

> Contact the nearest agency or LS branch office.

> Contact the nearest agency or LS branch office.

Yes
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(3) ALM LED flickers.

ALM LED flickers.

{1

Sensor wiring is normal.

> Wire properly referring to wiring method of user manual.

b

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.

> Supply external power (DC 24V)

pd

\ik

FG ground is normal.

> Execute FG ground properly referring to user
manual

o

\ik

Parameter setting is hormal.
(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)

CHO offset/gain adjustment
error
CH1 offset/gain adjustment

U0x.00.0 %UX0.x.0

U0x.00.1 %UX0.x.1 If repeated when restarting

error
. - the power, contact custom
U0x.00.2 %UX0.x.2 grt'ozr offset/gain adjustment service center
i j On: error
U0X.00.3 %UXO0 .3 CHa3 offset/gain adjustment
error Off: normal

If repeated when restarting
uU0x.00.D %UX0.x.13 | Module offset/gain backup error the power, contact custom
service center

If repeated when restarting

UO0x.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) 011~04y 1~-4

Bit1l Filter constant setting (Off: normal, On: error) 06+~09+ 6~9

Average processing method setting

Bit2 (Off: normal, On: error) OAu~0Dx 10-13
Bit3 Time average value (Off: normal, On: error)

Bit4 Count average value (Off: normal, On: error) OEn~114 14~17
Bit5 Moving average value (Off: normal, On: error)

Bit6 Scaling range (Off: normal, On: error) 134~1A4 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.

H000
| I 1 27 00000 ]
B 1 28 0000 ]
| 1 29 D000z |
| 1 30 00003 |
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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&TAL  CHOError 1 JaL0T  D&TAL  CH1Error
&7 4Ma00 28 JMa00
| F kR
] [HET18 [H=T19
GET_WORO GET_WORO
REQ  DOME REQ  DOMEL
1] JB&SE  STATE 0 JBASE  STATL
1 43L0T D&TAE  CHZErrar 1 43L0T D&TAE  CH3Errar
29 AMa00 a0 AMa00
| R F

(c) In case setting error occurs, setting error representation flag (U0x.01.8~ U0Ox.01.B, in case of IEC
type %UXO0.x.24 ~ %UX0.x.27) will be on and it will act as default value. If setting error representation
flag (U0Ox.01.8~ U0x.01.B, in case of IEC type, %UX0.x.24 ~ %UX0.x.27) is on, check above setting
error information 1By ~ 1Fy (address 27~30) area, check related memory address 01y ~ 1A, (address

1~26) and cancel error.r
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Chapter 6 Analog I/0 Module

6.1 Pre-operation Setting Procedure

Please proceed as follows before operating analog I/O module.

XBF-AHO4A

Check Performance Specifications I—o 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 I/0 Test

® XG5000 Special Module
Monitor Test Mode

Parameter Setting @ Parameter
® XG5000 I/O Parameter

Programming I—O 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.

. Applicable
No. Item Specification Standard
1 Operating 0~ 55 °C B
temperature
2 Storage 25~470°C -
Temperature
3 Opergt!ng 5 ~ 95%RH, no condensate -
humidity
4 Storfage 5 ~ 95%RH, no condensate -
humidity
Intermittent Vibration - -
Frequency Acceleration Amplitude Times
10 <f<57Hz 0.075mm
2
i Vibration 57 < f < 150Hz 9.8m/s*(1G) -
Immunity Continuous Vibration 10 cycles IEC61131-2
forX,Y,Z
Frequency Acceleration Amplitude each
10 <f<57Hz 0.035mm
57 < f < 150Hz 4.9m/s*(0.5G) -
. . 2
Shocks o Max. !mpact acceleration: 147 m/s“(15G)
6 immunit e Duration: 11ms IEC61131-2
y ¢ Pulse Shape: sinusoidal half-wave pulse (3 cycles in X, Y, Z)
Rectangular AC: £1,500 V LS Self Test
Impulse Noise DC: 900V Standard
Static Electricity ) . IEC61131-2
Discharge Voltage: 4kV (contact discharge) IEC61000-4-2
. Radiation
Noise . IEC61131-2
7 . . ~ )
immunity Elet?tromagnenc 80 ~ 1,000 MHz, 10V/m IEC61000-4-3
Field Noise
Power Digital/Analog /0,
. Segment .
Past Transient Module Communication Interface IEC61131-2
/Burst Noi IEC61000-4-4
UISEROISE ) \oltage 2KV 1KV
8 Environment No corrosive gas or dust -
9 Altitude 2,000m max. -
10 | Contamination 2 orless -
11 Cooling Natural air cooling -
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6.2.2 Performance Specification
This section specified the performance of analog I1/0O module.

(1) Input Performance Specification

Classification Input Performance Specification
No. input channels 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analog DCO~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 /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
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) 5uA (DC4~20mA, 0~20mMA)
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
DCO~5V DC 0 ~ 20mA
Analog .
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) 5/A (DC4~20mA, 0~20mA)
2.5mvV (DC 0~10V)
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) IO 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)

1/0 Terminals

11 point terminal block

1/0 Points

Fixed type: 64 points

Max. No. of Installation

7 units (XBM(C)-DxxxS type)
10 units (XB(E)C-DxxxH 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—AHO4A
INPUT <+ @
OUTPUT - @
®O——»
Ve
2|owo| | =
2 2:? T ®
s[cro|| =
M= @
[+ =
for = ®
L=
K=
: - =
S FH = ©®
4=
ne |[e]
(=]
DC24v
E+ — o] @
XBF—AHO4A
=
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 ChO0andCh1
@ 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 4 mA 12 mA 20 mA
DC0O~20mA 0mA 10 mA 20 mA
Analog DC1~5V 1v 3V 5V
input DCO~5V oV 25V 5V
\ DCO~10V ov 5V oV

1) DC 4 ~ 20mA Range Input

Digital Analog Input Current (mA)

Output Range 3.81 4 8 12 16 20 20.18
tf)”fi%gg)va'“e -48 0 1000 2000 3000 4000 4047
ifgggl’%‘oeo) 2048 | -2000 | -1000 0 1000 | 2000 | 2047
zggifez\ég'ou)e 381 400 800 1200 1600 2000 2018
\'jglrlf:(”g"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
(0 ~ 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 12 0 250 500 750 1000 1011

Value(0 ~ 1000)

3) DC 1 ~ 5V Range Input

Digital Analog Input Voltage (V)

Output Range 0.96 1 2 3 4 5 5.04
té”f‘iggg)va'“e 48 0 1000 | 2000 | 3000 | 4000 | 4047
i?ggg M 2!)“:0) 2048 | -2000 | -1000 0 1000 | 2000 | 2047
(Plrgg ifes\ég;”e 96 100 200 300 400 500 504
52{52?3"? 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 2.5 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 /K
750 1000 | 3000
Digital
input 500 0 2000
250 -1000 1000
0 | 2000 | o >
-12 -2048 -48 L Offset
value
DC 4 ~20mA 4 mA 12 mA 20 mA
Ana|og DC 0~ 20 mA 0 mA 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) 0 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) 0 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 ove
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
0 less 1 1 2 2000 over
(0 ~ 2000) 0 500 000 500 000
Percentile
0 less 2 7 1 1000 over
Value(0 ~ 1000) 0 50 500 50 000

Gain
value
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3) DC 1 ~ 5V Range Output

Digital Input Analog Output Voltage (V)

Range 1V less 1 2 3 4 5 5V over
ké”fi%gg)va'”e 0 less 0 1000 2000 3000 4000 | 4000 over
ig’ggg}/%‘&) -2000 less|  -2000 |  -1000 0 1000 2000 | 2000 over
flrggifes\ég;“e 100 less 100 200 300 400 500 | 500 over
\F;glrﬁs(”g"f 1000) | Oless 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 2.5 3.75 5 5V over
Unsigned Value 0 less 0 1000 2000 3000 4000 | 4000 over
(0 ~ 4000)

Signed Value | 5500 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 25 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)
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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

anjeA indino [eubiq

ov 5V 10V

Analog input voltage

(1) Precision at 5V input;
4000 x 0.5% = 20
Therefore, precision range at 5V input is; (2000-20) ~ (2000+20) = 1980 ~ 2020.

(2) Precision at 10V input;
4000 x 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%

20.1mA 1005V ——J - -
1oV
19.0ma2™ gos N I
>
>
o
o
&  1omA 5V
(@)
c
5
c
0.1mA 0.05V -~ —
v
0.1mA O™ o 0sv V-]
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/0O Module

The functions of XBF-AHO4A Module are as follows.

Function

Description

Channel
operation/stop setting

. Specify operation/stop of the channel which will perform A/D and D/A conversion.
« Specifying unused channels as Stop can shorted overall operation time.

I/O Voltage /current
range setting

. Specify desired range of analog I/O.
. Select voltage/current with external switch, and set up range with parameter.
« Analog I/O Module provides 2 ranges(4~20mA, 0~20mA) of current I/0 and 3 ranges
(1~5V, 0~5V, 0~10V) of voltage 1/0.

I/O data type setting

« Specify digital 1/0 types.
. This module provides 4 output data types (Unsigned, Signed, Precision, and
Percentile Values)

A/D input conversion

. Sampling Process
- If A/D conversion method has not been specified, the module processes sampling.
. 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 1/0 channels;
3x1ms =3.0 ms

The term ‘sampling’ means taking analog signal values at certain time intervals.
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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;

(PreviouslyFilteredInput x FilterCons tan t) + (Pr esentinputx1ms x No.ofChannelsUsed)

PresentlyFilteredInput= -
FilterCons tan t + (Ims x No.ofChannelsUsed)

Filter Constant setting range = 4 ~ 64000 [ms]

A
Input Input after filtration
Actual input
1000
632
0
<—D> .
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—H—H—h4—h4—h4—h4—h : : :
Channel Scanning Intervals (1ms/Ch. Used)

v

Averaging o Averaging o Sampling
Section Section Section

A

Setting Range = 4 ~ 16000 [ms]
For time averaging, No. of averaging cycles are calculated with the No. of channels used
as below;

AverageTime
No.ofChanneldUsed 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—H—H—h4—h4—h4—h4—h : : :
Channel Scanning Intervals ( ms/Ch. Used)

v

h Averaging > Averaging o Sampling
Section Section Section

Setting Range = 2 ~ 64000 [Cycle]
For cycle averaging, averaging interval is calculated with the No. of channels used.

Averaginglinterval [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.

(DD 43+ (30 4 (4) +(5h4-(B)
Averaging No. Averaging No.

(2 + (3 + 4+ (20
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/0 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.

(2) 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
E Operation State Flag
Working On Off
Normal
Stopped On Off
Input wire open or Working Flickering (1s) 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.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 /0 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 1/O signal lines of the analog I/0O 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

(2) 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

OuUTPUT

Voltage/Current
Selection
Switch
+D :CHO - Lo Ve
- < - 2|cvo|| = z|cHo|| T
— Z|cH T
s[cHol|
— s[cHol |
+ CH1 ) T~ ~ % | |m—
> a -3
: CHO
_ VE CHO:L |—+|: [o7]
-] cHo— - [ | =5
CHi+ %grm =
cri- | | L] =
=
z -0
==
[-HE=
ne |2
DC power DC24V+ =
(for analog module) DC24y— | [pe2#
XBF—AHO4A
=

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
- i _ V <>l
DC+ Trazr_l\évr:i?ter | N - veol _+ 7 e
. - 5
i — gl — 2|oHo|| T
aill| 1| <
= g = CH1 |1
— 5 cHo(f T
< o Elcnt [T
I~
+ 2-Wire n—n CHI ~ 8
bC Transmitter —if - 1 CHO+ |—i”° o]
_ |' }—|_E|_ CHo— - |5
,J; CH1+ [Egn | =Ty
'
/77 CH1_ |—EH0 E:]
F+[ =)
P [
E
= =
|-HE
ne ([
DC power DC24V+ - .
(For analog module) DC24V- Y
XBF—AHO4A
NE=

(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.

=
XBF—AHO4A
INPUT
OUTPUT
Voltage/Current
selection switch
. - _ V <]
bC . 4—W|r_et3t Vol _ 4+~ ,5
| Transmitter — g2 cHoll
4= Zlem || T
cm — 5 cHoll
. = ~1 - E CH1 ||
I 4-Wire CHO ~|©
DC_ Transmitter cHo+ L’ (=7
CHO- | = _
CHi+ | Zon Eﬂ@
CH1- T[
oo B2
=
5 -]
8 E =)
-HE
ne | (o]
DC power DC24V+ o (o
(For analog module) DC24vV— {2
XBF—AHO4A

%
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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 — i

| LT | :

i Vs <> i Vin i Ri i

i | Rc ) i

5 i - |

' Load : ! :
. 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.

=
NEF = AHD4A
NeUT
CUTPUT
| Voltage/current
selection switch
- v ‘_.I
Wosl e T =
= = 2fcHo||
b : L1 | v
Elon||l= ElcHo || T
8 ~L Bl ||
~ |2
M owio — =
i =]
- [
N "l— =]
-[=
CcHo+ | [ =S
A= = ||
oHie ] Ean |2
— 8+ o :
- || U&7
oC HE [&]
paveEr DC24v+ : -
supply DC2av- EiEL:
(Far analag ¥= .
dewice) XEF—AHOAA
"'\:__;,f"': :

(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 —_T - ES
— 2|cro| | T
“lem T =
=[cHol | T CHI D:
— 5 CHO|| T
= ~L ElcHm [T
~<|3
K=
[in/s
- [=}]
CHO+ (Sﬁo [::::
cHo- |- [ | =
CH1+ | Som
3+ [o]
o= || 1 =9
ne |[o3]
OC power DC24V: W (o]
(For analog DC24v- 4[]
module)
XBF—AHO4A
=
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6.8 Operation Parameter Setting

The operation parameters of analog I/0O module can be set up with XG5000 [I/O Parameter].

(1) Setting Iltems
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.

Item 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
[I1O 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].

lterns
o AH
=-f MewPLCOXGE-*BCH)-Cffline
©3 Variable/Comment
—-[# Parameter
Basic Parameter
B /0 Parameter
+ - Embedded F‘arar[%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 1/10
module is installed, and click it.
I/0 Parameter Setting

All Base | set32s |

2)x]

o= 0

= 0
=M
= 5

= 0
= 10

= 02
: Default
: Default
: Default
= 06
= 07
= 03
: Default
t Default

= @3 Base 00 : Default
= i
t Default

Default

Default

Default
Default
Default

‘ Slot | todule | Comment | Input Filter |EmergencyDut‘ Allocation |
O[main]

I
2
3
4
5
g
7
8
9
10

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 | sagese |

= 01

= M
= 5
= UG

= 12
= 03
: Default
: Detault
* Detault
= 17
= 10
=09
= 10

= @ Base 00 : Default
= 00 ! Detault

: Default

Detault
Detault

Detault
Detault
Default
Default

Siot_ |

fodule ‘ Comment | Input Filter |Emargancy Elut| Allocation |

Omain]

i

()

=

o

@

[~

w

=

‘|_
[ Digital Moduls List

=-Jall. Special Madule List
Analog Input kModule
ﬁ Analog Dutput kodule
Temp. Measuring bodule
B Analog 10 Module
B A

@ e

Communication Module List

[

pit ¥ | [ 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

?)x)

Bl

= 10

= 02
== 03
= 04
= 05
== 06
== 07 Default
= 08
= 09 : Default
t Default

= @ Base 00 : Default
= 00

Default

| St

| Module | Comment | Input Filter |Emergenc:yDut| Allocation

O[main]

! XBF-AHO4A (17 1

: Default
Default
Default
Default
Default

Default

<BF-8HO44 (10, 2/2 -

(=0 =N N - B I N Y

=

Delete Slot

3

[ Delteat [ Dews | [ Pt ¥ ] [ ok ][ cancdl
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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-AHDA4A (1/0, 2/2 CH) 2)X]

XBF-4HO044 (170, 2/2 CH)
Input Parameter CHO | CH1 |
[] Channel status Dizable ﬂ Dizable
] Input range 4-20ms, 4-20ms,
Output type 0~4000 0~4000
Filter constant 1] 1]
[] &werage processing Sampling Sampling
Average value 0 0
Output Parameter Channel 0 Charnnel 1
[] Channel status Dizable Dizable
[ Output range 4~ 20md, 4~ 20md,
Input type 04000 04000
] CH. Output type Former value Former value
[ Ok ] [ 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]]

é_roject Edit Find/Replace Yiew Online |Monitor| Debug Tools Window Help
ifem P Edit Find/Repl Y Onl M Debug Tools Wind Hel
O & & & = % :@ Stop Monitaring

| & Pauge
sRex @ar & g
= B Pausing Conditions,.,
H[= i
Project Window 3 Change Current ¥alue.., —
ltems Systemn Monjtoring L
=EE AL [E Device Manitaring

=) MewPLC{xGE-XECH)-RunWarning @ Special Madule Monftaring

i % ggz;ﬁ?‘;?m Variables L4 Trend Maonitoring

Basic Parameter

& |/0 Parameter [ Customn Everts
+[E Embedded Parameter B Data Trages

= Scan Program
LA |

+ MewProgram
Uszer 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 I/O parameters are deleted after exit from [Special Module Monitor].

3) the test function of the [Special Module Monitor] enables testing analog I1/0O modules without
sequence 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
] Base 0 ﬁ Internal High Speed Counter Module[0pen-Collectar, 8-CH)
P Base 0 ﬁ Intermal Position Module [Open-Collector, 2-CH)
=0 BF-AHO44 [1/0, 2/2 CH)
< >

(b) In the above window, select the special module and click [Module Info.] to see the
information window below.

u_u Displays the informations of special madule.

Item i |
Module Hame WEF-AHD4A (170, 272 CH)
05 Ver Ver, 51
05 Update Date 2003323
Module Staus Nomal, (0]

(c) Click the [Monitor] button in the “Special Module” window. The “Special Module Monitor’

window will appear as shown below.
Special Module Monitor @g|

HBF-5HO4A 140, 2/2 CH]

Input ltem MarMinvalue | Cumentvalue |
CHO A/D value
CH1 A/D value
Output item Settingvale | Curertvale |
CHO Digital value
CH1 Cigital value
Input Item Setting Y alue Current Walue ‘
Channsl CHO ~
Channel status Disable
Input range 4™ 20ma,
Output type: 0~4000
Filter constant o
Average processing Sampling
Awerage value a
Dutput Item Setting Value Current Value
Charnels CHO
Channel status Dizable
COlutput range: 4~20ma,
Input type: 0~4000
CH. Dutput type Former value
D/ Digital value o
Dutput enable Dizable

Besetmax/min vabe | [ Stan Monitoring |

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.
Special Module Monitor E]EJ

#BF-AH044 (140, 2/2 CH)
Input ltem M axtin value | Current value |
CHOAAD value /0 0 Input Monltorlng
CH1 A/D value 0/0 1]
Output item Setting value | Current value |
CHD Digital value i} B -
CH1 Digital value 1] OUtDUt M0n|t0r|ng
Input ltem Setting VYalue Curent Yalue
Channel CHO
Channel status Dizable Dizable
Input range 4 20méd, 4 20méd,
Tutput typs 0~4000 04000 {¢— Detail information
Filter constant 1] 1] Of | n put C H O
Average processing Sampling Sampling
Average value 0 i}
Output ltem Setting Value Current Y alug
Channels CHO
Channel status Dizable Dizable
Dutpt range 420, 420, Detail information
Tzl g 04000 04000 | » E— of output CHO
CH. Output type Farmner value Faimner value
D44 Digital value o o
Output enable Dizable Dizable
[ BReset maw/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/O
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 @@

¥BF-AHD44 (1/0, 242 CH)
Input Item M axMin value | Current value |
CHOA/D walue o/0 0
CH1 &/D value o/0 0
Output itern Setting value | Current value |
CHO Digital vwalue a
CH1 Digital vwalue a
Input Item Setting Yalue Current Value
Channel CHO
Channel status Enable Enable
Input range 4~ 20md, 4~ 20md,
Output type 0~4000 0~4000
Filter constant 0 1]
Average processing Sampling Sampling
Average value 0 a
Output [term Setting Walue Current Walue
Channelz CHO
Channel status Enable Enable
Output range 4~ 20rnds 4~ 20
Input type 0~-4000 04000
CH. Dutput type Former value Former value
D28 Digital value 0 a
Output enable Dizable Dizable
[ Beset max/min value ] [ Stop Monitoring ] [ Test |
Close

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].

Special Module Monitor

2Ix]
*BF-AHD4& (140, 2/2 CH)

Input Item M axMin value Current value | . .
CHOAD valus /0 2 > Monitors Max/Min value
CH1 47D value 0/0 1]

Output item Setting value Current walue |
CHO Digital value 1]
CH1 Digital value i}

Inputt Iter Setting Yalue Current Walus

Channel CHO

Channel statuz Dizable Dizable
Input range 47 20mé 47 20mé
Output type 0~4000 0~4000
Filter constant 1] ]
Average processing Sampling Sampling
Average value o 1]
Output ltem Setting Yalue Current Yalus
Channels CHO
Channel status Dizable Dizable
Output range 4 20mé, 4 20méd,
Input type 0~4000 0~4000
CH. Output type Former value Former value
DA Digital value a i}
Output enable Dizable Dizable
[ BReset mas/min value ] =St > 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.
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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

MIBanelS{Ease ]

= @3 Base 00 : Default ‘ Slat | Moduls ‘ Comment Input Filter | Emergency Out] Allocation
= 00 : Default Ofmain]
Ay 01 1 XBF-2HD44 (1 1 . . PODD40 ~ POO0FF
= 02 ¢ Default 5
= 03+ Default 3
= 04 : Default
oz 05 ¢ Detfault 4
== 06 : Default 5
g
7
g
9

= 07+ Default
= 08 : Default
= 09 Default
= 10 Default

[(Detetear | [ Detais | [ it ¥ ] [_ok ][ Cencel

(b) Double click [Variables/Comment].
% AH - XG5000 - [Variable/Comment]

l;é; Project Edit Find/Replace Yew Online Monitor Debug Tools Window Help
NEAES @ as BEO D | % BB X eE M 6 B OW

i

ElEIE] =Y

Project Window x

[ E‘-ﬁeu‘.‘aridﬂe lEVew Device | E\few Flag l
2 AH + Yariahle Type | Device | Uzed |
=D NewPLC{XGE-XECH)-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 @ P i % EBE X K S6h 4 B W 4L
$ cut Ctrl+x = ‘g
: B ERIL
Project Windo x .
lems ¥ Delete Del E"'—“"'Vi"'iﬂ'le I:EIVew}evoe m\"ewFag ]
2-EF AH + Select &ll Cirl+d, Yariable Tupe | Device | Used |
=P N , 1 [
=45 Insert Line Ctrl+L
o[ B¢ Delete Line Ctrl+D

Export Yariables to File. ..

E| Register Ul Device
=6
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(d) Click ‘Yes.’

Q Automatically register comments in the U Devices according to the special medule set in the 1'O parameter
. The previous comment will be deleted
Continue?

e, | No

(e) Variables are registered as shown below.

| V| View Variable lj\-"ew)evoe [#] view Fiag l

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_401_&CT BIT o .o1.1 r #nalog [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
3 _01 _4D0_ERR BIT m.01.8 Il #nalog |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 _DA1_OUTEN BIT o1.08.1 I #nalog 10 Module: Dutput CHT Status Setting
15 _01_4D0_DATA WorO 1. 04 Il #nalog |0 Module: Input CHO Data
16 _01_401_DATA WoRO .05 Il #nalog |0 Module! Input CHY Data
17 | _01_DAO_DATH WORD ot.o? r #nalog |0 Module: Dutput CHO DATA
18 | _01_DAI_DATH WORD 1Jo1.08 r #nalog |0 Module: Dutput CHT DATA

() In IEC types, the variables are registered as shown below.

| V| Global Variable lT Direct Variable Comment [#] Fisg l
Variable Kind | Yariable | Twe [ Address ['nitialfRetain] Used | Canment
2 YisR_GLOBAL _01_ADOD_DA&TA WORD FUM0. 1.4 r r dnalog 10 Module: Input CHO Data
3 YisR_GLOBAL _01_ADO_ERR ool #0124 r r dnalog 10 Module: Input CHO Error
4 WAR_GLOBAL _01_AD0_100 BOOL RUXD.1.20 r r #nalog 10 Module: Imput CHO Oisconnection
5 YaR_GLOBAL _01_ADT_ACT ool Jx0.1.17 r r dnalog 10 Module: Input CHT Active
[ YaR_GLOBAL _01_ADT _DA&TA WORD A0, 1.5 r r dnalog 10 Module: Input CHT Data
7 YaR_GLOBAL _01_AD1_ERR OOl 201,25 r r dnalog 10 Module: Input CHT Error
g YAR_GLOBAL _01_AD1_100 BOOL BUHD. 1.2 r r dnalog 10 Module! Impot CHI Disconnection
E] YiR_GLOBAL _01_DA0_ACT ool 201,18 r r dnalog 10 Module: Output CHO Active
10 [WAR_RLOBAL _01_DAD_DATA WORD Ao, 1.7 r r dnalog 10 Module: Output CHO DATA
11 [WAR_ALOBAL _01_DAD_ERR ool 201,26 r r dnalog 10 Module: Output CHO Error
12 [WAR_ALOBAL _01_DAD_DUTEN ool #U%0.1,96 r r dnalog 10 Module: Output CHO Status Setti
13 |VAR_ALOBAL _01_DA1 _ACT EOOL #U%0.1.19 r r dnalog 10 Module: Output CHY Active
14 YaR_GLOBAL _01_Di1_DATA WORO F0.1.8 r r dnalog 10 Module: Dutput CH1 DATA
15 YaR_GLOBAL _01_D#1_ERR EOOL BX0.1.27 r r dnalog 10 Module: Output CH1 Error
16 YaR_GLOBAL _01_D&1_DUTEN EOOL BUX0.1.97 r r dnalog 10 Module: Output CHI Status Setti
17 YaR_GLOBAL _01_ERR EOOL FX0.1.0 r r dnalog 10 Module: Module Error
18 YaR_GLOBAL _01_RDY BOOL BX0.1.15 r r #nalog 10 Module: Module Ready
19 Jid | r 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.

MODDDD  UDI00.F U01.01.0
. . I ) | Moy U004 000100 ||
Lt uo1.00F  Uot.Loia
I o | oy Upi.0s o010t ||
L2 WODOO!  U01.00.F  U01.01.2 Uo1.06.0
e {1 {1 —
L2 uol.o0F  Uot.o1.3 101,06, 1
— | {1 —
L4 MOOODZ  UD1.00F  U0i.O1.2 o 000200 0107 l-
%00 I {1 {1 - i
LE uot.ooF ouo1.01.3
I " | Moy oo0200 0108 ||
ia
END
331
(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into variables.
Lo _01_ADD_AC
HO0000 _01_ROy T | MY JO1ZAD0DA  poonon L
<0 I [} [} - Th
“ 01 _rov ‘m‘ATm‘AE | 01_ADT_OA
01 wy  DIADLDA gy L
— | [} - Th
L2 _01_DA0_AC _01_040_0U
MoDoO1 _01_ROY T TEN
s [} [} —
IE] _01_0A1_AC _01_041_0U
_01_ROY T TEN
— | [} —
M Mooz 01_ROY 'm'DTA -4 | 01_040_0
o1 Mo oonzon 01 —L
sop— [} [} - ATA
© 01_ROY ‘U]‘DT”MC | 01_DA1_D
i MOV oozl - L
— | [} - ATH
i)
EHD
221

(c) In the ‘View' menu, click ‘View Device/Variables’ to look up the devices and variables at the

same time.
io HOOOD  U01.00.F L1010
nav UDl.0d  DOo100
L | l_
' _DII_RIIJV 01 ».nu i “OT_A00_0h
&0 T Th
i UDLODF  U01.01.1
iy /' nav w5 ool ||
LAY _01ADI_AC 0101 A
T T
IE MOOD  W0IO0.F L1012 U1 .06.0
— | { . —
OLAY 010 01_do_on
S1
i3 UDTLO0F  U01.01.3 U1 .06, 1
— | . —
LAY 01 DAIAC 011 _ou
T TEN
i MOOD2 U1 OOF  UD 0.2
| _DII_RIIJV 01 nm i = = _D:I?I;.-;.ETD#.L
520 i TA
L5
e i T v ool i ||
OLRDY 01 DAI_AC ~O1_DAT A
i Th
Fia
END
|
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(d) In the “View' menu, click ‘View Device/Description’ to look up the devices and descriptions at
the same time.

MDIEIDIDEI UEIII.IJIEI.F UDII.IJILEI | WY 0108 000100 l—
#nalog 10 dnalog |0 #nalog (0
Module: Module: Module
Module Input CHO Input CHO
Ready detive Data
””"”F'F UDII'DIH [ ov ui.0s  oooiot ||
drnalog 10 dnalog 10 dnalog 10
Module: Module: ModuTe:
Module Imput CHI Input CHI
Ready it ive Oata
MOooo1 uomooF o uor.on.2 ot 0e.0
| 1 | | |
L ﬁ\nallugl ] .l\\nallugI ] dnalog 10
Module: Module: Module:
Module Output CHO Output CHO
Ready At ive gtatqs
etting
uor.ooF o uotr.o1.a 101,061
| ] |
dnalos 10 hnalos 10 Analos 10
Module: Module: Module:
Module  Output CHI Output CHI
Ready detive gtatys
etting
MDIDDIDZ UEIII.IJIEI.F UDII.IJI1.2 | WY 000200 0107 l—
#nalog 10 dnalog [0 #nalog (0
Module: Module: Module:
Module  Output CHO Output CHO
Ready detive DATA
”“"”F'F uml.nlya [ mov 000201 U01.08 ||
drnalog 10 dnalog 10 #nalog |0
Module: Module: Module:
Module  Output CHI Output CHI
Ready st 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_ADO_AC
0| _01_ROv T MvE
— | { | { | EN  END |
dralog 10 dnalog 10
Module: Module:
Module Input CHO
Ready hotive
_01_AD1_aC
_01_ROV T HOVE _0_AD1_DA CHIConvers
EN  EWO L Th 1IN jonYa lue
dralog 10 dnalog 10 bnalog 10
Module: Module: Module:
Modul e Input CHI Input CHI
Ready hotive Data
_01_ADO_DA CHOI mput Ya
Th 40N OUT ¢ e
hnalog 10
Module:
Imput CHO
Data
_01_DAD_AC _01_Dan_nou
M1 _01_ROV T TEM
— | || | |
dralog 10 dnalog [0 dnalog 10
Module: Module: Module:
Modu e 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
A2 _01_RDY T
— | { | {1 EN
dnalog 10 dnalog 10
Module: Module:
Module Output CHO
Ready hetive
_01_0&1_AC
_01_RDY T MOVE CHIutput ¥ _01_0a1_D#
EN  END L alue IN F Th
dnalog 10 dnalog 10 bralog 10
Module: Module: Module:
Module  Output CHI Output CHI
Ready hetive DATA
CHOOutput Y _01_DA0_DA
alue N OuT | Th
fnalog 10
Module:
Qutput CHO
DATA
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6.11 Constitution and Function of Internal Memory

An analog I/O 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 i - Read/ Signal
Variable Type S” or “H IEC Type Description Write Direction
Type
_Oy_ERR BIT U0y.00.0 %UX0.y.0 Module error
Read | AHO4A — CPU
_Oy_RDY BIT U0y.00.F %UX0.y.15 | Module ready
_Oy_ADO_ACT BIT U0y.01.0 %UX0.y.16 | Input Ch 0 operating
Oy_AD1_ACT BIT U0y.01.1 %UX0.y.17 | Input Ch 1 operatin
=Y Y =Y P perera Read | AHO4A — CPU
_Oy_DAO_ACT BIT U0Oy.01.2 %UXO0.y.18 | Output Ch 0 operating
_Oy DA1_ACT BIT U0y.01.3 %UXO0.y.19 | Output Ch 1 operating
_Oy_ADO_IDD BIT |Uoy.01.4 | %uxoy.20 | MPutChO open wire
detected
Input Ch 1 open wire Read | AHO4A— CPU
_Oy_AD1_IDD BIT U0y.01.5 %UX0.y.21
detected
_Oy_ADO_ERR BIT U0Oy.01.8 %UXO0.y.24 | Input Ch O error
_Oy_AD1_ERR BIT UOy.01.9 %UXO0.y.25 Input Ch 1 error
Read | AHO04A — CPU
_Oy_DAO_ERR BIT UOy.01.A %UX0.y.26 | Output Ch O error
_Oy_DA1_ERR BIT U0y.01.B %UX0.y.27 | Output Ch 1 error
Input Ch 0 converted
_Oy_ADO_DATA WORD | UOy.04 %UWO0.y.4 value Read | AHO04A — CPU
Input Ch 1 converted
_Oy_AD1_DATA WORD | UOy.05 %UWO.y.5 value Read | AHO4A — CPU
Oy_DAO_OUTEN BIT U0y.06.0 %UX0.y.96 | Ch 0 output state setti
=Y Y e/ OUlpIT St SPNI__| wrrite | AHO4A > CPU
_Oy_DA1_OUTEN BIT UOy.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 | U0y.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
4" slot, write in U04.05. (%UWO.4.5 for IEC types)

Word classifier

uo 4 05
Dev‘ciType i Wird
Slot No.

[“S” OI’ “HU type]

Base No

%UWO0.4.5

R

Word

Device Type
Slot No.

[IEC type]

- To read the ‘Output Ch 1 Output Status Setting’ of the analog I/O module installed in the 5" slot,
write in U05.06.1 (%UX0.5.97 for IEC types)

Word classifier

Bit classifier

U05T06T1

Device Type i

Slot No.

v

Word

[“S” or “H” type]

v

Base No

% UXO0.5.97

ux

Device Type

[IEC type]

I

Slot No.
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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 bité bits bit4 bit3 bit2 bitl bit0
Uox.00
(%UW0.x.0) |- -
2 =
o - - - - - - - - - - - - | o
< =
Module READY Error occurrence
Bit On (1): Normal giftogmneztlu))_nemr
Bit Off (0): error :

Bit Off (0): Normal

(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.

Bit15 Bit14 Bit13 Bit12 Bit11l

Bit10 Bit9 Bit8 Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bitl Bit0
U0x.01
(%UWO.x.1) 21233 s|13|212/3|3
_ _ _ _ E E =1 =1 _ _ =1 =1 E E =1 s
@] (@) (@) @] (@) (@)
o A - A - - T || Q| Q||
' '
Channel Error Info. Open-wire detection info. Operation Ch, Info.
Bit On (1): error Bit On (1): open-wire Bit On (1): in operation
Bit Off (0): normal Bit Off (0): normal Bit Off (0): Stop operation

(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.
% The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
U0x.04
Input channel 0 converted value
(%UWO.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.’

% The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4. Bit3 Bit2

@
g
@
3

U0x.06

(%UWO0.x.6)

|

|
T'HO IndinO
0'HO Indino

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 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2

Bitl Bit0
(yLLJJ(\)/:/(é)OZ 7) Output channel 0 input value
(‘VLLJJ(\)/:/((.)OS 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
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
I/O data type setting (4 bit per Ch.)
0: 0 ~ 4000
1: -2000 ~ 2000
2: Precision value
3: 0~ 1000
2 /O data type setting - for precision values; RIW
4 ~ 20 mA: 400 ~ 2000
0~ 20 mA: 0 ~ 2000
1~5V:100 ~ 500
0~5V:0~500
0~10V: 0~ 1000 PUT/GET
In h 0 filter val
se%g e 0 or 4 ~ 64000 i
Input Ch 1 filter value ora=
- R/W
setting

Description Setting R/W | Command

1 I/O range setting

Averaging method setting (4 bit per Ch.)
0: Sampling

5 Averaging method setting 1: Time average R/W
2: Cycle average
3: Moving average

Time average: 4 ~ 16000 [ms] R/W
Cycle average: 2 ~ 64000 [cycles]
Moving average: 2 ~ 100 [samples] R/W

Input Ch 0 average value
setting
Input Ch 1 average value
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)

R/W

Set-up error information
output area

(2) If the memory address 0~8 area is entered with values different from the setting.
U0x.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 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address0 °1 9| s | s
= = A =T =
[ R N A N (N A I AN AU N = (= = I =

S| s
(@) (@]
Q Q T T
|l o] v | °

~

Appoint Using CH. bit
Bit On (1): Operate
Bit Off (0): Stop

(2) /0 Range Setting

(a) The analog I/O voltage range is DC 1~5V, DC 0~5V, DC 0~10V, and analog current 1/O
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

Addressi

Output CH.1 Output CH.0 Input CH.1 Input CH.O

gy

Input ch. Set-up I/0 range(by ch. 4bit)
0:4~20mA

:0~20 mA

:1~5V

:0~5V

:0~10V

A WN P

(3) /O Data Type Setting
(a) /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
Address2
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 0, no filtration is processed.
(b) Default setting is 0 — no filtration process.

Bit15 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 Bit1l4 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Addressb
= - = - - = - = 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 HE1 HIE9 HIES HIE7 HIE6 HIES HIE4 HIE3 HIE2 HIEL

HEo0

Address6 Input channel 0 average value

Address? 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 Bitl1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3

Bit2 Bitl Bit0

Output Ch.1

Output Ch.0

N—

~—"

Output channel status setting
0 : Previous value output

: Min. value output

: Median value output

1
2
3 : Max. value output

(8) Error Code (Address 9)

(a) Saves the error code detected by the analog 1/0O module.
(b) The types and descriptions of the error are as follows.

Address9

Bit15 Bit14 Bit13 Bit12 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3

(4 bit per Ch)

Bit2 Bitl Bit0

Set-up error information

Error . Priority
Type Code LED Lamp Description Order 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# g)_UkTP_UT l_ED Output Ch data type setting error 8
ickering 1s
Error 80# intervalg 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 /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 I/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 @rg|
All Base l Set Base l
= @ Base 00 : Default Comment Inpuit Filter | Emergency Ot Allocation
&5 00: DC 244 INPUT, [Tl OC 244 INPUT/RELS ndard [ms]  Default
&5 01 @ XBF-AHI4A (17 1 |%BF-AHD4A /0, 2/2 -
= 02 ¢ Default 2
= 03¢ Default 3
= 04 ¢ Default
= 05 : Default 4
oz U6 ¢ Defalt 5
= 07 ¢ Default [
= 08 : Default 7
= 09 : Default a
= 10 Default q
10
< >
[ DeleeAl ][ Detwis | [ et ¥ ] [ ok ][ Ccancel
XBF-AHO4A (1/0, 2/2 CH) X
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, [igali ¥
Input type 0~4000 0~4000
[] CH. Output type Former value Former value
) [ 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

£f U01.00.0  WOILOOF 01010 WD1.01.8 HOO000
1/ { | { | /] —
: OLER  OLEV  0LADDAC .01ADDER
| K
[F] OO0
r WY uoi.04  Dootoo ||
_DT_AD0_DA
6 Th
= Lol .01.4 WO0001
| | B
1 AT 1D
b ]
7]
[ oo |
|1

(a) When the module is in normal operation, MO0QO 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 O open-wire) is ON, and M00O1 bit is

set.

(3) Sample Output Program
Output CHO program

Lr

]

L2

=
Ld

21

(a) When the module is in normal operation, M0O0010 is turned ON.

UD1.00.0  UOLODF  UOLOT.Z  UOL.OL.A NODD10
1/l { | { | 11 —
OLER LRV 010A0AC 010N R
HO0010 01.06.0
' o rI:I-l5-|:||:l.|
01040,
m;:ﬂ',m WY 00200 Uon.o7 ||
00 _0A0_Da
Ta

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

perm

itted.

(c) When MO00010 is On, the data in D00200 is transmitted to Output Channel O input value

(UO1.

07) and outputted.
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(4) Sample Input Program (for IEC type)

MKD. 1.0 RUAD.T.I5RUADL1BRUAD.1.20 AMHD
At [ | | —
OTERR_O1_RDY _IZII_#'.TDD_AE _IZII_#'.RDD_EH
i
M0 SO
I N - " =
iz
AM0.1.4 4 IN OUT - CHOInput
01400 04 Value
i3
iq BUX0.1,20 M1
— | 5r—
01400 ID

(a) When the module is in normal dpératidn, %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
%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)

$UX0.1.0 xuxn 1 15 xuxu 1 18 xuxn 1 % EME10
{1 pu—
01 ERR m RD‘f‘ _m m.n AL M mu ER .
Li Y10 $U%0.1,96
[ | —
_01_040_0u
TEN
L2
EMX10 MOVE
|| BN EWD
13
ST VR 1) o T W
CHOOutput 0100 DA
Value Th
I

(a) When the module is in normal operation, %MX210 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

(b) When %MX10 is ON, ChannelO output status setting (%UX0.1.96) 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 (%UWO0.1.7) and outputted.
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6.12.2 Exemplary Usage of PUT/GET Command

(1) Sample Input Program
Input CHO Program

it FOOCSE -
— | I Pt n 1] ] l_
3 (L]
[
[ eur W0 1 ] L
i3 Wm0 UL00F  UOLDD 01018 W00
f { | { | 1/ {
0 _EFR JOLRDY DI _ADOAC  _01_ADD_ER
A 1] T R
i MO
i | wov W4 0000 ||
_D1_AD0 A
815 TA
L5 1on,01.4 oo
p=t | {5t
_D1_ADO_ID
518 i]
8
EM
- (= 1y

(a) Using PUT command to write h0O005 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, MO0OO 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 D00100.

(e) If open-wire error occurs at Channel 0, U01.01.4(ChannelOopen) is ON, and M00O01 bit is set.

(2) Sample Output Program
Output CHO Program

i DOCEE
_F| | | h00! 005 L]
11 L
“ [ pur hixa0n 1 hi ] L]
e W00 W00 LOLBEZ umOnA W00
—1 { | || i/ £ —
OUER DLRY  _01DADAC 01 DWO_ER
510 T R
i W00 01 .06.0
1 F i —
0 _DAD_mu
315 e
“ _ux|nl1|:| | ww 000e0 L0107 |
_01_DAD_DA
217 TA
[7]
1l
. B0

(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 O 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 N3 IN311
#FH156 PUT_WORD PUT_WORD
L | 1PEN” OONE REN ™ DOMEF
_10H
Lf
0 ABASE STATL  STATO ] AB4SE STATL  STATI
L2
1 ALt 1 ALt
L2
1] MDD 1 MDD
] R R
14
160005 {DATA 1640000 {DATA
LA
L8 BUA0.1.0 0 BUX0L115 0 ZUNDL1L16 BUKMD.1.24 {1
—/1 [ [ | [ | —
OiERR _0l_RY _m_nTnn_Ac _m_ﬁ.RDD_ER
L7
AL MOVE
B — = =]
L CHOInput
AM0. 1.4 4 I4 Ut
_01_AD0_D4 Value
Th
ig
L10 01,20 Al
— | Sr—
_n1_??u_|n

(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, %MX0 is turned on.
%UX0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UXO0.1.16(Input Channel 0 in-operation) = On
%UXO0.1.24(Input Channel 0 Error) = Off

(d) When %MXO0 is on, Input Channel 0 Converted Value (%6UWO0.1.4) is transferred to “Channel 0

Input” variable.
(e) If open-wire error occurs at Channel 0, %UX0.1.20(ChannelOopen) is turned on and %MX1 bit

is set.
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(4) Sample Output Program (for IEC type)

10 IMST [HSTI
#FR15h BT _WORD POT_WOAD
- | ——— RF0” OOHE REN ™ DOME-
_1N
f
i {BASE STATL  STATO I {BASE  STATL  STATI
L2
1 {sLoT 1 5ot
i3
i {MADD 1 {MADD
R R
i
1640005 {DATA 1640000 {OATA
Ly
{8 $U%0.1.0 BUNDLTL1E SUXD.1.18 BUXD.1.26 R0
A { | { | { | —
_01_ERR _O1_RDv _m_nTm_m _m_an_ER
7 EME10 $UX0.1,96
_| = —
_01_Dho_ou
TEN
L8
MxI0 WIVE
L | ——— EN END
g
{0 ouTE wo.1.7
CHOOutnput a0
Value Th
LI
-

(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, %MX10 is turned on.
%UXO0.1.0(Module Error) = Off
%UXO0.1.15(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 /0 module, and their solutions.

6.13.1 LED Indication for Error

An analog I/0 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 0.2s
INPUT LED On Flickering 1s intervals | (input parameter setting '

intervals
error)

Flikering at 1s intervals Flickering 0.2s

OUTPUT LED On N/A (output parameter setting | .
intervals
error)
Module All functions A(!r];lcj)?rfwttle%nslnagi?:ates All functions work at Module cannot
Behavior are normal perto : 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..

:

Analog combo module is correctly
installed.

o > Install the module correctly

g

XG5000 software shows I/O information

No > Contact nearest dealer or A/S center

T

System resumes normal function if the
module is replaced.

Yes T Contact nearest dealer or A/S center

(2) INPUT LED flikering.

INPUT LED flikering

@

INPUT LED flickers 0.2s intervals

Yes — Contact nearest dealer or A/S center

T

INPUT LED flickers 1s intervals

@

Input wire is correct.

Correct wiring according to user manual

No __—{ (Check line open)

T

Parameter setting is normal
(Check with PUT command)

o — Operation parameter setting error
Correct the error according to user manual
(Check error code)

¥




XGB Analog edition manual

(3) OUTPUT LED flikering

OUTPUT LED flikering

:

OUTPUT LED flickers 0.2s intervals

Yes —

i

OUTPUT LED flickers 1s intervals

:

Output channel input exceeds data
range

es i

T

Parameter setting is normal
(Check with PUT command)

¥

o —

(4) Analog /O value is abnormal.

Analog I/O value is abnormal.

@

External DC24V input power is OK.

Contact nearest dealer or A/S center

Enter correctly according to the output range
in the user manual

Operation parameter setting error
Correct the error according to user manual
(Check error code)

No S—— Supply DC 24 power

i

FG ground is OK

Correct FG grounding according to the wiring

0 __—1 in the user manual

I

Parameter setting is OK
(Operation channel permit, /0 range
setting

No

:

External voltage/current selector switch
setting is correct

Set up the parameters correctly according to
— p p y g

the user manual

N | Set the switch according to the user manual

oy

Contact nearest dealer or A/S center
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Chapter 7 Analog Input Module (XBF-ADOS8A)

7.1 Setting Sequence before operation

Before using the analog input module, follow steps below.

XBF-ADOSA

Checking performance specification I—.

Wiring I—.
Setting external voltage/current switch I—.

Reading analog input data I—.

Setting parameter I—.

Programming I—.

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.

e Related
No. Iltems Specification standards
1 Operating 0 ~ 55 °C B
temperature
p | Storage 25 ~+70 °C -
Temperature
Operating .
5~95%RH (Non-condensin -
3 | humidity ORH ( 9
Storage .
5~95%RH (Non-condensin -
4 humidity oRH ( 9
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 <f<57Hz - 0.075mm
2
<7< —
] Vibration 57 <f<150Hz 9.8m/s°(1G)
i i Each 10
Immunity For continuous vibration times in IEC61131-2
Frequency Acceleration Amplitude ) X’Yfz
directions
10 <f<57Hz - 0.035mm
57 < f < 150Hz 4.9m/s*(0.5G) -
Shocks e Max. impact acceleration : 147 m/32(15G)
6 mmunit  Authorized time : 11ms IEC61131-2
y e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z directions)
Square wave AC: 1,500 V
impulse noise DC: +900V LSIS standard
Electrostatic . . IEC61131-2
discharging Voltage : 4kV(contact discharging) IEC61000-4-2
Radiated
7 _ NOiS? electromagnetic 80 ~ 1,000 MHz, 10V/m |I|EECCB611010301-;12-:’3
immunity field noise
Power Digital/
. Segment Analog I/0
Fast Transient module communication interface IEC61131-2
/burst noise IEC61000-4-4
Voltage 2kv 1kV
8 Amplgnt No corrosive gas or dust -
conditions
Operating
9 . 2000m or less -
height
10 Pollution 2 or less B
degree
11 | Cooling type Natural air cooling -
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7.2.2 Performance specifications

Performance specifications are as follows.
Items Performance specification
Number of channel 8 channels
Type Voltage Current
Analog input DC1-~5V DC 4 ~ 20mA
range Range DCO~5V DC 0 ~ 20mA
DC O ~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 0 ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
0 ~ 1000 (DC 0 ~ 10V)
Percentie 0 ~ 1000
1/4000

Max. resolution

1.25MW (DC 1~5V, 0~5V)
2.50V (DC 0~10V)

5uh (DCA~20mA, 0~20MA)

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 1/O terminal and PLC power
(No insulation between channels)

Input terminal

11 point terminal block

I/O points occupied

Fixed type: 64 points

Max. no. of installation

7 (when using XBM(C)-DxxxS type)
10 (when using XB(E)C-DxxxH type)

Consumption Inner (DC 5V) 105mA
current External (DC 24V) 85mA
Weight 81g
Module supply power source 20.4~28.8 V

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
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7.3 Name of part and function

Respective designations of the parts are as described below.

~— ™ =
_ XBF—ADOSA
© L] O RUN €
ZRZR7ZRZRZRY
® =l N
e |2
VA WA v vl a =
R (k2]
71 74 7 7 o Ci"E o]
E =8 ol [5ER
® Dol Nil=
grend =] >®
- =
2NN 7R7NN% o[22
+E o]
Al ZRZRZRZNZRZ oHE nER
+E o]
oy |
+E SER
L= |/
VA VA A A v o] e }@
o — © A=lha]
XBF—ADOBA
J - ULA =
No. Name Description
» Displays the operation status of XBF-ADO8A
On: Operation normal
® LED o .
Flickering: Error occurs (1s intervals)
Off: power off or module error
@ Voltage/current » switch to select voltage/current input of analog input CHO~CH7
selector switch
® Terminal block » Wiring termlnal block to connect with external device
(Analog input)
@ External poyver » Terminal for DC24V external power supply
supply terminal
® Connectqr for » Connection connector for expansion module
expansion
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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 /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

r¢——  Practical analog input range———»»f

|  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
DC 4 ~ 20 mA 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
(-2000 ~ 2000) -2048 -2000 -1000 0 1000 2000 2047
Precise Value
(0 ~ 2000) -24 0 500 1000 1500 2000 2023
Percentile 12 0 250 500 750 1000 1011

Value(0 ~ 1000)

3) DC 1 ~ 5V Range Input

Digital Analog Input Voltage (V)

Output Range 0.96 1 2 3 4 5 5.04
té”f‘iggg)va'“e 48 0 1000 | 2000 | 3000 | 4000 | 4047
i?ggg M 2!)“:0) 2048 | 2000 |  -1000 0 1000 | 2000 | 2047
(Plrgg ifes\ég;”e 96 100 200 300 400 500 504
52{52?3"? 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 2.5 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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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 0 ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBF-ADO8A is +0.5%.

4020
000
T .
[}
>
&
>
2
£ 2000
o
s
=2
[a)]
20  -eeeeneee-
0
200 -
ov 5V 10V

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
operation/stop setting

« Specify operation/stop of the channel which will perform A/D and D/A conversion.
. Specifying unused channels as Stop can shorted overall operation time.

I/O Voltage /current
range setting

. Specify desired range of analog I/O.

. Select voltage/current with external switch, and set up range with parameter.

« Analog Mix Module provides 2 ranges(4~20mA, 0~20mA) of current 1/0 and
3 ranges (1~5V, 0~5V, 0~10V) of voltage /0.

I/O data type setting

« Specify digital 1/0 types.
. This module provides 4 output data types (Unsigned, Signed, Precision, and
Percentile Values)

A/D input conversion

. Sampling Process
- If A/D conversion method has not been specified, the module processes sampling.
. 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 1/0 channels;
3x1ms =3.0 ms

The term ‘sampling’ means taking analog signal values at certain time intervals.
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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;

(PreviouslyFilteredInput x FilterCons tan t) + (Pr esentinputx1ms x No.ofChannelsUsed)

PresentlyFilteredInput= -
FilterCons tan t + (Ims x No.ofChannelsUsed)

Filter Constant setting range = 4 ~ 64000 [ms]

A
Input Input after filtration
Actual input
1000
632
0
<—D> .
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—H—H—h4—h4—h4—h4—h : : ;
Channel Scanning Intervals (1ms/Ch. Used)

L J

e o
L} L}

A

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.ofChanneldUsed 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 :

Channel Scannmg Intervals (1mS/Ch Used)

A
v

L >4

Averaging Averaging Sampling
Section Section Section

Setting Range = 2 ~ 64000 [Cycle]
For cycle averaging, averaging interval is calculated with the No. of channels used.

Averaginginterval [ms]= AveragingCycle x 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.

(DD 43+ (30 4 (4) +(5h4-(B)
Averaging No. Averaging No.

(2 + (3 + 4+ (20
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 flikering if 1 or more channels are open.

Input Connection Channel Input LED Open Line
. 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.
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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.

=
XBF—ADOBA

RUN

I

[o)

HO+
HO—
Hi+
H1-
CHZF|
CH2-

CH3+
CH3-

=]

(o] (el [¢] [e]

=)

o
| 4+L1 4Ll 4+L1 4L

s e

Q

CH4+
CHa-

CH5+
CH5-
CH6+
CH6-
CH7+
CH7-
DC24V+
DC24V-

Q

Q

Q
I +I1 4+L1 +L1 4L

1 raert

SHEREEAEEE |HEEEEEEE)

2
2
=

+
|

>
@
!
>
2
S
]
>

DCpwer
Supply for analog

¢

7-13
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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
D! _—[ Transmitter |—
+ 2-Wire =
D _—[ Transmitter |— XBF-ADOBA
RUN
+ 2-Wire ——
D _—[ Transmitter l—
CHO+| cHo
cho-| [ |E2d
+ 2-Wire CH1+ c@ hol
D! _—[ Transmitter |— chi-| [ o]
CHEF] cif2 EE:I
+ 2-Wire cHe- [
D T itt CH3+| cH3 ol
_—[ ransmitter |— o +|: o]
- (e
+ 2-Wire cHa
DC= Transmitter +|: o]
I_—I C&S o]
CH5=| [ o]
+ 2-Wire CH6+| CH6 Fo]
D _—[ Transmitter h CHe= +I: o]
CH7+ 0&7 %
+ 2-Wire CH7- [ S|
D Transmitter DC24V+ o]
- — | |DC24V
DC24V T
/7 -
XBF—ADDEA

%

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
Transmitter

D 4 Wire M=
Transmitter XBF—-ADOBA
RUN
D 4Wir§ _
Transmitter
CHO+| cHo
cho-| [ N
o 4 Wire Clit+| ey ol
Transmitter chi-| [ N
CHZF| oz Fal
. ohe-| [ SEN
4 Wire _ o]
o Transmitter CH3+ cH3
ors-| [ 2]
4 Wire
D CH4+| cHa
Transmitter Chd- *I: o]
CHs+| oits el
CH5=| [ o]
D 4 Wire CHo+| ot o]
Transmitter CH6- |: o]
CH7+ CT ral
- CH7- I: 2]
D 4 Wire | N - o]
Transmitter f——g === T DC24V+ Fa]
/J7 DC24V- Wzﬂ
A= o
08A

%

XBF —AD!
DC power
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 : :
i —— I i
| S — |
Vs <> Vin Ri
i i Re 7 i
e ; - e
: Load : |_| : :
Anaiog 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

) Ri xVs
Vin = -
[Rs +(2x Rc)+ Ri]
%V =(1—\ﬂjx100%
Vs



XGB Analog edition manual

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].

lterns
o5& AH
=-f MewPLC{XGE-*BCH)-Offline
3 Variable/Comment
=-[#4 Parameter
Basic Parameter
B /0 Parameter
+ - Embedded F‘aramq}\%r
= Scan Program
MewProgram

B 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.
I/0 Parameter Setting

AIIBaselEe’.Ease l

R

= D Base 00 : Default

= 0
o 01
=
= [
= M
=

L
== 1
== 08 2 Default
= 19
== 10

: Default
t Default
t Default
: Default
: Default
t Default

Default
Default

Dietault
Detault

| 5kt |

Comment

todule | | Input Filter | Emergency Dut| Allocation |

O[main)

w|m| oo |||

=1

=

(et v [ ok ][ cancel |

(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.

AIIBaselS-e’.Ease l

= @ Base 00 : Default | Slat | Module | Comment | Input Filter |Emergenc:_l,l Dut| Allocation |
= 00 : Default Ofmain]
< 01 Default H ‘|_
o 02: Default Z i Digital Madule List
= 03 : Default B =] @, Special Module List
= 04 Default 3 =] ﬁ Analog Input Module
9 05 : Default B ®BF-AD04A [Volt/Curert, 4-CH)
== 06 : Default 5 olt/Current, 8-CH]
9 07 : Default & B Analog Dutput Module
=9 08 : Default v ﬁ Temp. Measuring Maodule
g 09 : Default g B Analog 10 Module
= 10 : Default q B Positioring Module
10 B Communication Module List

[ et v ][ ok ][ Cancel

(e) To set up parameter, double click with the respective slot being
110 Parameter Setting

selected, or click [Detail] button.

AIIBM]S-E’.E&QE l

= {3 Base 00 : Default | Slat | Madule | Camment Input Filter | Emergency Ou Allocation |

e 02

e 05

== 00
Byo1:
: Default
= 03
== 04 : Default
: Default

=z U6 : Default

= 072
=z 08 : Default
=3 09

= 10

Default

Omain]

XBF-AD0BA (Volt/d 1

Default

Default

Default
Default

#BF-AD08A [Volt/Cun

2
3
4
5
E
7
g
9

0

Poo40 -~

3

Delete Al | [ Details

H Brirt '] [ 0K H Cancel
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() 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 CHO | CH1 CH2 CH3 CH4 CHE CHE CH?
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
Filker constant i] a a a a a a i]
[ &verage processing Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling
Average value 0 0 0 0 0 0 0 0
Ok ] [ Cancel
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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

o =) = 4 [@] top Monitoring
D2aEs o@e B |

[ws Ble® am ¢ g
Hcs B Pausing Conditions,.,
Project Window 3 Change Current Yalue,,, —_
Iterns Systen Monjtoring L
o & AL Device Monitaring
=P NEWPLC(XQE—XECHI)—Hun,fWarning @ Special Madule Monitaring
% Global/Direct Yariables L Trend Monitoring

= [ Parameter
Basic Parameter
g |/0 Parameter [ Custom Events
E Embedded Parameter N
=] Scan Program £ Data Trages
MewProgram
|User Function/Function Block i5
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 I/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
seguence 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.

Special Module List X
Base Slot todule
£ Base 0 ﬂ Internal High Speed Counter Module[Open-Collector, 3-CH)
il Base 0 ﬂ Internal Pogition Module [Open-Collectar, 2-CH)

f SEF-50084 [Wolt/Cunent, 8-CH)

el

4 *

I[ todule Info. II td anitor 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

u_u Dizplays the informationz of special madule.
Item Information
Module Mame #BF-ADDBA [Volt/Current, 8-CH)
05 Ver Wer, 9.0
05 Update Date 2009-3-25
Module 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

XBF-AD084 [Vaolt/Current, 8-CH]

Ibem MaxMin value Current walue |
CHOAAD walue
CH1 &/D walue
CH2 &/D walue
CH3IAMD walue
CH4 &/D walue
CHE A/D walue
CHE &/D walue
CHY &40 walue

Itern Setting Walue Current W alue |
Channel CHD |
Chantel status Dizable
Input range 4~ 20me,
Output type 0~4000
Filker constant a
Average processing Sampling
Average value 0
Reset max/min walue ] [ Start Monitaring ]

Cloze
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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 BIx

HBF-A0084 [Volk/Current, 8-CH)
Item MaxdMin value | Current valug I
CHOA/D value 0/0 0 j 7 Monitoring
CH1 &/D walue 0/0 0
CHZ &/D walue 0/0 0
CH3 &/D walue 0/0 0
CH4 &/D walue 0/0 0
CHS &/D walue 0/0 0
CHE &/D walue 0/0 0
CH7 A/D value LAl il
Iterm Setting Value Current Yalug |
Chaninel CHO - .
Channel status Disable Dizable l Detall InfOI‘m ation
Input range 4720md, 4% 20mé, of CHO
Output type 04000 0~4000
Filter constant 0 1]
Average processing Sampling Sampling
Average value 1] a
[ Feset max/min value ] [ Stap 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.

Special Module Monitor Eg|
HBF-AD0BA [Volt/Current, 8-CH)
Item I artin value | Current value |
CHOA/D walue o/0 1]
CH1 A/D wvalue o/0 1]
CH2 A/D value o/0 1]
CHIAD value o/0 1]
CH4 A/D value o/0 1]
CHE A/D value o/0 1]
CHE A/D value o/0 1]
CHT &/0 value o/0 1]
Item Setting W alue Current Y alue
Channel CHO

Channel status Enable Enable

Input range 4~ 20rnd 4+ 20rméd,

Output type 0~4000 0~-4000
Filter constant il 0

Average processing Sampling Sampling
Average value 1} 1]

[ Reset max/min value ] [ Stop Monitaring ] [ Test I
Close

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].

HBF-AD0834 Mal/Curent, 8-CH)
Ikern M an/Min value Current value |
CHO /D value osn a
LHT AL value 0s0 L »|  Monitors Max/Min value
CH2 47D value o/0 1]
CH3 4/D value osn a
CH4 &/0 value os0 a
CHE &/D value o/0 1]
CHE /D value osn a
CH? &/0 walue 0/0 a
Item Setting Value Current Walue
Channel CHO
Chanhnel status Dizable Dizable
Input range: 47 20med, 4720y
Output type 04000 04000
Filter constant 1] 1]
Awerage processing Sampling Sampling
Average value 0 0
" Reset manmin value ]l { Srhmprthamrbatio } > Resets Max/Min value

The screen executing [Max/Min Value Monitoring]

(9) 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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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 | seizese |
= ) Base 00 : Default | Slat | Madulz ‘ Comment Input Filter | Emergency Ou Allocation |

== 00 : Default Ofrnain]
& 01 : ¥BF-ADDSA (Volt/d XBF-AD08 [Volt/Cur ﬂ - - POD40 ~ POOTF

=3 02 : Default
=3 03 : Default
=z 04 : Default
=z 05 : Default
== 06 : Default
= 07 : Default
=3 08 : Default
=3 09 : Default
=z 10 : Default

wloa|~—|om o] e]r

o

Delete Al | [ Detats | [ et v | [0k ][ cancel

(b) Double click [Variables/Comment].
® AH| - XG5000 - [Variable/Comment]

';é] Project Edit Find/Replace Miew Online Monitor Debug Tools Window Help
D= HE 2% BEEO 2 4 B2 X S

i

oA &4 B W
i

BaEE =m

Project Window x .

i [V] view Variable ] 5] vewdevice | [F]viewriag |

=-EF AH = Yariable Tvpe | Device |  Used |
- NewPLC(XGE-XBCH)-Offline 1 r

9 Variable/Comment
=-[# Parameter
Basic Parameter
B 1/0 Parameter
& Embedded Parameter
=] Scan Program
MewProgram

(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 @ P i % EBE X K S6h 4 B W 4L
$ cut Ctrl+x = ‘g
: B ERIL
Project Windo x .
lems ¥ Delete Del E"'—“"'Vi"'iﬂ'le I:EIVew Devics m\"ewFag ]
2-EF AH + Select &ll Cirl+d, Yariable Tupe | Device | Used |
=P N , 1 [
7 =45 Insert Line Ctrl+L
o[ B¢ Delete Line Ctrl+D

Export Yariables to File. ..

E| Register Ul Device
=6
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(d) Click ‘Yes.’
T x|
Q Automatically register comments in the U Devices according to the special medule set in the 1'O parameter

Y The previous comment will be deleted
Continue?

| Yee | No

(e) Variables are registered as shown below.

[V] view variable ]r- viewDeviee | [F]ViewFisg |

Variable | Type ‘| Device | Used | Comment

1 _01_ERR BIT u01.00.0 r Analog Input Module: Module Error
2 _01_RDY BIT Ud1.00.F r Analog Input Module: Module Ready
3 _01_CHO_ACT BEIT uo1.01.0 r Analog Input Module: CHO Active

4 _01_CH1_ACT BIT uo1.011 r Analog Input Module: CH1 Active

5 _01_CH2_ACT BIT ua1.01.2 r Analog Input Module: CH2 Active

6 _01_CH3_ACT BIT ugi.o1.3 r Analog Input Module: CH32 Active

7 _01_CH4_ACT BEIT Uo1.01.4 r Analog Input Module: CH4 Active

8 _01_CH5_ACT BIT uo1.01.5 r Analog Input Module: CHE Active

g _071_CHB_ACT BIT uo1.01.6 r Analog Input Module: CHE Active

10 _01_CH7_ACT BIT ug.om.7 r Analog Input Module: CH7 Active

11 _01_CHO_ERR BIT uo1.01.8 r Analog Input Module: CHO Error

12 _01_CH1_ERR EIT uo1.01.9 r Analog Input Module: CH1 Error

13 _01_CHZ_ERR BIT Uo1.01.A r Analog Input Module: CH2 Error

14 _01_CH3_ERR EIT Uo1.01.B r Analog Input Module: CH3 Error

15 _01_CH4_ERR BIT ug1.01.c r Analog Input Module: CH4 Error

16 _01_CH5_ERR EIT uo1.01.D r Analog Input Module: CHS Error

17 _01_CHE_ERR BIT Uo1.01.E r Analog Input Module: CHE Error

() In IEC types, the variables are registered as shown below.

