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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.

AWarn in This symbol indicates the possibility of serious injury
9 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.
& Be careful! Danger may be expected.
& Be careful! Electric shock may occur.

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

7

/N\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 afire .

» 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.

/N\ 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

/NWarning

» 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.
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Safety Instructions for waste disposal
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/\ 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 LS Industrial System 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

XGB FEnet I/F

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

) - 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/XEC) using XGB (IEC language)
XGK/XGK tis th s ) ain 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 tis th s ) ain 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
It describes power, 10, extension specification and system 10310000693
XGB hardware i ) o ) )
configuration, built-in high speed counter of XGB main unit.
It describes power, 10, extension specification and system
XGB hardware (IEC) i ) o ) . 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 : — co | 10310000020
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 ) _ _ 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
10310000873




© Table of Contents ©

Chapter 1 GENEIAl ......uuii it e e e e e e e e e e e e e eeannaaas 1-1
Y 1 oY N (o To 11 ) RS PRRPRR 1-1
1.2 Specification of ANIOG MOAUIE...........eeiii i e e e e e e e e s et rrreeeeaeeanns 1-2
Chapter 2 Analog INput ModUle .........cooiiiiii e 2-1
2.1 Setting Sequence Before OPEratioN...........ooii i e e e e e e s e s b eaeeaeeas 2-1
A | 01T =i [o) 1S 2-2
2.3 Name of part and FUNCLION .........ooiiiiiiii e e e e e e e e s e s st e e e e e e e e s nrteaneeeaeas 2-4
2.4 CharacteriStiC Of I/O CONVEISION  ....cc.eiiiiiiiiiee ittt ettt ettt e sin e s b e snre e e sbeesnee e 2-5
2.5 Conversion Characteristic according to INpUt RANGE .......c.cvevviiieiiiiiiiiiiiecce e 2-6
2.6 ACCUIACY eetttiiiiieeieteittia e e e e ettt s e e et et e et s e e e e e e e e e bt e e e e et et e ta s e e e e e et e e b bt e e e eeeeeebbaaeneaeeaeeeeebanaeeeaneents 2-9
2.7 Functions of Analog INPUt MOAUIE .........cooiiiiiiiii e e e e e raee e 2-10
228 < AT 1 T Vo SR 2-13
2.9 Operation Parameter SELHNG ......ccccviiiiiiee e e e e e s s e e e e s e st bt a e e e e e e e e e snnreneaaeens 2-17
2.10 Special Module Monitoring FUNCLIONS .......ccuiiiiiiie e e e e raeee s 2-20
b I =T o 1S3 (= O 0 LY o SRR 2-25
2.12 Configuration and Function of Internal MEMOIY .......cccciiiiieii e 2-28
2.13 EXAMPIE PrOGramM .....iiiiiiiiie e ettt e e e ettt e e e e e e e st te e e e e e e s s s aa b e be e e eaeeeesaantbaeeeeaeeeeeanntnaeeaaeens 2-34
A S 8 (010 o] 1= o T} i Vo PP 2-40
Chapter 3 Analog ONput MOdUIE.........ooiiiiiiiie e 3-1
3.1 Setting Sequence Before OPErationN ... e e e e e e s srareaaeeeeas 3-1
G o= T =i [o) o P 3-2
3.3 Designations and FUNCLIONS ........ccciiiiiiiiie et e e e e e e st e e e e e e s st nte e e e e e e e e s snnaneeeaeas 3-4
3.4 CharacteriStiC Of I/O CONVEISION  .......oiiiiiiiiiieiiee ettt ettt ettt e s e e s b e e e snre e e nneesneeens 3-5
3.5 Characteristic of INPUL/OULPUL .......uuiiiiiiie e e e e e e e e s e e e e e e e e s e s saraaneeeeeas 3-6
B I I Yo ol U] - o Y PSP PPP PP PPPPPPPPNt 3-7
3.7 Functions of Analog OUIPUL MOGUIE ......ccoeiiiiiiiiic e e e e e e e e ee e 3-8
G 8= AT 14T Vo SR UR 3-9
3.9 Operation Parameter SELHNQ ......ccccviiiiiee i e e e e e e e s st e e e e e e s e s st r e e e e e e e e e e snnrereaaeens 3-10
3.10 Special Module Monitoring FUNCHON ........ccuuiiiiiicc e e e e e re e e 3-12
G0 I T = To 1S3 (= L O o L=V o SRR 3-15
G0 7 [ o1 (=T ¢ =TI 0= 0T Y SRR 3-19
G I =Y a g o1 [ o (0o | - o o SRR 3-24

G0 S (o101 o] 1= o T} i o PR 3-27




Chapter 4 RTD INPUL MOAUIE c..evveeieeeeeeeee e e e 4-1

4.1 Setting Sequence before OPEIatiON ...........ccciiiiiiiiiieee e e e e e e e e e s s rnrraaeeeeas 4-1
Y o =Tl o7 1o ) o SRS 4-2
4.3 Part Names and FUNCHONS .......ooiiiiiiiieiiie ettt sttt et snr e nreeennneas 4-4
4.4 Temperature Conversion CharaCteriStiC .........ccccuiiiereii i e e e e e s s earnraeee e 4-5
N O] g\ = 0] g TS o =T =T S 4-6
G Nt ol U | = (oY PP PPPPPPPR 4-6
4.7 TEMPEIATUIE DISPIAY .oiiiiiiiiiiieiie e e e s s e e e e e e s et e e e e e e e s s s ntebaeeeeeeeesansranneeeaeas 4-6
IR Yoz= 111 o B =11 ] [ox 1T o S 4-7
4.9 Disconnection DeteCtion FUNCHION .........ccuiiiiiieiiieiiie ettt e e 4-8
0 0 IR o SR 4-9
o R 11 (= T o T L] od T TSP 4-11
4,12 Operation Parameter SELHNG .........coiiiiiiiiiee e e e e e s e s e e e e e e s s st be e e e e eeeesesreneees 4-12
4.13 Special Module MONITOTING ...vviiiiiiiiiiiiiie e e s e e e e e e s et e e e e e e e s s s naatreeeeeaeeesarrernees 4-15
I LYo 1Y (=T o Lo TSR 4-18
4.15 Configuration and Function of Internal MEmMOIY .........coooiiiiiiiiiiee e 4-21
N S = g ] o] (ST o (0T =2 SR 4-25
o I (o 10| o] [ o T} i o PSR 4-28
Chapter 5 Thermocouple Input ModUule..........ccooiiiiiiiiiiie e, 5-1
N 1=t o= - TP PP PP PP PPPPPP 5-1
IS o 1=Tol | Tor= Vi [o] [P PRPT RO 5-3
IR U [ (o3 1T o HO U ERP ORI 5-11
5.4 INStallation QN0 WIFINQ ... ..eeeeeeiieeeet ettt e e e e e e e e e e e e e s s ab bt e e e e e e e annnbeeeeaaaens 5-16
5.5 Operation Setting and MONITOI .........uuiiiiiiiiiieii e e e e e e bbb e e e e e e e e anrabeaaae s 5-18
5.6 Configuration and Function of Internal MEmMOIY ........oooiiiiiiiiii e 5-32
5.7 EXAMPIE PIrOGIAIM ..ttt ettt e e e e e e e bbbt et e e e e s s a bbb e e e e e e e s e sannbbbbeeeaaeeeasnbbeeeaaaaans 5-47
RS I (e8] o] =31 g ToTo) i1 o RO 5-52
Chapter 6 Analog Combo ModUIE.........cooirmiiiiii e 6-1
6.1 Pre-operation Setting PrOCEAUIE ...........ciiii it e e e e e eaeeee s 6-1
SIS o1=Tol | Tor= Vi [o] IR EPT OO 6-2
SRS -1 lo] g OXo]aq] 1] g 1=] o |6 TP TOOTPPPP 6-5
6.4 Conversion CharacteristicsS DY 1/O RANGE..........uuiiiiiiiiii e 6-6
ORI o (=TT ] (o] [T O P TP PP TP PP PP PPPPPRN 6-10

6.6 Functions of Analog Comb0o MOAUIE............ooiiiiiiiie e 6-12




LAY 1 T Vo SRR 6-18

6.8 Operation Parameter SELHNQG ......cccciiviiiiie e e e e e e s e e e e e s e st e e e e e e e e e snnrereaaeeas 6-22
6.9 Special Module MONItOr FUNCHON. ........ciiii i e e e e s e e aaeeeeeas 6-24
6.10 Auto-registration of U-Device (Special Module Variable) ...........ccccoivveiieiiiiiiiiiieeee e 6-28
6.11 Constitution and Function of Internal MEMOIY ..........cooiiiiiiiiiiie e 6-33
Lo = a ] o1 (I o (0o -1 o o SRR 6-40
L0 I (001 o] 1= o T} i o RS 6-46
Chapter 7 PID Function (Built-in fUNCLION) ......cooiiiiiiiiiiiiii e 7-1
A 1= = - | OO PP PP PPPPPP 7-1
A e B I Oo 1 (o ] TP PP OO 7-3
7.3 PID INSIIUCHIONS ... .eeeteeeieee ittt ettt e e oo ettt et e e oo e o e e bbb et e e e e e e e e aanbbe b e e e e e e e e e aannbebeeeeaeeseannnreeneeas 7-27
A D I U [ (o T (U o 1T o ORI 7-33
7.5 EXAMPIE PrOGIAIMS ...ttt ettt e e e e e e e bttt et e e e e e e s b beaeeeea e e e e aanbbseeeaaeesaantbnneeaaaens 7-42
7.6 Error/Warning COUES ... ...uuiiiiiiieii ittt e ettt e e e ettt e e e e e s bbb e e e e e e e e e s abbbbe e e e e e e e e sbbeneaaaaens 7-54

APPENAIX e e e e e e e APPL1-3

Appendix 1 Standard ResSistor 0of PELRTD ......uuviiiiiie i App.1-1
Appendix 2 Thermo Electromotive Force and Compensating Cable ............cccoceevveeeiiiiiiienen. App.2-1

Y o] 01T 0 To T) S N BT 1T T3 oo PP App.3-1




Chapter 1 General

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
1.Range selection by external switch and
0~10V 25 mv .
Voltage/Current parameter setting
input XBF-ADO4A 4 0 ~ 20mh 2. External DC24V used
5.0 yA
4mA ~ 20mA
Voltage output XBF-DV04A 4 0~10V 2.5 mv 1. External DC24V used
0 ~ 20mh 2.Designates output in case of Error and CPU
Current output XBF-DCO4A 4 5.0 pJA
p 4MA ~ 20mA M STOP
XBF-RDO4A 4 PT100 1. External DC24V used
RTD input 0.1C 2. Filter function
XBF-RDO1A 1 JPT100
Thermocouple XBF- 1. External DC24V used
4 K/J/ITIR Note1) i
Input module TC04S 2. filter process, average process
4~20mA 1.Range selection by external switch and
0~20mA 5.0 pA parameter setting
Analog combo XBF- 2 (input) 1~5V 2.Filter function, averaging function
(voltage/current 1/0) AHO4A 2 (output) 0~5V 1.25 W 3.Specifies output when error or CPU STOP
0~10V 25 W 4. Uses external DC24V

Note1) for more detail, refer to Ch.5.2.6 accuracy/resolution.
Note2) To use analog combo module, the following version of basic unit is necessary

Basic unit Version
XGB S type V2.4
XGB H type V1.7

XGB IEC type V1.0
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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 BE 4~ 20mA
range ~ ~2Um
° Range (Input regi)scta%ce? (?IVMQ min.) DC 0 ~ 20mA
) ) (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) 5£A(1/4000)
Accuracy 1+ 0.5% or less
Max. conversion speed 1.5ms/channel
Absolute max. input DC +15V DC +25mA

No. of output channel

4 channels

Insulation method

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

Connection Terminal

11 point terminal block

I/O points occupied

Fixed type: 64 points

Max. number of equipment

7 (when using XBM-DxxxS “S”type)
10 (when using XB(E)C-DxxxH “H’type)

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

Additional function

Filter-processing, average-processing (time, count)
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1.2.2 Analog output

Iltem XBF-DVO4A XBF-DCO4A
Type Voltage Current
Analog output ~
g outp DC 0 ~ 10V DC 4 ~ 20mA
Range (Load resistance: 2kQ or more) DC 0 ~ 20mA
) (Load resistance: 510Q or less)
Type 12 bit binary data
Unsigned value 0 ~ 4000 0 ~ 4000
Digital input Signed value -2000 ~ 2000 -2000 ~ 2000
Range
Precise value 0~ 1000 400 ~ 2000/0 ~ 2000
Percentile 0~ 1000 0 ~ 1000
value
Max. resolution 2.5mV(1/4000) 5/A(1/4000)
Accuracy +0.5% or less
Max. conversion speed 1ms/channel
Absolute max. output DC x15V DC +25mA

No. of output channel

4 channels

Insulation method

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

Connection Terminal

11 point terminal block

I/O points occupied

64 points

Max. number of equipment

7 (when using XBM-DxxxS “S”type)
10 (when using XB(E)C-DxxxH “H"type)

. Inner (DC 5V) 110mA 110mA
Consumption
current
External (DC 24V) 70mA 120mA
Weight 649 709

Additional function

Designates output in case of error and CPU STOP
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1.2.3 RTD input

Item

XBF-RDO4A

No. of input channel

4 channels

JIS C1604-1997

Scaling display

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

Normal temp. (25C)

+0.3% orless

Accuracy

Full temp. (0~557C)

+ 0.5% or less

Conversion speed

40ms / channel

Insulation

Between channels

No insulation

method

terminal — PLC power

Insulation (Photo-Coupler)

Terminal block

15 point terminal

I/0O points occupied

64 points

Max. number of equipment

7 (when using XBM-DxxxS “S”type)
10 (when using XB(E)C-DxxxH “Htype)

Sensor wiring method

3line

Filter function

Digital filter (160 ~ 64000ms)

Weight

Additional
function Alarm function Disconnection detection
Consumption Inner DC5V 100mA
current External DC24V 100mA
639
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1.2.4 Thermocouple input

Iltems Specification

Number of input channel 4 channels

Thermocouple K/ J /T /R type

Type of input sensor
P P 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
) Displaying down to one decimal place — note1)
Temp. display . .
K, J, Ttype: 0.1C, R type: 0.5C
Digital output - ]
Scaling display Unsigned scaling (0 ~ 65535)
(user-defined scaling) Signed scaling (-32768 ~ 32767)
Ambient temperature(25C) Within + 0.2% — note 2)
Accuracy Temp. coefficient

+ 100 ppm/C
(range of operating temp)

Conversion velocity 50ms / channel
Terminal — inner circuit Photo-coupler insulation
Insulation
Terminal — operating power DC/DC converter insulation
method
) Between channels Photo-moss relay insulation
Insulation
400 V AC, 50/60 Hz, 1min,
Insulation pressure
leakage current 10mA or below
Insulation resistance 500 V DC, 10 MQ or above
Standard contact Auto compensation by RJC sensing (Thermistor)
point 5
) Compensation amount +1.0C
compensation
Warming-up time 20 min or above
Terminal block 11 point terminal
I/O occupied points 64 points
. 7 (when using XBM-DxxxS “S’type)
Max. number of equipment 10 (when using XB(E)C-DxxxH “Htype)
Filter process Digital filter (200 ~ 64,000ms)
Time average (400~64,000ms)
Average process Count average (2~64,000 times)
Additional function Moving average (2~100)
Alarm Disconnection detection
Max./Min. display Display Max./Min.
Scaling function Signed scaling / Unsigned scaling
Consumption Inner DC5V 100mA
current External DC24V 100mA
Weight 639

Note1), Note2) For more detail specification, refer to 5.2.6 accuracy/resolution.

1-5
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1.2.5 Analog combo

(1) Input performance specification

Max. resolution

Iltems Input performance specifications
No. of input channel 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analog DCO0~5V DC 0 ~ 20mA
input DC 0~ 10V (input resistor 250 Q)
Range
range (input resistor: 1 MQ or above)
Input range can be set through external voltage/current selector switch after
setting at user program or 1/O parameter per input channel
Type 12bit binary data
Unsigned
0 ~ 4000
value
Signed value | -2000 ~ 2000
Digital
100 ~ 500 (DC 1 ~ 5V) 400 ~ 2000 (DC 4 ~ 20mA)
output Range Precise
0~ 500 (DC O ~5V) 0 ~ 2000 (DC 0 ~ 20mA)
value
0 ~1000 (DC 0 ~ 10V)
Percentile
0~ 1000
value
1/4000

1251V (DC 1~5V, 0~5V)
2.5mV (DC 0~10V)

5uh (DC4~20mA, 0~20MA)

Precision 10.5% 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

Items Output performance specification
No. of output channel 2 channels
Type Voltage Current
DC1~5V DC 4 ~ 20mA
Analog DCO0 ~5V DC 0 ~ 20mA
output DC 0~ 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 I/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) 5uh (DC4~20mA, 0~20mA)
2.5V (DC 0~10V)
Precision 10.5% or less
Max. conversion speed 1ms/channel
Absolute max. output DC +15V DC 25mA

Function setting channel output status
Additional function

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

(3) /0 common performance specification

Iltems 1/0 common performance specification

Photo coupler insulation between /O terminal and PLC power (not
Insulation method
insulated between channels)

I/O terminal block 11 points terminal block

No. of I/O occupation point Fixed type: 64 points

7 (when using XBM-DxxxS “S” type)
Max. number of equipment
10 (when using XB(E)C-DxxxH “H” type)

Consumption Internal (DC 5V) 120mA

current External (DC 24V) | 130mA

Weight 739
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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-ADO04A

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 errorw

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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2.2 Specifications

General specifications are as follows.

2.2.1 General specifications

No. Items Specification Related
standards
1 Operating 0 ~55°C
temp.
2 Storage 25~470°C
temp.
Operating .
5~95%RH (Non-condensin
31 humidity oRH ( 9)
Storage .
5~95%RH (Non-condensin
] humidity oRH ( 9)
For discontinuous vibration -
Frequency Acceleration Amplitude Number
10 < f < 57Hz 0.075mm
7 < f <
S 9.8m/s*(1G)
_— 150Hz
5 Vibration Each 10
For continuous vibration . . IEC61131-2
times in
Frequency Acceleration Amplitude ) X’YZZ
directions
10 < f < 57Hz 0.035mm
57 < f < 2
150Hz2 4.9m/s*(0.5G)
e Max. impact acceleration : 147 m/s*(15G)
¢ Authorized time : 11ms
6 Shocks e Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z IEC61131-2
directions)
iiqp”j; ‘;"sé Z +1,500 V LSIS standard
Electrostatic . . IEC61131-2
discharging Voltage : 4kV(contact discharging) IECB1000-4-2
Radiated
. IEC61131-2,
7 Noise elefci:(terlc;n:‘ao?sneetlc 27 ~ 500 MHz, 10V/m IEC61000-4-3
Fast Class Power Ar?al%;alll/o
Transient module L IEC61131-2
Jburst communication interface IECE1000-4-4
noise Voltage 2kV 1kV
8 Amt'>|lent No corrosive gas or dust
conditions
Operating
9 ) 2000m or less
height
10 Pollution 2 or less
degree
11 Cooling type Natural air cooling
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2.2.2 Performance specifications

Performance specifications are as follows.

Items XBF-ADO04A
Type Voltage Current
Analog input BE 4~ 20mA
range ~ ~<im
’ Range (Input reEis(ia(:\ce1 2VMQ min.) DC 0 ~ 20mA
) ] (Input resistance 250 Q)
Type 12 bit binary data
Signed value 0 ~ 4000
Digital output Unsigned -2000 ~ 2000
value
Range Preci
recise 0~ 1000 400 ~ 2000/0 ~ 2000
value
Percentile 0 ~ 1000
value
Max. resolution 2.5mV(1/4000) 5/A(1/4000)

Accuracy

+0.5% or less

Max. conversion speed

1.5ms/channel

Absolute max. output

DC 15V DC +25mA

No. of output channel

4 channels

Insulation method

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

Connection terminal

11 point terminal block

1/0O points occupied

Fixed type: 64 points

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

Additional function

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

When A/D conversion module is released from the factory, Offset/Gain value is as adjusted for respective

analog input ranges, which is unavailable for user to change.
Offset Value: Analog input value where digital output value is 0 when digital output format is set to

Unsigned Value.

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

Unsigned Value.
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2.3 Name of part and function

Respective designations of the parts are as described below.

WBF-ADO4A

RUN l @
=
CHz E — @
cH2 ([T
L= A
Tl
=
°13[ bl > @
-=kE]
F=]
[Ratin EE'
+ =]
FEF—AO0H )
=
No. Description
RUN LED

= Displays the operation status of XBF-AD0O4A
@ 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
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2.4 Characteristic of I1/O 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. 1/0O conversion characteristics of A/D conversion modules are as described below.

Analog input applicable
e —
range
1011 2047 4047
1000 2000 4000
/& Gain
value
750 1000 3000
Digital
output
500 0 2000
value
250 -1000 1000
0 -2000 0
~—— Offset value
Analog inpu
g inp DCO~ 10V ov 5V 10V
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 If the range is DC 0 ~ 10V

1011 1011 2047 4047
1000 1000 2000 4000
750 750 1000 3000
o)
3
g 500 500 0 2000
-
=]
Q
£
=]
o
S| 250 250 -1000 1000
2
(@]
0 0 -2000 0

ov 25V 5V 75V 10V
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 25 5 7.5 10 | 10.11
Unsigned value
0 1000 | 2000 | 3000 | 4000 | 4047
(0 ~ 4047)
i |
Signedvalue 1,500 | 1000 0 1000 | 2000 | 2047

(-2000 ~ 2047)
Precise value

0 250 500 750 1000 1011
(0~1011)
Percentile value
0 250 500 750 1000 1011
(0~1011)
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2.5.2 If the range is DC 0 ~ 20mA =

1011 2023
1000 2000
750 1500

)

=

©

>

-

3

=] 500 1000

o

©

=

2

[m]
250 500

0 0

2047
2000

1000

-1000

-2000

4047
4000

3000

2000

1000

OmA

S5mA

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 val
”zgin::)“e 1000 | 2000 | 3000 | 4000 | 4047
Signed val
(_z'ggg ~V2a0:‘;) -2000 | -1000 0 1000 | 2000 | 2047
Precise val
Egclsgo";‘;e 500 1000 | 1500 | 2000 | 2023
Percentile val
ezge:‘ 481"13) ue 250 500 750 1000 | 1011
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1)

2)

2.5.3 If range is DC4 ~ 20mA =

1011
1000

750

500

Digital output value

250

2023
2000

1600

1200

800

400
381

2047
2000

1000

-1000

-2000
-2048

4047
4000

3000

2000

1000

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
-4 1000 2000 3000 4000 4047
(-48 ~4047) 8 0 0
Signed value
-2048 | -2000 | -1000 0 1000 2000 2047
(-2048 ~ 2047)
Precise value
381 400 800 1200 1600 2000 2023
(381 ~ 2023)
Percentile value |, | 250 | 500 | 750 | 1000 | 1011
(-12~1011)

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

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

defects.
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2.6 Accuracy

Accuracy of digital output value does not changed even if input range is changed. Figure below
shows the range of the accuracy with analog input range of 0 ~ 10 V and digital output type of
unsigned value selected.

Accuracy of XBF-ADO4A is £0.5%.

2000

Digital output value

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-AD04A 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)xA[n]+axF [n-1]
F[n]: Present filter output value
A[n]: Present A/D converted value
F[n-1]: Previous filter output value
A: Filter constant (0.01 ~ 0.99: previous value added)

Q If filter setting value is not specified within 1 ~ 99, RUN LED blinks 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 a value is
as specified below.

avalue Filter output value & v

0 scan 1 scan 2 scan 3 scan
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 1/O parameters setting for
respective channels.

(a) What is the average process used for

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

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

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

Setting time
of Channels used) x (Conversion

Average processing count =

(Number Speed)

2-1
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Ex.1) Channels used: 1, setting time: 16000 ms

Average processing count = 16000 _ms = 10667 times

1x1.5ms

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

. 4 ms .
Average processing count = ——— = 1ltimes

4 x1.5ms

If setting value of time average is not specified within 4 ~ 16000, RUN LED blinks 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 X 1.5 ms) = 26 times ...... Remainder of 2 — 26 times

2) Count average process
« Setting range: 2 ~ 64000 (times)
» The time required for average value to be saved on memory when frequency average used
depends on the number of channels used.

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

If setting value of count average is not specified within 2 ~ 64000, RUN LED blinks 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.

KBF-AD04A
RUM
g A o +
T |
_>_] r = o]
cHo [T
cH1 |
cHz [T
cHz [T
P A—n cng
El | s ] CHO+ CHO
> \j - CHo- T 2]
CH1+ CE1 %
CH1- [ £=
P —n CH2 + chay e o]
| i3 l [ CH2- L N
> > CH3+ | e
CH3- _|: E:El
=]
DC24V+
T | :l (I "13 ch3 * DC24V- [ =]
_>_] s, -] + = E:El
EHF —AOC
=
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.

#BF-ADD4A,
RUM
+ 2-Wire n—n CHO
DC,—-ll—: Tansmitter r ! Vel
/J7 cHo [T
cH1 T3
CHz ([
CH3 ([
+ 2-Wire ~A—n CH1
DC_I: Transmitter i cHo+ i
:l_ r ) - CHo- +|: E:El
/J7 CH1+ cH1 [:El
+— | o]
CHI- [
CH2+ cHz =]
| L2 lire 1o O oz [ E
D -l— Transmitter 1 = =
_ r /J7 CH3+ C!PI: 5]
o L&
=]
. DC24V+
C_+|: 2-Wire n—n G DC24V- wrw Gl
D -l— Transmitter r 4 A [ ]
V4 /L ¥EF—AD0

¢

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.

W BF-ADO4A
RUN
(,:‘: 4= Wire CHo—{ +
OC=={ Transmitter| : Vsl
/7L CHO ([T
CH1 ||
cHz [
CHz ||
+ .
4- Wire
OC==] Transnitter| cHo+ Tl
= CHO- [
CH1+ CH1 o]
+— ]
e e
. CH2+ CL 5]
—i 4- Wire CH2-
D T Transmitter CH3+ c:;al: =l
L +—| e
e | [ |55
DC24V+ o]
(,:': 4= Wire pozav- _ | [oeza o]
OC==| Transmitter]| +'—_E
¥BF—RO0S

¢

(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;

Rc
[ ]
L |

Ri

] =3

----------------------- 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 (1M2) 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

Vin = RixVs
~ [Rs+(2xRc)+Ri]
%Vi :(1—\@jx100%
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.

Iltem Details

[I/O parameter] | (1) Specify the following setting items necessary for the module

operation.

- Channel Enable/Disable setting

- Setting ranges of input voltage/current

- Output data format setting

- Filter processing Enable/Disable setting

Filter constant setting

Average processing Enable/Disable setting

Average processing method setting
— Average value setting

(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) /0 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|

Items |
S *
= @ MewPLC{=GE-<EMS1-5top

------ ©9 Variable/Comment

EI [# Parameter

. ..TH Basic Parameters
ol | /0 Parameters
. ®-H Internal Parameters
= . Scan Program

------ [ MewProgram

e Project

(c) On the ‘I/O parameters setting’ screen, find and click the slot of the base A/D conversion
module is installed on. 8-channel voltage type of A/D conversion module is installed on Base No.0,
Slot No.4 in this description.

9%]
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1/0 Paramete

Maodule

list

2=

4

0 Default
: Default
: Default
t Default
: Default
: Default
: Default
: Default
t Default

i ©

Slot

Module

Comrnent

Input Filter

Emergency Output

Allocation

Omain]

|

Delete &lot | Delete Baze | Base Setting |

Delete &l |

[etails |

Print

v

ok 1]

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|

Base 00 : Default
00 ¢ Default

Slot

Module

Caommerit

Input Filter

Emergency Output

Allocation

O[main)

¢ Default
1 Default

: Default

: Default
¢ Default
¢ Default
¢ Default

‘M‘m‘mlw 1l

.@ Communication Module List

1 Special Madule List

| A A

& Digital Module List

4 e
Delete Slot | [ieleti _I Print W (0]:4 Cancel
(e) After the module selected, click [Details].
el
Module list
= @ Base 00 : Default Slat Module Commment Irput Filter Ernergency Dutput Allocation
: 00 ¢ Default frain]
: Default 1
: Default >
: Default 3
1 XBF-AD04A (Volt/T
e VEIVCAT 04 o Eurent. PO010 = FO0TSF
: Default 3
: Default B
7

<

I ©

Delete Slot | Delete Base | Baze Seting |

Delete All |

Details

| Print ¥ |

ok ]

Cancel

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

rrent, 4-CH3 e e
HKBF-AD04s (VMolt/Current, 4-CH)
Farameter CHO CH1 CH 2 CH 3
[T Channel status Disable Disable Disable Disable
[ Input ranoe 0-~10% O~10% O~10% O~10%
Output type 0-~-4000 0-4000 0-~4000 0~4000
[ Filter process Disahle Disahle Disahle Disahle
Filter canstant 1 1 1 1
[T Awerage setting Dizsahle Disahle Disahle Disahle
[ Average processing Count-Aur Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2
............... UK Cancel I
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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-AD044 (Malt/Current, 4-CH)

Item MaxiMin value Current value
CHOAD value i ]
CH1 AD value nin 1]
CH2 AD value nin 1]
CH3 AD value nin 1]

Item Setling Yalue | Current Value

Channel CHO
Channel status Disahle / Dizable \
Input range Q~10v O~ 00
Output type 0~4000 0--4000
Filter process Disahle Disable > Not saved in [l/o
Filter constant 1 1 parameterS]
Average setting Disable Disahle
Average processing Count-Avr \ Count-Ayr I
Average value 2 \ 2 /
N’
Beset max/min value {sfap Manitaing; Test |
Clase |

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

Monitoring special module will be based on XBF-ADO4A.

(1) Start of [Special Module Monitoring]

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

Munitnri Debug Tools Window Hel
m Start/Stop Monitoring

i

&

#, Pausing Conditions,

e

Al

= Device Monitoring

L@J Special Module Monitoring
i Trend Monitoring

[ Custom Events

Ed Data Traces

(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 X
Base | Slat | Module
i Base O ﬁ_ Internal HSC Maodule (Open-Collectar, 4-CH)
i Base 0 ﬁ_ Internal APM Module (Open-Collector, 2-CH)
i Base 0 ﬂ_ Slot 1 ABF-AD044 (Volt/Current, 4-CH)
i@ Base 0 ﬂ_ Slot 2 #BF-DWVD4S (Moltage, 4-CH)
4| | |
W adile Tk, bonitor Close |

(b) Select Special module and click [Module information] to display the information as below.
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Special Module Inforation 2=l

ﬁﬂ Displays the informations of special module,
tem Information
hModule Info HBF-ADD4A MoltfCurrent, 4-CH)
Q5 version Module OF5 Version 1.0
05 date 2006f 32
Module status Mo Error. {0}

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

Module Monitor 2]
=BF-A0044 (Molt/Current, 4-CH3
Itern M axiMin value Current value
CHO AD value
CH1 AD value
CH2 AD value
CH3 AD value
Itern Setting Value Current Value
Channel CHO
Channel status Disahle
Input range 0-~10%
CQutput type 0~4000
Filter process Dizable
Filter constant 1
Average setting Disahle
Average pracessing Count-Aur
Average value 2
Start Monitoring | Test |
Close |

(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
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Module Monitar 21x|
#BF-AD044 (Volt/Current, 4-CH}
lterm Maxihin value Current value
CHOAD value arn o
CH1 AD value oin 0
CH2 AD walue oin 0
CH3 AD value orn 0
Iterm Setting Value Current Value
Channel CHO
Channel status Disahle Dizahle
Input range 0-10% 0-10%
Output type 0~4000 0~4000
Filtet process Disable Disable
Filter constant 1 1
Average sefting Disahble Dizahble
Average processing Count-Avr Count-Avr
Average value 2 2
Beset max/min value | ] Test |
Close |

Execution screen of [Start Monitoring]

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

al Module Monitor 7 x|
XBF-ADD4A (Volt/Current, 4-CH3
ltem Maxin value Current value
CHOAD value nin o
CH1 AD value nin o
CH2Z AD value nin o
CH3 AD value nin o
ltem Setting Yalue | Current ¥alue
Channel CHO
Channel status Disahle Disahle
Input range Wﬂ O-10%
Output type 0~4000 0~4000
Filter process Enable Enable
Filter canstant 1 1
Average setting Disable Disable
Average processing Count-Avr Count-Ayr
Average value 2 2
Reset maxz/min value | Stop Monitoring | Test |

Execution screen of [Test]

(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.
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ial Module Monitor 2
*BF-AD044 (Molt/Current, 4-CH)
Iterm M axihlin value Current value
CHO AD walue ara a
CH1 AD walue oro a
CH2 AT value oro i}
CH3 AD value ara a
Iterm Setting value Current Walue
Channel CHO
Channel status Disahle Disahle
Input range 0~20maA O~10%
Qutput type 0-4000 Q~4000
Filter process Enable Enable
Filter constant 1 1
Average setting Disahle Disahle
Awerage processing Caunt-fur Caunt-fur
PAverage value 2 2
Bl AN VAT | Stop Mnnitoringl 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/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 21xl

Maodule list

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

e 00 ¢ Default Dimain]
¢ mBE-AD04A (Wolt/Curre ) ) T POO04D ~ PODOTE

' WBF-DV04A (Voltage, ¢ POO0E0 ~ POOTF

: Default
: Default
t Default
: Default
: Default

~ ||| e

4] | i

Delate Slot | Delete ﬁasel Ease §etting| Delate &l | Details Print w | [0]i8 I Cancel

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

|Pr0jecl uiindow - o |
lterns |
- sd =
=P MewPLC{=GE-~BMS)-5top

el ariable /Comment
=-[# Parameter

: Basic Parameters
170 Parameters

¢ m-E Internal Parameters
=& Scan Program

------ MewProgram

1M Projeck

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

=2
o
& Cut Ctrl+x
Copy Ctrl+C
2
» Delete Del

Select all Ctrl+&

a2 InsertLine  Ctrl+L
B¢ Delete Line  Ctrl+D

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

Autornatically register comments in the U Devices according to the special module set in the 10 parameter,

X

- The previous comment will be deleted.
' Continue?
fes Mo
(e) As shown below, the variables are registered.
V| Wiew Variable IT g Device l [F]iew Flag I
Yariable Type ™ Device Comment 1=
1 Start_Condition (BIT HOooo
2 _01_ERR BIT uot.oo.n dralog Input Module: Module Error
3 _01_RDY BIT uotr.on.F dnalog Input Module: Module Ready
4 _01_CHO_ACT B uor.ot.o dralog Input Module: CHO dctive
B _01_CHI_ACT B ~guol.o1.1 fralog Input Module: CHI Active
[ _01_CH2_ACT B uor.o.2 fralog Input Module: CHZ Active
7 _01_CH3_ACT BIT uot.o1.3 dralog Input Module: CH3 dctive
i _01_CHO_IDO BIT uot.10.0 #nalog Input Module: CHO Input Disconnect ion Flag
9 _01_CH1_IDO BIT uotr.10.1 dralog Input Module: CHT Input Disconnect fon Flag
10 |_01_CH2_I0O BIT uor. 10,z #nalog Input Module! CHZ Input Disconnect ion Flag
11 _01_CH3_I0O BIT uot.10.3 dralog Input Module: CH3 Input Disconnect fon Flag
12| _01_ERR_CLR BIT uot.11.2 dralog Input Module: Error Clear Reguest
13 |_0Z_CHO_ERR BIT uoz.o0.0o #nalog Output Module: CHO Error
14 | _02_CHI_ERR BIT l0z.00.1 dra log Output Module: CHY Error
15 | _02_CHZ_ERR BIT uoz.on.z2 #nalog Output Module: CHZ Errar
16 | _02_CH3_ERR BIT uoz.o0.3 fralog Output Module: CH3 Error f
17| 02 _RDY BIT uoz.oo.F #nalog Output Module: Module Ready
18 |_02_CHOACT BIT uoz.nt1.0 dnalog Output Module: CHO Active
19 |_02_CHI_ACT BIT uoz.o1.1 dnalog Output Module: CHI Active
20 | _0z_CHz_&CT BIT uoz.ot1.2 #nalog Output Module: CH2 Active
21 | _02_CH3_ACT BIT uoz.n1.3 Analog Output Module: CHA Active
22 | 02 CHOOUTEN  (BIT uoz.0z.0 #nalog Output Module: CHO Output Status Setting
23 |_D2_CHI_OUTEN :BIT loz.02.1 dnialog Output Module: CHY Output Status Setting
4 (17 H? MITFW RIT 1 127 Analna Titont Modile: CH? (otont Statis Setting LI
(f) For IEC type, as shown below, the variables are registered.
[V] elobal Variable l D | Direct Variable Comment jFag l
Yariable Kind | Yariable | Tupe | fddress ||I\1;;t|IL|2| |Retain| Used Comment
1 Y4R_GLOBAL _01_ADO_ACT BOOL FUXD. 1,16 r r dnalog 10 Module! Input CHO dctive
2 Y&R_GLOBAL _01_ADO_DATA WORD A0 1.4 r r dnalog 10 Module: Input CHO Data
3 Y4R_GLOBAL _01_ADO_ERR BOOL BUXD. 1,24 r r #nalog 10 Module: Input CHO Error
L) Y4R_GLOBAL _01_400_100 BOOL FUX0. 1,20 r r #nalog 10 Module! Input CHO Oisconnect ion
5 Y4R_GLOBAL _01_AD1_ACT BOOL B0 1,17 r r dnalog 10 Module! Input CHI dctive
B W4R_GLOBAL _01_A01_DATA WORD F0. 1.5 r r #nalog 10 Module! Input CHI Data
7 Y4R_GLOBAL _01_AD1_ERR BOOL BUXD. 1,25 r r #nalog 10 Module: Input CHI Error
8 Y4R_GLOBAL _01_AD1_10D BOOL BUX0. 121 r r #nalog 10 Module! Input CHI Disconnect ion
] WAR_GLOBAL _01_DAO_ACT BOOL A0 1,18 r r dnalog 10 Module: Output CHO Active
10 |V4R_GLOBAL _01_DAO_DATA WORD o, 1.7 r r dnalog 10 Module: Output CHO DATA
11 Y4R_GLOBAL _01_DA0_ERR BOOL BUXD. 1,26 r r #nalog 10 Module: Output CHO Error
12 |V4R_GLOBAL _01_DA0_OUTEN BOOL FUX0. 1,96 r r #nalog 10 Module! Output CHO Status Setti
13 |V4R_GLOBAL _01_DAT_ACT BOOL BUX0.1.19 r r dnalog 10 Module: Output CHY dctive
14 |V4R_GLOBAL _01_DA1_DATA WORD A0, 1.8 r r dnalog 10 Module: Output CHI DATA
15 |V4R_GLOBAL _01_D&1_ERR BOOL BUXODL 1,27 r r #nalog 10 Module: Output CHI Error
16 |V4R_GLOBAL _01_DA1_OUTEH BOOL HUX0.1.97 r r #nalog 10 Module: Output CHI Status Setti
17 |V4R_GLOBAL _01_ERR BOOL FUX0. 1.0 r r dnalog 10 Module: Module Errar
18 [V4R_GLOBAL _01_ROy BOOL FUXD. 1,15 r r #nalog 10 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

‘D

‘r\:

| Mo10
—/1 :
Mnmln UD]I'DID'F UD]I'DI]'D WY 102 ooin_ ||
UU‘-UIU-F UU‘I-UI‘-‘ Mo uot .03 i ||
UU‘-UIU-F UU‘I-UI‘-Z Mo uot .04 miee |
UU‘-UIU-F UU‘I-UI‘G Mo uot .05 i3 |
END
(b) Select [View] -> [Variables]. The devices are changed into variables.
Monaao WaOa 10
—/1 5
il IR0 _01_EHO_ACT my  DTBOOAT g L
I 1 I 1 I
OIRDY_O1CHI_ACT oy OICHTBAT pogrpg [_
I T
O1RDI_01_H2_ACT my  CTEEDAT pogige L
I 1 I
IR0V 01 _CH3 ACT wy  DTHEOAT g L
I 1 I
END

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

HDDDOD HDOD1D
I o a—
oo WL0F 01010 v TG oo ||
LAY 01 CHO_ACT Ry
””"”?'F ””‘I-”I‘-‘ WV U010 mooiol ||
LAY _01_CHI ACT Ky
e B N Hov U01 .04 ooz ||
LAY 01 CHe AcT LAY
_Um"n?'F umI.DI].a [l uat .05 nooios ||
LAY 01 CHS_ACT Ly
BN




Chapter 2 Analog Input Module

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

moogo mMoo1o
0 /I Sor—
MDD1=D UD;.D{D.F UD;.D{LD Moy L0102 Do1o0 l—
Analog Input - Analog Input Analog Input
module: module: wodule:
hlodule CHO Active CHO Qutput
Ready
2
UDW.DID.F UD;.DI1.1 Mo U .03 Do100 I_
Analog Input Analog Input Analog Input
Madule: Module: Wodule:
Module CH1 Active CH1T Output
Ready
UDW.DID.F UD;.DI1.2 Moy L0104 Do1o0 l—
Analog Input  Analog Input Analog Input
Module: Module: Module:
Module CHZ Active CH2 Output
Ready
UDW.DID.F UD;.DILD . Mo U .02 Do100 L
Analog Input - Analog Input Analog Input
Module: Module: Module:
hlodule CHO Active CHO Output
Ready
UDW.DID.F UD;.DI1.3 Moy L0105 Do1o0 l—
Analog Input - Analog Input Analog Input
Module: Module: Wodule:
Module CH3 Active CH3 Output
Ready
EMND
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 _O1_CHO_AC
Wariahle  _01_RDV T HOVE
[ | [ | [ | EW  EHO
_01_CHO_O& CHOCorvers
T 4 I ouT ionva lue
_m _ETH1 _AC MOVE
| | EN  ENO
_01_CH1_DA CHIConvers
Th { I OUT L jonvalue
_EII_CTHE_AE MOVE
| | EN  END
_01 _CH2_D CH2Corvers
Th 4 OUT L iomValue
_M_CH3_AC
T
| |
[
_01_CH3_0& CH3Convers
Th 4 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/O area of A/D converted data
I/O area of A/D converted data is as displayed in table.

gg‘,’,‘i‘: 3;?,'?;:; Dev(||<|:EeCat§T)|g)ned Details R/W | Sign direction
T e | ® | w0 o
UXY.01.0 %UX0.x.16 CHO Run flag

0,

T PR Ghnmwe | w | 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 — AD

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

“S” or “H” type

Base No.

Word Sorter

0 3

Uuo 4

Device Type i

Slot No.

Word

IEC type Base No
%UWO0.4.3
Device Type i Word
Slot No.

- In order to read ‘Flag to detect CH4 disconnection’ of A/D conversion module installed on Base No.0,

Slot No.5, it shall be displayed as U05.10.4.

HS” Or HHH type
Base No.
Word Sorter
Uuobs ! 1
Device Type i
Slot No.

Word

IEC type

Bit Sorter

Base No

% UX0.5.19

4
| n

Device Type

Bit

i

v

Bit

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) U0x.00.0: It is a flag to display the error status of A/D conversion module.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Apeay

|

|

|

|

|

|

|

|

|

|

|

|

|

|
Joug

L

4 4

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

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

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

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

UXY.01 c|cjcc

(%UWO0.x.1 3121110

|
|
|
|
|
|
|
|
|
|
|
|
T
T
T
T

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

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

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

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

# XGB PLC’s base number is 0.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Channel 0 digital output value (%UNO.x.2)
Channel 1 digital output value (%UW0.x.3)
Channel 2 digital output value (%UNO.x.4
Channel 3 digital output value (%UNO.x.5)

l
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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 blinks will be back to On status.

(b) The ‘flag to request error clear’ shall be used surely together with UXY.00.0 attached thereon
for guaranteed Normal operation.
% XGB PLC base number is 0

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

UXY.11.0 £
(%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

La Lgo.1.0 Lgo.no.a Lgo.11.0 |
{ | (I} R
Error Clear  Error Flag Error Clear
gn| Renuest Reguest

[How to use the flag to request error clear (“S” type or “H” type)]

F¥0.1.178 ¥UK0.1.0 EU%0.1.178
| ] | R
I 1 T
#nalog #nalog hna log
I nput | nput [mput
Module: Modu e: Module:
Erraor Module 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.

Memory address Details R/W Remark
Hex. Dec.

Ox 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 CH1 filter constant

64 6 CH2 filter constant R PUT
Ty 7 CH3 filter constant

Cy 12 Average processir)g enable/disable RIW

setting

Dy 13 Average processing method setting | R/W

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

104 16 CH2 average value

11y 17 CH3 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 Prohibited.

Address 0

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2  bit1  bitd

CH.|CH.|CH. |CH.
3121110

\ |
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

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bit5 bit4 bit3 bit2  bit1  bitd

— | — | CH3 CH.2 CHA CH.0

v

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

> 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

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2  bit1  bitd

—|—|—|—|—|—]|—]—] CH3 CH.2 CHA 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.

Address 3

bit15 bit14 bit13 bit12 bit11 bit10 bitd bit8 bit7 bité bits bit4 bit3 bit2  bit1  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.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bits bit4 bit3 bit2 bit1  bit0
Address 4 CH.O filter constant
Address 5 CH.1 filter constant

Address 6 CH.2 filter constant

Address 7 CH.3 filter constant

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

Address 12

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2  bit1 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

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2  bit1  bitd

— | — | CH3 CH.2 CHA 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.

bit15 bit14 bit13 bit12 bit11 bit10 bitd bit8 bit7 bit6 bit5 bit4 bit3 bit2 bit1  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 per
704 Exceeding of Frequency average setting | 1 second
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

LA =23
—

T

O =D

System information

) Base D:XGB-MDBA
[{e CPU: XGB-XEMS
[Ho Slet 0: Intemal Cret
[Ho Slot 0: XBM_DN325
[ slot 1: XBF_ADO4A
[z slot 2: Empty slat
[{# slot 3: Empty slot
[+ slot 4: Empty slot
[5 slot 5: Empty slot
[6 Slot 6: Empty slat
[7 Slot 7: Empty slat

(2) Initial setting

Assigns Information - Fixed Location

[PDODO ~ POD3F]
[PD040 ~ PODTF]
[PDORD ~ POT1F]
[PD120 ~ PO15F]
[PD160 ~ PO1SF]
[PD200 ~ PO23F]
[PD240 ~ PO27F]
[PD230 ~ PO31F]

Commertt

Main Base(8 Slots)

Standard CPU Module(]/0: Maximum 1,024 Points)
Intemal Crnet Module, RS-232C/RS-485

DC 24V Input, Transistor Output, 32 Contacts

A/D Voltage Input Type(d Channels)

. Internal memory | The value to write in
No. ltem Details :
address internal memory
1 Channel Ch0, Ch1, 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 Cho filter constant | 50 4 50
6 Average process Ch1, Ch2 12 h0006
Average process | Frequency average: Ch1

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

(a) If Ch 0’s digital value is less than 3000, Contact No. 0 (P00080) of relay output module

installed on Slot No.2 will be On.

(b) If CH 1’s digital value is greater than 3200, Contact No.2 (P00082) of relay output module

installed on Slot No.2 will be On.

(c) If CH 2’s digital value is greater than or equal to 3000 and less than or equal to 3200, Contact

No.4 (P00086) of relay output module installed on Slot No.2 will be On.

(d) If CH 2’s digital value is equal to 3200, Contact No.5 (P00085) of relay output module installed

on Slot No.2 will be On.
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(4) Program

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

21 x|
Module list
- Base 00 : Default Slot Module Comment Input Filter Emergency Output Allocation
= HNEEN
# XBF-ADMMA (Volty Curre 1 WBF-AD044 Volt/Curent, 4- PONN40 ~ POMNZF
: Dﬁ?;l?wm (altage. ¢ 2 XEF D044, [Moltage, 4.CH] POD0S0 ~ POO1 TF
1 Detault 2
: Default 4
: Default g
: Detault E
7
4 | |
Delete Elot I Delete Base | Base Eetting Delete All Details I Print ¥ | 0]:8 I Cancel
-AD04A (Valt/Current, 4-CH) e |
#BF-20044 (Yolt/Current, 4-CH)
Farameter CHO CH1 CH 2 CH23
[T Channel status Dizable Dizable Dizable Dizable
[ Input range 0-~10 0-~1 0 Q=100 O~10n
Output type 0--4000 0-4000 04000 0-~-4000
[ Filter process Enahle Disable Disable Disable
Filter constant 1 1 1 1
[T Average setting Disahle Enahle Enahle Disable
[ Average processing|  Count-Avr Count-Ayr Tirme-fuwr Zount-Auwr
Awerage value 2 2 il 2
(0] I Cancel
o001 F POOOO [ a]ulu}]
0 { | =3 S —
MIUDDI1 UUI1 .DI1.D ! - U102 2000 l Poogn
Analog Input Analog Input
Module: Module:
4 CGHO Active CHO Qutpuot
1J01.01.1 PO0S2
1Jo1.03 3200
e | —
Analag Input Analog Input
Madule: Madule:
CHT Active CH1 Output
1Jo1.01.2 _ MO002
== un1.04 3000 l 3
Analog Input Analog Input
Module: Module:
CGH2 Active CH2 Output
_ FOOEG
= 1Jo1.04 3200 I -
Analog Input
Module: Data no. to read
CH2 Output *
Read error code GET ] 22 D000 ] l—
mang- = U104 3200 | Fones
I
An;loodgullr;put Slot no. Internal  Device for
CHZ Output memory  saving
a0 address
EMD
34

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

2-35
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M S
1 .| B

—

Q
Hi
n

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

a0

34

uon anF mooaa PUTP 0 hooo7 1|
I 1 I
Analog Input
Maodule:
Module
Ready
PUTF 1 0 |
PUTP 2 hoooo |
PUTF 3 hooo 1|
PUTF 4 50 ]
PUTF 12 ho0og |
PUTP 13 ho100 |
PUTF 15 100 1|
) PUTF 16 200 1|
Channel Run signal
Uo0.01F PO00OD Moo
} = [y —
Moo U1.01.0 . UD1 02 2000 PODB0
Analog Input Analog Input
Module: Maodule
CHO Active CHO Cutput
U01.01.1 . U103 3300 PODB2
Analog Input Analog Input
Madule: Module
CH1 Active CH1 Qutput
Lot.0t.2 = 01.04 3000 mMoooz2
Analog Input Analog Input
Module: Maodule
CHZ Active CH2 Cutput
- PODBE
= 1U01.04 3200
Analog Input
Module
CH2 Cutput
GET 22 Do0o0a |
mann2 = U104 3200 | PO0E5
I
Analog Input
hodule:
CH2 Cutput
END

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

Channel azsighment
(Cho,1,2)

Input type (voltage)

Qutput type {0~4000%

Filter process {Cho)

Filter constant (Chil

Average process (Chi, 2)

Chi: Count average
Ch2: Time average

Chl average value

Ch2 average value
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T THETe TS
01ROV M0 PUT _WORD POT_WORD PUT_WORD
|} P RED ™ DONE RED ™ DONE RED ™ DONE}
0 Jease sTat) 0 Jease sTat} 0 Jease sTat}
i Jsor i Jsor i dstor
0 Jwamo 1 {moo 2 Jwamo
] R R R
7 |oaTa 0 {oaTa 0 Joata
| INST4 INSTS INSTE
PLT_WORD PLT_WORD POT_WORD
RED ™ DONE RED ™ DONE RED ™ DONE}
0 ease sTat| 0 ease sTaT| 0 ease sTaT|
i Jsor i Jsor i dstor
3 Jwamo 4 Jwamo 12 {maoo
] R R R
1 JoaTa 50 JDATA [EA000G  {DATA
| INST? INSTE INSTS
POT_WORD POT_WORD POT_WORD
RED ™ DONE RED ™ DONE RED ™ DONE}
0 ease sTat| 0 ease sTaT| 0 ease sTat|
i Jsor i Jsor i dstor
13 Imamo 5 Iwamo 15 Iwamo
] R R R
1640100 {DATA 0 {oaTa 200 {DATA
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— |

= |
1= 1
|01
11
[

=

GET BOED
o=m T e
EEZE FTAT

-

|,:||

[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 every 0.2 sec.

Yes

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

:

RUN LED flickers every 1 sec.

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

Error code : 7
(Dec.) Error Details Action

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

60# Time average setting Change time average setting value within 4 ~
range exceeded 16000.

708 Frequency average Change frequency average setting value within 2

setting range exceeded | ~ 64000.

¥ # indicates channel number.




Chapter 2 Analog Input Module

2.14.2 RUN LED is off

RUN LED is off.

0

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

No

ki

I/0 information can be seen at the XG5000.

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

No

i

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

Yes

Contact the nearest agency or A/S center.

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)

(]

ik

Wiring of each channel is normal.

> Refer to 2.8.2 and wire properly.

o

hi

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) OI/S version: shows the OS prepared date of A/D conversion module.

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

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

Dietails Content |
Module Mame  |=BF-A0044 [alt/Current, 4-
05 Yer Yer 1.10

05 Update Date  |2008-5-23
Module Statuz  [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-DVO4A /| XBF-DCO4A

Checking performance specification I—.

System configuration and selection I—.
Wiring I—o

Checking analog output data I—‘

Setting parameter I—.
Programming I—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
1 Ambient Temp. 0~55°C
2 Storage Temp. —25~+70°C
3 Ambient humidity 5 ~ 95%RH (Non-condensing) -
4 Storage humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
10 < f < 57Hz - 0.075mm
o 57 < f < 150Hz 9.8m/s?(1G) - 10 times
5 Vibration
Continuous vibration each
. ; directi
Frequency Acceleration Pulse width irection IEC61131-2
10 < f < 57Hz - 0.035mm (XY and 2)
57 < f < 150Hz | 4.9m/s?(0.5G) -
« Peak acceleration : 147 m/s? (15G)
6 Shocks o Duration : 11ms
 Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave
. ) +1,500 V LSIS standard
impulse noise
Electrostatic . IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
. Radiated
7 | Impulse noise ) IEC61131-2,
electromagnetic 27 ~ 500 MHz, 10V/m
X IEC61000-4-3
field noise
) Classifi- Power Digital/Analog Input/Output,
Fast transient i o IEC61131-2
. cation supply Communication Interface
/Burst noise IEC61000-4-4
\oltage 2kV 1kvV
Operation , .
8 ) Free from corrosive gases and excessive dust
ambience
9 Altitude Less than 2,000m -
10 Pollution degree Less than 2
1 Cooling method Air-cooling
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3.2.2 Performance specifications

Here describes performance specification of analog output module.

item Specification
XBF-DV0O4A XBF-DCO4A
Type Voltage Current
Anal ~
nalog DC 0 ~ 10V DC 4 ~20mA
output Range (Load resistance: 2kQ or more) DC 0 ~20mA
' (Load resistance: 510Q or less)
Type 12-bit binary data
Signed value 0 ~ 4000 0 ~ 4000
Digital .
. Unsigned value -2000 ~ 2000 -2000 ~ 2000
Precise value 0~ 1000 400 ~ 2000/0 ~ 2000
Percentile value 0~ 1000 0~ 1000
Maximum resolution 2.5mvV (1/4000) 5uLA (1/4000)
Accuracy 10.5% or less
Maximum conversion speed 1ms/channel
Absolute maximum output DC £15V DC +25mA
Number of maximum channel 4 channels
. Photo-coupler insulation between input terminal and PLC power
Insulation method . .
(no insulation between channels)
Terminal connected 11-point terminal block
I/0O points occupied Fixed type: 64 points
Current Internal (DC 5V) 110mA 110mA
consump External
tion (DC 21.6 ~26.4V) 70mA 120mA
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.

XBF-DVO04A XBF-DCO4A

RUN “— @ — RUN

(9]
I

[
,_|o

(9]
I

+
,_lo

PR
P AATaTeTg

— @ —

+<§ 1
12

(9]
I
(o]
u

+2
+Q 1

v
— ® — |5=

XBF—DVO4A XBF—-DCO4A

=

¢
¢

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
>
3
[y
]
«Q
Analog 464 1oma sv g
output E
o
3
«Q
(]
OmA 4mA 0V ‘ i
Offset value
Unsigned value | 48 0 2000 4000 4047
Singed value | -2048 -2000 0 2000 2047
Digital 12 0 500 1000 1011
input Precise value | 381400 1200 2000 2018
24 0 1000 2000 2023
Percentile value | -12 0 500 1000 1011
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3.5 Characteristic of Input/Output

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

XBF-DVO4A (Voltage, 4-CH) S| W BF-DCO4A (Current, 4-CH) j =
ABF-DY044 (Moltage, 4-CH) ABF-DCO44 (Current. 4-CH)
Parameter CH O CH1 CHZ2 CH 3 Parameter CHO CH 1 CH2 CH2
[ Channel status Dizable Dizable Disable [izable [" Channel status Disable [Dizable Disable [Dizable
[~ Outputrange 010 - o1 o1 010 [C Output range 4~20ms - 47 20md 4720, 47 20md,
Input type Tl jiE 04000 04000 0~4000 Input type 0~4000 04000 0~4000
CH. Output type Foimer value : Former value @ Former value @ Former value H. Output type Srmrer—rare—  Fofmer wallue | Former valus © Foimer value
0K I Cancel | 0K 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 | sv | 75v | 10v over 10V
Unsigned value
g under 0 0 1000 | 2000 | 3000 | 4000 over 4000

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

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

(12 ~ 1011) under 0 0 250 500 750 1000 over 1000
Percentile value
(12 ~ 1011) under 0 0 250 500 750 | 1000 over 1000

Digital input value toward analog current output is shown below.
Resolution: 5uA (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 5SmA 10mA | 15mA | 20mA over 20mA

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

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

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

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

(381 ~ 2018, -24 ~ 2023)

under 0 0 500 1000 | 1500 | 2000 over 2000

Percentile value

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

Though the range of input is changed, the accuracy for the analog output values doesn’t change. The
range of accuracy is displayed at the ambient temperature of 25 £ 5 C if you select unsigned value as
your range of the digital input. The accuracy is satisfied £0.5%.