:II Global Variable l D | Dircct Variable Comment E Flag l
Variable Kind | Variable | Type |Ad| Initi | U53| Comment

) VAR_GLOBAL _01_CH1_IDD BOOL % [T Analog Input Module: CH1 Input Disconnection Flag
g VAR_GLOBAL _01_CH2_ACT BOOL % [T Analog Input Module: CH2 Active

10 VAR_GLOBAL _01_CHZ_DATA WORD % [T 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 _D1_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 _D1_CH4_ACT BOOL % [T Analog Input Module: CH4 Active

18 VAR_GLOBAL  _071_CH4_DATA WORD % [T Analog Input Module: CH4 Qutput

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 ' _D1_CH5_ACT BOOL % [T Analog Input Module: CHS Active

22 VAR_GLOBAL  _01_CHS5_DATA WORD % ™ Analog Input Module: CHS Output

23 VAR_GLOBAL _01_CH5_ERR BOOL % [T Analog Input Module: CHS Error

24 VAR_GLOBAL _01_CH5_IDD BOOL % [T Analog Input Module: CH5 Input Disconnection Flag
25 VAR_GLOBAL _D1_CHE_ACT BOOL % [T Analog Input Module: CHE Active

26 VAR_GLOBAL _01_CHGB_DATA WORD % [T Analog Input Module: CHE 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.

(a) Below is an exemplary program for XG5000.

) _nm'nnlnn umI [00.F umI 1.0 M ww o]
“ ﬂ'DF'F UD]I'D}]'] [ oy ot .0 nootot ||
= i _Mufﬂlm UD]I'DF'F uml.us.z [ nov ugi.4 oooiz ||
“ ﬂ'DF'F uml.ns.a [ v Ugi.0s  DooIos ||
“ o _MD|DDIDE UD]I'DF'F uml.ns 4 [ o U0t . 06 nooind. ||
v ﬂ'DF'F uml.us.s [ Moy U007 oooios ||
v - 4n1n|nnlns UD]I'DF'F uml.ns.s [ v Ugi.0s  DODIgE ||
ol ﬂ'DF'F Uml'n}]'? [ oy ot .09 nooia? ||

(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into  variables.

o woon LRy | T
1 I
gl | ) N . T |
¢ oy A OT_CHI_oA
s N | woy  DEHLDA - pogygy [_
womot oty e | AT
o1 oy -OIBERDR g [_
o i} N . T
e oy 01_CHaoA
| ! | v OLOEDE g ||
M Moono2 01_ROY ‘DI‘CTHQ‘MC | 01_CH4_DA
1 oy OBHEDA g [_
ool | ) N . Th
£ oy A AT
o ! | wov OLEEDE punigs ||
5 _01_CHE_AC
WOOO3 01ROV i v O CED ppoicg l_
spf— 1 | | Th
u oy A AT
o A | oy DETOR gy [_

(c) In the ‘View' menu, click ‘View Device/Variables’ to look up the devices and variables at
the same time.

i0 MOODO0  UDT.DO.F  u01.01.0
By I I} [ mow uoi.oz  pooioo |
ORIV 01 CHO_AC _01_CHD_A
50 T Th
Lt
Wwyor e [y wios  oooor |
LAY 01 CHI A 01_CHT 0A
T Th
2 MOODDT  UDT.OOF 01012
Bl [ " [ mow uoi.o4  oogtoz |
O1RDY 01 CH2.AC 01 CH2_h
511 T i
i3 Uol.00.F  UD1.01.3
L I [ nov Uoios  D0oigs ||
OIRDV 01 CH3AC 01 CH3 A
T Th
4 MO0z UDT.OOF 01014
Bl [ " [ wow uoi.0s  oogtoe |
01RDY 01 CHAAC 018 A
522 T Th
i5 Uol.00.F UDI.01.5
I Il [ nov uoi.0?  Dooigs ||
OIRDV 01 CHE AC 01_CHE A
T Th
i8 MOODDS  UDT.OOF 01016
Bl [ " [ mow uoi.os  0oatoe |
01RDY 01 CHEAC 01 A6 A
533 T Th
L7
W or W [(wv wios ooy ||
LAY 01 A _01_CH7 _0A
T Th
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(d) In the ‘View' menu, click ‘View Device/Description’ to look up the devices and descriptions at the

same time.
[} LI ||
Analag Analag
Wadiz 2
Waduia CH4 Active H4 Ounpunt
2|
JarmE JnmE MO uata7 D105 l_
1 T 1 1
Analag Analag Analag
100003 MO Dontas ||
I
4
Lonens oty MO noa | |
3000 Mo L1 08 nomas ||
I
2|
Mon noats | |
000 Mo uai o8 pootos ||
— |
4
Joans Hanan Mo ua0e paoto7 ||
LI ||
Analag Analag Aralag
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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.

OUTL  CHZoutput

OUTL  CHZoutput

ouT|
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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 N Signal
Variable Type “S”or IEC type Description Write diregction
“H”type
_ 0Oy _ERR BIT U0y.00.0 %UX0.y.0 Module Error Read | ADOSA — CPU
_Oy_RDY BIT U0y.00.F %UX0.y.15 Module Ready
_Oy CHO_ACT BIT U0y.01.0 %UX0.y.16 CHO Active
_Oy CH1_ACT BIT U0y.01.1 %UX0.y.17 CH1 Active
_Oy CH2_ACT BIT U0y.01.2 %UX0.y.18 CH2 Active
_0y CH3_ACT BIT U0y.01.3 %UX0.y.19 CH3 Act?ve Read | ADOSA — CPU
_0y CH4_ACT BIT U0y.01.4 %UX0.y.20 CH4 Active
_Oy CH5_ACT BIT U0y.01.5 %UX0.y.21 CHS5 Active
_0Oy CH6_ACT BIT U0y.01.6 %UX0.y.22 CH6 Active
_Oy CH7_ACT BIT U0y.01.7 %UX0.y.23 CH7 Active
_Oy CHO_ERR BIT U0y.01.8 %UX0.y.24 CHO error
_Oy CH1_ERR BIT U0y.01.9 %UX0.y.25 CHL1 error
_Oy_CH2_ERR BIT UOy.01.A %UX0.y.26 CH2 error
_Oy _CH3_ERR BIT U0y.01.B %UX0.y.27 CH3 error
Read | ADO8A — CPU
_Oy CH4_ERR BIT U0y.01.C %UX0.y.28 CH4 error
_Oy _CH5_ERR BIT U0y.01.D %UX0.y.29 CHS5 error
_0Oy_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 Qutput
_Oy_CH2_DATA | WORD U0y.04 %UWO0.y.4 CH2 Output
_0Oy CH3_DATA | WORD U0y.05 %UWO0.y.5 CH3 Output Read | ADOSA — CPU
_Oy CH4_DATA | WORD U0y.06 %UWO0.y.6 CH4 Output
_Oy CH5_DATA | WORD U0y.07 %UWO0.y.7 CH5 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 U0Oy.10.1 | %UXO0.y.161 CHZ1 Disconnection flag
_Oy CH2_IDD BIT U0y.10.2 %UXO0.y.162 CHZ2 Disconnection flag
_Oy CH3 IDD BIT U0y.10.3 | %UXO0.y.163 CH3 Disconnection flag
_Oy_CH4_IDD BIT U0y.10.4 | %UXO0.y.164 CH4 Disconnection flag Read | ADOBA — CPU
_Oy _CH5_IDD BIT U0y.10.5 | %UXO0.y.165 CHS5 Disconnection flag
_Oy_CH6_IDD BIT U0y.10.6 | %UXO0.y.166 CH6 Disconnection flag
_Oy_CH7_IDD BIT U0y.10.7 | %UXO0.y.167 CH7 Disconnection flag
_Oy_ERR_CLR BIT UOy.11.0 %UX0.y.176 Error Clear Request svez:i/ 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
uo4 ' 05 %UWO0.4.5
Devii Type i \/\Iird Device Type i Word

Slot No. Slot No.
[“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 1/0
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 bit3 bit2 bitl bit0
U0x.00
(%UWO0.x.0) D m
8 | - - - - - - - - - - - - - - o
2 2
Module READY i'irfgor:noz;icéjr:rence
Bit On (1): Normal Bit On (1): error
Bit Off (0): error :

Bit Off (0): Normal

(2) Operation channel information
( () 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.

Bit15 Bitl4 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
U0x.01
(%UW0.x.1) ololoalololololo
— - - - - T T I T I T I I
~ » (&) » w N = o
~"

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 UQy.02 ~ U0y.09
(%UWO0.y.2~ %UWO0.y.9) by channel-basis.
(b) Digital output values are saved in 16-bit binary figures.
% The base No. of the XGB PLC is 0.

HIE13 HIE12 HIE11 HIE10 HIE9 HIE8 HIE7 HIE6 HlE5 HIE4 HIE3 HIE2 HIE1 Hl €0

HIE15

HIE14

(%%%6?52) CH 0 Output
(%%%6?33) CH 1 Output
(%LLJJ%E)(.);A) CH 2 Output
(%%%6?35) CH 3 Output
(%%%6?36) CH 4 Output
(%%%6?;7) CH 5 Output
(%%%6?5.8) CH 6 Output
Doy, CH 7 Output

(%UWO0.y.9)
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7.11.2 Operation Parameter Setting Area
The operation parameter setting area of the analog mix module is as follows.

Mg\rggry Description Setting R/W | Command
0 Appoint operating channel | Bit Off (0): stop, Bit ON (1): run R/W
) I/O range setting (bit)
1 I/O range setting 0000: 4 ~20 mA RW
(CHO~CH3) 0001: 0 ~ 20 mA
. 0010:1~5V
2 I/O range setting 0011:0~5V RIW
(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 CH3 Filter constant
er constan 0 or 4 ~ 64000 RW
8 CH4 Filter constant
9 CHS5 Filter constant PUT/GET
10 CH6 Filter constant
11 CHY7 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 CH1 average value
15 CH2 average value
16 CH3 average value Time average: 4 ~ 16000 [ms]
9 Count average: 2 ~ 64000 [times] R/W
17 CH4 average value Moving average: 2 ~ 100
18 CH5 average value
19 CH6 average value
20 CHY 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

(2) If the memory address 0~8 area is entered with values different from the setting
U0x.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.

7-31
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(1) Operating Channel Setting
The default setting for operating channel is ‘Stop.’

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address0
(@) @) (@) @] (@) (@] (@) (@]
- - - - - - - T | T | x| X I | T | x| <
~ » [6)] IS w N [l o
—~—

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 CH 1 CHO
BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT8 BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
Address?2
CH7 CH6 CH5 CH 4

Input range setting (4 bit per channel)
0:4~20mA

20~ 20mA

:1~5V

:0~5V

0~ 10V

A WN P

(3) /0O 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 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit0
Address3
CH7 CH®6 CH5 CH4 CH3 CH?2 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 0, 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 Bit 7 Bit 6 Bit5 Bit4 Bit3 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)
Address7 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
Addressi12
CH7 CH6 CH5 CH4 CH3 CH 2 CH 1 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 Bit12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit1 Bit0

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 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address?1 Set-up error information
Error o Error code
Type code LED Description Priority Remark
10# LED Channel range set-up error 1
: . - # 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) I/O Parameter Setting Window

1/0 Parameter Setting

AIIBaselSeEase I

= 7 Base 00 : Default | Slat | Module | Comment | Input Filter |Emergenc_u Olut Allocation
& 00 : DC 24V INPUT/TR. Ofmain] [DC 24V INPUT/TR O 3 Standard [ms] Drefault PO000 ~ POO3F
& 01: XBF-ADOBA (Volt/d | C - FO040 ~ POOFF
=3 02 : Default
= 03 : Default
=z 04 Default
=3 05 : Default
== U6 : Default
o 07+ Default
=3 08 : Default
= 19 : Default
= 10 Default

w oo~ | m || e e

=

Delete Al | [ Detis | [ Pt ¥ [0k [ Cancel |

XBF-ADOBA (Yolt/Current, 8-CH)

»BF-A0 084 [Wolt/Curent, 8CH)
Parameter tho [ oHl | oHz EE TH4 HS THE 7 |
[] Channel status Enable Dizable  w 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
[] Awverage processing Sampling Sampling Sampling Sampling Sampling Sampling Sampling Sampling
Average value 0 0 0 0 0 0 0 0
[ Ok ] [ Cancel l

(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 UoI.0000  UDLLODF L0010 L01.00.B HO0000
| | { | { 1 | | { —
DI EBR DRIV _DI_CHO_AC __CHO_ER
3l T R
L MO0000
L} [ mov .02 000100 ||
_1_CHO_DA
3 TA
Ly 131, 10.0 W00
", 53—
J01_CHO_ID
| i
i
END
i (oo |

(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 M00O01 bit is
set.

(3) Sample Program (IEC type)
Output CHO program

L0 EUKD1.0 EUKDO11E BUMDO1E EUMDLT.24 AW
— | i . { | —
_O1_ERR _01_RDY _DI_CTHD_AC _DI_CRHD_ER
L
B WIYE
— — ENO-
LE .
Moz N t CH O input
_01_CHO_DA
Th
L3
i B0 160 A
I

33—

_D1_CHD_ID
i

(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(Channel 0 in-operation) = On
%UX0.1.24(Channel 0 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.



Chapter 7 Analog Input Module (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 solutions.

7.13.1 LED Indication for Error

An analog input module has one INPUT LED to indicate error status of the module.

f Module H/W
Item Normal State Chaarqelugpen Paramgtr%rSettmg Failure
P (Serious Failure)
0 Flikering 1s intervals __—
Flikering : Flikering 0.2s
LED On : (input parameter
1s intervals setting error) Intervals
All functions are ;
Module All functions are | performed. nggjur;ft'g?:n\,’]\gg(r at Module cannot
Behavior normal Indicates min. input uttp function
setting
value
Action - Check input wire scgﬁﬁlé parameter Request for A/S

7.13.2 Checking Module Condition

XG5000’s system monitor enables verification of the analog mix 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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7.13.3 Troubleshooting

(1) INPUT LED is off.

INPUT LED is off..

:

Analog input module is correctly
installed.

o

i

i

XG5000 software shows I/O information

No

i

T

module is replaced.

System resumes normal function if the

Yes

i

(2) LED flickering.

LED flikering

@

LED flikering 0.2s intervals.

Yes

:

LED flikering 1s intervals

@

Input wire is correct.

No

T

Parameter setting is normal
(Check with PUT command)

¥

o

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) Analog input value is abnormal.

Analog input value is abnormal.

@

External DC24V input power is OK.

No — Supply DC 24 power

i

FG ground is OK

Correct FG grounding according to the wiring
No _—=in the user manual

oy

Parameter setting is OK
(Operation channel permit, I/O range

setting
No

— Set up the parameters correctly according to
the user manual

:

External voltage/current selector switch

setting is correct

No | Set the switch according to the user manual

I

Contact nearest dealer or A/S center
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Chapter 8 Analog Input Option Board

8.1 Setting Sequence before operation

Before using the analog input option board, follow steps below.

XBO-ADO2A

Reading analog input data

Setting parameter

Checking performance specification I—O Specification (8.2.2 performance specification)
°

Operating environment
Input type and range
Digital output range

Wiring I—. Wiring

Wiring analog input

— @ Analog input test
XG5000 special module monitor test mode

——— @ Parameter

or analog data is not normal.

Refer to trouble shooting when there is error w

XG5000 I/O parameter
Gain adjustment

Programming I—o Programming

Programming for reading analog data
(U device)
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8.2 Specifications

8.2.1 General specifications

General specifications are as follows.

No. Items Specification Related
standards
1 Operating 0 ~ 55 °C B
temperature
2 Storage 25~ 470 °C _
Temperature
Operating .
5~95%RH (Non-condensin -
3 | humidity ORH ( 9
Storage .
5~95%RH (Non-condensin -
4 humidity ORH ( 9
For discontinuous vibration - -
Frequency - Amplitude Times
10 <f< 57Hz - 0.075mm
Vibration 57 <f< 150Hz 9.8m5(1G) -
5 immunit Each 10
y For continuous vibration . . IEC61131-2
times in
Frequency Acceleration Amplitude _X’YZZ
directions
10 <f< 57Hz - 0.035mm
57 <f< 150Hz 4.9 g (0.5G) -
Shocks e Max. impact acceleration : 147 ms (15G)
6 immunit e Authorized time : 11ms IEC61131-2
Y e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z directions)
Square wave AC : +1,500 vV
impulse noise DC: +900V LSIS standard
Electrostatic IEC61131-2
. . : 4kV i i
discharging Voltage : 4kV(contact discharging) IEC61000-4-2
Radiated
7 Noise electromagnetic 80 ~ 1,000 M, 10Vv/m IEC61131-2,
immunity field noise IEC61000-4-3
Power Digital/
) Segment Analog 1/0
Fast Trans_,lent module communication interface IEC61131-2
/burst noise IEC61000-4-4
Voltage 2kV 1kV
8 Amplgnt No corrosive gas or dust -
conditions
Operating
9 . 2000m or less -
height
10 Pollution 2 or less B
degree
11 | Cooling type Natural air cooling -
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8.2.2 Performance specifications

Performance specifications are as follows.

Iltems Performance specification
Number of channel 2 channels
Type Voltage Current
Analog input DIC Ot~ 10Vt 110 Mi Bg g : éggﬁ
nput resistance: 1 | in.
range Range (Inp ) (Input resistance 250 Q)

Set by external voltage/current selector switch after being set at user
program or /O parameter per each channel

Type 12 bit binary data
Unsigned 0 ~ 4000
value
Signed value -2000 ~ 2000

Digital output

Range ———— 400 ~ 2000 (DC 4 ~ 20mA)
recise ~ ~
0~ 1000 (DC 0 ~ 10V
value ( ) 0 ~ 2000 (DC 0 ~ 20mA)
Percentile 0 ~ 1000
value

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

Max. resolution 5¢A (DC 0~20mA)
\i ~
2.5MV (DC 0~10V) 0 ~ 2000 (DC 0 ~ 201A)

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 Gainf adju_stment Gain adjustment (-40~40)
unction

No insulation between channels

Insulation method No insulation between input terminal and PLC main unit

Input terminal 5 - point terminal block
1/0 points occupied Fixed type: 64 points
Supply power Inner DC 5V
Consumption current 50mA
Weight 20g

Notel) In order to use analog input option board, the following version is needed.

Main unit Version information

XBC E type V1.1 or above
XBC S type V1.1 or above
XBC SU type V1.0 or above
XEC E type V1.0 or above
XEC SU type V1.0 or above

XG5000 V.3.61 or above

Note2) Offset/gain value on the analog input range can be adjusted at XG5000- 1/O parameter
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8.3 Name of part and function

Respective designations of the parts are as described below.

() Hook for fixation

@ Terminal block

@ Cover

@ Hook for fixation

® Connector for
option board

® Input
connector
No. Name Description
D@ | Hook for fixation » Hook for fixing the option board to main unit

» Wiring terminal block to connect with external device

Terminal block .

® (Analog input)

@ | Cover » Option board cover

® Connector for option| P Connection connector for connecting the option board to the main
board unit

® | Input connector » Wiring connector for connecting with the external device
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8.4 Characteristic of I/0O conversion

The input ranges of voltage and current can be set up per channel with user program or I/O
parameters. The output types of digital data are defined as follows.

(1) Unsigned Value

(2) Signed Value

(3) Precise Value

(4) Percentile Value

Analog input practical
range
1011 2047 4047
1000 2000 4000 /x
— Gain
750 1000 3000
Digital
500 0 2000
output
250 -1000 1000
0 -2000 0
“»
-12 -2048 -48 Offset
A | DC 4 ~20 mA 4 mA 12 mA 20 mA
.na Og DC0~20mA 0mA 10 mA 20 mA
InpUt DCO~10V ov 5V oV
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

Value(0 ~ 1000)

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
(.2000 ~ 2000) 2048 2000 -1000 0 1000 2000 2047
Precise Value
(© ~ 2000) 24 0 500 1000 1500 2000 2023
Percentile
Value(0 ~ 1000) 12 0 250 500 750 1000 1011

3) DC 0 ~ 10V Range Input
Digital Analog Input Voltage (V)

Output Range 0.12 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
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8.5 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 0 ~ 10 V and digital output type of unsigned value
selected.

Accuracy of XBO-AD02A is £1.0%.

4020
000
3980
2000
q
i
‘é
q
208 -
od 0
oV 5V

10V
Analog input voltage

[ Accuracy |

(1) Accuracy when using 5V input
4000 x 1.0% = 40

Therefore the range of the accuracy will become (2000-40) ~ (2000+40) = 1960 ~ 2040
when using 5V input.

(2) Accuracy when using 10V input
4000 x 1.0% = 40

Therefore the range of the accuracy will become (4000-40) ~ (4000+40) = 3960 ~ 4040
when using 10V input.
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8.6 Functions of Analog Input Option Board

The functions of analog input option board are as follows.

Function Description

Channel . Specify operation/stop of the channel which will perform A/D conversion.
operation/stop setting | « Specifying unused channels as Stop can shorten overall operation time.

. Specify desired range of analog I/O.
. Analog input option board provides 2 ranges(4~20mA, 0~20mA) of current I/O and 1
range ( 0~10V) of voltage /0.

Input Voltage /current
range setting

. Specify digital I/O types.
. This module provides 4 output data types (Unsigned, Signed, Precise, and Percentile
Values)

Output data type
setting

. Sampling Process
- If A/D conversion method has not been specified, the module processes sampling.
. Averaging process
- Outputs A/D converted value averaged by count to reduce rapid change of input
value caused by external noise

A/D input conversion
method

8.6.1 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 to be converted into digital signals and
saved in memory device depends upon the number of channels used.

(Process Time) = (No. of Channels Used) x (Conversion Speed + Scan time)

(Ex.) Process time when using 1 of 2 I/O channels and scan time is 2ms;
1 X (1ms+ 2ms) = 3 ms

The term ‘sampling’ means taking sample value among continuous analog signal values at regular
intervals.
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8.6.2 Count Averaging Function

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.

|
I = Averaged input value |
: Actual input value :

] |

Channel Scanning Intervals (1ms/Ch. Used)

»

< Averaging > Averaging > Sampling
Section Section Section

Setting Range = 2 ~ 64000 [times]
For count averaging, averaging interval is calculated with the No. of channels used.

Averaging interval [ms] = Averaging count x (No. of channels used x1ms + Scan time)

(1) Averaging interval varies according to scan time
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8.6.3 Gain Adjustment Function
You can adjust input gain of the analog input option board.
When selecting current input for analog input range, the digital output (4000) corresponding to analog
input max. value (20mA) is standard gain value. When selecting voltage input, the digital output
(4000) corresponding to analog input max. value (10V) is standard gain value.
(1) You can adjust input gain at I/0O parameter

(2) Input gain setting range = - 40 ~ 40

(3) Adjusting gain for each channel is available

XBO-ADDZA (Volt/Current, 2-CH)

=BO-ADO2A Molt/Current, 2-CH]
Farameter CHO | CHA1 |
[] Channel status Dizable Dizable
[ Input range 47 A0, 4720,
Qutput type 0~4000 0~4000
Count-Amwr 1] 0
|nput gain 1] 0 I
4040 [ ok, | | Cancel |

(4) Example
When you set “Input gain” as -5, 3996 (=4000-5) applies for gain.

(1) When you adjust the input gain, max. resolution changes, too.
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8.7 Wiring

8.7.1 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.
(6) Enable only needed channels

8.7.2 Wiring examples

(1) Current input

H> a w— LAY
i | [ |

> ' kY

(2) Voltage input

> =\ CH r

Hll | l]
- L
>

XBO-AD02A
VO+
*(a) *(b)

10+

——1 vi+
|11+

I
COM

*(a) In case of current input, connect V+ terminal to I+ terminal
*(b) Input resistance of current input circuit is 250 Q (typ.).
*(c) Input resistance of voltage input circuit is 1 MQ (min.)

(3) Terminal block configuration

 —

IE-il

Y

XBO-AD02A

s E— R
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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 option board has an
effect on digital-converted values of the option board as specified below;

i RS : RC : ——————————————— :
! i — i
| LI : :
i Vs <> i vin i Ri i
i | Rc ) i
5 i - |
' 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

. Ri xVs
Vin = -
[Rs +(2x Rc) + Ri]
%Vi =(1—\ﬂjx100%
Vs
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8.8 Operation Parameter Setting

Analog input option board’s operation parameters can be specified through XG5000'’s [I/O parameters].

(1) Settings
For the user’s convenience, XG5000 provides GUI (Graphical User Interface) for parameters setting
of analog option board. Setting items available through [I/O parameters] on the XG5000 project
window are as described below in the table.

ltem Details

[I/O parameter] | (a) Specify the following setting items necessary for the option board
operation.
1) Channel Enable/Disable setting
2) Setting ranges of input voltage/current
3) Output data format setting
4) Count averaging
5) Input gain
(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].

Project Window X

[terns

=& #GE_PROJECT =
= MewPLC(<GE-=BCS)-0ffline
¥ Wariable/Comment
=& Parameter
Basic F'arametr:‘%

+- T Embedded Parameter
= Scan Pragram

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 input

option board is installed, and click it.

1/0 Parameter Setting El@l

Al Base | szBzse |

= @D Base 00 : Default Slot Maduls

| Comment | InputFiter |Emergency Duf

Allocation

= 00 : Default
= 01 : Default
== 02 : Default
= 03 Default
= 04 Default
= 05 Default
== 06 : Default
== 07 Default
=9 08 Default
= 09 Default
= 10 Default

Ofmain)

H

DHCD\JG’:U\J:-L\JN—‘

(U P

Pt ¥ | |

oK ][ Cancel

(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.

2/ |

MIBM}SEBSE I

= 0 Base 00 Default Slot Module Comment

| InputFiter |Emergency Duf

Allocation

= 00 Default
=z 01 Default 1
= 02 Default 2
= 03 Default 3
=z 04 Default
= 15 Default 4
: Detault 5
[}
7
8

O[main]

=05
=z 07 Default
= 08 Default
= 09 Default

=z 10 Default

f Digital Madule
= @, Special Madul

3
10

B Analog 10 Module
B Temp Measuing Madule
& Etc. Module

b3

it ¥ | |

OK l l Cancel

(e) To set up parameter, double click with the respective slot being selected, or click [Detail] button.

I/0 Parameter Setting

B

| Comment | Input Fiter | Emergency Ouf

Allocation |

P0400 ~ PO43F

All Base 1 St Base 1

= @ Base 00 : Default Slot Module
= 00 Default Oimain]
== 01 Default 1
= 02! Default 2
== 03 Default
= D4 : Default 2
= 05 : Default 4
= 06 : Default ]
= 071 Default 6
== 06 : Default 7
A 09 KEO-ADD2A (W 8
a 10 Detault R : <002 (ol /Curent, 20H) ¥

10
< >

Delete Al | De@allN[ Pt ¥ | LP'LOK J [ Cancel |
a0 A
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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.

XBO-ADD2A (Volt/Current, 2-CH)

=BO-ADO2S Molt/Current, 2-CH)
Farameter CHO | CHA1 |
[] Channel status Dizable Dizable

[ Input range 4720, 4720,
COutput type 0~4000 0~4000
Count-der 1] 1]
Input gain 1] 0

(] ] [ Cancel
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8.9 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 [Program]]
EEruject Edit Find/Replace Miew Online |Monitor] Debug Tools Window Help

B _ - :@ Stop Monitoring
iDEaEse @ ([as B | & Pause

fals [Cloe aw ¢ 4.
B Pausing Conditions, .,
fles il
Praject Windaw 3 Change Current Yalue,,, —
Iterns Systern Monjtoring L
EIE A4 Device Monitoring
=i NewPLC(XGIB—XECHI)—Hun,fWarning @ Special Module Monitaring
% Global/Direct Yariables 4 Trend Monitoring

=@ Parameter
Basic Parameter
& /0 Parameter [ Custom Evertts
E Embedded Parameter ~
=] Scan Program £ Data Trages
MNewProgram
User Function/Function Block i5
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 input option board without

seguence 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.

special Module List r‘5_<|
Baze Slot M odule
i Baze 0 ﬁ Irtemal High Speed Counter Module(0pen-Callzctor, 8-CH)

Internal Pozition Module [Open-Collector, 2-CH)

HEO-AD024 Malt/Curent, 2-CH]

< ?

[[ Module |nfo. l'[ Monitar ]]
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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 Ers__q

u_u Dizplayz the informations of special module.
Item Information
todule M ame #BO-40024 [alt/Current, 2-CH)
05 Wer er, 10,02
05 Update Date 2010-10-26
M odule Status Mormal. (0]

(c) Click the [Monitor] button in the “Special Module” window. The “Special Module Monitor’
window will appear as shown below.

Special Module Monitor

RBO-AD028 Malt/Current, 2-CH)
Item Max/Min value Current value |
CHO &/D walue
CH1 &4/D walue
Item Setting Yalue Current ¥ alue |
Charinel CHO R
Channel status Disable
Input range 47 20md
Output type 0~4000
Count-dwr 1]
Input gain i}
[ Beszet max/min value ] [ Start Monitaring ] [ Test ]
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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.

The screen executing [Start Monitoring]

#BO-AD024 Molt/Curent, 2-CH)
Item M anMin value | Current value | A
CHO&/D value 48 /48 -4a || Monitoring
CH1 &/ value o/0 a
S
Item / Setting ¥ alue Current Yalue |\
Channel CHO
Channel status Dizable Enable Detailed
it e 4720, 472, I information of CHO
Output type 04000 04000 ﬁ
Count-Ayvr a a
Input gain 0 0 /
[ Beset masdmin value ] [ Stop Manitaring ] [ Test ]

(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 mode.

Special Module Monitor @b_q
#BO-AD028 Malt/Current, 2-CH)
Item Max/Min value | Current value |
CHO &/D walue 4001 /3998 4000
CH1 &/D walue a/s0 a
Item Setting Yalue Current ¥ alue
Charinel CHO
Channel status Enable Enable
Input range 47 20md 47 20md,
Output type 0~4000 0~4000
Count-dyvr 1] 1]
Input gain i} 0

[ Beset max/min value ]

[ Stop Monitaring ] |

The screen executing [Test]
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(f) 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].

#BO-ADO2& [Valt/Curent, 2-CH)

Ibermn MandMin valug | Current value |
CHO &/D value -48 /48 -48

CH1 A/D value 040 0
-, q _ _
\‘ Monitor max/min

Item Setting % alue | Current Y alue | value
Charinel CHO
Charinel status Dizable Enable
Input range 4~ 20méA, 4720,

Output type 0~4000 04000

Count: 0 0 )
IDUT i ; . A Reset max/min
S ﬂ value

[ Stop Monitoring ] [ Test ]

Claze

Beset max/min value ]

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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8.10 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.
I/0 Parameter Setting EIE'

AIIBas:}SeEaSE I

= 7 Base 00 : Default Slat Madule | Caomment \ Imput Filker |Emergency Uut| Allocation
00 : DC 24V INPUT Ofmain] | DC 24V INFUT 12points/TR DUTP 3Standard [ms]  Default FO000 ~ POD7F
A, 01 RELAY OUTPU .
= 02 : Default
= 03 : Default
== 04 Default
=z 05 Detfault
= 06 Default
= 07 : Default
= 08 : Default
&5 091 XBO-AD024 (¥

az 10 Default IR 0002 [Voh Curert, 20H) 7 N . R
IR

RELAY OUTPUT, 16points Default FO080 ~ FOTTF

oo |~ | oo e[ =

=B

< >

[ Dotz ][ Detas | [ Pt ¥ ] [_ok ][ Cancel

(b) Double click [Variables/Comment].

% XGB_PROJECT - XG5000 - [Variable/Comment]
%g Project Edit Find/Replace Miew Online Monitor Debug Tools MWindow Help

inzaRsS as BEEE|D i =8 B PBh AW OR ALY

5 X

+11
B9 (EREME i

2
IEI = &= @& @[ v =

Project Window x

Iterns [V] view variabie WE‘VW Device | [F]view Fiag 1
=8 XGB_PROJECT » ‘ Variable ‘ Tvpe A| Device ‘ Used | Conment
= MewPLC({XGB-XBCS)-Offline 1 1 ]

Variable/Cormment
= (@ Parameter R
Basic Parameter
I /0 Parameter
[ Embedded Parameter
= Scan Program
NewProgram

< »

™ Praject NewPragram ‘b Wariable/Comment

(c) In the ‘Edit’ menu, select ‘Register U device’

% XGB_PROJECT - XG5000 - [Variable/Comment]

ﬁq Project |Edit| Find/Replace View Online Monitor Debug Tools Window Help -5 %
in=a 2 $ BB X[ K iR L
5 E
4 Cut Tl B H HE i ERBEMRE
: Copy Ctrl+C @ IEI (5] R =
Project Windo| .
tome | % Delete Del | [V]view vanabie |[5]view v | [Fview g |
-8 XGB Select Al Ctrl+& ‘ Variable | Type “ Device | Used | Conment.
0 N o setLine o, 1 S|
=[5 8¢ Delete Line Ctrl+D
Export Yariables to File...
d Register U Device [:
ER:
< »
i Project MewProgram & Varlable/Comment
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(d) Click ‘Yes.’

XGH000 X

Automatically register comments in the U Devices according to the spedial module set in the IO parameter.
e The previous comments will be deleted.
Continue?

(e) Variables are registered as shown below.

% variable/Comment

View Variable lﬂ View Device | [] view Flag ]
Yariable | Type ‘| Device | Used | Comment |
1 _09_ERR BIT 1109.00.0 [ #nalog Input Option Board: Error
2 _09_RoY BIT 1109.00.F ] #nalog Input Option Board: Ready
& _09_AD0_ACT BIT 1109.01.0 [l fnalog Input Option Board: Input CHO Active
4 _09_AD01_ACT BIT 109.01.1 [l fnalog Input Option Board: Input CHI Active
5 _09_A00_100 BIT 1109.01.4 [l 4nalog Input Option Board: CHO Input Oisconnection Flag
B _09_401_100 BIT 1109.01.5 [l 4nalog Input Option Board: CH1 Input Oisconnection Flag
7 _09_AD0_ERR BIT 1109.01.8 [l 4nalog Input Option Board: Input CHO Error
] _09_AD1_ERR BIT 1109.01.9 [l 4nalog Input Option Board: Input CHI Error
g _09_AD0D_DATA RO 109,04 [l #nalog Input Option Board: Input CHO Data
10 _09_AD1_DATA RO 1109, 05 [l #naloa Input Option Board: Input CHY Data

(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 compact “E” and “S” types

(a) Below is a
£a

MOooo0
I

103.00.F
] |

n exemplary program for XG5000.

uog.o1.0
|

SD_|I

Lt

i2

109.00.0
I

109.00.F

ung.on
| L

MOY

uog. 04

pootan

— |

oY

109,05

0oa1o1

311 !

i3

10g.ao1.8
| —

ig

109.01.4

L5

og.00.0
|

MY

103,04

0oa10z

316 !

ig

o3.01.9
- —

LT

10g.01.5

_||_

oY

09,05

Doo103

(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into variables.

o

Moonoo

_09_ROY
1Tl
1T

_09_AD0_AC
T

LI

_D9_ERR

_09_ROY
l
I

T
_09_AD1_AC
T

MOV

_09_A00_0A
T

nootoo

MY

_09_401_04
Th

noo1m

Rkl I

i3

_DS_¢?D_ER
L —

ig

_09_%?D_ID
- —

L5

_[19_FFR
S5 ’

oY

_09_400_DA
Th

noa10z

ig

_Ug_ﬁgl_ER
| —

7

_09_401_1D
0

_||_

MOV

_09_401_D4
Th

noo1o3
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(c) In the ‘View' menu, click ‘View Device/Variables’ to look up the devices and variables at
the same time.

i0 MOODD  UDI.OO.F  UDI.OT.0 o W oo ||
I | | | | .
R T 01 CHO_0A
il T fa
i UO.00.F  UD1O1.T
L I [ nov uolos ool ||
OLRDY 01 CHI_AC 07 _CHI oA
T fa
iz MOOODI  UDI.OO.F  UD1.O1.2
Bl [ " [ wow uoi.o4  oogtoz |
OIRY 01 CHZAC 07 CHe DA
sl T fa
i3 UO.00.F  UO1.ON.3
L I [ nov Ugios  D0oigs ||
OLRDY 01 CH3 AC 07 _CHa oA
T fa
Iz M00D2  UDI.OO.F  UDI.O1.4
Bl [ " [ mow Uoi.0s  ooatod |
OLRIY 01 CHAAC 07 04 DA
522 T fa
5 UO.00.F  UO1.ON5
L I [ nov Uolo?  Dooics ||
OLRY 01 CHS AC 07 5 _OA
T Ta
i5 MOOOD3  UDI.OO.F  UDI.O1.E o w% oo ||
I | | | | .
T T 016 _0A
533 T fa
L
”m'DF'F ”D‘I'DI"? [ mov uoi.0s  oooi? |
OLRIY 01 CH? AC 01 7 DA
T Ta

(d) In the *View' menu, click ‘View Device/Comment’ to look up the devices and descriptions at the

same time.
1 MDDDED UD%.DP‘F UD%‘DJ.D Wiy 10, 04 0oa1o0 L
Aina. |03 Ana 03
| nput [Pt
{pt ion Opt ion
oard: Board:
Input. CHO Ineut CHO
0 Act ive Data
11 UUHI‘UIW-' MOy 109, 05 ooo10l L
i l0g fnalcg
Input Input
Opt ion Ont fon
Board: Board:
Ingut CH Ineut. CHI
Act ive Data
L2 UDQ-DF-D Y 109,04 000102 L
Analog Amalog
I nput Irpu
Option Ot fon
Eoard oard:
Error Input: CHO
31 Data
13 ung.o1.6
Analog
Input
Option
Board:
Irput CHO
Error
14 ung.ot.4
Analog
Input
Option
Board: CHO
Input
[isconnect
ion Flag
15 UUQ-UE-U L 1n9.05 000103 L
Analog Aog
Input Input
Option Ot fon
Board: Board;
Error Input CHI
316 Data
i ung.01.9
hnalog
Input
Option
Board:
Input CHI
Erro
i7 uos.n1.5
Analog
Input
Option
Board: CHI
Input
[Oisconnect
ion Flag
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(e) In the ‘View' menu, click ‘View Variable/Comment’ to look up the devices and descriptions at
the same time.

w woon s Ry T | 08 A00_0A
08 oy  OSA00DA g L
| L L | Th
I Anélég Anélég g | 0g
| nput | put: | nput
Opt ion Opt ion Opt ian
Board: Board Broard
Ready Iniut CHO lant CHO
30 ctive ata
if _09_4D01_AC
_DS_ED? ITI MDY _DS_¢E1_DA oo L
Analég Anélég i | 0g
| nput | niput: | nput
Opt ion Opt ion Opt ian
Broard: Board: Broard
Ready Iniut CH1 lant CHI1
ctive ata
12 _09_ERR wy  DA00DR gy L
| | Th
.ﬁ.lna | Ulg .ﬁ.lna log
nput nput
gptign Option
nard: oard:
Error Iant CHO
311 ata
13 _09_400_ER
R
ria [ og
| put:
Opt fon
Board:
Input CHO
Error
7, _DS_%?D_ID
-
Aria log
| Ut
Ot ion
Board: CHO
| nput:
Oisconnect
jon Flag
15 _09_ERR WOy 08AD1DA  poms L
EE— | Th
.ﬁ.lna | Ulg .*.Ina log
nput nput
Opt ion Opt ion
Board: Board:
Error lant CHI
516 ata
18 _09_4D1_ER
R
g g
| put:
Opt fon
Board:
Input CHI
Error
7 _DS_??I_ID
-
#ria [og
| nput
Option
Board: CHI
| nput:
[ sconnect
jon Flag
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(f) For IEC type also, as shown in Fig. (a) ~ (e), 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 Device/Variables’ option.

La
%BMX0  %UX0.9.15 %UX0.9.16 MOVE
{ | { | { | EN  ENOF
_09 RDY |_09_ADD A
cT
L7
%UW0.9.4 4y  ouTk CHO_DATA
_09_ADD_
DATA
L2
L3
%UX0.817 MOVE
[ | EN  ENOF
_D9_ADT_A
cT
14
%UWDS5 4y guTH CH1_DATA
09 AD1_
DATA
L5
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8.11 Configuration and Function of Internal Memory

An analog input option board has internal memory for data communication with XGB base unit.

8.11.1 Analog Data I/O Area
The table below presents the analog data 1/O area.

. Device assighment . Signal
Variable Type XBC | IEC Description R/W S E—
_0Oy_ERR BIT U0y.00.0 %UXO0.y.0 Module Error
R | Option —» CPU
_Oy_RDY BIT U0y.00.F | %UXO0.y.15 | Module Ready

_0y_ADO_ACT BIT | UOy.01.0 | %UX0.y.16 | CHO Active

R | Option —» CPU

_Oy AD1_ACT BIT UOy.01.1 | %UXO0.y.17 | CH1 Active
_Oy_ADO_IDD BIT UOy.01.4 | %UXO0.y.20 | CHO Disconnection flag

R | Option —» CPU
_Oy_AD1 _IDD BIT U0y.01.5 %UX0.y.21 | CH1 Disconnection flag

_Oy_ADO_ERR BIT U0y.01.8 | %UXO0.y.24 | CHO error

R | Option — CPU
_0y_AD1_ERR BIT | UOy.01.9 | %UX0.y.25 | CH1 error

_0y_ADO_DATA | WORD | U0y.04 %UWO.y.4 | CHO Output R | Option — CPU

_Oy_AD1_DATA | WORD | U0y.05 %UWO.y.5 | CH1 Output R | Option — 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 ‘CHO Input A/D Value’ of the analog module installed in the slot 9, write in
U09.05. (%UWO0.9.4 for IEC types)

Word classifier Base No
uoo9o ! 04 %UWO0.9.4
Device TypesmtiNQ Word Device Type Soit NOY\/Ofd

[XBC type] [IEC type]
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(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 I/O

conversion is ready and analog conversion is performed.
(b) U0y.00.0(%UX0.y.0): the flag indicating the error status of analog input option board module.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0y.00

(%UWO.y.0) 2 m
8 | - - - - - - - - - - - - - - o

2 2

Module READY E;Lorrm";ticé’r:rence

Bit On (1): Normal Bit On (1): error

Bit Off (0): Normal

Bit Off (0): error

(2) Operation channel information/ channel error information flag ( () is for IEC types, y: slot No.)
This is the area for storing the operation information and channel error information by channel.

bi!E bit7 bit6 bllE bilE' bit3 bit2 biiE/ bllE
i nl R ni R

bit15 bit14 bit13 bit12 bit11 bit10 biiE/

U0y.01
(%UWO.y. 1)
1 0 1 0 1 0

CH error information CH disconnection Operating CH

. information information
Bit On (1): error ] . .
Bit Off EO; normal Bit On (1): disconnection Bit On (1): operating

’ Bit Off (0): normal Bit Off (0): stop

(3) Digital Output Values ( () is for IEC types, y: slot No.)
(a) A/D converted digital values are outputted to buffer memory address UOy.04 ~ U0y.05 by

channel-basis.
(b) Digital output values are saved in 16-bit binary figures.

bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bit0

bitl5 bit14 bit13
Input CHO conversion value

UOy.04
(%UWO0.y.4)

U0y.05 Input CH1 conversion value

(%UWO0.y.5)
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8.11.2 Operation Parameter Setting Area

The operation parameter setting area of the analog mix module is as follows.

Mirgé)ry Description Setting R/W | Command
0 Enable channel Bit Off (0): disable, Bit ON (1): enable R/W
Input range setting (4 bit per channels)
. 0:4~20 mA
1 Input tt R/W
nput range setting 1:0~ 20 mA
2:.0~10V
Output data type setting
(4 bit per channels)
0: 0 ~ 4000
1: -2000 ~ 2000
) 2: Precise value
2 Output data type setting 3: 0 ~ 1000 R/W
- In case of precise value
4~ 20 mA: 400 ~ 2000 PUT/GET
0~ 20 mA: 0 ~ 2000
0~10V:0~1000
Input channel 0 count
3 average value setting RIW
0 or 2 ~ 64000 [times]
Input channel 1 count
4 averaging value setting RIW
Input channel 0 gain
9 weighting RIW
-40~40
Input channel 1 gain
10 weighting RIW
10#: input ch range setting error
20#: input ch data type setting error
13 Setup error information 30#: input ch average value setting error R GET
40#: input ch gain weighting setting error
(#: channel number)
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(1) Operating Channel Setting (address 0)
(a) You can set “Enable/Disable” of analog input option board per each channel
(b) Disable the unused channels to reduce the conversion period.
(c) Default value is “Disable” for all channels
(d) When using PUT instruction, address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bif bil

=g
=g

Address0

Enable CH
Bit On (1): enable
Bit Off (0): disable

(e) The values set in bit 2~15 are ignored.
(NThis area is same as setting in “Channel status” of I/O parameter

*BO-ADDZ2A (VMolt/Current, 2-CH)

HBO-ADD2A MWolt/Current, 2-CH)
Farameter CHOD | CH1 |
[] Channel status Digable Digable

[T Thput range 472, 47 2md,
Output type 04000 0~4000
Count-dur 1] 1]
[npuit gain 1] 1]

oK ] [ Caneel
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(2) Input range setting area (address 1)
(a) Set the type of input range with the following code

Bit (HEX) Input range
0000 (0) 4~20 mA
0001 (1) 0~20 mA
0010 (2) 0~10V

(b) If you set more than 3, 0 (4~20mA) will be set forcibly
But, U0X.01.8~ U0X.01.9 (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows.

bit15 bit14 bit13

bit12 bit11 bit10

bit9

bit8

bit7 bité bits bit4

bit3

bit2 bitl

bito

Address

Input CH 1

Input CH 0

(d) The values set in bit 8~15

are ignored.

-~
Input range (4bit per channel)

0:4~20MA
1:0~20mA
2:0~10V

(e)This area is same as setting in “Input range” of /O parameter

XBO-ADDZA (Volt/Current, 2-CH)

=BO-AD02A [Volt/Current, 2-CH]
Fararneter CHO CHA1 |
[] Channel status Dizable Dizable

[ ] Input range 4720, 4720,
utput type 4o u~aung
Count-Auwr 1] 1]
[nput gain 0 0

| ok | [ Cancel




Chapter 8 Analog Input Option Board (XBO-ADO02A)

(3) Output data type setting area (address 2)
(a) Set the type of output data type with the following code

Bit (HEX) Output data type
0000 (0) 0~4000
0001 (1) -2000~2000
0010 (2) Precise value
0011 (3) 0~1000

In case of precise value, output data type is designated as the following value according to each
input range type

Input range Precise value
4 ~20 mA 400 ~ 2000
0~20 mA 0 ~ 2000
0~10V 0 ~ 1000

(b) If you set more than 4, 0 (0~4000) will be set forcibly.
But, U0X.01.8~ U0X.01.9 (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6

Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address?
- - - - - - - - Input CH 1 Input CH 0
\ -
—~—
Output type (4bit per channel)
0: 0~ 4000

1:-2000 ~ 2000
2 : precise value
3:0~1000

- In case of precise value
4 ~ 20 mA: 400 ~ 2000
0~ 20 mA: 0 ~ 2000
0~10V: 0~ 1000

(d) The values set in bit 8~15 are ignored.
(e)This area is same as setting in “Output type” of I/O parameter

XBO-ADD24 (Volt/Current, 2-CH) 2]
#BO-AD0ZS Malt/Current, 2-CH]

Farameter CHO | CHA1 |

[] Channel status Dizable Dizable
[ Input range 4~ 20m, 4~ 20md,

Cutput type 0~4000 0~4000

I ount-Awr ] ]

[nput gain 0 0

| ok | [ Ccancel
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(4) Count average value setting area (address 3~4)
(a) Set count average value with 0 or value of 2~6400
(b) If you set the count average value as 0, corresponding channel will not perform averaging
process and output sampled analog input value
(c) If you set 1 or more than 64001, O (Disable averaging) will be set forcibly.
But, U0X.01.8~ U0X.01.9 (Setup error flag) will be ON.
(d) When using PUT instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4 bit3 bit2 bitl bit0

Address3 Input CHO count average value (0 or 2 ~ 64000 [times)

Address4 Input CH1 count average value (0 or 2 ~ 64000 [times)

(e) This area is same as setting in “Count-Avr” of I/O parameter
XB0O-ADD2A (Volt/Current, 2-CH)

#BO-AD0ZS Malt/Current, 2-CH]
Farameter CHO | CHA1 |
[] Channel status Dizable Dizable

[ ] Input range 4~ 20md, 4~ 20m,
Cutput type 04000 0~4000
Count-Awr 1] 1]
[hput gain I] I]

| ok | [ Ccancel
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(5) Input gain weighting setting area (address 9~10)
(a) Set input gain weighting with value of -40~40
(b) If you set this as 0 (default value), 4000 will apply for gain value
(c)For example, if you set this as -10, 4010 (=4000-(-10)) will apply for gain value
(d) When using PUT instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4 bit3 bit2 bitl bit0

Address9 Input CHO gain (-40 ~ 40)

Address10 Input CH1 gain (-40 ~ 40)

(e) This area is same as setting in “Input gain” of 1/0O parameter
XBO-ADD2A (Volt/Current, 2-CH) 2]

=BO-AD02A [Wolt/Current, 2-CH]
Fararneter CHO | CHA1 |
[] Channel status Dizable Dizable

[ ] Input range 4~ 20méd, 4~ 20méd,
Output type 0~4000 0~4000
Count-Auwr 1] 1]
[nput gain 0 0

| ] 4 | [ Cancel

(6) Setup error information output area (address 13)
(a) Saves error code detected when setting (setting by program)
(b) Setting error is canceled when value is reset to make it in the valid range
(c) When U0X.01.8~ U0X.01.9 (setting error flat) is on, check that area and fix the corresponding
setting to cancel the error
(d) When using GET instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bito

Address13 Setting error information

Type Egrc?é Description Priority Remark
10# Input CH range setting error 1
Setting 20# | Input CH data type setting error 2 # CH number
error 30# | Input CH count average value setting error 3 Input CH 0,1
4

40# | Input CH gain weighting setting error

(e) When more than two errors occur simultaneously, it saves error code having higher priority.
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8.12 Example Program

(1) This sample program sets up operating parameters of analog input option board.

(2) Initial settings are saved in the internal memory of the XGB main unit by one input.

(3) The sample program below controls the I/O data of the analog input option board at option slot #0
(I/O slot #9) and check open wire.

8.12.1 Example of [I/O Parameter] Usage

(1) /O Parameter Setting Window

I/0 Parameter Setting @El
All Base l Scf Base ]
= {3 Base 00 : Default Slat Module | Commerit | Iriput Filter |Emergency Dutl Allocation |
00 DC 24V INPUT Dimair) | C'C 244 INPUT 12point=/TR 0L 3Standad [ms]  Default FOO00 ~ FOO7F

= 01 @ Default
=g 02 : Default
= 03 : Default
=z 04 : Default
=z 05 : Default
== 06 : Default
= 07 : Default
= 08 : Default
AL 09 HBO-ADIZA (W)

=z 10: Defaut I <=0 -<0024 vl Curer. 2CH) SR
0|

f== () = S B N VR N

= B

£ >

Delte Al | [ Demis | [ pit ¥ ] [ oK ][ Cenedl

XB0-ADDZA (Yolt/Current, 2-CH)

ABO-AD0ZA [Volt/Current, 2-CH)

Farameter CHO | CH1 |
[] Channel status Enable % Dizable
[] Input range 4~ 20md, 4~ 20md,
Cutput type 0~4000 0~4000
Count-ger a a
Input gain i] i]

[ QK. ] [ 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 (XBC Type)

Comment [Channz! 0 Program
Lf 1109.00.0 109, 0a.F og.o1.a n3.m .8 MOa0an
1/ [ | [ | 1/ —
_09_ERR _09_ROY  _09_ADD_&C  _09_ADO_ER
a1 T R
L2 HOO0aa
I U0g.04  Dooioo |
_09_4D0_D&
56 Th
L3 ung.01.4 MO0001
{ | 53—
_09_400_10
] 0
14
ENO
Al

(a) When the option board is in normal operation, MO0OO is turned On.

U09.00.0 (Module Error) = Off

U09.00.F (Module Ready) = On

U09.01.0 (Input Channel 0 in-operation) = On
U09.01.8 (Input Channel 0 Error) = Off

(b) When M00O0O is ON, Input Channel 0 Converted Value(U09.04) is moved to D00100.
(c) If open-wire error occurs in channel 0, U09.01.4 (channel 0 open-wire) is ON, and M00O01 bit is

set.

(3) Sample Program (IEC Type)

Lo H00.9.0 3UK0.9015 0 RUKOD.9016  EURD.9.24

&M

L/ || 1| 1/l
GLER 9ROV _09.ADDAC 09_ADDER

Lif
AME0 WOVE
I} Et ENO-
2
w094 1IN OUTE CHO_DATA
_09_ADO_D&
Th
i3
L4 2U¥0.9.20

A1

_09_400_I0
0

(a) When the option board is in normal operation, %MX0 is turned On.

%UX0.9.0 (Module Error) = Off

%UX0.9.15 (Module Ready) = On

%UX0.9.16 (Input Channel 0 in-operation) = On
%UX0.9.24 (Input Channel 0 Error) = Off

(b) When M00O0O is ON, Input Channel 0 Converted Value((%UW0.9.4) is moved to “CHO_DATA".
(c) If open-wire error occurs in channel 0, %UX0.9.20 (channel 0 open-wire) is ON, and %M1 bit is

set.
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8.13 Troubleshooting

This section describes methods for identifying the troubles which may occur during the operation of analog
input option board, and their solutions.

8.13.1 Troubleshooting

(1) Analog input value is abnormal.

Analog input value is abnormal.

@

Installation is OK.

No — Install the option board properly

i

FG ground is OK

Correct FG grounding according to the wiring
No _—"in the user manual

I

Wiring is OK
(Current input wiring, voltage input
wiring)

No | Refer to the manual and wire properly

I

Parameter setting is OK
(Operation channel permit, I/O range
setting

No — Set up the parameters correctly according to
the user manual

I

Contact nearest dealer or A/S center
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Chapter 9 Analog Output Option Board

9.1 Setting Sequence before Operation

Before using the analog output option board, follow steps below.

XBO-DAO2A

Checking performance specification

Writing analog output data

|—.
Wiring I—o
|—.

Setting parameter I—.

Programming

T

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

Specification (9.2.2 performance specification)
® Operating environment

® Digital input range

® Analog output range

Wiring
® Analog output wiring

Analog output test
® XGb5000 special module monitor

test mode

Parameter
® XG5000 I/O parameter

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

9.2.1 General specifications

Here describes general specification of analog output option board.

No. Items Specification Reference
Operatin
1 perating 0~55°C
temperature
Storage
2 —25~+470°C
Temperature
Operating 0 . _
3 humidity 5 ~ 95%RH (Non-condensing)
Storage .
-~ 0, -
4 humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
10 < f < 57Hz - 0.075mm
5 Vibration 57 < f < 150Hz 9.8m¥ (1G) - 10 times
immunity Continuous vibration each
Frequency Acceleration Pulse width direction
IEC61131-2
10 < f < 57Hz - 0.035mm (XY and 2)
57 < f < 150Hz 4.9 nf (0.5G) -
e Peak acceleration : 147 uwjs (15G)
Shocks .
6 . . e Duration : 11ms
immunity
¢ Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave AC : 1,500 V LSIS standard
impulse noise DC: 900V
Electrostatic . IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
Noise Radiated
7 . . . IEC61131-2,
immunity electromagnetic 80 ~ 1,000 Mz, 10V/m
i ) IEC61000-4-3
field noise
. Power Digital/Analog Input/Output,
Fast transient Segment . IEC61131-2
) supply Communication Interface
/Burst noise IEC61000-4-4
Voltage 2kV 1kV
Ambient .
8 . No corrosive gas or dust
conditions
Operatin
9 P . g 2000m or less _
height
10 | Pollution degree 2 or less
1 Cooling type Natural air cooling
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9.2.2 Performance specifications

Here describes performance specification of analog output module.

Item Specification
No. of channels 2 channels
Type Voltage Current
DC 4 ~ 20mA
Analog DCO0 ~ 10V
output (Load resistance: 2k Min.) DC 0 ~ 20m
ranpe Range ' ' (Load resistance: 450Q Max.)
g Output range can be set at user program or I/O parameter for each
channel
Type 12-bit binary data
Unsigned 0-4000
value
Digital .
19 Signed value -2000 ~ 2000
PU | Range 400 ~ 2000 (DC4~20mA)
~ ~20m
Precise value | 0 ~ 1000 (DC0O~10V
( ) 0 ~ 2000 (DCO~20mA)
Percentile valuel 0 ~ 1000

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

Maximum resolution

5uA (DC 0~20mA)

2.5 (DC 0~ 10V) 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

Notel) In order to use analog output option board, the following version is needed.

Main unit Version information

XBC E type V1.1 or above
XBC S type V1.1 or above
XBC SU type V1.0 or above
XEC E type V1.0 or above
XEC SU type V1.0 or above

XG5000 V.3.61 or above

Note2) Offset/gain value on analog I/0 range can be adjusted at XG5000 - I/O parameter
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9.3 Designations and Functions

Here describes designation and functions.

M Hook for fixation

@ Terminal block

@ Cover

@ Hook for fixation

(® Connector for
option board

® Input
connector
No. Name Description
D@ | Hook for fixation » Hook for fixing the option board to main unit
. Wiring terminal block to connect with external device
@ | Terminal block > g ¥
(Analog input)
® | Cover » Option board cover
® Connector for option| » Connection connector for connecting the option board to the main
board unit
® | Input connector » Wiring connector for connecting with the external device
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9.4 Characteristic of /0O Conversion

The output ranges of voltage and current can be set up per channel with user program or 1/O
parameters. The input types of digital data are defined as follows.

(1) Unsigned Value
(2) Signed Value
(3) Precise Value
(4) Percentile Value

— Gain

Analog output practical
range
1011 2047 4047
1000 2000 4000 &
750 1000 3000
Digital
. 500 0 2000
input
250 -1000 1000
0 -2000 0
~——  Offset
DC 4 ~20 mA 4 mA 12 mA 20 mA
Analog
DC 0 ~20 mA 0mA 10 mA 20 mA
OUtpUt DCO~10V ov 5V 0V
(1) DC4~20mA range output
L Analog output current (mA
Digital input AmA or g P (mA) Over
range
g less 4 8 12 16 20 20mA
Unsigned value
(0 ~ 4000) 0 orless 0 1000 2000 3000 4000 |Over 4000
Signed value -2000 or
(-2000 ~ 2000) less -2000 -1000 0 1000 2000 |[Over 2000
Precise value
(400 ~ 2000) 400 or less 400 800 1200 1600 2000 |[Over 2000
Percentile value
(0 ~ 1000) 0 or less 0 250 500 750 1000 |Over 1000




XGB Analog edition manual

2) DC 0 ~ 20mA range output
L Analog output current (mA)
Digital input
range il 0 5 10 15 20 Over
’ less 20mA
Unsigned value
(0 ~ 4000) 0 or less 0 1000 2000 3000 4000 |Over 4000
Signed value -2000 or
(-2000 ~ 2000) less -2000 -1000 0 1000 2000 |Over 2000
Precise value
(0 ~ 2000) 0 or less 0 500 1000 1500 2000 [Over 2000
Percentile value
(0 ~ 1000) 0 orless 0 250 500 750 1000 |[Over 1000

3) DC 0 ~ 10V range output

Digital input Analog output voltage (V)
range OV or less 0 2.5 5 7.5 10 [ Over 10V
ténfiiggg)va'”e 0 or less 0 1000 | 2000 | 3000 | 4000 |Over 4000
ifgggﬁggo) 'z?e(fsor -2000 | -1000 0 1000 | 2000 |Over 2000
(F’(;‘icfgo‘(’)‘;““e 0 or less 0 250 500 750 1000 | Over 1000
(F;eiciggloe) valle | 4 or less 0 250 500 750 1000 |Over 1000

(1) There is “Dead Band” area around voltage output (0V), current output (OmA).
(a) Digital input-based: about 0 ~ 10
(b) Analog output-based: voltage(about 0 ~ 25 mV), current (about 0 ~ 50 #A)
(2) In “Dead Band” area, digital input and analog output may not coincide (within accuracy)
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9.5 Accuracy

Accuracy for analog output value does not changed even if output range is changed. Figure below shows
the range of the accuracy with analog output range of 0 ~ 10 V and digital output type of unsigned value
selected.

Accuracy of XBO-DAO2A is +1.0%.

20.2mA 525 it
19.8ma20™ gy 1Y T
b
g
10mA 5V
0.2mA 0.1V -~
Y;
0.2ma O™ g1y VI
0 2000 4000
Digital input

(1) Accuracy in case of 5V output
4000 x 1.0% =40
So in case of 5V output, accuracy range is (5V - 40%x0.0025V) ~ (5V+40x0.0025V) = 4.9 ~ 5.1V

(2) Accuracy in case of 10V
4000 x 1.0% =40
So in case of 10V output, accuracy range is (10V-40x0.0025V) ~ (5V+40x%0.0025V) = 9.9 ~ 10.1V
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9.6 Functions of Analog Output Option Board

Here describes functions of XBO-DAO2A option board

Function Details

Enable/Disable 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 1) It sets up the range of an analog output.
output 2) Analog output option board offers one voltage output (DC 0 ~ 10V) and two
voltage/current current output (DC 4 ~ 20mA, DC 0 ~ 20mA).

1) It sets up the type of a digital input.
2) It offers four types of a digital input.
(Unsigned value, signed value, precise value, percentile value)
1) It sets up the output status of a channel when it switches Run to Stop.
2) It offers four types of output status.
(Former, min, middle, max value)

The input data
type

The status of
output

9.6.1 Channel Output State Setting Function
It sets output against PLC stop and abnormal state

(1) Function
It is used to output an already set value when PLC system switches RUN to Stop

(2) Type
You can select one among former, min, middle and max value.
(a) Former value: keeps last normal output value
(b) Min. value: outputs minimum value of the each output range
(c) Middle value: outputs middle value of the each output range
(d) Max. value: outputs max. value of the each output range.

(3) Example
When output is 10mA and range of output channel is 4~20mA, if system switches Run to Stop,
it outputs as follows according to output state setting.

(a) Former value: keeps previous output, 10mA

(b) Min. value: outputs min. value of corresponding range, 4mA.

(c) Middle value: outputs middle value of corresponding range, 12mA
(d) Max. value: outputs max. value of corresponding range, 20mA.
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9.6.2 Gain Adjustment Function
You can adjust output gain of the analog output option board.
When selecting current output for analog output range, the digital input (4000) corresponding to
analog output max. value (20mA) is standard gain value. When selecting voltage output, the digital
input (4000) corresponding to analog output max. value (10V) is standard gain value.
(1) You can adjust output gain at I/O parameter

(2) Output gain setting range = - 40 ~ 40

(3) Adjusting gain for each channel is available

XBO-DADZA (Volt/Current, Z-CH)

HBO-DADNZA, [alt/Current, 2-CH)

Parameter CHO | CH1 |

[] Chanmel status Dizable Dizable

[] Output range 4720, 4~ 20me,
Input type 0~4000 0~4000

[] CH. Output type Farmer value Former value
COutput gain 0 i] l

OF. ] [ Cancel l
(4) Example

When you set “Output gain” as -5, 4,005 (=4000- (-5)) applies for gain.

(1) When you adjust the output gain, max. resolution changes, too.
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9.7 Wiring

9.7.1 Precautions for wiring

(1) Don't let AC power line at close range to output option board 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 (0.3mn),

(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.

(6) Enable the only channel you want to use

9.7.2 Wiring example

(1) Current output

Motor etc.

(2) Voltage output

Motor etc.

2k or | :
above :

(3) Terminal block configuration

 Ee—

IE-iI

XBO-DA02A

VO+

0+

.
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9.8 Operation Parameter Setting

You can specify operation parameters of the analog output option board 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 output option board.

Followings are available through [I/O parameters] on the XG5000 project window.

ltem Details
[I/O Parameters]

(1) Parameter setting
It specifies the following items for the option board operation.
- Channel Enable/Disable
- Analog output range (Voltage/current)
- Input data type
- Channel output type

- Output gain
(2) After the parameters that user specified in XG5000 are downloaded,
they will be saved to a flash memory in the XGB main 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.
Project Window ¥

[terns

=& #GE_PROJECT =
=-fi MewPLC(<GE-XBCS)-0ffline
9 Variable/Comment
=& Parameter
Basic Parameter

ied /0 Parame %
+- & Embedded Parameter
[ == scan Flogram

MewProgram
Ll Project
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(c) Click the slot of the base that contains analog output option board in the [I/O Parameter Setting]
window.

I/0 Parameter, Setting @gl

MIMISE’E&QB 1

= 7 Base 00 : Default Slat Module | Comment | Irput Fiter |Emergency Ouf Allocation |
= 00 : Default Ofmain)
= 01 : Default
= 02 : Default
= 03 : Default
= 04 : Default
= 05 : Default
= 06 : Default
= 07 : Default
= 08 : Default
= 09 : Default
= 10 Default

DHmwmmhmm—l

7

et v [ ok ][ cancal

(d) Click the arrow button then you can see the menu to choose the applicable module. Select the
applicable option board.
am)|

= 3 Base 00 : Default Slat Madule Comment Input Filter | Emergency Oul Allacation |
= 00 : Default Ofmain)
= 01 : Default
o=z 02 Default
=z 03 : Default
= 04 : Default
= 05 : Default
= [ : Default
=z 07 Default
= 08 : Default
= 09 : Default
= 10 Default

MIBaselSe’.Ease 1

o || e [ oo |ra|—

o [

= =
®

@ Digital Module List
=-Jgl Specisl Module List
Analog Input Module

g

=0
]

g

a

Temp. Measuring Module
B Ete Module

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

NIBasel&cEase 1

= @ Base 00 : Default Slot Module | Comment [ Input Fiter | Emergency Ouf Allocation |
= 00 : Default Dirnain]
=z 01 : Default
=z 02 Default
= 03 : Default
= 04 : Default
= 05 : Default
=z U6 : Default
=z 07 Default
= 08 : Default
B 09 XBO-DA0ZA (v

ez 10 Default ER<E0 DA025 VokiCurent, 2CH]

1

== A=Y P P e

=

< >

Delote Al | [__Detais ] [ Pt ¥ ] [0k [ Cancel
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(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.

XBO-DAOZA (Voli/Current, 2-CH) Rx

*BO-DAD2A [Valt/Current, 2-CH)
Pararneter CHO | CH1 |
[ Charnel status Disable ﬂ Dizable
[] output range 4~ 20md, 4~ 20mé,
Input type: 04000 04000
[] CH. Output type Former walue Former walue
Output gain 0 0
[ [1]:8 ] [ Cancel ]

9.9 Special Module Monitoring Function

The function of the special module monitor is as follows.

(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.

® XGB_PROJECT - XG5000 - [NewProgram]

Project Edit Find/Replace Miew Online [Monitor| Debug Tools Window Help
O & & ™ @ 1 m Start Monitaring
% [@eov am

LR Ak dBF M — 1 = s 4r 40 o & Pausing Conditions,
| F3 Fi sFi sF2 F5 F6 oF8 i1 <

H sF9 F9 F
Project Window

2l
=

Z|

x

lterns
= 8% AGB_PROJECT =
= MewPLC(xGE-®BCS)-Run/E...
2 Variable/Cormment
=-[% Parameter
Basic Paramster
B 1/0 Parameter
#-[E Embedded Parameter
= Scan Program
WewProgram

Systern Monitoring
Device Manitoring

@, Special Module Monftaring

{n Trend Manitoring

[ Custorn Events
& Data Traces

=

I'7E I

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 I/O parameters are deleted after exit from [Special Module Monitor].

3) The test function of the [Special Module Monitor] enables testing analog output option board
without sequence programming.
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(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 b_(|
Baze Slot Module
P Bas= 0 ﬂ_ Intemal High Speed Counter Madule[0pen-Callector, 8-CH)
i Baze 0 ﬂ Internal Position Module [Open-Collectar, 2-CH)
e [ Slot 9 #BO-DA folt/Current, 2-CH] k
4 >
[[ todule [nfo. ]I[ onitor ]]

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

Special Module Information ['ENE

u_u Dizplaps the informations of special module.

Item Inf i |
Madule Mame XBO-DADZA [Wal/Curent, 2-CH)
05 Yer Wer 1002
05 Update Date 2010-10-26
Module Status Marmal. (0]

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

Special Module Monitor

#BO-DADZA [Walt/Curent, 2-CH)
Itemn Setting walue Current value |
CHO DA value
CH1 DA value
Itemn Setting walue Current value
Channels CHO
Channel status Dizable
Output range 4 20md,
Input type 0~4000
CH. Dutput type Former walue
Digital walue 1]
Output enable Dizable
Output gain a
Start Monitoring ] [ Test ]
Close
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(d) [Start Monitoring] button will show you digital input data of the operating channel.

)X

Special Module Monitor

HBO-DADZA [Valt/Current, 2-CH]

~
Item Setting value | Current value |
CHOD/A value 500 M Output monitoring
CH1 D4 value 3500
N -/
Item Setting value Current value ‘T\
Channels CHO
Channel status Disable Enable
Output range 4 20mé 4~ 20mé Detailed
Input type 04000 0~4000 | | information of
CH. Output type Farmer walue Former walue output CHO
Digital value 1] 500
Output enable Dizable Enable
Output gain 0 0 /
[ Stop Monitoring ] [ Test ]

Cloze
[Start Monitoring] execution screen

(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].

HBO-DAD2A Malt/Current, 2-CH]

Itermn Setting value | Cument value |
CHO D /& walue 2300
CH1 D/ value 1]
Itemn Setting value Current value
Channelz CHO
Channel status Enable Enable
Output range 4~ 20md, 4~ 20me,
Input type 04000 4000
CH. Output type Farmer value Farmer value
Digital value 2300 2300
Output enable Enable Enable
Output gain a a
[ Stop Moritoring ] | Test I
9674036 [ Close |

[Test] execution screen

(f) [Close] is used to escape from the monitoring/test screen.
When closing the “Monitoring/Test” screen, the setting value is not saved anymore.
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9.10 Register U devices (special module variable)

Register the variables for each option board referring to the special module information that is set in the
I/0O parameter. The user can modify the variables and comments.

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

I/0 Parameter Setling

AIIBBS:}EE&SE I

= 7 Base 00 Defaull
= U0 : Default
= 01 : Default

: Default

: Default

: Default

: Default

: Default

! Default

! Default

IO A
B ———

Slot
Ofmain)

Module

[ Comment | InputFiter [Emegency Ouf Allocation

i Default q HBO-DADZA [Volt/Current, 2-CH)

Im\lmmbwm—t

=1

>

Delete Al ] [ Dewls | [ Pit ¥ ] [0k ][ Caned

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

# XGB_PROJECT - XG5000 - [Variable/Comment] =)E3
EL\,";*; Project Edit Find/Replace Miew Online Monitor Debug Tools MWindow Help -85 %
inzads as BEEE P | B R
B Qo ISR AME |
i EEEE =@ @ @z v a
Project Window x
[ [V] view variable IEIV?W devee | []vewre |
=& XGB_PROJECT + ‘ Variable ‘ Tupe A| Device ‘ Used | Comment
=P NewPLC(xGB-XBCS)-Offline ||
Val i
=3 Parameter
Basic Parameter
H 1/0 Parameter
E Embedded Parameter
=] Scan Program
NewProgram
< >
B project MNewProgram k,g Variable/Comment

(c) Select [Edit] = [Register U Device].

% XGB_PROJECT - XG5000 - [Variable/Comment] DEX
% Project |Edit| Find/Replace View Online Monitor Debug Tools Window Help -
inEE 2 i % BB XK YN
& cut Cirlx & Q% i BBEDT |
g Copy Cirl+C ElEIE|E =] ® G [100x ~ =]
Praject Windo .
fems | X Delete Del | [V]view vaniable |[E]venosvee | [Eluewrag |
=8 XGB Select All Ctrl+d, ‘ Variable | Typa “ Device | lsed ‘ Camment
FB g nsenLine Chied : L
o 5 Delete Line Ctrl+D
Export Variables to File, .,
B Register U Device E
=6
£ b
i Project MewProgram Sy Variable/Comment
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(d) Click ‘Yes'.

XGH000 X

Automatically register comments in the U Devices according to the spedial module set in the 10 parameter.
L The previous comments will be deleted.

Continue?

™ Yariable/Comment

View Variable I View Device | [] View Flag l
Yariable | Type A| Oevice | llse Lomment
1 _09_ERR BIT 109,00.0 1 hralog Output Option Board: Error
2 _09_Roy BIT 109, 00.F ] Analog Output Option Board: Ready
3 _09_DAD_ACT BIT ng.01.2 ] hralog Output Option Board: Output CHO Active
i _09_0&1_ACT BIT 1ng.01.3 ] Analog Output Option Board: Output CHI Active
5 _09_DAD_ERR BIT 109,01, 4 ] Analog Output Option Board: Output CHO Error
b _09_DA1_ERR BIT 109,016 ] hralog Output Option Board: Output CHI Error
7 _09_DAD_OUTEW — BIT 109, 06.0 ] Analog Output Option Board: Output CHO Status Setting
i _09_0A1_OUTEM  BIT 109,061 ] Analog Output Option Board: Output CH1 Status Setting
9 _09_DAD_DATA WORD 1ng. 07 ] Analog Output Option Board: Output CHO DATA
1] _09_DA1_DATA WORD 109,08 ] Analog Output Option Board: Output CH1 DATA

(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.
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(3) View variables in a program

The figure below present examples of use in XGB compact “E” and “S” types

(a) The example of XG5000 is shown below.
Lo

U09.00,0  UDS.00.F  UOA.O1.2  L09.00.4 Hooooo
sa—71 || || i1 —
L U09.00.0  UD9.00.F  UOS.01.3  L09.01.B LA
o« 71 || || i1
2 HODOOD 109.06.0
S10 ’ >
L3
] 109,07 000100 ||
4 HODOO! 10g.06 .1
s14 ’ >
Le
MY 103,08 000100 ||
Lg
END
s18
(b) Select [View] = [Variables]. The devices are changed into variables.
i _09_DA0_AC _09_DAD_ER
_09.FRR  _09_RDV T R Haoooo
s —11 { | { | 7} —
if _09.D41_4C _09_DA1_ER
_D9_ERR 09_RDY T R Moot
o [ { | { | 1/} —
iz _09_040_01)
HOODDD TEN
|
s | -
e K
id _09_DA1_0l
Haoo 1 TEN
s _—
£ I
L8
END
s18
(c) Select [View] = [Devices/Variables]. Device and variable both are displayed.
io U09.00.0  U0R.00LF  U0S.O1.Z  L09.01.4 Haoooo
A1 {1 { | L7} —
_09ERR 09DV _09_DAD_AC _D3_DAD_ER
50 T R
Lt U09.00.0  U0A.00.F  U0S.O01.3 L09.01.B Moot
A1 {1 { | L7} —
JO9ERR 09DV _09_DAT_AC _D3_Da1_ER
56 T R
2 Hanooo 103,060
I }
_09_DA_ou
s10 TEN
L2
] 109,07 000100 ||
_03_DAN_DA
Th
iq Haooo! 103.06..1
I }
0904101
S14 TEN
e
Maw 109.08 000100 ||
0904104
Th
L8
END
518
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(d) Select [View] = [Devices/Comments]. Device and comment both are displayed.

io U09.00.0  U09.00.F  O09.01.2  UD9.01.4& Moopoo
—/1 { | | 1/} —
hnalog b |03 dria log dria |09
(ut put Out put Output Output
Opt fon Opt ian Opt fon Opt ion
Board: Board: Board: Board:
Errar Ready  Output CHO Output CHO
a0 bt ive Errar
if Uo9.00.0  UO9.00.F  009.01.3  UD9.O01.B ]
—./| { | | 141 —
hnalog bra log dria log hria log
Qut put Output Output Output
Option Option Option Option
Board: Board: Broard: Broard:
Error Ready  Output CHI Output CHI
5 Aot ive Error
2 MOoooo 109, 06.0
— | —
fnalog
Qutput
Opt ion
Board:
Output CHO
Status
Setting
310
L oY We.07 ool ||
Analog
Qutput
Opt ion
Broard:
Output CHO
OATA
ig Moooo1 1J09.,06.1
I .}
finalog
Qutput
Opt ion
Board:
Output CHI
Status
Setting
314
L HOY W9.0s 0wl ||
#hnalog
Output
Opt ion
Broard:
Output CHI
DATA
Fia}
EWD
318
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(e) Select [View] = [Variable/Comments]. Variable and comment both are displayed.

o _09_DA0_AC  _09_DAD_ER
_09_ERR _09_ROv T R Hooaoa
—./ { { | 141 —
hnalog bra | og g log g o9
ut put Out put Output Output
Opt fon Opt ian Opt fon Opt ion
Board: Board: Board: Board:
Errar Ready  Output CHO Output CHO
a0 bt ive Errar
it _09_Di1_AC  _09_Di1_ER
_D9_ERR _09_ROY T R ]
—./| { | | 1/ —
hnalog b | 0g g log dria | og
ut put Out put Output Output
Option Option Option Option
Board: Board: Broard: Broard:
Error Ready  Output CHI  Output CHI
35 hetive Error
2 _09_Da0_0u
MOOooo TEW
— | —
#nalog
Output
Option
Board:
Output CHO
Status
Setting
310
is woy  -DSDR0DA nnmuuL
g |09
Qutput
Opt ion
Board:
Output_ CHO
[iTH
_09_Da1_0U
e HODOD TEN
— | ]
diria | og
Output
Option
Broard:
Output CHY
Status
Setting
314
L5 e DR oo ||
dria [og
Qutput
Opt ion
Broard:
Output CH1
DATA
i)
END
318
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(f) For IEC type also, as shown in Fig. (a) ~ (e), 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 Device/Variables’ option.

%UXD.80  WUXDS15  W%UXDSI1E  %UXDO 26 LMD
IJJ.JI | | | | IJJ.JI
1.1 11 1 151
_09_ERR _09 RADY _09 DAD_A _09_DAD_
T ERR
%UXD.80  WUXDS15  W%UXDSI1D  %UXDGZT LM
IJJ.JI | | | | IJJ.JI
1.1 11 1 151
_09_ERR _09_ RADY _09 DA1_A 09 _DA1_
T ERR
S%MXD %L 0.9.96
| 1
1
_E'EBAD_
OUTEN
MOVE
EM ENO[
CHO_Cutpu
t_Walue AN OUTF %UWD.58.7
_09_DAD_
DATA
M1 %LX0.9.97
I ¥ 0
_09_Da1_
OUTEN
MOVE
EM ENO[
CH1_Cutpu
t_Walue N OUTE %UWD 5.8
_05_DA1_
DATA
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9.11 Internal memory

Describes configuration and function of internal memory

9.11.1 Data I/O area
Describes data I/O area

. Device assignment o Signal
Variable name Type XBC IEC Description R/W direction

_ Oy _ERR BIT U0y.00.0 %UX0.y.0 Module Error

R Option — CPU
_Oy_RDY BIT U0y.00.F %UX0.y.15 | Module Ready
_0y_DAO_ACT BIT | UOy.01.2 %UX0.y.16 | CHO active

R Option — CPU
_ Oy DA1_ACT BIT U0y.01.3 %UX0.y.17 | CH1 active
_0y_DAO_ERR BIT | UOy.01.A | %UXO0.y.20 | CHO error

R Option — CPU
_ 0y _DA1_ERR BIT | UOy.01.B %UX0.y.21 | CH1 error

_Oy_DAO_OUTEN BIT U0y.06.0 %UX0.y.24 | CHO output state setting

W Option < CPU

_Oy_DA1_OUTEN BIT U0y.06.1 %UX0.y.25 | CH1 output state setting
_Oy_DAO_DATA WORD | UOy.07 %UWO0.y.4 | CHO input value w Option « CPU
_Oy_DA1_DATA WORD | UOy.08 %UWO0.y.5 | CHL1 input value w Option « CPU

- In the device allocation, the small letter ‘y’ is the No. of the slot where the module is installed.
- For example, to Write the ‘CHO Output A/D Value’ of the analog module installed in the slot 9, write in
U09.07 (%UWO0.9.7 for IEC types)

Word classifier Base No
uo9 ! 07 % UWO0.9.7
Dev‘ciType i Wird Device Type i Word

Slot No. Slot No.
[XBC typel [IEC type]
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(1) Module Ready/Channel Error information ( () is for IEC types, y: slot No.)
(a) U0y.00.F(%UXO0.y.15): It will be ON when PLC CPU unit is powered or reset with the condition

that an analog option board has prepared to convert.
(b) U0y.00.0(%UX0.y.0): It is the flag which displays error status of each channel in the analog option

board.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0y.00
(%UWO0.y.0) By
@ B B _ B _ B _ B B _ B _ B B m
8 S
2 =2
Error occurrence
information

Module READY
Bit On (1): Normal
Bit Off (0): error

Bit On (1): error
Bit Off (0): Normal

(2) Channel operation information ( () is for IEC types, y: slot No.)
(a) This area is used to display the channel being used and channel error information.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0y.01
(%UWO0.y.1)
- | -1 -1 - |ecHr|cHO| - | - | - | - | - | - |cHL|CcHO| - | -
. ) Operating CH
CH error information . .
Bit On (1): error |nf0rmat|on )
Bit Off (0): normal Bit On (1): operating
' Bit Off (0): stop
(3) Output setting ( () is for IEC types, y: slot No.)
(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.
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0y.06
(%UWO0.y.6)
-1 -1 -1{-1-1-1-|cHiL|CHo

Output setting
Bit On (1): enable output
Bit Off (0): disable output

(4) Digital input ( () is for IEC types, y: slot No.)
(a) Digital input value can be selected and used within the range of unsigned value (0~4047), signed

value (-2000~2047), precise value and percentile value (0~1011) based on input type.
(b) If the digital input value is not specified, it will be set to 0.

bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

bit14 bit13 bit12 bit11 bit10

bit15
(VLLJJ(\)/\}//(-)O; 7) Output CHO input value

(Vl[JJ(\)/\}//ﬁ)Of ) Output CH1 input value
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9.11.2 Setting area of operation parameters

Memory
address

Description

Setting value

R/W

Instruction

Enable CH

Bit Off (0): disable, bit On (1): enable

RW

Output range setting

Input range setting (4 bit per channel)
0:4~20 mA

1:0~20 mA

2:.0~10V

RW

Input data type setting

Input data type setting

(4 bit per channel)

0: 0 ~ 4000

1: -2000 ~ 2000

2: Precise value

3: 0~ 1000

- In case of precise value
4 ~20 mA: 400 ~ 2000
0~ 20 mA: 0 ~ 2000
0~10V:0~1000

RW

CH output state setting

CH output state setting (4bit per channel)

0: Former value
1: min value
2: middle value
3: max value

R/W

11

Output CHO gain weighting

12

Output CH1 gain weighting

-40 ~ 40

RW

R/W

PUT/GET

13

Setup error information

50#: output ch range setting error
60#: output ch data type setting error
70#: output ch output state setting error

80#: output ch gain weighting setting error

90#: output ch input value excess error
(#: channel number)

GET
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(1) Operating Channel Setting (address 0)
(a) You can set “Enable/Disable” of analog output option board per each channel
(b) Disable the unused channels to reduce the conversion period.
(c) Default value is “Disable” for all channels
(d) When using PUT instruction, address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bif

OFRc

o

Address0 ©

Enable CH
Bit On (1): enable
Bit Off (0): disable

(e) The values set in bit 2~15 are ignored.
(AThis area is same as setting in “Channel status” of I/O parameter

YBO-DADZA (Yolt/Current, 2-CH)

HBO-DADZS Molt/Current, 2-CH]

Parameter CHO | CHA1 |

[] Channel status Digable Digable

[ Output range 472 0md, 472 0md,

[rput bype 0~4000 0~4000

[] CH. Output type Former value Former value
Output gain 0 0

(] ] [ Cancel
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(2) Output range setting area (address 1)

(a) Set the type of output range with the following code

Bit (HEX) Input range
0000 (0) 4 ~20 mA
0001 (1) 0~20 mA
0010 (2) 0~10V

(b) If you set more than 3, 0 (4~20mA) will be set forcibly

But, U0OX.01.A~ U0X.01.B (Setup error flag) will be ON.

(c) When using PUT instruction, address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7

bité bit5

bit4

bit3

bit2 bitl

bit0

Addressi

Output CH 1

Output CH O

(d) The values set in bit 8~15 are ignored.

0:4~20mA
1:0~20mA
2:0~10V

(e)This area is same as setting in “Output range” of I/O parameter

*BO-DADZA (Volt/Current, 2-CH)

#BO-DADZS MWalk/Current, 2-CH]

Parameter CHO | CH 1 |

[ 1 Channel status Dizable Dizable

[] Output range 4~ 20md, 4~ 20md,

Input type [N (U] [N (TN

[] CH. Output type Faormer value Faormer value
Output gain 1] 1]

] ] [ Cancel

-~
Output range (4bit per channel)
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(3) Input data type setting area (address 2)
(a) Set the type of input data type with the following code

Bit (HEX) Input data type
0000 (0) 0~4000
0001 (1) -2000~2000
0010 (2) Precise value
0011 (3) 0~1000

In case of precise value, input data type is designated as the following value according to each
output range type

Output range Precise value
4 ~20 mA 400 ~ 2000
0~20 mA 0 ~ 2000
0~10V 0 ~ 1000

(b) If you set more than 4, 0 (0~4000) will be set forcibly.
But, UOX.01.A~ U0X.01.B (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows

Bit15 Bit14 Bit13 Bit12 Bitll Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4

Bit3 Bit2 Bitl Bit0
Address?2
- - - - - - - - Output CH 1 Output CH O
—
~—
Input data type (4bit per channel)

0: 0~ 4000
1:-2000 ~ 2000
2 : precise value
3:0~1000

- In case of precise value
4 ~ 20 mA: 400 ~ 2000

0 ~ 20 mA: 0 ~ 2000
0~10V:0~1000

(d) The values set in bit 8~15 are ignored.
(e)This area is same as setting in “Input type” of I/O parameter

*BO-DADZA (Volt/Current, 2-CH)

#BO-DADZS MWalk/Current, 2-CH]

Farameter CHO | CHA1 |
[ ] Channel status Dizable Dizable
[] Output range 4~ 20md, 4~ 20md,
Input type 0~4000 04000
LI CH. Output bype Faormer value Faormer value
Cutput gain 1] 1]

k. ] [ Canicel
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(4) Channel output state setting area (address 8)
(a) Set the output state setting with the following code

Bit (Hex) Channel output state
0000 (0) Former value
0001 (1) Min value
0010 (2) Middle value
0011 (3) Max value

(b) If you set more than 4, 0 (former value) will be set forcibly.
But, U0OX.01.A~ U0X.01.B (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows

Bit15 Bit14 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

Address8
- - - - - - - Output CH 1 Output CH O

-~
Input data type (4bit per channel)
0 : Former value

1: Min value

2 : Middle value

3 : Max value

(d) The values set in bit 8~15 are ignored.
(e)This area is same as setting in “CH. Output type” of I/O parameter

XBO-DADZA (Volt/Current, 2-CH)

HBO-DADZA MWolt/Current, 2-CH]

Farameter CHO | CHA1 |

[] Chanrel status Dizable Dizable

[] Output range 4~ 20md, 4~ 20mé,

Input type 0~4000 0~4000

[] CH. Output type Former value Former value
[utput gain ] ]

(] ] [ Cancel
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(5) Output gain weighting setting area (address 11~12)
(a) Set output gain weighting with value of -40~40
(b) If you set this as 0 (default value), 4000 will apply for gain value
(c)For example, if you set this as -10, 4010 (=4000-(-10)) will apply for gain value
(d) When using PUT instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl

bito

Address11 Output CHO gain (-40 ~ 40)

Address12 Output CH1 gain (-40 ~ 40)

(e) This area is same as setting in “Output gain” of I/O parameter

*BO-DADZA (Volt/Current, 2-CH)

#BO-DADZS MWalk/Current, 2-CH]
Parameter CHO | CH 1 |
[ ] Channel status Dizable Dizable
[] Output range 4~ 20md, 4~ 20md,
Input type 0~4000 04000
[] CH. Output type Faormer value Faormer value
Output gain 1] 1]
[ (] ] [ Cancel ]

(6) Setup error information output area (address 13)
(a) Saves error code detected when setting (setting by program)
(b) Setting error is canceled when value is reset to make it in the valid range

(c) When U0X.01.A~ U0OX.01.B (setting error flat) is on, check that area and fix the corresponding

setting to cancel the error
(d) When using GET instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl

bit0

80# | Output CH gain weighting setting error
90# | Output CH input value excess error

Address13 Setting error information
Error . —
Type code Description Priority Remark
50# | Output CH range setting error 2
60# | Output CH data type setting error 3
Setting - #: CH number
error 70# | Output CH state setting error 4 Output CH 0,1
5
1

(e) When more than two errors occur simultaneously, it saves error code having higher priority.
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9.12 Example Program

(1) This sample program sets up operating parameters of analog output option board.

(2) Initial settings are saved in the internal memory of the XGB main unit by one input.

(3) The sample program below controls the I/O data of the analog output option board at option slot
#0 (1/0O slot #9) and check open wire.

9.12.1 Example of [I/O Parameter] Usage

(1) /O Parameter Setting Window

/0 Parameter Setting @El

AIIBase}k’Ea;e I

= 69 Base 00 : Defaul Slot Module | Comment | InputFiter [Emergency Ouf Allocation
= 00 : Default Ofmain]
= 01 : Default
== 02 : Default
= 03 Default
= 04 Default
= 05 Default
== 06 : Default
== 07 Default
=9 08 Default
By 09 XBO-DA0ZA (Vi

o 10 Default R ———
| o |

AR TE Y N Y XY

= -

< >

[ Deeteal [ Detsis | [ Pt ¥ ] [_ok ][ canesl

XBO-DADZA (Volt/Current, 2-CH)

#BO-DAD2S [Wolt/Current, 2-CH)
Parameter CHO | CH1 |
[] Channel status Enable j* Dizable
[ Output range 4720ma 4~ 20ma
Input type: 04000 04000
[ CH. Output type Former value Former value
Output gain 0 0
[ 0k ] [ Cancel ]

(a) Output Channel 0 is set to operating channel and output range is set to 4~20mA.




Chapter 9 Analog Output Option Board (XBO-DAO02A)

(2) Sample Program(XBC Type)

Comment JChanne! 0 Program
if U09.00.0  U09.00F  UD9.01.2  L09.01.4 HO0O0D
]/ { | [} ./ >
OGERR _09_FDV _D&j%ﬂ_ﬁc _DS_%?U_ER
51
i2 Ly 109, 05.0
I }
_09_0A4D_ 0
6 TEN
i3
[ o 000100 upa.07 ||
19_DA0_TH
Ti
i
END
510

(a) When the option board is in normal operation, MO0QO is turned On.

U09.00.0 (Module Error) = Off

U09.00.F (Module Ready) = On

U09.01.2 (Output Channel 0 in-operation) = On
U09.01.A (Output Channel 0 Error) = Off

(b) When M00OO is ON, it turns on CHO output state (U09.06.0) and allows output
(c) When M000O0 is ON, D00100 data is moved to output CHO Output value (U09.07) and outputs.

3) Sample Program/(IEC Type)

Lo %UX0.9.0 %UX09.15 %UX09.18 %UX0.9.26 %MX0
—/1 { | { | /1 —
_09_ERR _09_RODY _09%_DAD_A _09_DAO_

cT ERR
Ly
%MX0 %UX0.9.96
I 3
_09_DAD_
OUTEN
Lz
MOVE
EN  ENOJ
L3 CHO_Outpu
t_Value AN OUTF %UWD.9.7
_09_DAD_
DATA
L4

(a) When the option board is in normal operation, %MX0 is turned On.

%UX0.9.0 (Module Error) = Off
%UX0.9.15 (Module Ready) = On

%UX0.9.18 (Output Channel 0 in-operation) = On

%UX0.9.26 (Output Channel 0 Error) = Off

(b) When M00O0O is ON, it turns on CHO output state (%UX0.9.96) and allows output
(c) When %MXO0 is ON, CHO_Output Value data is moved to output CHO Output value

(%UWO0.9.7) and outputs.
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9.13 Troubleshooting

This section describes methods for idetifying the troubles which may occur during the operation of analog
output option board, and their solutions.

9.13.1 Troubleshooting

(1) Analog output value is abnormal.

Analog output value is abnormal.

@

Installation is OK.

No — Install the option board properly

g

FG ground is OK

Correct FG grounding according to the wiring

E _—1in the user manual
Wiring is OK
(Current output wiring, voltage output
wiring)

No | Refer to the manual and wire properly

o

Parameter setting is OK
(Operation channel permit, /O range
setting

No — Set up the parameters correctly according to
the user manual

oy

Contact nearest dealer or A/S center
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Chapter 10 Analog I/O Option Board

10.1 Setting Sequence before operation

Before using the analog 1/0 option board, follow steps below.

XBO-AHO2A

Checking performance specification

I—O Specification (10.2.2 performance specification)
Operating environment

1/0 type and range
Digital I/0O range
Analog I/O range

Wiring

I ® Wiring

® Wiring analog I/O

Reading/writing analog 1/0 data

—® Analog /O test

® XG5000 special module monitor test mode

Setting parameter

—— @ Parameter
® XG5000 I/O parameter

Programming

Refer to trouble shooting when there is
error or analog I/O data is not normal

I—. Programming
°

Programming for reading/writing
analog data (U device)

10-1
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10.2 Specifications

10.2.1 General specifications

General specifications are as follows.

No. Items Specification Related
standards
1 Operating 0 ~ 55 °C B
temperature
p | Storage 25 ~+70°C -
Temperature
Operating .
5~95%RH (Non-condensin -
3 | humidity ORH ( 9
Storage .
5~95%RH (Non-condensin -
4 humidity ORH ( 9
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 <f< 57Hz - 0.075mm
Vibration 57 <f< 150Hz 9.8m& (1G) -
5 immunit Each 10
y For continuous vibration . . IEC61131-2
times in
Frequency Acceleration Amplitude _X’YZZ
directions
10 < f < 57Hz - 0.035mm
57 <f< 150Hz 4.9 g (0.5G) -
e Max. impact acceleration : 147 m/sz(15G)
Shocks e Authorized time : 11ms
6 immunity e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z IEC61131-2
directions)
Square wave AC : +1,500 vV
impulse noise DC: +900V LSIS standard
Electrostatic IEC61131-2
oy . .
discharging Voltage : 4kV (contact discharging) IEC61000-4-2
Radiated
7 Noise electromagnetic 80 ~ 1,000 Mz, 10V/m IEC61131-2,
immunity field noise IEC61000-4-3
Fast Power Digital/
> Segment Analog 1/0
Transient module communication interface IEC61131-2
/burst IEC61000-4-4
noise Voltage 2KV 1kv
8 Amplgnt No corrosive gas or dust -
conditions
Operating
9 . 2000m or less -
height
10 Pollution 2 or less B
degree
11 | Cooling type Natural air cooling -

10-2




Chapter 10 Analog I/O Option Board (XBO-AHO02A)

10.2.2 Performance specifications
Performance specifications are as follows.

(1) Input performance specification

Items Input performance specification
Number of channels 1 channel
Type Voltage Current
~ 20mA
Analog DCO0 ~ 10V DC 4 ~20 A
input (Input resistance: IM? Min.) DC 0 ~ 20m
range Range ) ) (Input resistance: 250 Q)
g Set by external voltage/current wiring after being set at user program
or /O parameter per each channel
Type 12 bit binary data
Unsigned
value 0 ~ 4000
Digital Signed value -2000 ~ 2000
output Range Precise _ 5 400 ~ 2000 (DC 4 ~ 20mA)
value 0~1000 (DC 0~ 10V) 0 ~ 2000 (DC 0 ~ 20mA)
Percentile 0 ~ 1000
value
1/4000 (DC 4~20mA: 1/3200)
Max. resolution 5¢A (DC 0~20mA)
mv ~
2.5M (DC 0~10V) 6.25/A (DC 4~20mh)
Accuracy +1.0% or less
Max. conversion speed 1ms/channel + scan time
Absolute max. input DC +12V / -10V | DC +25mA
Additional gv;;agjlzi?;téon? Count average (2 ~ 64,000 times)
function ) . Gain adjustment (-40~40)
function

10-3




XGB Analog edition manual

(2) Output performance specification

Items Output performance specification
Number of channels 1 channel
Type Voltage Current
~ 20mA
Analog DC 0 ~ 10V DC 4~ 20
output (Load resistance: 2kQ Min.) DC 0 ~ 20m
ranp R Range ) ) (Load resistance: 450 Q Max.)
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 (D€ 0~ 10V) 0 ~ 2000 (DC 0 ~ 20mA)
Percentile 0 - 1000
value

Max. resolution

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

54A (DC 0~20mh)

2.5 (DC 0~10V) 6.2544 (DC 4~20mA)

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

(3) /0 Common performance specification

Items

I/0 common performance specification

Insulation method

Non-insulation betweens analog 1/O 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
Supply power Internal DC5V
Consumption current 150mA
Weight 20g

Notel) In order to use analog I/O option board, the following version is needed.

Main unit Version information

XBC E type V1.1 or above
XBC S type V1.1 or above
XBC SU type V1.0 or above
XEC E type V1.0 or above
XEC SU type V1.0 or above

XG5000 V.3.61

Note2) Offset/gain value on the analog output range can be adjusted at XG5000- I/O parameter

10-4
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10.3 Name of Part and Function

Respective designations of the parts are as described below.

(@ Hook for fixation

@ Terminal block

® Cover

@ Hook for fixation

® Connector for
option board

® Input
connector
No. Name Description
D@ | Hook for fixation » Hook for fixing the option board to main unit
. » Wiring terminal block to connect with external device
@ | Terminal block
(Analog Input/Output)
@ | Cover » Option board cover
® Connector for option| P Connection connector for connecting the option board to the main
board unit
® | Input connector » Wiring connector for connecting with the external device

10-5
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10.4 Characteristic of I/O conversion

The input ranges of voltage and current can be set up per channel with user program or I/O
parameters. The output types of digital data are defined as follows.
(1) Unsigned Value
(2) Signed Value
(3) Precise Value
(4) Percentile Value
10.4.1 Input characteristic
Data conversion characteristic per input range is as follows.

Analog input practical
< range
1011 2047 4047
1000 2000 4000 /\
— Gain
750 1000 3000
Digital 500 0 2000
output
250 -1000 1000
0 -2000 0
“>
-12 -2048 -48 Offset
A | DC 4 ~20 mA 4 mA 12 mA 20 mA
\nalog DC 0 ~20mA 0mA 10 mA 20 mA
Inpu': DCO~10V ov 5V oV
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
(.2000 ~ 2000) 2048 2000 -1000 0 1000 2000 2047
Precise Value
(© ~ 2000) 24 0 500 1000 1500 2000 2023
Percentile Value
(@ ~ 1600) 12 0 250 500 750 1000 1011

3) DC 0 ~ 10V Range Input
Digital Analog Input Voltage (V)

Output Range 0.12 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 Value 12 0 250 500 750 1000 1011
(0 ~ 1000)

10-7
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10.4.2 Output characteristic
Data conversion characteristic per output range is as follows.

Analog output practical
B —
range
1011 2047 4047
1000 2000 4000 x
— Gain
750 1000 3000
Digital
. 500 0 2000
input
250 -1000 1000
0 -2000 0
Offset
DC 4 ~ 20 mA 4mA 12 mA 20 mA
Analog
DUt DC 0~ 20 mA 0mA 10 mA 20 mA
outp DCO~10V oV 5V 0V

(1) DC 4~20mA range output

Analog output current (mA)

Digital input
|g:;$2pu 4?:;‘5” 4 8 12 16 20 2%‘;?;
ténfiiggg)value 0 or less 0 1000 | 2000 | 3000 | 4000 |Over 4000
i;gonoeg :’z';go) 00| 2000 | -1000 0 1000 | 2000 |Over 2000
:ggifez‘g;'gf 400 orless| 400 800 | 1200 | 1600 | 2000 |Over 2000
(F;eicigglg) valle | 6 o less 0 250 500 750 1000 |Over 1000

2) DC 0 ~ 20mA range output

Analog output current (mA)

Digital input

range Oﬁisor 0 5 10 15 20 2(())\:5;‘
ténfiiggg)va'”e 0 or less 0 1000 | 2000 | 3000 | 4000 |Over 4000
i?ggg leggo) '2?:;” -2000 | -1000 0 1000 | 2000 |Over 2000
gfcfgo‘(’)?'”e 0 or less 0 500 | 1000 | 1500 | 2000 |Over 2000
Zeiciggloe) value | 5 or less 0 250 500 750 1000 | Over 1000
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3) DC 0 ~ 10V range output

Digital input Analog output voltage (V)
range OV or less 0 2.5 5 7.5 10 [ Over 10V
té”fiiggg)va'“e 0 or less 0 1000 | 2000 | 3000 | 4000 |Over 4000
iizgonoe(;ngSO) -2?:8(;or -2000 | -1000 0 1000 | 2000 |Over 2000
gicfgo‘g"”e 0 or less 0 250 500 750 1000 |Over 1000
Zeicigg'oe) valie | 6 or less 0 250 500 750 1000 |Over 1000

(1) There is “Dead Band” area around voltage output (0V), current output (OmA).

(a) Digital input-based: about 0 ~ 10
(b) Analog output-based: voltage(about 0 ~ 25 mV), current (about 0 ~ 50 #A)
(2) In “Dead Band” area, digital input and analog output may not coincide (within accuracy)
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10.5 Accuracy

10.5.1 Input 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 0 ~ 10 V and digital output type of unsigned value
selected.

Accuracy of XBO-AHO02A is £1.0%.

4020
000
3980
2000
q
il
‘é
208 -
od 0
oV 5V 10 V

Analog input voltage

[ Accuracy |

(1) Accuracy when using 5V input
4000 % 1.0% = 40

Therefore the range of the accuracy will become (2000-40) ~ (2000+40) = 1960 ~ 2040
when using 5V input.

(2) Accuracy when using 10V input
4000 x 1.0% = 40

Therefore the range of the accuracy will become (4000-40) ~ (4000+40) = 3960 ~ 4040
when using 10V input.
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10.5.2 Input accuracy

Accuracy for analog output value does not changed even if output range is changed. Figure below
shows the range of the accuracy with analog output range of 0 ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBO-DAO2A is £1.0%.

20.2mA 0V -—J-F—o o=
10V
19.8ma20™A gy 1N T T __
t
u
P
g
10mA 5V
0.2mA 01V -~ — |-
A oV
0.2ma "™ oav Y]
0 2000 4000
Digital input

(1) Accuracy in case of 5V output

4000 x 1.0% =40

So in case of 5V output, accuracy range is

(5V - 40 x 0.0025V) ~ (5V+40 % 0.0025V) = 4.9 ~ 5.1V

(2) Accuracy in case of 10V

4000 x 1.0% =40

So in case of 10V output, accuracy range is

(10V-40 x 0.0025V) ~ (5V+40 % 0.0025V) = 9.9 ~ 10.1V

10-11



XGB Analog edition manual

10.6 Functions of Analog I/O Option Board

The functions of XBO-AHO2A analog I/O option board are as follows.

Function Description

Channel e Specify operation/stop of the channel which will perform A/D, D/A conversion
operation/stop setting | e Specifying unused channels as Stop can shorten overall operation time.

e Specify desired range of analog /0.
I/O Voltage/current e Select voltage/current with external switch, and set up range with parameter.

range setting e Analog I/O option board provides 2 ranges(4~20mA, 0~20mA) of current 1/0 and 1
range ( 0~10V) of voltage 1/O.

o Specify digital I/0 types.
I/O data type setting e This option board provides 4 output data types (Unsigned, Signed, Precise, and
Percentile Values)

e Sampling Process
- If A/D conversion method has not been specified, it processes sampling.
e Averaging process
- Outputs A/D converted value averaged by count to reduce rapid change of input
value caused by external noise

A/D input conversion
method

D/A output status e When switching form RUN to STOP, it sets output status of channel
setting e Provides 4 types of output status (former, min, middle and max value)

10.6.1 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 to be converted into digital signals and
saved in memory device depends upon the number of channels used.

(Process Time) = (No. of Channels Used) x (Conversion Speed + Scan time)

(Ex.) Process time when using 1 of 2 /0O channels and scan time is 2ms;
1 x (A ms+ 2ms) = 3 ms

The term ‘sampling’ means taking sample value among continuous analog signal values at regular
intervals.
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10.6.2 Count Averaging Function

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.

|
I = Averaged input value |
: Actual input value :

] |

Channel Scanning Intervals (1ms/Ch. Used)

»

< Averaging > Averaging > Sampling
Section Section Section

Setting Range = 2 ~ 64000 [times]
For count averaging, averaging interval is calculated with the No. of channels used.

Averaging interval [ms] = Averaging count x (No. of channels used x1ms + Scan time)

(1) Averaging interval varies according to scan time
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10.6.3 Channel Output State Setting Function
It sets output against PLC stop and abnormal state

(1) Function
It is used to output an already set value when PLC system switches RUN to Stop

(2) Type
You can select one among former, min, middle and max value.
(a) Former value: keeps last normal output value
(b) Min. value: outputs minimum value of the each output range
(c) Middle value: outputs middle value of the each output range
(d) Max. value: outputs max. value of the each output range.

(3) Example
When output is 10mA and range of output channel is 4~20mA, if system switches Run to Stop,
it outputs as follows according to output state setting.

(a) Former value: keeps previous output, 10mA

(b) Min. value: outputs min. value of corresponding range, 4mA.

(c) Middle value: outputs middle value of corresponding range, 12mA
(d) Max. value: outputs max. value of corresponding range, 20maA.
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10.6.4 Gain Adjustment Function
You can adjust I/O gain of the analog I/O option board.
When selecting current input for analog input range, the digital output (4000) corresponding to analog
input max. value (20mA) is standard gain value. When selecting voltage input, the digital output
(4000) corresponding to analog input max. value (10V) is standard gain value.
(1) You can adjust input gain at I/0O parameter

(2) I/O gain setting range = - 40 ~ 40

(3) Adjusting gain for each channel is available

XBO-AHD2A (1/0, 1/1 CH)

HBO-AHO24 [1/0, 141 CH)
|nput Parameter CHO |
Channel statusz Dizable
[nput range 4720,
Cutput type 0~4000
Count-Aur 1]
Input gain 1
utput Pararmeter _LHU
Channel status Disable
Output range 4720,
[nput bype 0~4000
CH. Output bupe Farmer value
COutput gain I}
| 0K i [ Cancel

(4) Example
When you set “Input gain” as -5, 4005 (=4000-(-5)) applies for gain.

(1) When you adjust the I/O gain, max. resolution changes, too.
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10.7 Wiring

10.7.1 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.

(6) Enable only needed channels

10.7.2 Terminal block configuration
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10.7.3 Analog input wiring example

(1) Current input wiring example

INPUT XBO-AHO2A
VO+
D1 gpyCo o “(b)
> R
OUTPUT
VO+
0+
I
COM

*(a) In case of current input, connect V+ terminal to I+ terminal
*(b) Input resistance of current input circuit is 250 Q (typ.).

(2) Voltage input wiring example

INPUT XBO-AHO2A

VO+ R
> ﬁ CHO 10+ R *(a)
> 2y R

OUTPUT
VO+ —
10+ |
I

*(a) Input resistance of voltage input circuit is 1 MQ (min.)
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(3) Relationship between voltage input accuracy and wiring length
In voltage input, the wiring (cable) length between transmitter or sensor and option board has an
effect on digital-converted values of the option board as specified below;

i Rs : Rc : :
! —— I i
| S — |
i Vs <> i Vin i Ri i
i : Re 7 i
e ; . e
' Load : L : !
Analog nput (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

Ri xVs

Vin = [Rs+ (2% Re)+ Ri]

Vi :(1—\ﬂjx100%
Vs
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10.7.4 Analog output wiring example

(1) Current output wiring example

INPUT XBO-AHO2A
VO+ R
10+ 'R |
R
Motor etc. OUTPUT
tadadade VO+
e
4509 or ! : 10+
less 1 ! |
[ |

(2) Voltage output wiring example

INPUT XBO-AHO02A
VO+ R
10+ 'R |
R
Motor etc. OUTPUT
=== —1 VO+ —1T
]
2k or ! ! 0+ |—
above | 1
|_|_I I
[

P
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10.8 Operation Parameter Setting

Analog I/0O option board’s operation parameters can be specified through XG5000'’s [I/O parameters].

(1) Settings
For the user’s convenience, XG5000 provides GUI (Graphical User Interface) for parameters setting
of analog option board. Setting items available through [I/O parameters] on the XG5000 project
window are as described below in the table.

Iltem Details

(a) Input parameter setting
Specify the following setting items necessary for the option board
operation.
1) Channel Enable/Disable setting
2) Setting ranges of input voltage/current
3) Output data format setting
4) Count averaging
5) Input gain
(b) Output parameter setting
Specify the following setting items necessary for the option board

[I/O parameter] operation.

1) Channel Enable/Disable

2) Analog output range (Voltage/current)
3) Input data type

4) Channel output type

5) Output gain

(c) 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].

Project Window X

lterns
=& XGE_PROJECT »
=i MewPLCOXGE-XBCS)-0ffline
¥ Wariable/Comment
=@ Parameter
Basic F‘ararruattqres

...........................................

s /0 Parameter
+- & Embedded Parameter
= Scan Program

MewFrogram

L Project
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(c) In the [I/O Parameter Setting] window, find out the slot of the base where the analog input

option board is installed, and click it.

AIIBamISe’EaQE 1

= 9 Base 00 : Default Slot Module [ Comment | Input Filer _[Emergency Duf Allocation |
== 00 : Default Ofmain]
== M1 : Default
=z 12 : Default
ey 13 Default
=z 04 : Default
3 05 : Default
= 16 : Default
== 07 : Default
== 08 : Default
== 19 : Default
ey 10 Default

\ilmwmmbmmA
[«

pit ¥ ] [ oKk |[ Cancel |

(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.
: =

AIIBase}EE’Eage 1

= @9 Base 00 Defaul Slot Moduls Comment | Input Fiker | Emergency Ouf Allocation |
== 00 Default Dfmain]
= 01 : Default
= 02 @ Default
= 03 Default
= 04 : Default
= 05 : Default
= 06 : Default
= 07 : Default
= 08 : Default
A 09 XEO-AH02A (/]
= 10 Default IER =0 +H02 /0.1 CH)
[ Digital Module List
= fgl. Special Module List
# [ Analog Input Module

by

@ ||| o] ||| =

0400 ~ PO43F

w

=

< >

Bl Temp. Measuiing Module

3 é Ete. Module ek ¥ ] [ ok ][ Cancel

(e) To set up parameter, double click with the respective slot being selected, or click [Detail] button.
I/0 Parameter Setting @El

AIIBase}EE’Eage 1

= P Base 00 Default Slot Moduls [ Comment [ InputFiter [Emergency Ouf Allocation |
= 00 : Default Dirnain]
== 01 : Default
= 02 : Default
= 031 Default
=9 04 ! Default
= 05 : Default
= 06 : Default
= 07 Default
= 08 : Default
B 09: ¥B0O-AHO24 (17

== 10 Default g WEO-AHOZA 10, 14 CH] = B B PO400 ~ PO43F

o0 || @ || e ra =

w©

1

=

< >

Delste Al | De;ang%j[ Pt ¥ | Ll\ ok | [ cancal
-
A
k)
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() 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.

XBO-AHOZA (I/0, 1/1 CH) X
XBO-4HO24 (10,141 CH)
Input Parameter CHO |
Chanrel statuz Dizable
Input range 4720y
Output type 0-4000
Count-dyr 1]
Input gain 0
Output Parameter CHO
Chanrel status Disable
Output range 4720y
Input type: 0~4000
CH. Output type Former value
Output gain 0
ok ) [ cancel

10.9 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]
gEroiect Edit Find/Replace View Online |Monitor| Debug Tools Window Help

0 & & S| = @ :@ Stop Monitaring

| Pause
g@ey am ¢ Ex
R B Pausing Conditions,
flEs il
Project Windaw (3 Change Current Yalue,,, —
Iterns System Monitoring -
= A4 Device Monitaring

= MewPLC(XGE-XECH)-Run/Warning @ Special Module Monitaring
T Global/Direct Variables 4] Trend Monitorin
=-[& Parameter = 8
Basic Parameter
g 1/0 Parameter [ Custom Events
#-[E Embedded Parameter B Data Tra:es

= Scan Program
L |

MewProgram
User Function/Function Block
S User Data Type

e I

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 I/O parameters are deleted after exit from [Special Module Monitor].

3) The test function of the [Special Module Monitor] enables testing analog input option board without
sequence 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.

Special Module List [‘5—<|
Base Slot Module
P Baze 0 _ﬁ_ Internal High 5peed Counter Module[0pen-Collector, 8-CH)
P Raze 0 Internal Pasition Module [0 Collector, 2-CH)
i Siot 3

< b4

[[ tdodule |nfo m’[ Manitor ‘]

(b) In the above window, select the special module and click [Module Info.] to see the
information window below.

Special Module Information Elfg|

u_u Displays the informations of special module.

Item Inf i |
Module Mame HBO-AHO24 (140,111 CH)
05 Yer Wer 10.02
05 Update Date 2010-10-26
Module Status Mormal. [0]

(c) Click the [Monitor] button in the “Special Module” window. The “Special Module Monitor’
window will appear as shown below.

Special Module Monitor: EI&l
HBO-AHO2A (1/0, 141 CH]
Input ltem Mar/Min valie | Cunentvale |
CHO A/D value
Output item Setting value Curret vale |
CHO Digital walue
Item Setting Walue Current alue |
Chanrel CHO
Channel status Disable
Input range: 4 20mb,
Output type 04000
Count:awr o
Input gain 0
Dutput tem Setting Yalue Current Value:
Chanrnels CHO
Channel status Disable
Output range 4~ 20mé
InpLt type: 04000
CH. Output type Former value
Digital value 0
Output enable Disable
Output gain 0
Beset maw/min value | [ StatMontoring | | Test ]
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.

¥BO-AH02A4 (140, 141 CH)
Input Item I fa=/Min value | Current value U‘ J Input monitoring
CHO 44D value 3513 /3812 |13
Dutput itern r Setling value | Current value j‘ j—
CHO Digital value | 3500 — Output monitoring
Item Setting Yalus | Current Yalue ‘h
Channel CHO
Channel status Disable Enable Detailed
Input range 4720mé o = information of input
Output type 0~4000 0~-4000 CHO
Countaer 0 0
Input gain 1] 1] /
Output ltem Setting Valug Current Value\i\
Channels CHO
Channel status Disable Enable
Output range 4~ 20 o1 Detailed
Input type 04000 04000 |} information of
CH. Output type Former walue Former walue output CHO
Digital value u] 3800
Output enable Dizable Enable
Output gain u] u] /
[ HReset max/min value ] [ Stop Monitoring ] [ Test ]

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 mode.

Special Module Monitor

21X

KBO-8HO24 (140,14 CH)
Input ltem I aw/Min value | Current value |
CHO A/D walue 2226 /2228 2226
Output item Setting value | Cuirent value |
CHO Digital walue 1780
Item Setting Walue | Current Value |
Channel CHO
Channel statuz Enable Enable
Input range a1 o~-10h
Output type 0~-4000 04000
Count-fur o 0
Input gain 1] a
Output ltem Setling Walue Current Value
Channels CHO
Channel statuz Enable Enable
Output 1ange 4~ 20md, 47 20md,
Input type 04000 0~4000
CH. Output type Former walue Faimner walue
Digital value 1750 1750
Output enable Enable Enable
Output gain 1] a
[ Reset maw/min value ] [ Stop Monitaring ] I Test po

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].

#BO-8H024 (140,11 CH)

Input ltem r M arMin value n Current value |
CHOA/D value | | 222672208 L&\\ ﬁ
Output iterm Setting value | Currmrue\ Max/Min value
CHO Digital value 1750 monitoring
Item Setting Value | Current Valug |
Channel CHO
Channel status Eriable Erable
Input range =10 a1
Output type 0~4000 0~4000
Count-Avr 0 0
Input gain u] u]
Output ltern Setting Yalue Current Y alue
Channels CHO
Channel status Enable Enable
Qutput range 4~ 20md, 4~ 20md,
Input type 0~4000 04000
CH. Output tupe Former value Former value
Digital value 1780 1750
Output enable Enable Enable .
Tuipot gan o /J Max/Min value

/’—‘ reset

BReset max/min value ] [ Stop Monitoring ] | Test

The screen executing [Max/Min Value Monitoring]

(9) 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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10.10 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.

/0 Parameter Setting E‘El

AIIBasEIS{Ease 1

= {7 Base 00 : Default Slat Maduls ‘ Camment | Input Filter |Emergency Uut| Allocation
ez 00 : Default Ofmain]
e 01 : Default
== 12 Default
=z 03 : Default
ez 04 : Default
3 05 : Default
= 6 : Default
=z 07 : Default
ey 08 1 Default

<2 [T A L o A L At A PRI IS Al

= 10 Default IR ooz 101 o) R TS
[ o |

| on [ [ fra

=

< »

[ Dekte | [ petms | [ Bt ¥ [_ok_ ][ cancel |

(b) Double click [Variables/Comment].

# XGB_PROJECT - XG5000 - [Variable/Comment] (=13
ﬁ] Project Edit Find/Replace View Online Monitor Debug Tools Window Help -8 %
inzaRs s BEEe 2 =5 B Dghdh B R G L8
B 0 fEREDT |
: EEEw =@ @ G v =]
Project Window x .
terms [V] view variable IEIVew:»woe [¥]viewrisg |
=& XGB_PROJECT = ‘ Variable ‘ Tupe “ Device | Used | Conment
= MewPLC{XGB-XBCS)-Offline 1 1 [}
%] Vai /Comment
=& Parameter
Basic Parameter
F 1/0 Parameter
E Embedded Parameter
2 Scan Program
MewProgram
< >
B3 Project MewProgram k,g Wariable/Cornment

(c) In the ‘Edit’ menu, select ‘Register U device’

% XGB_PROJECT - XG5000 — [Variable/Comment] CEX
ﬁg Project |Edit| Find/Replace Miew Online Monitor Debug Tools MWindow Help - a8 %
in=E 2 hEE X g HU RN
% Cu Ctie & A% ISR AME |
: Copy CHlC ElEE]|E = & G0 v =
Project Windo
fems X Delete Del | [V]view variable |[Elveuoevee | [Flvenrag |
=& XGB Selact All Ctrl+4, ‘ Variable ‘ Type A| Device ‘ Used | Comment
: (N
=@ ’\u'ﬂ Insert Line Ctrl+L ! O
o 8¢ Delete Line Ctrl+D

Expart Variables to File,,,

B Register U Device [:
=8

< >

B3 Project \g ariable/Comment
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(d) Click ‘Yes.’

XG5000 X

P Automatically register comments in the U Devices according to the spedial module set in the IfO parameter.
‘-,__n/ The previous comments will be deleted.
Continue?

(e) Variables are registered as shown below.

% Variable/Comment

View Variable “E‘ View Device | [3F] view Fiag ]
Variable | Type A| Device | Uzed Comment |

1 i-09_ERR BIT Uog.00.0 r 4nalog 10 Option Board: Error

2 _09_RO¥ BIT uog.00.F r 4nalog 10 Option Board: Ready

3 _09_AD0_ACT BIT uog.o1.0 r #nalog 10 Option Board: Input CHO Active

4 _09_0A0_ACT BIT uog.o1.2 r #nalog 10 Option Board: Output CHO Active

b _09_400_100 BIT uog.o1.4 r #nalog 10 Option Board: CHO Input Disconnection Flag
[ _09_AD0_ERR BIT uog.o1.8 r #nalog 10 Option Board: Output CHO Error

7 _09_DAO_ERR BIT uog.01.4 r #nalog 10 Option Board: Output CHO Error

i _09_0A0_OUTEN  BIT Uog.06.0 r #nalog 10 Option Board: Output CHO Status Setting

3 _09_AD0_DATA YORD o904 r #nalog 10 Option Board: Input CHO Data

10 |_09_DAO_DATA YORD uog.ov r #nalog 10 Option Board: Output CHO Data

(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 compact “E” and “S” types

(a) Below is an exemplary program for XG5000.
Lo

Upa.00.0  U09.00.F L0900 09,018 HOoDD
s —41 { | |} /1 ]
L1 MOOODO
- I | oy U03.04  ooo1o0 ||
L U001 .4 HODOO1
58 I 52
£3 U09.00.0  U09.00.F  U09.00.2  U09.00.4 MOooo!
s 171 { | |} 141 —
4 Mooom u0g.06.0
sis[ | ]
L5
| Wy 00010z U097 ||
‘g
END
519
(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into variables.
L0 _09_AD0_AC  _D3_ADO_ER
_D9ERR _09_RDV T R MOO0DD
sof—71 { | { | /1 —
af Hoooao Wy 0AD0OA g L
% ’ | L
JE] _09.400_10
I MO0
] 53—
13 _09_DA0_AC _09_DAO_ER
_D9ERR _09_RDV T R MO0
siob—71 { | { | /1 —
4 _09_pan_oy
WIO0O! TEH
s15 ’ >
i5 09 A0 0
| wv oo SO0
i)
EHD
519

(c) In the ‘View' menu, click ‘View Device/Variables’ to look up the devices and variables at

the same time.

to U09.00.0  UD.00F  UOS.0NO0  U0S.DY.8 Haooo
—./| | ] | 1] —
Q9ERR D3RO0V 09.ADOAC 09_ADD_ER
30 T R
iy
___ﬁﬂﬂﬂﬁﬂ | oy Uog.o4  Dooioo ||
_09_A0_A
55 Th
L ng.01.4 HaooD!
| 53—
_09_400_1D
se| = 7D
i3 U09.00.0  UD.00F  UDS.01.Z  US.DI.A Ma0oD|
—./ || || 1/l —
QO9ERR D9R0Y  _09.0ADAC 09 0AD_ER
510 T R
te Haooo! 9. 06, 0
— | —
_09_10_ou
15 TEN
L5
| oy o000z us.o7 ||
_08_DAD D
TA
ig
END
519
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(d) In the ‘View' menu, click ‘View Device/Comment’ to look up the devices and descriptions at
the same time.

i} Uos.op.0 U09.00.F  W09.01.0  009.01.8 MOnooo
f I {1 ./} —
fnalog 10 Analog 10 Analog 10 Analog 10
Option Option Option Option
Board: Board: Board: Board:
Error Ready Input CHO Output CHO
20 bt ive Errar
L1 HOOD0D [y T
— |
fnalog 10
Option
Board:
Input CHO
<5 Oata
2 oo .4 Moaoa
5 53—
#nalog 10
Opt ion
Board: CHO
Irput
[0isconnect
aa| ion Flag
i3 os.on.0 U09.00.F  W09.01.2  009.01.4 Moaoa
: | | | | /1 —
fnalog 10 dnalog 10 Analog 10 Analog 10
Option Option Option Option
Board: Board: Broard: Board:
Error Feady  Output CHO Output CHO
310 bt e Error
i Moo o9, 08.0
I
' hralog 10
ption
Board:
Output CHO
Status
Setting
515
£ [ oy o002 u0g.07 ||
hralog [0
Opt ion
Board:
Output CHI
DATH
g
EHD
519
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(e) In the ‘View' menu, click ‘View Variable/Comment’ to look up the devices and descriptions at
the same time.

10-30

w wooo sy T 08 A00_0A
m ;o N | v DD g ||
hna | ag @ lag g | ag
| nput | nput: | nput:
Opt ion Opt fan Opt ian
Board: Board: Board:
Ready Imput CHO Imput CHO
a0 et fue Data
it _09_AD1_AC
_09_ROY T WY _DS_%EI_DA oo ot L
| | |
ﬁnalég ﬂnél$g #ria | 09
| nput | nput: | nput:
Opt ion Opt fan Opt ian
Eoard: Board: Board:
Ready Imput CHI Imput CH1
et fue Data
2 D3_ERR s /A ] L
Analég hnal og
| nput | riput
Opt ion Opt ion
Board: Board:
Error Input CHA
3N Data
13 _UQ_%?U_ER
- —
i | o9
| nput
Opt ion
Board:
Input CHO
Errar
1a _09_A00_1D
i
i | o9
| nput
Opt ian
Board: CHO
| nput:
[isconnect
ion Flag
L5 _DS_ERR WOV _DS_#EI_DA 000103 L
ﬂnalég hnalog
| nput: | nput
Opt ian Option
Board: Board
Error Input CHY
516 Data
18 _DS_%?1_ER
hna | og
| nput:
Option
Broard:
Imput CHI
Error
(7 _09_4D1_1D
i
hna | og
| nput:
Option
Board: CHI
| nput
D sconnect
ion Flag
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(f) For IEC type also, as shown in Fig. (a) ~ (e), 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 Device/Variables’ option.

Lo %UX090 %UX0915 %UXDS16 %UX0D924 %MX0
/1 [ | { | /1 T
_08_ERR _08_RDY _09_ADD_A _D9_ADO_
cT ERR
L7
%MXO MOVE
[ | EN  ENOf
Lz
%UW0.94 qn  ouTk CHO_DATA
_D8_ADD_
DATA
L3
L4 %LUX0.9.20 ZaMX1
[ | g
_09_ADO_I
DD
L5 %UX0.9.0 %UX0915 %UX0.9.18 %UX0.9.26 FaMXD
/1 [ | { | /1 —
_08_ERR _08_RDY _09_DAD_A _09_DAD_
cT ERR
I6
%MX0 %UX0.9.96
[ | T
_09_DAD_
OUTEN
L7
MOVE
EN  ENO[
Lg CHO_Outpu
t Value qp QUTF %UW0.8.7
_DS_DAD_
DATA
L9
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10.11 Configuration and Function of Internal Memory

An analog input option board has internal memory for data communication with XGB base unit.

10.11.1 Analog Data I/O Area
The table below presents the analog data 1/O area.

. Device assignment A Signal
Variable Type S = Description R/W direction

_O0y_ERR BIT U0x.00.0 | %UXO0.0y.0 Module Error

R Option — CPU
_Oy_RDY BIT UOx.00.F | %UXO0.0y.15 | Module Ready
_0y_ADO_ACT BIT U0x.01.0 | %UX0.0y.16 | Input CHO Active

R Option — CPU
_Oy_DAO_ACT BIT U0x.01.2 | %UX0.0y.18 | Output CHO Active
_Oy_ADO_IDD BIT UOx.01.4 | %UXO0.0y.20 | Input CHO Disconnection flag R Option — CPU
_ 0y _ADO_ERR BIT U0x.01.8 | %UX0.0y.24 | Input CHO error

R Option — CPU
_Oy DAO_ERR BIT UOx.01.A | %UX0.0y.26 | Output CHO error
_Oy_ADO_DATA WORD | UOx.04 %UWO0.0y.4 | Input CHO converted value R Option — CPU
_Oy_DAO_OUTEN BIT U0x.06.0 | %UXO0.0y.6 CHO output status setting w Option « CPU
_Oy_DAO_DATA WORD | UOx.07 %UWO0.0y.7 | Output CHO input value W Option «~ 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 ‘CHO Input A/D Value’ of the analog module installed in the slot 9, write in
U09.05. (%UWO0.9.4 for IEC types)

Word classifier Base No
Uuo9g ! 04 %UWO0.9.4
Device TypesmiNQ Word Device Type Soit NOYVOfd
[XBC type] [IEC type]

- To read the ‘ChO0 Output Value’ of the analog I/0O module installed in the 9" slot, write in U09.07
(%UX0.9.7 for IEC types)

Word classifier Base No
uo9g ! 07 % UWO0.9.7
Dev‘ciType i Wird Device Type i Word

Slot No. Slot No.
[XBC typel [IEC type]
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(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 I/O
conversion is ready and analog conversion is performed.
(b) U0y.00.0(%UX0.y.0): the flag indicating the error status of analog input option board module.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0
U0y.00
(%UW0.y.0) |8
) m
QO - - - - - - = - - - - - - = =
=3 S

Error occurrence
information

Bit On (1): error
Bit Off (0): Normal

Module READY
Bit On (1): Normal
Bit Off (0): error

(2) Operation channel information/ channel error information flag ( () is for IEC types, y: slot No.)
This is the area for storing the operatlon information and channel error informehtion by channel.

bit15 bit14 bit13 bit12 bit11 bi!#al bit9 b\lE bit7 bité bit5 bi(E bit3 bilﬁ bitl bif
U0y.01
(%UWO0.y.1)

0 0 0 0 0

CH error information CH disconnection _Operatmg cH
. . ; ) information

Bit On (1): error Bit On (1): disconnection Bit On (1): operating

Bit Off (0): normal Bit Off (0): normal .