20.1mA 57 g
19.9mAaZ0MA g gmy 1Y T T T oo ——_

>

>

B

S 10mA 5V

(@]

C

g

2

0.1mA 0.05V -~ -

0.4ma O™ 005y Y]

0 2000 4000
Digital input

(1) Accuracy in case of SV output

4000 x 0.5% =20
So in case of 5V output, accuracy range is (5V - 20x0.0025V) ~ (5V+20x0.0025V) = 1980 ~ 2020.

(2) Accuracy in case of 10V
4000 % 0.5% =20
So in case of 10V output, accuracy range is (4000-20) ~ (4000+20) = 3980 ~ 4020.
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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

CHO+

CHO-

CH1+

CH1-

CH2+

CH2-

CH3

CH3+

CH3-

DC +24V

DCov

XBF-DVO04A
D/A . o |
Conversion
circuit
o—
o—
= ~
DC/DC
; Conversion circuit

#1
DC +24V
DC oV

(2) Wiring example for analog current output module

XBF-DCO4A

CHO+

CHO-

D/A

CH1+

Conversion

CH1-

circuit

CH2+

CH2-

CH3+

CH3-

n? DC/DC

DC +24V

DCov

; Conversion circuit

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

DC +24V
DC oV

Motor driver etc.

Motor driver etc.
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3.9 Operation Parameter Setting

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

(1) Setting items
For the user’s convenience, XG5000 provides GUI (Graphical User Interface) for parameters setting of

analog voltage/current output module.
Followings are available through [I/O parameters] on the XG5000 project window.

Item Details
[I/O Parameters]

(1) It specifies the following items for the module operation.
Channel Enable/Disable

Analog output range

Input type

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

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

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

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

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

@ XG5000 - NewProgram

Project Edit Eind/Replace Wiew Online Monitor L

= = ] a2 B2 D
EE 000 &k F B 4l

1}—4/& HPF AWM — | = = L 4 4S)} 4RF
Ezc | F3 F4 =F1 =F2 F5 FB sF8 =F3 F4 F11 sF3 zF4
[Project Window v x|
R NewPn
Iterns |
2% Sample «

B MewPLC(XGK-CPUH)-Of.., -
-1 Variable/Comment

Elﬂ Parameter

I% Ii’O Pararneters I

=81 Scan Program
e MNewProgram

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

In the example, the anolog output module is contained in the slot 1.
1/0 Parameter Setting - Variable allocation x|

Madule list

=T Base 00 : Default =] [sht] Module I Comment [ InputFiter | Emergency Dutput | Alocalion |
gzp 00 Default il

= 021 Default
ey 03 Default
g 04 1 Default
gzp U6 Default
ey U6 1 Default
= 071 Default
ey 08 Default
ey 09 Default
ogzm 10 Default
= 11 Default i
- Base 01 : Default
-3 Base 02 : Default
-7 Base 03 : Default =l

w0~ || ;e fwfe

=]

Delete Slot I Delete Base Baseﬁetlingl Delete All | Details Print YI K. I Cancel

3-10




Chapter 3 Analog Output Module

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

/0 Parameter Setting 21x
Maodule list
=D Base 00 : Default T todule | Comment | InputFiter | Emergency Output | Allocation |
uzp 00 Default Ofrnain]
uzg 01 : Default -
" gg geia“}‘ 2 5[ Digtal Moduls List
s claglt ] E-fgl. Special Module List
J = gg Bz;zd}: 4 [ @ Analog Input Module
H = i ~Hl Analog Dutput Modul
i oy 06 Dt 5 2 ﬁ s
: gz U7 Default 5 ﬁ o
1 i =-F Temp Measuring Moduls
H B Commurication Module List
4] i
Delete Slot D ils Print W QK Cancel

(e) Double-click the applicable slot that is selected for the parameters setting or click [Details].
/0 Parameter Setting 21 x|
hodule list

=-f0 Base 00 : Default I Slat | tModule | Comment Input Filtsr Emergency Output Allacation
00 ¢ Default Dfrmain]

1 XBF-DVD44 (Vaoltage, ¢ H N " 00070 ~ POOOTF
: Default H
: Default
: Default
: Default
: Default
: Default

[l I

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

/0 Parameter Setting fid o3|
Module list
E-@ Base 00 : Default Slot Module Comment Input Filter Emergency Output Allocation |
: DX? F-IEJ W04 (Waltage, ¢ i SBF-DV044 Woltage, 4-CH) - E P00 ~ POOTF
: Detaul R T AR
 Default i XBF-DV04A (Voltage, 4-CH) 21|
shlefalilt - XBF-DVI4A (Valtage, 4-CH)
: Default
t Detault i Parameter CHO CH1 CH 2 CH3
: Detault g [™ Channel status Disable Disable Disahle Disahle
Input type: 0~4000 0~4000 0~4000 0~4000
™ CH. Dutput type Former value © Former value @ Former walue | Former value
1 1 ©
Delete Slot e DK | Cancel
J=ed) T I
[ |
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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-
DVO04A).

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

ﬂ XG5000 - [NewProgram]

[ Project Edit Find/Replace Wiew Online Monitorl Debug Tools Window Help

OEE = @‘ g | 7 @ Start/Stop Monitoring =% g
. = B o o'n
% 0RO G0 | ¢ &« a {2 I
_ " B, Pausing Conditions...
R A e o & &= m@
| Project Window: _
lterns i U
o-8F Sample - Device Monitoring
=0 NewPLC{XGE-XBMS)-Stop @, Special Module Monitoring
3 Wariable/Camment {4 Trend Monitoring

@ F‘aramelter [ Custom Events
; Basic Parameters
LA Data Trages

B /0 Parameters

H Internal Parameters
Scan Program
e MNewProgram
(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 |
Basze | Slat | Module
@Base 0 [ Internal HEC Maodule (Open-Collectar, 4-CH)
i@ Base 0 ﬂ Internal Paosition Maodule (Open-Collector, 2-CH)
@ Base 0 ﬂ Slat 1 ¥BF-DW044 (Voltage, 4-CH)
P Base 0 ﬂ Slot 2 *BF-DY044 (Voltage, 4-CH)

CModiile Tita, tanitar 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
Module Hame =BF-DV044 [Voltage, 4-CH)
05 Wer Ver 1.0
05 Update Date 2005-5-16
Error Status Ma Ermar. (0]

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

Special Module Maonitor 21

XBF-DV044 (Moltage, 4-CH}

Item Selting walue Current walue
CHO D4 value
CH1 D/4 value
CH2 D4 value
CH3 D4 value
Ikem Setting value | Current value
Channels / N\\CH D
Channel status // Disable \
Output range =10y
Input type i < Parameter setting for a test
CH. Output type Former walue
Digital walue 0 /
Output enable Dizahle /
N~
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(d) [Start Monitoring] button will show you digital input data of the operating channel.

Special Module Monitor ed |
*BF-DW044 (Vaoltage. 4-CH) /\
Itern S etting value 1/ Current value
CHO D74 valus / 3000
CH1 D/A value 3000 Monitoring screen
CHZ /4 value 3000
CH3 D4 walue 0
Item Setting value | Current value
Channels CHI 7 N\
Channel status Dizable / Enable N
Output range 0~ / o1
AL e 07000 i < Details of channel 0
CH. Output type Farmer value tid value
Digital walue 0 3000
Output enable Dizable \ Dizable
Stop Monitoring | Test I

(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 2l
XBF-DVO42 (Moltage, 4-CH)
Item Setting value Current value
CHO O#A value 2000
CH1 D/A walue a
CH2 D /A walue a
CH3 DA value a
Item Setting value Current walue
Channels CHO
Channel status Dizable Dizable
Output range 0~100 0~10
Input type 0~4000 0~4000
CH. Dutput type Farmer value Farmer value
Digital walue 2000 2000
Output enable Dizable Dizable
-45~ 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 1/0
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 ; 2

Module list

=D Base 00 ! Default | Slat | Module ‘ Comment Input Filter Emergency Output Allocation
ey 00 Detault Ojmair]

&5 01 XBF-DW04A (Voltage, ¢ [3BF -DWiah [valtage, 4-0H] | : . ; - © PO0O0 ~ POOOTF
ez 02 Default
g 03 Detault

== 04 : Default
g 05 Default
g 06 Detault
g 07 1 Default

| | 2

Delete Slot | Delete Base | Base §etling| Delete All | Details | Print ¥ | 0K I Cancel

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

5000 - [Variable/Comment]

-y Project Edit Find/Replace Wiew OCnline Monitor Debug Tools Window Help

DG EHSES 8| 8¢ BEE D2 9> BRBX |E2xLY AANTEE L &6

T EH 000X | &HWE FRHEe D2 BE fi‘ﬂ@ﬂ!,ﬁh{'g% :EI-E BPorma|igs i EeEmE
AHHHY R AR HHNBRERRS B aEHRERE B0 @ Qo =) 5%

[Project Window - x|
- I |V |View Yariable I igwn Device ] Wigm Flag I
BMs
5 %8 Sample - Yariahle Tupe Device Comment

Jariable/Comment
E [} Pararnater

Bl @ MewPLC(XGE-¥BMS]-0ff,,, 1
]

- E Basic Parametars
& 1/0 Parametars
E Internal Device
E-(5 Scan Program

i-[E] WewPragram

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

Project Edlti Flnd!RepIace View Online Moniter Debug Toels Window Help

= (d . D Ol BRERX |(ERLAT ANMWHLS L e
o, & | x B EEZBGHEFGUEE IO TG0  ESREMOE
& H bl MEREHEERS B E@E DR E @ Qw1
Project Windo: o
W ¢ - __De_l [/ Wiew Variable I|_|‘tf|eu1|DE:\r|ce li_-ﬂ‘u'ieuu Flag I
= 2% Sam ;elect Al Ctrl+A Yariable Tvpe Device Comment,
B @ I a4 Insert Line Ctrl+L 1
E%{ Delete Line  Ctrl+D

E‘ 1 Export to F File...

: | Register U Device u

! - Internal Device |
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(d) Click ‘Yes’.

e XG5000 - [Variable/Comment]

';L'_A'; Project Edit Find/Replace Wiew Online Monitor Debug Tocols Window Help

DalEs s aa BEE|D 9 BRX (XY BMARETE L e

EH 0O® B | Fhe LLAGHEIWEBE 0D TO|Eg EREODR (E
EHUHERsALAUHAARNRS ol Em DB | @ Qe ]| % 5% 8

[Praject Window . x| = =
I | [V] ¥iew Variable IIE‘ Wi Deice l [ iew Flag I
erms
E-8g Sample + Yariable Tvpe Y|  [Device Conment

2@ MewPLCIXGE-XBMS)-Of... !
-9 Wariable/Comment
o[} Parameter

Basic Parameters Autornatically register comments in the U Devices according to the special module set in the 1/O parameter.
- /0 Parameters @ The previous comment will be deleted.
-H Internal Device Continue?
Scan Program
-[E] MewProgram

Mo

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

)00 - [Variable/Comment]

'ﬂ; Project Edit Find/Replace Wiew Online Monitor Debug Tools Window Help

NzaEHES ® aa BN 2 9B X (KLY NAFTES . e
ER|0OR | A0 | ¢Rd ZLSEHEAMEE IZTO PO/ ESREADY
AHHHEMEsaAHMARESRS oEEHERER 2D BB | & &[0x | %

Project ifindow - x
l Ite]ms I l View Variable I@ iew Device ] [¥F] iew Flag I
=88 Gample + Yariable Type ¥ Device Comment
B MNewPLC(*GE-¥BMS)-0f,,, 1 _M_CHO_ERR BIT un1.00.0 Analog Qutput Module: CHO Error
.19 Variable/Comment 2 _01_CH1_ERR BIT uo1.00.1 #nalog Dutput Module: CH1 Error
=-[# Parameter 3 _M_CH2_ERR BIT uo1.o0,z2 Analog Qutput Module: CHZ Errar
Baszic Parameters 4 _01_CH3_ERR BIT o1.00.3 #nalog Dutput Module: CH3 Error
T 1/0 Parameters 5 _m_ro¥ BIT uot.oo.F #nalog Output Module! Module Ready
H Internal Device 5 _01_CHO_ACT BIT uo1.o1.0 #nalog Dutput Module: CHO &ctive
4 Scan Program 7 _M_CHI_ACT BIT uot.01.1 #nalog Output Module: CH Active
“.[F] NewProgram 8 _01_CHZ_ACT BIT uor.om.2 #nalog Dutput Module: CHZ &ctive
3 _M_CH3_ACT BIT uot.01.3 #nalog Output Module: CH3 Active
10 _01_CHO_OUTEN  BIT o1.0z2.0 #nalog Dutput Module: CHO Output Status Setting
1 _M_CHI_OUTEW  BIT uot.02.1 #nalog Output Module: CHY Output Status Setting
12 _01_CHZ_OUTEN  BIT uo1.o2.2 #nalog Dutput Module: CHZ Output Status Setting
13 _M_CH3_OUTEM  BIT uot.02.3 #nalog Output Module: CH3 Dutput Status Setting
14 _01_OUTEN NORD o1.02 #nalog Dutput Module: Output Status Setting
16 | _01_CHO_DATA NORD 1o1.03 #nalog Output Module: CHO Input
16 _01_CHT _D&TA NORD 101,04 #nalog Dutput Module: CH1 Input
17 | _01_CH2_DATA NORD 101,05 #nalog Output Module: CHZ Input
18 _01_CH3_D&TA WORD 101,06 #nalog Dutput 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.

n | w0 [y hOOOF 0102 ||
w0l [ my 0 ug.oz ||
ool [ my 1500 U003 |
w02 [ n N
R [ n 00 unos ||
; END

(b) Select [View] 2 [Variables]. The devices are changed into variables.

_01_RDY
: | [ oy HODOF 01 _DUTEN ||
0G0k
- 01 EHI] aC [ oy 0 _01_0UTEN ||
A [ v 1500 _mﬂn_nL
01_CHZ_AC |
A | W - _mﬂz_nL
o 01 _CH3_AC |
T [ v 4000 'D]E%ES'DL
] L |
END
19

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

ot .00, [ W hooF e ||
o| ol Aoy i
U0i.01.0 [ oy 0 un.0z ||
01 _CHO_AC 01_QUTE
T ]
LRl [ oy EIIE
01 _THIAC 01 CHD
T OATA
LR [ nv 500 U005 |
01 BH2_AC 01 oHe_
i DATA
LR [ o 00 wros |
01 CH3_AC 01 TH3
T OATA
END
19
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(d) Select [View] = [Devices/Comments]. Device and comment both are displayed.

lot.on.F
i

hnalog
Output
Module:
Madule
Ready

um.aor.o
I

uot.o1.1
I

um.or.z
I

uot.01.3
|

Mo

hooaF

uo.02 ||

bnalog
Output
Module:
Qutput
Status
Setting

hrialog
utput

Module:
CHO Active

Maw

uoi.oe ||

hnalog
Output
Module:
Output
Status
Setting

hna log

Output

Module:
CHY dctive

MO

1500

ugt.03 ||

hnalog
Output
Module:
CHO
Input

hrialog

Out put

Module:
CHZ detive

Mo

2500

uoi.05 ||

hnalog

Output

Modul e
CHZ2
Input

dria | og

utput

Module:
CHI Active

Mo

4000

uoi.06 ||

hnalog
Output
Module:
CH3
Input:

EMD
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3.12 Internal memory

Describes configuration and function of internal memory

3.12.1 Data l/O area
Describes data I/O area of analog output module

Apgr§s§ Address

('s’, 'h (IEC Description Details Remarks
type) type) :
U0x.00 %UWO0.x.0 Module Ready / Error F(15) Bit On(1): Module Ready Read

0~3 Bit On(1): Channel Error available

Bit On(1): Channel Run

U0x.01 %UWO0.x.1 | CH operation information Bit Off(0): Channel Stop

Bit On(1): Output Allow Read/Write

o .
U0x.02 oUWO.x.2 Output setting Bit Off(0): Output Forbid available

U0x.03 %UWO0.x.3 | CHO digital input value

U0x.04 %UWO0.x.4 CH1 digital input value

12-bit binary data
U0x.05 %UWO0.x.5 | CH2 digital input value

U0x.06 %UWO0.x.6 | CHS 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) UOx.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 ~ UOx.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

(%UWO0.x.0)

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

= clc|lc|c
el —|—|—|—|—-|—=|=|=|=|—=|—|H|H|H|H
@ 312110

\ |
4 ”

Module Ready Error information (bit)
- Bit On (1): Ready - Bit On (1): Error
- Bit Off (0): Not Ready -> Bit Off (0): Normal

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

U0x.01

(%UWO0.x.1)

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

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 B11 B10 B9 B8

B7 B6 B5 B4 B3 B2 Bt

BO

u0x.02

(%UWO0.x.2)

NI O
T

o IO

(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 B14 B13| B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

B0

Digital input Data of CHO

Digital input Data of CH1

Digital input Data of CH2

Digital input Data of CH3

(%UWO0.x.3)
(%UWO0.x.4)
(%UWO0.x.5)
(%UWO0.x.6)

(¢ S,?\,d‘?_'r’e;sp e) ('IAI‘Edg {;’S 2) Details
U0x.03 %UWO0.x.3 Digital input value of CHO
U0x.04 %UWO.x.4 Digital input value of CH1
U0x.05 %UWO0.x.5 Digital input value of CH2
UO0x.06 %UWO0.x.6 Digital input value of CH3




Chapter 3 Analog Output Module

3.12.2 Setting area of operation parameters

XBF-DV04A
Address — .
(Dec) Description Details Remarks
Bit On(1): Run
0 Set up the run channel Bit Off(0): Stop
1 Set up the output voltage range | Bit (00): 0 ~ 10V
Bit (00): 0 ~ 4000
. Bit (01): -2000 ~ 2000
2 | Setupthe input data type Bit (10): 0 ~ 1000 Read/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 E d Read
13 CH2 setting error fror code available
14 CHa3 setting error
XBF-DCO4A
LllEss 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 | Setupthe input data type Bit (10): 400 ~ 2000/0 ~ 2000 Read/Write
Bit (11): 0 ~ 1000 available
3 Set up the output type of CHO )
0: outputs the previous value
4 Set up the output type of CH1 | 4. 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 ;
13 CH2 setting error available
14 CH3 setting error

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

Address “0”

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B1

w I O|R
NI O|8

C
H | H
1

Run channel (bit)
- 1: Run
- 0: Stop
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(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 B1 BO

Address “1” =]l =]=|=|=|=|—=1] CHS3 CH2 CH 1 CHO

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

(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 B1 BO

Address “2” - |l=|l=|=|=|=|=|—=1] CH3 CH2 CH 1 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 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “3”

Value

Address “6”

Input data type (bit)

Address Details > 00: Previous value
3 Set up the output type of CHO = 01: Min. value
- 10: Mid. value
Set up the output type of CH1 - 11: Max. value

4
5 Set up the output type of CH2
6 Set up the output type of CH3
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(5) Error code
It displays error codes of each channel.

B15 B14 B12| B11 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “11”
- Error code
Address “14"
Address Details Error code (Decimal)
11 CHO error
12 CH1 error
13 CH2 error
14 CH3 error
Eirer codE Details LED status
(Dec)
- Offset/Gain setting error Blinks every 2 sec.
31# Exceed the range of parameter .
Blinks every 1sec.
41# Exceed the range of digital input

% # 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].

21

Module list
=@ Base 00 : Default I Slot | Madule Comment | Input Filker | Emergency Output | Allocation
: Default lmain)
: Default
Beia”:t 2 =[] Digtal Module List
: Default 3 ,@, Special Module List
: sz:ﬂ& 3 m@ Analog Input Module
: Default 5 - @."Analog Output Modul
1 * Default 5 [ XBF-DCO4A (Current, 40
| ’ @ Temp. Measuring Module
| ,@, Commurnication Module List
1 1
Delete 5ot | | De s | Pint ¥ oK Cancel |
21
Madule list
E@ Bage 00 : Default XBF-DVO4A (Voltige, 4-CH) 2x Emergency Output Allocation
g U0 : Default XBF-DY044 (Yaltage, 4-CH)
- ¢ #BF-DV044 (Valtage, ¢ FOO010 ~ POOOTF
: Default Parameter CHO CH1 CHZ CH3
Defautt V' Channel status Enable j Enable Enable Enable
gz;:ﬂ}: T Outputrange il LY iali il
* Default Input type 04000 0~4000 0~4000 0~4000
: Default [ CH. Dutput type Former value © Former value @ Former value | Former value
A T Cancel |
Delete Slat | Welete Base Hage seting Delete All Details | Print ¥ | OK Cancel
Module ready
P—
: | Lo.0o.F [ wov HOOOF otz l_ Enable all channels
I
————— r———-1 |m—===n . - .
UDI.DII il : | WY | 1000 : U003 l— g{%ﬁnﬂ digital input
T
| | . . .
ooty [wv | onn G uoog || BTG dietel oet
f [l b [ t ) - )
UD],DI],E : | WY : 2000 : 0or.05 I— g{lEﬁza digital input
| | ] 1 . - .
UDI.DII.S : | Wy | 4000 : U006 L EEIEﬁSa digital input
_____ t =
CH. Run information Digital input data END
24
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(2) Program example with PUT/GET instruction.

Internal memory

address Data No. to write
Module ready Slot No. Data
=== p——— — v P —— v_
; uo1.00.F [Pr 0 0 77 o U hooor 1 1 T ] Run chamnen(0,1,2,3)
J'_|I T + (- +—+ —
| | —+ |
| I A B | ek s
: [ r [
| I T R e
I I M | —
f — CHO output stat
| N N R S | o
| | | 4 |
| T S R N |
: [ e’ [ .
| Car 7 s Tz )| RS
I I M | —
| A e s ) e
I T i —= .
IR [y oor T_wore ]| e
—_——— == | 1 - ; ;
[ UI.DII.D: [ wov : 1000 : uo1.om L ﬂ{lEﬁDa dital input
:UUI.UI.I: [ v | TR Urite a dital input
— { : ~: : Lattm
I I i ital |
IUDI.El:I.Z: [ v : 2000 : u.L0s LEE:EﬁZa dital input
I ! . o
I Urite a dital t
_UEI._DII_S_: I ] L_“r_””_f uoL.o6 La{][:ﬁaa ital inpu
CH. Run information Digital input data [ gy
B0
(3) Program example using parameter in case of IEC type
_01_cHo_au
_01_RD¥ TEN
| S —
_01_CH1_au
TEN
33—
_01_CHz_au
TEN
33—
_01_CH3_0u
TEN
33—
_01 _CTHD_#\E HOVE _0 _CTH1 _AC MOVE
L | —— BN END | BN END L
_01_CHO_D& _01_CH1_D&
oo 4 IN Ut Th 2000 4 IN OuT b Th
_m _ETHE_#\E HOVE _m _ETHS_#'.E HOVE
L BN EWD [} BN END|
_01_CHZ_D _01_CH3_D&
000 qIN 00T G Th 4000 4 1IN OUT Th
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4) Program example using PUT/GET instruction in case of IEC type

THST THSTT THSTZ
_01_RO¥ PUT_WORD PUT_WORD PUT_WORD
— | REQ  DONE REQ  DONE RE0  DOMEL
a JB&SE  STATE I} JB&SE  STATE JB&SE  STATE
1 JsLat 1 JsLat JsLat
1] JM&00 1 JM&00 JM&00
R R R
16#000f  {DATA 1] JD&TA JD&TA
INST3 IN3T4 IN3TG
PLT_WORD PLT_WORD PLT_WORD
REN ™ DOKE REN ™ DOKE RELl DOME
i {BASE  STATL i {BASE  STATL {BASE  STATL
1 {5L0T 1 {5L0T {5L07
3 {M400 4 {M400 {Ma00
R R R
a JO4TH 1 JO4TH JO4TH
IN3TR
PUT_WORO
REN DOMEL
a JB&SE  STATE
1 JsLar
[ JM&00
R
3 {04TA
01 _CHO_ou
_0_ROy TEH
| | 53—
_01_CH1_0U
TEM
S
_01_CHZ_0u
TEH
53—
_01_CH3_ou
TEH
53—
_D1_ETHD_#'.E WOVE _IZII_ETI-H_AE WIVE
— —— B EMf—wo-w | —— EN ENO}
_0_CHO_DA _01_CH1_Dd
1000 [N OuT Th 2000 4 I OUT Th
_m _ETHE_AE HOVE _m _[%-IS_AE MOVE
L—| b— B EMf— | —— EN END}
_01_CH2_Diy _01_CH3 D&
3000 IN 0T Th 4000 4 IN OUT Th
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3.14 Troubleshooting

3.14.1 RUN LED flickers

RUN LED flickers. |

4 L

RUN LED flickers every 0.2 sec.

It seems to be a module defect.
Yes :> .

Contact the nearest agency or LS branch office.

RUN LED flickers every 1 sec.

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

Error Code 8 .
(Dec.) Error Details Action
31# Parameter range excess error Adjust parameter setting range
e Digital input value range excess Adjust digital input value range
error

¢ # indicates channel number.

3.14.2 RUN LED is off

RUN LED is Off.

-

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

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

ik

I/0 information can be seen at the XG5000.

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

N

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

Yes > 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.

> 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)

\V4

ik

Wiring of each channel is normal.

Refer to 2.8.2 and wire properly.

Vv

hi

Input voltage/current of external terminal
block is normal.

> Set U0x.02 to enable the output referring to p3-19

No

i
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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

Setting parameter

Programming

abnormal, refer to the trouble shooting

If there is error or RTD input value ij

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
1 Ambient Temp. 0~55°C
2 Storage Temp. —25~+70°C
3 Ambient humidity 5 ~ 95%RH (Non-condensing) -
4 Storage humidity 5 ~ 95%RH (Non-condensing)
Occasional vibration -
Frequency Acceleration Pulse width Times
10 < f < 57Hz - 0.075mm
o 57 < f < 150Hz 9.8m/s?(1G) - 10 times
5 Vibration
Continuous vibration each
. ; directi
Frequency Acceleration Pulse width irection IEC61131-2
10 < f < 57Hz - 0.035mm (XY and 2)
57 < f < 150Hz | 4.9m/s?(0.5G) -
« Peak acceleration : 147 m/s? (15G)
6 Shocks o Duration : 11ms
 Pulse wave type : Half-sine (3 times each direction per each axis)
Square wave
. ) +1,500 V LSIS standard
impulse noise
Electrostatic . IEC61131-2
) Voltage: 4kV (Contact discharge)
discharge IEC61000-4-2
. Radiated
7 | Impulse noise ) IEC61131-2,
electromagnetic 27 ~ 500 MHz, 10V/m
X IEC61000-4-3
field noise
) Classifi- Power Digital/Analog Input/Output,
Fast transient i o IEC61131-2
. cation supply Communication Interface
/Burst noise IEC61000-4-4
\oltage 2kV 1kvV
Operation , .
8 ) Free from corrosive gases and excessive dust
ambience
9 Altitude Less than 2,000m -
10 Pollution degree Less than 2
1 Cooling method Air-cooling
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4.2.2 Performance specifications

Here describes general specifications of RTD input module.

Specifications

Item
XBF-RD0O4A 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
No"gglo Within £0.3%
Accuracy temp.(257C)
Full temp.(0~55C) Within £0.5%
Conversion speed 40ms / channel
Channel to . .
Non-insulation
Insulation Channel
Terminal to PLC Insulation (Photo-Coupler)
Power

Terminal block

15-point terminal block

I/0 points occupied

Fixed type: 64 points

Wiring method

3-wire

Max. number of equipment

7 (when using XBM-DxxxS “S”type)
10 (when using XB(E)C-DxxxH “Htype)

Filtering Digital filter (160 ~ 64000ms)
Function
Alarm Disconnection detection
Current Inner DC5V 100mA
consumption | g 4ernal DC24V 100mA
Weight 639
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4.3 Part Names and Functions

Here describes part names and functions.