Bit Off (0): stop

(3) Digital Output Values ( () is for IEC types, y: slot No.)
(a) A/D converted digital values are outputted to buffer memory address U0y.04
(b) Digital output values are saved in 16-bit binary figures.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bit0

U0y.04

(%UWO.y.4) Input CHO conversion value

(4) Output setting ( () is for IEC types, y: slot No.)
(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

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bitﬁ
(0]

UQy.06

(%UWO0.y.4)

0

Y

Output status setting
Bit On (1): enable output
Bit Off (0): disable output

(5) Digital input ( () is for IEC types, y: slot No.)
(a) Digital input value can be selected and used within the range of unsigned value (0~4047),
signed value (-2000~2047), precise value and percentile value (0~1011) based on input type.
(b) If the digital input value is not specified, it will be set to 0.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

Uoy.07

(%UWO0.y.7) Output CHO input value
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10.11.2 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

Enable channel

Bit Off (0): disable, Bit ON (1): enable

R/W

1/0 range setting

Input range setting (4 bit per channels)
0:4~20 mA

1:0~20 mA

2:.0~10V

RW

I/O data type setting

I/O data type setting

(4 bit per channels)

0: 0 ~ 4000

1: -2000 ~ 2000

2: Precise value

3: 0~ 1000

- In case of precise value
4 ~20 mA: 400 ~ 2000
0~ 20 mA: 0 ~ 2000
0~10V:0~1000

R/W

Input channel 0 count
average value setting

0 or 2 ~ 64000 [times]

R/W

CH output state setting

CH output state setting (4bit per channel)
0: Former value
1: min value

2: middle value
3: max value

R/W

Input channel 0 gain
weighting

11

Output channel 0 gain
weighting

-40~40

R/W

RW

PUT/GET

13

Setup error information

100: input ch range setting error

200: input ch data type setting error

300: input ch average value setting error
400: input ch gain weighting setting error
500: output ch range setting error

600: output ch data type setting error

700: output ch output state setting error
800: output ch gain weighting setting error
900: output ch input value excess error

GET
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(1) Operating Channel Setting (address 0)

(a) You can set “Enable/Disable” of analog I/0 option board per each channel

(b) Disable the unused channels to reduce the conversion period.
(c) Default value is “Disable” for all channels
(d) When using PUT instruction, address is as follows.

bit15 bit14 bit13 bit12 bit11

bit10 bit9 bit8 bit7

bité

bit5

bit4

bit3 bit2 bif bil

OFRc

Address0

—dcr

(e) The values set in bit 2~15 are ignored.

(NThis area is same as setting in “Channel status” of I/O parameter

XBO-AHD2A (1/0. 1/1 CH)

#BO-AHO2A (140, 141 CH)

Input Parammeter CHO
Channel status Dizable
[hput range 47,
Output type 0~4000
Count-dur n
[nput gain 1]
Output Parameter CHIO
Channel status Dizable
[utput range 47 A,
[nput bpe 0~4000
CH. Output bppe Farmer value
Cutput gain 1]
| ok ] | Cancel
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(2) I/0 range setting area (address 1)
(a) Set the type of I/0O range with the following code

Bit (HEX) /O range
0000 (0) 4~20 mA
0001 (1) 0~20 mA
0010 (2) 0-10V

(b) If you set more than 3, 0 (4~20mA) will be set forcibly
But, U0X.01.8~ UOX.01.A (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4 bit3 bit2 bitl bito
Address1
- - - - - - - - Output CH 1 Input CH 0
N—
-~
1/0 range (4bit per channel)
0:4~20mA
1:0~20mA
2:0~10V

(d) The values set in bit 8~15 are ignored.
(e)This area is same as setting in “Input range” of /O parameter

XBO-AHD2A (1/0, 1/1 CH)

?)X]

*BO-AHOZA (140,141 CH)
Imput Parameter CHO |
Channel statuz Dizable
[nput range 472 O,
utput type [
Cort-dur N
[hpLt gain 0
Output Parameter CHO
Channel statuz Dizable
Qutput range 472 0,
[hiput type [
CH. Output tupe Faormer value
Output gain 0
| Ok, i [ Cahicel
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(3) I/0 data type setting area (address 2)
(a) Set the type of I/0O data type with the following code

Bit (HEX) Output data type
0000 (0) 0~4000
0001 (1) -2000~2000
0010 (2) Precise value
0011 (3) 0~1000
In case of precise value, I/O data type is designated as the following value according to each 1/0O
range type
I/O range Precise value
4~20 mA 400 ~ 2000
0~20 mA 0 ~ 2000
0~10V 0 ~ 1000

(b) If you set more than 4, 0 (0~4000) will be set forcibly.
But, U0X.01.8~ UOX.01.A (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address?
- - - - - - - - Output CH O Input CH 0
—
-~
I/O data type (4bit per channel)
0:0 ~ 4000 In case of precise value
1:-2000 ~ 2000 )
2 : precise value 4 ~ 20 mA: 400 ~ 2000
3:0~ 1000 0 ~ 20 mA: 0 ~ 2000

0~10V:0~1000

(d) The values set in bit 8~15 are ignored.
(e)This area is same as setting in “Output type” of I/O parameter

XBO-AHD2A (1/0, 1/1 CH)

HBO-AHOZ4 [1/0, 141 CH)
|nput Parameter CHO |
Channel status Dizable
|nput range 47 20md,
Qutput type 0~4000
_ount-gr 1]
Input gain 0
Output Parameter CHO
Channel status Dizable
Cutput range 47 20md,
|nput type 0~4000
CH. Dutput type Former value
COutput gain ]
| OF. i [ Cancel
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(4) Count average value setting area (address 3)
(a) Set count average value with 0 or value of 2~6400
(b) If you set the count average value as 0, corresponding channel will not perform averaging
process and output sampled analog input value
(c) If you set 1 or more than 64001, 0 (Disable averaging) will be set forcibly.
But, U0X.01.8 (Setup error flag) will be ON.
(d) When using PUT instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

Address3 Input CHO count average value (0 or 2 ~ 64000 [times])

(e) This area is same as setting in “Count-Avr” of I/O parameter

XBO-AHOZA (I/0, 1/1 CH) ?]X]
HBO-aHO24 (140,141 CH)
[rput Parameter CHO |
Channel statusz Dizable
[hput range 4720,
Cutput type 04000
Count-dwr 1
[hput gain ]
Output Parameter CHO
Channel statusz Dizable
Oukput range 472 O,
Input bype 0~4000
CH. Output type Former value
Cutput gain 1]
[ oK | | Ccancel

(5) Channel output state setting area (address 8)
(a) Set the output state setting with the following code

Bit (Hex) Channel output state
0000 (0) Former value
0001 (1) Min value
0010 (2) Middle value
0011 (3) Max value
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(b) If you set more than 4, 0 (former value) will be set forcibly.
But, U0OX.01.A (Setup error flag) will be ON.
(c) When using PUT instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité

bit5

bit4

bit3

bit2 bitl

bit0

Address8

Output CH 0

Y

Output CH state setting( 4 bit)
0 : Former value
1: min value
2 : middle value
3 : max value

(d) The values set in bit 8~15 are ignored.

(e)This area is same as setting in “CH. Output type” of I/O parameter

XBO-AHO2A (170, 1/1 CH)

HBO-AHO24 [1/0, 141 CH)
Input Parameter CHO |
Channel status Dizable
[nput range 4720,
Output type 0~4000
Court-gur n
[nput gain 1]
Output Parameter CHO
Channel status Dizable
Clutput range 4~ 20md,
[nput bype 0~4000
CH. Output bype Faormer value
[Jutput gain ]
ok [ cancel
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(6) I/0 gain weighting setting area (address 9~11)
(a) Set input gain weighting with value of -40~40
(b) If you set this as 0 (default value),

4000 will apply for input gain value
4000 will apply for output gain value

(c)For example, if you set this as -10, 4010 (=4000-(-10)) will apply for gain value

(d) When using PUT instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4. bit3 bit2 bitl bit0
Address9 Input CHO gain (-40 ~ 40)
Address11 Output CHO gain (-40 ~ 40)

(e) This area is same as setting in “I/O gain” of I/O parameter

XB0-AHOZA (170, 1/1 CH) EHE3

*BO-AHOZA (140,141 CH)
Imput Parameter CHO |
Channel statusz Dizable
[nput range 472 0,
Output type 0~4000
Cont-dur 1]
[npLt gain 0
utput Parameter CHUO
Channel statusz Dizable
Clutput range 4~20ma,
[nput bype 0~4000
CH. Output tupe Faormer value
Output gain 0
| Ok, i [ Cancel

10- 40




Chapter 10 Analog I/0O Option Board (XBO-AHO02A)

(6) Setup error information output area (address 13)
(a) Saves error code detected when setting (setting by program)
(b) Setting error is canceled when value is reset to make it in the valid range
(c) When U0X.01.8~ UOX.01.A (setting error flat) is on, check that area and fix the corresponding
setting to cancel the error
(d) When using GET instruction, address is as follows

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

Address13 Setting error information

Type Egser Description Priority Remark

100 Input CH range setting error 2
Input 200 Input CH data type setting error 3
error 300 Input CH count average value setting error 4
400 Input CH gain weighting setting error 5

500 Output CH range setting error 6 -
600 | Output CH data type setting error 7
Oeﬁglrjt 700 Output CH state setting error 8
800 | Output CH gain weighting setting error 9
900 | Output CH input value excess error 1

(e) When more than two errors occur simultaneously, it saves error code having higher priority.
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10.12 Example Program

(1) This sample program sets up operating parameters of analog input option board.
(2) Initial settings are saved in the internal memory of the XGB main unit by one input.

(3) The sample program below controls the I/O data of the analog I/O option board at option slot #0

(I/O slot #9) and check open wire.

10.12.1 Example of [I/O Parameter] Usage

(1) /O Parameter Setting Window

I/0 Parameter Setting

AIIBaneISe’.Ease ]

2]

= 0
= 01
= 02

= 08

= 10

: Default
== 03
=04
= 5
== 06!
=07
: Default

8,09

= @D Base 00 : Default Slat

Module |

Comment

| Input Filker | Emergency Dul|

Allocation |

: Default Dfain]

: Default 1

Default

Default

Default

Default

Default

XBO-AHOZA (1)

== [0 =0 [, B S ) Y

o

1

o

< ¥

* Default FR-E0-2H022 (170, 171 CH) =

PO400 ~ PD43F

Delete Al | | Detai\skj[ Bt ¥ | ok ][ concel

XBO-AHD2A (170, 1/1 CH)

#BO-AHD24 (140, 11 CH)
Input Parameter CHO
Channel status Enable
Input range 47 20md,
COutput bype 0~4000
Count-eyr a
Input gain 0
Output Parameter CHO
Channel status Enable
Output range 47 20md,
Input bype 0~4000
CH. Output type Former walue
Output gain 0
0F, q [ 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 (XBC Type)

Comment |Input Program
L1 1J09.00.0 1J09.00.F Jo9.01.0 Jo9.01.8 MOoooo
I | | { | 1/l —
_09_ERR _0O_ROY 09 ADD_AC  _09_400_ER
51 T R
2
_MDFDIDD | v U03.04  Doo1o0 |
_09_ADD_D&
36 Th
L3 uog.01.4 MOooo1
— | S
_09_4D0_1D
39
14
END
s

(a) When the option board is in normal operation, MO0OQO is turned On.
U09.00.0 (Module Error) = Off
U09.00.F (Module Ready) = On
U09.01.0 (Input Channel 0 in-operation) = On
U09.01.8 (Input Channel 0 Error) = Off
(b) When M00O0O is ON, Input Channel 0 Converted Value(U09.04) is moved to D00100.

(c) If open-wire error occurs in channel 0, U09.01.4 (channel 0 open-wire) is ON, and MOOQOL1 bit is
set.

(3) Sample Output Program (XBC Type)

Comment |Output Program
if U09.00.0  UD9.00F  UDG9.01.2  L09.01.4 MODOO1
I . i ./ —
O9.ERR _09RDY 09 DADAC _09_DAD_ER
51 T R
i2 MOOOO1 109, 05.0
_09_DA0_ou
o5 TEH
i3
[ o 000102 upg.07 ||
_09_DAD_DA
Th
i
END
510

(a) When the option board is in normal operation, MO0OQO is turned On.
U09.00.0 (Module Error) = Off
U09.00.F (Module Ready) = On
U09.01.2 (Output Channel 0 in-operation) = On
U09.01.A (Output Channel 0 Error) = Off
(b) When M000O is ON, it turns on CHO output state (U09.06.0) and allows output
(c) When M0000 is ON, D00100 data is moved to output CHO Output value (U09.07) and outputs.
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(4) Sample Input Program (IEC Type)

Comment|input Profram
Ly %UX0.9.0 %UX0.9.15 %UX0.9.16 %UX0.9.24 %MX0
—./1 [ | [ | /1 —
_0%_ERR _08 RDY _09_ADD_A _08_ADO_
CcT ERR
L2
%BMXD MOVE
I EN  ENOJ
L3
%UWD94 N ouTk CHO_DATA
_09_ADD_
DATA
L4
L5 %UX0.9.20 %MX1
| g—1
_09_ADO_|
[8]n]

(a) When the option board is in normal operation, %MX0 is turned On.

%UX0.9.0 (Module Error) = Off
%UX0.9.15 (Module Ready) = On

%UX0.9.16 (Input Channel 0 in-operation) = On
%UX0.9.24 (Input Channel 0 Error) = Off
(b) When %MXO0 is ON, Input Channel 0 Converted Value(%UW0.9.4) is moved to “CHO_DATA”".
(c) If open-wire error occurs in channel 0, %UX0.9.20 (channel 0 open-wire) is ON, and %MX1 bit

is set.

(5) Sample Input Program (IEC Type)

(a) When the option board is in normal operation, %MX0 is turned On.

%UX0.9.0 (Module Error) = Off
%UX0.9.15 (Module Ready) = On

%UX0.9.18 (Output Channel 0 in-operation) = On
%UX0.9.26 (Output Channel 0 Error) = Off
(b) When %MXO0 is ON, it turns on CHO output state (%UX0.9.96) and allows output
(c) When %MX0 is ON, CHO_Output Value data is moved to output CHO Output value

(%UWO0.9.7) and outputs.
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Comment]Onput Profram
L7 %UX0.9.0 %UX0.915 %UX0D.918 %UX0.9.26 %aMX0
—./ { { | /1 —
_08 ERR _095 RDY _09 DAD_A _09_DAD_
CT ERR
L8
%MX0 %1JX0.9.96
N >
_09_DAD_
OUTEN
L9
MOVE
EM  ENO[
Lig CHO_Outpu
t Value qp OUTE %UW08.7
_09_DAD_
DATA
Ly
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10.13 Troubleshooting

This section describes methods for identifying the troubles which may occur during the operation of analog
I/O option board, and their solutions.

10.13.1 Troubleshooting

(1) Analog input value is abnormal.

Analog input value is abnormal.

@

Installation is OK.

No — Install the option board properly

i

FG ground is OK

Correct FG grounding according to the wiring
No _—"in the user manual

I

Wiring is OK
(Current input wiring, voltage input
wiring)

No | Refer to the manual and wire properly

I

Parameter setting is OK
(Operation channel permit, I/O range
setting

No — Set up the parameters correctly according to
the user manual

I

Contact nearest dealer or A/S center
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(2) Analog output value is abnormal.

Analog output value is abnormal.

@

Installation is OK.

No — Install the option board properly

ad

FG ground is OK

Correct FG grounding according to the wiring

E _—1in the user manual
Wiring is OK
(Current output wiring, voltage output
wiring)

No | Refer to the manual and wire properly

oy

Parameter setting is OK
(Operation channel permit, /O range
setting

No — Set up the parameters correctly according to
the user manual

oy

Contact nearest dealer or A/S center
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Chapter 11 RTD Input Optio

n Board

11.1 Setting Sequence before Operation

Before using the RTD input option board, follow steps below.

XBO-RDO1A

Checking performance specification

|—.

System configuration and selection I—.

Wiring

Reading temperature data

|—.
|—.

Setting parameter I—.

Programming

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

I_.
|

11-1

Specification
® Operating environment
® Digital input range

System configuration
® Installation count

Wiring
® 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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11.2 Specification

11.2.1 General Specifications

Here describes general specifications of RTD input option board.

No. ltems Specification Reference
Operatin
1 perating 0~55°C
temperature
Storage
2 —25~+470°C
Temperature
Operating 0 . _
3 humidity 5 ~ 95%RH (Non-condensing)
4 Storage 5~ 95%RH (N densi
humidity %RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
10 < f < 57Hz — 0.075mm
: Vibration 57 < f < 150Hz 9.8m/s*(1G) - 10 times
immunity Continuous vibration each
Frequency Acceleration Pulse width direction
IEC61131-2
10 < f < 57Hz - 0.035mm (X,Y and 2)
57 < f < 150Hz 4.9m/s?(0.5G) -
« Peak acceleration : 147 m/s® (15G)
Shocks .
6 . . e Duration : 11ms
immunity
¢ Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave AC: £1,500 V LSIS standard
standar
impulse noise DC: +900V
Electrostatic . IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
Noise Radiated
7 . . . IEC61131-2,
immunity electromagnetic 80 ~ 1,000 MHz, 10V/m
i ) IEC61000-4-3
field noise
. Power Digital/Analog Input/Output,
Fast transient Segment . IEC61131-2
) supply Communication Interface
/Burst noise IEC61000-4-4
Voltage 2kvV 1kV
Operation . .
8 . Free from corrosive gases and excessive dust
ambience
9 Altitude Less than 2,000m _
10 | Pollution degree Less than 2
n Cooling method Air-cooling
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11.2.2 Performance specifications

Here describes general specifications of RTD input option board.

XBO-RDO1A
No. of input channels One channel
Input sensor PT100 JIS C1604-1997
type JPT100 JIS C1604-1981 , KS C1603-1991
Temperature PT100 -200.0 ~ 600.0°C (-328.0°F~1112.0°F)
input range JPT100 -200.0 ~ 600.0°C (-328.0°F~1112.0°F)
PT100 -2000 ~ 6000
Digital output
JPT100 -2000 ~ 6000
Accuracy Within £1.0%
Conversion speed 25ms/1Ch — notel)
Channel to . .
Non-insulation
. Channel
Insulation Terminal to
PLC Power Insulation (Photo-Coupler)
Terminal block 5-point terminal block
I/O points occupied Fixed type: 64 points
Wiring method 3-wire type
Averaging Count averaging function
Function
Alarm Disconnection detection
Current' Inner DC5V 30mA
consumption
Weight 209

Notel) Conversion speed can be delayed because of scan delay per channel by XGB main unit

Note?2) In order to use analog input option board, the following version is needed.

Main unit Version information

XBC E type V1.1 or above
XBC S type V1.1 or above
XBC SU type V1.0 or above
XEC E type V1.0 or above
XEC SU type V1.0 or above

XG5000 V.3.61 or above
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11.3 Part Names and Functions

Here describes part names and functions.

/\ ' /é 35.0mm ™ Hook for fixation

/ @ Terminal block
1

® Cover

@ Hook for fixation

® Connector for
option board

® Input
connector
No. Name Description
D@ | Hook for fixation » Hook for fixing the option board to main unit

» Wiring terminal block to connect with external device

Terminal block ;

® (RTD input)

@ | Cover » Option board cover

® Connector for option| » Connection connector for connecting the option board to the main
board unit

® | Input connector » Wiring connector for connecting with the external device
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11.4 Temperature Conversion Characteristic

Since RTD sensor has non-linear characteristic, RTD input module executes linearization per each

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

actual sensor temperature input.

(1) PT100: JIS1604-1997

A
Temperature (C) r
600.0TC
18.52 0.0cC| .=~
/1100 313.71 Measured temperature
A~ ' Resistance (Q)
A 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~

~~ 1100 317.28 Measured temperature
_d== 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.
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11.5 Conversion Speed

The conversion speed of RTD input option board is less than 25ms + 3 x scan time.
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 = less than 25ms + 3 x scan time

11.6 Accuracy

The accuracy of RTD module is described below.
* When the ambient temperature is 0 to 55C: within £1.0% 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) } x 1.0% ] ~ 100 +[{600-(-200)}x1.0%]
Namely, 92.0 ~ 108.0 [C]

11.7 Temperature Display

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

Ex.) If the detected temperature is 123.4C, 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) temperature input ranges of sensor are as follows;
« PT100:-200.0 ~ 600.0C (-328.0°F~1112.0°F)
« JPT100 : -200.0 ~ 600.0C (-328.0°F~1112.0°F)
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11.8 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, it will turn on the disconnection diction bit

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

The appearance depends on sensor type
( PP P ype) Module terminal block

.
Aterminal A
B terminal B
b
=

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

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

(3) 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.

(4) In case of disconnection, operation of disconnection flag is as follows.

Connection status Channel status Disconnection flag
Run Off
Normal
Stop Off
Run On
Disconnection
Stop Off
Run o
Any sensor is not n
connected
Stop Off
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11.9 Wiring

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

- The standard wiring method for XBO-RD1A 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.

11.9.1 If 2-wired sensor is used (connection terminal unit is used)
Terminal block

—reH—{"

g 091 (-
L

NC
*1 If sensor and compensating wire are shielded,
shield line can be connected to FG terminal of

the module. NC
*2 Let the terminals B and b short on the terminal
block of the module if 2-wired sensor is to be

connected. *1 FG

|

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

Terminal block ———

NC
) . ) NC
*1 If sensor and compensating wire are shielded,
shield line can be connected to FG terminal of
the module.
FG
| I
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11.9.3 If 4-wired sensor is used (connection terminal unit is used)
Terminal block

/ — A A

Y

—® N
. . NC
1* If sensor and compensating wire are
shielded, shield line can be connected to FG
terminal of the module. FG
=
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11.10 Average Function

It accumulates temperature conversion values of a selected channel as many as average value and
displays the average of the total sum in digital data

r ______________ i
I = Input after averaging
| — « = Actual input I
| I
~ - - ,
/7
\ rd
/ ' -
s \ . /
/ . \
; \ /! \ /
/ % 7 \ / J—
/ ~ e

Channel conversion interval (25ms + 3scantime)

A

Averaging C Averaging o Sampling
section section section

v

- Setting range = 2 ~ 64000 [times]

- Averaging interval is calculated according to the number of channel used

- Averaging interval[ms] = Averaging count x (25ms + 3*scan time)

(1) Averaging interval varies according to change of scan time.
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11.11 Operation Parameter Setting

Operation parameters of RTD input option board can be specified through [I/O parameters] of XG5000.

11.11.1 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.

ltem Details

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

- Sensor type

[I/O Parameter] - Temp. unit
- Count average

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

11.11.2 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| |
lterns

—-EF XBO-RD0TA + o
= MNewPLC{XGE-XBCS)-0Offline
?3 Variable/Comment -

=-[# Paramater
Basic Parameter
H 1/0 Parameter N
+-J8 Embedded Parameter
= Socan Program -
MNewProgram

(3) On the ‘I/O parameters setting’ screen, find and click the slot of the base where RTD option board

is installed on.
/0 Parameter Setting

All Base 1 Get Base I
= @3 Base 00 : Default Slat Iodule Comment Iriput Filker [ Emergency Qut Allocation ‘
= 00 Default Dfain]
=z 01 Default
=z 02 Default >
== 03 Default 3
= 04 : Default
= 05 : Default 4
= 06 : Default 5
E
7
8
q

= 07 : Default

= 08 Default
= 09 : Default

SR E—

et ¥ | [ oK | [ cencsl
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(4) Click the arrow button on the screen to display the screen where an applicable option board can be
selected. Search for the applicable option board to select.

MIBM}S{E&QE 1

= @ Base 00 : Default Slat Module Comment Input Filter | Emergency Out) Allocation
= 00 : Default Dfmeain]
= 01 ¢ Default
= 02 ¢ Default
= 03 1 Default
=z 04 Default
= 05 : Default
= 06 : Default
= 07 : Default
= U8 : Default
= 09 : Default
= 10 Default

Hmummpwm—n

-|
% [ Digital Morule List
=@l Special Module List
+ B Analog Input Madule
+ B Analog Output Module
< B # B Analog 0 Module
- = ﬁ Temp. Measuring Maodule

=

5 [XBORDOIARTD, 1-CHE
B ®e0-TCO24(TC, 2CH)
@ 8 Etc Module

[Pt v ][ ok ][ cancel |

(5) After the option board selected, click [Details] or double-click relevant slot.
1/0 Parameter Setting

A]IBaselSe’.Ease 1

= 3 Base 00 : Default Slot Madule Comnment Input Filker | Emergency Oul Allacation |
= 00 : Default Oimain]
=z 01 : Default
=z 02 Default
= 03 : Default
= 04 : Default
= 05 : Default
=z U6 : Default
=z 07 Default
=z 08 : Default
B 09 XBO-RDOIA (R

10 Default g ¥BO-RDOTA [RTD, 1- =

1

[==3 R =) PR (P e N

=

< >

[CDstete At ] [_Detais ] [ et ¥ ] [__0Kk__J [ Cancel ]

(6) 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.

¥BO-RDO1A (RTD, 1-CH)

XBO-RDOA[RTD. 1-CH)

Paramneter CHO |
Channel status Dizable ﬂ

Senzar type FT100

Temp. unit Celsius

Court-Ayr 1]

[ 0K ] [ Catcel ]

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

¥BO-RDO1A (RTD, 1-CH)

XBO-RDOA[RTD. 1-CH)

Pararneter CHO |
Channel status Dizable v

Senzar type

Temp. unit
Court-Ayr 1]

[ Ok ] [ Cancel
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(b) Input sensor type setting screen

XBO-RDO1A (RTD, 1-CH)

B[]

HBO-RDMA [RTD, 1-CH)

Parameter CHO |
Channel status Enable -
Sensar type FT100 £
Temp. unit PT100 . -3
Count-fuwr [PT100 |
[ Ok, ] [ Cancel ]
(c) Temp. unit setting screen
XBO-RDO1A (RTD, 1-CH) (2)ed
XBO-RDOA (RTD, 1-CH)
Parameter CHO |
Channel status Enable
Sensar type FT100 .
Temp. unit Celsiuz I
Count-fuwr Celziug . -i
Fahrenheit |
[ Ok, ] [ Cancel ]
(d) Count average setting screen
XBO-RDO1A (RTD, 1-CH) (2)ed
XBO-RDOA (RTD, 1-CH)
Parameter CHO |
Channel status Enable
Senszar type FT100
Temp. unit Celsius
Count-duwr 1] |
0, 2784000 [ ok ][ cance |

(8) If necessary setting is complete, press OK.
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11.12 Special Module Monitoring

Run Special Module Monitoring by selecting [Online] -> [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.

11.12.1 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.

i}, XBO-RDO1A - XG5000 - [NewProgram]
EErDject Edit Find/Feplace “iew Online Mnnitnrl Debug Tools Window Help

¥

£y

0 2 5 =) = @ Stop Monitoring

: | Pause

HEE- RROHO RN & R

i3 &, Pausing Conditions, .,

£ |Esc H
{3 Change Current Yalue, ., e

Project Window
[fE] Swstern Monitoring
Device Monitoring
apecial Module Monitaring

Trend Monitaring —

lterns
=-&% #BO-RO01A +
=] MewPLCUAGE-XBCS)-Stop
23 Wariable/Camment
=-[# Parameter
Basic Parameter
B 1/0 Parameter
+-T8 Embedded Parameter
_ Scan Program [ Custon Events
MewProgram & Data Traces

FE
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(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.

Special Module List
Baze Slat Module
P Baze D ﬂ Irtemal High Speed Counter Module(Open-Collector, 8-CH)
P Baze D ﬂ Irtemal Position Module [Open-Collector, 2-CH)
iBagze 0 25 Slot9 #BO-RDO1A [RTD. 1-CH)

P Baze 0 ﬂ Slot 10 #*BO-RODO1A [RTD. 1-CH)

<] 2]

[ Madulz |nfa. ] [ Fonitar ]

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

Special Module Information
uu ﬂ Dizplays the informations of special moduls.
Item Information
05 Wer Yer 11.0
05 Update Date 20101217
Module Status Marmal. (0]

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

Special Module Monitor [Z]
#BO-RDOA (RTD, 1-CH)
ltem CHO |
Temperature value
Item Setting value | Current value
Channel CHO
Channel status Disable
Senzor type FT100
Temp. unit Celsiuz
Caunt-dyr 1]
Start Moanitaring ] [ Test ]
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(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.

Special Module Monitor @

XKEO-RDOA (RTD, 1-CH]

P

Item Vi CHO | < Monitoring screen
Temperature value \ 205
Item W | m |
Channel CHO
Channel status / Dizable Enable

Sensor type \ FT100 FT100 Detail of channel 0

Temp. unit Celsiuz Celsiuz

Caunt-dr 1] 0

[ Stop Monitoring | [ 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].

Special Module Monitor
XEO-RDO1A (RTD, 1-CH]
Item CHO |
Temperature value 206
ltem Setting value | Current value
Channel CHO
Channel status Enable Enable
Senzor type FT100 FT100
Temp. unit Celsiuz Celsiuz
Caunt-dr 1] 0
[ Stop Monitaring ] [ Test i
Cloze

[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.

[Test] function is only available when XGB CPU unit’s status is in [Stop].
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11.13 Register U devices (Special module variable)

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 in the [I/O Parameter Setting] window.

1/0 Parameter Setting [E]
All Base 1 Get Base I
= @3 Base 00 : Default Slat Module Comment Irput Filker [ Emergency Out Allocation ‘
= 00 Default Ofmain]

==z 01 Default
== 12 : Default
== 13 : Default
== 14 Default
== 15 : Default
== 16 : Default
== U7 Default
== 08 Default
A 09 XBO-RDOIA (R

= 10 Deful

oo |~ o || e[ ra

1

=)

< >

[(Delets Al ] [ Detsis | [ Pt ¥ | [__ok | [ Cancal

(b) Double click ‘Variable/Comment’ from the project window. .
7, XBO-RDO1A - XG5000 - [Variable/Comment]
'5; Project Edit Find/Replace Miew Online Monitor Debug Tools Window Help

INEaEs = ae BEOR P ! $ BB X g K idawEs
I & I 0D BB ME !
. i3 ] & & 100 v
Project Window * =
o /] View Variable ]Eh:m)euoa [F]vew g |
= 2 XBO-AO0IA ~ ‘ Variahle ‘ Tupe | Device | lsed ‘ Comment
=@ MewPLC(XGB-XBCH)-Offline 1| | [

@ Variable/Comment
=-[# Parameter
Basic Parameter
I 170 Parameter
#- & Embedded Parameter
= Scan Program
MewProgram

(c) Select [Edit] — [Register U Device].
i, XBO-RDO1A - ¥G5000 - [Variable/Comment]
k,;; Ernject,@lﬂnd;‘ﬁeplace Miew Online Monitor Debug Tools Window Help

iDE® w® |2 ! $ BB X |2 IMAWWS N
4 Cu Cirl+X L H R
i Copy CtrlsC El @ ® 2 100% [w
Project Windol * =
tems | Delete Del /| View variable lz‘\few)evoe [#]vewrg |
=8B X80 Select Al Ctrl+& | VYariable ‘ Type | Device | Used ‘ Comment
=P N N [ | ]
Enﬂ Insert Line Ctrl+L
= [ 8¢ Delete Line Ctrl+D

Export Variables to File, .,

Fegister U Device

=g
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(d) Click ‘Yes'.

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

IDEaHS = 44 BEOR P 1 b BB X o8B 180 dh B W
2 09 RREOR |
- El=EIEIEMNELE] @ © [100x [v
Project Window x — —
lterns V| View Variable [0 ]vewevce | [¥]viewrig |
= & XBO-RDOIA - | Yariable | Tups ‘ Device ‘ lsed ‘ Comment
=@ NewPLC(XGB-XBCH)-Offline [ | O
29 Wariable/Comment
=-[# Parameter
Basic Parameter
I 1/0 Parameter XG5000
#-J8 Embedded Parameter
Automatically register cormments in the U Devices according to the special module set in the |/0 parameter,
= Scan Program ?‘/ The previousyI cognmems will be deleted, s . o
MNewPragrarn b Continue?
(i[5 [NET
(e) As shown below, the variables are registered.
4%, XBO-RDO1 A - XG5000 - [Variable/Comment]
ﬁ; Project Edit Find/Replace iew Online Monitor Debug Tools window Help
iD=BEE S as BEOR P | BB XL Y
B 0f EaEME |
d ElE =] RN @ Q100 [« B i
Praject Window x — — .
oms [V] View Variable |[0]view Device | [§]veu g |
=8 XBO-RDOTA « Yariable | Type “ Device | Used | Comment.
=i MewPLC(¥GB-XBCH)-Offline 1 _09_ERR BIT uo9.00.0 r Tenp. Measuring Option Board : Module Error
3 Variable/Carnment 2 _09 ROV BIT u0g.o0.F r Temp. Measuring Option Board @ Module Ready
=-[# Parameter 3 _09_CHO_ACT EIT una. 1.0 O Temp, Measuring Option Board @ CHO Running
Basic Parameter 4 _09_CHO_EOUT BIT 10g.01.4 r Tewp, Measuring Option Board @ CHO Input Disconne
H 1/0 Parameter 5 _09_CHO_TEMP WORD 109,04 r Tenp. Measuring Option Board : CHO Temp. Value
= [ Embedded Parameter
= Scan Program
MewProgram

(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

Example in the XGB compact “E” type and “S” type are as follows.

(a) The example program of XG5000 is as shown below.
U03.00.F  U03.01.0

D I T

44'

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

_09_CHO_AC
_09_rOv T
l ||

D I 1T

[y e oo
B0
| wy OSEHLTE pungg
B0

_4|

11-18



Chapter 11 RTD Input Option Board (XBO-RDO0O1A)

(c) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
u0g. 04 0ooooa
_09_CHO_TE
hip

UDS.DID.F oa.ar.o | WO

| |
ROV _09.CHOLAC

0 i
END

44'

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

~ | umoor wono
| =y [ o gua.na 000000 ||
BIp e, aip,
Measuring  Measuring Measuring
Opt ion Option Opt ion
Board Board : Board
Module CHO CHO Temp.
0| Feady Rurning Value
EHD
_ 4]

(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 Device/Variables’ option.

Lo
%UX0.8.15 %UX0.9.16 MOVE
I { | EN  ENO[
_09_RDY _09_ADO_A
cT
L7
%UWDS4 4y ouTH CHO_DATA
_09_ADD_
DATA
L2
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11.14 Configuration and Function of Internal Memory

Here describes configuration and function of internal memory.

11.14.1 Data I/O area
Data 1/O area of RTD input option board is as shown below.

. Device — . . .
Variable Type XBC EC Description R/W | Signal direction

_Oy ERR Bit U0y.00.0 | %UXO0.y.0 Module error R
Option — CPU

_Oy_RDY Bit U0y.00.F | %UXO0.y.15 Module Ready R
_Oy_CHO_ACT Bit UOy.01.0 | %UXO0.y.16 CHO running R Option — CPU
_Oy_CHO_BOUT Bit U0y.01.4 | %UXO0.y.20 CHO disconnection R Option — CPU
_Oy_CHO_TEMP Word U0y.04 %UWO0.y.4 CHO temp. value R Option — 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 ‘CHO Temperature Value’ of the RTD module installed in the slot 9, write in
U09.05. (%UWO0.9.4 for IEC types)

Word classifier Base No
uoo9o ! 04 % UWO0.9.4
Dev'ciType i Wird Device Type i Word

Slot No. Slot No.
[XBC typel [IEC type]
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(1) Module ready/error flag ( () is for IEC types, y: slot No.)
(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) U0Ox.00.0: It is a flag to display the error status of A/D conversion option board.

bitls bit14 bit13 bit12 bit11l bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0y.00
(¢}
(%UWO0.y.0) D m
2| [ R Y I I [ R R A I NS
2 Q
Module READY E;L%Oact%r:rence
Bit On (1): Normal ; .
Bit Off (0): error Bit On (1): error
' Bit Off (0): Normal
(2) Channel run, stop information / channel disconnection information flag
It displays which channel is being used. ( () is for IEC types, y: slot No.)
bit15 bit14 bit13 bit12 bit11l bit10 bit9 bit8 bit7 bit6 bit5 bit] bit3 bit2 bitl bi'El’
UOy.01 i i
(%UWO0.y.1)
0 0
CH disconnection Operating CH
information information
Bit On (1): disconnection  Bit On (1): operating
Bit Off (0): normal Bit Off (0): stop
(3) Temperature value ( () is for IEC types, y: slot No.)
It displays current temperature value. Its form is temperature value x10.
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
U0y.04 CHO RTD Temperature Value

(%UW0.y.4)
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11.14.2 Operation parameter setting area

Operation parameter setting areas of RTD input option board are as follows.

Memor
y Contents Setting value R/W Instruction
address
Channel CH status setting
0 enable/disable 0: Stop R/W
setting 1: Run
Input range setting
1 sensor type setting 0: PT100 R/W PUT/GET
1: JPT100
T wre disol Data type setting
5 e.mperg ure dispray 0: Celsius R/W
unit setting )
1: Fahrenheit
i i 0: Normal
6 FiISCOI’lI’l(.?CtIOI’l . . R GET
information 1: Disconnection
Count average PUT
14 g 0 or 2~64,000 RIW
value GET
. _ 100: sensor type setting error
15 Error information . R GET
300: count average value setting error
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(1) Run channel setting (address 0)

(a) You can enable/disable the RTD input option board

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

(c) When using Put instruction, Channel Status address is as follows

bit15

bit14

bit13 bit12 bit11 bit10 bit9

bit8

bit7

bité

Address0O

bit5 bit4 bit3 bit2 bitl bit0
C
— —_ —_ — —_ — —_ — — — — —_ — —_ — H
0
Enable CH

(d) Vales setin B1 ~ B15 are ignored.
(e) This area shows the same results with “Channel status” in 1/0O parameter setting window.

(2) Sensor type setting (address 1)
(a) Sets sensor type with the following code.

Word Sensor type
0 PT100
1 JPT100

(b) When input value is larger than 2, 0 (PT100 type) is selected by force.

(c) In case of using PUT instruction, Sensor Type Setting Area is as follows.

bit15

bit14

bit13 bit12 bit11 bit10 bit9

bit8

bit7

bité

bit5

bit4

Bit On (1): enable
Bit Off (0): disable

bit3 bit2 bitl bit0

Addressl

ChO sensor type setting

Sensor type setting
0: PT100

1: JPT 100
(3) Setting temperature display unit (address 5)
(a) Sets temp. display unit with the following code.
Bit Temp. display unit
0 Celsius
1 Fahrenheit
(b) When input value is larger than 2, 0 (Celsius) is selected by force.
(c) In case of using PUT instruction, Output Data Type Area is as follows.
bit15 bit14 bit13 bit12 bit11l bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0
Address5
c
— — — — — — — — — — — —_ — —_ — H
0
H(_/
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(4) Disconnection information (address 6)
(a) Displays disconnection information of channel.
(b) In case of using GET instruction, Disconnection Information address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bit0

Address6 CHO disconnection information (0: normal, 1: disconnection)

(5) Count average value setting (address 14)
(a) Count average value should be 0 or 2~64000.
(b) If count average value is set as 0, averaging process is not applied and sampling-processed
temperature value is outputted.
(c) When count average value is larger than 64001, O (Averaging disabled) is selected by force
(d) In case of using PUT instruction, Count Average Value Setting address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bit0

Addressi14 CHO count average setting: 0 or 2~64,000

(6) Error information (address 15)
(a) Saves error code detected at setup (in case of setup by the program)
(b) Setting error is canceled when invalid setting is corrected by resetting
(c) In case of GET instruction, setting error information address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Address15 CHO setup error information
Error " .
Type Description Priority Remark
code
Setup 100 Input sensor type setting error
error 300 Input count average value rage setting error
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11.15 Example Program

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

- RTD input option board is installed on slot 9.

- Initial setting value is saved in internal memory of module with one input.

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

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

I/0 Parameter Setling

%]

ANl Base | sExe |

= T Base 00 : Default
= 00 : Default
= 01 : Default
= 02 : Default
= 03 ! Default
= 04 : Default

: Default

: Default

t Default

t Default

: XBO-RD0A (R

* Default

Slot Module

Cornrnent

Input Filter

Emergency Out

Allocation

Q[main]
1

W oo |~ [ | en | = oo o

g #BO-RDOA RTD.1- +

E

FO400 ~ PO43F

[ Deletear |

Details

J [ e ¥ | |

0K

1 [ Cancel

XBO-RDO1A (RTD. 1-CH)

*BO-RDOA[RTD, 1-CH]

Parameter

CHO

Channel status

Senzor type

Temp. unit

Count-Ayr

Enable
PT100
Celsiuz
i

[ oK

)

Cancel ]

uos.on.FoU0s.01.0 U0S.01.4 |
I | |

1./}
Temp,
Measuring
Opt fon
Board :
CHO Input
Disconnect
ion

Moy 0. 04

Temp,
Measuring
Opt ian
Board !
CHO Temp.

Yalue

000N [_ Moving channel O temp. value to

DO area

L
Temp,
Measuring
Opt fon
Board :
CHO

I

Temp,

Measuring
Opt fon
Board :
Hodule

Ready Running

Moving channel O disconnection

BT ! & information to MO

HOooo 1

—

EMD
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(2) Program example using PUT/GET command

FO00ac Po0oo1
— ¥ —
_ 0] 1 scan OFF
[ P 0 hoao! i
[ i hoooo |
[ P 5 hoooo i
[ 14 hoooo |
Po0oO1 I03.00.F  U09.01.0  U09.01.4
L |} I 1l MOV 109,04 000000 l_
Tenp, Tenp, Tenp, Temp,
Measuring | Measuring  Measuring Measuring
Option Option Option Option
Board : Board : Board ! Board
Hodul e CHO CHO Input CHO Temp.
Ready Running  Oisconnect Yalue
jan
BET f HOOan |

EMD
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11.16 Troubleshooting

Describes troubleshooting about the problem that occurs during using RTD input option board

11. 16.1 Troubleshooting
(1) Temperature conversion value is not normal.

Temperature conversion value is not
normal

:

Installation is correct

o — Install the option board correctly.

T

FG ground is normal

Execute FG ground properly referring to user

0 __—| manual

T

Wiring is normal

0 | Wire properly referring to user manual

T

Parameter setting is normal.
(Channel status, sensor type setting)

Set parameter properly referring to user
° > manual.

T

Contact the nearest agency or LS
branch office.

11.16.2 Stats check of RTD input option board 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 12 Thermocouple Input Option Module

12.1 Setting sequence before operation

Setting sequence before operation

Before using the thermocouple input module, follow steps below.

XBO-TCO2A

Checking performance specification

T

System configuration and selection

Wiring

Reading temp. data

Setting parameter

Programming

If there is error or thermocouple input
data is abnormal, refer to the trouble
shooting.

LT

12-1

Specification

- Operating environment

- Thermocouple sensor type and temperature range
- Digital output range

System configuration
- Equip-able number
- External power selection

Wiring
- Power wiring
- Thermocouple input wiring

Thermocouple input test
- XG5000 special module monitor
test mode

Parameter
- XG5000 I/O parameter

Programming
- Program to read analog data
(U device)
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12.2 Specification

12.2.1 General specification

General specifications of thermocouple input option module are as follows.

No. Items Specification 521?1':;?33
1 Operating 0 - 55 °C B
temperature
p | Storage ~25~ 470 °C -
temperature
3 ?}Z?;?;:?yg 5~95%RH (Non-condensing) -
4 ::?;iﬁ; 5~95%RH (Non-condensing) -
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 <f<57Hz - 0.075mm
Vibration 57 <f < 150Hz 9.8m/s*(1G) -
5 immunit Each 10
y For continuous vibration . : IEC61131-2
times in
Frequency Acceleration Amplitude ) X'sz
directions
10 <f<57Hz - 0.035mm
57 <f < 150Hz 4.9m/s*(0.5G) -
Shocks e Max. impact acceleration : 147 m/sz(lse)
6 mmunit o Authorized time : 11ms IEC61131-2
y e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z directions)
Square wave AC : +1,500 V
impulse noise DC: +900V LSIS standard
Electrostatic . . IEC61131-2
discharging Voltage : 4kV(contact discharging) IEC61000-4-2
Radiated
7 _ Noisg electromagnetic 80 ~ 1,000 MHz, 10V/m |:5E(§3611016301;12’3
immunity field noise
Fast Power Digital/
; Segment Analog I/0
Tr/%nsmnt module communication interface IEC61131-2
urst IEC61000-4-4
noise Voltage 2kv
8 cﬁnmdti)tliir:s No corrosive gas or dust -
Operating
9 height 2000m or less -
10 F;Oelgjrt;n 2 or less -
11 | Cooling type Natural air cooling -
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12.2.2 Performance Specification

Performance specifications are as follows

Iltems Specification

Number of input channel 2 channels

Thermocouple K/ J type

(JIS C1602-1995)

-200.0C ~ 1300.0TC (-328.0°F ~2372.0°F)
-200.0C ~1200.0TC (-328.0°F ~2192.0°F)
16 bit binary data

Displaying down to one decimal place
(K, J, type: 0.1TC)

+1.0% or less

50ms/2chanelles —notel)

Type of input sensor

Range of input
temperature

K type sensor
J type sensor

Digital output Temp. display unit

Accuracy
Conversion speed

Reference Auto compensation by RJC sensing (Thermistor)
junction . \
compensation Compensation amount | +1.0C
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/O terminal 5-point terminal block
Supply power Internal 5V

I/0 occupied points Fixed type: 64 points

Consumption current(Internal) 50mA

Weight

20g

Notel) Conversion speed can be delayed because of scan delay per channel by XGB main unit
Note2) Warming-up time: for stability of measured temperature, 15 min is necessary after power is on.

- In order to use analog input option board, the following version is needed.

Main Unit Version

XBC E type V1.1 or above
XBC S type V1.1 or above
XBC SU type V1.0 or above
XEC E type V1.0 or above
XEC SU type V1.0 or above

XG5000 V.3.61 or above
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12.3 Name and Function of Each Part

Describes name and function of each part

@ Hook for fixation

@ Terminal block

@ Cover

@ Hook for fixation

(® Connector for
option board

® Input
connector
No. Name Description
D@ | Hook for fixation » Hook for fixing the option board to main unit

» Wiring terminal block to connect with external device

Terminal block .

® (Analog input)

® | Cover » Option board cover

® Connector for option| P Connection connector for connecting the option board to the main
board unit

® | Input connector » Wiring connector for connecting with the external device
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12.4 Characteristic of Thermocouple Temperature Conversion

Thermocouple input module connect 2 kinds of thermocouple directly, input characteristic are as
described below.
(1) Thermocouple K (JIS C1602-1995): -200 C(-5891 &V) ~ 1300 T (52410 W)

50000 -

40000 -

30000 -

20000 -

Electromotive force

10000 -

—400 200 200 400 800 800 1000 1200 1400 1600

Temperature

(2) Thermocouple J (JIS C1602-1995): -200 C(-7890 &) ~ 1200 T (69553 W)

TO000 |

50000 |

50000 |

40000 |

30000 |

20000 |

10000

Electromotive force

=400 -200 200 400 600 800 1000 1200 1400
-10000 ¢

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).
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12.5 Accuracy

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 ~55C)

-200.0TC ~ -200.0TC ~0.0T 0.2C
K . . . +15.0C .

1300.0C 0.0C ~1300.0C 0.1C

-200.0C ~ -200.0C ~-100.0C . 0.2C
J 2000 . . . +14.0C .

1200.0C -100.0C ~ 1200.0C 0.1C

Notel) Total accuracy (normal temp.) = accuracy (normal temp.) + cold junction compensation accuracy
= #(full scale X 0.2% + 1.0C)
Cold junction compensation accuracy = +1.0C
Note2) Temp. coefficient: £100 ppm/C

(1) When ambient temp. is normal (25 + 5°C): within the +1% of entire measurement temp. range
(2) When ambient temp. is operating temp. (0 ~ 55C): within the £1% of measurement temp. range

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
1000°C - [{1300 - (-200)} x 1 %] -1 ~ 10007C + [{1300 - (-200)} x 1%] + 1
namely, 984.0 ~1016.0[C] & LIC}t.

(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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12.6 Conversion speed

12.6.1 Conversion speed function

(1) Conversion speed: 50ms/2Ch

(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 time taken to convert the temperature from terminal block to digital value and save it at
internal memory

. Processing time = less than 50ms + 6 x scan time

Example) PLC average scan time: 1 ms
When using all channels: conversion time = 50ms+6 X1ms = 56 ms

SCAN SCAN

START  END J
A y

SCAN SCAN1 SCAN2 SCAN3 SCAN4 SCAN5S SCAN6
A T O A A A A

RJC 1 [ . [ [ I 1 [
1 1 1 1 1 1 1 1 1 1 1
1 T T —> — 1 TR
ol i I

CHO 1 [ [ [ [ [
i I I I 1o —> —n
A

CHI ! [ [ [ 1 [
i 50ms + 6 scan > ()
D:Scanﬂme

|:| . Register Setting Time
. : A/D Conversion Time

12.7 Conversion speed

12.6.1 Temperature Display function

(1) The input temperature is converted to digital value down to the one decimal place.
Ex.) If the detected temperature is 123.4C, 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 C to °F, F = %C +32

» Conversion ‘F to C, C = g(F -32)

(3) temperature input ranges of sensor are as follows;
e K Type : -200.0 ~ 1300.0C (-328.0°F ~2372.0°F)
¢ J Type: -200.0 ~ 1200.0C (-328.0°F ~2192.0°F)
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12.8 Disconnection detection

12.8.1 Disconnection detection function

Thermocouple input module has a function that detects the disconnection and displays it.
That the module detects and displays disconnection means that the following cabling path would have
partially bad connection, which requires taking measures

(1) If disconnection occurs between thermocouple or compensating cable and module, it generates
error code.

(2) Disconnection can be detected by channels. However, it is available for the only channel(s)
designated for operation.

UNSHDERUAS COrnEEe: Channel run Disconnection flag
status
Run Off
Normal
Stop Off
Thermocouple Run On
disconnection Stop 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
U0y.01.4 Ch. 0 disconnection
UQ0y.01.5 Ch. 1 disconnection

(4) When disconnection occurs, the min value among indication temperatures is displayed

Displayed temperature in case of
Type _ .
disconnection
K type -250.0C
J type -210.0C
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12.9 Disconnection detection

12.9.1 Average function

(1) Count average
It accumulates temperature conversion values of a selected channel as many as average value
and displays the average of the total sum in digital data

Input after averaging |
Actual input I

Channel conversion interval (50 ms + 6 scan time)

hJ

< - < - >4 ’
Averaging Averaging Sampling
section section section

- Setting range = 2 ~ 64000 [times]
- Averaging interval is calculated according to the number of channel used

- Averaging interval[ms] = Averaging count x (50ms + 6 scan time)

(1) Averaging interval varies according to change of scan time.
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12.10 Disconnection detection

12.10.1 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.

12.10.2 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.

(g9) 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.

~ I
©arEER?
+ 1 + g
S5
I I
=] =y

XBO-TCO2A

(3) Wiring example

Thermocouple can be connected with module directly. If point where temperature is measured is

Signal
name

Purpose

CHO +

CHO -

Channel 0 thermocouple input

CH1 +

CH1 -

Channel 1 thermocouple input

NC

Not used

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
Compensation

Sensor
Sensor

2x

cable 3*

Module terminal
—

§

(

i

+

L

1) In case sensor and compensating cable are shielded, shield connection is possible to PLC FG terminal.
2) Itis necessary to use extension terminal block of which material is kept at uniform temperature in order

to reduce error.

OO0

AN

)

FG

3) Compensating cable should use the same type of sensor, which was used for measuring.
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12.11 Operation Setting and Monitor

12.11.1 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.

Iltems Contents

(a) Sets the following items for operation of module.
1) Channel status (Disable / Enable)
2) Sensor type (K /J)
[I/O Parameter] 3) Filter setup (Filter constant)
4) Averaging process (Count averaging)
(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 Window )

[terns
=-&% wEE_PROJECT
=l MewPLC{XGE-XBC3)-0ffline
'3 “ariable/Comment
= [# Parameter
Basic Parameter

+-TH, Em
= Scan Program

Nﬁngram

2

B 5
Lin Project

'arameter
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(c) If [I/O Parameter Setting] window shows, find slot of base where module is installed and click it
I/0 Parameter Setting |E|E‘

All Base 1 et Base: I
= (P Base 00 : Default Slot Moduls | Comment | Input Fiter |Emergency Ouf] Allocation |
= 00 : Default Drmin]
== 01 Default
== 02 Default

= 03 1 Default
= 04 Default
= 05 Default

== 06 : Default
== 07 Default
=9 08 Default
= 09 Default
= 10 Default

AR TE Y N Y XY

L N N

H

= -

(o) &) (==

(d) Register the module on a slot where module is installed on as follows.

AIIBane]SetBase l

= @ Base 00 : Default Slat Module | Comment Input Filter | Emergency Out] Allocation |
== 00 : Default Dimain)
== 01 : Default 1
— 02 Default - %
= 03 : Default 3
== 04 : Default
= 05 : Default 4
== U6 : Default 5
== 07 Default 5
= 08 : Default 7
== U g -
10 B Digital Module List
=-Jall Special Moduls List
Analog [nput Module
a Analog Dutput M odule
ﬂ Analog 10 Module
=

Temp. Measuring Module
B ®Bo-ADO1ARTD, 1-CH)

[ it ¥ ][ ok ][ Concel

HBO-TCO24 [TC. 2-CH)
B Ete. Module %

(e) Select a module and click [Details] or double-click a module for parameter setup.
I/0 Parameter Setting

All Base | setzese |

= @@ Basze 00 : Default Slot Module Comment Input Filter | Emergency Out] Allocation |
== 00 : Default Omain]
= 01 : Default 1
== 02 Default
== 03 Default
== 04 : Default
== 05 : Default
== U : Default
= 07 Default
== 08 : Default
B, 09 XBO-TCOZA (T
== 10 Default q

A A il A s A A i it
- - PO400 ~ PO43F

o R E =Py S R ) )

E

< | >

[ Deete Al ] [ Detais ]%Eﬂrﬂ v ] [ ok ][ cancel
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(f) Parameter setup screen appears as follows. If you click the item you want to set, settable
parameter will be displayed.

XBO-TCO24 (TC, 2-CH)

XBO-TCOZ24 [TC, 2-CH)
Parameter CHO | CH1 |
[] Charnel status Dizable ﬂ Dizable
[] Sensor type K K
[ Temp. unit Celzius Celzius
Count-2yr 1] 1]
[ Ok ] [ Cancel ]

(9) The initial values of each item are as figure shown below

1) Channel status (Disable / Enable)

XBO-TCDZA (TC, 2-CH)

#BO-TCO24 (TC, 2-CH)

Paramet CHO CH1 |
[ Channel status Enable R Diizable
] Sensor type Dizable K
[ Temp. unit i Celsius
Count-&yr 1]
I ]S ] [ Cancel

2) Sensor type (K /J)

XBO-TCO24 (TC, 2-CH)

#BO-TCOZ24 [TC, 2-CH)
Parameter CHO CH1 |
[] Channel status Dizable Disable
[1 Sensor type K. K
[ Temp. unit Celzius
Count-dyr d 1]
[ ak. ] [ Cancel
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3) Temp. unit (Celsius / Fahrenheit)

XBO-TCO024 (TC, 2-CH)

#BO-TCOZA[TC, 2-CH)
Parameter CHO CH1 |
[ Channel status Dizable Dizable
[ Sensor type K K
] Temp. unit Celsius Celsius
Count-éyr 1]
Fshrenheit
118 ] [ Cancel

4) Average processing (Count averaging)

XBO-TCO2A (TC, 2-CH)

#BO-TCO24 [TC, 2-CH)
Parameter CHO CH1 |
[] Channel status Dizable Dizable
[ senzor type K K
] Temp. unit Celsiuz Celsiuz
Caunt-dur 100 I 0
0, 264000 [ ok ][ Ccancel

5) If you input invalid number, error message will be displayed.
(When average value is out o range)

Bo-TC02A (TG, 2-CH 20x)

XBO-TCO24 [TC, 2-CH)
Parameter CHO CH1 |
[ Channel status [Diizable Dizable
[ Sensor type K K
[ Temp. unit Celzius Celsiuz
Count-duyr 1 1]
0, 254000 [ ok ][ Carce

Error info. [g|
!E Qut of range, Enter again!
*
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12.11.2 Special module monitoring function

While XG5000 is connected with PLC, through [Monitor] -> [Special Module Monitoring], the user can
test the operation of the 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/O 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.
& TC02A_PROJECT - XG5000 - [NewPrograml

{[#] Project Edit Find/Replace “iew Online [Monitor] Debug Tools Windaw He
i P Edit Find/Fepl W onl i Debug Tools MWind Hel
O & 5 S| ™ @ 7.0 Start Monitoring

ag ooy am|#

(&0 W E 8 = & & & 1 S Pausho Condtons,.
Project Window -
terns Systern Maonitoring
=-2& TC024_PROJECT Device Monitoring
= @%;V;Zhgéiig;ﬁnfggfun gl Special Module Manitoring %J

S[3 Parametsr { Trend Monitoring

Basic Parameter
B 1/0 Parameter
+- T8, Embedded Parameter
i Scan Program [ Customn Events
MewProgram £, Data Trages
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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.

Special Module List

3

Baze
D Baze 0 ﬂ
P Base 0 ﬂ

g

Slat

Internal

Internal
Slot 2

Module

High Speed Counter Maodule[Open-Collectar, 8-CH)
Pasition Madule (0 pen-Collector, 2-CH)

*BF-TCD4S [TC, 4-CH)

WBO-TCOZ4 [TC, 2-CH)

<

>

[ Madule [nfo. ][ Fanitar ]

Claze

2) Clicking [Module Info.] shows the information of special module

Special Module Information

u_u Dizplayz the informations of special module.

Item

Information

05 Yer Wer. 7.04
05 Update D ate 200-12-22
Module Status Mormmal. [0]

#BO-TCOZ4 [TC, 2-CH)

ltem CHO | CH1 |
Temperature valug
Item Setting valuz | Current value |
Charnel CHO v
Charinel statuz Dizable
Senzor type K
Temp. unit Celziuz
Count-dwr il

Start Monitoring

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.

Special Module Monitor

*BO-TCO24 (TC, 2-CH)
liem CHD | CH 1 |
Temperature value -2500 -2500
Item Setting walue | Current walue |
Channel CHO
Channel status Dizable Enable
Senzar type K 4
Temp. unit Celsius Celsius
Caunt-gwr a0 a
Claze

[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

¥BO-TCO24 [TC, 2CH]
Itern CHO | H 1 |
Temperature value i} i]
[tem Setting value | Current walue |
Channel CHO
Channel status Dizable Dizable
Senzor type k. k.
Temp. unit Celsiuz Celziuz
Count-duwr il 0
Stop Monitoring ] [ Test i

[Test] execution screen
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12.11.3 Register U devices (Special module variable)

It registers 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

A.IIBase]Se‘.Ease ]

21X

= 3 Base 00 Default

00: DC 244 INPUT
S RELAY QUTRU
: Default

: Default

: Default

: Default

: Default

: Default

: Default

: Default

P XBO-TCO2A (T

Slat Module | Comment | Input Filker | Emergency Dul| Allacation |
Ofmair) |DC 24Y INPUT 18pain 3 Standard [ms] Default PO00O ~ POOYF
1 REL&Y OUTPUT, 16p Default PO0&0 ~ POTTF
2
3
4
5
G
7
a8
]
QIR -<B0-TC024 [TC, 2.CH) PO440 ~ PO47F

[ peleteal | [ Detals

J[_ it ¥ ) |

0K l [ Cancel

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

& TCO2A_PROJECT - XG5000 - [Variable/Comment]

Q Project Edit Find/Replace Wiew Cnline Monitar Debug Tools Window Help -8 x
ipades o as Bme |2 ig oE T
img oo an 25085k He i 0@ BRI my !
2 BEEE = @ @ [0 v =
Project Window - %
o [V] view variable }EIVew:woe [Flvewris |
=88 TCO24_PROJECT = Variable [ Twe 4] Device | Used | Comment
=P MewPLC(XGB-*BCS)-5top 1 0
=-[{ Parameter 3 r
Basic Parameter
4 [
[ 1/0 Parameter r
E Embedded Parameter <
=] Scan Pragram 6 r
MewProgram 7 r
8 r
T Bprject
Function/FB - %
Function Name
‘b Variable/Comment
’: ‘ DeviceV ariable Walue Comment ‘ :‘
= =
3
5 \Iu'!ummrﬂ Monitor 2 A Monitor 3 A Monitor 4 2 E]@\RESLIH Check Program 4 Find 1 4 Find 2 4 Communication # Cross Referenc
MewPLC Stop L, R5-232C, OK Overwrite
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(c) Select [Edit] — [Register U Device].
In case of XEC, select [Edit] - [Register special module variable]

% TC02A_PROJECT - XG5000 - [Variable/Comment]

‘QErUiectlﬁ‘ Find/Replace Miew Online Monitor Debug Tools Window Help

in@a= Gl p in o § BR X ek Y YR T
Fo By oy T BO@EALNLHL ap IERAMY
Copy Citl+C @O0 v
Project Windo| x
teme | X Delete el (V] view vanatle [[Z]ew cevee | [vewres |
5 TCH  Select Al Ctl+#s Varisbla Tpe | Device | Used | Comment \
= @lgmg Insert Line Cald ; P
o 8¢ Delete Line Cirl+D E r
Export Variables to File... 4 |
i Fegister UDevice | s | I
= E 6 | I
7 I
s | I
1 "ﬁProject J
Function/FB ax
Function Name
' Variable/Camment

’: | DeviceVariable|  Value Comment | ’:

5|1 s

z £

2 2

P o

= 3

3 ' Monitor 1 f Menitor 2 J, Monitar 3 }, Monitor 4 / = [»)[¥]', Result 4 CheckProgram },Find 1 }, Find 2 j, Communication j, Cross Referenc
Automatically registers comments in the U Devices according to the special module set in the | NewPLC Stop L, RS-232C, OK Yiew VYariable Overrite
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(d) If you click “yes”, U device will be registered automatically. At this time, if there is U device
com

ment inputted previously, the previous comment will be removed.