%
X BF-RDOgA
RUM 4— ®
AL
“— ©
we[ E2] A
DHJEQE
v N[
e
- H E
=N
GFQ;EEI
=l
AQE
oo | || )
e
= 0

No. Name Descriptions
» Displays the hardware operation status of XBF-RD04A
On: Normal
® RUN LED Flickering: Error (0.2s flickering)
Off: power disconnected, hardware error
» Displays the disconnection status of XBF-RD04A
(Alarm indication LED)
@ ALMLED Flickering: Disconnection is detected (1sec flickering)
Off: normal operation
® Tebrlrg(l:rllal » Terminal block for connecting external RTD temperature sensor
External
@ power supply | » Terminal for supplying external DC24V
terminal
® Connectgr for » Connection connector for connecting extension module
extension
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4.4 Temperature Conversion Characteristic

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

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

(1) PT100: JIS1604-1997

7N
Temperature (C)
600.0C
18.52 00%c| .~
/1100 313.71 Measured temperature
A~ Resistance (Q)
P com— Linearized sensor characteristics
----- Real Sensor characteristics
-200.0TC

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

A
Temperature (C)

600.0C

17.14 0.0C|, -

- 100 317 .28 Measured temperature

o= Resistance (Q)
Linearized sensor characteristics

- Tt~ Real sensor characteristics

[

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

4-5
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4.5 Conversion Speed

The conversion speed of XGF-RD4A is 40 ms per channel and each channel is converted
sequentially, that is, one channel is converted and then the next channel is converted.

(Run/stop can be specified independently for each channel.)

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

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

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

4.6 Accuracy

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

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

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 123.4C, 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 100.0°C can be converted to 2120 when
Fahrenheit scale is used.

» Conversion T to °F, F = %C +32

« Conversion °‘F to C, C = g(F -32)

(3) Maximum temperature input range is higher/lower within 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 ~610.0C
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4.8 Scaling Function

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

(Temperature x10 + 2000)
2

* Scaling expression =

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

2

= 2000

Scaling value =

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

A
Scaling
conversion
value
4000
2000
-200.0
200.0 600.0 Temperature
Conversion value
0.0
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4.9 Disconnection Detection Function

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

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

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

—
A terminal A
B terminal 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

e L

)
ﬁ

*1 If sensor and compensating wire are shielded,
shield line can be connected to FG terminal of
the module.

*2 Let the terminals B and b short on the terminal

block of the module if 2-wired sensor is to be

24V

24G

connected. *1 FG
*3 DC 24V external supply terminal to supply the
analog power to module I

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 F
analog power to module
| I
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4.10.3 If 4-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. 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 ,,; + (40, x Channels used)

A
Temperature(C)

Filtered Temperature
Actual temperature

100 C

63.2 C

[
»

Time (ms)

>l »
< >

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|

ltems |
2@ Example_XGB
- NewPLCHGE-XBMS)-Offline
% Varable/Comment
=-[#% Paramater
. [ Basic Parameter
ol e
. ®-[H Embedded Parameter
=& Scan Program

-.[F] NewProgram

(3) If [I1O 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.
2]

Module list

1 {0 Base 00 : Default I Module [ Comment [ Input Fiter [ Emergency Duf Allacstion I

-z 00 : Defautt Ofrmair) :
o0 o R

ey 02 - Defauit
ezg 03 : Default
04 - Defautt
g 05 - Diefauit
=z 06 : Defautt
-y 07 - Defauit

|| e [ [ | re

Delete Slat Delete Base | | Base Settingl Delete Al | [Detas | Print W I oK 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 s
I' [ & @3 Base 00 : Defautt | Slat | Module ‘ Comment | Input Filter |Ema|gency Dutl Allocation |
ez 00 : Defauit Dfmain]
! 01 Defat h- J“
= 02 : Default 2 & [ Digital Module List
- 03: Defauit 3 =1 gl Special Module List
;g 04 : Default 3 ¢ EE Analoglnput Moduls
= 05 : Default 5 Analog Dutput Maodule
- 06 Defautt Temp. Measuring Madule
..z 07 : Defaut & ! XBF-RO04E (ATD, 4-CH)
7 ! @ WEFRDOTA (ATD, 1CH)

B Commurication Module List

&

Delete 5ot E Etails I Print "l 0K | Cancel |

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

Module list

) T Base 00 : Default | skt
iz 00 : Defautt fmain]
& 01 : XBF-RDD4A (RTD., 4
ez 02 : Default
03 : Defautt
g 04 - Dfaut
ez 05 : Default
= 06 - Defaut
g 07 - Dfaut

Module | Comment | Input Fiter | Emergency Oul Allocation

@ |||

N —
Delte St | | Deebrse | | Foseooting | | Ocete Al | | Dot | [ P ¥ | oK | Conedl |

(7) A screen will be displayed to specify parameters for respective channels as shown below. Click a
deswed |tem to dlsplay parameters to set for respective items.

20x
| Modie It
{/[5  Base 00 Defaut | xprROB4ARID, 4-CH) 2o Atosation ]

o (0 Defait XBF-RDD4A (RTD, 4CH)

- 01: XBF-RD04A IF : PO0D40 ~ POOOFF
e 02: Defaut Parameter CHO tH1 [ oHz EEE .
{_ggi B:ZS: T Channel status Dissble ]  Disable Disshle ~ Disatle
Dk ™ Sensor ype PT100 PT100 PTIO0  ©  PTI00
- 06 : Defaut T Temp unit Celsius Cebsius Cebius = Celsius
07 - Default Filter canstant 0 0 0 ; 0
™ Sealing Dizable Dizable Dizable Dizable

s Cars

Delete Siat || Delete Base [ [Base Scting | | Deleteai | Detais | pe ¥ | oK Terer]

(8) The initial values of respective items are as follows.

(a) Channel status setting screen
x|

XBF-RDO4A (RTD, 4CH)

Parameter [ cho | cHa CH2 CH3

™ Channel status IDisabIe j Disable Disable Disable

[ Sensor type PT100 PT100 PT100

[ Temp. unit Enable Celsius Celsius Celsius
Filter constant 1} 0 1} 0

I Scaling Disable Dizable Disable Dizable

oK | Camced |
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(b) Input sensor type setting screen

20x]
XBF-RDO4A (RTD. 4-CH)
Paramster CHO CH1 CH2 CH3
[T Channel status Disable Dizahle Dizable Dizable
[T Sensor type FT100 j PT100 PT100 FT100
™ Temp. unit FT100 Celsius Celsius Celsius
Filter constant 1] 1] 0
™ Scaling Dizable Dizable Dizable Dizable
[ ok |  Concsl
(c) Temp. unit setting screen
XBF-RDO4A (RTD, 4CH)
Parameter CHO CH1 CH2 CH3
[ Channel status Dizable Dizable Dizable Dizable
[T Sensor type PT100 FT100 PT100 PT100
[ Temp. unit Celzius j Celsiuz Celsius Celsiug
Filter constant ] 0 0 1]
™ Scaling Fabrenhelt 1 Disable Disable Disable
QK I Cancel
(d) Scaling setting screen
21
XBF-RDO4A (RTD, 4CH)
Parameter CHO CH1 CH2 CH2
[T Channel status Disable Disable Disahle Disable
[ Sensor type PT100 PT100 FT100 PT100
[T Temp. unit Celsius Celsius Celsius Celsius
Filter constant il 0 0
[T Scaling Dizable Dizable Dizable
[ ok | canca |

(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.

XBF-RDO4A (RTD, 4CH)

Parameter CHO CH1 CH2 CH3
¥ Channel status Disable j Dizable Disable Disable
[ Sensor type Dizable FT100 FT100 FT100
[ Temp. unit Celsiuz Celsiuz Celsiuz

Filter constant 1] 1] 1] 1]
[ Scaling Dizable 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.

Remark

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

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

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

4.13.1 How to use special module monitoring

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

#. XG5000 - [NewProgram]

Eroject Edit Find/Replace View Online Monib]r. Debug Tools Window Hell

T4 B '?Z'i :5 [ Start Monitoring
D6 ES =l

mE 0o a® & &% o :
AF 4 4BF NF — 1 —» 3 4 &b Pausing Conditions...
Esc| F3 F4 sF1 sF2 F5 FE sF@ sF% F9
|Pr0ie1:t Windowr P
fems I System Monitoring
E@ Example_¥GB * Device Monitoring
E@ NewP LC(XGE-XEMS)-5top @ Spedial Module Monitoring

L Vianiable/Comment {if Trend Monitoring
@ Palamet.er @' Custom Events

~[E] Basic Parameter

E /O Parameter & Data Traces

H Embedded Parameter

=& Scan Program

MNewProgram
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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
7 Base 0 Intemal HSC Module {Open-Collector, 4-CH)
i Bas= 0 ﬁ Intemal Position Module {OpenCollector, 2-CH)
i Bas= 0 ﬁ Slot 1 XBF-RDDMA (RTD, 4CH)
4| |
Module Info. I Monitor Close |

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

described below.

EE Displays the informations of special module.

Item Inf
Module Mame HBF-RD044 [RTD, 4-CH)
05 Ver Yer. 1.0
05 Update Date 2007-2-23
Module Status Mormal. [0

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

21

XBF-RDO4A (RTD, 4-CH)

Itern CHO CH 1
Temperature valus
Scaling value

tin. temp walue

Max. temp value
Item CHz2 CH3
Temperature value

Scaling value
Min. temp valus
b ax. temp value

Itern Setting value Current value
Channel CHO =
Channel status Dizable
Sensor lype FT100
Temp. unit Celsius
Filter constant o
Scaling Dizable
Reset max/min value | Start Monitoring | 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.

20
XBF-RDO4A (RTD, 4CH) -
Item CHO P
Temperature value 1] / 1] \\
Scaling value 1] / 1] \
in. temp value 1] 1]
Rezllenaliale o o Monitoring screen
Item CH2 CH3
Temperature value 1] 1]
Scaling value 1] 1] /
Min. temp walue 1] 1] /
tax. temp value 0 N
Itern Setting value | C ue
Dlreiie] £ « Detail of channel 0
Channel status Dizable Dizable
Seror type T | PT100
Temp. unit Celsius \ Celsiuz
Filter constant 0 ‘\ 0 /
Scaling Dizable NDizzble—"
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].

21 x|
¥BF-RDO4A (RTD, 4CH) -
Item CHO CH1
Temperature value i} 1]
Scaling value i] 1]
in. temp wvalue i] 1]
Max. temp valug 1} o
Item CH2 CH3
Temperature value i] 1]
Scaling value i] 1]
Min. temp walue i} 1]
Max. temp valug i] 1]
Iterm Setting value Current walue
Charinel CHO
Channel status Disable Dizable
Sensor lype FT100 FT100
Temp. unit Celzius Celsius
Filter constant 0 ]
Scaling Dizable Dizable
Reset mac/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.

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

Remark

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

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

(1) Procedure

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

Module list

E1 @ Base 00 : Defaul [ sl | Module [ Comment | Input Filer [Emergancy Ouf Allocation
&, 00:DC 24V INPUT/TRC [~ gjmain) |DC 28/ INFUT/TRO 3Standard [ms]  Default PO00D0 ~ POODGF
. XBF-RO04A (RTD, -» y . . i 00
-z 02 : Default
zz 03 Default
azz 04 Default
= 05 Default
=z 06 : Default
ez 07 : Default

B ARSI N PR Y

CH [ |

Defete St | Deleizose | Easeocting | DelteMl | Detos | pam ¥ | oK | Cancel

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

. XG5000 - [Variable /Comment] =] 3
i project Edit EindReplace View Online Monitor Debug Tools Window Help =181 x|

DRSS @ EE D2 9 bRX|(EXKSY AMFEFLS Nes
ERF OO G0 | FEX ZLAOFHIBEE (I0H Tu(gD EBE
GEHUEAB 425 HARAREAR 8 sEEEE RN R CRC [

[Project Window x| B
— — [V] Views Variable I@vﬂ:)evoe }@Vemsg ]
538 Bampk_GE [ variable | Twe | Device | Comment
=) NewPLC(XGB-XEMS}Offine 1 | : :
|23 Varizble/Comment
[ Parameter
i - Basic Parameter =
. - 10 Parmeter
. -1 Embedded Parameter
L -
B project
=
[Most Recently Used =l| Edit | | o
4 »
[_Function Neme |
NewProgram % Variable/Comment
T FLC [ Twpe |
.
N |
g
5 z
T iz
= =
3 8
= 2| [ATA Tl Result 4 Check Proaran J,Find 1, Find 2 J Communicat fon j, Cross Reference J,Use

[NewPLC [offine [ [ Wiew Variable [ove 2

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

I%l,ﬁmject Editi Find/Replace View Orline Monitor Debug Tools Window Help

O & ﬁﬁ 2 o2 B X
:@ﬁ(c}g Cut Cirl+x LEBOCHEE
R Copy Cr+C | oo (B (R W EE OE P E]
Project Windc
————— % Delete Del [V] view variable l@\;m:ﬂ‘
ltems
—Elﬁ’ Exan Select All Cirl+A Variable Ty
- =8 Insertline cirl+L 1
E@( Delete Line Ctrl+D
E..
Export Variables to File. ..
| Register U Device ||
.T:Project
[ Function/FB - x|
[Most Recently Used > ed |
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(d) Click ‘Yes'.

fl ‘+ xG5000 - [Variable/Comment] ~=1ox|
% Project Edit Find/Replace ¥iew Online Monitor Debug Tools Window Help ==l

DEaES 2 8% E D 2 ERX (ALY  AARETR L e
ER 00 @B |FEy LLASHEAMWBE (T TD T AY (2R E
EHUESE sABLHSB = o EEEE RO®E| @ afw: ]
| Project Window - x| B

— |. View Variable I@\.ﬂew)emoe l@\ﬂe‘wﬁ@l

£ EF Example_XGE | Variable Type | Device | Comment
E-f NewPLCMGEXBMS)Offiine 1 [
23 Variable/Commert

P
- B e ]

h gl €, Automatically register comments in the U Devices according to the special module set in the 1/0 parameter.
H e - The previous comment will be deleted.

L & e Continue?
L Project

Yes Mo |
Function/FB

Most Recetly Used ]| Edit
I \%
Function Name e — Z
NewProgram 'ﬂ Variable/Comment

[ FLC [ Type \
i | \

L3

4
L[] [pi] Hanitor 1

Yariabla Manitoring Wir « %

Result f Check Program J, Find T4 Find 2 A Comnunicat fon 3 Cross Reference }, se
[NewPLC |offine [ [T Ove 4

(e) As shown below, the variables are registered.
XG5000 - [Variable/Comment] o ] 4

Elﬂ Project Edit Find/Replace Yiew Onlne Monitor Debug Tools Window Help 8] x|

T BEBX | EHSLY AL L s

EHUEY s sAHNNEREBRNRE 06| & Qoo
[ Project Window x| - N
[V] view variatle I@ View Device } [%] View Fizg I
ftems II;
-2 Example_XGE * Variable Type ¥ Device Comment -
S NewPLCXGB-XEMS)Offline 1 _071_RDY EIT Uo1.00.F Temp. Measuring Module : Module Rez
%3 Variable/Comment 2 _D1_CHO_ACT BIT Uo1.01.0 Temp. Measuring Module : CHO Runnir
= @ Parameter 3 _01_CH1_ACT BIT uo1.01.1 Temp. Measuring Module : CH1 Runnir
: Basic Parameter — |2 _D1_CHZ_ACT BIT uo1.012 Temp. Measuring Module - CH2 Runnir
% gﬂobpad.:n;e}:r . 5 _D1_CH3_ACT BIT U01.013  Temp. Measuring Module : CH3 Runnir.
L - n caded Teremeter 6 _07_CHO_BOUT :BIT ug1.01.4 Temp. Measuring Module : CHO Input D
B project 7 _01_CH1_BOUT :BIT uo1.01.5 Temp. Measuring Module : CH1 Input D
2 _01_CH2_BOUT :BIT Uo1.01.6 Temp. Measuring Module : CH2 Input D
[Funcbon/F2 e _D1_CH3_BOUT :BIT UD1.017  Temp. Measuring Module - GH3 Input D
|Most Recertly Used 2 = | 10 |_07_CHO_TEMP \WORD o104 Temp. Measuring Module : CHO Temild
| 3
Function Name e L
| NewProgram ﬁ Variable/Comment
E: [ Pc | Twe [
f f
M
=
o
:
g E
2 =
S Monitor 1 £Monitor 2 S [A[AwI»T Result {Theck Progran J,Find 1 Find 2 ), Commonicat ion J, Cross Reference J Use

[NewpLC |offine | | [view variable Ove 2

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

(a) The example program of XG5000 is as shown below.

] 02.00.F oz.01.0 | ov uoz.04  Do0OD |
Unz.01.1 [ oy uo2.06  Dooot ||
10 h
unz.01.2 [ wov uoz.06  Doooz |
10 h
2.0l 3 | oy uz.07  oooos ||
END
3]
(b) Select [View] -> [Variables]. The devices are changed into variables.
UZ_THI_AL
02 RDY T | MOV _0Z_CHOTEWP 00000 L
| 1T 1T L
N _02_CHI_AC
T | vy oeonew oo |
L k
N _02_CH2 L
A | v eoeTee oo ||
1T !
1 _02_CH3_AL
T | MOV _0Z_CHA_TEMP 00003 L
] LI k
. END
(c) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
UDEE.DID.F UDEI.DII.D | MY unz. o4 0aooo l_
_0Z_CHO_AC
I _02_RO T _DE_ﬁED_TE
UDEI.DIH [ v Uo2.05  Do0ol ||
_0Z_CH1_AC 0Z_CH1_TE
| T MR
UDEI.DII.E | Moy uoz. 06 ooz ||
_0Z_CHZ_AC 02_CH2_TE
] T e
UUEI-UII-S | WoY uoz.o7 0aon3 l_
_0Z_CH3_AC 02_CH3_TE
i T MR
! EHD

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

Ufj [ mov Uoz.04 poooo ||
Temp Temp.
Measuring Measuring

Madule : R :

C CHD Temp.

Running Value

U“"“}” MOV Uo20s oot ]
Temp Temp.
Measuring Measuring

Module : Module :

CH1

Running

upz.01.2

e MoV uzos  Doooz ||
Temp .
Measuring suring

Module : le -

CH2 CH2 Temp

Running Value

[ Mov uo207  Dooos ||
Puw1|1]|1g
END
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4.15 Configuration and Function of Internal Memory

Here describes configuration and function of internal memory.

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

Area Area .
(S’ H type) (EC type) Details Content R/W
U0x.00.0 %UXO0.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
U0x.01.0 %UX0.x.16 CHO Run flag
U0x.01.1 %UX0.x.17 CH1 Run flag Bit On(1): channel run R
U0x.01.2 %UX0.x.18 CH2 Run flag Bit Off(0): channel stop
Uox.01.3 %UX0.x.19 CH3 Run flag
u0x.01.4 %UX0.x.20 | CHO Disconnection flag
u0x.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
uU0x.01.7 %UX0.x.23 | CH3 Disconnection flag
U0x.04 %UWO0.x.4 CHO digital - output Temperature value x10 R
value

UOx.05 %uwoxs | CHT digital output R
value

UOx.06 %uwoxe | CH2 digital output R
value

U0x.07 %uwox7 | CH3 digital output R
value

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

U0x.09 %UWO0.x.9 CH1 scaling value R

u0x.10 %UWO0.x.10 | CH2 scaling value R

U0x.11 %UWO0.x.11 | CH3 scaling value R

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

(1) Module ready/channel error information ( () means device name of IEC type)
(a) UOx.00.F (%UX0.x.15): It will be ON when PLC CPU is powered or reset with A/D conversion
ready to process A/D conversion.
(b) UO0x.00.0 ~ U0x.00.3 (%UWO0.x.0~%UWO0.x.3): It is a flag to display the error status of A/D
conversion module.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit! Bit0

U0x.00

(%UWO0.x.0)

Apeay
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Jo13

\ |
4 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.

bit!5  bit14  bit13  bit12 bit!1 bit10  bit9  bitd  bit7  bit6  bits  bitd  bit3  bit2  bit1  bitd

U0x.01
c|c|Cc|Cc|CcC|Cc|C |C
—|—=|=|=|=|=|=|—=|H|H|[H|[H|[H|[H|H|H
(%UWO0.x.1) 32|10 |3 |21 |0
1 i} N
v v
Disconnection information (bit) Run channel information
Bit On (1): Disconnection Bit On (1): Run
Bit Off (0): Normal Bit Off (0): Stop

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

bitt5  bitt4  bit13  bit12 bitt1 bit10  bitd  bitd bit7  bit6  bits  bit4  bit3  bi2 bt  bitd

U0x.04 CHO temperature conversion value

U0x.05 CH1 temperature conversion value

UOx.06 CH2 temperature conversion value

uox.07 CH3 temperature conversion value

(%UWO0.x.4)

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

'\f-leeT.OW addng:z. Details R/W Remark
On 0 Channel enable/disable setting R/W PUT
TH 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
6 6 CHO filter constant setting R/W PUT
& 7 CH1 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
45y 69 CH1 disconnection information (code) R/W GET

46H 70 CH2 disconnection information (code) R/W GET
47H 71 CH3 disconnection information (code) R/W GET

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

bit15  bit14  bit13  bit12 bit11 bit10  bit9  bit8 bit7  bit6  bitt  bit4  bit3  bit2  bit1  bitd

Address 0 clclclec
— === |=-|=|=-|—-|=—|=—]|=|—=|H|H|H|H
3121110

\ ]

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.

bit15  bitt4  bit13  bit12 bit11  bit10  bitd  bit8 bit7  bit6  bit5  bitd  bit3  bit2 bit!  bitd

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.

Address 5

bit15  bit14  Bit13  bit12

bit!1  bit10  bitd  bit8  bit7  bit6  bit5  bitd  bitd  bit2

bit1

Bit0

c|c
—|=|=|=|=|=|=|=|H|H
3 |2

Cc
H
1

Cc
H
0

Bit Description
0 Celsius
1 Fahrenheit

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

Address 6

Address 7

Address 8

Address 9

(5) Setting scaling

bit1s  bitt4  bit13  bit12

bitt1  bit10  bitd  bit8 bit7  bit6  bit5  bit4  bit3  bit2

bit1

bitd

Setting ChO filter constant (1~99)

Setting Ch1 filter constant (1~99)

Setting Ch2 filter constant (1~99)

Setting Ch3 filter constant (1~99)

It specifies whether scaling function is used or not.

Address 10

bit15  bit14  bit13  bit12

bit!1  bit10  bitd  bit8  bit7  bit6  bit5  bitd  bitd  bit2

bit1

bit

c|c
—|=|=|=|=|=|=|=|H|H
3 |2

T

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

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

Address 68

Address 69

Address 70

Address 71

bit15  bit14  bit13  bit12

bit!1  bit10  bitd  bit8  bit7  bit6  bit5  bit4  bit3  bit2

bit1

bitd

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

Channel 0 disconnection information

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

Channel 1 disconnection information

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

Channel 2 disconnection information

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

Channel 3 disconnection information

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 | Module Comment | Imput Filter ‘Emergenc}l O Allacation |
: :DC24VINPUT/TRC [ pmain) |DC 24 INPUT/TR O ‘3Standard [ms]  Default | PO0000 ~ POOO3F
: TROUTPUT, 32p0in 1 TR OUTPLT. 32po : - Default | PODD40 ~ POOD?
- XBF-ADD4A (RTD. 4 2 | ¥BFRDO4ARTD, 4- : : POOO0 ~ PO0TTF
: Default 3
: Default
: Default 4
: Defautt i
: Defautt 33
7
K o
Defete St | | DeizBese | Baseeting || Deletel | Detals || pan ¥ | ok | Cancel
XBF-RDO4A (RTD, 4CH)
Parameter CHO CH1 CH2 CH3
[T Charirel status Enable Enable Dizable Disable =
™ Sensor type PT100 PT100 PT100 PT100
™ Temp. unit Celsiug Celziug Celziuz Celsiuz
Filter constant 1] 1] 1] 1]
™ Scaling Dizable Dizable Diizable Dizable
ok | Cancel |
Ugzo0F  U02010  UD2014 .
| I Iy | mov Uo2.04 00000 l_ Moving channel 0 temp. value to
Temp. Temp. Temp. Temp. DO area
Measuring | Measuring ~ Measuring Measuring
Module : Module : Module : Module :
Module CHD CHO Input CHO Temp.
Ready Running  Disconnecti Value
0 on
| U201 U02015 ;
| i MOV 1102.05 DO001 [_ Moving channel 1 temp. value to
Temp. Temp. Temp. D1 area
Measuring ~ Measuring Measuring
Module : Module : Module :
CH1 CH1 Input CH1 Temp.
Running  Disconnecti Value
on
N | - — Moving channel 0 disconnection
L GET = = Mooo ! information to MO
| Ger - &3 Mo il Moving channel 1 disconnection
h information to M1
| END
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(2) Program example using PUT/GET command

FOME PODI
— = -
]_ =Can
[ =uTe 2 0 3 |l
| PUTF ) 1 00 2 I_
[ rute 2 5 20 1 I_
! PUTF z : 0 2 I_
Pt Mo oo ||
I
H
O, U208 vooat ||
[ e 2 4000 1
[ == 2 3 M1 |l

(3) Program example using parameter in case of IEC

HOVE
EMO

D1CHOAC_01.CH0_ B0
F——/— &

_01_RDY

Temp,

Measuring
Module :
Modul e

Feady

Measuring
Modu e
CHO

Running

Measuring
Module
CHI

Running

Measuring

Hodule :

CHO Imput:

Disconnect
ion

_01_CHO_TE
HP

Tenp,
Measuring
Hodule :

Measuring

Module

CHT Input

Disconnect
ian

_01_CHI_TE
WP

Tenp,

CHOTempDat
3 a

NooouT

HOVE
EN EMD |

CH1TempDat
F a

NooouT

INST

GET_WORD
RED ™ OONE

IN3T1

B8

BASE STATH

CHOD! sconn
SLOT DATAL ectioninfo

MO0
R

£9

GET_WORD
RED ™ DONE

BASE STAT
SLOT  DATA

MADD
R

CHIDi sconn
| 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 scan O
[HST IH3T1 [H3T2
PUT _W0ORD PUT_WORO PUT_WORD
REQ ™ DOKE REQ~ DOME REQ DOWEL
1] JB&SE  STAT| 0 {B&3E  STAT| 0 JBASE  STATE
1 J5L0T 1 45L0T 1 JaLaT
1] JMA0D 1 {Ma00 5 JMaAOD
R R R
3 J0ATH 0 {0ATH 0 J04TA
IH3T3
PUT_WORD
RED -~ DOKE L
_O1_CHO_AC  _01_CHO_BO
start _01_ROV T Ii) HOVE
| | | | 171 EN  ENOL 0 JBASE STATL
Temp, Tenp, Temp,
Measuring | Measuring  Measuring
Module : Module : Modu e
Module CHO CHO Input
Ready Running  Disconnect
ian
_01_CHO_TE CHOTempDiat
MP 1IN 0T a 1 J5L0T
Temp,
Measuring
Module @
CHO Temp.
WYa lue
E JMADD
R
_DI_ETHLAE _D1_E¥I_BD MOVE
— ——/—EN  EMD} 0 < DATH
Tenp, Temp,
Measuring  Measuring
Module : Module :
CH1 1 Input
Running  Disconnect
ian
_D1_CHI_TE
WP 1IN OUT ¢
Temp,
Measuring
Moduyle :
CHT Temp.
Ya lue
IHST4 IHSTE
GET_WOROD GET_WORD
REQ ~ DONE REQ ~ DOMNE}
0 JBASE  STATH 0 JBASE  STAT}
CHOD i scann CHID i sconn
1 J5LOT  DATAL ectioninfo 1 JSLOT DATAL ectioninfo
[ JM40D B9 JMa00
R R
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4.17 Trouble Shooting

4.17.1 RUN LED flickers

RUN LED flickers. |

RUN LED flickers every 0.2 sec.

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

4.17.2 RUN LED is off

Pﬂ

RUN LED is off.

-

RTD input module is installed on the base correctly?

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

ki

I/0 information can be seen at the XG5000.

N > Contact the nearest agency or LS branch office.

i

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

Yes > Contact the nearest agency or LS branch office.
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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

5 > Wire properly referring to 4.10

A

Contact the nearest agency or A/S center.

4.17.4 Temperature conversion value is not normal.

Temperature conversion value is not normal.

-

External DC 24V input power is normal.

No > Supply external power (DC 24V)

i

FG ground is normal.

No > Execute FG ground properly referring to 4.10

\ik

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

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

(1) Execution sequence

Two routes are available for the execution.

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

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

(2) Module information

(a) Module type: shows the information of the module presently installed.
(b) Module information: shows the O/S version information of module.
(c) O/S version: shows the O/S prepared date of module.

(d) Module status: shows the present error code.
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Chapter 5 Thermocouple Input Module

5.1 General

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

TCO04S).
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-TCO048S: 4 channel input (Insulation between channels by photo-moth relay)

(2) Four kinds of thermocouple available (K/J/T/R)
Available to select the different thermocouple according to each channel

(3) Disconnection detection
If thermocouple is disconnected, it is detected and indicated.

(4) Celsius (C)/ Fahrenheit (°F) type available
Temperature conversion data of Celsius (C)/ Fahrenheit (°F) is indicated down to one decimal

place

(5) 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.