‘3 Project Edit Find/Replace Yiew Online Monitor Debug Tools Window Help

Dzads = &8s 9 P in g BE X =EK Y

ing oo ao BC@E G L HE | E9 iEREAMY i
= @aq

Project Window . x

ltems Vlﬂ"“'ﬂfﬂ"e I\.ﬂaw Device .@V!ewﬂag 1
= 8 TC024_PROJECT Variable | twe 4] Device [ Used | Comment [
=@ NewPLC(XGE-XBCE)-Stop 7 I

3 Varlable/Comment
=-[® Parameter
Basic Parameter
& 1/0 Parameter

T Embeddad Parary 9 Autornatically register comments in the U Devices according to the special module set in the 1/0 parameter,
=1 Scan Pragram \_.()‘ The previous comments will be deleted.
NewProgram Clapiifinel

L OHI2(N)

.T:iject
Function/FB ax

Function Name

‘b Yariable/Comment

* ‘ Device/Variable]  Value Comment | *
‘ ‘
E c
£ £
2 =
z \ Monitor 1 4 Monitor 2 , Monitor 3 , Monitor 4 / § [¥][M], Result /i Check Program j, Find 1 j, Find 2  Communication , Cross Referenc

MNewPLC Stop L. RS-232C, OK Querwiite

(e) As shown below, the variables are registered.
% TC02A_PROJECT - XG5000 - [Variable/Comment]

légEroJect Edit Find/Replace View Online Monitor Debug Tools Window Help -8 x
iNgads e BaBme 2| P EE X K DA B ALY
s oo am BE OB G W #ea i Qo 2R MmNy |
@ aa 2!
Project Window . x
o (V] view variable ]wew Device | (3] View Flag ]
= 8 TCIRAPROJECT » Variable | mwee 4| Deviee [ Used | Comment |
- MewPLC(XGE-XBCS)-5top 1 _0A_WDT_ERR BIT UDA.0.E r Temp. Measuring Option Beard : Module HW Error
£ Variable/Comment 2 | _oaRDY BIT UOAQOF [T Temp. Measuring Option Board : Module Ready
=8 Pafgme,‘efp 3 _DA_CHO_ACT BIT UoA01.0 IO Temp. Measuring Option Board : CHO Running
| /%S;far::;;‘er 1 | 0A_CHI_ACT BIT UOADT 1 [T Temp. Messuring Option Board - CH1 Running
E Embedded Parameter 5 _0A_CHO_BOUT BIT UoAD14 I Temp. Measuring Option Board : CHO Input Disconnection
= Scan Program 6 _0A_CH1_BOUT BIT U0AD1S I Temp. Measuring Option Board : CHT Input Disconnection
MewProgram 7 _0A_CHO_TEMP WORD UDA.04 ] Temp. Measuring Option Board : CHO Temp. Value
2 _0A_CH1_TEMP WORD UJ0A.05 IO Temp. Measuring Option Beard : CH1 Temp. Value
[ "V:iject
Function/FB . x
Function Mame
“h Variable/Comment
’: | ‘ Device/\arable Value Comment | ’:
= =
3
;_' Waonitor onitar onitor onitor E esu eck Program 4 Fin in ommunication 4 Cross Referenc
5 Woniter 1 A Monitor 2 4 Monitor 3 2, Monitor 4 Result A CheckP Find 1 4 Find2 4 C I G Ref
MNewPLC Stop L. R5-232C. OK Wiew Varlable Overwtite

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

EEX

& TC02A_PROJECT - XG5000 - [NewPrograml
EEmject Edit Find/Replace View Online Monitor Debug Tools Window Help
U0ADDF UDAD1.D | f
. I |} | MOV UOA D4 001000 —
UO0A01.0 |
| | MOV UDA.05 D02000
- ¥
¢ >
MewProgram |
MewPLC Stop L. R5-232C. QK
(b) Select [View] -> [Variables]. The devices are changed into variables.
& TCO2A_PROJECT - XG5000 - [NewPrograml]
%Eruject Edit Find/Feplace ¥iew Online Monitor Debug Tools Window Help - a8 x
_0A_CHO_ =
_OARDY  ACT MOV —”ﬁgmu— potooo || =
o— a
-DACHO_ DA_CH1
ACT _0A_CH1_
. MOV TEMP DO2000 ]
. EMD v
¢ >
i MewPragram |
MewPLC Stop L. RS-232C, 0K
=13

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

- &

® TCD24_PROJECT - XG5000 - [NewPrograml
éErDject Edit Find/Replace Yiew Online Monitor Debug Tools Window Help H
UOADDF  UDAD1D | =
| || | MOV U0A D4 DD‘IDDDI_ =
_0A_RDY | _0A_CHO_ _0A_CHO_
o ACT TEMP
U0A01.0 |
| | MOV UDA.05 D02000 l_
_0A_CHO_ _0A_CH1_
ACT TEMP
EMND
W/
¢ *
i MewProgram
MewPLC Stop L. RS5-232C, 0K
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(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

% TC02A_PROJECT - XG5000/- [NewPrograml

EErDject Edit Find/Replace Wiew Online Monitor Debug Tools Window Help - 8 x
UDADDF  UDADTD =
| | | MOV UDA.D4 DEHDDDI_
Temp. Temp. Temp.
Measuring | Measuring Measuring
Option Option Option
Board : Board : Board :
Module CHO CHO Temp.
0 Ready Running Value
UOA.01.0
1 | Mov UDA.05 D02000 l_

Temp. Temp.
Measuring Measuring
Option Option
Board : Board :
CHOD CH1 Temp.
Running Value
END
g v
£ >
MNewPragram
MewPLC Stop L. AS-232C, 0K
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12.12 Configuration and Function of Internal Memory

It describes the configuration and function of internal memory

12.12.1 Data I/O area (U device)

1) Data sent from module to XGB main unit (XGB PLC input area, read only

Device Device assignment Signal

assignment Type XBC IEC CERETE R direction

Oy _ERR BIT UOx.00.E %UXO0.y.14 Module H/\W error R
== = TCO2A—CPU
_Oy_RDY BIT U0x.00.F %UX0.y.15 Module Ready R
_0y_CHO_ACT BIT | UOX.01.0 %UX0.y.16 | CH 0 running R

Oy CH1 _ACT BIT U0x.01.1 %UXO0.y.17 CH 1 runnin R
YT " g TC02A—CPU
_Oy _CHO_BOUT BIT Uox.01.4 %UX0.y.20 CH 0 disconnection R
_Oy CH1 BOUT BIT U0Ox.01.5 %UX0.y.21 CH 1 disconnection R

Oy _CHO_TEMP WORD | UOx.04 %UWO.y.4 CH 0 temp. conversion value R
=Y Y P . TC02A—CPU
_0y CH1._TEMP | WORD | U0x.05 %UWO0.y.5 CH 1 temp. conversion value R

- In the device allocation, the small letter ‘y’ is the No. of the slot where the module is installed.
- For example, to read the ‘CHO Temperature Value’ of the TC module installed in the slot 9, write in

U09.05. (%UWO0.9.4 for IEC types)

Word classifier

uo9g ! 04
Dev'ciType i Wird
Slot No.

[XBC type]

12 -24
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%UWO0.9.4
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[IEC type]
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(2) Writing operation parameters through program (PUT instruction is used.)

9 | Uosoor  woooos [ Put 10 0 DO000D |{ cHo.chi: opERATION
ﬂ'””lm | Pur 10 1 DO00OD U cro:kTPEL TYPE
_jfj”ﬂ”z | Pur 10 2 DO0001 I| cH1.kTYPEL TYPE
_MD|DDIDB | PUT a 5 Do0oo2 L Eeleij-lzj!l;a;Iu'enheit
_MU|UD=D4 | Pur 10 14 D00003 Il cHo: Countaw
_jfj”ﬂ”5 | Put 10 15 DO0004 L cH 1 - Countaw

END
52

How to use PUT instruction
COMMAND
PUT I N [ — [si]s1]s2[ N}
COMMAND
PUTP 4L N [ —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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12.12.2 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.

® TCDZA_PBOJECT - XG5000 - [Ne
EEruject Edit Find/Replace Wiew Onli

Project Window

=
termns

=@ TCO2a_PROJECT =
= MewPLCZ{XGE-*BCS)-Stop
© Wariable/Comment
=G4 Parameter
Basic Parameter
M 1/0 Parameter
E Embedded Parameter
= Scan Program
MewProgram

i Project

XBO-TCOZA (TC, 2-CH)

RBO-TCO24 [TC, 2-CH)
Parameter CHO CH1 |
] Channel status Dizable Dizable
[ 5enzor type 4 4
[] Temp. unit Celzius Celzius
Count-gwr ] ]
0, 2764000 ok | [ Cancel
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12.12.3 Operation parameter setting area

It describes operation parameter setting area of thermocouple input module.

Memory
address Description Setting value RIW Instruction
Hex. Dec.
004 0 Ese:'g”ate achannelto | 4o\ us o stop, 1: run RIW
01y Set sensor type of CH 0
K:0, J:1 R/W
024 2 Set sensor type of CH 1 PUT/GET
054 5 DeSIQnate temperature bitO: bit3, O Celsius, 1: RIW
metric system Fahrenheit
OEH 14 CHO average value o .
OF 1 15 CHI average value Count average: 2~64000 times R/W
10#: sensor type setting error
10 16 Error information 20#: count average value R GET
setting error
Cold junction i i
114 17 J : Measured \_/alue of cold junction R GET
compensation temp. compensation temp.
12 4 18 System area . . .
“184 ~24 | (Offset gain storage area) Read/Write unavailable unavailable -
& Warning (1) System area (Offset gain storage area) is area where Read/Write is unavailable.
If this area changes, malfunction or breakdown may occur.
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(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.
bitl5 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 biteé bit5 bit4. bit3 bit2 bitl bit0
Address 0
-{-1-1-1/-1-1-1{-1-1-1-1-1-1 - [cHL|CHO
Channel status
Bit On (1): Enable
Bit Off (0): Disable
Bit Description
0 Stop
1 Run

(e) Vales set in B4 ~ B15 are ignored.
(f) This area shows the same results with “Channel status” in I/O parameter setting window.
XBO-TCO2A (TC, 2-CH) S

#BO-TCO24 (TC, 2-CH)
Parameter CHO CH1
[] Channel status Enable w Dizable
[ Sencor e K
[] Temp. uni Enable .y Cilsius
Count-gur | 0 i}
[ [0]4 ] [ Cancel

(2) Sensor type setting area (Address 1~2)
(a) Sets sensor type with the following code.

Word Sensor type
0 K
1 J

(b) When input value is larger than 2, 0 (K type) is selected by force

(c) In case of using PUT instruction, Sensor Type Setting Area is as follows.

bit15

bit14

bit13 bit12 bit11 bit10

bit9 bit8 bit7 bit6

bits

bit4

bit3 bit2 bit1l

bit0

Address 1

CHO sensor type setting

Address 2

CH1 sensor type setting

(d) Vales set in B8 ~ B15 are ignored.

(e) This area shows the same results with sensor type designation in |/

window.

12 -
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XBO-TCO24 (TC, 2-CH)

*BO-TCOZA [TC, 2-CH)
Parameter CHO CHA |
[J Channel status Dizable Dizable
[] Sensor type K K
[ Temp. unit Celsiug
Count-dyr J a
I QK l [ 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.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2 bitl bit0

Address 5
- - - - - - - - - - - - - - |CH1|CHO

Temp unit setting
0: Celsius
1: Fahrenheit

Bit Description
0 Celsius
1 Fahrenheit

(c) Vales set in B2 ~ B15 are ignored.
(d) This area shows the same results with temp. unit setting in I/O parameter setting window.

XBO-TCD2A (TC, 2-CH)

®BO-TCOZ24 (TC, 2-CH)
Parameter CHO | CH1 |
[] Charmel status Dizable Dizable
[ Sensar twpe k. K.
[ Temp. unit Celsius Celsiuz
Count-fur (Celziuz 0
Fahrenheit
[ [1]:8 ] [ Cancel

(4) Average value setting area (Address 14~15)
(a) Average value can be set per channel.
(b) If count average value is set as 0, averaging process is not applied and sampling-processed
thermocouple input value is outputted.
(c) In case of using PUT instruction, average value setting address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6é bits bit4 bit3 bit2 bitl bit0

Address 14

CH# average value setting
Count-average: 2 ~ 64000[times]

Address 15

12-29



XGB Analog edition manual

(d) This area shows the same results with count average value setting in /O parameter setting
window.

(e) 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, error message is displayed.)

1) Count-Avr. setting

XBO-TCO24 [TC, 2-CH)
Parameter CHO | CHA1 |
[1 Charnel status Dizable Dizable
[] Sensor type K K
[ Temp. unit Celsiuz Celsiuz
Count-wr 100 % 0
0, 254000 [ ok ][ cCanced |

(5) Setting error information area (Address 16)
(a) Saves error code detected at setup by the program
(b) Setting error is canceled when invalid setting is corrected by resetting
(c) When U0X.01.8~ U0X.01.9 (setting error flag) is on, you can cancel the error by checking this
area and resetting
(d) In case of GET instruction, setting error information address is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Address 16 CHO, 1 setting error information
Type ey Description Priorit Remark
yp code p y
Setting 10# | Input sensor type setting error 1 # means channel number
error 20# Inpgt count average value rage 2 Input channel 0,1
setting error

(e) If there are more than one errors, error code having higher priority will be saved.

(10) Cold junction compensation temp. area (Address 17)
(a) Cold junction compensation temp. can be seen per channel.
(b) In case of GET instruction, cold junction compensation temp. area is as follows.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bit0

Address 17 CHO,1 cold junction compensation temp.

(11) System area (offset gain storage area: address 18~24)
(a) In the system area (18~24: offset gain storage area), Read/Write is unavailable

A ) If the user changes this area, it may cause malfunction or breakdown.
Caution | 5o do not handle this area.
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12.13 Example Program

(1) It describes how to set operation parameter.
(2) The initial settings are saved in the internal memory of thermocouple module
(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.

12.13.1 Example using [I/O Parameter]

(1) /O parameter setting window
I/0 mi2tle 23

A 22E
=) a k' iES
0o
&

0:CZE

DC 24y 2=/TR =9,
| XBF-TCO4S (474E)
(LIEE

(OIEE

(OIEE

(LIEE

(LIEE

(LIEE

@3

2 EEH | Hasn |

e Ee

[rns]

SEE CIEE

PO0ON0 ~ PO003F
PO0040 ~ POODTF

#BO-TCOZA [TC, 2-CH)

XBO-TCO24 (TC, 2-CH)

(a) If module is under normal operation, MO0OQO is on.
UOA.00.F(module Ready) = On
UOA.00.E(module H/W error) = Off
UOA.01.0(CHO running) = On

(b) If MOOOO is on, temp. conversion value (UOA.04) of CHO moves to D0O00O.

Paramneter CHO CHA1 |
[] Channel status Dizable Dizable
[] Senzor type K K
[ Temp. unit Celsius Celsiuz
Count-Aur 1] 1]
0, 2“64000 [ ok ][ cence
2) Program example
UDAODF  UDADODE  LOADID Mooooo
{ | 141 || —
_0A_RDY _DA_WDT_ _DA_CHO_
52 ERR ACT
Maooooo
|} MOV UJOA.D4 DO0oO0o l_
_0A_CHO_
56 TEMP
DA DT 4 Moooo
{ | g
_0A_CHO_
5g BOUT
END
61

(c) If disconnection error occurs at CHO, UOA.01.4 (CHO disconnection) is on and M0O001 bit is set.
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12.13.2 Program example using PUT/GET instruction

1) Program example (XBC Type)

FODO9B
| | PUT 10 0 - |
1T

0| _1on

UOAOOF  UDADDE  UDADTO MODD0D

] 11 ] T
_0A_RDY _DA_WDT_ _OA_CHO_

5 ERR ACT
302 302

MODDOO »

ml MOV UDAO4  Dooooo ||

LI L

_0A_CHO_

9 TEMP
UDAD1 4 M0OD0 1
| | e

_0A_CHO_
12 BOUT
0
MDDDOO
ml GET 10 16 D00001 |
14| ™ '
END
19

(a) It writes h0001 at address 0 of slot 1 in order to enable CHO by using PUT instruction.
(b) If module is under normal operation, MOOQO is on.
UOA.00.F(Module Ready) = On
UOA.00.E(Module H/W error) = Off
UOA.01.0(CH 0 running) = On
(c) If MOOOO is on, temp. conversion value of CHO moves to D0O00O.
Current temp. conversion value, 278(27.8°C2) is saving in UOA.04.
(d) If disconnection error occurs at CHO, UOA.01.4 (CHO disconnection) is on and M00OL1 bit is set.
(e) If MOOOO is on, setting error (address 16) of CHO moves to DO001. Since setting error (address
16) of CHO is 0, there is no setting error.
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(2) Program example (IEC Type)

Lo INST
PUT_WOR
9%F¥155 D
— | REQ DON
_10N E|
L7
0 BAS  STAT
= E
17 SLO
L3 T
0 MAD
i4 CR
1 DATA,
L5
L& %UK0101  %UXD.10.1  %UX0.10.1
5 4 6 SMX0
— | 171 | |
_0A_RDY _OA_WDT_  _DA_CHO_
ERR ACT
L7
%MX0 MOVE
} EM  ENO
8
S%UWD.10.4 {N OUTH CHO_DATA
_DA_CHO_
TEMP
ig
£10 %UX0.10.2
1} %MX1
— | S
_0A_CHO_
BOUT
Lif IMETH
GET_WOR
%M1 D
} REC DOMN
£i2 E
0 BAS  STAT
L3 E
10 L0 DATAF ERR_DATA
£L14 T
18 MAD
Li5 R

(a) It writes 1 at address 0 of slot 1 in order to enable CHO by using PUT instruction.
(b) If module is under normal operation, %MXO is on.

%UX0.10.15 (Module Ready) = On

%UX0.10.14 (Module H/W error) = Off

%UX0.10.16 (CH 0 running) = On

(c) If MOOOO is on, temp. conversion value of CHO moves to CHO_DATA.
Current temp. conversion value, CHO Temp Value(%UWO0.10.4)is saving in CHO_DATA.
(d) If disconnection error occurs at CHO, %XU0.10.20 (CHO disconnection) is on and %MX1 bit is

set.

(e) If %6MXO0 is on, setting error (address 16) of CHO moves to ERR_DATA. Since setting error
(address 16) of CHO is 0, there is no setting error.
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12.13.3 Example when error occurs

1) Program Example

FOOOSE
| PUT 10 0 1 1 l_
[ L
o| _1oN
UDAOOF  UDAOOE  LOAD1D MO0000D
1] {Hl il T
_OA_RDY _DA_WDT_ _DA_CHO_
5 ERR ACT
-2500 -2500
M00000 "
ml MOV LUDA.D4 Duunnul_
IL_JI L
_0A_CHO_
8 TEMP
UDAD14 MO00D1
il &
_OA_CHO_
12 BOUT
D
M00D00
ml GET 10 16 DO0001 [_
14 it '
END

19
(a) If disconnection error occurs at CHO, UOA.01.4 (CHO disconnection) is on and M0001 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 63036
Signed Decimal -2500 (-250.0C)
Hexadecimal hF63C
As Instruction 63036
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12.14 Troubleshooting

The chapter describes diagnostics and measures in case any trouble occurs during use of
thermocouple input module.

12.14.1 Status in case of error

You can check whether there is error or not according to the module status.

; ; Module H/W error
Items Normal Disconnection
(Heavy error)
i Normal operation Normal operation )
Operation . ) o Module function stops
Every function works Min. temp. is displayed
Measure B Checking sensor wiring Customer service

12.14.2 Stats check of module

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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12.14.3 Troubleshooting

Temperature conversion value is not
normal

ﬁ

Installation is correct

o > Install the option board correctly.

T

FG ground is normal

0 _— manual

’

Yes

Wiring is normal
(K,J type thermocouple sensor input
wiring)

Execute FG ground properly referring to user

0 T_—| Wire properly referring to user manual

T

Parameter setting is normal.
(Channel status, input range setting)

(]

T

— | Set parameter properly referring to user

manual.

Contact the nearest agency or LS
branch office.
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Chapter 13 Analog Input Module (XBF-ADO04C)

13.1 Setting Sequence before Operation

Before using the analog input module, follow steps below.

XBF-ADO4C

Checking performance specification

Wiring

I ]

Reading analog input data I—.

Setting parameter

Programming I—.

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

13-1

Specification(13.2.2 performance specification))
®  Operating environment

® Input type and range

® Digital output range

Wiring
® Wiring power (External DC24V)
® Wiring analog input
(Setting types of Voltage/Current input)

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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13.2 Specifications

13.2.1 General specifications

General specifications are as follows.

No. Items Specification Related
standards
0] ti
1 perating 0 ~ 55 °C 3
temperature
p | Storage 25~470°C -
temperature
3 Opergt!ng 5~95%RH non-condensing -
humidity
4 Storgge 5~95%RH non-condensing -
humidity
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 < f < 57Hz - 0.075mm
2
. Vibration 57 < f < 150Hz 9.8m/s“(1G) -
i 10 times in
Immunity For continuous vibration imes IEC61131-2
each
Frequency Acceleration Amplitude direction for
XY, Z
10 < f < 57Hz - 0.035mm
57 < f < 150Hz 4.9m/s*(0.5G) -
Shocks | ® Max. impact acceleration : 147 m/s*(15G)
6 Immunit e Authorized time : 11ms IEC61131-2
Y e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z directions)
.Square wgve +1,500 V LSIS standard
impulse noise
Electrostatic . IEC61131-2
discharge Voltage : 4kV(contact discharge) IEC61000-4-2
Radiated
. IEC61131-2
Noise i ~ !
v . elegtromagnetlc 80 ~ 1,000 MHz, 10V/m IEC61000-4-3
Immunity field noise
Seament SPoweIr Digital/Analog 1/10
Fast transient 9 upply communication interface IEC61131-2
/Burst noise module IEC61000-4-4
Voltage 2kV 1kV
8 Amplgnt No corrosive gas or dust -
conditions
Operating
9 . 2,000m or less -
height
10 Pollution 2 or less 3
degree
11 | Cooling type Natural air cooling -
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13.2.2 Performance specifications
Performance specifications are as follows.

Iltems Performance specification
Number of channels 4 channels
Type Voltage Current
DC1~5V
DCO~5V DC 4 ~ 20mA
DCO ~ 10V DC 0 ~ 20mA
DC -10 ~ 10V (Input resistance: 250 Q)
Analog . .
input Range (Input re§|stance: 1 MR m.|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 I+
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 ~ 20mA)
output Range Precise value 0 ~ 5,000 (0 ~ 5V) 0 ~ 20,000 (0 ~ 20mA)
0~ 10,000 (0 ~ 10V)
-10,000 ~ 10,000 (+10V)
Percentle 0 ~ 10,000
1/16,000

Max. resolution

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

1.0/A (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

7ea (when using XBM(C)-DxxxS type)
10ea (when using XB(E)C-DxxxH type)

Consumption Internal (DC 5V) 105mA
current External (DC 24V) 100mA
Weight 729
Module input power DC 20.4~28.8V
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Remark 1) To use the analog input module (14 Bit), It needs the basic unit more than below table.

Segment Version
XBM-DxxxS Type V3.30 or above
XBC-DxxxH Type V2.20 or above

XBC-DxxxSU Type V1.30 or above
XBC-DxxxS Type V1.20 or above
XEC-DxxxH Type V1.50 or above

XEC-DxxxSU Type V1.10 or above

XG5000 V3.64 or above
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13.3 Name of each Part and Functions

Respective designations of the parts are as described below.

H

XBF-AD04C

&: RUN <« ®

COM2'—

COM3 l—

DC24V]|
E —
[ﬁ -h-1ov

0~20mA
XBF-AD04C

=

@E@E@@EEH@H@EEE

RO

No. Name Description
» Displays the operation status of module
On: Operation normal
@ | RUNLED Blinks: Error occurs (Flickering 1s intervals)
Off: Power off or module error
Terminal » Wiring terminal block to connect with external device
® External » Terminal for supplying the external DC24V
power supply
@ | Ext. Connector | » Connector for extension modules.
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13.4 Characteristic of I/O Conversion

Voltage/Current input ranges are able to set from each channel by using user program or 1/O
parameter. Data output type of digital is defined as below.

(1) Unsigned Value

(2) Signed Value

(3) Precise Value

(4) Percentile Value

Analog input applicable
range
10119 | 8191 | 16191
10000 | 8000 | 16000
/&7 Gain
value
7500 | 4000 | 12000
Digital
output | 5000 0 8000
value
2500 | -4000 | 4000
0 -8000 0
120 | -8192 | -192 “* Offset
value
DC 4 ~20mA 4 mA 12 mA 20 mA
Analog DC 0 ~ 20 mA 0mA 10 mA 20 mA
input DC1~5V 1V 3V 5V
value DCO~5V oV 25V 5V
DCO~10V oV 5V 10V
DC-10 ~ 10 V 10V ov 10V
(1) DC 4 ~ 20mA Input range
Digital Analog input current (mA)
output range 3.808 4 8 12 16 20 20.191
Unsigned value
(-192 ~ 16191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8192 ~ 8191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(3808 ~ 20191) 3,808 4,000 8,000 12,000 16,000 20,000 20,191
Percentile value
(-120 ~ 10119) -120 0 2,500 5,000 7,500 10,000 10,119
(2) DC 0 ~ 20mA Input range
Digital Analog input current (mA)
output range -0.24 0 5 10 15 20 20.239
Unsigned value
(-192 ~ 16191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8192 ~ 8191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(-240 ~ 20239) -240 0 5,000 10,000 15,000 20,000 20,239
Percentile value
(-120 ~ 10119) -120 0 2,500 5,000 7,500 10,000 10,119
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(5

(6

DC 1 ~ 5V Input range
Digital Analog input voltage (V)
output range 0.952 1 2 3 4 5 5.047
Unsigned Value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed Value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise Value
(952 ~ 5,047) 952 1,000 2,000 3,000 4,000 5,000 5,047
Percentile Value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
DC 0 ~ 5V Input range
Digital Analog input voltage (V)
output range -0.06 0 1.25 2.5 3.75 5 5.059
Lé?lségnfcig{ilgle) -192 0 4,000 8,000 12,000 16,000 16,191
Signed Value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise Value
(-60 ~ 5,059) -60 0 1,250 2,500 3,750 5,000 5,059
Percentile Value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
DC 0 ~ 10V Input range
Digital Analog input voltage (V)
output range -0.12 0 25 5 7.5 10 10.119
Unsigned Value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed Value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise Value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
Percentile Value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
DC -10 ~ 10V Input range
Digital Analog input voltage (V)
output range -10.24 -10 -5 0 5 10 10.239
Unsigned Value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed Value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise Value
(-10,240 ~ 10,239) -10,240 -10,000 -5,000 0 5,000 10,000 10,239
Percentile Value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119

13-7




XGB Analog edition manual

13.5 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 0 ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBF-ADO04C is £0.2% (ambient temperature of 25 degrees)

16032
6000
L5157 e e
]
>
<
>
5
Q.
S 8000
o
8
>
(m)
82
0
I - A
oV 5V 10V

Analog input voltage

(1) Accuracy when using 5V input
16,000 x 0.2% = 32
Therefore the range of the accuracy will become (8,000-32) ~ (8,000+32) = 7,968 ~ 8,032
when using 5V input.

(2) Accuracy when using 10V input
16,000 x 0.2% = 32
Therefore the range of the accuracy will become
(16,000-32)~(16,000+32) = 15,968 ~16,032 when using 10V input.
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13.6 Functions of Analog Input Module

Functions of XBF-AD04C conversion module are as described below.

Function Description
Channel Run/Stop e Specify Run/Stop of the channel to execute A/D conversion.
setting e If the unused channel is set to Stop, whole Run time can be reduced.

e Specify analog input range to be used.

Input voltage/current e Select range in parameter setting after select Voltage/Current switch.

range setting e Analog input module provides two kinds of current input ranges (4~20mA,
0~20mA) and four kinds of voltage input ranges (1~5V, 0~5V, 0~10V,10~10V)

e Specify digital output type.

Output data format e 4 output data formats are provided in this module.

setting (Unsigned value, Signed value, Precise value, Percentile value)
e Sampling processing
- Sampling process will be performed if A/D conversion type is not specified.
e Filter processing
- Used to delay the sudden change of input value.
e Average processing
- Outputs average A/D conversion value based on frequency or time.
e Detection alarm
A/D conversion - After detecting whether disconnection of the input circuit, the alarm is
methods displayed by a single flag.

(Input signal range : 4 ~20MA, 1 ~5V)
e Maintenance function of valid conversion value.
- When valid conversion value is exceeded, whether conversion value
retains will be able to set.
e Alarm function
- When exceeding valid input range, alarm and maximum /minimum flag
will be generated.

13.6.1 Sampling processing

It collects analog input sign through general A/D conversion processing at a specific interval
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
3 x 1 ms =3 ms

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

Pre-filter input value and specified channel are calculated as below.
(Pre-Filtered Input Value xFilter Constant )+ (Current Input Value x1ms x Number of used channels )

Filter Constant + (Ims x Number of used channels )

Filtered Value =

Setting range of Filter constant = 4 ~ 64,000 [ms]

A
Input — |Nput value after filtering
value

Actual input value
10000
6320
0
—> .
Filter constant Time(ms)
(ms)

As the above graph, if the input value rapidly decreases from 0 to 10,000, the input value will be
filtered. Specified time with filter constant is that the input value is the time to change by 63.2%
of actual time constant.

13-10



Chapter 13 Analog Input Module (XBF-AD04C)

13.6.3 Average processing

1) Time average

Input value of specified channel accumulates during setting time and then the average
value of the sum is shown with digital data.

i Input value after
| == average processing
Actual input value

oy

] v

Channel scan Interval (1Ims/ used channel)
-— Pt P>
Average processing interval Average processing interval Sampling processing interval

Setting range = 4 ~ 16,000 [ms]
In case of the time average, the average processing count is calculated by depending on
the number of used channels.

Average time

Average processing count =
Number of used channels x1ms

2) Number of averages

Input value of specified channel accumulates during setting numbers and then the average
value of the sum is shown with digital data.

; Input value after
| mmm— average processing
Actual input value

<]

] e

L e A
Channel scan interval (1ms/ used channel)

Average processing interval Average processing interval
Setting range = 2 ~ 64,000 [times]
In case of number of averages, the average processing interval is calculated by depending
on used channels.

Sampling processing interval

Average processing interval [ms]
= Number of averages x Number of used channels x 1ms
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|-

(1) In case of the time/number of average, every conversion time input value is not outputted. And
precondition is retained until the average time/number is arrived.

(2) Two kinds of average functions and introduced filtering functions that are above are able to deal with
at the same time.
When those are chosen at the same time, the top priority is filter function in the processing
sequence. And then the chosen average function is adapted. Finally, digital data is outputted. At that
time digital data value is outputted as the final processing value.
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13.6.4 Detecting disconnection wire

In case that Input voltage(DC 1~5V) or Input current (DC 4~20 mA) is chosen with analog input range,
the analog input module has diagnostic function by checking disconnection and showing.

If the module shows disconnection, that means the parts of connections in the wiring connection are
faulty. If so, check and take action.

(1) Detection conditions

When input signal range of 4~20mA and 1~5V is used, disconnection of input circuit can be
detected. The detection conditions of each input signal range are as below.

Input signal range

Voltage/Current recognized as a disconnection

4 ~20 mA

0.8 mA orless

1-5V

0.2V or less

(2) When between used wiring and module is disconnected, the LED will be turned on/off 1s intervals

and make an error code.

(3) Each channel can detect disconnection. However, Disconnection is only displayed for specified
operation channel. The LED can commonly use the channel from 0 to 3. If one or more channel is
disconnected, LED will be turned on/off.

Input connections Chanr)el LED condition Disconnection
operation flag
Operation On Off
Normal
Stop On Off
. Flickering 1s
Input wiring is disconnected Operation intervals on
or Input is not connected. Stop on off

(4) In case of disconnection, disconnection flag of relevant channel will turn on and In case of
connection, disconnection flag of relevant channel will turn off.

Disconnection flag

XBM/XBC XEC

Description Condition

U0y.10.0 %UXO0.y.160 | Channel 0 disconnection

U0y.10.1 %UX0.y.161 Channel 1 disconnection Off: Normal

U0y.10.2 %UX0.y.162 Channel 2 disconnection

On: Disconnection

U0y.10.3 %UXO0.y.163 | Channel 3 disconnection

¥ The 'y' is a slot number equipped with a module.

(5) In case of disconnection, the input value displays the lowest value among each input range.
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13.6.5 Function retaining valid conversion value

When the valid signal is out of the range, the last converted valid input value is retained.
The function retaining valid conversion value is able to designate for each channel by user program
and I/O parameter setting.

1) Used input range

In the channels that allow the function retaining valid conversion value, the actual ranges
provided within each digital conversion value are shown.

For example, in case of operating output data type of unsigned value, original digital output value
is shown from -192 to 16,191.

However, if this function is allowed, it will be shown from 0 to 16,000.

(1) Digital output value depending on input range ( unsigned value, signed value, percentile value)

e Unsigned Signed Precise Percentile
Classification
value value value value
Unapplied case | -192~16,191 | -8,192~8,191 -120~10,119
(2) Reference
Applied case 0~16,000 -8,000~8,000 0~10,000

(2) Digital output value depending on input range (Precise value)

Analog input range Classification Precise value
4~ 20mA Unapplled case 3,808~20,191
Applied case 4,000~20,000
0 ~ 20mA Unapplled case -240~20,239
Applied case 0~20,000
1~5v Unapplied case 952~5,047
Applied case 1,000~5,000
0~5V Unapplied case -60~5,059
Applied case 0~5,000
0~10V Unapplled case -120~10,119
Applied case 0~10,000
10~ 10V Unapplled case -10,240~10,239
Applied case -10,000~10,000

2) Operation

When operating with 4 ~ 20mA while being allowed this function, output value for input value
change of the moment is as follows. (Output data type : In case of 0~16,000)

Input 12mA 3m 4mA 12mA 21mA 20mA
current(mA)
Digital output 8000 | 8,000 0 12,000 | 12,000 | 16,000
value
Remarks for Retai_ning Retai_ning
forence - previous - - previous -
re value value
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13.6.6 Alarm function

When the input signal is exceeded from valid value, the alarm will be shown through alarm flag of

relevant channel.

1)Input detection function

Detection condition for each input signal range is as below.

ATEYOL IR Difference Ul Low limit High limit
range range
4 ~ 20mA 16mA 3.808mA 20.192mA
0 ~ 20mA 20mA -0.24mA 20.24mA
1~5V 4v 0.952v 5.048V
1.2%
0~5V 5V -0.06V 5.06V
0~ 10V 10V -0.12v 10.12v
-10 ~ 10V 20V -10.24V 10.24Vv

2)Alarm sign of each channel

Alarm detection signal about each input channel is shown on UOy.11 and UQy.12. If the input
signal come back, the alarm detection sign will automatically come back. (The 'y' is the slot

number of equipped modules.)

(1) High limit alarm (U0X.11)

Device assignment

Description Status description
XBM/XBC XEC
U0y.11.0 %UXO0.y.176 Channel0 high limit alarm
UOy.11.1 %UX0.y.177 Channell high limit alarm | Off: Normal
On: Maximum alarm
U0y.11.2 %UX0.y.178 Channel2 high limit alarm occurrence
U0y.11.3 %UX0.y.179 Channel3 high limit alarm

(2) Low limit alarm (U0X.12)

Device assignment

Description Status description
XBM/XBC XEC
U0y.12.0 %UXO0.y.192 Channel0 low limit alarm
uoy.12.1 %UX0.y.193 Channell low limit alarm | Off: Normal
On: Maximum alarm
uoy.12.2 %UXO0.y.194 Channel2 low limit alarm occurrence
uoy.12.3 %UXO0.y.195 Channel3 low limit alarm
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13.7 Installation and Wiring

13.7.1 Installation and separation of module

Notices in handling

Use the PLC within general specification ranges from instructions.

When the PLC is used out of the specified ranges, it will cause burning, getting electric shock,
abnormal operation.

/\\ Caution

» Fix the module after being equipped with binding bump of module.
If the module is incorrectly attached, the module will be broken and malfunction.

» Please be careful for external impact, like falling the case of module, terminal connector.

» Do not separate the PCB board of module from the case.

(1) Installation of module

e Remove the extension cover above the module to connect.

¢ Push modules to connect each other after situating four positions binding correctly.

¢ After connection, fix the binding hook that is in the upward part and downward part
completely.

Hook for module fixing
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(2) Separation of module

e Divide connections by lifting hook for module fixing in the upward part and downward part.
e Separate modules by holding modules with both hands. (Do not hold strongly in the
module.)

Hook for module separating

/"\ Caution

» When you try to separate the modules strongly, the hook and bump for fixing will be
broken.
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13.7.2 Notices in wiring

(1) Do not put the power line near the external 1/0 signal line of analog input module. You have to
secure enough distance to avoid the interruption from the induced noise and the surge.

(2) The wire has to select by considering permitted current and the ambient temperature.
The maximum wire size is good in case of AWG22 (0.3m) or more.

(3) When the wire is so near with high temperature machines and materials and touched with oil for
a long time, it can be short circuit and malfunction.

(4) When doing terminal ports wiring, check the polarity.

(5) In case that the high voltage line and the power line are wired at the same time, the induced
interruption is caused. So it can be a reason for breakdown.

13.7.3 Example for the wiring

(1) The input resistance of current input circuit is 250Q (typ.).
(2) The input resistance of voltage input circuit is 1 MQ (min.).
(3) Set the operation mode only if you want to use channels.
(4) The analog input module doesn't provide the power for input device.
Use the external power device.
(5) Example for analog input wiring
When inputting the voltage, relevant channel V+ and COM terminal is used. When inputting
the current, relevant channel V+ and COM terminal is used after connecting between V+ and I+
terminal.

a) Voltage wiring

N e
XBF-AD04C
g A= e —— by RUN
Al [ |
>
D Ny CHip v
i) [}
cHor | . — [F5]
ok |E=
> ~A—n CHver CHO-_kowl- [ 2]
] M| CH1+ Vit =
> V—”r e | [EE
CH1- om1l tE
CH2+ V2 — [:El
D P wr s WASLAS m Al =
07 cH2- ol | o)
> “j CH3+ |y — 2]
«-[E=2
CH3-  bowsl [:E
te]
DC24V+ [wCH|
DC Power DC24V- pc24
(For analog module) ey =CH
FG 0~20mA
XBF-AD04C
/77

% DC power for analog power supply have to connect DC24V- with FG.
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b) Current wiring
I o

XBF-AD04C
RUN

Fe]

=]

ko]

k=]

(nCH

=]

o]

=]

o]

k=]

(nCH|

=G|

DC24V+ %

DC Power DC24V- @ 5]
(For analog module) b-rov
FG 0~20mA

XBF-AD04C

o e

% DC power for analog power supply have to connect DC24V- with FG.

(6) The example of analog input 2-Wire sensor/transmitter wiring(The current wiring)
Use the I+ and COM terminal after connecting V+ with I+ terminal.

B
XBF-AD04C
ry crg-{o———
_+|: 2- Wire {\l .} - &: RUN
DC—[ Transmitter Vj
S 2 wie R ]
DC—[ Transmitter “j
=]
_+|: 2- Wire %
DC—[ Transmitter =]
=Gl
]
- =CH
_"'I: 2- Wire E
DC—[ Transmitter tE'
7 e
Fe]
DC24V+ tE]
DC Power DC24V- DC24 [=CH
(For analog module) - 25 5]
FG 0~20mA
A XBF-AD04C

% DC power for analog power supply have to connect DC24V- with FG.
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(7) The example of analog input 4-Wire sensor/transmitter wiring(The current input)
Use the I+ and COM terminal after connecting V+ with I+ terminal.

B
XBF-AD04C
o ool
_+|: 4- Wire {\l .} - &: RUN
DC—[ Transmitter Vj
+ 4- Wire /\[ .31 -
DC—[ Transmitter “j
we - [E2]
CHO+
ot
- Ja n CH{ = CHO-fowol- | (o]
_+|: 4- Wire w | 5]
e Transmitter crn+] | « | 55
CH1- omle [::E]
o]
. F=]
_"'I: 4- Wire E
DC—[ Transmitter tE'
a]
Fe]
DC24V+
DC Power DC24V- DC24 [=CH
(For analog module) o =]
FG 0~20mA
XBF-AD04C
/77

% DC power for analog power supply have to connect DC24V- with FG.
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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;

]

| Rs Rc !
i i I i
: LI LI |
i Vs <> i Vin i Ri i
i Re i

The 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
Ri xVs

Vin =
" [Rs +(2x Rc) + Ri]
%Vi =(1—\ﬂjx100%
Vs
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13.8 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.

Item Details

(a) Parameter setting
Specify the following setting items necessary for the module operation.

1) Channel Enable/Disable setting

2) Input voltage(current) range
[I/O parameter] 3) Output data format setting
4) Filter constant setting
5) Average processing method setting
6) Average value setting
(b) When the parameters set by user in XG5000 is downloaded, that data is
saved in flash memory of XGB basic unit.

2) [I/O Parameter] Using method

(1) Run XG5000 to create a project.
(Refer to XG5000 program manual for details on how to create the project)
(2) Double-click [I/O parameters] on the project window.

Project windom x

ltems
B KLk
=@ MewPLC{xGE-xBCHI-Run
3 Variable/Comment
= Parameter
Basic Parameter
H I/0 Parameter
+- [ Embedded Pargmeter
= Scan Program %
MewPFrogram

Ll Praoject
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(3) [I/O Parameter setting] On the 'l/O parameters setting’ screen, find and click the slot
equipped with analog input module.

10 Parameter Setling EJ[Z'

All Baze ] Set Baze ]

= @3 Base 00 : Default Slat Module Cornmment Input Filter | Emergency Oul Allacation
=z 00 : Default
ez 01 : Default
ez 02 : Default
=z 03 : Default
== 04 : Dafault
= 05 : Default
= 0F : Default
= 07 : Default
= 08 : Default
= 09 : Default
=z 10 : Default

@ |eo|~|m| ;|||

o

< >

(Em v]) o ] [ coes

(4) 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.

: 2]x]
All Base l Set Base 1
= @ Base 00 : Default ‘ Slot | Module | Comment | Input Filker |Emergency Dut| Allocation ‘
= 00 Default Ofmain]
= 01 : Default v|_
= 02 Default 2 +- [ Digtal Module List
oo 03 Default 3 =gl Special Module List
= 1 Default I =B Analag Input Module
=) gg : ge;au:t = B #BF-AD04A [Vol/Cunent, 4-CH)
= b efault 5 B XBF-4D08 (Vol/Curent, 8-CH)
= 07 : Default WBF-AD0ACWolt/Curent, 4-CH, 1
= gg ge}(au:t 7 # B Analag Dutput Module
= 13 efault g #-F Temp. Measuing Module
e 10 Default B = Analog 10 Module
10 = @ Positioning Module
=+ @ High Speed Counter Module
+ .@. Communication Module List
< *
B v) o _J{ G

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

I/0 Parameter Setting @El

All Base 1 Set Baze ]

- 0 Base 00 : Default | Slot | Module ‘ Comment | Input Filker |Emergency Dut| Allocation |
== 00 Default Ofmain]
B 01 ¥Br-AD04C (Yo WEBFAD DAY ol Cure - . POC40 ~ PODZF

= 02 ! Default
= 131 Default
= 04 1 Default
= 05 ! Default
== U6+ Default
== 07 : Default
= 08 ! Default
== 09 1 Default
= 10 : Default

(.DDD*-.ICDM-&-LJN[

=]

[ LCurrent Consumption ] [Qa\ete Slat Delete All ][ Details ][ Print "] [ gk H Cancel
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(6) A screen will be displayed for you to specify parameters for respective channels as below.
Click a desired item to display parameters to set for respective items.

XBF-ADDAC{Volt/Current, 4-CH, 14bit)

#BF-AD04CNalt/Current, 4-CH. 14bit)
Parameter CHO cH1 | ez | oHa |
[T Channel status Dizable Dizable Dizable Dizable
™ Input range 4720ty 4720ty 4720ty 4720ty
Output type a~16000 a~16000 a~16000 a~16000
Filter constant 0 0 0 0
[T Awerage processing S ampling S ampling S ampling S ampling
Awverage value 0 0 0 0
[T Hold last value Dizable Dizable Dizable Dizable
Ok l [ Cancel
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13.9 Special Module Monitoring Functions

Functions of Special Module Monitoring are as described below.

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.

#® XBF-ADDAC - XG5000 - [NewProgram]
£ Project Edit Find/Replace “iew Online [Monitor| Debug Tools Window Help

- ' Start Monitori o =
508 = |[@s|sm @ StnMonitrig EX W [
s ol am =e
_ e o Pausing Conditions, ., : -
B HEN T & B b i g8 P Helal[=][=]|=

Project Windaw

ltems
=& XBF-4D04C
= MewPLC(XGE-*BCH)-Stop
®9 Variable/Cornment
=-[@ Parameter
Basic Paramater
B /0 Parameter
E Embedded Parameter
= Scan Program

Systern Maonjtaring

Device Maonitaring

@, Special Module Monitoring
{v Trend Monitaring

[ Custorn Events
54 Data Traces

MNewProgram

1) The screen may not normally be shown due to the lack of system resource. In this case, terminate
all applications and try to start XG5000 again.

2) I/O parameter set in status of [Special Module Monitor] is temporally set to implement the test.
So, If status of [Special Module Monitor] is ended, 1/O parameter which is set becomes extinct.

3) The test of [Special Module Monitor] is a examination function to check operation of the analog
input module when the sequence program is not made up.

2) How to use special module monitoring
(1) With XG5000 connected to PLC CPU (on-line status), click [Monitor] -> [Special Module
Monitoring] to display ‘Special Module Select’ screen as below 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 ['5_<|
Base Slaok Maodule
i Base 0 ﬂ Internal High Speed Counter Module(O pen-Collector, 8-CH)
i Base 0 ﬂ Intermal Position Module [Open-Collector, 2-CH)
i ®BF-ADDACYalt/Curment, 4-CH, 14bi)
< >
M adule 1nfo. ] ’ Manitar
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(2) Select “Special Module” and click [Module information] to display the information as below.

u_u Dizplays the informations of special module.

Item Information |
Module Mame *BF-AD04Calt/Current, 4-CH, 1
05 Yer Yer 1.0
05 Update Date 2Mm2-712
Module Status Maormal. [0

(3) Click [Monitor] on the “Special Module” screen in [Special Module List] to display [Special
Module Monitoring] screen as below.

XBF-ADDAC(Volt/Current, 4-CH, 14bit) [2|[X]

FEF-AD04C M olt/Current, 4-CH, 14bit)

Item M andtdin | Current walue |
Chi A/D Value
Chl A/D Value
Ch2 A/D Value
Ch3 A/D Value

Item Setting value Current value
Chatnel Chi
Channel status Dizable
Input range 47 20md,
Output type 0~16000
Filter constant 0
Awverage processing Sampling
Average value u]
Haold last value Dizable
Beset max/min value ] [Start Monitoring] [ Test ]

Cloze
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(4) Start Monitoring: Click [Start Monitoring] to show digital input data of current operated
channel. When the channel is operating you can see the painting through monitor.
XBF-ADDAC(Volt/Current, 4-CH, 14bit) [2|[]

KBF-4D04C0alt/Current, 4-CH. 14bit]
Item " MaxMin | Current walue \|
Chi A/D Walue o/0 1]
Chl &/0 Yalue 0/n ] Monitoring
ChZ A/D Walue o/0 1]
Ch3 A/D Walue N 040 1]
Itemn /Selting walle Current value
Chanhel Chi
Chahnel status Dizable Dizable
Input ranige 4720 47 20mé,
Dutput ype 0~16000 016000 CHO details
Filker constant 1] 1]
Ayerage processing Sampling Sampling
Ayerage value a a
Hald lazt walue Dizable Disable/
[ Beset max/min value ] |§St0p Monitoring§| [ Test ]

Execution screen of [Start Monitoring]

(5) Test: [Test] is a function to change the parameter of the analog input module which is
presently set. In case of clicking the setting value in the bottom of the screen, you can

change the parameter. [Test] is able to set only if operation status of XGB's basic unit is
stop.

XBF-ADDAC(Volt/Current, 4-CH, 14bit) [2][X]

HBF-AD04CM ol Current, 4-CH. 14bit)
Item Max/tin | Current value |
Chi A/D Value /0 a
Ch1 A/D Value /0 a
Ch2 A/D Value /0 a
Ch3 A/D Value /0 a
Item Sething value | Current value
Channel Cha
Charinel status Enable ] Enable
Input range 4~ 20me, 4~ 20med
Output type 0~16000 018000
Filker constant 1} 1}
Ayverage processing Sampling Sampling
Average value i} i}
Hald last value Digable Dizable
[ Beset max/min value ] [Stop Monitoling] [ Test ]

Execution screen of [Test]
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(6) Max/Min Value Monitor
Max/Min value of input channel in operation can be monitored. However, visible Max/Min
values are based on present value.
So Max/Min value is not saved when [Monitoring/Test Screen] is closed.

XBF-ADDAC(Volt/Current, 4-CH, 14bit) [2][X]

HBF-AD04CM alt/Current, 4-CH, 14bit)
Item " MawMin Y Cument value |
Chi &/0 Walue oso a
Chi &/0 Yalue 0/0 g »| Monitoring of Max/Min value
Ch2 &/0 Value oso a
Ch3 a/0 Value \_ 0/0 ) a
Item Setting value | Current value
Charnel Chio
Channel status Dizable Enable
Input range A0~10 4~ 20md,
Output type 0~16000 0~16000
Filker constant a a
Average processing Sampling Sampling »| Reset of Max/Min value
Average value 0 0
Hold last value Dizable Dizable
[
I[ Beset max/min value ] [Stop Mnnitnring] [ Test ]

[Max/Min Value Monitor] execution screen

(7) Close
[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.
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13.10 Register U Devices

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

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

I/0 Parameter Setting

All Base ] Set Base ]

= @@ Base 00 : Default [ swer ] t ocdule: | Comment [ Imput Fiter [ Emergency Out| Allacation |
e 00 : Default Dlmain)
& 0§ HBP-ADDACVD i
== 02 : Default >
e=z 03 : Default 3
e=z 04 : Default
== 05 : Default 4
= 06 : Default 5
== 07 : Default &
e= 08 : Default 7
e=z 09 : Default a
= 10 : Default 3

10
< >
[ Current Consumption | [ Delete Slat_| [ Deeal | [ Dewis | [ Fine w | | Ok, | [ cancel |

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

XBF-ADDAC -~ XG5000 - [Variable/Comment] Q@JE‘

' Project Edit Find/Replace Wiew Online Monitor Debug Tools Windaw Help NEE
DsaEES = |[@a @ | 2 $ BB X 2 L
o oo @@ 25 @E & #a i i BRE DR ]
H [ @& o [100x v =
Project window x
Ttems [7] view variable ‘:E‘mew bevice | [¥]tiew Flag |
= 8B XBF-ADIC - Variable |  Twpe =] Device | Used | Conment | ~
= @ NewPLCIXGE-XBCH)-Stop 1 | |
@3 Variable/Carnment 2 [
= [& Parameter 3 I
Basic Parameter 4 [
T 1/0 Pararneter B [
B Embedded Parameter 3 I
Scan Program 7 Il
MewProgram 5 |
ER i
10 [
11 [
2 [
13 [
4| i
15 i
1 |
7| I
L 18 [l hd
Bt Project NewProgram iy Warlable/Comment
x| Manitor 14 Manitor 2} Maonitor 3 Monitar 4 |X\ [ ]\ Resuit f Check Program j Find 1} Find 2} Communication 4 Cross Reference j, Used Device j, Duplicate Coil
NewPLC Stap L, USB, 0K View Variable | Overwrits
XBE-ADOAC — XG5000 - [Variable/Comment]
‘2 Praject [Edit] Find/Replace Yiew Online Monitor Debug Tools Window Help REIES
O o <2 Undo CirleZ % 3 | o8 B 8 S L
@ Ay cu culey D B & L B CEREO I =R —
H Bz Copy Crl+C E & o1~ =]
Froject Windo,
o Delete Dot [V]view vaniabte |[5]view pevee | []vien rag |
= &8 XBF Select Al Ctrled Variable |  Type =] Dewice | Used | Comment. | ~
1 I
= @%mﬁ Insert Line CirlsL =
= [ ¢ Delete Line CirleD =
Export Wariables to File,., — ":
| Impont Variables from File... — I
=] Fegister U Device | Il
[ g -~
_ | rC
)| o
I I
k| o
Delete All unused variables/comments... 8| J=
Reallocate All Auto-allocation Yariables. . | '|:
L C
7| o
= v
B project MewPragram 4 WVariable/Comment
<[ Monftar 1 A Monitor 2 j, Moniter 3 , Manitor 4 |x| [»J[M]\ Result A Check Frogram 7, Find 1 , Find 2 j, Communication /, Cross Reference j, Used Device J, Duplicate Coil
Autornatically registers comments in the U Devices according to the special module set in the /0 parameter, NewPLC Stop L, USB, OK View Variable | Overwrite
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(4) Click ‘Yes’

'ch Project Edit Find/Replace Miew Online Monitor Debug Tools Mindow Help -

NEaEs = ([@s & | D i $ BB X[ Ex Y B
img oo e BO@EE gk =a O iaBEMR 1
[F] @ @100z - =
Project Window x .
— w Variable ‘E‘ View Device | [§]view g |
=-EF XBF-AD0AC « Variable |  Twoe 4] Device | Used | Comment: | &~
= MewPLC(XGB-XECH)-Stop 1 ]

Variable/Comment
= [@ Parameter

Basic Parameter

= Autornatically register comments in the U Devices according to the special module set in the /0 parameter,

B 1/0 Parameter Thy ts will be deleted
E Embedded Parameter mﬁtﬁﬁ;'?ws comments wil e fees

= Scan Program

[ NewProgram e Y

=

r

r

r

r

r

r

r v
% Project MewProgram 'y Variable/Comment
= Manitor 1 A Monitor 2 A Manitor 3 A Monitor 4 = [»J(M]}, Result { Check Program # Find 1 f Find 2 f Communication j Cross Reference j Used Device 4 Duplicate Caoil

NewPLC Stop L. USB, 0K Overwrite

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

XBF-AD0AC - XG5000 - [Variable/Commentl

‘h Project Edit Eind/Replace Miew Online Monitor Debug Jools Window Help -9 x
heaE & D | P i & Ba 3 X =8 DAh B W AL
wE O & BOEE Gk =] 0% EREDR
@ Q1o ST
Project Window S
ftems iew Variable l 0 view Device | [F] Wiew Fiay }
= XBF-ADD4C = Yariable | Type A| Device | lUsed ‘ Comnent |
= MewPLC(XGB-*BCH)-Stop 1 _01_ERR BIT ua1.00.0 r Analog Input Module: Module Error
©9 Variable/Comment 2 _01_ROY BIT uoi.oo.F IC] Analog [nput Module: Module Ready
=% Parameter E] _01_CHO_ACT BIT uat.o1.0 r Analog Input Module: CHO Active
Basic Parameter 4 _01_CH1_ACT BIT uat.on .1 r Analog Input Module: CHI Active
B /0 Parameter [ _01 _CHZ_ACT BIT uot.om .2 r Analog Input Module: CHZ Active
E Embedded Parameter 5] _01_CH3_ACT BIT uat.o1.3 r Analog Input Module: CH3 Active
= Scan Program ki _01 _CHO_FRR BIT uot.o.g IC] Analog Input Module: CHO Error
NewPragram i) _01_CH1_ERR BIT uat.o1.9 r Analog Input Module: CHI Error
E] _01_CH2_ERR BIT o, o4 I Aralog Input Module! CHZ Error
10 |_01_CH3_FRR EIT uo.m .6 IO Analog Input Module: CH3 Error
1 _0_CHO_1DD0 BIT o, 10,0 I Analog Inpot Modole! CHO Inpot Disconnection Flag
12 |01 _CHI_IoD EIT uot.10.1 [ Analog Input Modole: CHI Inpot Disconnection Flag
13 |01 CHZ_100 BIT um, 0.2 IO Analog Input Module: CHZ Input Disconnection Flag
14 | _01_CH3_IOO BIT o, 10,3 I Aralog Input Modole! CH3 Inpot Disconnection Flag
15 |_01_CHO_HOOR BIT uni.11.0 IO Analog Input Module: CHO Alarm (Upper Limit)
16 _01_CH1_HOOR BIT uat. 11,1 r Analog Input Module: CHI Alarm (Upper Limit)
17| _01_CH2_HOOR BIT uni.11.2 [ Analog Input Module: CHZ Alarm (Upper Limit)
18 _01_CH3_HOOR BIT uat.11.3 r Analog Input Module: CH3 Alarm (Upper Limit)
19 _01_CHO_LOOR BIT uai.12.0 r Analog Input Module: CHO Alarm (Lower Limit)
20 _01 _CH1_LO0OR BIT uof.12.1 r Analog Input Module: CH1 Alarm (Lower Limit)
21 _01_CHZ2_LOOR BIT uat.12.2 r Analog Input Module: CHZ Alarm (Lower Limit)
22 _01 _CH3_LO0OR BIT uof.12.3 IC] Analog Input Module: CH3 Alarm (Lower Limit)
23 |_01_ERR_CLR BIT U0, 13.0 IO Analog Input Module: Error Clear Request
24 | _01_CHO_DATA WORD unt .0z I Analog Input Module: CHO Output
25 | _O1_CH1_DATA WIORD un1.03 IO Analog Input Module: CHY Output
26 |_01_CH2_DATA WORD un1,04 I Analog Input Module: CHZ Output
27 | _01_CH3_DATA WIORD un1.05 [ Analog Input Module: CH3 Output
B project MNewProgram ';é] Variable/Comment
x| %, Monitor 1 Monitor 2 A Monitor 3 4 Monitor 4 / |x| [»J[M]} Result A Check Program 4 Find 1 A Find 2 A Communication 4 Cross Reference j Used C
MNewPLC Stop L. USE, OK Wiew Varlable Ouerwtrite
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(6) For IEC type, as shown below, the variables are registered.

/| Global ¥ariable ITDurect\tananle Cornmznt [#] Fray I
Variable Kind | Yariable Type ‘ Address Initial Value ‘Retﬁin‘ Used | EIP | Comment

1 ViR _GLOBAL _01_CHO_ACT BOOL HUKDL 116 r [ [ Analog Input Module: CHO Active
2 VVaR_GLOBAL _01_CHO_DAT4 WORD o 1.2 il i [ Analog Input Module: CHO Output
3 ViR _GLOBAL _01_CHO_ERR BOOL 30,124 [ O [ Analog Ineut Module: CHO Error
4 WaR_GLOBAL _01_CHO_HOOR BOOL ZUX0.1. 176 r | [ Analoa Input Module: CHO Alarm (Upper Limit)
5 ViR _GLOGAL _01_CHO_100 BooL AUX0. 1. 160 ICl [ [~ Analog Input Module: CHO Input Disconnection Flag
B VR _GLOBAL _01_CHO_LOOR BOOL HUKD.1.192 r Il [~ Analog Input Module: CHO Alarm (Lower Limit)
? VVaR_GLOBAL _01_CH1_ACT BOOL Ax0.1.17 il i [ Analog Input Module: CHI Active
8 ViR _GLOBAL _01_CH1_DAT# WORD AN0.1.3 [ O [ Analog Ineut Module: CH Output
g ViR _GLOBAL _01_CH1_ERR BoOL A0, 1.25 [ O [ Analog Ineut Module: CH1 Error
10 |V4R_GLOBAL _01_CH1_HOOR BO0L HUKD. 1177 r [ [~ Analog Input Module: CH1 Alarm (Upper Limit)
11 |V4R_GLOBAL _01_CH1_10D BOOL HUK0. 1,161 r Il [~ Analog Input Module: CH1 Input Disconnection Flag
12 |V4R_GLOBAL _01_CH1_LOOR BOOL FUX0.1.193 il i [~ Analog Input Module: CH1 Alarm (Lower Limit)
13 |VAR_GLOBAL _01_CH2_ACT BOOL k0.1, 18 [ O [ Analog Ineut Module: CHZ Active
14 |V4R_GLOBAL _01_CHZ_DAT4 WORD Ao, 1.4 [ O [ Analog Ineut Module: CHZ Output
15 |V4R_GLOBAL _01_CHZ_ERR BO0L 2D 1.26 r [ [~ Analog Input Module: CHZ Error
16 |V4R_GLOBAL _01_CH2_HOOR BOOL HUKD.1.178 r Il [T Analog Input Module: CHZ Alarm (Upper Limit)
17 [VAR_GLOBAL _01_CHZ_100 EBooL ix0.1.162 [ i ™ Analog Input Module: CHZ Input Disconnection Flag
18 |VAR_GLOBAL _01_CHz_LOOR BOOL AUX0.1.194 [ O [ Analog Ineut Module: CHZ Alarm (Lower Limit)
19 |V4R_GLOBAL _01_CH3_ACT BoOL Ak0.1.19 [ O [™  Analog Ineut Module: CHI Active
20 | VaR_GLOBAL _01_CHI_DAT# WORD Ao, 1.5 r [ [~ Analog Input Module: CH3 Output
21 |VaR_GLOBAL _01_CH3_ERR BOOL #0127 r Il [~ Analog Input Module: CH3 Error
22 |VaR_BLOBAL _01_CH3_HOOR BOOL 3Ux0.1.179 il i ™ hnalog Input Module: CH3 Alarm (Upper Limit)
23 |VAR_GLOBAL _0_CH3_100 BOOL Ak0. 1,163 [ O [ Analog Ineut Module: CH3 Ineut Disconnection Flag
24 |VaR_GLOBAL _01_CH3_LOOR BoOL HU¥D.1.195 [ O [ &nalog Ineut Module: CHI Alarm (Lower Limit)
25 |VAR_GLOBAL _01_ERR BooL Ax0.1.0 ICl [ [~ Analog Input Module: Module Error
26 |VAR_GLOBAL _01_ERR_CLR BooL AUx0.1.208 ICl Il [~ Analog Input Module: Error Clear Reduest
27 | VaR_BLOBAL _01_Apy BOOL AX0.1.15 il i ™ hnalog Input Module: Module Ready
28 i | r O r

2) Save variables
(1) The contents of ‘View Variable’ can be saved as a text file.
(2) Select [Edit] -> [Export to File].
(3) The contents of ‘View variable’ are saved as a text file.
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3) View variables

The example of XBC type is as follows.

(1) The example program of XG5000 is as shown below.

D mnuu}nn uml.nln.F UD]I'DI]'D o 0 om0 ||
”U"UI"‘ ] unt .03 000200 ||
UDI.DII.2 ] unt .04 000300 ||
um.u;.s ] unt .05 000400 ||
END
18
(2) Select [View] -> [Variables]. The devices are changed into variables.
HOOONo oy O7_CHO_DA
Al L noo100
o X N i i
01 _CHIZAC
r wy  UT-EH0A pogonn L
I
_01_CHZ_AC
T v THED oo | |
I
01 _CH3_AC
r Wy UT-EE0A pogann L
I
END
15
(3) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
Mnnnlun um}.n}n.F uml.ull.n o 01 02 oonion ||
_O1_RDV | 01 _CHO_AC 01 _CHD_DA
i T Th
”m'“l‘ ‘ Hav un1.03 000200 ||
_01 _CHI_AC _01_CHT_DA
T Th
””1'“;'2 ] 1 .04 000300 ||
_01_CH2_AC _01_CHZ_D#
T Th
”U"”I"S Haw i1 .05 000400 ||
01 _CH3_AC _01_CH3_DA
T Th
END
18
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(4) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

Moonoo uot.00.F Um.ot.o
e ' " [ oy uoi.0z  oooioo |
nalog #ria | og g | og
| npt; | nput | nput
Modu 1 e: Madule: Madule:
Hadule CHO in g log
Ready operation MIglelt
ndule:
CHO
conversion
i} v lue
oot [wv  wios oo ||
AFalq? AFalq?
npy npu
Module: Madule:
CHI in dria log
operation Mlgpft
ndule:
CH1
conversion
v e
ﬂ'ng'z [ v uoi.04  Dooam ||
AFalq? AFalq?
=] =]
Module: Module:
CHZ in fna lag
operation MIglelt
ndule:
[
conversion
vilue
um.u;.a [ o uoi.0s  Doodon |
ﬁnalq? ﬁnalgg
npu npu
Module: Module:
CH3 in dria | og
operation MIglelt
ndule:
CHI
conversion
value
ERD
1"
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(5) Select [View] -> [Variables/Comments]. Variables and comments are both displayed.

L] _O1_RDY _01_CHO_AC _01_CHO_DA
| 5 o | oy ch ouoio ||
hnalog hna o9 #ria log
Input Imput Input
Module: Module: Module:
Module CHO in Analog
Ready operation Input
Module:
CHO
canwersion
i} wa e
_01_CHI_AC _01_CH1_DA
| | MOy Th 000200 L
#na | og 4na | og
Input Input
Module: Module:
1in #nal og
operat ion Input
Module:
CHI
conversion
va lue
_01_CHZ_AC _01_CHZ_DA
I | ci pcs ||
g (o9 #ria log
Imput Input
Module: Module:
CHZ in #ria log
operat ion Input
Module:
CHZ
conwersion
v e
_01_CH3_AC MOV _DI_%ES_DA 000400 L
|
f {
#na | og #na | og
Input Input
Module: Module:
3 in #ria log
operation Input
Module:
CH3
conversion
va e
EHD
10
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(6) In case of IEC, you can see variables with diverse option at ‘View’ menu like (1)~(5).
The following is example selecting ‘View Variable/Comment’ at IEC type.

L
EMAD _O1_ROY _01_CHO_AC MOVE
— | { | I | BN EnaL
dnalog Ana log
| mput | mput
Module: Module:
Module CHO in
Ready operation
“ 01_CH1_4C
_01_CHI MOVE _01_CHO_DA
EH EHO- Th N OUTL CHO_Output
Ana log Ana log
| mput | mput
Modu{e: Module
Corwersion Corwersion
Yalue Yalue
L3
_01_CH1_DA
TH T HIN OUTL CH1_Output
hnalog
|nput
Modu|e:
CH1
Corwversion
Yalue
ig
)
_01_CHZ_AC MOVE
! EH EmWOE
Ana log
Input
Module:
CHZ in
operation
g 01_CH2_DA
TR I OUTL  CHZ_Output
Ana log
| mput
Module:
[HZ
Conversion
Yalue
i7
8
_01_CH3_AC MOVE
I— EmO-
Ana log
Input
Module:
CH3 in
operation
8 _01_CH3_DA
T AN OUTL CH3_Output
il og
| nput
Modu | e:
[H3
Corwversion
Yalue
L1
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13.11 Configuration and Function of Internal Memory

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

13.11.1 1/O area of A/D converted data
I/0 area of A/D converted data is as displayed in table.

Device assigned ; .
Variable name Type XEC Details R/IW D|ref:t|on
XBM/XBC of signal
(IEC type)
_0y ERR BIT U0y.00.0 %UXO0.y.0 Module Error R AD04C —
_Oy_RDY BIT U0y.00.F %UX0.y.15 | Module Ready CPU
_Oy CHO_ACT BIT U0y.01.0 %UX0.y.16 | Channel 0 Run
_Oy CH1_ACT BIT U0y.01.1 %UX0.y.17 | Channel 1 Run W AD04C —
_ Oy CH2_ACT BIT | U0Oy.01.2 %UX0.y.18 | Channel 2 Run CPU
_0y CH3_ACT BIT U0y.01.3 %UX0.y.19 Channel 3 Run
_0Oy CHO_ERR BIT U0y.01.8 %UX0.y.24 | Channel O Error
_Oy CH1_ERR BIT U0y.01.9 %UX0.y.25 | Channel 1 Error R AD04C —
_O0y CH2_ERR BIT UOy.01.A %UX0.y.26 | Channel 2 Error CPU
_O0y CH3_ERR BIT UOy.01.B %UXO0.y.27 Channel 3 Error
_Oy CHO_DATA | WORD | U0y.02 %UWO0.y.2 Channel 0 Conversion value
_Oy CH1_DATA | WORD | U0y.03 %UWO0.y.3 Channel 1 Conversion value R AD04C —
_0y_CH2_DATA | WORD | U0y.04 %UWO0.y.4 Channel 2 Conversion value CPU
_Oy CH3_DATA | WORD | U0y.05 %UWO0.y.5 Channel 3 Conversion value
_Oy_CHO_IDD BIT U0y.10.0 %UX0.y.160 | Channel 0 Disconnection detection
_Oy CH1_IDD BIT U0y.10.1 %UX0.y.161 | Channel 1 Disconnection detection R AD04C —
_Oy CH2_IDD BIT U0y.10.2 %UX0.y.162 | Channel 2 Disconnection detection CPU
_Oy_CH3_IDD BIT UOy.10.3 %UX0.y.163 | Channel 3 Disconnection detection
_Oy_CHO_HOOR BIT UOy.11.0 %UX0.y.176 | Channel 0 High limit alarm
_Oy CH1_HOOR BIT UOy.11.1 %UX0.y.177 | Channel 1 High limit alarm R AD04C —
Oy CH2_HOOR BIT UOy.11.2 %UX0.y.178 | Channel 2 High limit alarm CPU
Oy CH3_HOOR BIT UOy.11.3 %UX0.y.179 | Channel 3 High limit alarm
_ Oy CHO LOOR BIT U0y.12.0 %UX0.y.192 | Channel 0 Low limit alarm
_Oy_CH1_LOOR BIT U0y.12.1 %UX0.y.193 | Channel 1 Low limit alarm R AD04C —
_Oy_CH2_LOOR BIT UQy.12.2 %UX0.y.194 | Channel 2 Low limit alarm CPU
_Oy CH3_LOOR BIT UQOy.12.3 %UX0.y.195 | Channel 3 Low limit alarm

- In the device assigned, 'y' means slot number equipped with module.
- In order to read ‘CH3 conversion value’ of A/D conversion module installed on Slot No.4, it
shall be displayed as U04.05. (In case of IEC type %UWO0.4.5)

Word Separator Base No
Uuo4 . 05 %UWO0.4.5
Devici Type i Wird Device Type i Word

Slot No. Slot No.
[XBC typel [IEC type]
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1) Module Ready/Error flag ( ‘() means the case of IEC type, y: slot number)
(1) U0y.00.F(%UX0.y.15) : It will be ON when PLC CPU is powered or reset with A/D
conversion ready to process A/D conversion.
(2) U0y.00.0(%UX0.y.0) : It is a flag to display the error status of A/D conversion module.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit 0

U0y.00
0,
(%UWO0.y.0) D m
g . . 3
2 =
\ﬁ(_/ Kﬁ(_)

Error information
Bit On (1): Error
Bit Off (0): Normal

Moudule READY
Bit On (1): Normal
Bit Off (0): Error

2) Run channel flag (‘( )’ means the case of IEC type, y: slot number)
The area where Run information of respective channels is saved
* XGB series base number is 0.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit0
UOy.01
(%UWO.y.1) Q19929 Q19199
o ) o ) ) ] ) )
=} =} ] > - > > > )
> > > > > > > >
o @ o @ @ o @ [
w (N} = o w N = o
h'd h'd
Channel information . .
. . Channel information
Bit On (1): Error . . )
Bit Off (0): Normal B!t On (1): In operation
’ Bit Off (0): Stop

3) Digital output value (‘( )’ means the case of IEC type, y: slot number)
(1) 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.
(2) Digital output value will be saved in 16-bit binary.
% XGB PLC’s base number is 0.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit 0

UQy.02 .
(%UWO.y.2) Channel 0 conversion value

U0Oy.03 .
) Channel 1 conversion value

U0x.04 Channel 2 conversion value
(%UWO0.x.4)

Uox.05 Channel 3 conversion value
(%UWO0.x.5)
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4) Input disconnection flag (( ) means the case of IEC type, y: slot number)
The area where the input disconnection detection signal of each channel is saved.
U0y.10.0 ~ U0y.10.3 (%UX0.y.160 ~ %UX0.y.163)

% XGB PLC’s base number is 0.

@
o

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit1

UOy.10

(%UWO0.y.10)

|

|

|

|
€ [ouueyd
Z jouueyd
T jouueyd
0 [uURYD

Y

Input disconnection detection
Bit On (1): occurrence of input disconnection
Bit Off (0): Normal

5) High limit alarm flag (( ) means the case of IEC type, y: slot number)
The area where the high limit alarm detection signal of each channel is saved.
UO0y.11.0 ~ UOy.11.3 (%UX0.y.176 ~ %UX0.y.179)

% XGB PLC’s base number is 0.

Bit1 Bit0

@
N

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3

UOy.011

(%UWO0.y.11)

|

|
€ JouueyD
Z IuueyD
T jouueyd
0 [suueyd

Y

Maximum warning detection
Bit On (1): occurrence of maximum warning
Bit Off (0): Normal

6) Low limit alarm flag (( ) means the case of IEC type, y: slot number)
The area where the low limit alarm detection signal of each channel is saved.
U0y.12.0 ~ U0y.12.3 (%UX0.y.192 ~ %UX0.y.195)

% XGB PLC’s base number is 0.

Bit 1 Bit0

@
N

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit 4 Bit3

€ Jouueyd
Z 1BuueyD
T jouueyd
0 [suueyd

~~
Minimum warning detection

Bit On (1): occurrence of minimum warning
Bit Off (0): Normal

(2) If the external 24V power is not provided, operating channel information [UOy.01.0~U0y.01.3
(%UX0.y.16 ~%UXO0.y.19)], input disconnection flag [UOy.10.0~U0Qy.10.3(%UX0.y.160~
%UX0.y.163)], high limit alarm flag [UOy.11.0~U0y.11.3(%UX0.y.176~%UX0.y.179)], low limit
alarm flag [UQy.12.0~U0y.12.3 (%UX0.y.192 ~ %UX0.y.195)] will be off.
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13.11.2 Operation parameters setting area

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

IS Descriptions Details R/W | Remark
address
: Bit 0 ~ Bit 3
0 Specify channel to use 0: Stop, 1: Run R/W
Input range setting (4 Bits)
0000 : 4 ~ 20mA
1 Specify range of input 0001 0 ~ 20mA RIW
voltage/current 0010:1~5V
0011:0~5V
0100:0~10V
0101 :-10 ~ 10V
Output data format setting (2 Bit)
00: 0 ~ 16,000
01: -8,000 ~ 8,000
10: Precise value
11: 0 ~ 10,000
3 Specify range of output |- In case of precise value RIW
data 4 ~ 20mA: 4,000 ~ 20,000
0 ~ 20mA: 0 ~ 20,000
1~5V: 1,000 ~ 5,000
0~5V:0~5,000 PUT/GET
0~ 10V: 0 ~ 10,000
-10 ~ 10V: -10,000 ~ 10,000
4 CHO filter constant
5 CHaZ1 filter constant
. 0 or 4 ~ 64,000 R/W
6 CH2 filter constant
7 CHa3 filter constant
Average process (2 Bits)
Specify average 00 : Sampling process
12 . - R/W
processing method 01 : Time average process
10 : Number of average process
13 CHO average value _
14 CH1 average value Input channe average type setting
Time average : 4 ~ 16,000 [ms] R/W
15 CH2 average value Count average : 2 ~ 64,000 [times]
16 CH3 average value
Bit 0 ~ Bit 3
21 Hold last value 0: Disable, 1: Enable R/W
0-3: CH 0-3 (10Dec, #: Channel No.)
. 10#: Channel range over
22 Setting error 20#: Filter constant range over RIW GET
30#: Average constant range over

(1) When memory addresses of 1, 4~7, 13~16 areas are entered from external setting values,
U0y.01.8~U0y.01.B (representative flag of setting error, in case of IEC type) is on and operates

with basic setting value. Error information is shown on error information area(No. 22).

(2) The system area (after No. 23 ) is prohibited for reading/writing. If this area is changed,

malfunction and breakdown can be made.

13-39




XGB Analog edition manual

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

@
N
@
[
@
o

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit 3

Address
No. 0

|

|

|

|
€ [ouueyd
Z 1auueyd
T [ouueyd
0 [uUBYD

Y

Designation of used channel
Bit On (1): Operation
Bit Off (0): Stop

2) Setting input range
(1) The range of analog input voltage are DC 1~5V, DC 0~5V, DC 0~10V, DC -10~10V, the
range of analog current input are DC 4~20mA, DC 0~20mA.
(2) When the input range is not set, it is handled as range of DC 4~20mA.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit 0

Address

No. 1
Channel 3 Channel 2 Channel 1 Channel 0

-
Input range setting (4 bit per channel)
0:4~20mA
:0~20mA
:1~5V
:0~5V
:0~10V
:-10~10V

OB WN P

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

0 ~ 16000.
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0
Address
No. 3 2 2 9 9
) ) ] ]
— —_ — — — — — - =} > =} >
> > > >
e} e @ @
w N = o
—
-~
Output data setting (2bit per channel)
0:0~ 16000
1:-8000 ~ 8000
2 : Precise value
3:0~ 10000

Case of precise value

4 ~ 20 mA: 4000 ~ 20000

0 ~ 20 mA; 0 ~ 20000
1~5V: 1000 ~ 5000
0~5V:0~5000
0~10V:0~10000

-10 ~ 10V: -10000 ~ 10000
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4) Setting filter constant
(1) When the filter constant is specified with 0, the filter will not be operated.
(2) If the filter constant is not specified with anything, it can't filter and it will be handled in 0.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit1 Bit 0

Address
No. 4
Address
No. 5

Channel 0 filter constant (0 or 4 ~ 64000 ms)

Channel 1 filter constant(0 or 4 ~ 64000 ms)

Address
No. 6
Address
[\ (o4

Channel 2 filter constant(0 or 4 ~ 64000 ms)

Channel 3 filter constant(0 or 4 ~ 64000 ms)

5) Setting average process method
(1) When setting average process, the average process method is selected among
time average, number of averages, moving average.
(2) If setting average process is not specified, all channels will not handle the average

process.
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit0
Address o o o o
No. 12 > > = =
] o o o
— — _ — — — — - =) =) > ]
> > > >
@ @ @ @
w N [ o
—
-~

Designation of average processing method(2bit per channel)
0 : Sampling processing

1: Time average processing

2 : Average of number of rocessing

6) Setting average value
(1) The average value is set depending on setting area of average process method.
(2) When the average value is out of the setting area, the average process will not be made.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

Address

N Channel 0 average value

Address

No. 14 Channel 1 average value

Address
No. 15

Channel 2 average value

Address
No. 16

Channel 3 average value

gy

Input channel average value setting
Time average : 4 ~ 16000 [ms]
Number of average : 2 ~ 64000 [times]
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7) Maintaining valid conversion value
(1) In case that retaining valid conversion value is set at the same time, if the invalid value is

come, the late valid value will only be retained. For example, firstly, it is operated with 4
~20mA. Secondly, 10mA comes in. Finally, the signal is immediately falling down to 3mA
without falling down the current continually. In this case, relevant channels will retain the

output value of 10mA.
(2) When this function is set, digital output value related with actual range of analog input is

only shown. Refer to the actual range of the analog from "chapter 13.4".
(3) This function can only be operated within input range.

1) 4 ~ 20mA

2) 0 ~ 20mA

Refer to the using method from "chapter 13.6.5" for detail..
(4) Setting of retaining valid conversion value is as below.

@
~
o)
-
@
o

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3

Address

No. 21

€ Jouueyd
Z 1suueyD
T jouueyd
0 [suueyd

Y

Designation of used channel
Bit On (1): Permission
Bit Off (0): Stop

8) Error code
(1) It saves the error code detected from A/D conversion module.
(2) Error type and details is as below.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

Address _ _ .
E
rror information of setting

Type Error LED sign Details Priority of Remarks for
code error code reference
104 | | ED Setting error of channel range 1 w
Error 20# Flickering Setting error of channel filter value is the number
30# | 1sintevals | getting error of channel average value of CH 1~3

(3) When errors of two or more are caused, the high priority error code is saved. And when
the same error code is caused in channels of two or more, the error code of low channel

number is saved preferentially.

9) System area (after No. 23)
(1) The system area (after No. 23) is prohibited for reading/writing.

/I\ Caution

» If this areais changed, the product can malfunction and be broken.
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13.12 Example Program

(1) Setting of operation parameter of analog input module is explained.

(2) The initial setting condition is saved in internal memory of the analog input module by inputting
once.

(3) As below, these example programs are that the analog input modules of the slot No. 1 control the
output data of the analog input module and detect whether wire is disconnect.

13.12.1 Analog input program

1) Setting I/O parameter

I/0 Parameter Setting @El

All Baze l Siet Base l

= @3 Base 00 : Default | Slot | Module | Comment | Irput Filter |Emergenc:y Dut| Allocation |
& 00 : XxBC-DR32H (D Ofmain] [#BC-DR3ZH (DC 24v | 3 Standard [ms] Drefault POo0o ~ POO3F
&5 01 XBF-ADMC(Vo 1 - PO040 ~ POO7F
= 02 : Default
= 03 ! Default
= 04 : Default
oz 05 ¢ Default
= U6 : Default
=z 07+ Default
= 08 : Default
== 19 : Default
= 10 : Default

w oo |~ oo e o

=

LCurrent Conzurmption ] [Qeleteslot ] Delete Al ][ Dietailz ][ Print ¥ ] [ Ok, H Cancel

¥BFE-ADDAC (Molt/Current, 4-CH, 14bit)

HBF-AD04Calt/Current, 4-CH, 14bit)

Parameter cho | oW1 | oH2 E
[ Channel status Enable Disable Dizable Dizable
[~ Input range 4720ma * | 4~ 20md, 47 20me, 4™ 20mea,
Cutput tupe: O0~16000 016000 016000 016000
Filter constant 0 i} 0 0
[ Average processing Sampling Sampling Sampling Sampling
Average value 0 i} 0 0
[T Hold last value Dizable Disable Dizable Dizable

[ Ok l ’ Cancel l

(1) The channel 0 is set with operation channel, the ranges are set with 4~20mA.
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2) Example program

Comment JCHO Progran
uol.0o0.0  UD1.00.0  UO1.00.0  UO1.00.0 MOD000
—1./1 { | { | 11 —
1| 0T ERR  _OIERR  _O1ERR  _OT_ERR
_MD|DD=DD [ Hov uot .0z 00100 ||
_01_CHO_DA
B Th
uot.10.0 MODoO1
—./| —
_01_CHO_ID
q 0
END
"

(1) The 'M000Q' is on while the module normally operates.
U01.00.0(Module Error) = Off
U01.00.F(Module Ready) = On
U01.01.0(CHO Run) = On
U01.01.8(CHO Error) = Off
(2) When the 'M0000' is on, conversion value (U01.02) of CHO is moved to the 'D00100'.
(3) If the error is caused on CHO, U01.10.0 Bit(CHO disconnection) and the MO0001 will be on.

3) Example Program (In case of IEC)

1o BUKD.1.0 EUMD.115 BUXD116 BUKD.1.24 WD
—./ || | | 1/ —
_01_ERR _01_ROY _DI_CTI-IIJ_.-'«E _Ell_[ltqHD_ER
if
FGE] WOWE
— —fH EHOF
L2
¥N0.1.2 HIN OUTE CHO_Output
_01 _CHO_D&
Th
i3
id #U%0.1.160 M1
| 53—
_D1_E[I|-ID_ID

(1) If the module operation is normal, the '%MX0" will be on.
%UX0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UX0.1.16(CHO Run) = On
%UX0.1.24(CHO Error) = Off

(2) If the '%MX0' is on, conversion value (%UWO0.1.2) of CHO will be moved to the variable of
"input value of CHO".

(3) If the disconnection error of CHO is caused, %UX0.1.160 (CHO disconnection) and the '"MX1'
Bit will be on.
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13.13 Breakdown test

Explain the test and measure method of breakdown while using the analog input module.

13.13.1 Checking the LED status in case of error

The analog input module has a LED and is able to check whether there is error of the module
through the sign of LED.

When CH is disconnected

When parameter setting

Item Normal Status .
(Input) is error
Flickering 1s intervals
LED Light on Flickering 1s intervals (When the input parameter

setting is error)

Module Operation

Normal operation

Operation of all functions

Operation of all functions

Sign of minimum input value

Operation of all functions
(Operation by basic value of
parameter)

Measure

Check wiring

Check parameter setting

13.13.2 Check the module status

The status of analog input module (Module type/information/OS version) can be checked through the

system monitor of XG5000.

1) The order of execution
It can be implemented through one of the methods among next items.

(D)[Monitor] -> [System Monitor] -> Click the right button of mouse on the painting of module.

-> [Module Information]

(2)[Monitor] -> [System Monitor] -> Double click the painting of module

(3)[Monitor] -> [Special Module Monitor] -> [XBF-AD04C] Selection ->Click the module information

(4)[Online] -> [I/O Information] -> [XBF-AD04C] Selection -> Click the details
(5)[Online] -> [I/O Information] -> [XBF-AD04C] Double click

2) Module information
(1) Module Name: Information of recently equipped module device is shown.
(2) OS Version: OS version of module is shown.

(3) OS Update Date: The OS prepared date of module is shown.

(4) Module status: The present error code is shown.
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13.13.3 Check and Measure the breakdown

1) The LED is turned off.

The LED is turned off.

:

The analog module is installed on
correct position.

S— Install the analog module correctly.

I

I/0O information is shown in XG5000
software.

o — Call our near agency or A/S center.

I

When the abnormal analog input
module is changed into normal one,
it operates well.

Yes | Call our near agency or A/S center.

2) The LED is flickering.

The LED is flikering.

@

The LED is flikering 1s intervals.

@

The wiring is normal.

Make wiring correctly by referring the
N — instructions.( Check disconnection)

T

The parameter setting is correct.
(Check 'PUT")

The operation parameter is error.

No T —| Set correctly by referring parameter setting
rules from instructions.

(Check error code)

d
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3) The analog input value is abnormal.

The analog input value is abnormal.

@

The external DC24V is normal.

Supply input power source of external

No __—bC24V.

I

FG ground is normal.

Modify FG ground correctly by referring
No — wiring method from instructions.

o

The parameter setting is normal.
(Permission of driving channels,
Input range setting)

Modify correctly by referring parameter
— fy y by gp

N . X .
° setting method from instructions.

o

External terminal wiring is normal.

Modify correctly by referring wiring method
No —— from instructions.

o

Call our near agency or A/S center.
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Chapter 14 Analog Output Module (XBF-DV04C/XBF-DC04C)

14.1 Setting Sequence before Operation

Before using the analog input module, follow steps below.

XBF-DV04C / XBF-DC04C

Wiring Wiring
o

Reading analog output data

—— @ Analog input test
°

Setting parameter —® parameter

Programming I—O Programming

°
(U device)

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

14 -1

Checking performance specification I—o Specification(14.2.2 performance specification)

Operating environment
® Output type and range
® Digital output range
® Analog output range

Wiring power (External DC24V)
® Wiring analog output
(Setting types of Voltage/Current input)

XG5000 special module monitor test mode

® XG5000 I/O parameter

Programming for reading analog data
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14.2 Specifications

14.2.1 General specifications

General specifications are as follows.

e Rel
No. ltems Specification elated
standards
1 Operating 0~55°C B
temperature
p | Storage 25~470°C -
temperature
Operating .
5~95%RH (Non-condensin -
31 humidity oRH ( 9)
Storage .
5~95%RH (Non-condensin -
41 humidity oRH ( 9)
For discontinuous vibration - -
Frequency Acceleration Amplitude Times
10 < f < 57Hz - 0.075mm
2
< f < _
. Vibration 57 < f < 150Hz 9.8m/s“(1G)
i . L 10 times in
Immunity For continuous vibration IEC61131-2
each
Frequency Acceleration Amplitude direction for
XY, Z
10 < f < 57Hz - 0.035mm
57 < f < 150Hz 4.9m/s?(0.5G) -
Shocks | © Max. impact acceleration : 147 m/s*(15G)
6 Immunit e Authorized time : 11ms IEC61131-2
y ¢ Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z directions)
Square wave +1,800 V LSIS standard
impulse noise
Electrostatic . . IEC61131-2
discharge Voltage : 4kV(Contact discharging) IEC61000-4-2
Radiated
. IEC61131-2
Noise i ~ !
7 . elet?tromagnetlc 80 ~ 1,000 MHz, 10V/m IEC61000-4-3
Immunity field noise
Seament POWTr Digital/Analog 1/0
Fast transient 9 Supply communication interface IEC61131-2
/Burst noise module IEC61000-4-4
Voltage 2kv 1kV
Ambi .
8 mplgnt No corrosive gas and dust -
conditions
Operating
9 . 2,000m or less -
height
10 Pollution 2 or less B
degree
11 | Cooling type Natural air cooling -
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14.2.2 Performance specifications
Performance specifications are as follows.

Performance specification
Items
XBF-DV04C XBF-DC04C
Channels 4 channels
Type Voltage Current
DC1~5V
Analog DC 0~ 5V DC 4 ~ 20mA
DC 0~ 10V DC 0 ~ 20mA
output Range DC-10 ~ 10V (Load resistance: 600Q or less)
range (Load resistance: 1kQ or more)
Output ranges are set in user program or /O parameter per each
channel.
Type 16 bit binary data (Data : 14Bit)
Unsigned
ol 0 ~ 16,000
Signed value -8,000 ~ 8,000
Ei’ri%i:j&:' 1,000 ~ 5,000 (1 ~ 5V) 4,000 ~ 20,000 (4 ~ 20mA)
Range . 0~ 5,000 (0 ~5V) 0 ~ 20,000 (0 ~ 20mA)
9 Precise value 0~ 10,000 (0 ~ 10V)
-10,000 ~ 10,000 (£10V)
Percentile
value 0~ 10,000
1/16,000
0.250mvV (1 ~ 5V)

Max. resolution 0.3125mV (0 ~ 5V) 1.0¢A (4 ~ 20MA)
0.625mV (0 ~ 10V) 1.254A (0 ~ 20mA)
1.250MV (£10V)

Accuracy 10.2% or less (When ambient temperature is 25C)
+0.3% or less (When ambient temperature is 0 ~ 55C)
Max. conversion speed 1ms/ channel
Setting of channel output status
- . (Select one among previous, Min, Max value)
Additional function . . X
Setting of interpolation method
(Linear interpolation, S-type interpolation)
Insulation method Pho_to—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
7ea (when using XBM(C)-Dxxx
Max. attachable number 1(;aeaa((wheenu:sir?g XB(I(E():()D-DXXX?-I?;/F;)(Z))
Weight 68g \ 69g
Consumed Internal (DC 5V) 70mA
current External (DC 24V) 160mA
Power Supply DC 20.4V ~ 28.8V
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Remark 1) To use the analog input module (14 Bit), It needs the basic unit more than below table.

Segment Version
XBM-DxxxS Type V3.30 or above
XBC-DxxxH Type V2.20 or above

XBC-DxxxSU Type V1.30 or above
XBC-DxxxS Type V1.20 or above
XEC-DxxxH Type V1.50 or above

XEC-DxxxSU Type V1.10 or above

XG5000 V3.64 or above
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14.3 Name of each Part and Functions

Respective designations of the parts are as described below.

S | I e
XBF-DV04C XBF-DC04C
RUN RUN
<« @ <+ @
@ @
CHD CHD N
*E =] 2 +[ o]
o |E o[BS
*[ o] *[ o]
-—|[o] -—|[o]
s |y @ wlgm| | (4O
| i |
e s )
=EN 7 o]
0] =EN
ecy }+ ® e }+®
XBF-DV04C XBF-DC04C
No. Name Description
» Displays the operation status of analog output module
On: Normal operation
@ | RUNLED

Flickers: Error occurs (Flickering 1s intervals)
Off: Power off or Module error

Terminal block

P Analog output(voltage, current) terminal, whose respective
channels can be connected with external devices

External power

supply
terminal

» Terminal for supplying the external DC24V

Ext. Connector

» Connector for extension modules
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14.4 Conversion Characteristic of each Output Range

The output conversion characteristic is described by graphs as follows after changing digital input set from
XBG basic unit to analog output (Voltage, Current).

In the digital input range, there are four kinds of value. Those are unsigned value, signed value, precise
value, percentile value.

I/0 conversion characteristic is as follows depending on each range of digital input.

1) Conversion characteristic of analog output module (XBF-DV04C)

5048 | 506 | 10.12 | 10.24 Gain value =
5V 5V 0v 10V T
3
QD
4v 3.75V | 7.5V 5V %
o
Analog g
output 3V 2.5V 5V ov _5:
value @
Q
5
8
2V | 125V | 25V | BV g
2
Y oV ov -10V i
0.952 | -0.06 | -0.12 | -10.24 | “* Offset value
. Unsigned value 191 0 8000 16000 16191
inp[z:tg \Ilt;lllue Signed value -8192 -8000 0 8000 s191
Percentile value -120 0 5000 10000 10119
(1) DC 1 ~ 5V Output range
Digital inout Analog output voltage (V)
igital inpu
g . 0.952 1 2 3 4 5 5.047
Unsigned value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(952 ~ 5,047) 952 1,000 2,000 3,000 4,000 5,000 5,047
Percentile value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
(2) DC 0 ~ 5V Output range
Digital value Analog output voltage (V)
: -0.06 0 1.25 2.5 3.75 5 5.059
Unsigned value
(-192 ~ 16,191) -192 0 4,000 8,000 1,2000 16,000 16,191
Signed value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(-60 ~ 5,059) -60 0 1,250 2,500 3,750 5,000 5,059
Percentile value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
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(3) DC 0 ~ 10V Output range

Analog output voltage (V)

Digital input
-0.12 0 2.5 5 7.5 10 10.119
Unsigned value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
Percentile value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
(4) DC -10 ~ 10V Output range
Analog output voltage (V)
Digital input
-10.24 -10 -5 0 5 10 10.239
Unsigned value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(-10,240 ~ 10,239) -10,240 -10,000 -5,000 0 5,000 10,000 10,239
Percentile value
-120 0 2,500 5,000 7,500 10,000 10,119

(-120 ~ 10,119)
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2) Conversion characteristic of analog output module (XBF-DCO04C: Current)

20.192 | 20.24 Gain value
20mA | 20mA Y T
Y
8
16mA | 15mA =
QO
3
a
Analog S
output | 12mA | 10mA =
value $
3
&
8mA | 5mA g
2
4mA OmA i
3.808 ‘ /L Offset value
L Unsigned value 191 0 8000 16000 16191,
in T?:,t::ue Signed value 8192 -8000 0 8000 8191
P Percentile value 120 0 5000 10000 10119
(1) DC 4 ~ 20mA Qutput range
o Analog output current (mA)
Digital input range
3.808 4 8 12 16 20 20.191
Unsigned value
(-192 ~ 16,191) -192 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8,192 ~ 8,191) -8,192 -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(3,808 ~ 20,191) 3,808 4,000 8,000 12,000 16,000 20,000 20,191
Percentile value
(-120 ~ 10,119) -120 0 2,500 5,000 7,500 10,000 10,119
(2) DC 0 ~ 20mA Output range
L Analog output current (mA)
Digital input range — - e 0 = 20 0239
Unsigned value
(-192 ~ 16,191) - 0 4,000 8,000 12,000 16,000 16,191
Signed value
(-8,192 ~ 8,191) - -8,000 -4,000 0 4,000 8,000 8,191
Precise value
(0 ~ 20,239) - 0 5,000 10,000 15,000 20,000 20,239
P til I
Py - 0 2,500 5,000 7,500 10,000 10,119

(-120 ~ 10,119)
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14.5 Accuracy

Accuracy of digital output value does not changed even if input range is changed. When digital input
range is selected with unsigned value, accuracy is +0.2% (Ambient temperature of 25+ 5 C)

20.03mA |20.04mA 5.01V 5.01V | 10.02V | 10.04V oo
20mA 20mA 5V 5V 1ov v
19.97mA | 19.96mA 4.99V 4.99v 9.98V .96V [~ fmm e

8mA 10mA 3V 2.5V 5v ov

anjeA 1ndino Bojeuy

4.03mA | 0.04mA 1.01v 0.01Vv 0.02V | -9.96V f------—+

4mA O0mA v ov ov -10v
3.97mA |-0.04mA 0.99v| -0.01v | -0.02V | -10.04V [~—————7
Digital input value 0 8000 16000

(1) Accuracy when using -10~10V output
16000 x 0.2% = 32
Accuracy range when using -10V output will become
(-10V - 32x1.25mV) ~ (-10V + 32x1.25mV) = -10.04 ~ -9.96V,

Accuracy range when using 10V output will become
(10V - 32x1.25mV) ~ (10V + 32x1.25MV) = 9.96 ~ 10.04V
(2) Accuracy when using 4~20mA output

16000 x 0.2% = 32

Accuracy range when using 4mA output will become
(4mA - 32x1pA) ~ (4MA + 32x1A) = 3.97MA ~ 4,03mA

Accuracy range when using 20mA output will become
(20mA - 32x1uA) ~ (20mA + 32x1uA) = 19.97mA ~ 20.03mA
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14.6 Functions of Analog Output Module

Functions of XBF-DV04C / DC04C conversion module are as described below.
Function Description

Channel e Specify Run/Stop of channel to execute analog output.
Run/Stop setting | e If the unused channel is set with Stop, whole operation time can be shorter.

e Set analog output range.

e The analog voltage output module provides four kinds of output ranges
(DC 1~5V, DC 0~5V, DC 0~10V, DC -10~10V).
And the analog current output module provides two kinds of output ranges
(DC 4~20mA, DC 0~20mA).

Range setting of
the output data

Range setting of | e Set digital input range.
the Input data | e The four kinds of digital input ranges are provided. (Refer from 14.2.2)

Channel output | e Set the output status of channel when changing 'Run’ to 'Stop'.
status e The four kinds of output statuses (Previous, Min, Mid, Max value) are provided.
Interpolation
method setting

e Set linear interpolation, S-type interpolation method.

14.6.1 Setting function of channel output status
Set the output against stop and abnormal condition of PLC.

1) Function
When initialization of module and error of PLC system are happened,
use to prevent abnormal output.

2) Type
You can set an output status of channel among Previous, Min, Mid, Max value.
(1) Previous value: The last output operated normally is retained.
(2) Min: The Min value of each range is outputted.
(3) Mid: The Mid value of each range is outputted.
(4) Max: The Max value of each range is outputted.

3) Example
When the range of output channel is set by 4 ~ 20mA and the output is 10mA, and then If the
system is changed from 'Run’ to 'Stop', the output will be as follows depending on setting data
of channel output status.
(1) Previous value: 10mA which is previous output value is retained.
(2) Min value: 4mA which is min value of relevant range is outputted.
(3) Mid value: 12mA which is mid value of relevant range is outputted
(4) Max value: 20mA which is max value of relevant range is outputted.
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14.6.2 Interpolation method setting

1) Functions
The output signal of module is used in order to execute interpolation output depending on set
interpolation time. When the voltage and current is outputted, it can be used to prevent
transient response of load system as a suddenly changed output.

2) Interpolation method setting
Interpolation method can set the one among interpolation prohibition, linear interpolation
S-type interpolation.

(1) Interpolation prohibition : It doesn't execute interpolation operation.
And it outputs digital input value intactly.

(2) Linear interpolation : The output is changed up to objective value with linear during the

interpolation time.
A
Analog output value

yy yy e o o 0

D/4 Reaching
atarget value

A 4 A 4 A 4 ~
»

— t/4 —P¢— t/4 —Pt¢— t/4 —Pt— t /4 —P ’ .
Interpolation time

Change of the output value /

(3) S-type interpolation : The output is changed up to objective value with S-type during the
interpolation time.

A
Analog output value

A
D/8¢

Reaching
atarget value

D/8¢
A4 A4 [

>

—t/4—>e—t/4—Pt—1t/4—Pe—1t/4—>

“ t >

Interpolation time

Change of the output value /

3) Interpolation time setting
The interpolation time can be set with the one among 10[ms], 100[ms], 1[s], 60[s].
The output is changed depending on interpolation method setting during the set
interpolation time.
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4) Interpolation output value
The interpolation operation value that is currently being outputted can check in parameter
area (Address No. 17 ~ 20) while using interpolation function.

Address of interpolation output value Details
No.17 Channel 0 interpolation operation value
No.18 Channel 1 interpolation operation value
No.19 Channel 2 interpolation operation value
No.20 Channel 3 interpolation operation value

5) Interpolation flag turns on while the interpolation is outputted. And when the interpolation
output value is reached at objective value, It will turn off.

Interpolation flag Details
UQy.01.8 Channel 0 interpolation output in operation
U0y.01.9 Channel 1 interpolation output in operation
U0y.01.A Channel 2 interpolation output in operation
U0y.01.B Channel 3 interpolation output in operation

6) Example
The output is changed from 4mA to 20mA and then when it is reached at 20mA, if the output
comes back 4mA again, you have to do as follows.

A
Analo X
outpu{qvalue Reaching a target value Change of the output value
20mA
18mA
12mA
Reaching
6mA atarget value
4mA
»~
4 155 P4 155 P4 155 P 155 W ¢ 155 P4 155 >4 155 P4 155 P Interpolation

J time
Change of ¢— f0s —— ¥ ————— B0s ——P
the output value
[&——  Interpolation >t Interpolation ——————p+———
flag On Interpolation flag On Interpolation

flag Off flag Off

1) During the interpolation output, If the internal parameter is changed, the interpolation operation will
be temporarily stopped and the output can be immediately changed to objective value.

2) If the change of internal parameter is needed, change the parameter during interpolation output
after the flag turns off when the analog output value is not changed.
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14.6.3 Disconnection detecting function
(Only for current output module XBF-DC04C)

If the analog current output module detects disconnection of output, it can show the status of

module.

In case that the module checks the disconnection and it is shown as the disconnection status,

there are faulty in parts of wiring connection paths. Please check and take action.

1) In case that the disconnection between used output wiring and module is caused, LED
can flicker 1s intervals and make an error flag.

2) The disconnection can be detected per each channel only for designed channels for
operation. LED can use from channel 0 to 3 in common.
If the one channel or more is disconnected, flickering will be generated.

Output connections Chanr)el LED condition Disconnection

operation flag

Operation On Off

Normal
Stop On Off
Output wiring is Operation F“i(;::grr\'/rﬁsls On
disconnected or Output is

not connected Stop On Off

3) If the disconnection is happened, disconnection flag of relevant channel will turn.

However, if the disconnection is changed to connection, the disconnection flag will turn off.

Disconnection flag Details
U0Oy.01.C Channel 0 Disconnection
U0y.01.D Channel 1 Disconnection
U0y.01.E Channel 2 Disconnection
UQOy.01.F Channel 3 Disconnection
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14.7 Installation and Wiring

14.7.1 Installation and separation of module

Notices in handling

Use the PLC within general specification ranges from instructions.

When the PLC is used out of the specified ranges, it will cause burning, getting electric
shock, abnormal operation.

/\\ Caution

» Fix the module after being equipped with binding bump of module.
If the module is incorrectly attached, the module will be broken and malfunction.

» Please be careful for external impact, like falling the case of module, terminal connector.

» Do not separate the PCB board of module from the case.

(1) Installation of module

e Remove the extension cover above the module to connect.

e Push modules to connect each other after situating four positions binding correctly.

¢ After connection, fix the binding hook that is in the upward part and downward part
completely.

IEETN BH

\

Hook for module fixing
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(2) Separation of module

¢ Divide connections by lifting hook for module fixing in the upward part and downward patrt.
e Separate modules by holding modules with both hands. (Do not hold strongly in the
module.)

Hook for module separating

/\ Caution

» When you try to separate the modules strongly, the hook and bump for fixing will be
broken.
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14.7.2 Notices in wiring

(1) Do not put the power line near the external 1/O signal line of analog input module. You have to
secure enough distance to avoid the interruption from the induced noise and the surge.

(2) The wire has to select by considering permitted current and the ambient temperature.
The maximum wire size is good in case of AWG22 (0.3mT) or more.

(3) When the wire is so near with high temperature machines and materials and touched with oil for
a long time, it can be short circuit and malfunction.

(4) When doing terminal ports wiring, check the polarity.

(5) In case that the high voltage line and the power line are wired at the same time, the induced
interruption is caused. So it can be a reason for breakdown.

14.7.3 Example for wiring

(1) Example for analog voltage output wiring (XBF-DV04C : Voltage)

Motor-driven devices

N |
1KO XBF-DV04C
or more RUN
-
1k
or more |
1k
or more _
CHO+ DiD o]
cro- | |\
+
1k
or more
=+
cie: | ||
DC24V
"
DC Power DC24V- Dg?‘w %
(For analog module) 5
FG XBF-DV04C

- e

% 1: Two-core twisted shield wire should be used as wire.
#2: DC power for analog power supply has to connect DC24V- with FG.
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(2) Example for analog current output wiring (XBF-DCO04C : Current)

Motor-driven devices

I |

6009 XBF-DC04C

or less RUN
6004
or less
600%
or less

CHO+ | ™ho o]

cro- | |\

CHi+ | o]

ot [ L \p5)

600% CH2
chzs O |°5)
or less CH2- [ F5 ]
CH3+ | cro

+— | o]

cha | [

DC24V ::

+
DC Power DC24V- DEW ]
(For analog module) =]
FG XBF-DC04C

~ =

% 1. Two-core twisted shield wire should be used as wire.
% 2: DC power for analog power supply has to connect DC24V- with FG.
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14.8 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 D/A conversion module, XG5000 provides GUI (Graphical User
Interface) for parameters setting of D/A conversion module. Setting items available through [I/O
parameters] on the XG5000 project window are as described below in the table.

Item Details

(1) Specify the following setting items necessary for the module operation.
- Channel Enable/Disable setting
- Output voltage(current) range
- Input data format setting
[I/O parameter] ]
- Channel output status setting
- Interpolation method setting

- Interpolation time
(2) When the parameters set by user in XG5000 is downloaded, that data is

saved in flash memory of XGB basic unit.

2) [I/O Parameter] Using method

(1) Run XG5000 to create a project.
(Refer to XG5000 program manual for details on how to create the project)
(2) Double-click [I/O parameters] on the project window.

Project Window x

lterns
o & klilk -
- MewPLC{XGBE-*BCH)-5top
¥4 Variable/Comment
—-[# Parametar
Basic Parameter
B /0 Parameter
+-T& Ermbedded Parameter
= Scan Program
MewProgram

Ll Project |
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(3) [I/O Parameter setting] On the 'I/O parameters setting’ screen, find and click the slot
equipped with analog input module.

/0 Parameter Setting

All Base l Set Baze l

= @ Base 00 : Default | Slat | tadule | Comment | Input Filter |Emergancy Dull Allocation |
= 00 Default Oirnain)
== 01 Default
= 02 Default
= 03 Default
== 04 Default
== 05 Default
= 06 Default
== 07 Default
= 08 Default
== 09 Default
= 10 Default

w o~ | o] e o]

=

Fin v] o[ oo

(4) 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.

p a0
All Base 1 Set Baze ]
= 7 Base 00 : Default | Slat | Module ‘ Comment | IrpLit Filker |Emergenc_u Dut| Allocation |
==z 00 Default fmair)
== 01+ Default ‘|_
= 02 Default 2 7 Digital Module List
e 03 ¢ Default 3 =-Jgl Special Module List
= 04 Default n <5 Analog Input Module
= gg gE:aU:t 5 = Analog Output Module
= B efault 5 B XBF-DV04A (Voltage, 4-CH)
e U7 1 Default B =BFDCO4A (Current, 4CH)
= 08 1 Default 7
== 09 Default g
= 10 ! Default 9
10 s @ Temp. Measuring Module

= @ Ainalog 10 Module

+ @ Positioning Module

<8 High Spead Courter Moduls

- &, Communication Moduls List
b v] [ o6 [ Coes

(5) After the module selected, click [Details].
I/0 Parameter, Setting @[‘5__(|

All Baze 1 Set Baze ]

= @ Base 00 : Default Slat
= 00 Default Ofmain]
&5 01 1 XBF-DY04C (Vo 1
= 02 : Default
= 03 : Default
= 04 Default
== 05 Default
= 06 : Default
= 07 Default
= 08 Default
== 09 Default
= 10 Default

Module ‘ Comment | Input Filker |Emergency Dutl Allacation |

w || o ||| |r

o

LCurrent Consumption ] [Qeletaslot Delete All ][ Dretailz ][ Frint "] I ak. H Cancel
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(6) A screen will be displayed for you to specify parameters for respective channels as below.
Click a desired item to display parameters to set for respective items.

XBF-D¥0AC(Voltage, 4-CH. 14bit)

HBF-DV04CY oltage, 4-CH, 14bit)
Parameter CHO CH1 CH2 CH3 |
[T Charinel status Dizable Dizable Dizable Dizable
[T Output range 15y 15y 15y 15y
Input type 0~16000 0~16000 0~16000 0~16000
[ Ch.Output type Formal value © Formal value | Formal walue | Formal value
[ Interpolation methad Dizable Dizable Dizable Dizable
Interpolation period 10[mz] 10[mz] 10[mz] 10[mz]
OF. ] [ Cancel
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14.9 Special Module Monitoring Functions

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

14.9.1 How to use special module monitoring

Special module monitoring function is described below based on the analog voltage output module
(XGF-DV04C).

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.

@ XBF-DADAC - XG5000 - [NewPrograml

%Emject Edit Find/Replace ¥iew Online |Monitor| Debug Tools Window Help

"u i Start Monitorin L o
NEaES (] | g3 m @@ ©arMonitoring Eex 5% |
o oo am =Ha i
— e = FPausing Conditions,., .
IR W EH M = &b iy @ Pausing
Project Windaow r 000000
lterns Systemn Manitoring
=2 xBF-DAN4C Device Monitoring
= NEVLPFCETGE'XBCH)'SWD @ Special Maodule Monitaring
i % P::;am:éromment {4 Trend Maonitoring
Basic Parameter
E /0 Parameter
+-[8, Embedded Parameter
H Sean Program [ Customn Events
MewProgram £ Data Traces

1) The screen may not normally be shown due to the lack of system resource. In this case, terminate
all applications and try to start XG5000 again.

2) I/O parameter set in status of [Special Module Monitor] is temporally set to implement the test.
So, If status of [Special Module Monitor] is ended, 1/0O parameter which is set becomes extinct.

3) The test of [Special Module Monitor] is a examination function to check operation of the analog
input module when the sequence program is not made up.

2) How to use [Special Module Monitoring]
(1) 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.

Baze Slat Module
@EBase 0 ﬂ Internal High 5peed Counter Module[Open-Collector, 8-CH)
T Base 0 ﬂ Internal Pasition Module [Open-Collector, 2-CH)
P Base 0 ﬂ Slot 1 #BF-DCO4C[Current, 4-CH, 14bit)
P Baze 0 ﬂ Slat 2 #BF-DW04CY olkage, 4-CH. 14bit)
< >
[ o)
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(2) Select a special module then click [Module Info.] button to display the information as
described below.

Special Module Information @E|

m] Digplays the infarmations of zpecial module.

Item Information |
todule Mame HBF-DWVO4C[Voltage, 4-CH. 14kit)
05 Wer ver, 1.0
05 Update Date 202712
Module Status Mormal. (0]

(3) Click [Monitor] button in the [Special Module List] window to display the [Special Module
Monitor] window as below.

XBF-DVOAC(Voltage, 4-CH, 14bit)  [2]|[X]

HBF-DVOACHaolkage, 4-CH, 14bit)

Item Setting walue | Current walue |
Chi Digital walue
Ch1 Digital walue
Ch2 Digital value
Ch3 Digital value
Iterm Setting value Current value
Chatiel Chi
Channel status Dizable
Output range 15
|nput tope 0~1e000
Ch.Output tppe Formal value
Interpolation method Dizable
Interpolation period 10[mz]
D/ autput value ]
Output enable Dizable
Start Mu:-nitu:-ring] [ Test l

Cloze
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(4) [Start Monitoring] button will show you digital input data of the operating channel.

RIx

*BF-D¥DAC(Yoltage, 4-CH, 14bit)

=BF-DWO4Colkage, 4-CH. 14bit)
Item Setting value (r Current value
ChO Digital walue ]
Ch1 Digital walue ]
Ch2 Digital value 0 < Monitoring
Ch3 Digital value u]
Item Setting value Current va%\
Channel Chi
Chanrel status Dizable Dizable
Output range 1B 1B
Input type 0~1e000 0~1e000
Ch.Output type Formal walue Formal walue .
Interpolation method Dizable Dizable < CHO details
Interpolation period 10[ms] 10[mnz]
024 output walue 0 0
Output enable Dizable Disal:-lej
[5top Moritaring [ Test l

Execution screen of [Start Monitoring]

(5) [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].

XBF-DV0AC(¥oltage. 4-CH., 14!

HEF-DWOAC MV oltage, 4-CH. 14bit)

Item Setting value Current value |
Chi Digital walue a
Ch1 Digital walue u}
Chz Digital value u}
Ch3 Digital walue a
Item Setting value | Current value
Channel Chi
Charnnel status Dizable Dizable
Output range 010 ) 15
Input type 0~16000 0~16000
Ch.Output tppe Formal walue Formal walue
Interpolation method Dizable Dizable
Interpolation period 10[ms=] 10[mz]
D/ output walue a a
Output enable Dizable Dizable
[Stop Monitoring] [ Test ]

Cloze

Execution screen of [Test]

(6) [Close] is used to escape from the monitoring/test screen. The Max value, Min value,
current value will not saved anymore after the monitoring/test screen is closed.
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14.10 Register U Devices

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

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

10 Parameter Setting E]El

All Base l Set Basze l

= 00
&, 0

= 02

03:
04 :
0s:
0g :
o7
0g:
09
10

= @3 Base 00 : Default

 Default
1 xBF-DV04C{Vo
 Default
Default
Default
Default
Default
Default
Default
Default
Default

| st | Module [

Cornrnent

| Input Filter | Emergency Dutl Allocation |

Ofrmain]
H#BF-DVO4CVolage, 4

o oo [~ o | o e | e

=1

~ POOFF

[ LCurrent Consumnplion ]

[ Delete Slot ]

[ Delet=an | [

Details

Ok Cancel ]

J

Print Y] [

J [

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

# XBF-DADAC - XG5000 - [Variable/Comment]

Project Edit Find/Replace “ew Online Monitor Debug Tools Window Help
NSaES @ @e Bme P i 5B E X 8K D0 B AL
vg ol v BAODE Lk #e i 09 2RO i
@ o v =/
Project Window x
[V] View ¥ariable | 5] view Device & | View Flag
Itemns
= 8§ ®BF-DADC ‘ Variable Type | Device ‘ Used ‘ Comment ‘
= @ NewPLC{XGB-XBCH)-Stop 1 1 O
9 Variable/Comment
= [# Parameter
Basic Parameter
[ /0 Parameter
E Embedded Parameter
[=] Scan Program
MewProgram
™% Praject i MewFrogram M Variable/Commeant
x| Monitor 1 A Monitor 2 A Monitor 3 A Monitor 4 |x\ [#](m]%, Result A4 Check Program A Find 1 A, Find 2 4 Communication 4 Cross Reference j, Used Device
4 4
MNewPLC Stop L, USE, Ok Wiew Variable Owerwtite

(3) Select [Edit] — [Register U Device].

XBF-DAOAC - XG5000 - [Variable/Comment]

Erujecl’m Find/Replace Wiew Online Monitor Debug Tools Window Help N
D& 6@ HEBRE X B W B
W[, o e BEBLEREFE | 00 BRI DY I
i Capy Crl+C ¥l e} @ oo 10 v =
Project Windo .
Mams 7 Delete Del [ V]View Variable WE\hewame [¥] tiew Fiag 1
= & XBF- Select All Cirl+a | Variahle | Type ‘ Device ‘ lsed | Comment ‘
= @%uﬁ Insert Line CH+L 4|_! o
= 8¢ Delete Line Ctrl+D
Export Variables to File,,,
8 Import Yariables from File,..
=] E| Fiegister U Device
M Delete Al unused variables/comments, . MewProgram & Variable/Comment
=[] »)__ Fieallocate All Auta-allocation Variables... x| [ JMJ%, Result f Check Program A, Find 1 ), Find 2 A Communication 4, Cross Reference j, Used Device
A‘ulumalical\y registers comments in the U Devices according to the special module se{ in the /0 pi WewPLC Stop L. USE, 0K View Variable Overuwrite
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_ (4) Click “Yes’

BES
\g Project Edit Find/Replace VMiew Online Monitor Debug Tools Window Help -3 x
inEads o @e Bee D i $EE X |8 Doh 0h B0 W 4 LY
g oo am BOEE Gk B = 0® (ERE0Y
@ oz v S
Project Window
lterns
= -H XEF-DANC HE5000
S} NEWPL.C(XGB‘XECH)'SW 9 Autornatically register comments in the U Devices according to the special module setin the /0 parameter,
%J Variable/Comment __./ Ehe(prev;ﬁnus corments will be deleted,
= [# Parameter Em e
Basic Parameter k
& 1/0 Parameter
#- & Embedded Parame
= Scan Program
MNewProgram
B Project MewProgram 'y Variable/Comment
:<| tMonitor 14 Monitor 2 A Monitor 3 A Monitor 4 |>:\ [»][v]} Result 4 Check Program a Find 1 A Find 2 4 Communication 4 Cross Reference 4 Used Device
MewPLC Stop L. USE. 0K Overwrite
(5) As shown below, the variables are registered.
| V| view Variable l?'u’ieuu Deviee | [9]View Flag ]
Yariable | Type ‘| lNevice | Used | Comment
1 _01_CHO_ERR EIT 1Jo1.00.0 r #nalog Output Module: CHO Error
2 _01_CHI_ERR BIT 1Jo1.00.1 r #nalog Output Module: CHI Error
3 _01_CHZ_ERR BIT um.an. 2 r #nalog Output Module: CHZ Error
] __CH3_ERR BIT 1 .an. 3 r #na log Output Module: CH3 Error
5 _01_ROY EIT ot .an.F r #ra (og Output Module: Module Readw
f _01_CHO_&ET EIT .o .o r dnalog Output Module: CHO Actiwve
7 _01_CHI_&ET EIT .o r #nalog Output Module: CHI Active
g __CHZ2_&CT BIT um.m.2 r #dnalog Output Module: CHZ dctive
3 __CH3_&CT BIT .o .3 r #dnalog Output Module: CH3 Active
10 |_01_CHO_IWTP BIT .o .a r #ralog Output Module @ CHO Interpolation Enebled
1 _01_CHI_INTF BIT o .m.a r #ra log Output Module: CHT Interpolation Enabled
12 |_01_CHZ_IWTP EIT oot A r dnalog Output Module: CHZ Interpolation Enabled
13 |_01_CH3_IWTP EIT .o .B r dnalog Output Module: CH3 Interpolation Enabled
14 |_01_CHO_OUTEW  EBIT 1o1.0z.0 r #nalog Output Module: CHO Output Status Setting
15 [_01_CHI_OUTEW  BIT 1o1.0z2.1 r #ralog Output Module: CHT Output Status Setting
16 [_01_CHZ_OUTEW  BIT um.nz2.2 r #nalog Output Module: CHZ Outpot Status Setting
17 |_01_CH3_OUTEW  BIT .oz, r #nalog Output Module: CH3 Outpot Status Setting
18 |[_01_OUTEN NaRo .2 r #na log Output Module: Output Status Setting
19 |_01_CHO_DATA aRn o103 r dnalog Output Module: CHO Input
20 _O1_CHI_DATA WORD 1o1.04 r #nalog Output Module: CHT Input
21 _01_CHZ_OATA NaRo ot .05 r #nalog Output Module: CHZ Input
22 | _O1_CH3_DATH NaRn .06 r #nalog Output Module: CH3 Input

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

|| elobal variable l— Direct Wfariable Corment [ Fag |

Yariable Kind | Yariable | Type | hddress | Initial Yalue |Retain| Used | EIP | Conmerit
1 YAR_GLOBAL _01_CHO_ACT BOOL BURDLT 16 r r [T 4nalog Output Module: CHO Active
2 YAR_GLOBAL _01_CHO_DATA WORD B0 1.3 r r [T Analog Dutput Module: CHO Input
3 YAR_GLOBAL _01_CHO_ERR BOOL BUXD.1.0 r r [T Analog Dutput Module: CHO Error
4 YAR_GLOBAL _01_CHO_INTP BOOL BUND. 1. 24 r r [T Analog Dutput Module : CHO Interpolation Enabled
B VAR_GLOBAL _01_CHO_OUTEN  'BOOL BUND.1.32 r r [ Analog Dutput Module: CHO Output Status Setting
i YAR_GLOBAL _01_CHI_ACT BOOL BUXD. 7 r r [ Analog Dutput Module: CHI Active
7 YAR_GLOBAL _01_CH1_DATA WORD B0 1.4 r r [T Analog Dutput Module: CHI Input
i YAR_GLOBAL _01_CHI_ERR BOOL IR r r [T Analog Dutput Module: CHI Error
9 WYAR_GLOBAL _D1_CHI_INTP BOOL BUXD. 1. 25 r r [ Analog Dutput Module: CHI Interpolation Enabled
10 [V&R_GLOBAL _0D1_CHI_OUTEN  'BOOL 2UXD.1.33 r r [T Analog Dutput Module: CHI Output Status Setting
11 |V&R_GLOBAL _01_CH2_ACT BOOL BUKD.1.18 r r [ Analog Dutput Module: CHZ Active
12 |V4R_GLOBAL _01_CHZ_DATA WORD 20 1.5 r r [T Analog Dutput Module: CHZ Input
13 |VaR_GLOBAL _01_CH2_ERR BOOL BUxD.0.2 r r [T Analog Output Module: CHZ Error
14 |VaR_GLOBAL _01_CHZ_INTP BOOL BUKD.1.26 r r [T Analog Output Module: CHZ Interpolation Enabled
15 |VéR_GLOBAL _01_CH2_OUTEN  'BOOL BUKD.1. 34 r r [T Analog Output Module: CHZ Output Status Setting
16 [VéR_GLOBAL _01_CH3_ACT BOOL BUX0.1.19 r r [ nalog Output Module: CH3 Active
17 |VaR_GLOBAL _01_CH3_DATA WORD FN0.1.6 r r [T dnalog Output Module: CH3 Inpot
18 |VaR_GLOBAL _01_CH3_ERR BOOL BUKD.1.3 r r [ 4nalog Output Module: CH3 Error
19 |VaR_GLOBAL _01_CHA_INTP BOOL BUxD.1.27 r r [ 4nalog Output Module: CH3 Interpolation Enabled
20 |VAR_BLOBAL _01_CH3_OUTEW  BOOL FUX0.1.35 r r [T énalog Output Module: CH3 Output Status Setting
21 |VAR_GLOBAL _01_OUTEN WORD FN0.1.2 r r [T Analog Output Module: Output Status Setting
22 |VAR_GLOBAL _01_RD¥ BOOL BUXDLT 15 r r [T Analog Output Module: Module Ready
B [ -~ r r r
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2) Save variables

(1) The contents of ‘View Variable’ can be saved as a text file.

(2) Select [Edit] -> [Export to File].

(3) The contents of ‘View variable’ are saved as a text file.

3) View variables
(1) The example of XBC type is as follows.

U01.00.F
D I i hOODF L0102 ||
0,010
| Wy 0 ugt .03 ||
UDLD:H ny 4000 ugt .04 ||
Um.DIl.E Wy 8000 unt .03 ||
LIU1.D=1-3 Woy 12000 unt .03 ||
END
19
(2) Select [View] -> [Variables]. The devices are changed into variables.
_01_ROY
D | [ oy hoOOF 01 _ouTEN] |
o1_gn_ic 01 _CHO_D
I | 0 01 H00)|
01_gIAC | 01 _chi o
MO g0 L
— | | ATH
010240 01 _CHi_D
MY soop Dl L
I ATh
_DI_ETHS_#.E 01 _CHOD
: M 1o D1 L
END
19
(3) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
um.nln.F [ wov hODDF U01.02 |
) T _O7_O0TEN
1010 [ 0 uoi.03 |}
01 _CH_4C -O7.CH0.DA
; Th
le.D:l ! [ oy 4000 uo1.04 ||
_01CHI_4C 1L oA
! Th
UD1.D=1.2 [ oy 8000 uoi.03 ||
01 _CH2 4 O7-LH0.DA
) Th
LIm.DIl.S [ v 12000 U013 ||
01 _CH3_AC 7L DA
; Th
END
19
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(4) Select [View] -> [Device/Comments]. Devices and comments are both displayed

ugi.00.F [ wov haooF U102 ||
1 I h
#na log fnalog
Output Output
Module: Module:
MEduée g?t€”t
eady i
setting
UU1-UJ-U | MOy hOooF uat.03 L
| |
Ara log Analog
E%}DHt #%}DFt
odule: odule!
CHO in CHO input
operation value
UU]-UJ-I ! MOy hO0oF uat. 04 L
Ara | og fhna.| 09
E%ﬁm ﬁ%wﬂ
odule: odule:
CHT in CH1 input
operation value
UU]-UJ-E ! MOy hOooF uat. 05 L
Ara log Analog
E%}DHt #%}DFt
odule: odule:
CHZ in CHzZ input
operation value
UU]-UJ-S ! MOy hOooF uat. 06 L
Ara | og fna. |09
Ef}pft #ﬂ}pft
o odule:
CHI in CH3 input
operation value
END

(5) In case of IEC-type can also see variety option variables like (1) ~ (4). As shown below, there
is an example when 'Variable/Instruction window' is selected in the IEC-type.

L0

EMR0
|
1k

_01_RoY
171

_01_CHO_AC
| |

Lf

L2

[t

L5

[=3

L7

LI |
Analog
Output
Modu e
Module

Ready

T
#na | og
Output
module:
CHO in
operaiton

__CH1_AC MOVE
— F—EN EHO-
#na | og
Output
module:
CHT in
operaiton

_O1_CH1_D&
Th 1

#na | og
Output
Module:
CHT Input

_01_CH2_AC
!

CH1_Conver
IN QUTE sion_walue

_01_CHO_DA
o

Analog
Output
Modu e
CHO Input

HOYE

ENO

auT

— |
#na | og
Output
module:
CHZ in

operaiton

_01_CH3_AC
=

#na | og
Output
module:
CH3 in
operaiton

_01_CH3_DA
T4 1

Ana log
Output
Module:
CH3 Input

MOWE

ENOF

auT|

CH3_Conwer
F sion_value
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14.11 Internal Memory

Describes configuration and function of internal memory

14.11.1 Data l/O area
Describes data 1/O area of analog output module.

Device assigned ; ;
Type Description Details R/W Ig:‘rgic tlnoar:
XBM/XBC |  XEC :
U0y.00.0 |%UX0.y.0 BIT |ChannelO Error
U0y.00.1 |%UXO0.y.1 BIT |Channell Error Parameter setting
On(1): Setting error DVO04C /
U0y.00.2 | %UXO0.y.2 BIT |Channel2 Error Off(0): Setting normal R |DCo4C
U0y.00.3 | %UXO0.y.3 BIT |Channel3 Error cPU
On(1): Ready for action
0,
UOy.00.F | %UXO0.y.15 BIT |Module Ready Off(0): Not ready
UOy.01.0 |%UXO0.y.16 BIT |ChannelO In operation
U0y.01.1 |%UX0.y.17 BIT |Channell In operation Channel operation DVvo4C /
On(1): Operation R |DC04C —
U0Oy.01.2 |%UXO0.y.18 BIT |Channel2 In operation Off(0): Stop CPU
U0y.01.3 | %UXO0.y.19 BIT |Channel3 In operation
U0Oy.01.8 |%UXO0.y.24 BIT |Channel O Interpolation output
U0y.01.9 |%UX0.y.25 BIT |Channel 1 Interpolation output Interpolation output status Dvo4C /
On(1): Interpolation output | R |DC04C —
UOy.01.A |%UXO0.y.26 BIT |Channel 2 Interpolation output Off(0): Stop CPU
UOy.01.B |%UXO0.y.27 BIT |Channel 3 Interpolation output
U0Oy.01.C |%UXO0.y.28 BIT |ChannelO disconnection detection | _. . .
Disconnection detection
U0y.01.D |%UXO0.y.29 BIT |Channell disconnection detection | On(1): Disconnection DCO4C —>
detection R
UOy.01.E |%UXO0.y.30 BIT | Channel2 disconnection detection | Off(0): Stop CPU
Only for XBF-DC04C
UOy.01.F |%UXO0.y.31 BIT |Channel3 disconnection detection (Only for )
DVO04C /
U0y.02 %UWO0.y.2 | WORD | Output enable setting Output status setting W [DC04C «~
CPU
U0y.02.0 |%UXO0.y.32 BIT | ChannelO Output enable setting
U0y.02.1 |%UX0.y.33 BIT |Channell Output enable setting | Output enable setting Dvo4cC /
On(1): Output enable W [DC04C «~
U0y.02.2 |%UXO0.y.34 BIT |Channel Output enable setting Off(0): Output prohibition CPU
U0y.02.3 |%UXO0.y.35 BIT |Channel3 Output enable setting
DVo04C /
U0Oy.03 %UWO0.y.3 | WORD | CHannelO Input value W [DC04C «~
CPU
DVO04C /
UOy.04 %UWO0.y.4 | WORD |Channell Input value W [DC04C «~
Output conversion value CPY
P DV04C /
U0y.05 %UWO0.y.5 | WORD |Channel2 Input value W |DC04C «
CPU
DVO04C/
U0y.06 %UWO0.y.6 | WORD |Channel3 Input value W [DC04C—
CPU
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- In the device assigned, 'y’ means slot number equipped with module.
- In order to read ‘CH2 conversion value’ of A/D conversion module installed on Slot No.4, it

shall be displayed as U04.05. (In case of IEC type %UWO0.4.5)

Word Separator Base No
uo4 ! 05 %UWO0.4.5
Device Type SlotiNo. Word Device Type s& NO?/\/ord

[XBC type] [IEC type]

- In order to read ‘CH1 conversion value’ of A/D conversion module installed on Slot No.5, it
shall be displayed as U05.02.1 (In case of IEC type %UWO0.5.33)

Word Separator Bit Separator Base No

Uuos ? 0 2 ? 1 %UXO0.5.33
‘ i ‘ ‘ Dt:t:cev‘: e i B‘¢ 3
Device Type St No. Word Bit1 yp! Shot No.lt 3
[XBC type] [IEC type]

1) Module Ready/Error flag ( ‘( )’ means the case of IEC type, y: slot number)
(1) U0y.00.F(%UXO0.y.15): It will be ON when PLC CPU is powered or reset with D/A

conversion ready to process A/D conversion.
(2) U0y.00.0 ~ U0y.00.3(%UX0.y.0 ~ %UX0.y.3): It is a flag to display the error status of D/A

conversion module.
% The base number of XGB PLC is ‘0.

@
N
@
s
@
o

Bit6 Bit5 Bit4 Bit3

Bit 15 Bit 14 Bit 13 Bit12 Bit 11 Bit 10 Bit9 Bit8 Bit7
UO0y.00
(%6UW0.y.0) | Q1219182
P ) ) ) o
Q - - - - - - =} =} > >
2 > =] =] =]
< [ch @ @ @
w N = o
k_Y_) - _J
e
Moudule READY Error information
Bit On (1): Normal Bit On (1): Error
Bit Off (0): Normal

Bit Off (0): Error
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2) Channel operation information
(1) This area shows the channel being used.