(6) Various additional function
Filter process, Average process (time/count/moving), Max./Min. detection process

(7) 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 Classification Required version
XGB basic unit Ver 1.8 or above
‘S’, ‘H’ type
XG5000 Ver 2.2 or above
XGB basic unit (IEC type) Ver 1.0 or above
IEC type
XG5000 Ver 3.0 or above
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5.1.3 Setting sequence before operation

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 Wiring
- Power wiring (External DC24V)
- Thermocouple input wiring

Reading temp. data

—— @ Thermocouple input test
- XG5000 special module monitor

Setting parameter — @ Parameter

- XG5000 I/O parameter

Programming I—Q Programming

- Program to read analog data
(U device)

If there is error or thermocouple input data|1
is abnormal, refer to the trouble shooting.
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5.2 Specification

5.2.1 General specification

General specifications are as follows.

e Related
No. Iltems Specification standards
1 Operating 0 ~55°C
temp.
2 Storage 25~470°C
temp.
Operating .
5~95%RH (Non-condensin
3 1 humidity oRH ( 9)
Storage .
5~95%RH (Non-condensin
* 1 humidity oRA o)
For discontinuous vibration -
Frequency Acceleration Amplitude Number
10 < f < 57Hz - 0.075mm
< <
5 =< f < 9.8m/s*(1G) -
_— 150Hz
5 Vibration Each 10
For continuous vibration . . IEC61131-2
times in
Frequency Acceleration Amplitude . X’YZZ
directions
10 < f < 57Hz - 0.035mm
57 < f < 2
150Hz2 4.9m/s*(0.5G) -
e Max. impact acceleration : 147 m/sz(15G)
e Authorized time : 11ms
6 Shocks 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) IECB1000-4-2
Radiated
7 Noise electromagnetic 27 ~ 500 MHz, 10V/m IIIEEC(:;;STO1O%1-;12-E3
field noise
Digital/
Fast Class Power Analog I/0
Transient module S IEC61131-2
Jburst communication interface
IEC61000-4-4
noise Voltage 2kV 1kV
8 Amt'>|lent No corrosive gas or dust
conditions
Operating
9 ) 2000m or less
height
10 Pollution 2 or less
degree
11 Cooling type Natural air cooling

5-3
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5.2.2 Performance Specification
Performance specifications are as follows

Items

Specification

Number of input channel

4 channels

Type of input sensor

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

Digital output

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 — note1)

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

Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Ambient temperature(25T)

Within £0.2% — note 2)

Insulation pressure

Accuracy Temp. coefficient 5
+100 ppm/C
(range of operating temp)
Conversion velocity 50ms / channel
Terminal — inner circuit Photo-coupler insulation
Insulation
Terminal — operating power DC/DC converter insulation
method
Between channels Photo-moth relay insulation
Insulation

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

leakage current 10mA or below

Insulation resistance

500 V DC, 10 MQ or below

Standard contact
point

compensation

Auto compensation

by RJC sensing (Thermistor)

Compensation amount

+1.0C

Warming-up time

15 min or above —note 3)

Terminal block

11 point terminal

1/0 occupied points

64 points

Max. number of equipment

7 (when using XBM-DxxxS “S”)
10 (when using XB(E)C-DxxxH “H”)

Additional function

Filter process

Digital filter (200 ~ 64,000ms)

Time average (400~64,000ms)

Average process

Count average (2~64,000 times)

Moving average (2~100)

Alarm

Disconnection detection

Max./Min. display

Display Max./Min.

Scaling function

Signed scaling / Unsigned scaling

Consumption Inner DC5V 100mA
current External DC24V 100mA
Weight 639
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Note1), 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.

5.2.3 Name of part and function

Respective designations of the parts are as described below

=
XBF - TC04S
RUM — @
ALM «— (2
G —»
[CH|
ol ()
-H—E[:El
- *%EE
- o]
® ] S I el
SN [~
kel
L] = e
ne |20
nczey [:El
— (2] ¢ @
KJTR
HBF-TCO4S
LB
No. Name Description

» Displays the status of thermocouple input module
On: operation normal

® RUN LED Flickering: Error occurs (0.2s flickering)
Off: power Off or module error
» Displays the disconnection status of thermocouple input
@ ALM LED module (Alarm indication LED)

Flickering: Disconnection error occurs (1s flickering)
Off: operation normal
Terminal » Terminal block for wiring to connect the thermocouple
block (K, J, T, R type)

External
power supply| » Terminal for supply of external DC24V
terminal
Connector for
extension
Reference

junction P Thermistor for reference junction compensation (RJC)
compensator

» Connection connector for connecting the extension module

© |@© ® |

5-5
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5.2.4 Characteristic of thermocouple temperature conversion

Thermocouple input module connect 4 kinds of thermocouple directly, input characteristic are as
described below.

(1) Thermocouple K (JIS C1602-1995): -200 C(-5891 &) ~ 1300 T (52410 W)

Electromotive force

Temperature

(2) Thermocouple J (JIS C1602-1995): -200 ‘C(-7890 AV) ~ 1200 C (69553 V)

Electromotive force

Temperature
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(3) Thermocouple T (JIS C1602-1995): -200 ‘C(-5603 AV) ~ 400 (20872 V)

25000

20000 1

15000

10000 -

5000 F

Electromotive force

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

5000 |

—10000

Temperature

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

25000

20000 |

15000 |

10000 |

B000 -

Electromotive force

—-200 200 400 600 800 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 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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(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(.V) 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.

5.2.5 Temperature display
(1) Temperature is displayed down to one decimal place.
In the XG5000, when monitoring the temperature conversion value, select “Signed decimal”
According to monitor indication type, temperature is monitored like figure below.

Ex.) if displaying -123.0 C by converting, the value stored in the internal memory would

be -1230.
-1230 -1230
M?ﬂ”lu [ v UoT.04  0ooon
_01_CHO_TE
HP
Temperature indication value
e (Inner memory)
Monitor indication type 20:‘1(;22?;1
-123.0C -
Unsigned decimal 64306 ! >
; Temperature
Signed decimal (1;3??60(3) ! value
Hexadecimal hFB32 o ol 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 - note1)
TherTocoupIe I\:I:risplgg:ﬁgt Indication temperature Normal te%?)zrr?tlgrge _ | resolution
ype range range tem petature note2)
(25T) . .
(0C ~ 55%C)
-270.0C ~-200.0C - note3)
K -200.0C ~ -200.0C ~0.0C +3.0C +7.5C | 0.2TC
1300.0C 0.0TC ~1300.0C +3.0C +7.5C 01T
1300.0C ~1372.0C - note3)
-210.0C ~-200.0C - not
J -200.0C ~ -208.8"0 ~ -188.8"0 +2.8C ;333: 0.2C
1200.0°C ] ) : A |
-100.0C ~1200.0C +2.8C +7.0TC 0.1C
T -200.0C ~ -270.0C ~-200.0C - note3)
400.0C -200.0°C ~400.0C $+1.2C | #3.07C | 01T
0.0C ~ —5(3.0°C ~ 0.0°(3 : - notef.?) 0
R 1700.0C 0.0C ~1700.0C +3.5C | 85T | 05T
1700.0C ~1768.0C - note3)

Note1) Total accuracy (normal temp.) = accuracy (normal temp.) + cold junction compensation accuracy
= +(full scale X 0.2% + 1.0TC)
Cold junction compensation accuracy = +1.0C
Note2) Temp. coefficient: £100 ppm/C
Note3) Measuring the temp. is available, but accuracy and resolution is not guaranteed.

(1) When ambient temp. is normal (25 + 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 1000 C temperature, output range of conversion data is
1000°C - [{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 channel1 channel2 channel0

Conversion Conversion Conversion Conversion

50ms i 50ms i 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 -210.0C
T type -270.0C
R type -50.0C
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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.

Scaling
Conversion
value
Y1
13000
Y
5000 [€----=----- :
X0 5
-200.0 ! R
500.0 1300.0 Temperature
X X1 value
-2000
YO

Scaling operation: Y = M(X -X0)+YO0
(X1-X0)

X = Temperature value
X0 = Thermocouple measurement min. temperature value
X1 = Thermocouple measurement max. temperature value
Y0 = 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
(1300 — (—200))




Chapter 5 Thermocouple Input Module

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.

Filtered temp. value =

(previously filtered temp. value x fileter value, ) + (presen input temp. value x 50, x No.of channel used)

Filter value . + (50,,, x No.of channels used)

Filter constant setting range = 200 ~ 64000 [ms]

A

Temperature (C)

100 C

63.2 C

Temperature chanae after filterina process
Actual temperature chanae

P

»

<

(ms)

>

Filter constant

Time (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 éhange after averaging process
‘ Actual temperature change

a

i

Channel scan mterval

- [ -
L | L Ll

Averaging section Averaging section Averaging section

<

Setting range of average time = 400 ~ 64000 [ms]

Frequency of average process for a preset time can be calculated as follows.

Average time,
No. of channelused 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

] )

4—H—M—NH1—NHH4—M—M—M—H—M—P!—P4—P

Channel scan mterval
4+t »

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 x No. or channel used x 50[ms]

5-14
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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

3

5
) & N

)

-4

(D+ D+ (H+ (4 B+ D+ B +6)

Average Average

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 »le

Maintaining previous | Display max./min. value Maintaining previous | Display max./min. value
max./min. value max./min. value
|n|t|a||z|ng max./min. value Inltlallzmg 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)



Chapter 5 Thermocouple Input Module

(2) Terminal array
Terminal array of thermocouple input module is as follows.

=
XBF—TC043S
RUN
ALM
?‘Iagrgael Purpose

CH R | CHO + .
e CHO - Channel 0 thermocouple input
_ e CH1 + .

Q CHA - Channel 1 thermocouple input
] L | %';22 hi Channel 2 thermocouple input
' CH3 +
- F=] Channel 3 thermocouple input
+ © (= | it ettt CH3 -

) CH| NC Not used

S DC24V+
ne |[no] DC24V- For external DC24V power

nCczey I:‘El o)y

cleg [*CH

KJIR R

¥BF -TCO4S

Ry =
(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
2. Compensation

Sensor cablg 3+ |
ek

Sensor

C |
U

FG

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

2) It is necessary to use extension terminal block of which material is kept at uniform temperature in order
to reduce error.

3) Compensating cable should use the same type of sensor, which was used for measuring.
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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 [l/O
Parameter] in the project window are as follows.

Items

Content

[I/O Parameter]

(a) Sets the following items for operation of module.
1) Channel status (Disable / Enable)
2) Sensor status (K/J/T/R)
3) Filter constant
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

ftems

= @ Example_*5E
= [ NewPLC(XGB-XBMS}HOffline
%‘j WariableCommert
=-[# Parameter
Basic Parameter

Ec|

+- 8 Embedded Parameter
= Scan Program
Mew Program

x

B Project
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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

| Slot | Module | Comment | Input Filter |Emergenc:y Dut| Allocation |
= 00 ¢ Default Ofmain]
Soer | I R N
= 02 ¢ Default 2
= 03 ¢ Default 3
= 04 ¢ Default
= U5 ¢ Default 4
o U6 ¢ Default 5
= 07 ¢ Default 3
= 08 : Default 7
== 09 : Default [
= 10 ¢ Default q

10
£ >
(o v) Co ) (o=

(d) Register the module on a slot where module is installed on as follows.

Module list
= {3 Base 00 ; Default | Slot Module | Comment | Input Filter |Emergency| Dut| Allocation |
= 00 : Default Ofmain)
= 01 - Defaut M
= sz Defautt 2 ] Digital Madule List
= [?'3: Defautt 3 =&l Special Module List
= |}4: Defautt 4 B Analog Input Module
= [?'5: Default E B Analag Dutput Module
= DE: Defautt : =B Temp. Measuring Module
o= 07 : Default B #BF-ROD0O44 (RTD, 4-CH)
7 B =EFRDO1ARTD, 1-CH)
#BF-TCO45 [TC, 4-CH)
B Communication Module List
< >
Print ¥ ] [ QK ] [ Cancel ]

e) Select a module registered and click [Details] or double-click a module

I/0 Parameter Setting

Module list

= @ Base 00 : Defautt | Slat | Module | Comment Input Filker | Emergency Clut] Allocation |
== 00 : Default O[main) :
& W ERRUSOCAC
== 02 : Default
== 03 : Default
=z (4 : Default
== 05 : Default
== 06 : Default
== 07 : Default

|| [ e

A — k

clete Base | | Base Se Delete Al | [ Detais | [ pit ¥ | [0k ][ caneel
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(f) Select the requ_ired settings in Parameter Settings and click [OK].

/0 P
Module list
= T Base 00 : Default XBF-TCO45 (TC, 4-CH) f |
== 00 : Default i
B, 01 XBF-TC04s (1| XBF-TOD4S (TC. 4CH) FO0040 ~ BO007E
a3l Ucfad Parameter tHo | cH1 tH2 | w3 |
£y 3, Defauk Fliery e Disable_v|  Disabl Disabl Disabl
= 04 - Default annel status 1zable |S§ =] : 1zable ISt.E =
05 ; Default [ Sensor status K ! K ! K ! K
== 06 : Default [ Temp. unit Celsius Celsius Celsius Celsius
=z 07 Defaut Filter constant 0 0 o 0
[[] &werage processing Sampling  © Samplng  © Sampling ¢ Sampling
Awverage value o o 1} o
[] Scaling data type Blp_o\ar Blp_olar Bipalar Blp_olal
Scaling min. value -32768 i 32768 i -32768 i -32768
Scaling max. value 32767 32767 32767 32767
< [ ok ][ Concel |
Delete Slot | | Delste Bes soeSeting | [ Delete Al | [ Detals [ Pt ¥ ] [ ok |[ Coneel

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

XBF-TC04S (TC, 4-CH)

HBF-TCO4S (TC, 4CH)
Parameter CHO CH 1 tHz | cH3 |
[] Channel status Dizable 2 Dizable Diizable Dizable
[] Sensor status K. K. K
[ Temp. unit Enable Celsius Celsiuz Celsius
Filter constant 0 0 1] 0
[] Awerage processing Sampling Sampling Sampling Sampling
Average value 1] 1] 1] 1]

[] Scaling data type Bipolar Bipolar Bipalar Bipolar
Scaling min. walue -327E3 32763 32768 -32768
Scaling max. value 32767 32767 32767 32767

[ ok ][ cancel

2) Sensor status (K/J/T/R

XBF-TCO04S (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO TH1 tHz | w3 |
[] Channel status Dizable Dizable Dizable Dizable
[1 Sensor status K “ 4 K. K
[ Temp. unit Celsius Celsius Celsius
Filter constant ‘{_ 1] 0 0
[] werage processing |m Sampling Sampling Sampling
Average value 1] 1] 1] 1]

[ 5caling data type Bipalar Bipalar Bipalar Bipalar
Scaling min. value -32768 -32768 -32768 -32768
Scaling max. value 32767 32767 32767 32767

oK | [ cancel
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XBF-TCO4S (TC, 4-CH)

XBF-TCD4S (TC. 4-CH)

Parameter CHO CH1 tHz | cHs |
[ Channel status Dizable Dizable Disable Disable
[] Sensor status K K K k.
[ Temp. urit Celsiug w Celsius Celsius Celsiuz
Filter constart 1] 0 o
[ Average processing |Lahrenheit Sampling Sampling 5 ampling
Average value 1} a 0 1]
[] Scaling data type Bipalar Bipolar Bipolar Bipalar
Scaling min. value 32768 -327ER -327E8 -327E2
Scaling max. walue 327ET 32767 327ET 32TET

QK ] [ Cancel

4) Filter constant (0, 200 ~ 64000

XBF-TCO45S (TC, 4-CH)

XBF-TCO4S (TC, 4CH)
Parameter CHO CH1 tHz | oH3
] Channel status Dizable Dizable Digable Dizable
[] Sensor status K K K [
[ Temp. unit Celziug Celsiug Celsiuz Celsiuz
Filter constant 0 0 1] 1]
[] &wverage processing Sampling Sampling Sampling Sampling
Awverage value 1] 1] a a
[] Scaling data twpe Bipolar Bipolar Bipolar Bipolar
Scaling min. walue -327E8 32768 32768 -32768
Scaling max. value 32767 32767 32767 32767
0, 20064000 [ ok ][ camesl |

5) Average processing (Sampling / Time-Avr / Count-Avr / Moving-Avr)

XBF-TCO45 (TC, 4-CH)

XBF-TCO45 (TC. 4CH)

Parameter CHO CH1 tHz | cH3 |
[] Channel status Dizable Dizable Dizable Dizable
[ Sensor status 4 K K K
[ Temp. unit Celsius Celsiuzs Celsius Celsius
Filter constant 1] 0 0 1]
[] Awverage processing | Sampling  + Sampling Sampling Sampling
Average value 1] 1] a
[F Scaling.data type E'D":Ef‘;{” Bipolar Bipolar Bipolar
Scaling min. value Moving-fur 32768 32768 -32768
Scaling max. value J2TET J2TET 32767 32767
[ OK ] [ Cancel

6) Scaling data type (Bipolar / Unipolar

XBF-TCO04S (TC, 4-CH)

XBF-TCD4S (TC, 4-CH)
Parameter CHO CH1 cHz | cH3 |
[] Channel status Disable Dizable Dizable Disable
[] Senzor status K K K [
] Temp. urit Celsiuz Celsiug Celsius Celsius
Filter constant 1] ] 0 0
[ #wverage processing Sampling Sampling Sampling Sampling
Awverage value 1} a 0 1]

[] Scaling datatype | Bipalar L Bipalar Bipalar Bipalar
Scaling min. value -327E8 -32768 -32768
Scaling max, value__[INDOIE! 32767 32767 32767

OK ] [ Cancel
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7) Scaling min. value/scaling max. value
XBF-TC04S (TC, 4-CH)

2%
XBF-TCO4S (TC, 4CH)
Parameter cHo | oHr [ cHz | oH3 |
[] Charnel status Dizable Dizable Dizable Dizable
[ Sensor status K K K K
] Temp. urit Celsiug Celsiuz Celsiug Celsiuz
Filter constant 0 ] 0 ]
[ Awerage processing Sampling Sampling Sampling Sampling
Awerage value 1] a 1] a
[ Scaling data type Bipalar Bipalar Bipalar Bipalar
Scaling min. value -32768 -327E8 -32768 -327RE
Sealing max. value 32767 32767 32767 32767
-32768~32766 [ ok ][ canee

Scaling data type Scaling min value Scaling max value
With sign -32768 ~ [scaling max value -1] [scaling min value+1] ~ 32767
Without sign 0 ~ [scaling max value -1] [scaling min value+1] ~ 65535
(h) Constant input

1) In case the user inputs numbers directly like filter constant, if the relevant parameter is
selected, available range is displayed in the bottom.
XBF-TCO4S (TC, 4-CH)

KBF-TCD45 (TC. 4CH)
Parameter CHO CH1 tHz | cH3 |
[ Charnel status Dizable Dizable Dizable Dizable
[ Sensor status K K K K
] Temp. unit Celsius Celsius Celsius Celsius
Filter constant o o o
[[] Average processing Sampling Sampling Sampling Sampling
Average value o o o o
[ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value -22768 -22768 -22768 -22768
Scaling max. value 32767 32767 32767 32767
I OK ] [ Cancel ]

2) If the number is out of range, error message is displayed.
(If error information shows, it returns to previous status. Set again.)
E

1C04S (IC, 4.CH) [2]x)

XBF-TC04S5 (TC. 4CH)

Parameter
[ Channel status Disable
] Sensor status K
] Temp. unit B O e e sius Celziuz
Filter constant L) 0
[] Average processing pling Sampling
Average value a
[ Scaling data ype olar Bipolar
Scaling min. walue 32768 -327E8 32768 -327E8
Scaling man, vaue 77 2767 77 2767

I 0, 20064000 I

0K ] [ Cancel
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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-TCO045 (TC, 4-CH)

KXBF-TC043 (TC. 4CH)
Parameter CHO tH1 tHz | cH3 |
[] Channel status Dizable Dizable Dizable Disable
[] Sensor status 4 K 4 k.
] Temp. unit Celsius Celsius Celsiuz Celsiuz
Filter constant o 1] 1] o
[ awverage processing Timne-Ar Sampling Sampling Sampling
Aurerage value “ 0 0 i}

[[] Scaling data type Blpolar Bipolar Bipolar Bipalar
Scaling min. walue -32762 -327E8 -327ER -32768
Scaling mar. value 327ET 32767 32767 327ET

OK ] [ Cancsl

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, 1/0 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 & G & @ Stop Monitoring

‘@, Pause
[@la oo @& U
F, g Pausing Conditions. ..
Esc
Project Window o (3 Change Current Yalue... p—
ftems System Monitoring _
= @‘ Example_XGE Device Monitoring

=@ NewPLC{XGE-XBMS)-Stop

Special Module Manitoring
¥ Variable/Comment @

{u4 Trend Menitoring

= @ Parameter
Basic Parameter @ Custom Events
E 1/0 Parameter . Dats Traces

El Embedded Parameter
= Scan Program
NewProgram
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(b) How to use [Special Module Monitoring]
1) Click [Monitor] -> [Special Module Monitoring] while XG5000 is connected with PLC basic
unit. ‘Special Module List’ screen is displayed as shown below and displays information of
base/slot with special module type. On the list dialog box, The modules currently equipped

at the PLC are displayed.

Base Slot Module
i Base O ﬂ Intemal HSC Madule (Open-Collectar, 4-CH)
(] Base ﬂ Intemal Pasition Module {Open-Collector, 2-CH)

se XBF-TCD45 (TC, 4CH)

< ¥

Close

[I Module Info. ]]l Moritor ]J

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

Special Module Infomation

m] Displays the informations of special module.
Item Information |
Module Mame BF-TCO45 [TC, 4-CH)
05 Yer Yer 1.0
05 Update Date 2008-2-25
Module Status Marmal. (0]

3) Clicking

Special Module Monitor
XBF-TCD4S (TC, 4CH)
Item CHO CH1 |
Temperaturs valus
Scaling value
Min. temp value
Maw. temp value
ltem CH2 CH3
Temperature value
Scaling value
Min. temp valus
Maw. temp value
FLAG Monitar
Item Sefingvaluie | Cumentvalue |
Chanrel CHO ~]
Channel status Disable
Sensor type K
Temp. unit Ceksius
Filter constant o
Average processing Sampling
Average value 0
Scadling data ype Bipolar
Scaling min. valus 32768
Scaling max. valus 32767
Start Monitoring | | Test ]
Close

Monitor] shows the following screen.
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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.

KBF-TCD4S (TC, 4-CH)

[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

XBF-TCO4S (TC, 4CH)

S

Item /  mHOD \ CH 1 \}\
Temperature value 264 263
Scaling value -22876 22880
Hin. temp value a 1]
M ax. temp value a 1]
ltem CH2 CH3 | | 44— Monitoring screen
Temperature value 27 27
Scaling value -22846 22846
tin. temp value 1] u]
Max. temp value a 1]
FLAG Maritor \ [ml/
Item /Eelling value ‘ Current value "\
Channel CHO
Channel status Dizable Enablz
Sensor type K K
Temp. unit Celziug Celzivz
Filler constant ! 0 Detail of channel 0
Awverage processing Sampling Sampling
Average value o u]
Scaling data type Bipolar Bipalar
Sealing min. value 32768 32768
Scaling max. value 327ET 32FET
Close

Item CHO | CH1 \
Temperature value 278 n]
Scaling value -22E15 u]
hin. temp value 1] 0
Max. temp value 1] n]
Item CH2 CH3
Temperature value 1] 0
Scaling value 1] n]
Min. temp value 1] u]
tax. temp value 1] 0
FLAG Monitor
Item Setting valus | Current value ‘
Channel CHO
Channel status Enable Enable
Senzor lype K S
Temp. unit Celziug Celsiug
Filter constant 1] 1]
Average processing Sampling Sampling
Awerage value 1] u]
Scaling data type Bipalar Bipolar
Scaling min. value -327E8 -327E8
Scaling max. value 32767 IZ7ET
[ 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.

Special Module Monitor E]El
XBF-TCD4S (TC, 4CH)
Item tHo | tH1 |
Temperature value 278
Scaling valus -22815 i
Min. temp value a a
i o ool e b 0 Temp. Measuring Module Command
Item CH2 CH3
Temperature value [ [] XBF-TC045 TC, 4CH)
Scaling valus 1} 1} S
Min. temp value a a Item CHO CH1
M;EA:T:ID vTIue v EvT S‘ - A Chaninel status Stop
Sensar status Maormal Maormal
Item Sefingvalue | Cumerntvabe | Item CH2 | CH3 |
(o) cHo Channel status Stop Stop
Channel status Enahle Enable S ormor Sae Wormal Hormal
Sensor lype K K
Temp. unit Celsius Celsius
Filter constant 0 0 Ll L ® | LN |
Awerage processing Sampling Sampling Maw/Min active [ DISABLE ] [ DISARLE ]
verage value i 0 L Active ( ENARLE ) EMAELE ]
Scaling data lype Bipalar Bipalar e CH2 | CH3 |
Scaling min. value -32768 -32768 —
S 67 et Halih oo { s H S }
cive
[ Stop Monioring | | Test ]
C o=

[Temp. Measuring Module Command] execution screen

7) [Temp. Measuring Module Command] screen
monitoring

On the

screen,

Channel

(Normal/Disconnection) can be monitored.

On the flag command screen, Max/Min active (ENABLE/DISABLE) and cold junction

status

compensation (ENABLE/DISABLE) can be specified.

Temp. Measuring Module Command

(Run/Stop)

and Sensor

XBF-TCO4S (TC, 4CH)
Item CHO CH1
Channel status Stop
Senzor status MNormnal Maorrmal
Item CH2 | CH3 | Monitoring screen
Channel status Stop Stop
Sensor status Mormal Marrmal /
Command CHO [ CHT )\
Max/Min active ( DISAELE 1 DISABLE ]
RUC Active [ ENSRLE [ FMNABLE ]
Command CH2 | CH 3 | Flag command screen
Ma/Min active [ DISABLE  J| DIsaBlE
RJC Active [ EMNAELE [ EMABLE /]

status

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.

110 Parameter Setting

Module list

= (D Base 00 : Default I
A5 00 : DC 24V INPUT/TR |
$E401 - er-Tooss (rc. 4}
== 02 : Default
== 03 : Default
== 04 : Default
== 05 : Default
== 06 : Default
== 07 : Default

Slot |
O[main]

Module
DC 24 INPUT/TR O

Allocation |
PO0000 ~ POOO3F

Input Filker | Emergency Out
3 Standard [ms] Drefault

Comment

Rl = W S PR N —

[~
v

[ Deleteat | [ Detats |[ Pt ¥ ] [ ok ][ Cancel

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

® XG5000 - [NewProgram]

Ero]ect Edit EindReplace View Online Monitor Debug Tools Window Help o X
DeEEdE as BEmE 2 Gl P T
¥ & ME G EBHE
Lk Ak 4BF A = | = 3 AF 47 S 4RF APF 4B 4FF : <
F3 P4 SF1 5F2 F5 FS oFE 579 FS Fif o3 ord 53 oF6 F10 = El ] ® @ e
Project Window x =i
7
ftems L
=-H Eample XGB
- Newt
Basic Parameter
I 110 Pammeter
-] Embedded Parameter
=] Scan Program
MewProgram
ha
| < | 2>
B Project b Variable/Comment NewProgram
S PLC Twee | |
. ‘
=1
£
o
E Iz
£ =
5 £
= =
| %
e ] | s |2
5 (B Monitor 1 fHoniter 23, [ [¥J(P], Resuit i Check Progran , Find 1 j Find 2 j Conmunicat (o }, Cross Reference f Us
NewPLC Offline Row 0, Column 9 Ows
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(c) Select [Edit] — [Register U Device].
In case of XEC, select [Edit] - [Register special module variable]

# XGS5000 - [Variable/Comment] (=[]
%Eroject Edit| Find/Replace View Online Monitor Debug Tools Window Help PO 1=t
0@ E= ™ R oo RBXERSY AMEEAE D
e ’ ; o
& cut Cirl+X B8 EE EmE
Copy Ctri+C [Fl & G 100%
Project Windc _ =
fems ¥ Delete Del !IIVH Variable ]@V ew Device m‘."%erg l
.E! @ Exan Select All Ctrl+A Variable | Type ¥ Device | Comment ~
e | - 1
=0 7 o4 Insertline Ctrl+ 3
= [ B¢ Deleteline Ctrl+D 3
E : . 4
| Register U Device | 5
= 6
7
8
9
in -
< | »
HeProject 1 Variable/Comment NewProgram

| [ PLC Type [ =

4 T 4

=1

H

o

E x

2 <

5 E

2| =

=3 | y |8

B ()] Monitor 1 {Wonitor 2, [ 2 (»](»1]', Result /i Check Program hFind 1 f,Find 2 j Conmunication j, Gross Reference jy U
Automatically registers comments in the U Devices according MewPLC Offiine View Variable Owe
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(

d) Click ‘Yes’. The previous comment will be deleted.