¢ The base number of XGB PLC is ‘0.

@
@
@
N
@
[
@
o

Bit 15 Bit 14 Bit 13 Bit12 Bit11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit 5 Bit 4

U0y.01

(%UWO.y.1)

€ jouueyd
Z |ouueyd
T jouueyd
0 [ouUeyD

Channel information
Bit On (1): In operation
Bit Off (0): Stop

3) Status of interpolation output
(1) This area shows the channel being outputting interpolation.

¢ The base number of XGB PLC is ‘0.

Bit15  Bit14  Bit13  Bit12  Bitll  Bitl10  Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
U0y. 01 o o o o
(%UWO.y.1) > > > >
Q Q Y D
_ _ _ _ 5 =] =] 5
=] 5 5 =] - - - - - - - -
@ @ [0 [
w N = o
'

Interpolation output condition
Bit On (1): Interpolation output
Bit Off (0): Off

4) Output disconnection detection (Only for current output module XBF-DC04C)
(1) This area shows the channel detecting output disconnection.
% The base number of XGB PLC is ‘0’.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0

UOy.01

(%UWD.y.1)

€ jouueyd
Z 1auueyd
T louueyd
0 |auueydD

'

Disconnection detection information
Bit On (1): occurrence of disconnection
Bit Off (0): Normal
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5) Output permission setting
(1) The output enable / disable for each channel can be set.
(2) When the output permission is not set, the output of all channels will be prohibited.

¢ The base number of XGB PLC is ‘0.

@
N
@
S
@
5]

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit4 Bit3

UQy.02

(%UWO0.y.2)

€ jouueyd
2 1euueyd
T 1ouueyd
0 [ouueyD

.

Y
Output permission information
Bit On (1): Permission
Bit Off (0): Prohibition

6) Digital input value
(1) Unsigned value(-192~16,191 / 0~16,191), Signed value(-8,192~8,191 / -8,000~8,191),
Precise value(-952~5,047 / -60~5,059 / -120~10,119 / -10,240~10,239 / 3,808~20,191 /
0~20,239), Percentile value(-120~10,119 / 0~10,119) can be used within these ranges
depending on the setting of input data type.
(2) If the digital input value is not set, it will be handled as '0'.
% The base number of XGB PLC is ‘0'.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0

(yLLJJ(\)A)/,(')O? 3) Channel 0 Digital input data
(cyld(\)/\)//(')oj 4) Channel 1 Digital input data

(cyld%(')of ) Channel 2 Digital input data
(‘VLLJJ%(.)OS 6) Channel 3 Digital input data

(1) If the external 24V is not supplied, the operation channel information [UOy.01.0 ~
U0y.01.3, (%UX0.y.16 ~ %UXO0.y.19)], interpolation output status flag [UOy.01.8 ~
UOy.01.B (%UXO0.y.24 ~ %UXO0.y.27)], output disconnection detection flag [UOy.01.C
~  U0y.01.F (%UX0.y.28 ~ %UXO0.y.31) ], will be turned off.

14 -31




XGB Analog edition manual

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

ELITE 7 Descriptions Details R/W | Remark
address
. Bit 0 ~ Bit 3
0 Specify channel to use 0: Stop, 1: Operation R/W
Output range setting (2Bit)
00:1~5V (4~20m)
1 Specify voltage output range [01:0~5V (0 ~ 20mA) R/W
10:0~10V
11:-10 ~ 10V
Input data type setting (2Bit)
00: 0 ~ 16,000
01: -8,000 ~ 8,000
10: Precise value
11: 0 ~ 10,000
- - In case of precise value
2 Specify input type 4 ~ 20mA: 4,000 ~ 20,000 R/W
0 ~ 20mA: 0 ~ 20,000
1~ 5V: 1000 ~ 5,000
0~5V:0~ 5,000 PUT/GET
0~ 10V: 0 ~ 10,000
-10 ~ 10V: -10,000 ~ 10,000
3 Specify ChO output setting | Output status setting (2Bit)
- . 00: Previous value output
4 Specify Ch1 output setting 01: Min value output RIW
5 Specify Ch2 output setting | 10: Mid value output
6 Specify Ch3 output setting | 11: Max value output
Interpolation method setting (2Bit)
11 Interpolation method 82 Ei;oehall?lit;](igrpolation R/W
10: S-type interpolation
Interpolation time setting (2Bit)
00: 10[ms]
12 Interpolation time 01: 100[ms] RW
10: 1[s]
11: 60[s]
13 CHO setting error 0: Normal operation
. 31#: Excess error of output range setting
14 CH1 setting error 41#: Excess error of digital input value range R GET
15 CH2 setting error 51#:r§>rigeess error of interpolation method
16 CH3 setting error (Decimal, #:Channel number, CH 0-3)
17 CH 0 interpolation value
When the interpolation operates:
18 CH 1 interpolation value Show operated current output digital value.
When the interpolation is prohibited: R GET
19 CH 2 interpolation value Show the output value in the data I/O area.
(U0y.03~06, %UWO0.y.3~6)
20 CH 3 interpolation value
- System area . - i i
22 ~44 (Offset/Gain save area) Read / Write Prohibited
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(1) In case of U0y.00.0~U0y.00.3 and IEC type, %UXO0.y.0~%UX0.y.3 turns on and
operates as the basic setting value when Inputting except set value in 1, 2, 11 area
of memory address.

(2) The system area (after No. 22) is prohibited to read/write.

If this area is changed, malfunctions or breakdowns will be happened.

1) Operation channel setting
If the operation channel is not set, all channels will be stopped.

Bit9 Bit 7 Bit6

@
N
@
=
@
5

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 8 Bit5 Bit 4 Bit 3

Address

No. 0

€ jouueyd
2 1auueyd
T |ouueyd
0 [uUBYD

~~
Designation of used channel
Bit On (1): In operation
Bit Off (0): Stop

2) Output range setting
The range of analog output voltage is DC 0 ~ 10V. And the range of analog output current is DC 4

~20mA, DC 0 ~ 20mA.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit 0

Address
No. 1

Channel 3 | Channel 2 | Channel 1 | Channel 0

-~
Output range setting (Channel per 2 bits)
00:1~5V (4 ~20mA)
01:0~5V(0~20mA

10:0~10V

11:-10~10V

3) Input data type setting
(1) Input data type can be set for each channel.
(2) All channels will be handled as the range of 0~ 16,000 when the input data type is not set.

Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0

Bit 15 Bit 14
Address
No. 2
- - - - - - - — | Channel 3| Channel 2 | Channel 1 | Channel 0
. o
-In caseA_of precise value Input data type setting (2 bits per channel)
4 ~ 20mA; 4000 ~ 20000 00 : 0 ~ 16000

0 ~ 20mA: 0 ~ 20000

1~ 5V: 1000 ~ 5000

0 ~5V: 0~ 5000

0~ 10V: 0 ~ 10000

-10 ~ 10V: -10000 ~ 10000
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4) Output status setting
(1) When the XGB basic unit is stopped, set the analog output status.
(2) When the output status setting is not specified, output the previous value.

Bit 15 Bit 14 Bit 13 Bit12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0

Address T T T T T T T T T 017 T _ T _ T _ T setng
No. 3~ 6 value
%(_)

Set the output status ( 2 bits)
00 : Previous value output
01 : Min value output

10 : Mid value output

11 : Max value output

Address Details Setting
3 Channel 0 Output status settin . .
P 9 Input data type setting (bit)
4 Channel 1 Output status setting — 00: Previous value
- 01: Min value
5 Channel 2 Output status setting - 10: Mid value
- 11: Max value
6 Channel 3 Output status setting

5) Interpolation method setting
Show the setting of the interpolation method of each channel.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Address

No. 11

- - — | Channel 3| Channel 2 | Channel 1 | Channel 0

~—

Interpolation method setting (2 bits per channel)
00 : Prohibition

01 : Direct interpolation

10 : S type interpolation

6) Interpolation time setting
Show the setting of interpolation time of each channel.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

Address

No. 12
- - - - - - - — | Channel 3| Channel 2 | Channel 1 | Channel 0

N—

~—

Interpolation time setting (2 bits per channel)
00 : 10[ms]

01 :100[ms]

10: 1[s]

11 : 60[s]
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7) Channel error
Show the error code of each channel.
When two error or more are happened, the high priority of error code will be saved.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2

Bit 1

Bit 0

Address
No. 13

Channel 0 error code

Address
No. 14

Channel 1 error code

Address
No. 15

Channel 2 error code

Address
No. 16

Channel 3 error code

Error_ code Details Error code_ _ BEriaa
(Decimal) order of priority
0 Normal operation -
31# Excess error of output range setting 2
#:CH number 0-3
41# Excess error of digital input value range 1
51# Excess error of interpolation method range 3

8) Interpolation operation value
Show the interpolation operation value of each channel.

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2

Bit1

Bit 0

Address
No. 17

Channel O Interpolation operation value

Address
No. 18

Channel 1 Interpolation operation value

Address

Channel 2 Interpolation operation value

No. 19

Address
No. 20

Channel 3 Interpolation operation value

9) System area
The system area (after No. 22) is prohibited to read/write.

control this area.

& . If this area is changed, malfunctions or breakdowns will be happened. So do not
Warning
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14.12 Example Program

14.12.1 Analog output program

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

All Baze l Set Baze l

[[x]

14 - 36

= {3 Base 00 : Default | Slot | Module Cornment | Input Filter |Emergenc:_l,l Dut| Allocation |
& 00 : *BC-DR32H (D O(main) [#BC-DR32H [DC 24 | 3 Standard [ms] Drefault POOOO ~ POO3F
=01 Deaut S
a 02 Defaul 2 %[ Digital Module List
= 03 ! Default + . .
! 3 J8ll. Special Module List
o= 04 Default 1 + @ Analog Input Module
= I Default 5 =B 4nalog Dutput Module
o 06 ¢ Default - 8 <BF-DVO4S Molage, 4-CH)
e 07 ¢ Default 8 BF-DCO4 [Curent, 4CH)
o 08 ¢ Default 7 8 BF-DCO4E (Curent, 1CH)
= 09 ! Default g ) 0 CH, 14bit]
o= 10 Default E] 8 ®BF-DCOACCurrert, 4-CH, 14kit)
10 + @ Temp. Measuring Module
#-8 &nalog 10 Module
+-8 Positioning Module
+ @ High Speed Counter Module
< > +- B, Communication Module List
(Cemv]) ok ) (coes
All Baze l Set Baze
= @ Base 00 : Default BE—DY0A Gitage. 4 — a Dut| Allocation |
A5 00 : XBC-DR32 ] POO00 ~ POOZF
& 01 @ %BF-DW04 #BF-DY04CValkage, 4-CH. 14bit) PO040 ~ POOFF
= 02 : Default
o 03 1 Default Parameter CHO CH1 CH2 cH3 |
e 04 1 Default [T Charnel status Disable Dizable Dizable Dizable
= gg : ge]‘:a”:: [ Output range 15 175y 15y 15
=0 Dot Input type 0-eood o-eoo0 | 0~1edo0 016000
== 05 Default [T Ch.Output type Formal value ¢ Formal value @ Formal value @ Formal walue
= 09 : Default [ Interpolation method Dizable Dizable Dizable Dizable
e 10 Default Interpolation period 10[ms] 10[ms] 10[ms] 10[ms]
¢ [ 0k ] [ Cancel ]
[ Current Consurnption ] [ Delete Slot Delete All ] [ Details ] [ Print W ] [ Ok ] [ Cancel
I MoV hiD0oF U102 l_ Enable all channels
| uot.ot1.0
by [ mov hODOF w108 || g giital input
: 01_CHO_AC writing
T
uor.o1.0
Module Iy [ oy hOOOF | W01.02 | oy digital input
Ready : 01_CHO_AC writing
T
uor.or.o
by [ mov hODOF w02 | g giital input
: (11_CHO_AC writing
T
uor.o1.0
iy [ wov hODOF W02 | s digital input
: 01_CHO_AC writing
A A
END
4
Channel Digital input data
operation
information
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(2) Program example with PUT/GET instruction

Internal memory Number of writing
Module Read
) L / Slot Number add?eSSSetting data d‘Fla
T U000 F T Ty go®es g ;
il [ A V10 40 (hwoof ! |1 |l«Operating CH(0,1,2,3)
0f -O1_RoY I I I
I 1 + 1 + L + 1 +
! [ ur L1 {1 tnooo i 41 |leOutput Voltage range(1~5)
i T ) T 1 T ) T |
] 1 1 Il + 1
i [ pu i 1 iz | ihDDDD i i i 1 |l<Input data type(0~16000)
I 1 Il 1 ! | ! 1 :
CHO Output status
i PUT P HE L0 B ;
i | i :‘ i i % i E E | (Previous value)
i [ P f4 1 1 1t 11 |{ecH1 output status (Min value)
! LSRR SRR RN TR PR,
i L i 151 1 2 ! 11! ]l<cH2outputstatus (Mid value)
! IR HERPE P e
[ pur P 161 | 3 ! 11 ]lecH3output status (Max value)
I ! - me o [ .
ﬂ' .DID.F : [ wov [hodge ™} uor.02 | |-€Output Voltage range(1~5)
s oA [ ! T _01_GUTEN
Ealiaiiity Miororo ) [ : l
b MO , 0oy lonos L<-Output Voltage range(1~5)
L 01 _CHO_AC § } | _0T_CHO_DA
1 T 1 | 1 TA
TG v TR
kS L4000 | .04 ||€Output Voltage range(1~5)
LOT_CHIZAC 1 } T _01_CH1_DA
1 T : I ! Th
101,012 ——
e [ wov | 8000 1 101.03 || <Output Voltage range(1~5)
LOT_CH2_AC 1 ! " 07 _CHO_OA
P ! [
101,013 1 —
o o M v [ oy 112000 1 U01.03 ||<€Output Voltage range(1~5)
LO1_CHI_AC 1 e 01_CHO_DA
v ! 3 Th
susgurad
o END

Channel operation information Digital input value

(3) Program example using parameter in case of IEC type

Lo _01_CHO_Ou
_01_Rov TEH
— 83—
¥ _01_CHI_ou
TEH
3
L2 _01_CH2_ou
TEH
3
FE] _01_CH3_0u
TEH
53—
e 01_CHO_AC
B MOVE
— } EN EWO-
Lo 01_CH1_AC
T MOVE CHO_Conver
— b————FH ENO- 0 HIN OUTE sion_value
bt CH1_Conwer
4000 AqIH OUTE sion_value
IL7
e 01_CHZ_AC
ST MOVE
— } EN EHO-
- 01_CH3_AC
T MOVE CH2_Conver
— }b———F—H ENO- 8000 AN OUTE sion_value
teitd CH3_Conwer
12000 HIN OUTE sion_value
I
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(4) Program example using PUT/GET instruction in case of IEC type

£8

i

L2

4

Ls

g

L7

4

18

Lig

Lif

112

113

Lig

Lig

L

L7

Li8

L1g

L23

L35

L2

14 - 38

IN3T IM3T1 IN3TZ2
_01_RDY PUT_WORD PUT_WORD PUT_WORD
— | = DOME RE LIOME] REL ~ DOMER
] {BASE  STATH ] BASE  STATH ] {B4&SE  STATH
1 H5L0T 1 SLOT 1 H5L07
] -M400R 1 ME00R 2 -M400R
1ER000f  {DATA 1ER0000  {DATA 1ER0000  {DATA
IHSTE IN3T? INSTE
PUT_WORD PUT_WORD PUT_WORD
= DOME RE DOME] REQ ~ DOMER
I H{B4SE  STATH 0 BA4SE  STATH I H{B4SE  STATH
1 H5L0T 1 SLOT 1 3007
3 -M400R 4 MAD0R 5 -M400R
] 04T 1 DT 4 2 04T
IN3TS
PUT_WORD
REL ~ DOMER
] H{B4SE  STATH
1 H5L0T
B -M400R
3 04T
_01_CHO_OU
_01_ROY TEN
f Sr—
_0_CHI_OU
TEH
Sr—
_01_CH2_0U
TEN
Sr—
_01_CH3_ U
TEN
Sr—
_D1_ETH(]_F|E NOVE
1} EN END
01_CH1_AC
RN HOVE CHO_Coreer
— ENO 0 41N OUTE o wa lue
. CH1 _Conver
4000 4IN auT sion_value
1 A
0 _[;rH2_ C NOVE
— t EN ENO
_DLCTHSJC HorE [CHZ_Conver
— b END 3000 IN our sian_valie
p CH3_Conwer
12000 {IN ouT| sion_value
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14.13 Breakdown Test

Explain the test and measure method of breakdown while using the analog input module.

14.13.1 Checking the LED status in case of error

The analog input module has a LED and is able to check whether there is error of the module
through the sign of LED.

- When parameter settin
Item Normal Status When CH is disconnected . P g
is error
Flickering 1s intervals
LED Light on Flickering 1s intervals (When the output parameter
setting is error)
. Normal operation . _ Operation of all functions
Operation Operation of all Operation of all functions (Operation by basic value of
functions parameter)
Measure - Check output wiring Check parameter setting

14.13.2 Check the module status

The status of analog input module (Module type/information/OS version) can be checked through the
system monitor of XG5000.

1) The order of execution
It can be implemented through one of the methods among next items.
(D)[Monitor] -> [System Monitor] -> Click the right button of mouse on the painting of module.
-> [Module Information]
(2)[Monitor] -> [System Monitor] -> Double click the painting of module
(3)[Monitor] -> [Special Module Monitor] -> [XBF-AD04C] Selection ->Click the module information
(4)[Online] -> [I/O Information] -> [XBF-AD04C] Selection -> Click the details
(5)[Online] -> [I/O Information] -> [XBF-AD04C] Double click

2) Module information
(1) Module Name: Information of recently equipped module device is shown.
(2) OS Version: OS version of module is shown.
(3) OS Update Date: The OS prepared date of module is shown.
(4) Module status: The present error code is shown.
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14.13.3 Check and Measure the breakdown

(1) RUN LED is turned off.

RUN LED is turned off.

:

The analog module is installed on
correct position.

No | Install the analog module correctly.

a8

1/0O information is shown in XG5000
software.

No J— Call our near agency or A/S center.

o

When the abnormal analog input
module is changed into normal one,
it operates well.

Yes

(2)RUN LED is flickering.

RUN LED is flickering.

@

RUN LED is flikering 1s intervals.

@

Output channel input value is exceeded.

Yes

:

Output wiring is disconnected.
(Only for current output.

T Call our near agency or A/S center.

Enter correct value by referring output range

__— from instructions.

Make wiring correctly by referring

es _—instructions.

a0

The parameter setting is correct.
(Check 'PUT")

The operation parameter is error.

N — Set correctly by referring parameter setting

:

rules from instructions.
(Check error code)
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(3) The analog output value is abnormal.

The analog output value is abnormal.

<1

The external DC24V is normal.

Supply input power source of external

N _—1{DC24V.

o

The wiring of each channel is normal.

N — Refer wiring method from instructions.

o

The parameter setting is normal.
(Operation channel , Output permission,
Output range )

N > Set the parameter by referring the method of
parameter setting from instructions.

T

Call our near agency or A/S center.
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Chapter 15 PID Function (Built-in function)

15. 1General

15.1.1 General
Here describes built-in PID (Proportional Integral Derivative) function. When there is plant (target of control),
Control means that the user changes the status such as velocity, temperature, position, voltage, current etc.
as the user wishes. Here describes PID control that is most frequently used among diverse control methods.
Basic concept of PID control is as follows. First, it detects the PV (Process Value) through sensor and
calculates what the difference with SV (Set value) is. Then it outputs MV (Manipulated Value) for PV to be
same with SV.
At this time, 3 types of operation, such as Proportion, Integration, Derivation is executed according to the
requirement of the user. PID control has high compatibility, flexibility, affordability in comparison with Robust
control and Linear optimal control. In case of other control methods, since control device can be applied to
the system after mathematical analysis of system, if system or the requirement of the user changes, the
analysis of system is done again. But in case of PID control, PID device copes with change of system or
requirement of the user with simple auto-tunings without analysis of system rapidly.
The figure 6.1 is example indicating system configuration of temperature control of heating system.

{ Fumace \

Flow Out
Flow In i
_L Temp. sensar
k 1PV
b
PLC |j+—m
MY
Gas

Valve

< Figure 15.1 PID Temperature control system with PLC >

At this time, PLC becomes control device for this system, output temperature of heating system becomes
target for control. And temperature sensor and valve becomes devices to detect and manipulate the status
of system respectively. If temperature sensor detects the output temperature and inputs that to PLC, PLC
manipulate the valve status through PID operation and control the quantity of gas that goes into heating
system. So temperature of heating system changes. This process is called control loop and PID control is
executed by repeating the control loop. The control loop is repeated with a cycle of ms ~ s.
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15.1.2 Features
The built-in PID control functions of XGB series feature as follows.

(1) Since operations are executed within CPU part, it can be controlled by PID parameters and PLC
program without PID module.

(2) A variety of controls can be selected
= That is, a user can easily select P operation, Pl operation and PID operation.

(3) Precise control operation
= It can make precise PID control operations possible through floating point operations.

(4) PWM (Pulse Width Modulation) output available.
= It outputs control operation results to the output contact point designated by a user through PWM.

(5) Improving convenience of control settings and monitoring

= Through parameter setting method and K area flag, it maximizes control parameter settings
during operation and convenience of monitoring

(6) Freely selectable operation direction
= Forward, reverse and mixed forward/reverse operations are available

(7) Cascade operation realizing quick and precise PID control
= It can increase quickness of response to disturbance through cascade loop.

(8) Various additional functions

= PID control can be achieved by various methods a user wishes because set value ramp, the
present value follow-up, limiting change of values and types of alarm functions are provided.
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15.2 PID Control

15.2.1 Basic theory of PID control
Here describes basic theory of PID control and how to configure PID control.

(1) Terms
Terms used in this user manual are as follows.

= PV: status of plant detected by sensor (Process value)

= SV: Target value (Set Value) to control plant, if control is done normally, PV should follow the SV.
= E: error between SV and PV. It can be expressed as (SV-PV).

= Kp: proportional coefficient

= Ti: Integral time constant. Sometimes called integral time

= Td: Derivative time constant. Sometimes called derivative time

= MV: Control input or control device output. The input to plant to make PV follow the V

= Ts: Sampling time, a cycle of operation to execute PID control

(2)PID operation expression
Basic PID operation expressions are as follows.

E=SV-PV (15.2.1)
_Ke
MV, = 8 J' Edtd (15.2.3)
E
MV, = K.T, o (15.2.4)
MV = MV, + MV, + MV, (15.2.5)

PID control operation expressions of XGB series are more complicate than expression (15.2.1) ~
(15.2.5) mathematically but those are base on the above expression. The followings describe the
characteristics of control process with an example that controls the output temperature of heating
system in figure 15.1. At this example, the system and PID parameters imaginary to help the
comprehension and those may be different with real heating system. If the heating system in
figure 15.1 is expressed as second order system with transfer function like expression (15.2.6) in
frequency domain, it is expressed as differential equation like expression (15.2.6) in the time

domain.
Transfer function = 32 (15.2.6)
(2s+1)(3s+5))
2

32 (t? 32 dt

That is, x(t) is Manipulated value and y(t) is Process value.
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At this system, we assume that the PID parameter is specified as shown below to describe the PID control

operation.
Items Value Items Value
Output temperature of 0% Proportional coefficient .
heating system (PV) (Kp)
Target temperature (SV) 50C Integral time (T)) 3s
Cycle of operation 0.01s Derivative time (Ty) 0.19s

<Table 15.1 example of control of heating system>

At this system, if we assume that target value of output temperature is 50C and initial value of output
temperature is 0C, SV and PV becomes 50 and 0 respectively. In case of this, PID controller acts as follows.

(3) Proportional control (P control)
In the proportional control, the controller yields output that is proportional to error.
Manipulated value of controller by Proportional control is as follows.

(a) If P control starts, output of controller by initial P operation is as follows.
MV, =50x4 = 200

If P control is executed for 10 seconds, output temperature will be as table 15.2.
If this is expressed with graph, it will be as Figure 15.2.

Time Target temp. Péngc;iréiiz:?l Output temp. Error
0 50 5 0 50
1 50 5 44.98 5.02
2 50 5 53.08 -3.08
3 50 5 50.15 -0.15
4 50 5 48.42 1.58
5 50 5 48.28 1.72
6 50 5 48.44 1.56
7 50 5 48.49 151
8 50 5 48.49 1.51
9 50 5 48.49 1.51

< Table 15.2 example of Proportional control >
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Temp. (*C) Example of P control
a0

Max. overshoot

B0 _ 4y - Offset _ _ _ _|

n 4

o e — Output temp]| |

11 - — | — Settemp.

Time (s)

I:I 1 1 1 1 1
1 Z 3 4 5

< Figure 15.2 simulation of proportional control >

(b) Concerning the result of simulation, it has the maximum overshoot of about 23.4C at 0.62s
and after 7s, it converges at 48.49C with offset of 1.51C (about 3%).

(c) Offset is an unavoidable error when only P control is executed. Offset decreases proportional
to P coefficient but overshoot increases proportional to P coefficient. Table 15.3 and Figure
15.3 is simulation of offset and overshoot according to P coefficient.

Time temTS(;?:tture Kp=5 Kp =2.5 Kp =1
0 50 0 0 0
1 50 45.02 63.46 46.67
2 50 53.11 42.52 46.77
3 50 50.15 47.93 41.38
4 50 50.22 47.25 41.60
5 50 48.27 46.96 43.30
6 50 48.35 46.92 43.25
7 50 48.44 46.90 43.21
8 50 48.53 46.90 43.18
9 50 48.53 46.90 43.18

<Table 15.3 Temperature- time table according to P coefficient>
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Temp. (°C)
80

Offset according to Kp

0 frm e e

I A L s

50

B0 frmmfef oo e T s

—Fkp=E |
—Fkp=25
—Fkp =1

' ' ' ' ' Time (s)
1 z | 4 ]
< Figure 15.3 Temperature- time graph according to P coefficient >
(c) Considering table 15.3, as P coefficient decreases, offset increases but overshoot decreases.

(d) Generally, offset can’t be solved with only P control. In order to remove the offset, P control
and | control is used together.

(4) Proportional Integral Control (Pl Control)

In | control, it yields the output proportional to error accumulated according to time. And the
expression is as follows.

MV, = &JEdt (15.2.9)
Ti

(a) In the expression 15.2.9, Ti means the time takes for MV; output by | control, to be added into
real output.

(b) Generally, | control is used with P control. So the expression of PI control is as follows.

MV =MV, + MV, = ExKp 4.%J~ Edt (15.2.10)
i

(c) In the above heating system, the simulation results are as shown in the table 15.4 when
proportional coefficient is 2.5 and integral time is 1.5s.

Time Ig:r?;t Pégglf;iréiizgfl Inttierz]?(real P Control PI Control
0 50 25 15 0 0
1 50 2.5 1.5 63.46 74.41
2 50 2.5 1.5 42.52 40.63
3 50 2.5 1.5 47.93 52.99
4 50 2.5 1.5 47.05 49.67
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Time I::r?s.t nggﬁiréii(é:f“ Intti?:‘?;al P Control PI Control
5 50 25 15 46.96 49.70
6 50 25 15 47.12 50.38
7 50 25 15 47.03 49.76
8 50 25 15 47.07 50.14
9 50 25 15 47.06 49.94
10 50 25 15 47.06 50.02
11 50 25 15 47.06 49.99
12 50 25 15 47.06 50.00
13 50 25 15 47.06 50.00
14 50 25 15 47.06 50.00
15 50 25 15 47.06 50.00

< Table 15.4 Temp.- time table >

(d) Considering table 15.4 and Figure 15.4, if P and | control is used together, offset is removed
and temp. converges at 50 C, target temp. after 12s

(e) But in this case, convergence time is longer than that of P control and overshoot is larger.
Generally, as integral time increases, overshoot decrease. About this, refer to the Figure 15.5.

Temp. ("C)
a0

Comparnson of P control and Pl control

aa

Tl

&0

a0

P control

— Pl contral

| 5 3 4 . 5 < a Time (s)

< Figure 15.4 Temp.- time graph >
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Temp. (°C) Response accordingto Ti

1 2 3 4 5 B Time (s)
< Figure 15.5 overshoot according to integral time >

(f) Like this, if I control is used, overshoot is larger. According to system, large overshoot can be
problem. In order to solve this, PID control is used.

(5) Proportional integral derivative control (PID control)
In D control, when status of system changes rapidly, D control yields the output to reduce the
error. Namely, D control yields the output proportional to change velocity of current status. So if
D control is used, response speed of controller about status change of system increases, and
overshoot decreases. Output of controller by D control is as shown in expression 15.2.11.

dE 15.2.11
MV, = KpTy = ( )

(a) In the expression 15.2.11, Td means the time takes for MVqoutput by | control, to be added
into real output.

(b) Generally, D control is not used solely but with PD control. So PID control is expressed as
expression 15.2.12.

i

(c) The Figure 15.6 is simulation result when PID control is applied to above heating system.
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Time Target Propo'rti.onal Int'egral Derivative Pl PID
temp. coefficient time time Control Control
0 50 2.5 15 0.3 0 0
1 50 2.5 15 0.3 74.41 55.50
2 50 2.5 15 0.3 40.63 56.33
3 50 2.5 15 0.3 52.99 52.50
4 50 2.5 15 0.3 49.67 50.92
5 50 2.5 15 0.3 49.70 50.34
6 50 25 15 0.3 50.38 50.12
7 50 2.5 15 0.3 49.76 50.05
8 50 25 15 0.3 50.14 50.02
9 50 2.5 1.5 0.3 49.94 50.01
10 50 25 15 0.3 50.02 50.00
11 50 2.5 15 0.3 49.99 50.00
12 50 2.5 15 0.3 50.00 50.00
13 50 25 15 0.3 50.00 50.00
< Table 15.5 comparison of Pl control and PID control >
Temp. ("C) Comparison of Pl control and PID control
ap

—— Pl control

— — PID contral

< Figure 15.6 comparison of Pl control and PID control >

Time (s)

(d) Considering table 15.5, in case PID control is used, max. overshoot decreases from 16.5C to
8.5C. At this time, P coefficient, integral time, derivative time are not optimal values, just one of
the examples. Actually, P coefficient, integral time, derivative time values vary according to PID
control system.
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15.2.2 Functional specifications of PID control
(1) Functional Specifications

The performance specifications of the built-in PID control function in XGB series are summarized
in the below table.

Item Specifications
No. of loops 16 Loop
Proportional N
Scope of constant(P) Real number (0 ~ 3.40282347e+38)
selzat;[gg Integral constant(l) Real number (0 ~ 3.40282347e+38), unit: second
constants Differential Real number (0 ~ 3.40282347e+38), unit: second
constant(D)

Scope of set value

INT (-32,768 ~ 32,767)

Scope of present value

INT (-32,768 ~ 32,767)

Scope of maneuver value

INT (-32,768 ~ 32,767)

Scope of manual maneuver value

INT (-32,768 ~ 32,767)

Indication

Operation: PID RUN Flag On (by loops)

RUN/STOP Stop: PID RUN Flag Off (by loops)
Normal: PID Error Flag Off (by loops)
Error Error: PID Error Flag On,
Error code occurrence (by loops)
Normal: PID Warning Flag Off (by loops)
Warning Error: PID Warning Flag On,

Warnig code occurrence (by loops)

Control operation

Control of P,PI,PD and PID, control of forward/reverse
operation

Control interval

10.0ms ~ 6,553.6ms (0.1msUnit)

Additional
functions

PWM output Supportable
Mixed forward/reverse
Supportable
output

Limiting change of
present value

INT (-32,768 ~ 32,767)

Limiting change of
maneuver value

INT (-32,768 ~ 32,767)

Equally dividing set
value

0 ~ 65,536 (frequency of control cycle time)

Present value follow-
up

0 ~ 65,536 (frequency of control cycle time)

Cascade control

Supportable.

Min./max. present
value

-32,768 ~ 32,767

Differential filter

0.01 ~ 655.35 (x 100 Scaled Up)

Dead band setting 0 ~ 65,535
Prevention of dual
. . Supportable
integral accumulation
PID operation pause Supportable

< Table 15.6 built-in PID control performance specification >
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15.2.3 PID control parameter setting

To use the built-in PID control function of XGB series, it is necessary to set PID control parameters by
loops in the parameter window and operate it though the commands. Here, it explains parameters to
use PID control functions and how to set them.

(1) PID parameter settings
Follow the steps below to set the PID control function parameters of XGB series.

(a) If selecting the built-in parameters in Parameter of the project window, it shows the built-in
parameter setting window as in below figure.

Project Wiindow - x |

[tems |
B2 PID_SETTING *
E-ff MewPLCHGE-=BMS)Offline
'3 Variable/Comment
=% Parameter
Basic Parameters
- 140 Parameaters
E-E Intemal Parameters
H High Speed Counter
~-TH Position
=T FID
T 01: PID[1E Loap)

-1 Scan Program
L[] MewProgram

i Project

< Figure 15.7 Parameters setting window >

(b) If selecting PID Control, it shows the PID control parameter setting window as in below figure.

x|
Embedded FID[16 Loop]

Parameter LOOP 0 LOOP 1 LOOP 2 LOo
Operational Mode Auto Opr Auto Opr Auto Dpr Auto
Operational Direction Fonward Fonward Forward Fane
Secandary Anti windup Disable Disable Digable Disz
Derivative term Cal. Method By Eror By Error By Error BwE
Enable P/t Output Disable Disable Disable Dise
SetValus 1] 1] 1] C

Scan Period 100 100 100 1C
Propartional G ain 1 1 1 1
Integral Time i} 1] a C
Derivative Time 1} 1] 1] C
Delta P Limit 1} 1] i} C

Delka MY Limit i] i 0 C

b, MY 4000 4000 4000 401

Hin. MY 1] 0 0 C

Manual MY 1} 1] 1] C
DeadBand Setting Value 1} 1] 1] C
Set filtering coefficient 1} 1] 1] C
Pt Contact Fz20 F20 F20 F:
Pt Output Period 100 100 100 1
Set S Ramp i} 1] a C

Set PY Tracking a a a C

Min P 1} ] 0 C

hdax P 4000 4000 4000 401

K I 2l
oK | Cancel |

[ Figure 15.8 Built-in PID function parameters setting window ]
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(c) Input items

The items to set in the built-in PID function parameter window and the available scope
of them are summarized in below table.

cycle.

Items Description Scope
RUN mode Set the operation mode of PID control. Auto/mapual
operation
RUN direction Set the operation direction of PID control. Forward/reverse
P ti f I . . .
. revention o dug Set whether to allow dual integral accumulation. Disabled/enabled
integral accumulation
PWM output Set whether to allow PWM output of maneuver Disabled/enabled
value.
. . t th ti le ti f PID trol
Operation cycle time Set the operation cycle time o contro 100 ~ 65535

Set value

Set target control value.

-32,768 ~ 32,767

Proportional gain

Set proportional gain.

Real number

Integral time

Set integral time.

Real number

Differential time

Set differential time.

Real number

Limiting change of
present value

Set the limited change of present value per
operation cycle.

-32,768 ~ 32,767

Limiting change of
maneuver value

Set the limited change of maneuver value per
operation cycle.

-32,768 ~ 32,767

Max. maneuver value

Set the max. maneuver value for control.

-32,768 ~ 32,767

Min. maneuver value

Set the min. maneuver value for control.

-32,768 ~ 32,767

Manual maneuver

Set the manual maneuver value for control.

-32,768 ~ 32,767

up

follow-up function.

value

DeadBand setting Set the deadband width of the set value. 0 ~ 65,535
Differential filter value | Set the filter coefficient of differential operation. 0 ~ 65,535
. . . . . . P20 ~ P3F

PWM junction Set the junction to which PWM output is out. (%0X0.0.0~%QX0.0.31)

PWM output cycle Set the output cycle of PWM output. 100 ~ 65,535

Set value ramp Set the frequency of set value ramp. 0~ 65,535
Present value follow- | Set the follow-up frequency of the present value 0 ~ 65,535

Min. present value

Set the min. value of the input present value.

-32,768 ~ 32,767

Max. present value

Set the max. value of input present value.

-32,768 ~ 32,767

< Table 15.7 PID function parameter setting items >
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(2) Description of Setting of PID Parameters

(a) Operation mode

It is the mode to set the operation for PID control of a loop in question.

The available scope is automatic operation or manual operation.

If automatic operation is selected, it outputs the PID control result internally operated by the
input PID control parameter as the maneuver value while if manual operation is selected, it
outputs the value input to the manual maneuver value parameter without PID operation
modified. The default is automatic operation.

(b) Operation direction

It is designed to set the operation direction for PID control of a loop in question. The available
scope is forward or reverse direction. At the moment, forward direction means increase of PV
when MV increases; reverse direction means decrease PV when MV increases. For instance, a
heater is a kind of forward direction system because PV(temperature) increases when
output(heating) increases. A refrigerator is a kind of reverse direction system in which
PV(temperature) decreases when output increases.

(c) Prevention of dual integral accumulation

It makes dual integral accumulation function enabled/disabled. To understand integral
accumulation prevention function, it is necessary to explain the phenomenon of integral
accumulation first of all. Every drive has a limit. That is, a motor is limited to the speed and a
valve can become status overcoming the complete open/close. If it happens that MV output
from a control is beyond the output limit of a drive, its output is maintained as saturated, which
may deteriorate the control performance of a system and shorten the life of a drive. Formula
(7.2.3) shows that the integral control among PID control output components accumulates
errors as time goes on, from which it may take more time to return the normal status after the
actuator is saturated in a system of which response characteristically is slow. It is so called
integral accumulation phenomenon as illustrated in Fig. 7.9, which shows that if the initial error
is very large, the error is continuously accumulated by integral control. Accordingly, a drive is
saturated within its output upper limit while the control signal is getting larger, keeping being
saturated for a long while until the drift becomes negative and the integral term turns small
enough. Due to the operation, the PV may have a large over-shoot as seen in the figure. Such
a wind-up phenomenon may occur if the initial drift is large or by a large disturbance or due to
malfunction of a device.

The PID function of XGB series is basically with the integral accumulation prevention function,
cutting off any integral accumulation phenomenon. In addition, it can detect a time when SV is
suddenly decreased, providing a more strong dual integral accumulation prevention function.

A
Drive saturation

< > PV Upper limit of drive output

Target
value

1

" . - . a

1 (N ’ - e, -
I
1

Integral accumulation phenomenon

Time
< Figure 15.9 Integral accumulation phenomenon >
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(d) PWM Output Enabled

PWM output means an output method to turn a junction on — off with a duty proportional to control
output calculated by a uniform output cycle. If PWM output is enabled, it realizes PWM output in
accordance with PWM output cycle set in the parameter of PWM output junction(P20 ~ P3F)
designated in the parameter. At the moment, the PWM output cycle follows the PWM output cycle
separately set in PID operation cycle. PWM output cycle is available between 10ms ~ 6553.5ms
(setting value: 100 ~ 65,535) while it is set at a unit of integer per 0.1ms. figure shows the relation
between PID control output and PWM output.

Ex) if PWM output cycle: 1 second, PWM output junction: P20, max. output: 10000, min. output: 0

Time Output P40 junction operation
0 sec 5000 0.5 sec On, 0.5 sec Off
1 sec 3000 0.3 sec On, 0.7 sec Off
MV = 5000 MV = 3000
0.5sec : 0.5sec :0.3seg 0.7sec
— > i— p— P— !
P20 output : : : :
(%QX0.0.0
output)

. Time

Output cycle = 1sec i Output cycle = 1sec

».

[ Figure 15.10 Relation between PWM output cycle and MV ]

(e) Set value
It sets the target of a loop in question, that is, the target status a user wishes to control. In case of
the PID control built in XGB, physical values (temperature, flow rate, pressure and etc) of an
object to control is not meaningful and instead, it should use the physical amount of an object to
control after converting them into numerals. For instance, in order to control a system using a
sensor that the output is 0V when its heating device temperature is 0°'C while it is 10V when the
temperature is 100'C as much as 50C, it is necessary to set SV as 2000 (as long as it uses AD
input module XBE-ADO4A).

(f) Operation cycle
It sets the cycle to yield control output by executing the built-in PID operation. The setting cycle is
0.1ms and available between 10ms ~ 6553.5ms (setting value: 100 ~ 65,535) while it is set at a
unit of integer per 0.1ms. For instance, to set PID operation per 100ms, set the operation cycle as
1000.

(g) Proportional gain
Itis intended to set the proportional coefficient of a PID loop in question (Kp). As larger Kp, the
proportional control operation is getting stronger. The scope is real number.

(h) Integral time

It sets the integral time of PID loop in question (Ti). As larger the integral time, the integral
operation is getting weaker. The scope is real number at the unit of second.
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(i) Differential time
It sets the differential time of PID loop in question (Td). As larger the differential time, the
differential operation is getting stronger. The scope is real number at the unit of second.

()) Limiting change of present value
It sets the limit of change in present value of PID loop in question. If PV suddenly changes due to
signal components such as sensor’s malfunction, noise or disturbance during control of PID, it
may cause sudden change of PID control output. To prevent the phenomenon, a user can set the
max. limit of change in present value that is allowed per PID operation cycle. If the change of
present value is limited accordingly, it may calculate the present value as much as the limit
although the present value is changed more than the limit once the limit of change in present
value is set. If using the PV change limit function, it may prevent against sudden change of
control output owing to noise or etc. If it is, however, set too small, it may reduce the response
speed to the PV change of an actual system, not to sudden change by noise or etc, so it is
necessary to set the value appropriately according to the environment of a system to control in
order that the PV toward the set value does not take a longer time. The available scope is
between -32,768 ~ 32,767. If setting the PV change limit as 0, the function is not available.

(k) Limiting change of MV (AMV function)

It limits the max. size that control output, which is output by PID operation is changed at a time.
The output MV in this operation cycle is not changed more than the max. change limit set in the
previous operation cycle. The function has an effect to prevent a drive from operating excessively
due to sudden change of output by preventing sudden change of output resulting from
instantaneous change of set value. If it is, however, set too small, it may cause taking a longer
time until PV reaches to its target, so it is necessary to adjust it appropriately. The available
scope is between -32,768 ~ 32,767. If setting it as 0, the function does not work.

() Max. MV
It sets the max. value of control output that may be output by the result of PID operation. The
available scope is between -32,768 ~ 32,767. if it exceeds the max. output designated by PID
operation result, it outputs the set max. output and alerts the max. output excess warning. For
the types and description of warnings, refer to Error/Warning Codes.

(m) Min. MV
It sets the min. value of control output that may be output by the result of PID operation. The
available scope is between -32,768 ~ 32,767. If it is smaller than the min. output value designated
by PID operation result, it outputs the set min. MV and alerts the min. output shortage warning.
For the types and description of warnings, refer to Error/Warning Codes.

(n) Manual MV
It sets the output when the operation mode is manual. The available scope is between -32,768 ~
32,767.

(o) DeadBand setting
It sets the deadband between set value and present value. Although it may be important to
reduce normal status reply of PV for its set value even when MV fluctuates heavily, depending on
control system, it may be more important to reduce the frequent change of MV although the
normal status reply is somewhat getting larger. DeadBand may be useful in the case.
Below figure shows an example of DeadBand setting.
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DeadBand

v

[ Figure 15.11 Example of DeadBand setting ]

If setting deadband as in the figure, the PID control built in XGB may regard the error between PV
and set value as 0 as long as PV is within the available scope of deadband from set value.

That is, in this case, the change of MV is reduced. The available scope of setting is between 0 ~
65,535 and if it is set as 0, it does not work.

(p) Differential Filter Value Setting

It sets the coefficient of differential filter. Since differential control outputs in proportion to gradient
of error and gradient of PV change, it may suddenly change MV as it generates a large response
to instantaneous noise or disturbance. To prevent it, XGB series uses a value to which PV is
filtered mathematically for differential control. Differential filter value is the coefficient to determine
the filter degree for differential control. As smaller differential value set, as stronger differential
operation is. The available scope is between 0 ~ 65,535 and if it is set as 0, the differential filter
does not work.

(q) Setting set value ramp

Since the drift is suddenly large if SV is heavily changed during PID control, MV is also changed
heavily to correct it. Such an operation may cause excessive operation of a system to control and
a drive. To prevent it, SV ramp is used, changing SV gradually step by step when modifying SV
during operation. If using the function, SV is gradually changed by SV ramp when SV is changed
during PID control. At the moment, SV ramp setting represents the frequency of PID operation
cycle taken from when SV starts changing to when it reaches to the final SV. For instance, if SV
is to be changed from 1000 to 2000 during operation as PID operation cycle is 10ms and its SV
ramp is 500, SV may reach to 2000 after 500X10ms = 5 seconds, that is, as it increases each 2
per operation cycle and after the 500th operation scans. The available scope of setting is
between 0 ~65,535 and it is set as 0, it does not work.

/ If SV Ramp is not used

Modified SV :
74

| —

If SV Ramp is used

: v _
Existing SV / SV * operation cycle

[ Figure 15.12 SV Ramp function ]

Time
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(r) PV Follow-up setting

It is intended to prevent any excessive operation of a drive resulting from sudden change of
output at the initial control and changes SV gradually from PV at the time when PID operation
starts, not directly to SV in case control just turns from stop to operation mode or it changes from
manual to automatic operation. At the moment, SV represents the frequency of PID operation
cycles taken from when control starts to when it reaches to the set SV (other operations are same
as SV ramp function). The available scope is between 0 ~ 65,535. If SV is changed again while
PV follow-up is in operation, the SV would be also changed according to SV ramp.

(s) Min./max. PV

It sets the min./max. value entered as the present value of PID control. The available scope is
between -32,768 ~ 32,767.
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15.2.4 PID flag
The parameter set by the XGB series built-in PID control function is saved into the flash memory of
the basic unit. Such parameters are moved to K area for the built-in PID function as soon as PLC
turns from STOP to RUN mode. PID control operation by PID control command is executed through K
area data for PID functions. Therefore, if a user changes the value in the trend monitor window or
variable monitor window during operation, PID operation is executed by the changed value. At the
moment, if PLC is changed to RUN again after being changed to STOP, it loads the parameters in
flash memory to K area, so the data changed in K area is lost. Thus, to keep applying the parameters
adjusted in K area, it is necessary to write the parameter set in K area to flash memory by using WRT
command. (In case of IEC, APM_WRT)

(1) PID Flag Configuration
K area flags for XGB series built-in PID control function are summarized in the below table.

Data

Loop K area IEC type Symbol e Default Description
K12000~F 9%KX19200~15 _PID_MAN Bit Auto iﬁ;ﬂ”&ggt designation(0:auto,
K12010~F 9%KX19216~31 _PID_PAUSE Bit RUN | PID pause (0:RUN, 1:pause)
K12020~F %KX19232~47 | _PID_REV Bit | Forwarg | CONUOl direction(O:forward,
l:reverse) operation control
K12030~F 0%6KX19248~63 _PID_AW2D Bit | Disabled Er‘:\a/'eig:ieo?]r(%':zﬁ;m:',alﬁg‘sable 0
K12040~F 9%KX19264~79 _PID_REM_RUN Bit | Disabled i'gn;?;?;f operation(0:disabled,
Common |\ 1505-K1207 | %6KW1205~%6KW1207 | Reserved WORD - Reserved area
K12080~F 9%KX19328~43 _PID_PWM_EN Bit | Disabled ivevn'\gl;:tdp;“t enable(0:disabled,
K12090~F 9%KX19344~59 _PID_STD Bit - i'r?”?)peration indication(0:stop,
K12100~F %KX19360~75 _PID_ALARM Bit - PID warning(0:normal, 1:warning)
K12110~F %KX19376~91 _PID_ERROR Bit - PID error(0:normal, 1:error)
K1212~K1215 | %KW1212~%KW1215 | Reserved WORD - Reserved

K1216 %KW1216 _PIDO0_SV INT 0 PID SV

K1217 %KW1217 _PID00_T_s WORD 100 PID operation cycle[0.1ms]

K1218 %KD609 _PIDO0_K_p REAL 1 PID proportional constant

K1220 %KD610 _PID0OO_T i REAL 0 PID integral time[sec]

K1222 9%KD611 _PIDO0_T_d REAL 0 PID differential time[sec]

Loop 0 K1224 9%KW1224 _PID0O0_d_PV_max | WORD 0 PID PV change limit

K1225 %KW1225 _PIDO0_d_MV_max | WORD 0 PID MV change limit

K1226 %KW1226 _PID0O0_MV_max INT 4000 | PID MV max. value limit

K1227 %KW1227 _PIDO0_MV_min INT 0 PID MV min. value limit

K1228 %KW1228 _PIDO0_MV_man INT 0 PID manual output

K1229 9%KW1229 _PIDO0_PV INT - PID PV

< Table 15.8 K area flags for PID control >

15-18




Chapter 15 PID Function (Built-in function)

Data

Loop K area IEC type Symbol - Default Description
K1230 %KW 1230 _PIDO0_PV_old INT - PID PV of previous cycle
K1231 %KW1231 _PIDO0_MV INT 0 PID MV
K1232 %KD616 _PIDO0_ERR DINT - PID control error
K1234 %KD617 _PIDO0_MV _p REAL 0 Cpézyo\;gr:?pomonal value
K1236 %KD618 _PIDO0_Mv i REAL 0 Cpéag/'o\;;tfgra' control
K1238 %KD619 _PIDO0_MV_d REAL 0 E(')[r)ng/'o\:]s:tferemia' control
K1240 %KW1240 _PIDO0_DB_W WORD 0 PID deadband setting
K1241 %KW1241 _PID00_Td_lag WORD 0 PID differential filter coefficient
Loop 0 K1242 %KW1242 _PIDO0_PWM WORD | H20 | PID PWM junction setting
K1243 %KW1243 _PIDOO_PWM_Prd WORD 100 | PID PWM output cycle
K1244 %KW1244 _PID0O0_SV_RAMP WORD 0 PID SV Ramp value
K1245 %KW1245 _PIDO0_PV_Track WORD 0 PID PV follow-up setting
K1246 %KW1246 _PIDO0_PV_MIN INT 0 PID PV min. value limit
K1247 %KW1247 _PID00_PV_MAX INT 4000 PID PV max. value limit
K1248 %KW1248 _PIDO0_ALM_CODE Word 0 PID warning code
K1249 %KW 1249 _PIDO0_ERR_CODE Word 0 PID error code
K1250 %KW 1250 _PIDO0_CUR_SV INT 0 PID SV of current cycle
K1251-1255 %KW 1251-1255 Reserved WORD - Reserved area
Loop 1l | K1256~K1295 | %KW1256~%KW1295 - - - PID Loop1l control parameter
Loopl6 | K1816~K1855 | %KW1816~%KW1855 - ‘ - ‘ - ‘ PID Loop16 control parameter

< Table 15.8 K area flags for PID control (continued) >

K1200 ~ K1211 areas are the common bit areas of PID loops while each bit represents the status of
each PID control loop. Therefore, each 16 bits, the max number of loops of XGB PID control
represents loop status and setting respectively. K1216 ~ K1255 areas are K areas for PID control
loop 0 and save the loop 0 setting and status. It also contains parameters such as SV, operation
cycle, proportional coefficient, integral time and differential time set in the built-in parameter window
and the XGB built-in PID function executes PID control by each device value in question. In addition,
the output data such as MV calculated and output while PID control is executed is also saved into
the K areas. By changing the values in K areas, control setting may be changed any time during

PID control.

1) PID control flag expression : _PID[n]_xxx

=> [n] : loop number
= xxx : flag function

Ex) PID10 K p:means K p of loop 10.

By changing value of area, you can change control setting whenever you want
during the PID control
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2) PID flag function
Each function of K area flags for XGB series built-in PID control function is summarized as follows.

(@) Common bit area
The area is a flag collecting operation setting and information consisting of bits to each 16 loop.

Each bit of each word device represents the information of each loop. That is, ‘n’ th bit represents
the information about PID loop n.

1) _PID_MAN (PID RUN mode setting)

IEC type . .
Flag name address address Unit Setting
_PID_MAN 0 .
(PID RUN mode setting) K1200n %0KX19200 + n BIT Available

It determines whether to operate the PID control of n loop automatically or manually. For more
information about RUN mode, refer to 6.2.3 PID control parameter setting. If the bit is off, it

operates automatically; if on, it runs manually.

2) _PID_PAUSE (PID Pause setting)

Flag name Address 126 g3 Unit Setting
address
_PID_PAUSE (PID pause setting) | K1201n | %KX19216 +n BIT Available

It changes PID control of n loop to pause status. If PID control is paused, the control MV is
fixed as the output at the time of pause. At the moment, PID operation is continued internally
with output fixed. If changing pause status to operation status again, it resumes control, so it
may take a longer time until the PV is going to SV once system status is largely changed during
pause. If the bit is off, it cancels pause; if on, it operates as paused.

3) _PID_REV (PID RUN direction setting)

Flag name Address 126 igjpe Unit Setting
address
PID_REV .
— — 0
(PID RUN direction setting) K1202n | %KX19232 +n BIT Available

It sets the RUN direction of PID control of ‘n’th loop. For more information about run direction,
refer to 7.2.3 PID control parameter setting. If the bit is off, it operates normally; if on, it

operates reversely.

4) PID_AW?2D (Dual Integral accumulation prevention setting)

Flag name Address IEC type Unit Setting
address
_PID_AW?2D
(dual integral accumulation K1203n | %KX19248 +n BIT Available
prevention setting)

It sets enable/disable of dual integral accumulation prevention of ‘n’th loop. For more
information about dual integral accumulation prevention, refer to 7.2.3 PID control parameter
setting. If the bit is off, it is enabled; if on, it is disabled.
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5) _PID_REM_RUN (PID remote operation setting)

Flag name Address IEC type Unit Setting
address
_PID_REM_RUN K1204n | %KX19264+n | BIT Available
(PID remote run setting)

GB series built-in PID function can be started by both run from command’s start junction and
remote run bit setting. That is, XGB starts PID control if PIDRUN command’s start junction is on
or remote run setting bit is on. Namely, if one of them is on, it executed PID control.

6) _PID_PWM_EN (PWM output enable)

Flag name Address IEC type Unit Setting
address
(PT/:/DI{/IDEEt\é)Vul\tAEE;\Ibm) K1208n | %KX19328 +n BIT Available

It determines whether to output the MV of PID control of ‘n’th loop as PWM output. For more
information about PWM output, refer to 15.2.3 PID control parameter setting. If the bit is off, it is

disabled; if on, it is enabled.

7) _PID_STD (PID RUN status indication)

Flag name Address IEC type Unit Setting
address
PID_STD .
— — 0,
(PID RUN status indication) K1209n | %KX19344 +n BIT Unavailable

It indicates the PID control RUN status of ‘n’ th loop. If a loop is running or paused, it is on while
if it stops or has an error during RUN, it is off. In the area as monitoring area, it is changed to

the current run status by PLC although a user enters any value temporarily.

8) _PID_ALARM (PID Warning occurrence)

Flag name Address [Ee e Unit Setting
address
_PID_ALARM K1210n | 9%KX19360+n | BIT Unavailable
(PID Warning occurrence)

It indicates warning if any warning occurs during PID control of ‘n’th loop. Once a warning
occurs during PID control operation of a loop, it is on while if it is normal, it is off. At the moment,
despite of warning, PID control continues without interruption, but it is desirable to check
warning information and take a proper measure. Once a warning occurs, the warning code is
also indicated in warning code area of a loop. For more information about the types of warning
codes and measures, refer to 15.5. In the area as monitoring area, it is changed to the current
run status by PLC although a user enters any value temporarily.

9) _PID_ERROR (PID Error occurrence)

Flag name Address IEC type Unit Setting
address
_PID_ERROR K1211n | %KX19376 +n BIT Unavailable
(PID error occurrence)

If an error that discontinues running during PID control of ‘n’ th loop occurs, it indicates the
error’s occurrence. If an error generates warning, it is on; if normal, it is off. When an error
occurs, PID control stops and MV is output as the min. output set in parameter. Also, if an error
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occurs, the error code is indicated in the error code area of a loop. For more information about
type of error codes and measures, refer to 15.5. In the area as monitoring area, it is changed to
the current run status by PLC although a user enters any value temporarily.

(b) PID Flag area by loops
PID flag areas by loops are allocated between K1216 ~ K1855 and for totally 16 loops, each 40
words is allocated per loop. Therefore, the individual data areas of ‘n’ th loop are between K
(1216+16*n) ~ K (1255+16*n). Every setting of the PID flag areas by loops may be changed
during PID control operation. Once the settings are changed, they are applied from the next PID
control cycle.

1) _PIDxx_SV (PID xx Loop SV setting)

Flag name Address IEC type address Unit Scope

_PIDxx_SV
(PID xx Loop SV setting)

K1216+16*xx | %KW1216+16*XX INT -32,768 ~ 32,767

It sets/indicates the SV of PID control of ‘xx’ th loop. For more information about SV, refer to
15.2.3 PID control parameter setting. The available scope is between -32,768 ~ 32,767.

2) _PIDxx_T_s (PID xx Loop operation cycle)

Flag name Address IEC type address Unit Scope

_PIDxx_T_s

. K1217+16*xx | %KW1217+16*xx WORD 100 ~ 65,535
(PID xx Loop operation cycle)

It sets/indicates the operation cycle of PID control of ‘xx’ th loop. For more information about
operation cycle, refer to 15.2.3 PID control parameter setting. The available scope is between
100 ~ 65,535.

3) _PIDxx_K_p (PID xx Loop proportional constant)

Flag name Address IEC type address Unit Scope
_PIDxx_K__p K1218+16*xx | %KD609+20*xx REAL Real number
(PID xx Loop proportional constant)

It sets/indicates the proportional constant of PID control of ‘xx’ th loop. For more information
about proportional constant, refer to 7.2.3 PID Control Parameter Setting. The available scope
is real number (-3.40282347e+38 ~ -1.17549435e-38 , 0, 1.17549435e-38 ~ 3.40282347e+38).
If it is, however, set as 0 and lower, the PID control of a loop generates an error and does not
work.

4) _PIDxx_T_i (PID xx Loop Integral time)

Flag name Address IEC type address Unit Scope
PIDx T 1 K1220+16%xx | %KD610+20*xx | REAL Real number
(PID xx Loop integral time)

It sets/indicates integral time of PID control of ‘xx’ th loop. The available scope is real number. If
it is set as 0 and lower, it does not execute integral control.
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5) _PIDxx_T_d (PID xx Loop differential time)

Flag name Address IEC type address Unit Scope

_PIDxx_T_d

* 0, *
(PID xx Loop differential time) K1222+16*xx %KD611+20*XX REAL Real number

It sets/indicates differential time of PID control of ‘xx’ th loop. The available scope is real
number. If it is set as 0 and lower, it does not execute differential control.

6) _PIDxx_d_PV_max (PV change limit)

Flag name Address IEC type address Unit Scope

_PIDxx_d_PV_max
(PV change limit)

K1224+16*xx | %KD612+20*xx | WORD 0 ~ 65,535

It sets the PV change limit of ‘xx’ th loop.
For more information about PV change limit, refer to 15.2.3 PID control parameter setting. If it
is set as 0, the PV change limit function does not work.

7) _PIDxx_d_MV_max (MV change limit)

Flag name Address IEC type address Unit Scope

_PIDxx_d_MV_max

* 0, *: -
(MV change limit) K1225+16"xx | %KD610+20*xx | WORD 0~ 65,535

It sets the MV change limit of ‘xx’th loop. For more information about MV change limit, refer to
15.2.3 PID control parameter setting. If it is set as 0, the MV change limit function does not work.

8) PIDxx_MV_max, PIDxx_MV_min, PIDxx_MV_man (max. MV, min. MV, manual MV)

Flag name Address IEC type address Unit Scope
_PIDxx_MV_max (max. MV) K1226+16*xx | %KW1226+16*Xxx
_PIDxx_MV_min (min. MV) K1227+16*xx | %KW K1227+16*xx INT -32,768 ~ 32,767
_PIDxx_MV_man (manual MV) K1228+16*xx | %KW K1228+16*Xxx

It sets the max. MV, min. MV and manual MV of ‘xx’ th loop. For more information about max.
MV, min. MV and manual MV, refer to 15.2.3 PID control parameter setting. If the max. MV is
set lower than the min. MV, the PID control loop generates an error and does not work.

9) _PIDxx_PV (prevent value)

Flag name Address IEC type address Unit Scope

_PIDxx_PV

K1229+16*xx | %KW1229+16*xx INT -32,768 ~ 32,767
(present value)

It is the area that receives the present value of ‘xx’ th PID control loop. PV is the present status
of the system to control and is normally saved into U device via input devices such as A/D input
module if it is entered from a sensor. The value is used to execute PID operation by moving to
_PIDxx_PV by means of commands like MOV.

10) _PIDxx_PV_OLD (PV of previous control cycle)

Flag name Address IEC type address Unit Scope

_PIDxx_PV_OLD

: K1230+16*xx | %KW 1230+16*xx INT Unavailable
(PV of previous control cycle)

The area indicates the PV just before the xx th PID control loop. The flag, as a dedicated
monitoring flag, would be updated by PLC although a user directly enters it.
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11) _PIDxx_MV (Control MV)

Flag name Address IEC type address Unit Scope

_PIDxx_MV (control MV) K1231+16*xx | %KW1231+16*xx INT Unavailable

The area shows the MV of ‘xx’ th PID control loop. As the area in which XGB built-in PID
operation result is output every PID control cycle, it delivers the value in the area to U device

every scanning by using commands like MOV in the program and outputs to D/A output module,
operating a drive.

12) PIDOO_ERR (Present error)

Flag name Address IEC type address Unit Scope
_PID0O0_ERR
— (present error)

K1232+16*xx | %KW1232+16*xx | DINT Unavailable

he areas shows the current error of ‘xx’ th PID control loop. It is also used as an indicator about
how much gap the present status has with a desired status and if an error is 0, it means the
control system reaches a desired status exactly. Therefore, if control starts, error is quickly
reduced at transient state and it reaches normal state, maintaining remaining drift as 0, it could

be an ideal control system. The flag, as a dedicated monitoring, is updated although a user
directly enters it.

13) _PIDxx_MV_p, PIDxx_MV_i, PIDxx_MV_d (P/I/D control components of MV)

Flag name Address IEC type address Unit Scope
_PIDxx_MV_p K1234+16"x | %KDB16+20%Xx
(MV proportional control component)
_ _PIDxx MV_I K1236+16%xx | %KD617+20*xx | REAL Unavailable
(MV integral control component)
_PIDxx_MV_d

* 0, *
(MV differential control component) K1238+16%x | %KD618+20"xx

It indicates ‘n’ th loop MV by classifying proportional control MV, integral control max. MV and
differential control MV. The entire MV consists of the sum of these three components. The flag,
as a dedicated monitoring, is updated although a user directly enters it.

14) PIDxx_DB_W (DeadBand setting)

Flag name Address IEC type address Unit Scope

_PIDxx_DB_W
(DeadBand setting)

K1240+16*xx | %KW1232+16*xx | WORD 0 ~ 65,535

It sets the deadband of ‘xx’ th loop. For more information about Deadband function, refer to
15.2.3 PID control parameter setting. If it is set as 0, the function does not work.

15) PIDxx_Td_lag (Differential filter coefficient)

Flag name Address IEC type address Unit Scope

_PIDxx_Td_lag
(differential filter coefficient)

K1241+16*xx | %KW1241+16*xx WORD 0 ~ 65,535

It sets the differential filter coefficient of ‘xx’ th loop. For more information about differential filter

coefficient, refer to 15.2.3 PID control parameter setting. If it is set as 0, the function does not
work.
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16) _PIDxx_PWM (PWM output junction setting)

Flag name Address IEC type address Unit Scope
_PID0O0_PWM N o . 50 - L
(PWM output junction setting) K1242+16*xx | %KW1242+16*xx | WORD H20 ~ H'3F

It sets the junction to which PWM output of ‘xx’ th loop is output. PWM output junction is valid
only between H'20 ~ H'3F. If any other value is entered, PWM output does not work.

17) _PIDxx_PWM_Prd (PWM Output cycle setting)

Flag name Address IEC type address Unit Scope
_PIDxx_PWM_Prd K1243+16%xx | %KW1243+16*x | WORD | 100 ~ 65,535
(PWM output cycle setting)

It sets the PWM output cycle of ‘xx’ th loop. The available scope is between 100 ~ 65,535 at the

unit of 0.1ms.