000 - [Variable/Comment]

BEH

'ﬁ&roject Edit EindReplace View Onlne Monitor Debug Tools Window Help

- ax
DeGES GG BE|D ooy BRX MK &R A L
G B G0 2 17 oo 8%
i [E] @ G x|
Projact Window x
= [V] view Variable 1@-4@35“3 Wvewran |
ems
5 5 Example_XGB" Variable | Type ™| Device | Comment ~
=) NewPLC(G
Automatically register comments in the U Devices according to the special module set in the I/ parameter. b
\,_-j The previous comment will be deleted.
Continue?
==
o —
£ | 3
i Project ) Variable/Commert NewProgram
S PLC Tope |
|fe ‘
el
=
2
I5| H
£ 2
12 =
(B4 Y Menitar 1 Henitar 2 X E <+ |[WJ[M]\, Result 4 Theck Proaram A Find 1 Find 2 j Comacnication j, Cross Reference J, Us

MHewPLC Offiine Ove

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

able/Comment]

'ﬁi Project Edit Find/Replace View Online Monitor Debug Tools Window Help ot 5Pl
h=EaElsS & = d BB X S éh 44 3 W 0 L0
B0 DHE T o(nae BB
} [F] & = [100%
P'::::t fineen . [V] view variable l@ View Device View Flag ]
= % Ewample_¥GE * Variable | Type v| Device | Comment ~
=T NewPLCHHGE-XBMS)-Offine 1 _01_CHO_ADJE BIT uoi.0o.0 Temp. Measuring Medule : CHO Offset!(
%3 Variable/Comment 2 _01_CH1_ADJE BIT 01.00.1 Temp. Measuring Module : CH1 Offset/(
= @ Parameter 3 _01_CH2_ADJE :EIIT uo1.00.2 Temp. Measuring Module : CH2 Offset/{
: Basic Parameter 4 _01_CH3_ADJE BIT U01.003  Temp. Measuring Medule : CH3 Offsetit
i, L) e 5 | 01_EEPROME BIT U0100D  Temp. Measuring Module - Offset/Gain
£ Bt i 6 | 01 WDT_ERR BIT UD1.00E  Temp. Measuring Module : Module HWV
= a';q::f,fr':mmm 7 | 01 RDY T UOTO0F  Temp. Measuring Module : Module Re:
2 g _D‘I_E_',HD_A_CT _BIT _L_JD'I.D'I.D Temp. Measuring Module : CHO Runni_r_-
g _D‘I__E_:H‘I_ACT_ __BIT UQ‘I.D‘I_.‘I Temp. Measuring Module : CH1 RL_IHH![’
10 _D1_CHZ2_ACT BIT uo1.on.2 Temp. Measuring Module : CHZ Runnir
11 _01_CH3_ACT :EIIT U01.01.3 Temp. Measuring Module : CH3 Runnir
12 |_01_CHO_BOUT BIT U01.014  Temp. Measuring Module : CHO Input C
13 _D‘I__E_:H1_BQ_UT __BIT UQ‘I.D‘I_.S Temp. Measuring Module : CH1 Input C
14 _01_CH2_BOUT :EIIT U01.01.6 Temp. Measuring Module : CH2 In_put E
15 _D'!_CH?r_BOL:lT __BIT |.___J_D'|.D'I.? Temp. Measuring Module : CH3 In_pu? C
16 _D‘I_CHD_SETE _EIIT _L_JD‘I.D‘I.B Temp. Measuring Module : CHO Sgﬂirjg
17 _D‘I__E_:H‘I_SETE_ __BIT UQ‘I.D‘I_.Q Temp. Measuring Module : CH1 _Set'_ting
18 _01_CH2_SETE BIT Uo1.01A Temp. Measuring Medule : CH2 Setting o,
$ | 2
B Project 'ﬂ Varable/Comment NewProgram
=i PLC e | |®
M !
E:_l
it
= £
= =
all< | 5 |8
|1 < DJ0I Manitor 1 {Wonitar 2 |2« « (MBI} Result {Theck Proaran f Find 1 Find 2  Comunicat ion , Cross Reference  Us
NewPLC Offline \iew Variable Ove
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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 El@lfgl
£
. Lo .DID.F UDII.EIII 0 | Moy o1, o4 000a0 I_ A
— | 1T "
L
um -Ull N | Moy 1Ja1.05 0onoa l_
=
um -El|1 2 | Moy 1J01.06 0onoa I_
| |
L3
um -Ull 3 | Moy a1.a? 0onoa l_
g
- EWD
) o
< >

L0 _UT_LRd_
_01_ROY T MOY  _01_CHO_TEMP DOOOO L A
sofb— | {1 |
L7 _01_CHI_AL
T | WOY  _01_CHI_TEMP DOOOO L
| {
2 _01_CHZ AL
T | WOY  _01_CHZ_TEMP  DOOOO L
| {
JE] _01_CHI_AC
T | WO¥  _01_CH3_TEMP DOOOO L
I
£
ERD
s17 =
< ¥

i NewProgram

R R S
& uol.00.F  uot.on.o
F [ oy upi.04 Do || =
01 _CHO_ 01_CH_TE
I R ! 1.0
&f U011
ety [ oy uol.os oo ||
01 CHI_A _D1_CH1TE
T P
iz uot.o .2
L [ mov Uoi.0s Do ||
01 CHe_AC _01_CHeTE
T P
i3
o013 [ ov uot.o7  Doooo ||
01 CH3 A _01_CH3_TE
. T P
- END
iA =
< ?
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(d) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

Ud1.00F | T
kCn
— |
5:_:-_- ng
Maduls
Madule
Phmasch b
a1
MOV Ua1.05 D000
My . g !
5:-_-_-'; p————
adubs Madule
bl U108 D000 I_
'sz-:-_- g
adule
CH2 Temp
MO Uz D000 l_
- END
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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)

Qewce Type Comment Content R/W .Slgn.al
assignment direction
U0x.00.0 BIT CH 0 offset/gain adjustment error R
U0x.00.1 BIT CH 1 offset/gain adjustment error R
U0x.00.2 BIT CH 2 offset/gain adjustment error On: error, Off: R
U0x.00.3 BIT CH 3 offset/gain adjustment error normal R TCCPU
U0x.00.D BIT Module offset/gain backup error R
UO0x.00.E BIT Module H/W error R

On: read
U0x.00.F BIT | Module Ready Off ot rga 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
U0x.01.4 BIT | CH 0 disconnection Thermocouple R
Uox.01.5 BIT CH 1 disconnection sensor R TCCPU
U0x.01.6 BIT CH 2 disconnection On: disconnection, R
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 gi'fasrzzif; Z‘itrt(')"r‘g R
U0x.01.A BIT | CH 2 setting error Off; setting normal R
Uox.01.B BIT CH 3 setting error R
U0x.04 WORD | CH 0 temp. conversion value Temp. conversion R
U0x.05 WORD | CH 1 temp. conversion value value R
. TC—CPU
U0x.06 WORD | CH 2 temp. conversion value (Measured R
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
. - . oo TC—CPU
Uox.10 WORD | CH 2 scaling operation value Range without sign: R
Uox.11 WORD | CH 3 scaling operation value 0~65535 R
Uox.12 WORD | CH 0 min. temp. conversion value R
Uox.13 WORD | CH 0 max. temp. conversion value R
U0x.14 WORD | CH 1 min. temp. conversion value . R
Uox.15 WORD | CH 1 max. temp. conversion value Te_mp. conversion R
- : min./max. TC—CPU
U0Ox.16 WORD | CH 2 min. temp. conversion value accumulation R
uox.17 WORD | CH 2 max. temp. conversion value R
Uox.18 WORD | CH 3 min. temp. conversion value R
Uox.19 WORD | CH 3 max. temp. conversion value R

% ‘X’ means slot no. where module is installed.
Ex.) U02.04: no.2 slot channel 0 temp. conversion value (word)
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(2) Command sent from XGB main unit to module (XGB PLC output area, read/write available)

Qewce Type Comment Content R/W .Slgn.al
assignment direction
CH 0 max./min. searching
U0x.29.0 BIT | Enable/Disable RIW
U0x.29.1 BIT CH1 ma).<./m|n. searching Min./max. search R/W
Enable/Disable .
U0x.29 2 BIT CH 2 max./min. searching 8fnf e.nable R/W
X.29. Enable/Disable - disable
CH 3 max./min. searching
U0x.29.3 BIT | Enable/Disable RIW CPULTC
UOx.29.8 BIT CHO colq junction compensation R/W
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 cqld junction compensation R/W
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 $|gn_al
assignment direction
%UX0.x.0 BIT CH 0 offset/gain adjustment error R
%UXO0.x.1 BIT CH 1 offset/gain adjustment error R
%UX0.x.2 BIT CH 2 offset/gain adjustment error On: error R
%UX0.x.3 BIT CH 3 offset/gain adjustment error Off: normal R TCCPU
%UX0.x.13 BIT Module offset/gain backup error R
%UXO0.x.14 BIT Module H/W error R

On: ready
0,
%UX0.x.15 BIT Module Ready Off: not ready R
%UX0.x.16 BIT CH 0 running R
%UX0.x.17 BIT CH 1 running Channel running R
%UX0.x.18 BIT CH 2 running On: run, Off: stop R
%UX0.x.19 BIT CH 3 running R
%UX0.x.20 BIT CH 0 disconnection h | R
o . : ermocouple sensor
;’Eigxg 2:1 g: ; :!sconnect!on On: disconnection, E TC—CPU
() X. isconnection Off: normal
%UX0.x.23 BIT CH 3 disconnection R
%UX0.x.24 BIT CH 0 setting error _ R
%UX0x25 | BIT | CH 1 setting error gir_""s”;tet?sg Se‘?trt(')’gg 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 \T/zlrﬂs' 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 | CHO scal?ng operat?on value Range with sign: R
%UWO0.x.9 WORD | CH 1 scaling operation value -32768~32767 R TC—CPU
%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 I:—:;nm/pr;];)o(nversmn R TCCPU
. . —>
%UWO0.x.16 | WORD | CH 2 min. temp. conversion value accumulation R
%UWO0.x.17 | WORD | CH 2 max. temp. conversion value R
%UWO0.x.18 | WORD | CH 3 min. temp. conversion value R
%UWO0.x.19 | WORD | CH 3 max. temp. conversion value R

¥ ‘X’ means slot no. where module is installed.
Ex.) %UWO0.2.4: no.2 slot channel 0 temp. conversion value (word)
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(4) Command sent from XGB main unit (IEC type) to module
(XGB PLC output area, read/write available)

as?ig\r/lir(r::ant Type Comment Content R/W dﬁiegcr’:?oln
%UX0.x464 | BIT | g9 max/min. searching RIW
%UX0.x.465 | BIT gnHa:m:}g)i(é/a ”l;iI’;' searching g/lin_./max. search R/W
%UX0.x.466 | BT | CH2max/min. searching Off. aisanie RIW
Enable/Disable
%UX0.x467 | BIT | g3 max/min. searching RIW
%UX0.x.472 BIT g(l)-irr?pce(l)’ll(sjaj’::grftli;nnable/Disable RW e
%UX0.x.473 BIT ggn:p(:e?:gz;;lgr?tli;nnable/Disable ngwgg:gﬁgﬂ RIW
%UX0.x.474 BIT (C:Srﬁp(;?:ge{tilgrﬁtliionnable/Disable 82 gir;aaillee RIW
HUX0.x.475 BIT (c:girT?p‘;?:ge{tL:QrftEnnable/Disable RW

¥ ‘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-TC045 (TC, 4-CH)

XBF-TCD4S (TC, 4CH)

Parameter tHo | oHY tHz | oH3 |
FIEEEL T * [] Channel status Enable ﬂ Enable Enable Enable
ltems [ Sensor status K K K K
= @ Example_¥GB [ Temp. unit Celsiuzg Celsiuzg Celsiuz Celsiuz
=) NewPLCHGE-XEMS)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. walue 32768 32768 32768 32768

T 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.)

U01.00.F D000 — h0007: Ch nunning
My o | Put 1 D00GO !
_o
M""T1 ! PUT 1 1 l_ All channels stop
MWTZ | PUT 1 F 1 l_ All channges run
M:::IE ! PUT 1 1 1 l_ ChD K type sensor
0004
I'«"quT | PUT 1 5 1 l_ Celsius
HooE [ FuT 1 1 001 1 || Enable Chotime - Avr
0006
M“““I“ [ pur 1 14 4 1 ]| Time-Avr value: 400ms
MO007 - _
B e [ put 1 18 1 | Bipoer
MOD0g - e
B | | PUT 1 153 1 l_ Ch0 scaling min, value
M“Tn | PUT 1 2 1 l_ Ch.0 scaling max. value
END
71
Remark
How to use PUT instruction
COMBAND
PUT I L || | — | sl ]s1]s2]n
COMBAND
PUTP 4L | (——r[s [s1[s2 ][0
[ ] 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 1 Chanine |
401,15 sStop HOVE
— | | | EW  END
| _O1_ROY
&1 1Channe |
= MIVE OperationT
— EW  END N T
CHORUR MOVE OperationT
M —— EN ENO 16000 N T
OperationT
1640001 N T e
CHIRun MOVE
! EW  END
CHZRun MOVE OperationT
—0 EW  END N T vpE
CH3RUn MOVE OperationT
— —— BN END} 1640004 N T wpe
OperationT
1640008 N T}
IN5TE INST? IN3TH
PUT_WORD PUT_WORD FUT_WORD
REQ ™ OOME REQ ™ DONE REQ ™ DOMEL
il JB4SE  STAT} il {BASE  STATL {BASE  STATL
1 J5L0T 1 {500t {5007
il JHA00 1 {HA00 {HA00
R R R
OperationT
Y J04TH il {0ATH {0ATH
IN5TH INST10 IH5T11
PUT_WORD FUT_WORD FUT_WORD
REQ "~ OOHE REQ ™ DOMWE REQ DOWEL
il JB4SE  STAT} il {BASE  STATL {BASE  STATL
1 JsL0T 1 {500t {5007
1 JMA00 14 {MADD {MA00
R R R
1 04T 400 {DATA {0ATH
IM5T1Z2 IN5T13
PUT_NORD PUT_WORD
REQ ™ DOME REQ ™ DOWEL
il {BASE  STAT} il JBASE  STAT|
1 {5007 1 J5L0T
19 AHA00 20 JHA00
R R
il {0ATH il 04T
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5.6.3 Operation parameter setting area

It describes operation parameter setting area of thermocouple input module.

Memory
address Description Setting value R/W Instruction
Hex. Dec.
Designate a channel to | PUT
004 0 use bit0:bit3, O: stop, 1: run R/W GET
014 1 Set sensor type of CH 0
02 2 Set sensor type of CH 1 KO 01 T2 R3 RIW
034 3 Setsensortype of CH2 | "7 77 77
04 4 4 Set sensor type of CH 3
05 g | Designate temperature | pio:bits, 0:  Celsius, 1:| gy
: metric system Fahrenheit
06 1 6 Set CH O filter value
07w 7 Set CH 1 filter value 0 or 200 ~ 64000 R
08 1 8 | Set CH 2 filter value or
094 9 Set CH 3 filter value
Set averaging method
O0AH 10
of CHO
Set averaging method ,
0By 11 0: sampling
of CH 1 1: time average
- ) R/W
Set averaging method | 2: count average
0CwH 12 of CH 2 3: moving average
Set averaging method
0Dy 13
of CH3
OE 14 Set mean value of CH 0
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
104 16 et mean value o Moving average: 2~100
1My 17 Set mean value of CH 3
12 18 Designate scaling type | bit0:bit3, RIW
H 0: signed, 1: unsigned
13 19 Set min. value of CH 0 | Min. value RIW
H : signed: -32768~[max.-1]
scaling range unsigned: 0~[max.-1]
1 ) Set max. value of CH 0
A 0 scaling range Max. value
_ signed: [Min.+1]~32767
15 o | Set min. value of CH 1 | unsigned: [Min.+1]~655535
A scaling range
Set max. value of CH 1
161 22 .
scaling range
Set min. value of CH 2
17w 23 .
scaling range
Set max. value of CH 2
18H 24 .
scaling range
Set min. value of CH 3
19u 25 .
scaling range
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Memory
address Description Setting value RIW Instruction
Hex. Dec.
Set max. value of CH 3
1AH 26 .
scaling range
1By 27 Set error inf. Of CHO.
1Chx 28 Set error inf. Of CH1 Setti - ion (Fl R GET
- etting error information (Fla
1Dy 29 Set error inf. Of CH2 9 (Flag)
1E4 30 Set error inf. Of CH3
Cold junction
1F 4 31 compensation temp. of
CHO.
Cold junction
20 32 compensation temp. of
CH1. Measured value of cold junction
- - . R GET
Cold junction compensation temp.
214 33 compensation temp. of
CH2.
Cold junction
224 34 compensation temp. of
CHa.
23 4 35 System area . . .
~374 ieg (Offset gain storage area) Read/Write unavailable unavailable -

/\ Caution

(1) If input value of memory address 00,~1Ax(0~26) is out of range of setting value,
U0x.01.8~U0x.01.B (setting error representation flag, in case of IEC type,
%UXO0.x.24~%UX0.x.27) are on and it acts as default setting
value. Error information is displayed in 1By~1F4(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 B11 B10 B9 B8 B7 B B5 B4 B3 B2 B1 BO
c|c|lc|cC
3(21]o0
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 I1/O parameter setting
window.

XBF-TC04S (TC, 4-CH)

KBF-TC045 (TC, 4CH)

RIx

Parameter

[] Channel status
[ Sensar status

[ Temp. urit
Filter constant

[ Awerage processing

Average value

[ Scaling data type

Scaling min. value

Scaling mas. value

CHO
Enable

Enable

1]
Sampling
1]
Bipolar
32768
32767

v

CH1

|  oHe2

tH3 |

Enable
K
Celsiuz
1]
Sampling
1]
Bipolar
32768
32767

Enable
K
Celsiuz
1]
Sampling
1]
Bipolar
32768
32767

Enable
K
Celsiuz
1]
Sampling
1]
Bipolar
32768
32767

OK

J

Cancel

(2) Sensor Type Setting Area (Address 1~4)
(a) Thermocouple sensor type can be set per channel.
(b) In case of using PUT instruction, Sensor Type Setting Area is as follows.

BI5 B14 B B2 B1 B0 B9 B8 B/ B B5 B4 B3 B2 BI  BO
Address “1” CHO sensor type setting
CH1 sensor type setting
Address “3” CH2 sensor type setting
CH3 sensor type setting
Word Description
0 K type
1 J type
2 T type
3 R type

(c) When input value is larger than 4, 0 (K type) 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 O of address 27~30.

5-40
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(d) This area shows the same results with sensor type designation in I/O parameter setting window.

XBF-TCO4S (TC, 4CH)
Parameter cHo | oW1 [ oHz | H3
[] Channel status Disable Enable Enable Enable
[] Sensor status K w [ K k.
[ Temp. unit Celsius Celziuz Celsivz
Filter constant ‘.JI_ ] 0 0
[] Awerage processing |R Sampling Sampling Sampling
Average value i) o 0 1]

[] Scaling data type Bipalar Bipolar Bipolar Bipalar
Scaling min. walue -32768 -327ES -32768 -32768
Scaling max. value 327ET 32TETY A2TET J2TET

[ QK ] [ 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 B11

B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0
— = === |=|=|=|=|=|=|=|H|H|H |H
3 (2110
\
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 i

XBF-TCO04S (TC, 4-CH)

n I/O parameter setting window.

KBF-TCO4S (TC, 4CH)
Farameter CHO CH 1 tHz | oH3 |
[] Channel status Disable Enable Enable Enable
[ Sensor status K. K K K
[ Temp. unit Celsiuz w Celsiug Celsiuz Celsius
Filter constant 1] 1] 0
[] Average processing |ahrenheit Sampling Sampling Sampling
Average value 1] 1] 1] a
[] Scaling data type Bipalar Bipalar Bipolar Bipalar
Scaling min. value -32768 32768 -32768 -32768
Scaling max. value 327ET 32767 327ET 32767
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, UOx.01.8~ U0x.01.B (setting error representation, in case of IEC type, %UX0.x.24
~ %UX0.x.27) are on, error information is displayed at bit 1 of address 27~30.
(e) In case of PUT instruction, filter constant setting address is as follows.
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B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

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 1/0 parameter setting window.

¥BF-TCO4S (TC, 4CH)
Parameter cHo | oWt [ oHe | oHE |
[] Channel status Disable Enable Enable Enable
[] Sensor status K K K K
] Temp. unit Celsius Celsiuz Celsiuz Celsius
Filter corstant 1] 0 0 1]
[ Awerage processing Sampling Sampling Sampling Sampling
Average value 1] 1] 1] 1]

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

0, 200~64000 ok | [ cancal

(5) Average processing setting area (Address 10~13)
(a) Average processing method can be set per channel.
(b) Average processing method (Sampling: 0 / time-avr.: 1 / count-avr.: 2 / moving-avr.: 3)
(c) When input is larger than 4, 0 (sampling) is set by force.
But, UOx.01.8~ UOx.01.B (setting error representation, in case of IEC
type, %UX0.x.24~%UX0.x.27) are on, error information is displayed at bit 2 of address 27~30.
(d) In case of PUT instruction, average processing setting method is as follows.

B15 B14 B13 B12 B!t B10 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-TC04S (TC, 4-CH) PIx

XBF-TCO4S (TC, 4CH)

Parameter cHo | cH1 [ tHz | oH3
[ Channel status Dizable Enable Enable Enable
[ Sensor status K 4 K K
[ Temp. unit Celsiuz Celsiuz Celziuz Celsiuz
Filter constant 0 0 0 0
[ &verage processing | Sampling % | Sampling Sampling Sampling
Average value o 1] 1]

[] Scaling data type EE:;?XL[ Bipolar Bipolar Bipolar
Scaling min. value M oving-Ar -327E3 32763 32768
Scaling max. value 32767 32767 32767 32767

oK I [ Cancel
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(6) Average value setting area (Address 14~17)
(a) Average value can be set per channel.
(b) In case average processing method is sampling, values of this area are ignored.
(c) In case of using PUT instruction, average value setting address is as follows.

B15 B14 B13 B12 B!t B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B0

CH# average value setting
Time-average: 400 ~ 64000[ms]

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

Moving-average: 2 ~ 100

(d) When input is out of range, the min. value of each address is selected by force.

But, U0x.01.8~ UOx.01.B (setting error representation, in case of IEC type, %UXO0.x.24
~ %UXO0.x.27) are on, error information is displayed at bit 3~5 of address 27~30.

(Bit 3: time-average, bit 4: count-average, bit 5: moving-average)

Ex.) When selecting the Time-average and setting average value as 200, 400ms is selected in
address “14” by force.

(e) This area shows the same results with average value setting in I/O parameter setting window.
In the I/O parameter setting window, prohibition function is provided not to set value that is out
of range. (In case of setting value that is out of range, that values are displayed with red color
and error message is displayed.)

1) Time-Auvr.
XBF-TCO4S (TC, 4-CH) R
XBF-TCD4S (TC, 4CH)
Parameter CHO | W1 | W2 | HE |
[ Charnel status Disable Enable Enable Enable
[ Sensor status K K K K
[ Temp. urit Celsius Celsius Celsius Celsius
Filter constant 1} 0 [t} o
[ &wverage processing Timnedwr Sampling Sampling Sampling
Average value 500 0 1} o

[ Scaling data type: Bipolar Bipolar Bipalar Bipalsr
Scaling min, value 32768 32768 32768 -32768
Scaling max. value 32767 32767 32767 32767

2) Count-Avr.
XBF-TC04S (TC, 4-CH) Rx
XBF-TCD4S (TC, 4CH)
Parameter tHho [ mHt [ Wz [ eH3 ]
[ Channel status Disable Enable Enable Enable
[1 Sensor status K K K K
[] Temp. unit Celsiug Celsiug Celsiug Celsiuz
Filker constant a a o o
[] Awverage processing Count-Aur Sampling Sampling Sampling
Average valus [5i) | a 0 ]

[ Scaling data type Bipolar Bipolar Bipolar Bipolar
Scaling min. value -32768 32768 -32768 32768
Scaling max. value 32767 32767 32767 32767

2400
3) Moving-Auwr.
XBF-TCO4S (TC, 4-CH) ?Ix
XBF-TCD4S (TC, 4-CH)
Parameter tHo | oW1 [ eHz [ cH3 |
[ Channel status Dizable Enable Enable Enable
[ Sensor status K K K K
] Temp. unit Ceksivs Celsius Celsius Celsius
Filter constant 1} o 0 1}
[] Average processing | Moving-&er Sampling Sampling Sampling
Average value a0 0 0 1}

[] Scaling data type Blipolar Bipolar Bipolar Bipolar
Sealing min. value -327e8 -32768 32768 32768
Scaling max. walue 32767 32767 32767 J2767

)
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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” clclc lc
—| === |=|=|=|—|=|=|=|—|H|H|H[H
3121|110
\ |
v

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 I/O parameter setting

window.
XBF-TCO4S (TC, 4-CH) 2Ix)
XBF-TCO4S (TC., 4-CH)
Parameter cHo [ oH1 [ oHe | cH3 |
[] Channel status Dizable Enable Enable Enable
[] Sensor status K K K K
[ Temp. unit Celsiuz Celsius Celsius Celsius
Filter constant 0 0 o a
[] &verage processing M ovving-fer Sampling Sampling Sampling
Average value a0 1} 1] 1}
[] Sealing data type | Bipalar ~ Bipolar Bipolar Bipolar
Scaling min. walue -327E8 -32768 32788
Sealing max. value 32767 32767 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 “19” Chit i .y |

- scaling min./max. value
Address “20 1) with sign Min.: -32768 ~ [Scaling max. value-1]

Max.: [Scaling min. value+1]~32767

wHon 2) without sign Min.: 0 ~ [Scaling max. value-1]
Address " 22" Max.: [Scaling min.value+1}~65535
Address “23 CHO: min. address 19 / max. address 20
Address “24” CH1: min. address 21 / max. address 22

CH2: min. address 23 / max. address 24

Address 25" CH3: min. address 25 / max. address 26

Address “26”

(d) If input is out of range, it keeps previous value.
But, UOx.01.8~ UOx.01.B (setting error representation, in case of IEC
type, %UX0.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 I/O parameter setting

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

XBF-TCO4S (TC. 4CH)

RIX

Parameter

CHO

=

EE

I

[ Channel status

[ Sensor status

[ Temp. unit

Filter corstant

[] Average processing

Awverage valug
[] Scaling data type

Disable
K
Celzius
]

M anvirg-r
50
Bipolar

Enable
[
Celzius
0
S ampling
0
Bipolar

Scaling min. walue

32768

-32768

Scaling max. value

32767

32767

Enable
K
Celsius
0
Sampling
0
Bipolar
32768
32767

Enable
K
Celsiuz
]
Sampling
]
Bipolar
-32768
32767

-32768™32766

[ OK ] [ Cancel ]

Scaling data type

Scaling min. value

Scaling max. value

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 B0
Address “27” CHO setting error information
Address “28” CH1 setting error information
Address “29” CH2 setting error information
Address “30" CHa3 setting error information
Related memory
Bit Description address
Hex. Dec.
Bit0 Sensor type (Off: normal, On: error) 014~04n 1~4
Bit1 Filter constant (Off: normal, On: error) 061~094 6~9
. Average processing method
Bit2 (Off: n%rn?al, On: e?ror) 0Aw~0D 10~13
Bit3 Time-average value (Off; normal, On: error)
Bit4 Count-average value (Off: normal, On: error)) | O0Ex~114 14~17
Bit5 Moving-average value (Off: normal, On: error)
Bit6 Scaling range (Off: normal, On: error) 13p~1Ay 19~26

(c) In case there is error, setting error representation flag (U0x.01.8 ~ U0x.01.B, in case of IEC
type, %UX0.x.24 ~ %UX0.x.27) will be on, it acts as default value.
If setting error representation flag (U0x.01.8 ~ UOx.01.B) is on, check error information 1By ~
1F4 (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 BN B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

CHO cold junction compensation temp.
Address “32" CH1 cold junction compensation temp.
Address “33" CH2 cold junction compensation temp.
Address “34" CH3 cold junction compensation temp.

(11) System area (offset gain storage area: address 35~55)
(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

(1) It describes how to set operation parameter in the internal memory of thermocouple module.

(2) Regarding the initial condition, the initial settings are saved in the internal memory of thermocouple
module if saved once.

(3) The following is program example that reads the temp. value of thermocouple input module of slot
1 and check whether disconnection occurs or not.

5.7.1 Example using [I/O Parameter]

(1) /0O parameter setting window

170 Parameter Setting @@
Module list
['= @ Base 00 : Defauk [ e | Module [ Comment | Input Fiter | Emergancy Du] Hlocation |
& 00 : DC 24V INFUT/TR C | Ofmain) |DC 24V INPUT/TRO 3 Standard [ms] Default PO0000 ~ POO03F
& 01: XBF-TCO4S (TC, 4C| - E PO0040 ~ PO0D?F
=9 02 : Default 2
=z 03 : Defautt 3
oz 04 - Defaut
= 05 : Defaut G
=z 06 : Default 5
=9 07 : Default E
7
£ b
Delcte Slot [ Delte At | [ Detats | [ ot ¥ ] [0k ][ Caed |
XBF-TCO45 (TC, 4-CH) 2%
XBF-TCO45 (TC, 4CH)
Parameter cHo | oW1 [ cHz [ cH3 |
[ Channel status Enable Disable Disable Disable
[1 Sensar status K. K K K
[ Temp. unit Celsiug Celsiug Celsiug Celsiug
Filter constant 0 0 0 0
[] Awerage processing Sampling Sarnpling Sampling Sampling
Average value a a 1) o
[ Scaling data type Bipolar Bipolar Bipolar Bipalar
Scaling min. walue 32768 -32768 -32768 32768
Scaling max. value 32767 32TET 3LFEF 32767

(2) Program example

Wi @F W@ W mE  Wlelo w08 HoDOD
1T 1410 141 11 140

ol DI-CHLAD 01 IDTER _01.H0LAC D1 CHD_SE

-0 JERR g T TERR

oo Wy wiw wmom |

_01_CHILTE
P

o1.01.4 HonD1
_01_CH0_BO

i

END

(a) If module is under normal operation, MO0OO 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 D000O.
(c) If disconnection error occurs at CHO, U01.01.4 (CHO disconnection) is on and M0001 bit is set.
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(3) Program example (in case of IEC type)

BE0T.1E 0 EUEOLT.0 0 EURDLTLTA O RUKOLT.16 0 EUEDL1.24 start
{ | 1/} 1/ [ 1/ —
Temp, Temp, Temp, Temp, Tenp,
Measuring Measuring  Measuring  Measuring  Measuring
Module Module Module Module Miodu | &
Modu | e CHO . Modole HAP CHO CHO
Ready Of foet /Gai Error Running Setting
] n Error Error
start MOYE
| | EN EWD |
CHOTempDat
¥w0.1.4 4 IN OUT a
Temp,
Measuring
Module
CHO Tenp.
Walue
CHOD | sconn
ectionErro
alx0.1.20 r
{ | S
Tenip,
Measuring
Madule
CHO Input
Disconnect

an

1

(a) If module is running normally, operation start bit is on
%UXO0.1.15 (Module Ready) = On
%UX0.1.0 (CH 0 offset/gain adjustment error) = Off
%UX0.1.14 (Module H/W error) = Off
%UX0.1.16 (CH 0 running) = On
%UX0.1.24 (Setting error) = Off
(b) If operation start bit is on, it moves CH 0 temp. conversion value (%UWO0.1.4) into CH 0 temp.
data
(c) If CH 0 disconnection error occurs, %UX0.1.20 (CHO disconnection) is on and CH 0
disconnection error bit is set
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5.7.2 Program example using PUT/GET instruction

(1) Program example

FO03B [ pur 1 0 hODD1 L
i
Uol.00.F  UOT.00.0  UDI.0O.E  LOT.O1D  UD.0N.8 MO000
i (| (Mt Ll (Ml ¥
01 poy  DI_CHOAD 01 WDTER _O1CHOLAC _O1_CHO_SE
i JERR R T TERR
— 278 2%
T | o Uoi.04  DoooD |
01 CHOTE
P
01014 bl
01 CH0LBO
ut
iy :
1 G 1 27 D001 |
END

(a) It writes h0001 at address 0 of slot 1 in order to enable CHO.
(b) If module is under normal operation, MO0OO 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 DO00O.
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 M0001 bit is set.
(e) If MOOOO is on, setting error (address 27) of CHO moves to D0O001. 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)

[H=TT4
AFA155 PUT_WORD
|} RED  DOME}
| 1 scan O
IHST15
start GET_WORD
— —— REll [DOHEL 0 JBASE  STATE
Il JBASE  STATE 1 J3L0T
N CHOErrorin
1 JSLOT  DATAL fa 0 -M?ED
21 -M%?D 1 JOATA
| AUEDLE BUMDLTLD 0 RUMDLT14 XURODLTIE O EUKD.1.24 start
{ | 1/ 1/ { | 11 —
Temp, Temp, Tenp, Tenp, Temp,
Measuring  Measuring  Measuring  Measuring  Measuring
Module : Module : Module : Module Modu | &
Module CHO Module HAY CHO CHOD
Ready 0f f st /Ga i Error Running Setting
] n Errar Errar
start MOYE
— —— EM  ENOL
CHOTempDat
gowo. 1.4 4 IN O OUT L i
Tenp,
Measuring
Module :
CHO Tenp.
Yalue
N CHOD | sonn
ectionErro
#x0.1.20 r
— | 53—
Tenp,
Measuring
Module
CHO Input
Disconnect

ian

(a) Writes 1 at address 0 of slot 1 and operates CH 0 by using PUT_WORD function block.
(b) If operation start bit is on, reads CH 0 setting error (address 27) and movies it into DO001.
(c) If module is running normally, operation start bit is on.

%UX0.1.15 (module Ready) = On

%UXO0.1.0 (CH 0 offset/gain adjustment error) = Off

%UXO0.1.14 (Module H/W error) = Off

%UX0.1.16 (CH 0 running) = On
%UX0.1.24 (setting error) = Off

(d) Operation start bit is on, moves CH 0 temp. conversion value (%UWO0.1.4) into CH 0 temp.
data
(e) Disconnection error occurs at CH 0, %UX0.1.20 (CH 0 disconnection) is on and CH 0
disconnection error bit is set.
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5.7.3 Example when error occurs

(1) Program example

FO03B [ pur 1 0 hODD1 L
10N
Uol.00.F  UOT.00.0  UDI.0O.E  LOT.O1D  UD.0N.8 MO000
i il 1 i) il D
01 poy  DI_CHOAD 01 WDTER _O1CHOLAC _O1_CHO_SE
S JERR R T TERR
— -2700 -2700
T | o Uoi.04  DoooD |
01 CHOTE
P
uo1.01.4 MO0
.I .
_01_CHO_BO
ut
iy :
1 | T 1 27 D001 |
END

(a) If disconnection error occurs at CHO, U01.01.4 (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 62836
Signed Decimal -2700 (-270.07C)
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.

b{

RUN LED flickers every 0.2 sec. I

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

(2) RUN LED is off.

RUN LED is off.

{1

Thermocouple input module is installed correctly?

No :> Correctly install this module.

hi

I/0 information can be seen at the XG5000.

No > Contact the nearest agency or LS branch office.

i

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

Yes > Contact the nearest agency or LS branch office.
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(3) ALM LED flickers.

ALM LED flickers.

0

Sensor wiring is normal.

No

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.

P

hi

FG ground is normal.

Wire properly referring to wiring method of user manual.

>

Supply external power (DC 24V)

o

\ik

Parameter setting is normal.
(Channel status, sensor type)

>

Execute FG ground properly referring to user
manual

ki

| Contact the nearest agency or LS branch office. I

Set parameter properly referring to user manual.
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5.8.4 Error code and measure

(1) Measure when error flag of data 1/0 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
error

CH2 offset/gain adjustment
error

CHB3 offset/gain adjustment On: error
error Off: normal

U0x.00.0 %UX0.x.0

U0x.00.1 %UX0.x.1 If repeated when restarting
the power, contact custom

service center

U0x.00.2 %UX0.x.2

U0x.00.3 %UX0.x.3

If repeated when restarting
U0x.00.D %UX0.x.13 | Module offset/gain backup error the power, contact custom
service center

If repeated when restarting

U0x.00.E %UX0.x.14 | Module H/W error the power, contact custom
service center

U0x.01.8 %UX0.x.24 | CHO setting error Parameter setting | Check the parameter setting

U0x.01.9 %UX0.x.25 | CH1 setting error On: setting error area (address 27~30) by GET

U0x.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) 014~044 1~4

Bit1 Filter constant setting (Off: normal, On: error) 061~094 6~9

Average processing method setting
(Off: normal, On: error)
Bit3 Time average value (Off: normal, On: error)

B|t2 OAH""ODH 10"13

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) 13u~1AH 19~26

(b) Checking setting error information
Check the setting error information (address 27~30) area by GET instruction.
Ex.1) In case thermocouple input module is mounted at slot 1.

HomoD | 1 2 00000 |
| & 1 28 00001 |
| & 1 29 00002 |
| 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 [HETTT
ReadErrar GET_WORD GET_WORD
|| REQ  O0OME REQ  DOOMEF
0 JBASE  STATE 0 JBASE  STATE
1 43LOT D&T&F  CHOError 1 48LOT D&T&F CHIError
21 AMa00 28 JMa00
_ R R
n IWST18 IW5T19
GET_WORD GET_WORD
REL  O0ONE REL  OOMNE}
0 JBASE  STATL 0 JBASE  STATL
1 JELOT  DATAE CHZError 1 JELOT  DATAE  CH3Error
29 AMa00 30 JM&00
_ R R

(c) In case setting error occurs, setting error representation flag (U0x.01.8~ U0x.01.B, in case of
IEC type %UX0.x.24 ~ %UX0.x.27) will be on and it will act as default value. If setting error
representation flag (UOx.01.8~ U0x.01.B, in case of IEC type, %UX0.x.24 ~ %UX0.x.27) is on,
check above setting error information 1By ~ 1Fy4 (address 27~30) area, check related memory
address 014 ~ 1A (address 1~26) and cancel error.
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Chapter 6 Analog Combo Module

6.1 Pre-operation Setting Procedure

Please proceed as follows before operating analog combo module.

XBF-AHO4A

In case of error or abnormal analog input or]
digital output, see Diagnosis.

Check Performance Specifications I—o Specification (6.2 Performance
Specifications)

Operating Environment
1/0 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/O Test

XG5000 Special Module
Monitor Test Mode

Parameter Setting @ Parameter

XG5000 I/O Parameter

Programming I—Q Programming
® Analog Data Read/Write Program

(U Device)
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6.2 Specification

6.2.1 General Specification

This section describes general specifications of the analog mix module.

L Applicable
No. Item Specification Standard
1 Working 0 ~ 55 °C
Temperature
2 Storage 25~ +70 °C
Temperature
3 Worl.(lr?g 5 ~ 95%RH, no condensate
Humidity
4 Stor?ge 5 ~ 95%RH, no condensate
Humidity
Intermittent Vibration -
Frequency Acceleration Amplitude Cycle
10 < f < 57Hz - 0.075mm
57 < f < 2
5 | Vibration 150Hz 9.8m/s(16) B
Resistance Continuous Vibration 10 cycles IEC61131-2
forX,Y, Z
Frequency Acceleration Amplitude each
10 < f < 57Hz - 0.035mm
57 < f < 2
150Hz2 4.9m/s*(0.5G) -
Impact « Max. impact acceleration: 147 m/s*(15G)
6 .p e Duration: 11ms IEC61131-2
Resistance . . .
¢ Pulse Shape: sinusoidal half-wave pulse (3 cycles in X, Y, Z)
Rectangular LS Self Test
+
Impulse Noise 1,500V Standard
Static Electricity . . IEC61131-2
Discharge Voltage: 4kV (contact discharge) IEC61000-4-2
. Radiation
Noise . IEC61131-2,
7 Resistance Elec?tromag.netlc 27 ~ 500 MHz, 10V/m IEC61000-4-3
Field Noise
Classific Power Digital/Analog 1/0,
Past Transient ation Module Communication Interface IEC61131-2
/Burst Noi IEC61000-4-4
urstNOISE 1 Voltage 2KV 1KV
8 Environment No corrosive gas or dust
9 Altitude 2,000m max.
10 Contaminati 2 or less
on
11 Cooling Natural air cooling
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6.2.2 Performance Specification
This section specified the performance of analog mix module.

(1) Input Performance Specification

Classification Input Performance Specification

No. input channels 2 channels

Type Voltage Current

DC1~5V DC 4 ~ 20mA

Analog DCO0 ~5V DC 0 ~ 20mA
Input DC O~ 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 (DC 0 ~ 10V)

Percentile
0~ 1000
Value
1/4000
Max. Resolution 1.25nvV (DC 1~5V, 0~5V) 5uA (DC4~20mA, 0~20mA)
2.5mv (DC 0~10V)
Precision 1+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
DC 0~ 5V DC 0 ~ 20mA
Analog
DC 0~ 10V (Load resistance: 510 Q max.)
Output
Range (Load resistance: 2kQ min.)
Range
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

1.25MW (DC 1~5V, 0~5V) 5uA (DCA4~20mA, 0~20MA)

2,51V (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) /0 Common Performance

Specification

Classification

1/0 Common Performance Specification

Insulation Type

Photo-coupler isolation between 1/0O terminal and PLC power

source (no insulation between channels)

I/0O Terminals

11 point terminal block

1/0O Points

Fixed type: 64 points

Max. No. of Installation

7 units (XBM-DxxxS “S” type)
10 units (XB(E)C-DxxxH “H” type)

Internal (DC 5V) 120mA
Current
External (DC 24V) | 130mA
Weight 739
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6.3 Major Components

Major components are as follows;

M
XBF—AHO4A
INPUT -t @®
OUTPUT - ®
®— »
Vo]
L= | fe—o
s[cHo||
Elom (|lT }4— @
(4=
ls | o
L=
f+[ =]
g on | 2 -«
3 i1 (=]
[-HE
ne |[e]
(=]
DC24V -
i | } @
XBF—AHO4A
=0
No. Name Description
» Indicate operation of input part
On: normal operation
@ |INPUT LED Flashing: in error (1 sec. flashing)
Off: power off or module failure
» Indicate operation of output part
On: normal operation
® | OUTPUT LED Flashing: in error (1 sec. flashing)
Off: power off or module failure
® Input  Volt/Current| » Switch for selecting voltage/current input of analog input
Select Switch Ch0and Ch 1
@ 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/0O 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.

-«——Practical analog input range———»

1011 | 2047 | 4047
1000 | 2000 | 4000
&7 Gain
value
750 | 1000 | 3000
Digital | 0 2000
output
250 | -1000 | 1000
0 -2000 0
-12 -2048 -48 ~—— Offset value
DC 4 ~ 20 mA 4mA 12 mA 20 mA
DC 0 ~ 20 mA 0mA 10 mA 20 mA
Analog DC1~5V 1V 3V 5V
input DCO~5V Y 25V 5V
\ DCO~10V oV 5V 10V

1) DC 4 ~ 20mA Range Input

Digital Analog Input Current (mA)

Output Range 381 2 8 12 16 20 | 2018
(%”figggg)va'“e 48 0 1000 | 2000 | 3000 | 4000 | 4047
ﬁggggﬂgg&) 2048 | 2000 |  -1000 0 1000 | 2000 | 2047
(F;rggifez\ég'(;l)e 381 400 800 1200 | 1600 | 2000 | 2018
\F;Z[See?g"f 1000) 12 0 250 500 750 1000 | 1011




Chap. 6 Analog Combo Module

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 5 504
(%nfigggg)Value -48 0 1000 2000 3000 4000 4047
??gggyggj(fo) -2048 -2000 -1000 0 1000 2000 2047
ngg iies\égl)ue 96 100 200 300 400 500 504
\F;erﬁee(n(;”f 1000) -12 0 250 500 750 1000 1011

4) DC 0 ~ 5V Range Input

Digital Analog Input Voltage (V)

Output Range -0.06 0 1.25 25 3.75 5 5.05
Unsigned Value 48 0 1000 | 2000 | 3000 | 4000 | 4047
(0 ~ 4000)

Signed Value 2048 | 2000 |  -1000 0 1000 | 2000 | 2047
(-2000 ~ 2000)

Precise Value 6 0 125 250 375 500 505
(0 ~ 500)

Percentile -12 0 250 500 750 1000 1011

Value(0 ~ 1000)

5) DC 0 ~ 10V Range Input

Digital Analog Input Voltage (V)

Output Range -0.12 0 2.5 5 7.5 10 10.11
Unsigned Value -48 0 1000 2000 3000 4000 4047
(0 ~ 4000)

Signed Value 2048 | -2000 | -1000 0 1000 2000 2047

(-2000 ~ 2000)

Precise Value

12 0 250 500 750 1000 1011
(0 ~ 1000)

Percentile

-12 0 250 500 750 1000 1011
Value(0 ~ 1000)
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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
xf Gain
value
750 1000 3000
Digital
input 500 0 2000
250 -1000 1000
0 -2000 0
-12 -2048 -48 * Offset
value
DC 4 ~20 mA 4 mA 12 mA 20 mA
Analog DC 0 ~ 20 mA 0 mA 10 mA 20 mA
output DC1~5V 1V 3V 5V
DCO~5V ov 25V 5V
DCO~10V oV 5V 10V
1) DC 4 ~ 20mA Range Output
Digital Input Analog Output Current (mA)
Range 4AmA 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 ovel
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 2000 over
(0 ~ 2000) 0 500 1000 1500 2000
Percentile
0 less 1000 over
Value(0 ~ 1000) 0 250 500 750 1000
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3) DC 1 ~ 5V Range Output

Digital Input Analog Output Voltage (V)

Range 1V less 1 2 3 4 5 5V over
(%”fif{ggg)va'“e 0 less 0 1000 2000 3000 4000 | 4000 over
5295‘55’ v 2'0“50) -2000 less|  -2000 | -1000 0 1000 2000 | 2000 over
ngg‘ii.,gg')“e 100 less 100 200 300 400 500 | 500 over
CZ[S}:{‘J"E 1000) | 0less 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 2.5 5 7.5 10 10V 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 0 250 500 750 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%.

S 2000

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-AH04A is £0.5%

20 1mA 1006V ——J—F--————m——— o m o —— =
19.9mAZOMA g o5y 1Y I T oo ——————-——=
>

>

B

o
S  10mA 5V

o

C
g

e

0.1mA 0.05V -~ —

0.1mA ™A .05y V2

0 2000 4000
Digital input

(1) Precision at 5V output;
4000 x 0.5% = 20, therefore,
precision range at 5V output is; (5V - 20%x0.0025V) ~ (5V+20%0.0025V) = 4.95 ~ 5.05V .

(2) Precision at 10V output;
4000 % 0.5% = 20, therefore,
precision range at 10V output is; (10V-20x0.0025V) ~ (5V+20%0.0025V) = 9.95 ~ 10.05V.
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6.6 Functions of Analog Combo Module

The functions of XBF-AH04A Module are as follows.

Function Description

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

. Specify desired range of analog /0.

/0 Voltage /current | . Select voltage/current with external switch, and set up range with parameter.

range setting . Analog Mix Module provides 2 ranges(4~20mA, 0~20mA) of current I1/0O and 3
ranges (1~5V, 0~5V, 0~10V) of voltage I/O.

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

. Sampling Process
- If A/D conversion method has not been specified, the module processes sampling.
A/D input conversion | . Filter process
method - Filters rapid changes in input value by external noise.
. Averaging process
- Outputs A/D converted value averaged by time, cycle, and moving.

D/A  output status | .Sets up channel output state at transition from run to stop.
setting . Provides 4 output selections (Previous, Minimum, Mean, Maximum Values)

6.6.1 Sampling Process
In popular A/D conversion process, analog input signals are collected at constant time intervals
and A/D converted. The time elapsed for the analog signals converted into digital signals and
saved in memory device depends upon the number of channels used.

(Process Time) = (No. of Channels Used) x (Conversion Rate)

(Ex.) Process time when using 3 of 4 I/0O channels;
3x1 ms =30 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 esentInput x1ms x No.ofChannelsUsed)

Pr esentlyFilteredinput = -
FilterCons tant + (Ims x No.ofChannelsUsed)

Filter Constant setting range = 4 ~ 64000 [ms]

A
Input e |nput after filtration
Actual input

1000
632
0

H . »

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 :

J ~—4 L4

A—H—H—hd—hd—hd—hd—hd—H—H—H—H—H—bd—bd—h
Channel Scanning Intervals (1ms/Ch. Used)

A
v

> >

Averaging Averaging Sampling
Section Section Section

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

AverageTime
No.ofChannelsUsed x1ms

No. Averaging Cycles =

(2) Average by Cycles
The input values of the designated channel are accumulated for the preset cycles, and the
average value of the total sum is outputted in digital data.

|
I = Averaged input value |
: Actual input value :

HHi—hd—hd—hd—hd—hHﬂ—hi—bd—bd—H—hd—bd—b
Channel Scanning Intervals (1ms/Ch. Used)

A
A

>4 L |

Averaging Averaging Sampling
Section Section Section

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

Averaginghterval [ms] = AveragingGyclex No.ofChanneldJsed 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.

(L4 @D+ 3+ (50 4+ (4) + (52 4-(B)
Averaging No. Averaging No.

(3 + 03 + )+ 105
Averaging No.
Channel Scanning Intervals (Tms/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 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 flashes 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 flashes if 1 or more channels are open.

Input Connection Channel Input LED Open Line
P Operation State Flag
Working On Off
Normal
Stopped On Off
Input wire open or Working Flash (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 mix module when the PLC
system is transferred from run to stop.

(2) Type
Channel output can be one of the followings;
(a) Previous value: maintains the last output from normal operation.
(b) Minimum: outputs the least values of the respective output ranges.
(c) Median: outputs the median values of the respective output ranges.
(d) Maximum: outputs the largest values of the respective output ranges.

(3) Example
Assume that the output channel range is set to 4 ~ 20mA and the output level is 10mA. If the
PLC system is switched from run to stop status, the output will be one of followings according to
the setting;
(a) Previous value: maintains 10mA which is the previous normal operation value.
(b) Minimum: outputs 4mA which is the minimum of the output range setting.
(c) Median: outputs 12mA which is the median of the output range setting.
(d) Maximum: outputs 20mA which is the maximum of the output range setting.
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6.7 Wiring

6.7.1 Precautions for Wiring

(1) Keep the I/O signal lines of the analog mix 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 (0.3mm) or higher grade.

(3) Keep the cables away from heat source or oil. Otherwise, short-circuit, damage, or malfunction
of the module may occur.

(4) Check polarity at terminal block connection.

(5) Keep the cables away from high voltage line or power line to avoid malfunction or failure of the
module by induction.

6.7.2 Exemplary Analog Input Wiring

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

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

(3) Set only the channels to be used up for operation.

(4) Analog mix 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

QUTFUT

Voltage/Current
Selection
Switch
) - - = ; o I]:I
Slewn ||r= SleHi 1T
s = CH1 [T
= =[omo| [ T
= ~1L ElcH (T
~ >
+D> .m CH1 CHo+ |—3H° = ~lo
- \/ - CHO- 5 7[ E:]
CH1+ %5,"" IE:'
CH1= L_[ 59
[#2{ =
2 -]
E
3=y
4=
e (=]
DC power Supply DC24V+ (e
(for analog device) DC24V- Iuczi ey
Hi=
XEF—AHD4A
| =

q
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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—AHOD4A
INFUT
QUTPUT
Voltage/Current
selection switch
- V |
. 2-Wire | Fa womm—" . -
DC - - _ —
_—[ Transmitter I /J7 'é, — §CHO —
“lonllr— =
=[eHo|| £l D
— s[eHo||
~ ElcH [T
+ -Wi CHi— + ~o)B
T 2-Wire n— |—D ~|©
DC_—I: Transmitter |-—& ....... .'T)_I_El_ g:g+ |—3.”0 o
,J, Crr | San| 2
=
77 CH1— |_—G =3
K l=:
oty (2
8+[ o
R [
e [[o7]
DC power supply DC24V+ (=]
. — | [pczav
(For analog device) DC24V: e
XBF—AHO4A
L=

(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.

9
XBF—AHO4A
INFUT
QUTPUT
Voltage/Current
selection switch
+ - _ V |
DC_I: 4—er§ Vesl _ 1+ [
_ Transmitter 'é p §CHO T
== “lonlf T
— s[ero] |
g ~L Elow ||
+ - ~
4-Wire Ho ~|©
DC_ Transmitter g;igj I* =]
Crtr | San| 2
e I
CHi- L_[ =
K l=:
2ol
8+[ o
R [
e [[o7]
DC power supply DC24V+ (=]
" — | [pcasv
(For analog device) DC24V 4 2]
XBF—AHO4A
Y=
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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 mTmmmmTmmmomees '
: ] I i
| |_| ! |_| ' !
! Vs <> | Vin i R
| | Re |
: | 5 i
. Load : [N |
TmTmTmmsmmmmomoooee 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]
0%V =(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.

. =
YEF=AHO4A
BT
OUTRUT
B Voltage/current
selection switch
- T - =
ZlcHo|l—
ra
=lewn || T3
s|cHo || T
=~ EloH ||
~ .3

DO24Y+
supply DC2av- | [52*]
(Far analag ¥=
device) KB —AHOAA,

'._|: :| .l:]
Mo

PRRERREE]  [0000]:

(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.

ﬁ
XBF—AHO4A
INPUT
QUTPUT
Voltage/current
selection switch
_ V |
Vel _ 4+ 7 |
gmo — ;CHO 1 -
“les || Slem |
s[eHe] |3
EM — sjerojfl 1
~L 0 |Blem ||
~ >
|—CHO ~©e
=
oy |
‘L’rE =]
-—[=7]
o A [
CHO- E—EIE::I
CH1+ |Ecm =
CH1 T+
— | -H =
e |[oF]
DC24V+
DC power supply DCZ4V =]
(For analog DC24V— “— (o]
device)
ABF=AHO4A

- JE
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6.8 Operation Parameter Setting

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

(1) Setting Items
For user convenience, XG5000 provides GUI (graphic user interface) for analog mix module
parameter setting. The items which can be set up in the [I/O Parameter] in the XG5000 project

window are as follows.

Iltem 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
[I10 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
5 HF AH +
=3 MewPLC{=GB-=BCHI-Offline
¥ Wariable/Comment
=-[#& Parameter
Basic Parameter
H /0 Parameter
+- & Embedded F‘aran'[‘e\__ter
= Scan Program ‘3
MewPragram

L 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.

1/0 Parameter Setting EJ_

AIIBanelSe’Eage l

=

=
= 15
= 5
= 17
= 5
= 9

= 10

= @ Base 00 : Default

= 0
: Default
= 02 Default
= 03
» Default
» Default
» Default
» Default
» Default
: Default

Default

Default

Default

| sl |

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

Ofrnair]

w|m|-|m|;|e ||

=

|

pit ¥ | 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.

R

MIBM]&{EAE ]

[2x]

)
= [

=
=

= 10

= @D Base 00 : Default

= 00
¢ Default
= 02
: Default
: Default
t Default
= 06
= 07
= 05
= 09 Default
* Default

Default

Default

Default
Default
Default

| st |

Module |

Comment | Input Filker ‘Emergency Dut| Allocation

O[main]

wlm|~|o|m]|e|w|r

=

[E3] ,@, Communication Module List

= _:—
Digital Module List

g

@, Special Module List

2] @ Analog Input Module

[ @ Analog Output Module
@ Temp. Measuring Module
= B Analog |0 Module

Pt ¥ ] [ ok |[ Cancel

(e) To set up parameter, double click with the respective slot being selected, or click [Detail] button.

I/0 Parameter. Setting

AIIBaselSe’.Ease l

= {3 Base 00 : Default
: Default

Slot

Module |

Comment

| Input Filker |Emergenc:yDut|

Allocation |

o 00
=N
= 02
o= U
o= 04
= 5
o= UG
o= U7
= 0B

1 XBF-AHO44 (1
: Default
: Default
: Default
: Default
: Default
: Default
: Default
= 09 : Default
= 10

Default

O[main]
1

(=N == R - PN S 5 P N

=

#BF-4HO44 (110, 2/2 -

N

Delete Al | [ Detals | [ Pt ¥ ] [ ok ][ Ccancel
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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-AHD44 (1/0, 2/2 CH) 33

XBF-AHD44 (170, 2/2 CH)
Input Parameter CHO | CH1 |
[ Channel status Dizable ﬂ Digzable
[ Input range 4~ 20mé, 4~ 20mgd,
Output type 04000 04000
Filter constant 1} a
[ Awerage processing Sampling Sampling
Awerage value 1] 0
Output Parameter Channel 0 Channel 1
[] Channel status Dizable Dizable
] Output range 4~20mé, 4-20md,
Input type 0~=4000 0~4000
] 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]]
Project Edit Find/Replace Miew Online |Monitor) Debug Tools Window Help
W . = 4 Stop Monitaring
iDzaEs o @ 8w d@

= & :.@. Pause
sRos an &

1 Pausing Conditions, [
(3 Change Current Yalue, . =

H S

Project Window

lterns Systen Monitoring -
=T Ab Device Monitaring

=i MewPLC(xGE-XECH}-RunWarming @ Special Module Monitaring

i % S‘aurgii?;rem Variables {4 Trend Monitaring

Basic Parameter

B 170 Paramster [ Custom Events
#- & Embedded Parameter E, Data Traces

= Scan Program
)

MewProgram
User Function/Function Block
S5 User Data Type

B

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/0O parameters are deleted after exit from [Special Module Monitor].

3) the test function of the [Special Module Monitor] enables testing analog mix modules without
sequence programming.
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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.