18) PIDxx_SV_RAMP (SV ramp setting)

Flag name Address IEC type address Unit Scope
_PIDxx_SV_RAMP K1244+16%xx | %KW1244+16*xx | WORD 0~ 65,535
(SV ramp setting)

It sets the SV ramp value of ‘xx’ th loop. For more information about SV ramp of PV, refer to

15.2.3 PID control parameter setting. If it is set as 0, the function does not work.

19) PIDxx_PV_Track (PV follow-up setting)

Flag name Address IEC type address Unit Scope
_PIDxx_PV_Track K1245+16%xx | %KW1245+16%xx | WORD 0~ 65,535
(PV follow-up setting)

It sets the PV follow-up SV of xx’ th loop. For more information about PV follow-up, refer to

15.2.3 PID control parameter setting. If it is set as 0, the function does not work.

20) _PIDxx_PV_MIN, _PIDxx_PV_MAX(Min. PV input, Max. PV input)

Flag name Address IEC type address | Unit Scope
_PIDxx_MV_p K1246+16"x | %KW1246+16"x
(MV proportional control component)
PIDxx MV | INT | -32,768 ~ 32,767
.= — = K1247+16*xx | %KW1247+16*xx
(MV integral control component)
It sets the min./max. PV of ‘xx’ th loop.
21) _PIDxx_ALM_CODE (Warning code)
Flag name Address IEC type address Unit Scope
_PIDxx_ALM_CODE K1248+16"x | %KW1248+16"xx | WORD Unavailable
(Warning code)

It indicates warning code if a warning occurs during ‘xx’ th loop run. The flag, as a dedicated
monitoring, is updated although a user directly enters it. For more information about warning

code, refer to 15.5.
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22) PIDxx_ERR_CODE (Error code)

Flag name Address IEC type address Unit Scope

_PIDxx_ERR_CODE

K1249+16*xx | %KW1249+16*xx | WORD Unavailable
(error code)

It indicates error code if an error occurs during ‘xx’ th loop run. The flag, as a dedicated
monitoring, is updated although a user directly enters it. For more information about warning
code, refer to 15.5.

23) _PIDxx_CUR_SV (SV of the present cycle)

Flag name Address IEC type address Unit Scope

_PIDxx_CUR_SV

* 0, *- .
(SV of the present cycle) K1250+16*xx | %KW1250+16*Xxx INT Unavailable

It indicates SV currently running of ‘xx’ th loop. If SV is changing due to SV ramp or PV follow-
up function, it shows the currently changing PV. The flag, as a dedicated monitoring, is updated
although a user directly enters it.
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15.3 PID Instructions

It describes PID control commands used in XGB series. The command type of PID control used in
XGB series built-in PID control is 4.

(1) PIDRUN
PIDRUN is used to execute PID control by loops.

Staln?lgnal [ Pioa s |l

- Operand S means the loop no. to execute PID control and avaiable only for constant(0~15).
- If start signal is on, the PID control of a loop starts.
- In case of IEC type, PID control is conducted by PIDRUN function block.
- In case of XGB IEC type, inputs ‘0’ at BLOCK
HaT
start F'IORUN
—— —— REQ DOME

a {BLOC PID_|  PID_STAT
] K 3TAT

a3 {LOop

- PID_STAT, only supported on IEC type, indicates status of PID operation. For meaning of
inidcation data, refer to indication contents of PID STATE.
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Indication contents of PID STATE

Item Indication Flag name Contents
1640001 PV _MIN_MAX_ALM \C/ZaulLr:nt value exceeds range of maximum, minimum
16#0002 EAID—SCANTIME—AL Operation cycle is too short.
1640003 PID dPV WARN Variation of current val_ug of this PID cycle exceeds the
- - current value variation limit.
ALARM Variation of manipulated value of this PID cycle exceeds
16#0004 PID_dMV_WARN . P R y
- - the manipulated value variation limit.
PID_MV_MAX WAR | Manipulated value of this PID cycle exceeds maximum
16#0005 .
N manipulated value.
PID_MV_MIN_WAR | Manipulated value of this PID cycle is smaller than
16#0006 . :
N minimum manipulated value.
1640100 MV MIN MAX ERR Mg)glmum me}mpulated value is set to be smaller than
- - - minimum manipulated value.
1640200 PV MIN MAX ERR Max!mum current value is set to be smaller than current
- = - manipulated value.
16#0300 ;WM—PERIOD—ER PWM output cycle is set to be smaller than 100(10ms).
In case of forward operation, set value at start of auto-
1640400 SV RANGE ERR tun|ng'|s smaller than current value. In' case of reverse
- - operation, set value at start of auto-tuning is larger than
current value.
1640500 PWM_ADDRESS E | PWM output is set as contact point other
RR than %0QX0.0.0~0.0.31.
ERROR | 16#0600 P _GAIN_SET ERR | Proportional constant is set to be smaller than 0.
16#0700 | TIME SET ERR Integral constant is set to be smaller than 0
16#0800 D TIME SET ERR | Differential constant is set to be smaller than 0
1640000 | SNTROLMODE_ | control mode is other than P, PI, PD and PID.
16#0B00 PID_PERIOD ERR; | PIC operation cycle is set to be smaller than 100(10ms)
In combined operation, directional parameter of forward
1640C00 HBD WRONG DIR operation loop is set as reverse opergtlon or directional
- - parameter of reverse operation loop is set as forward
operation
16#0D00 gﬁD—SV—NOT—MAT In combined operation, set values of two loops are different
16#0E00 LOOP EXCEED PID LOOP number is larger 15
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(2) PIDCAS
PIDCAS is a command to execute CASCADE control.

Start Signal
| |
11

| Piocas M s |

- Operand M and S mean master loop and slave loop respecively and available only for
constant(0~15).

- If start junction is on, cascade control is executed through master loop and slave loop.

- In case of IEC type, PIDCAS function block is used for cascade control.

ST
Start PTOCAS
| ——{ REQ  DONE}
0 JBLOC MST_L MsT_sTAT
] K STAT
Mo JLo0P SLv b siv sTaT
| WST STAT
s e
i Sy

Cascade control is called a control method which is intended to increase control stability through
quick removal of disturbance by connecting two PID control loops in series and is structured as

follows.
hot water hot water
outlet | | oy autlet i\;’)
Py ) PV
(&)
Sl ! kaster Loo
4]
3l 3) Master Loop| 1,0t yater Gl 5]
hot water Contraller inlet L
inlet —
] e (W)
Slave Loop
b Giels) Caontroller
X PKe
distiller, Staam Yalve distiller, Steam Yalve

[Figure 15.13 Comparison of single loop control and cascade control]

Looking at the figure, it is found that cascade control contains slave loop control within external
control loop. That is, the control output of external loop PID control is entered as SV of the
internal loop control. Therefore, if steam valve suffers from disturbance in the figure, single loop
PID control may not be modified until PV, y(s) appears while cascade control is structured to
remove any disturbance by the internal PID loop control before any disturbance that occurs in
its internal loop affects the PV, y(s), so it can early remove the influence from disturbance.

XGB internal PID control connects two PID control loops each other, making cascade control
possible. At the moment, MV of external loop is automatically entered as the SV of internal loop,
S0 it is not necessary to enter it through program.

15-29



XGB Analog edition manual

(3) PIDHBD
PIDHBD is a command to execute the mixed forward/reverse E control.

Staln eii_qnal | P DHED F R

- Operand F and R represent forward operation loop and reverse operation loop and available
only for constant(0~15).

- If start junction is on, it starts the mixed forward/reverse operation from the designated
forward/reverse loops.

- In case of IEC type, combined operation is executed by using PIDHBD function block

[M5TE

Start PIDHED
| ——{RED DONE

0 {BLOC FWO_|  FWO_STAT

- K 3TAT

F {LOOP  REY_|  REY_STAT
- _FWD STAT

R {LOop
- _REY

The mixed forward/reverse control is called a control method to control forward operation control
output and reverse operation control operation alternatively to a single control process. The XGB
built-in PID control enables the mixed forward/reverse control by connecting two PID control loops
set as forward/reverse operations. At the moment, it uses PIDHBD command. For more information
about the command, refer to 15.2.5. The mixed forward/reverse run is executed as follows in the
XGB built-in PID control.

(a) Commencement of mixed run
If PIDHBC command starts first, it starts reverse run when PV is higher than SV; it starts
forward run if PV is lower than SV.

(b) Conversion of RUN direction
The conversion of run direction is executed according to the following principles. In case of
forward operation run, it keeps running by converting to reverse operation once PV is over SV
+ DeadBand value. At the moment, the DeadBand setting value uses the deadband of a loop
set for forward operation. If PV is below SV — DeadBand value during reverse operation, it also
keeps running by converting to forward operation. In the case, the DeadBand setting uses the
deadband of a loop set for reverse loop. It may be illustrated as 15.14.
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[Figure 15.14 Conversion of RUN direction in the mixed forward/reverse control]

(c) At the moment, every control parameter uses the parameter of a loop set for forward operation
while MV is output to MV output area of a loop of forward operation. Reversely, every control
parameter uses the parameter of a loop set for reverse operation during reverse operation run
while MV is also output to MV output area of reverse operation loop.

(d) WRT
WRT is a command to save K area flags changed during operation to the internal flash memory
of PLC.
MPD”ID | W 0 0 0

- Once start juction is on, it writes K area values to flash memory.
- Each operand description is summarized as follows.

Operand desliSr?;te d Available device Remark
OP1 Slot Constant Designating basic uit as 0
OoP2 N/A PMLKD,ZR, Not used
constant
0 : positioning X axis
1 : positioning Y axis
OP3 Parameter type | P,M,L,K,D,Z,R,constant | 2 : HS counter
3 : PID parameter
4 : PID auto-tuning parameter
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- In case of IEC type, APM_WRT funcion block is used.

[H5TS
Start APM_WRT
| | REQ  DOME -
0 JB&3E  STATL
sLaT o {SLOT
Motlzed  H{AX1S
ParameterT URT
Wpe 1 _
] Brls
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15.4 PID Auto-tuning

15.4.1 Basic theory of PID auto-tuning
It describes the function of PID auto-tuning.

The performance of PID controller is very different according to P, |, D coefficient. Generally, It is very
difficult and takes long time to predict the system and set P, I, D coefficient because of non-periodical
disturbance, interference of other control loop, dynamic characteristic of control system though the
engineer is good at handling the PID controller. So auto-tuning that sets the PID coefficient
automatically is very useful. Generally, there are many methods in setting the PID coefficient. Here, it

will describe Relay Auto-tuning.
(1) PID coefficient setting by Relay auto-tuning

It makes critical oscillation by force and uses the width and period of oscillation to specify the PID
coefficient. It applies max. output and min. output to control system for auto-tuning. Then,
oscillation with steady period and steady width occurs around the Set value like figure 6.15, and it
can calculate the boundary gain by using it like expression (15.3.1).

Max. output 4
o MY Penod
//——H\\ ........................ — —
Set value = b -
Widtl
Min. output -
< Figure 15.15 Relay auto-tuning >
K - 4x (Max.output — Min.output) (15.4.1)

u

7 x width

At this time, oscillation period is called boundary period. If boundary gain and period is specified,
use table 15.9, Ziegler & Nichols tuning table to specify the PID coefficient. This Relay tuning is
relatively simple to configure and easy to know the boundary gain and period so it is used
frequently and XGB built-in PID auto-tuning uses this method.

Proportional gain : : Differential
Controller Integral time(Ti) )
(Kp) time(Td)
p 0.5K, ] ]
Pl 0.45K, P /1.2 ;
PID 0.6K, P /2 P, /8

< Table 15.9 Ziegler & Nichols tuning table >
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15.4.2 PID Auto-Tuning function specifications
The specifications of the XGB series built-in PID auto-tuning function are summarized as in Table.

Item Specifications
Scope of SV INT (-32,768 ~ 32,767)
Scope of PV INT (-32,768 ~ 32,767)
Scope of MV INT (-32,768 ~ 32,767)

Normal: error flag off

Error indication
Error: error flag off, error code occurs

AT direction setting Forward/Reverse
Control cycle 100 ~ 65,536 (0.1msUnit)
Additional PWM output Supportable
function Hysteresis Supportable

[Table 15.10 Spec. of built-in PID auto-tuning function]

15.4.3 Auto-tuning parameter setting

To use the XGB series auto-tuning function, it is necessary to start it by using a command after
setting auto-tuning parameters by loops in the parameter window. It explains the parameters to
use auto-tuning function and how to set them.

(1) Auto-tuning parameter setting
To set the parameters of XGB series auto-tuning function, follow the steps.

() If selecting parameter in project window and the built-in parameter, it shows the built-in
parameter setting window as seen in below figure.

Project Wiindow - x|

[terns
=-EE PID_SETTING *

S-6F MewPLCGE-<BMS)-Offline
i Ej Y ariable/Comment

F—]@ Parameter

------ B azic: Parameters

T 140 Parameters

EH Internal Parameters
tTH High Speed Counter

- Position

== PID
[ 01: PID(16 Loop)

E—]--- Scan Program

------ MewProgram

B Project

< Figure 15.16 Built-in parameter setting window >
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(b) If selecting auto-tuning, it shows the parameter setting window as seen in Figure 15.17.

x|
Ermbedded PID Auto Tuning(16 Loop)
FParameter LODOF O LOOFR 1 LOD

Operational Direction Farward Farward Farw
T e e Tl s
T I S S
Scan Period
bl . bW
Fin. b4
b Contact
Fibd Output Period
Hyzterizis Band

KN 2

QK i Cancel I

<Figure 15.17 Built-in auto-tuning function parameter setting window>

(c) Input items
Table shows the items to set in auto-tuning parameter window and the available scopes.

Items Description Scope
RUN direction Set the run direction of auto-tuning. Forward/reverse
PWM output enable j;;gr:;her to set PWM output of MV enabled/ Disable/enable
SV Set SV. -32,768 ~ 32,767
Operation time Set auto-tuning operation time. 100 ~ 65535
Max. MV Set the max. MV in control. -32,768 ~ 32,767
Min. mV Set the min. MV in control. -32,768 ~ 32,767
PWM junction Designate the junction to which PWM output is
designation output. P20~ P3F
PWM output cycle Set the output cycle of PWM output. 100 ~ 65,535
Hysteresis setting Set the hysteresis of auto-tuning MV. 0 ~ 65,535

< Table 15.11 Auto-tuning function parameter setting items>
(2) Description of auto-tuning parameters and how to set them

(a) RUN direction
RUN direction is to set the direction of auto-tuning run of a loop. The available option is forward
or reverse. The former (forward) means that PV increase when MV increases while the latter
(reverse) means PV decreases when MV increases. For instance, a heater is a kind of forward
direction system because PV (temperature) increases when output (heating) increases. A
refrigerator is a kind of reverse direction system in which PV (temperature) decreases when
output increases.
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(b) PWM output enable
PWM output means an output method to turn a junction on — off with a duty proportional to control

output calculated by a uniform output cycle. If PWM output is enabled, it realizes PWM output in
accordance with PWM output cycle set in the parameter of PWM output junction (P20 ~ P3F, in
case of IEC type, %QX0.0.0~%QX0.0.15) designated in the parameter. At the moment, the PWM
output cycle follows the PWM output cycle separately set in auto-tuning operation cycle.

(c) SV
It sets the auto-tuning SV of a loop in question. Similar to PID control, physical values
(temperature, flow rate, pressure and etc) of an object to control is not meaningful and instead, it
should use the physical amount of an object to control after converting them into numerals. For
instance, in order to control a system using a sensor that the output is OV when its heating device
temperature is 0°C while it is 10V when the temperature is 100°C as much as 50T, it is
necessary to set SV as 2000(as long as it uses AD input module XBE-ADO4A).

(d) Operation time
It sets the cycle to execute operation for auto-tuning. The setting cycle is 0.1ms and available
between 10ms ~ 6553.5ms (setting value: 100 ~ 65,535) while it is set at a unit of integer per
0.1ms.

(e) Max./min. MV
It sets the max./min. value of output for auto-tuning. The available scope is between -32,768 ~
32,767. If the max. MV is set lower than min. MV, the auto-tuning function of a loop generates an
error and does not work.

(f) Hysteresis setting

Looking at relay tuning in Figure 15.15, it shows it outputs the max. MV as auto-tuning starts but
it converts to min. output as PV is over SV and then, it converts to the max. output as PV is lower
than SV. However, if input PV contains noise components or reply components, auto-tuning
ends by a slight vibration of PV around SV, yielding incorrect tuning result. To prevent it,
hysteresis may be set. XGB auto-tuning converts output at SV + Hysteresis when PV increases
or at SV — Hysteresis when it decreases once hysteresis is set. With it, it may prevent incorrect
tuning by a slight vibration around SV.

A

SV

Hysteresis

SV+Hysteresis

SV- Hysteresis

N

[Figure 15.16 Example of Hysterisis setting ]
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15.4.4 Auto-tuning flag

The parameters set in the XGB series auto-tuning function are saved to the flash memory of basic unit.
Such parameters are moved to K area for auto-tuning function as soon as PLC enters to RUN mode
from STOP. Auto-tuning operation using auto-tuning command is achieved by data in K area. At the
moment, if PLC is changed to RUN again after being changed to STOP, it takes the parameters in
flash memory to K area, so the data changed in K area is lost. Therefore, to continuously apply the
parameters adjusted in K area, it is necessary to write the parameters set in K area into flash memory
by using WRT command. (In case of IEC type, APM_WRT function block)

(1) Auto-tuning flag configuration

The K area flags of XGB series auto-tuning function are summarized in Table 15.12.

Loops K area IEC type Symbol Data type | Default Description
K18560~F z;)%f;f? 161 _AT_REV Bit Forward i‘::/':;;gg direction(0:forward,
K18570~F z:;);égg??lzz? _AT_PWM_EN Bit Disable Eygn“:;(‘;;p”t enable(0:disable,
Common :
0, ~ .
K18580-F ~$oKK)§(2299772483 ~AT_ERROR Bit i QrL:E)Or(tOu:::rgmal,l:error)
K1859 %KW1859 Reserved WORD - Reserved area
K1860 %KW1860 | AT00 SV INT 0 AT SV — loop 00
AT operation cycle
K1861 %KW1861 | ATO0 T s WORD 100
(T_s)[0.1msec]
K1862 %KW1862 | AT00 MV_max INT 4000 | AT MV max. value limit
K1863 %KW1863 | AT00 MV_min INT 0 AT MV min. value limit
K1864 %KW1864 | AT0O0 PWM WORD 0 AT PWM junction setting
K1865 %KW 1865 _AT00_PWM_Prd WORD 0 AT PWM output cycle
K1866 %KW 1866 _ATO0_HYS val WORD 0 AT hysterisis setting
LoopO K1867 %KW1867 | AT00 STATUS WORD 0 AT auto-tuning status indication
K1868 %KW1868 _AT00_ERR_CODE WORD 0 AT error code
K1869 %KD _AT00 K p REAL 0 AT result proportional coefficient
K1871 B ATOO T i REAL 0 AT result integral time
K1873 ) ATO0 T d REAL 0 AT result differential time
K1875 B AT00_PV INT 0 AT PV
K1876 j AT00_MV INT 0 AT MV
%KW1877
K1877~1879 Reserved Word 0 Reserved area
~%KW1879

K areas.

[Table 15.12 K area flags for auto-tuning]

K1856 ~ K1859 areas (In case of IEC type, %KW 1856~%KW1859) are the common bit areas for
auto-tuning and each bit represents auto-tuning loop status respectively. K1860~K1879 areas save
the setting and status of loop 0 as the K area for auto-tuning loop 0. In the area, the parameters
such as PV, operation cycle and etc set in the built-in parameter window are saved and the XGB
built-in auto-tuning function executes auto-tuning by the device values and saves the results into the
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(2) Auto-tuning flag function
Each function of K area flags for XGB series auto-tuning is summarized as follows.

A) Common bit area
The area is a flag collecting operation setting and information consisting of bits to each 16 loop.

Each bit of each word device represents the information of each loop.

1) AT_REV (auto-tuning run direction setting)

Flag name Address | IEC type address | Unit Setting
_AT_REV 0 .
(PID RUN direction setting) K1856n YoKX29696 + n BIT Available

It determines the run direction of auto-tuning of ‘n’ th loop. If the bit is off, it is forward operation;
if on, it is reverse operation.

2) _AT_PWM_EN (PWM output enable)

Flag name Address | IEC type address Unit Setting
(PVV?/ITC_)IIZ\[/)\{J,\tAEE:L\IbIe) K857n %KX29713 + n BIT Available

It sets whether to output the auto-tuning MV of ‘n’ th loop as PWM output. If the bit is off, it is
disabled; if on, it is enabled.

3) _AT_ERROR (Auto-tuning error occurrence)

Flag name Address | IEC type address | Unit Setting
(PID_ePrIrI(DJFECRcF\:J(r)reRnce) K1858n | %KX29728+n | BIT Unavailable

It indicates the error in case an error that discontinues operation during auto-tuning of ‘n’th loop
occurs. If an error occurs, it is on; if normal, it is off. Once an error occurs, auto-tuning stops
and the MV is output as the min. output set in the parameter. Also, if an error occurs, it
indicates the error code in the error code area of a loop. For more information about error code
types and measures, refer to 15.5. The area, as a dedicated monitor area, is updated although

a user directly enters it.

B) Auto-tuning flag area by loops
The auto-tuning flag areas by loops are K1860 ~ K2179 and each 20 words per loop are

allocated to totally 16 loops. Therefore, individual data area of ‘n’ th loop is between K
(1860+16*n) ~ K (1879+16*n).

1) _ATxx_SV (auto-tuning xx Loop SV setting)

Flag name Address IEC type address Unit Scope
_ATxx_SV " o N i _
(AT xx Loop SV setting) K1860+16*xx | %KW 1860+16*xx INT 32,768 ~ 32,767

It sets/indicates the auto-tuning SV of ‘xx’th loop.
The available scope is between -32,768 ~ 32,767.
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2) _ATxx_T_s (Auto-tuning xx Loop operation cycle)

Flag name Address IEC type address Unit Scope

_PIDxx_T_s

. : K1861+16*xx | %KW1861+16*xx | WORD 100 ~ 65,535
(Auto-tuning xx Loop operation cycle)

It sets/indicates the operation cycle of ‘xx’ th loop auto-tuning. The available scope is 100 ~
65,535.

3) _ATxx_MV_max, _ATxx_MV_min(max. MV, min. MV)

Flag name Address IEC type address Unit Scope
_PIDxx_MV_max (Max. MV) K1862+16*xx | %KW 1862+16*xx
INT -32,768 ~ 32,767
_PIDxx_MV_min (Min. MV) K1863+16*xx | %KW1863+16*xx

It sets max. MV and min. MV of ‘xx’ th loop respectively. If the max. MV is set lower than min.
MV, the auto-tuning loop generates an error and does not work.

4) ATxx_PWM (AT output junction setting)

Flag name Address IEC type address Unit Scope
_ATO0_PWM K1864+16%xx | %KW1864+16"x | WORD H'20 ~ H'3F
(AT output junction setting)

It sets the junction that PWM output of ‘xx’th loop is output. The PWM output junction is valid
only between H’20 ~ H’3F (hex). If any other value is entered, PWM output does not work.

5) ATxx_PWM_Prd (PWM output cycle setting)

Flag name Address IEC type address Unit Scope

_ATxx_PWM_Prd

* 0, * ~
(PWM output cycle setting) K1865+16*xx | %KW1865+16*xx | WORD 100 ~ 65,535

It sets the PWM output cycle of ‘xx’ th loop. The available scope is between 100 ~ 65,535 at the
unit of 0.1ms.

6) ATxx_HYS_val (Hysterisis setting)

Flag name Address IEC type address Unit Scope

_ATxx_HYS_val (Hysterisis setting) | K1866+16*xx | %KW1866+16*xx | WORD 0 ~ 65,535

It sets the hysterisis of ‘xx’ th loop. For more information about hysterisis function, refer to 6.3.3
Auto-Tuning Parameter Setting. If it is set as 0, it does not work.

7) _ATxx_STATUS (Auto-tuning status)

Flag name Address IEC type address Unit Scope

_ATxx_STATUS

. K1867+16*xx | %0KW1867+16*xx | WORD Unavailable
(Auto-tuning status)

It indicates the auto-tuning status of ‘xx’ th loop. If auto-tuning is in operation, it is 1;
if completed, it is 128. In any other cases, it shows 0.
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8) ATxx_ERR_CODE (Error code)

Flag name Address IEC type address Unit Scope

_ATxx_ERR_CODE

K1868+16*xx | %KW1868+16*xx | WORD Unavailable
(Error code)

It indicates error code in case an error occurs during the auto-tuning of xx’th loop. The flag, as
a dedicated monitor, is updated although a user directly enters it. For more information about
error code, refer to 15.5.

9) ATxx_K_ p, ATxx_T_ i, ATxx_T_d (AT result proportional coefficient, integral time, differential

time)
Flag name Address IEC type address Unit Scope
ADXKDp K1869+16"x | %KDI34+20"x
(proportional coefficient)
CATXX T

K1871+16*xx | %KD1004+20*xx .
Real Unavailable

(integral time)
_ATxx_T_d

(differential time)

K1873+16*xx | %K1005+20*xx

The area indicates proportional coefficient, integral time and differential time calculated after
the auto-tuning of ‘xx’ th loop is normally completed. The flag, as a dedicated monitoring,
updated although a user directly enters it.

10) _ATxx_PV (PV)

Flag name Address IEC type address Unit Scope

_ATxx_PV (PV) K1875+16*xx | %KW1875+16*xX INT -32,768 ~ 32,767

It is the area to receive PV of xx’ th auto-tuning loop. PV is the present status of a system to
control and in case of PID control, the entry from a sensor is saved into U device through input
devices such as A/D input module and it moves the value to _ATxx_PV by using commands
such as MOV every scanning, executing auto-tuning.

11) _ATxx_MV (Auto-tuning MV)

Flag name Address IEC type address Unit Scope

_ATxx_MV (auto-tuning MV) K1876+16*xx | %KW1876+16*xx | INT Unavailable

It is the area to output MV of xx’ th auto-tuning loop. Every auto-tuning cycle, it saves XGB
auto-tuning and it delivers the value in the area by using commands like MOV in a program and

operates a drive every scanning.
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15.4.5 Auto-tuning instructions
The commands used in XGB series auto-tuning are as follows.

1) PIDAT
PIDAT is a command to execute auto-tuning by loops.

Start signal | PIDAT 3

- Operand S means the loop no. to execute auto-tuning and avaiable only for constant(0~15).
- If start junction is on, the PID control of a loop starts.

- In case of IEC type, the following PIDAT function block is used for start of auto-tuning

[NaTd

Start PIOAT
—— ——{RE0 DOME}

a {BLOC AT SF  AT_STAT
-] K TAT

3 4LO0P
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15.5 Example Programs

The paragraph explains example programs regarding the directions of XGB built-in PID function.
The example programs are explained with water level system as illustrated in 15.17.

Water
level sensor

O
Tank

Pump

‘ 0~10V

A

Tank

> | XGB| D/A | AID

s-2aze

XG5000 0~10V

[ Figure 15.17 Example of water level control system ]

15.5.1 System structure

The example system in figure is an example of a system to control a pail's water level to a desired
level. The pail's water level is sensed by a water level sensor and entered to A/D input module while
PID control operation result, MV is output to a pump through D/A output module, controlling a pump’s
rotation velocity, regulating the water amount flowing into a pail and regulating the water level as
desired. Each mechanism is explained as follows.

(1) XGB basic unit
The XGB basic unit operates by PID control operating PID control operation. It receives PV from
A/D input module (XBF-ADO04A), executes the built-in PID control operation, output the MV to D/A
(XBF-DV04A) and executes PID control.

(2) A/D input module (XBF-ADO4A)
It functions as receiving PV of an object to control from a water level sensor and delivering it to
basic unit. XBF-ADO4A is a 4CH analog input module and settings of analog input types and
scopes can be changed in the I/O parameter setting window appeared when selecting 1/0
parameter in the parameter item of project window. For more information, refer to Analog 1/0
Module.

(3) D/A output module (XBF-DV04A)

It functions as delivering control MV from basic unit to a drive (pump). XBF-DV04A is a 4CH
analog voltage output module and ranges 0 ~ 10V. For detail setting, refer to Analog 1/0O Module.
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(4) Water Level Sensor
A water level sensor plays a role to deliver the PV of an object to control to XGB by measuring the
water level of a pail and outputting it within 0 ~ 10V. Since the types and output scope of water
level sensors varies, the output scope of a sensor should be identical with that of A/D input
module’s input scope. The example uses a water level sensor outputting between 0 ~ 10V.

(5) Drive (pump)
A drive uses a pump that receives control output of XGF-DVO04A and of which rotation velocity is
variable. For accurate PID control, the output scope of XBF-DV04A (0~10V) should be same with
that of a pump’s control input. The example uses a pump that receives its control input between 0 ~
10V.

15.5.2. Example of PID Auto-tuning

Here, with examples, it explains how to calculate proportional constant, integral time and differential
time by using PID auto-tuning function

(1) PID auto-tuning parameter setting

(a) If double-clicking Parameter — Built-in Parameter — PID — Auto-tuning parameter in the
project window, it opens up the auto-tuning parameter setting window as illustrated in

Figure 15.18.
x|
Embedded PID Auta Tuninagl16 Loop)

Parameter LOGCF 0 LaapP 1 LOCF 2 Lao
Operational Direction Faorward Fonward Faorward Fone,
Enable Pt Output Dizable Dizable Dizable Dize
SetValue W st d 2
Scan Period L A0 0 2l
bax. b 4000 4000 4000 400

P+ Contact

Pt Output Period
Hysterigis Band

< >

ok I Cancel |

[Figure 15.18 Auto-tuning parameter setting window]

(b) Set each parameter and click OK.
In the example, Loop 0 is set as follows.

e RUN direction: forward
- Since in the system, water level is going up as MV increases and pump’s rotation
velocity increases, it should be set as forward operation.

e PWM output: disabled

- In the example, auto-tuning using PWM is not executed. Therefore, PWM output is set
as disabled.

¢ SV:1000(2.5V)
- It shows an example in which XBF-ADO4A is set as the voltage input of 0~10V.
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e Max. MV: 4000
- Max. MV is set as 4000. If MV is 4000, XBF-DVO04A outputs 10V.

e Min. MV: 0
- Min. MV is set as 0. If MV is 0, XBF-DV04A outputs 0V.

¢ PWM junction, PWM output cycle
- It is not necessary to set it because the example does not use PWM output.

e Hysteresis setting: 10
(2) A/D input module parameter setting

(8) If double-clicking Parameter — I/O parameter, it opens up the setting window as illustrated
in figure 15. 19

1/0 Parameter !

2|

Module list

B @ Basze 00: Default Slot rModule Comment Input Filker  |Emergency Outpu Allocation
: Default
: Default
: Default
: Default
: Default
: Default
: Default
: Default

o = S R )

[elete Slat | DeleteBasel BaseSettingl Delete Al | [ etails | Frint W | ()3 Cancel

[ Figure 15.19 I/O parameter setting window ]

(b) If selecting A/D module for a slot in A/D input module, it opens up the setting window as
illustrated in F|ure 15.20.

21X
Module list
=@ Base 00 : Default Slot Module | Comment Input Filter  |Emergency Dutpud Allocation
= 00 : Default 0O(main)
& 312 : :EiF-JTtDU“A [Volt/Cu 1 | XBF-AD04 [Volt/Curre : ; PO0040 ~ POOO7F
: Delaul PG 3
z 03 : Default g 2]
oz 04: Default 2 XBF-AD044 (Volt/Current, 4-CH)
= 05: Default
== 06 : Default 5 Parameter CHO CH1 CH2 CH3
= 07: Default 6 [~ Channel status Disable Disable Disable Disable
7 [™ Inputrange 0~10v 0~10v 0~10v 0~10v
Output type 0~4000 0~4000 0~4000 0~4000
[" Filter process Disahle Disahle Disahle Disahle
Filter constant 1 ' 1 ' 1 ' 1
[T Average sefting Disahle Disahle Disahle Disahle
[~ Average processing| Count-Avr . CountAw  CountAw  CountAw
< | 2 Average value 2 2 2 2
Delete Slot | Delete Base | Bas oK Cancel

[ Figure 15.20 A/D input mode setting window ]
(c) Check A/D Module operation parameter and click OK. The example is set as follows.

¢ RUN CH: CHO RUN
- The example receives the water level sensor input as CHO.

e Input scope: 0 ~ 10V
- Set XBF-ADO4A input scope as 0 ~ 10V so that it should be identical with the output
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scope of water level sensor.

e Output data type: 0 ~ 4000
- It converts the input 0 ~ 10V to digital value from 0 ~ 4000 and delivers it to basic unit.
- In the case, the resolving power of digital value 1 is 10/4000 = 2.5mV

o Filter process, averaging: disabled
- The example sets the input values in order that filter process and averaging are not
available.
- For more information about each function, refer to 12 Analog I/O Module.

(3) D/A Output Module Parameter setting

(a) Set the parameter of D/A output module(XBF-DV04A) that output MV to a drive.
How to set them is as same as A/D input module. In the example, it is set as follows.

#BF-DY0424 Maltage, 4-CH)

e RUN CH: CHO RUN

0K

Farameter CHO ZH1 CH2 CH 3
[T Channel status Dizable Disahle Dizahle Dizable
[T Output range Q-1 0-~10% 0100 0-~10%
T T R T
[ CH. Outputtype | Formervalue Formervalue: Formervalue | Former value

Cancel

- In the example, MV is output as CHO of D/A output module.

e Output scope : 0 ~ 10V

¢ Input data type: 0 ~ 4000
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4) Example of PID Auto-tuning program
The example of PID auto-tuning program is illustrated as Figure 15.21.

comment |Enables ChO of D/ conwersion module and A<d Conversion module
Fa093 uo1.01.0
| ]
| oW _01_EHG_ACT
U02.02.0
3
-02.CHIL0UTE
camment [Move current input value of 4D conversion module to PY Device area of AT Loop O
Fo033 MY unt .02 k1875
o AL DAA — _ATO0PY
5
comment |Executes auto tuning of AT loop O during MO bit is ON
MO0 HOOD1
PIDAT i
g { | 1/} l—
comment [Move current MY value of AT loop O to 0/ conversion module O
Frnss Hv KIG76 U02. 03
o AW 02 CHODATA
14
comment [Move mininum MY value of AT loop 0 to D/ conversion module O when auto tuning has been finished
successful ly or error has been occure
k18580 MOOO1
{ | 53
18| _ATOO_ERROR
|- k1867 hO08D
_ATOD_STATUS
END
< Figure 15.21 Auto-tuning example program >
(a) Devices used
Device Data type Application
FO0099 BIT It is always on, so it readily operates once PLC is RUN.
U01.01.0 BIT It starts operation of CHO of Slot 1 A/D input module.
U02.02.0 BIT It starts operation of CHO of Slot 2 D/A output module.
u01.02 INT PV entered to A/D input module.
u02.03 INT MV entered to D/A output module.
K1875 INT Device to which PV is entered for LOOP 0 auto-tuning
K1876 INT Device to which auto-tuning MV of LOOP 0 is output.
K18677 BIT Junction that is on once auto-tuning is complete.
K18580 BIT Junction that is on once auto-tuning has an error.
K1863 INT Min. MV of auto-tuning designated in parameter.

(b) Program explanation

1) Since FO099(always on) is ON if PLC is converted form STOP to RUN, CHO of A/D and D/A
starts operating.

2) At the moment, PV entered to CHO is moved to K1875, the input device of PV and saved
accordingly.

3) Once M00OO junction is on, the auto-tuning of loop O starts.

4) The auto-tuning MV of loop O that is output by PIDAT command is output to D/A output
module by line 14 MOV command.
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5) If auto-tuning is complete or there is any error during auto-tuning, MOOO1 junction is set,
blocking operation of PIDAT command and it outputs min. MV set in parameter to D/A
output module.

(c) Monitoring and changing PID control variables using K area
In XGB series built-in auto-tuning, it can monitor and change RUN status of auto-tuning by
using K area allocated as fixed area by loops.

1) Variable registration
If selecting “Register in Variable/Description” by right clicking in the variable monitor
window, “Variable/Device Selection” window appears. Select “Item” as PID, deselect
“View All” and enter O(means loop number) in “Parameter No”, K area device list to save
every setting and status of loop 0 appears as shown Figure 15.22. Then, if selecting a
variable to monitor and clicking “OK”, a selected device is registered to variable monitor
window as illustrated in Figure 15.23. Through the monitor window, a user can monitor
auto-tuning run status or change the settings.

fied
Wariable/D evice: | List: I\u"anahla/[:nn’j % 2 Parameter rumber: I1 Block index: IG
W ariable Type Device Comment =
1 _01_CHO ACT BIT uo1.01.0 Analog Input Module: CHO Active
2 _01_CHO DATA  WORD uoi.z Analog Input Module: CHO Output
] _01_CHO DD BIT U0t 10.0 Analog Input Module: CHO [nput Disconnection Flag
4 _01_CH1_ACT BIT uot.o1a Analog Input Module: CH1 Active
5 _M _CH1_DATA  WORD uo1.03 Analog Input Module: CHT Output
[ _M_CH1_IDD EIT 1101 Analog Input Module: CHT Input Disconnection Flag
7 L2 ACT EIT uo1.01.2 Analog Input Module: CHZ Active
8 J&] DATA  wWORD uo1.04 Analog Input Module: CH2 Output
9 _01_CHZ_IDD BIT uo1.10.2 Analog Input Module: CHZ Input Disconnection Flag
10 _01_CH3_ACT BIT uo1.01.3 Analog Input Module: CH3 Active
11 _01_CH3 DATA  WORD uoi.o0s Analog Input Module: CH3 Output
12 _01_CH3 IDD BIT uot.10.3 Analog Input Module: CH3 Input Digconnection Flag
13 _01_ERR BIT uo1.00.0 Analog Input Madule: Module Error
14 _01_ERR_CLR BIT uof. 1.2 Analog Input Module: Error Clear Feguest
15 _01_RDY BIT uo1.00.F Analog Input Module: Module Ready
168 _02_CHO ACT BIT uoz.01.0 Analog Output Module: CHO Active
17 02 CHO DATA  WORD uoz.03 Analog Output Module: CHO Input 1
18 _02 CHO ERR BIT Uoz.00.0 Analog Output Maodule: CHO Error
19 _ 02 CHO OUTEM BIT uoz.02.0 Analog Output Module: CHO Output Status Setting
20 _02 CH1_ACT BIT unz.01.1 Analog Output Module: CH1 Active
il _02 CH1_DATA  WORD un0z.04 Analog Output Module: CH Input
22 _02_CH1 _ERR EIT u0z.00.1 Analog Output Module: CH1 Error
23 _02 | OUTEM BIT uoz.0z2.1 Analog Output Madule: CH1 Output Status Setting
24 _02_|  ACT BIT unz.01.2 Analog Output Module: CH2 Active -
a0 - - - - | .|‘|
oK | Cancel I
4
[Figure 15.22 Variable registration window]
% PLC Type Device Walue Warable Comment &
4
FID Output Se
1 MewPLC BIT k12000 _PIDO0_MaM (D:Auta, 1:Man
- Loop00
FID PALISE
2 MewPLC BIT k12010 _PIDO0_PAUSE | [:5TOF or AL
1:Pause] - Loo
FID Operate
Direction
|3 MewPLC BIT k12020 _PIDOO_REY [0:Fornward,
2 1:Reverze] -
b= LoopO0
g PID &nti
5 WWind-up2
g4 MewPLC BIT k12030 _PIDO0_&Mw2D | [:Enable,
= 1:Dizable] - =
a . TV
=K | b
Sl ] e [ monitor 1 A Monitor 2 & Monitar 3 A& Monitor 4

[Figure 15.23 Auto-tuning variables registered]
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(d) In case of IEC type, example program
In case of IEC type, the following program is used.

15-48

Comment [Operates &0 input module of slot 1 and CHO of D44 output module of slot 2
Lf FR153 BUx0.1.16
N il
_OH _m _ETHIZI_ﬁ.E
L2 Bx0.2.32
}_
_0&_CHO_ou
TEN
Moves present walue(PY) coming from &0 module to duto-tuning LoopD current walue
Conmert input devie i
ig
FR153
| |
"o
La
ama. 1.2 4 A aTs
_01_CHO_D#& _ATOO_PY
Th
fis)
Comment [If Auto-tuning bit is on, auto-tuning of Loop O starts
18 INSTS
TuningErra
dutoTuning r PIDAT
| 1/ REQ  DOMEL
ig
il JBLOC AT 5L AT_STAT
Ko TAT
Lig
0 JLOoP
Lrr
Conment |Moves output of auto-tuning to disital input walue of 04 module Chi
L2
HFR153
| |
"o
Ligd
AR AETE ama.2.3
_ATOO_MY
irs
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(5) Observing RUN status by using trend monitor function

Since it is possible to monitor the operation status of XGB series built-in auto-tuning graphically,

it is useful to monitor the operation status of auto-tuning clearly.

(a) If selecting Monitor — Trend monitor menu, it shows the trend monitor widow as illustrated in
Figure 15.24.

=101 ]

[ Figure 15.24 Trend Monitor window ]

(b) If right-clicking trend setting, a user can select a variable to monitor as illustrated in Figure
15.25.

— Sample zetting

b ax. sample to dizplay: |'|EIEI|:I Sample, Time: | 1000 zec.
Max. sample ta keep: |'||:||:||:| Sample. Time: | 1000 sec,

Frequency: ] 1000 =] ms

— Device sething

Bit Graph l Trend Graph ]

Device Yanable Mame

Spply (] 8 Cancel

[ Figure 15.25 window to register trend monitor variable ]

(c) For more information about trend monitor, refer to “XG5000 Use’s Manual.”
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15.5.3. Stand-along operation after PID Auto-Tuning
Here, with example, it explains how to execute PID control followed by PID auto-tuning.
(1) PID auto-tuning parameter setting

= PID auto-tuning parameters are set as same as examples of 15.4.2 Example of PID Auto-
tuning.

(2) Setting parameters of A/D input module and D/A output module

= Set the parameters of A/D input module and D/A output module as same as the example in
15.4.2 Example of PID Auto-tuning.

(3) PID parameter setting

(a) If double-clicking Parameter — Built-in Parameter — PID — PID Parameter, it shows the
built-in PID parameter setting window as seen in Figure 15.26.

Embedded PID[1E Loop]

Parameter LOOF 0O LOOF 1 LOOF 2 Loo
Operational kode Auto Opr Auto Dpr Ato Opr Auto
Operational Direction Fonwaard Fanward Forvweard Fans
e T = M A
Derivative term Cal. Method Ew Emor By Error By Errar EvE
= SRR e TRt L R A S e e CR R T
SetValus 0 a 0
= 1 S S~ R - = W S -

=

—
—i

-

T = D BT E T
Derivative Time MRS NP NSO || SRS WA———

Drelta P Limit 0 i}
Delta MY Limit a a
— = R SR SR e i DT
bin. b4y SR WA | NS | S S—

ke aral b4 0 i}
DeadBand SettingWalue | 0 D

Set filkering coefficient 1] i]

P/t Contact P20 P20 P20
AT G R = I~ = U
Set SV Ramp W N N S . N —

Set PV Tracking i i] ]
Min P4 1] a u]
— ™ A A = M

1| I

e E o E e R

oioooBioooo—
i =} ; ;
=
=]

Aimimimim

oy
i

R B e E ]

N
Bi

&

K | Cancel

[ Figure 15.26 Auto-tuning parameter setting window ]

(b) Set each parameter and click OK.
In the example, Loop 0 is set as follows.

¢ RUN mode: automatic

- Set as automatic in order that PID control is executed as the built-in PID operation
outputs MV.

¢ RUN direction: forward
- Since in the system, water level is going up as MV increases and pump’s rotation
velocity increases, it should be set as forward operation.

e PWM Output: disabled
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- In the example, auto-tuning using PWM is not executed. Therefore, PWM output is set
as disabled.

e SV:1000(2.5V)
- It shows an example in which XBF-ADO4A is set as the voltage input of 0~10V

e Operation cycle: 1000
- In the example, it is set that PID control is executed every 100ms.

¢ Proportional gain, integral time and differential time
- It should be initially set as 1,0,0 because PID auto-tuning results is used with PID
constant.

e Max. MV: 4000
- Max. MV is set as 4000. If MV is 4000, XBF-DVO04A outputs 10V.

e DeadBand: 0
- Itis set as 0 because the example does not use DeadBand function.

¢ Differential filter setting: O
- it is also set as 0 because the example does not use differential filter.

e Min. MV: 0
- Min. MV is set as 0. If MV is 0, XBF-DVO04A outputs 0V.

e PWM junction, PWM output cycle
- It is not necessary to set them because the example does not use PWM output.

¢ SV ramp, PV follow-up: 0
- It is not necessary to set SV ramp and PV follow-up because the example does not
use them.

e Min. PV, Max. PV: 0

- Set them as 0 and 4000 respectively so that it could be identical with A/D input
module’s input scope.
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(c) Example of PID control program after PID auto-tuning
The program example for PID auto-tuning is illustrated as Figure 15.27.

FO0g:9 uot o1 ,o
| | —
0 1o _O7_CHOL_AC
uoz,0z,0
_02_CHO_au
TEM
FDDEEQ M?UDIU MOy uot 02 k1875 |_
N _AT_EN _OT_CHO_DA  _ATOO_PY
. Th
MO00D )|
PIOAT 0
— | 141 L
7| _aT_En
Fo0es MODOD [ wov K187 uoz, 03 |_
I 1| k
o AT EN _ATOO_MY  _02_CHO_DA
11 Th
K18677 [ Ao K186 K1213
| {
15| _AT_DONE _ATOO_K_p _PIO00_K_p
[ Frov K187 k1220
_RTOO_T_i _PIDO0_T_|
[ Amow K1873 k1222
_ATOO_T_d  _PlDO0_T_d
Moo
g —
Ho0D1 F [ DRUN o |
23 ' i
Foosa HOOo1 [ mav uot .02 k1229
ey T _07_CHO_DA  _PIOO0O_PY
e Tas
Fo0ag HOoo1 [ mav K123 uoz, o3 |_
I 1T h
T _PIDO0_MY  _02_CHO_DA
o Té
END
34

1) Devices used

[Figure 15.27 Example program of PID control after auto-tuning]

Device | Datatype Application

F0099 BIT It is always on, so it readily operates once PLC is RUN.
U01.01.0 BIT It starts operation of CHO of Slot 1 A/D input module.
u02.02.0 BIT It starts operation of CHO of Slot 2 D/A output module.
U01.02 INT PV entered to A/D input module.

u02.03 INT MV entered to D/A output module.

K1875 INT Device to which PV is entered for LOOP 0 auto-tuning

K1876 INT Device to which auto-tuning MV of LOOP 0 is output.
K18677 BIT Junction that is on once auto-tuning is complete.
K18580 BIT Junction that is on once auto-tuning has an error.

K1863 INT Min. MV of auto-tuning designated in parameter.

K1229 INT Device to which PV is entered for Loop 0 PID control

K1876 INT Device to which MV of loop 0 PID control is output.
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2) Program explanation

a) Since F0099 (always on) is ON if PLC is converted form STOP to RUN, CHO of A/D and

D/A starts operating.

b) Once M00OO junction is on, the auto-tuning of loop O starts. At the moment, PV entered to
CHO is moved to K1875, the PV input device of loop 0 and saved accordingly.

¢) The auto-tuning MV of Loop 0 output by PIDAT command is output to D/A output module
by line 11, MOV command.
d) Once auto-tuning is complete, it moves P, |, D coefficients generated from auto-tuning to
the input devices of P, | and D, K1218,K1220 and K1222, sets M001 and starts the
operation of PID loop 0.

3) In case of IEC type, program example is as shown below.

#F1153 BUXD.1.16
I }_
M 1.0 ke
BUM0.2.32
}_
_02_CHO_au
TEN
#FH163 WOVE
— | EN  ENO
] _ON
INSTE
TuninaConp
hutaTuning  leted PIDAT
L | | —{RED DOME} g0z N OUT L gkmaTs
_01_CHO_DA _ATOO_PY
Th
1] JBLOC AT 5L AT_3TAT
Ko TAT
0 JLoap
FKX29879
!
I
FMETE wa.z.3
_ATOO_MY _02_CHO_DA
Th
MOVE
EN  ENO #K0934 #KDE09
_ATO0_K_p _PIDO0_K_p
MOYE
EN  ENO #RD935 IN ot FRDE10
_ATOO_T_i _PID0O_T_i
BKOD936 4 N OUT BKDG11
_AT00_T_d _PlDo0_T_d
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15.6 Error/Warning Codes

It describes error codes and warning codes of the XGB built-in PID function. The error codes and

warning codes that may occur during use of the XGB built-in PID function are summarized as table.

If any error or warning occurs, remove potential causes of the error by referring to the tables.

15.6.1. Error codes

Error Indications Measures
codes
, It occurs when max. MV is set lower than min. MV. Make
H0001 MV_MIN_MAX_ERR sure to set max. MV larger than min. MV.
H'0002 PV MIN MAX ERR It occurs when max. PV is set lower min. Pv. Make sure to
- = — set max. PV larger than min. PV.
It occurs when the period of auto tuning or PID operation
H’0003 PWM_PERIOD_ERR loop is set under 100(10ms). Make sure to set output
period more than 100.
It occurs when SV is larger than PV at the start time of
; auto-tuning if auto-tuning is forward or when SV is larger
H0004 SV_RANGE_ERR than PV at the start time of auto-tuning if auto-tuning is
reverse.
, It occurs when the junction designated as PWM output
H0005 | PWM_ADDRESS_ERR junction is beyond between P20 ~ P3F.
H’0006 P_GAIN_SET_ERR It occurs when proportional constant is set lower than 0.
H 0007 |_TIME_SET_ERR It occurs when integral time is set lower than 0.
H’0008 D_TIME_SET_ERR It occurs when differential time is set lower than 0.
H0009 | CONTROL_MODE_ERR | It occurs when control mode is not P, Pl, PD or PID.
It occurs when operation direction is changed during auto-
H’000A | TUNE_DIR_CHG_ERR | tuning. Never attempt to change operation direction during
auto-tuning.
It occurs when period of operation is smaller than 100
HO00B PID_PERIOD_ERR (10ms) at Auto-tuning or PID operation.
Make sure to set period of operation larger than 100.
In mixed operation, It occurs when the direction parameter
of forward operation set to reverse operation or the
HOO00C HBD_WRONG_DIR direction parameter of reverse operation set to forward
operation. Make sure set to appropriate direction each
loop.
In mixed operation, it occurs when the Set value of each
HOOOD | HBD_SV_NOT_MATCH | loop is not concurrent. Make sure set to Set value
concurrently.

[Table 15.13 : PID error codes]
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15.6.2. Warning codes

Error Indications Measures
codes
H’0001 PV_MIN_MAX_ALM | It occurs when the set PV is beyond the min./max. PV.
It occurs when PID operation cycle is too short. It is
H0002 | PID_SCANTIME_ALM | desirable to set PID operation cycle longer than PLC scan
time.
H'0003 PID dPV WARN It occurs vyhen the PV change of PID cycle exceeds PV
- - change limit.
H'0004 PID dMV WARN It occurs \{vhen the PV cycle MV change exceeds MV
- - change limit.
H'0005 | PID_MV_MAX_WARN Ir;g)(zcwa when the calculated MV of PID cycle exceeds the
H'0006 | PID MV MIN WARN It occurs V\_/hen the calculated MV of PID cycle is smaller
- == than the min. MV

[Table 15.14 : PID error codes]
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Appendix 1

Appendix 1 Standard Resistor of RTD

Pt100Q

-200 18.52
-100 60.26 56.19 52.11 48.00 43.88 39.72 35.54 31.34 27.10 22.83

0 100.00 96.09 92.55 88.22 84.27 80.31 76.33 72.33 68.33 64.30

Temp.(C) 0 10 20 30 40 50 60 70 80 90

0 100.00 | 103.90 107.79 | 11167 | 11554 | 11940 | 123.24 127.08 130.90 | 134.71
100 13851 | 142.29 146.07 | 149.83 | 15358 | 157.33 | 161.05 164.77 168.48 | 172.17
200 175.86 | 179.53 183.19 | 186.84 | 190.47 | 194.10 | 197.71 201.31 204.90 | 208.48
300 212.05 | 215.61 2190.86 | 22268 | 22621 | 22972 | 23321 236.70 240.18 | 243.64
400 247.09 | 25053 253.96 | 257.38 | 260.78 | 264.18 | 267.56 270.93 27429 | 277.64
500 280.98 | 284.30 287.62 | 290.92 | 294.21 | 297.49 | 300.75 304.01 307.25 | 310.49
600 313.71

JPt100Q

-200 17.14
-100 59.57 55.44 51.29 47.11 42.91 38.68 34.42 30.12 25.80 21.46

0 100.00 96.02 92.02 88.01 83.99 79.96 75.91 71.85 67.77 63.68

Temp.(C) 0 10 20 30 40 50 60 70 80 90

0 100.00 | 103.97 107.93 | 111.88 | 11581 | 119.73 | 123.64 127.54 131.42 135.3
100 139.16 | 143.01 146.85 | 150.67 | 154.49 | 15829 | 162.08 165.86 169.63 | 173.38
200 177.13 | 180.86 184.58 | 188.29 | 191.99 | 19567 | 199.35 203.01 206.66 | 2103
300 21393 | 21751 22115 | 22474 | 22832 | 231.89 | 235.45 238.99 24253 | 246.05
400 24956 | 253.06 256.55 | 260.02 | 263.49 | 266.94 | 270.38 273.8 277.22 | 280.63
500 284.02 287.4 290.77 | 294.12 | 297.47 300.8 304.12 307.43 31072 | 314.01
600 317.28
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Appendix 2 Thermo electromotive force and compensating force

Appendix 2 Thermo Electromotive Force and Compensating Cable

2.1 Table of Thermo Electromotive Force

» Type K unit: 4V
200 | -100| -0 | e [tTe™-.| o | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 |1000 | 1100 | 1200
-58911-3553 | -0 -0 0 0 4095 | 8137 | 12207 | 16395 | 20640 | 24902 | 29128 | 33277 | 37325 | 41269 | 45108 | 48828
-38521 -392 | -10 10 397 | 4508 | 8537 | 12623 | 16818 | 21066 | 25327 | 29547 | 33686 | 37724 | 41657 | 45486
-4138 | -777 | <20 }| 20 | 798 | 4919 | 8938 | 13039 | 17241 | 21493 | 25751 | 29965 | 34095 | 38122 | 42045 | 45863
-4410 | -1156 | -30 30 | 1203 | 5327 | 9341 | 13456 | 17664 | 21919 | 26176 | 30383 | 34502 | 38519 | 42432 | 46238
-4669 | -1527 { -40 40 | 1611 | 5733 | 9745 | 13874 | 18088 | 22346 | 26599 | 30799 | 34909 | 38915 | 42817 | 46612
-4912 | -1889 | -50 50 | 2022 | 6137 | 10151 | 14292 | 18513 | 22772 | 27022 | 31214 | 35314 | 39310 | 43202 | 46985
-51411-2243} -60 60 | 2436 | 6539 | 10560 | 14712 | 18938 | 23198 | 27445 | 31629 | 35718 | 39703 | 43585 | 47356
-5354 | -2586 | -70 70 | 2850 | 6939 | 10969 | 15132 | 19363 | 23624 | 27867 | 32042 | 36121 | 40096 | 43968 | 47726
-55501-2920 § -80 || 80 | 3266 | 7338 | 11381 | 15552 | 19788 | 24050 | 28288 | 32455 | 36524 | 40488 | 44349 | 48095
-5730 | -3242 | -90 || 90 | 3681 | 7737 | 11793 | 15974 | 20214 | 24476 | 28709 | 32866 | 36925 | 40879 | 44729 | 48462
» TypeJ unit: 4V
-200 -100 -0
-7890 | -4632 0 -0 0 0 5268 | 10777 | 16325 | 21846 | 27388 | 33096 | 39130 | 45498
-5036 | -501 -10 10 507 5812 | 11332 | 16879 | 22397 | 27949 | 33683 | 39754
-5426 | -995 -20 20 1019 | 6359 | 11887 | 17432 | 22949 | 28511 | 34273 | 40382
-5801 | -1481 -30 30 1536 | 6907 | 12442 | 17984 23501 29075 | 34867 | 41013
-6159 | -1960 | -40 40 2058 | 7457 | 12998 | 18537 | 24054 | 29642 | 35464 | 41647
-6499 | -2431 | -50 50 2585 | 8008 | 13553 | 19089 | 24607 | 30210 | 36066 | 42283
-6821 | -2892 | -60 60 3115 | 8560 | 14108 | 19640 | 25161 | 30782 | 36671 | 42922
-7122 | -3344 | -70 70 3649 | 9113 | 14663 | 20192 | 25716 | 31356 | 37280 | 43563
-7402 | -3785 | -80 80 4186 | 9667 | 15217 | 20743 | 26272 | 31933 | 37893 | 44207
-7659 | -4215 | -90 90 4725 | 10222 | 15771 | 21295 | 26829 | 32513 | 38510 | 44852
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Appendix 2 Thermo electromotive force and compensating force

» Type T

unit: &V

-200

-100

-0

(c)

100

200

300

400

-5603

-3378

4277

9286

14860

20869

-3656

-383

10

391

4749

9820

15443

-3923

-757

20

789

5227

10360

16030

-4177

-1121

30

1196

5712

10905

16621

-4419

-1475

40

1611

6204

11456

17217

-4648

-1819

50

2035

6702

12011

17816

-4865

-2152

60

2467

7207

12572

18420

~-5069

-2475

70

2908

7718

13137

19027

-5261

-2788

80

3357

8235

13707

19638

-5439

-3089

90

3813

8757

14281

20252

» Type R

unit: &V

) 0

100 | 200

300 | 400

647 | 1468

2400 | 3407

600
5582

700
6741

800
7949

8203

1000 | 1100
10503 | 11846

1200 | 1300
13224 [ 14624

1400 | 1500
16035 | 17445

1600 | 1700
18842 [ 20215

723 | 1567

2498 | 3511

5696

6860

8072

9331

10636 | 11983

13363 | 14765

16176 | 17585

18981 {20350

20 (|

800 | 1647

259 | 3616

5810

6979

8196

9460

10768 | 12119

13502 | 14906

16317 | 17726

19119 { 20483

30 ||

879 | 1738

2695 | 3721

5925

7098

8320

9589

10902 | 12257

13642 1 15047

16458 | 17866

19257 | 20616

40 [1232

959 | 1830

2795 | 3826

6040

7218

8445

ans

11035 | 12394

13782 | 15188

16599 | 18006

193951 20748

5 |[;296

1041 | 1923

2896 | 3933

6155

7339

8570

9848

11170 | 12532

13922 [ 15329

16741118146

19533 20878

60 || 363

1124 1 2017

2997 | 4039

6272

7460

8696

9978

11304 | 12669

14062 | 15470

16882 | 18286

19670 | 21006

70 |]431

1208 | 2111

3099 | 4146

6388

7582

8822

10109

11439 | 12808

14202 | 15611

17022 | 18425

19807

80 /501

1294 | 2207

3201 | 4254

6505

1704

8949

10240

11574 | 12946

143431 15752

17163 | 18564

19944

1380 | 2303

3304 | 4362

6623

1826

9076

10371

11710 13085

14483 | 15893

17304 | 18703

20080
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Appendix 2 Thermo electromotive force and compensating force

2.2 Thermocouple

2.2.1 Common limit and overheat limit

Symbol of materials Former symbols Nominal diameter Commcc))n limit (1) Overheft limit (2)
(cf) (mm) C C
0.65 650 850
1.00 750 950
K CA 1.60 850 1050
2.30 900 1100
3.20 1000 1200
0.65 400 500
1.00 450 550
J IC 1.60 500 650
2.30 550 750
3.20 600 750
0.32 200 250
0.65 200 250
T o 1.00 250 300
1.60 300 300
R 0.50 1400 1600

(1): common limit refers to the temperature limit that continuously use in the air.

(2): overheat limit refers to the temperature limit that may inevitably use for a short time.
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Appendix 2 Thermo electromotive force and compensating force

2.2.2 Allowance by temperature

Symbol of materials |  Fomer symbols (cf) Temperature Grade Allowance
0 °C ~ lower than 1000°C | 0.4 | +1.5°C or +0.4% of temperature measured
K CA 0°C ~ lower than 1200°C | 0.75 | +2.5°C or +0.75% of temperature measured
-200°C~ lower than 0°C 1.5 | £2.5°C or +1.5% of temperature measured
0°C~ lower than 750°C 04 | £1.5°C or £0.4% of temperature measured
: ¢ 0°C~ lower than 750°C 0.75 | +2.5°C or £0.75% of temperature measured
0°C~ lower than 350°C 0.4 | £0.5°C or +0.4% of temperature measured
T cC 0°C~ lower than 350°C 0.75 | +1°C or £0.75% of temperature measured
-200°C~ lower than 0°C 1.5 | £1°C or £ 1.5% of temperature measured
R - 0 °C ~ lower than 1600°C | 0.25 | +1.5°C or +0.25% of temperature measured

Allowance refers to the allowable max. limit subtracting the actual temperature of junction from the converted temperature,
based on thermo electromotive force table. In addition, the allowance will be bigger one of °C or %.
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Appendix 2 Thermo electromotive force and compensating force

2.3 Compensating Cable

2.3.1 Type and specifications of compensating cable

e Type of
compound . Materials Electric . Core cabe'saobor
thermocouple compensating type . Temp. i EIe_ctnc
Sectional ratio by Oy g ce of i
- temp. themo. ceof | Sheath
_ _ application and compen Remarks
S s} range and h refum colors
2 £ allowance L sating
5 S (°C) junction cable
€] @ | £ & +pont |  -point €0 | Z° | op v | -
&| &8 | & 2 @@
S 2
KxG | wcag | Common for +25
general us
Common for -20~90
KX-GS | WCA-GS general use Alloy of Aloy of +1.5
Common for nickel and nickel 15
KX-H | WCA-H heat-resistance chrome +2.5
Common for 0~150 | -20-1%0
K CA | KXHS | WCAHS | oot resistance 1.5 Bue | Red | Whie
WXG | WCAG C%?g‘rg?lfgr Aloyof | -20~90
Cgommon for Iron copper +3.0 0.5
WX-H |  WCA-H ) and nickel 0~150
heat-resistance
Common for Aloy of
VX-G | WCA-G eneral us Copper copper | -20~90 -20~100 0.8
9 and nickel
XG | WG C%?Z}g?;gr Aloyof | -20~90 25
J | e Cgommon o Iron copper 08 | Yelow | Red | Whie
JX-H WIC-H ) and nickel 0~150
heat-resistance
™G | weee Ctz;nrg?lfgr +20
grecise for 2090 | 2010
TX-GS - eneral use Alloy of +1.0
T cC (g)ommon for Copper copper 0.8 Brown | Red | White
TX-H | WCC-H ) and nickel +2.0
heat-resistance
TX-HS i Precise for 0~150 +10
heat-resistance -
Common for
RiG general us Aloy of 0~30 +30
R - ) Copper copper 0~150 0.1 Black | Red | Whie
RXH Common for andnickel | 0~150 -7
heat-resistance

(1) The thermocouple electromotive force of thermocouple R and S is non-linear, so it does not indicate the actual temperature
measurement error.

(2) applicable to nominal cross-sectional area of 1.25mm2and more.
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Appendix 3

| Appendix 3 Dimension

1) Dimension of XBF-ADO4A

Unit: mm
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2) Dimension of XBF-DV0O4A / DV04C

Unit: mm
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3) Dimension of XBF-DCO4A / DC04B / DC04C

Unit: mm
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4) Dimension of XBF-RDO4A / XBF-

Unit;: mm
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5) Dimension of XBF-TC04S

Unit: mm
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6) Dimension of XBF-AHO4A

Unit: mm
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7) Dimension of XBF-ADOBA

Unit: mm
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8) Dimension of XBO-ADO02A

Unit: mm
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9) Dimension of XBO-DAO2A

Unit: mm
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11) Dimension of XBO-RDO1A

Unit: mm
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Warranty and Environmental Policy

Warranty

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

2. Scope of Warranty

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

@
2
©)
()
©)
6)

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

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

Any trouble attributable to others’ products,

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

Due to unintended purposes

Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
Not attributable to the company; for instance, natural disasters or fire

or applications.

Environmental Policy

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

Environmental Management

LSIS considers the environmental preservation
as the preferential management subject and
every staff of LSIS use the reasonable
endeavors for the pleasurably environmental
preservation of the earth.

—

About Disposal

LSIS’ PLC unit is designed to protect the
environment. For the disposal, separate
aluminum, iron and synthetic resin (cover) from
the product as they are reusable.




LSIS values every single customers.

Quality and service come first at LSIS.
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