Base Slat todule
fPBazen ﬂ Internal High Speed Counter Module{Jpen-Collectar, 8-CH)
Inkernal Pozition Module [Open-Collector, 2-CH)
WEF-AH 44 [1/ H]
£ >
Module [nfo. Monitor

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

Special Module Infomation E|E‘

uu Displays the informations of special module.
ltem Information |
todule Mame XBF-4HD4A (170, 2/2 CH]
08 Ver Wer. 3.01
05 Update Date 2009323
Module Status Nomal. [0)

(c) Click the [Monitor] button in the “Special Module” window. The “Special Module Monitor’
window will appear as shown below.

®BF-AHD44 (110, 2/2 CH)

Input Iter MawMinvalue | Curentvalue |
CHO A/D value
CH1 A/D value
Dulput tem Seftngvalue | Cunentvaue |
CHO Digital value
CH1 Digital value
Input ltem Setting Yalug Current Y alue ‘
Channel CHO ~
Channel status Disable
Input range: 4 20ma,
Output type: 04000
Filter constant o
Awerage processing Sampling
Average value [t}
Output ltem Setting Value Current ¥ alue
Charnels CHO
Channel status Disable
Output range 4 20ma,
Input type 04000
CH. Output type Farmer value
D/ Digital value o
Dutput enable Disable

Feset max/min value | [ Stat bonitaring |

Close
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(d) [Start Monitoring]: click [Start Monitoring] to look up the digital input data of the channel
currently in operation. The screen shot below is a monitoring window when all the
channels are in operation status.

#BF-AHO4A [1/0, 2/2 CH)
Input [tem b axMin value | Current value ‘
CHO &/D value 0/ i} Input Monltorlng
CH1 &/D value 0/0 0
Output item Setting value | LCurrent value |
CHO Digital value 1] . .
CH1 Digital value u] OUtDUt M0n|t0r|ng
Input [tem Setting Yalue Curent ' alue
Channel CHO
Channel status Dizable Dizable
Input range 4~ 20md, 47 20md,
Dutput type 0~4000 v [ Detail information
Filter constant 1] o Of |nput CHO
Average processing Sampling Sampling
Awerage value 0 1]
Output Item Setting Walue Current W alue
Channels CHO
Channel status Dizable Dizable
Output range 4~20md, 4 20md, Detail information
Irput type 04000 04000 | » EE— Of Output CHO
CH. Output type Former value Famner value
D4 Digital value o o
Output enable Dizable Dizable
[ Beset maw/min value ] i Stop Monitoring |
Cloge

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.

HBF-4HD44 (170, 242 CH)
Input Item Maw/Min value | Current value |
CHOA/D value 0/0 ]
CH1 &/D value 0/0 0
Output item Setting value | Current value |
CHO Digital walue i}
CH1 Digital walue i}
Input Item Setting Value Current ¥ alue
Channel CHO
Channel status Enable Enable
Input range 4720, 4 20md
Output type 04000 0~-4000
Filter constant 1] 1]
Average processing Sampling Sampling
Ayverage value 1] 1]
Output [tem Setting Yalug Current Value
Charnels CHO
Channel status Enable Enable
Output range 4~ 20mé, 4~ 20ms
Input type 04000 0-4000
CH. Dutput type Foirner valug Former value
D24 Digital value 1] i}
Output enable Dizable Dizable
[ Beset max/min value ] [ Stop Monitaring ] | Test |
Cloze

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].

XBF-AHO44 [1/0, 2/2 CH)

Inpuit Item 1 ax/Min value Current value . .
THOA/D valus 070 2 ‘ > Monitors Max/Min value
CH1 &/D value 0/0 1}

Output item Setting value Cuirent valug ‘
CHO Digital value 1]
CH1 Digital valus o

Input [tem Setting Walue Current W alue

Channel CHO
Channel status Dizable Dizable

Input range 42 0mdy 47 20mé,
Output type 04000 a-~-4000
Filter constant 0 o
Average processing Sampling Sampling
Avwerage value a 1]
Output ltem Setting Yalue Current Walue

Channels CHO
Channel status Dizable Dizable
Output range 4~ 20mdb, 47 20md,

Input tupe 04000 0~-4000
CH. Output type Former value Famner value
D/, Digital value a 1]
Output enable Dizable Dizable
[ Beset mas/min value ] '[; topr oo > Resets MaX/MIn Value
Cloze

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 Parameier Setting E|E|

AIIBanelSe’.Ea;e I

= @ Base 00 : Default | Slot | Module | Comment | Input Filter |Emergenc:y Dut‘ Allocation

== 00 : Default Dfmain]

& 01 : XBF-AHD4A {1/ 1 : - PO0040 ~ POOO?F
= 02 : Default
== 03 Default
== 04 Default
== 05 Default
= U6 Default
= 07 Default
= 08 Default
== 09 Default
== 10 Default

[2 =3 RS =0 L N Y XY

=

Deete Al | [ Dewmis [ Pt ¥ ] [ ok [ Cance

b) Double click [Variables/Comment].
® AH - XGHD0OD - [Variable/Comment]

4 Project Edit Find/Replace Miew Online Monitor Debug Tools Window Help
= = a4 BEEO 2 4 B2 X =EE

L
i

i

EEEEIEE

Project Window x )

lems [V] view variable I:EI ViewDevies | [ ] View Flag l

=5 &H + Variable Twpe | Device |  lsed |
=@ NewPLC(XGE-XBCH)-Offline 1 O

23 Variable/Comment
=-[# Parameter
Basic Parameter
B /0 Paramater
E Embedded Paramater
=] Scan Program
MewProgram

(c) In the ‘Edit’ menu, select ‘U-Device Auto Registration’ (special module variable auto registration).
® AH - XG5000 - [Variable/Comment]

R,g Broject |Edit| Find/Replace ¥iew OQnline Monitor Debug Tools Window Help

DE@ ol P BB X LK Db BN B W AL
¥ Cut Chlax 2 RE!
5 1 4 Com s o EEEn & @
Project Windo x .
lems . Delete Del [V] view variable l@\"ew}evoe (%] view Fisg ]
2B AH = Select &l Cirl+d, Yariable Tvpe | Device | Used |
1 I
FD D og Insen Line CtrisL
- 8¢ Delete Line Ctrl+D

Export VWariables to File..,

E| Register U Device
R
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(d) Click “Yes.’
]
@ Automatically register comments in the U Dedces sccoeding to the special module w2 in the 'O parimieter
- The previcus comment will be deleted
Contimse?

i

(e) Variables are registered as shown below.

[V] view variable l?\.rewmm (] view Fiag |
Yariable | Tvpe ‘| Device | Used | Comment
1 _0_ERR BIT at.oo.a r dnalog 10 Module: Module Errar
2 _01_ROy BIT at.oa.F r dnalog 10 Module: Module Ready
B _01_ADO_ACT BIT oi.o1.0 r fnalog 10 Module: Input CHO dctive
4 _01_AD1_ACT BIT Uot.ot.1 r fnalog 10 Module: Input CHI dctive
5 _01_DA0_ACT BIT or.om.2 r #nalog 10 Module: Output CHO Active
i _01_0A1_ACT BIT o1.o1.3 r #nalog 10 Module: Output CHY dctive
7 _M_400_100 BIT uo.or.4 Il #nalog 10 Module: Input CHO Disconnection Flag
g _M_am_100 BIT o.or.s Il #nalog 10 Module: Input CHY Disconnection Flag
3 _01_A00_ERR BIT uat.on.a r dnalog 10 Module: Input CHO Error
n _01_AD_ERR BIT uo.or.9 r #malog 10 Module: Input CHY Error
11 _01_DAD_ERR BIT 0101, 4 r dnalog 10 Module: Outpot CHO Error
12 |_D1_DA1_ERR BIT 1Jo1.01.8 r #nalog 10 Module: Output CHI Error
13 |_D1_DAD_OUTEM  BIT 1Jo1.06.0 r #nalog 10 Module: Output CHO Status Setting
14 [ 01_DA1_OUTEM BIT 101,061 r #nalog 10 Module: Output CHI Status Setting
15 [ _01_AD0_DATA WORD 101,04 r #nalog 10 Module: Input CHO Data
16 | _01_A01_DATA WORD 1J01.05 I #nalog 10 Module: Input CH1 Data
17 | _01_DAD_DATA WORD o1.ov r #nalog 10 Module: Output CHO DATA
18 |_01_DAT_DATA WORD 1Jo1.08 r #nalog 10 Module: Output CHI DATA

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

|V | Global Variable lT Direct Variable Comment [¥] Flag l
Yariable Kind | Yariable | Type | hddress ||'|"|'tl'a| |Retain| Uzed | Comment
2 YAR_GLOBAL _01_ADD_DATA WORD Fmo, 1.4 r r #nalog 10 Module: Input CHO Data
3 YAR_GLOBAL _01_ADD_ERR BOOL BUKD.1.24 r r #nalog 10 Module: Input CHO Error
] YAR_GLOBAL _01_4D0_ 100 BOOL AUXD.1.20 r r dralog 10 Module: Input CHO Disconnection
5 Y4R_GLOBAL _01_ADN_&CT BOOL AUXD. 117 r r dnalog 10 Module: Input CHI hctive
B Y&R_GLOBAL _01_ADN0_DATA WORD Ao, 1.5 r r dnalog 10 Module! Input CHI Data
7 Y&R_GLOBAL _01_ADN_ERR BOOL RUKD.1.25 r r dnalog 10 Module: Imput CHI Error
g YAR_GLOBAL _01_AD1_100 BOOL BUX0.1.21 r r #nalog 10 Module: Input CHI Disconnect ion
] WY&R_GLOBAL _01_DAD_SCT BOOL EUKD.1.18 r r dnalog 10 Module: Output CHO Active
10 |Y4R_GLOBAL _01_DAD_DAT A WORD Fmo. 1.7 r r dnalog 10 Module: Output CHO DATA
11 YAR_GLOGAL _01_DAO_ERR BOOL BUKD, 1,26 r r #nalog 10 Module: Output CHO Error
12 |YAR_GLOBAL _01_DAD_DUTEN BOOL BUXD, 1,96 r r #ralog 10 Module: Output CHO Status Setti
13 |YAR_GLOBAL _01_DA1_ACT BOOL BUXD.1.19 r r dralog 10 Module: Output CHI Active
14 |Y4R_GLOBAL _01_D&1 _DATA WORD Fm0. 1.8 r r dralog 10 Module: Output CHI DATA
15 |Y4R_GLOBAL _01_D41_ERR BOOL BUXD.1.27 r r dralog 10 Module: Output CHI Error
16 |YAR_GLOBAL _01_DA&1_DUTEN BOOL 2UX0.1.97 r r dralog 10 Module! Output CHY Status Setti
17 |Y4R_GLOBAL _01_ERR BOOL 2UX0.1.0 r r 4nalog 10 Module: Module Error
18 |V4R_GLOBAL _01_ROY BOOL BUKD.1.15 r r dnalog 10 Module: Module Ready
19 i | 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.

(a) Below is an exemplary program for XG5000.

o

30

LI

i
311

L2

ig
520

L5

=)

331

e

30

Lt

311

L2

iq

s2n

L5

)

o

30

it

311

L2

ig

520

L5

ig

MOODOD — UO1.00.F  L01.01.0
My " " | Moy U0 0ooion |
uot.00.F  UO1.00.1
L " | oy Uor.os  oooior |
MOODO! — UO1.00.F  uot.o1,2 101,060
— I} I —
uot.oo.F - uot.o0.3 1ot 06,1
— | [ pa—
MOODOZ — UO1.00.F  Lot.ot1,2
iy " " | Moy 000200 uon.07 |
uotT.o0F UoLD1.3
iy " [ v Doozn! ut .08 ||
END
(b) In the ‘View' menu, click ‘View Variables.’ The devices are changed into variables.
_01_4D0_4C
HoOooo _01_ROV T WO JOTA0DE poonan L
— | I} [ | Th
01_4D1_AL
R TOTT T | wy DTADIDA oo L
— | [} - Th
_01_DAD_AC _01_DA0_ 0
Moo _01_AV T TEN
— | I} [ T
_01_DAT_4C _01_DA1_0
_01_RDV T TEN
— | [ —
MoOno2 01 _ROv _m_nT.q A 01_DA0_D
: ) O | MY Doozon k- L
01 _ROv _m_nTm_».c | 01_OAT_D
01 W oozor U1 —L
— | [ - AT
END
|
(c) In the ‘View' menu, click ‘View Device/Variables’ to look up the devices and variables at the same time.
MDDDIDIJ UD]I.UIU.F uml.ull.u [ W TeRT oo ||
0ROV _01_ADD_AC _01_ADD_DA
T Th
uo1.00.F  U0t.o0.1
L " | oy ugi.os  oooior ||
_ORDY _O1_AD0_AC _D1_ADT_DA
T Th
WOOOO!  uO1.00.F uot.or.2 Ut 06,0
— | [} o —
0ROV _01_DAD_AC _01_DAD_O
T TEN
uot.0o.F  Uot.00.3 Ut .06 1
— | . —
0ROV _01_DA1_AC _01_041_0
T TEN
WOOOO2 — UO1.00.F  uot.0r.2
Iy " " | oy Doo200 U007 ]
0ROV _01_DA0_AC _01_DAD_DA
T Th
”m'DF'F uml.ull.a | o Do0z01 un1.0g ||
0ROV _01_DA1_AC _01_0AT_DA
T Th
EHD

|
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(d) In the ‘View' menu, click ‘View Device/Description’ to look up the devices and descriptions at the same time.

MDIDDIDD UEIII.DID.F UEIII.DII.D | o .04 oooioo l—
#nalog 10 Analog 0 #nalog |0
Module: Module: Module:
Modu | & Input CHO Input CHO
Ready det ive Data
””"DF'F ””‘I'DI"‘ [ oy 016 oooiol ||
dnalog 10 Analog 10 dnalog 10
Module: Module: Module:
Modu | & Input CHI Input CHI
Feady et ive Data
MOooo1 uar.ooF o uorn.on.2 101.06.0
| | | | | |
" laneloa 10 dnalos 10 inalos 10
Module: Module: Module:
Module  Output CHO Output CHO
Feady et ive gt%it:l,ls
etting
uor.oo.F o uotn.ot1.a 101,061
L | 1
ﬁ\nalugl 10 ﬁ\nallugl 10 dnalog 10
Module: Module: Module:
Modu | & Output CHI Output CHI
Ready kit v gtﬁqs
etting
MIJIEID;JZ UEI]I.D;J.F UEI]I.DII.E | Wy 000200 0107 I—
#nalog 10 Analog 0 #nalog (0
Module: Module: Module:
Module  Output CHO Output CHO
Ready et jve DATA
uni.00.F - uni.of.3 [ wov Dol o1 0 ||
I 1 T L
#nalog 10 Analog 0 #nalog (0
Module: Module: Module:
Modul e Output CHI Output CHI
Ready hetive DATH
ErD
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(e) For IEC type also, as shown in Fig. (a) ~ (d), you can look up variables with
diversified options in the ‘View’ menu. The figure below is the case of an IEC type
with which the ‘View Variables/Descriptions’ option.

_01_AD0_AC
M0 _01_ROv T MOVE
— | { | [} EN  EWD ¢
dnalog 10 dnalog 10
Module: Module:
Modu e Imput CHO
Ready bt jve
_01_AD1_AC
_01_pOv T MOVE _01_401_D# CHIComwers
EM  EWO Th g OUT L ionValue
dnalog 10 dnalog 10 fnalog 10
Module: Module: Module:
Module Input CHI1 Input CHI
Ready bt jve [ata
_01_A00_DA CHOInputYa
Th 4 I ouT lue
#ralog 10
Module:
Input CHO
Data
_01_Dd0_AC _01_Dd0_0u
EMx1 _01_ROY T TEN
— | {1 { |
dnalog 10 dnalog 10 bralog 10
Module: Module: Module:
Module  Output CHO Qutput CHO
Ready hotive Status
Setting
_01_Dd1_AC _01_D1_0u
T TEN
] |
LI
dbralog [0 bralog 10
Module: Module:
Module  Output CHI Qutput CHI
Ready hetive Status
Setting
_07_0i0_aC
e _01_RDY T MOVE
— | | || END |
fnalog 10 dnalog 10
Module Module:
Module  Output CHO
Ready bt jve
_01_D&1_aC
_01_RDY T HOVE CHIDUt putY _01_DAT_D4
EM  END alue | ouT £ Th
fnalog 10 dnalog 10 tnalog 10
Module: Module: Module:
Module  Output CHI Output CHI
Ready hetive DATA
CHOOut puty _01_0A0_DA
alue 4 N OOT T
dnalog 10
Module:
Qutput CHO
DATA
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6.11 Constitution and Function of Internal Memory

An analog mix 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 1/O area.

Device Allocation - —
: — A eal ignal
Variable Type S” or “H IEC Type Description Write Direction
Type

_Oy_ERR BIT U0y.00.0 %UX0.y.0 Module error Read AHO4A —
_Oy_RDY BIT U0y.00.F | %UX0.y.15 | Module ready CPU
_Oy_ADO_ACT BIT U0y.01.0 %UX0.y.16 | Input Ch 0 operating Read
_Oy_AD1_ACT BIT U0y.01.1 %UX0.y.17 | Input Ch 1 operating AHO4A —
_Oy_DAO_ACT BIT U0y.01.2 | %UX0.y.18 | Output Ch 0 operating CPU
_Oy DA1_ACT BIT U0y.01.3 %UX0.y.19 | Output Ch 1 operating

Input Ch 0 open wire
_0Oy_ADO_IDD BIT U0y.01.4 %UXO0.y.20 detected Read | AHO4A N

Input Ch 1 open wire CPU

0,

_Oy_AD1_IDD BIT U0y.01.5 %UX0.y.21 detected
_Oy_ADO_ERR BIT U0y.01.8 %UX0.y.24 | Input Ch O error Read
_Oy_AD1_ERR BIT UOy.01.9 %UXO0.y.25 Input Ch 1 error AHO4A N
_Oy_DAO_ERR BIT UOy.01.A | %UX0.y.26 | Output Ch O error CPU
_Oy_DA1_ERR BIT UOy.01.B %UX0.y.27 | Output Ch 1 error

Input Ch 0 converted AHO4A —

0,

_Oy_ADO_DATA WORD | U0y.04 %UWO0.y.4 value Read | cpu

Input Ch 1 converted AHO4A —
_0Oy_AD1_DATA WORD | UOy.05 %UWO0.y.5 value Read | cpu
_Oy_DAO_OUTEN | BIT U0y.06.0 %UX0.y.96 | Ch 0 output state setting Write AHO4A PN
_Oy DA1_OUTEN | BIT U0y.06.1 %UX0.y.97 | Ch 1 output state setting CPU
_Oy_DAO_DATA WORD | U0y.07 %UWO.y.7 Output Ch 0 input value Write él;(L)J4A <
_Oy DA1_DATA WORD | UOy.08 %UWO0.y.8 Output Ch 1 input value Write é';84A -

- 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 mix module installed in the
4" slot, write in U04.05. (%UWO0.4.5 for IEC types)

Word classifier

uo4 0 5 %UWO0.4.5
Device TyDeSlotiNo_ Word Device Type Sloit No.
[“S” or “H” typel [IEC type]

Base No

Word

- To read the ‘Output Ch 1 Output Status Setting’ of the analog mix module installed in the 5"
slot, write in U05.06.1 (%UXO0.5.97 for IEC types)

U05T06T1

v

Word classifier

Device Type l

Slot No.

v

Word

[“S” or “H” typel

Bit classifier

Base No

*
% UX0.5.97

ux

Device Type

[IEC type]

S

Slot No.
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(1) Module Ready/Error Flag ( () is for IEC types, x: slot No.)

(a) U0x.00.F(%UXO0.x.15): at power on or reset of PLC CPU, turns on when the analog I/0 conversion is ready,
and analog conversion is performed.

(b) U0x.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 bit5 bit4 bit3 bit2 bit1 bit0
U0x.00
(%UW0.x.0) -

2 =
(=5 I N I R R N N T

Module READY Error occurrence

Bit On (1): Normal ln.formaho‘n

Bit Off (0): error Bit On (1): 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 Bit11 Bit10

Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
o ) = = = = ) ) = =
c c 3 3 3 3 c c 3 3
ool ElEIEIEl | _|E2|ElE|EIE|E
3 A ol o ol ol 3 3 ol o
12| x| Z I || 22| x|z
S|l ol | ° ||l =l of| | °
— —
YT YT
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 UOx.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 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

(VLLJJ?X/((.)O: 4) Input channel 0 converted value

((y%%(')of 5) Input channel 1 converted value
(o] A
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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 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2

@
@
3

U0x.06

(%UWO.x.6)

|

|

|

|

|

|

|

|

|

|

|
L'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.

3¢ The base No. of the XGB PLC is 0.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

(O/LLJJ(\)X/((')OZ 7) Output channel 0 input value

(7%%603 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 mix module is as follows.

Memory
Add.

0 Appoint operating channel Bit Off (0): stop, Bit ON (1): run R/W
1/0 range setting (4 bit per Ch.)
0:4~20 mA
1:0~20 mA
2:1~5V RIW
3:0~5V
4:0~10V
1/0 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 PUT
0~10V:0~1000 GET

R/W

Description Setting R/W | Command

1 I/O range setting

Input Ch 0 filter value

setting
- 0 or 4 ~ 64000
Input Ch 1 filter value RIW

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

(1) 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).

@ CAUTION (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 Bit1 Bit0
Address0 ol o| 35| 3
S| 5|3 |3

© ©
_ _ _ _ _ _ _ _ _ _ _ _ c < =1 =
ol o
Q11 |
N ) - °

Z
—~

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

(2) I/0 Range Setting

(a) The analog /0O voltage range is DC 1~5V, DC 0~5V, DC 0~10V, and analog current /O
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 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Addressi

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

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

:0~20 mA

1~5V

:0~5V

:0~10V

A WN -

(3) /0 Data Type Setting
(a) /0O data type can be set up for each channel.
(b) If the 1/0 data type is not set up, all the channels are processed in 0~4000 range.

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 bit7 bité bits

bit4 bit3 bit2 bit1 bit0
Address2
Output CH. 1 Output CH. 0 Input CH. 1 Input CH. 0
Set-up /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 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1

Bit0

Address3 Input channel 0 filter constant (0 or 4 ~ 64000 ms)

Address4 Input channel 1 filter constant (0 or 4 ~ 64000 ms)

(5) Averaging Method Setting
(a) Averaging method can be one of; time average, cycle average, moving average.

(b) Default setting is no averaging throughout the channels.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Addressb
- - - - - - - - Input CH.1 Input CH.O0
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 HE1 HE1W HIEQ HIES8 HIE7 HIE6 HIES HIE4 HIE3 HIE2 HIE1

HIE0

Address6 Input channel 0 average value

Address7 Input channel 1 average value

Input channel# average value setting
Time average : 4 ~ 16000 [ms]
Cycle average : 2 ~ 64000 [Cycle]
Moving average : 2 ~ 100 [samples]
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(7) Output Status Setting
(a) This sets up the analog output status when the XGB base unit is changed from run
to stop.
(b) Default setting is the Previous Value output.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Address8
- - - - - - - - Output Ch.1 Output Ch.0

Output channel status setting (4 bit per Ch)
0 : Previous value output

1 : Min. value output

2 : Median value output

3 : Max. value output

(8) Error Code (Address 9)

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

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Set-up error information
Type Erorg; LED Lamp Description Pcr)lrc()jr(letry Remark
10# Input Ch range setting error 2
20# | INPUT Input Ch data type setting error 3
:Enrprg: 30# | LED Input Ch filter cons. Setting error 4
40# 1s flash 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# (L)égPUT Output Ch data type setting error 8
Error 80# | 1sflash 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 mix 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 mix module at slot #1 and check
open wire.

6.12.1 Example of [I/O Parameter] Usage

(1) /0O Parameter Setting Window

I/0 Parameter Setting @g|
All Base l Set Baze l
= @ Base 00 : Default Comment Input Filter | Emergency Out Allocation
&5 00 DC 24V INPLIT, [TETOll DC 24 INPUT/RELA 3Standard [ms]  Default
5 01 ¢ XBF-AHDAA (1 1 |*BFaH4 /0, 22 :
= 02 ¢ Default 2
= 03¢ Default 3
= 04 ¢ Default
= 05 : Default 4
oz U6 ¢ Default 5
= 07 ¢ Default [
= 08 : Default 7
= 09 : Default a
== 10 Default 9
10
< >
[ DeeeAl | petwis J[ pit ¥ ] [ ok ][ Cancel
XBF-AHO4A (170, 2/2 CH) ?X]
#BF-&HO44 [1/0, 242 CH)
Input Parameter CHO | CH1 |
[] Channel status Enable Dizable
[ Input range 4~ 200mé, 010
Output type 04000 0~4000
Filter canstant a a
[ Awerage processing Sampling Sampling
Ayerage value 0 0
QOutput Parameter Channel 0 Channel 1
[] Channel status Enable Dizable
] Output range 4~ 20md o~
Input type 0~4000 0~4000
[] CH. Output type Former value Former value
[78) [ 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

Lr

L2

fd

W1.00.0  UOLOOF IO 01013 HO0000
11 { | { | /1 —
M CCIRC T L R T
| I
[,“,“ [ wov 00104 000100 ||
01_A00_0h
25 Th
U104 HOO0D1
|} 5
01_A0_ID
o 1]
B
o [0 |

(a) When the module is in normal operation, M0O0OQO is turned On.
U01.00.0(Module Error) = Off
U01.00.F(Module Ready) = On
U01.01.0(Input Channel 0 in-operation) = On
U01.01.8(Input Channel 0 Error) = Off
(b) When M000O is ON, Input Channel 0 Converted Value(U01.04) is moved to D0O0100.
(c) If open-wire error occurs in channel 0, U01.01.4(channel 0 open-wire) is ON, and M0001 bit is
set.

(3) Sample Output Program
Output CHO program

£r

L3

£d

3

8

K10

W00 WLOF W02 LOLOLA NODOIO

1/} { | | | /1 —
TR TR Ol

M00O10 01.06.0

| | ¢ —

_01_Bé0_0u

TeN
i [ owew ol ||

00 _0a0_0a

/-

(a) When the module is in normal operation, MO0010 is turned ON.
U01.00.0(Module Error) = Off
U01.00.F(Module Ready) = On
U01.01.2(Output Channel 0 in-operation) = On
U01.01.A(Output Channel 0 Error) = Off

(b) When M00010 is On, channel 0 output status setting (U01.06.0) is turned ON and output is
permitted.

(c) When MO00010 is On, the data in D00200 is transmitted to Output Channel 0 input value
(U01.07) and outputted.
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( ) Sample Input Program (for IEC type)

BUX0.1.0  BUXO.1.15 XUXD 1 16 EUxD.1.24 EMz0
—1.} [ | | | {3
_01_ERR _0_Roy _D]_ATDD_AE _D]_#hIIID_ER
L
AN WOVE
| ——— EH EWD
2
ywo.1.4 4 4 our L CHOInput
_01_ADD_Dé, Value
Th
L3
14 BUx0.1.20 EMx1
— | {52
_D1_ﬁDIIID_|III

(a) When the module is in normal operation, %MXO is turned ON.
%UXO0.1.0(Module Error) = Off
%UXO0.1.15(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
Olnput” 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)
30.1.0 xuxu 1 15 gl¥0.1.18 xuxu 1 o5 M0

—l
_01 _EHR _EH _RDV _0l _EIT.l'-'.IJ_.l'-'.E _01 _DRAIJ_ER

i 3010 30K, 1,96

L

' _01_[n_au

TEN
IE
$M010 WOVE
L lEn Ew

i3

CHOOutput { N 0UT | &mw0.1.7

Value _D1_D40_ 04

Th

i

(a) When the module is in normal operation, %MX10 is turned ON.
%UX0.1.0(Module Error) = Off
%UX0.1.15(Module Ready) = On
%UX0.1.18(Output Channel 0 in-operation) = On
%UX0.1.26(Output Channel 0 Error) = Off

(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

i FOOSE — -
| [_pm L
51 1
L2
[ ||
fE] U01.000  WOILDD.F LOL.DLLD D108 HOC000
1 | |— | — 1./} { —
OIER DR _DI_ADDLAC _01_ADD_ER
210 T R
g NOOK
| | W 0104 000100 ||
_01_AD0_DA
518 TA
LS o .o1.4 00|
F— F {53 —
_01_AD0_ID
518 i
8
EMD
. Y

(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 hO00O 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 0 Error) = Off

(d) When M00O0O is ON, Input Channel 0 Converted Value(U01.04) is transferred to D0O0100.

(e) If open-wire error occurs at Channel 0, U01.01.4(ChannelOopen) is ON, and M0001 bit is set.

(2) Sample Output Program
Output CHO Program

Lr 0008 T 1 e
A [ P I L
21 .
L
[ e hO001 1 - !
L 1O O T T T T T Y 010
—/1 | | || i/} { —
01 _ErR DIRDY _DI_DADLAC  _01_DAD_ER
510 T R
i HOOxo 101,060
—o | i
) _01_pAD_a
P TeH
“ ;“'mfu | W e W ||
00 _DAD_DA
317 TA
i8
M
. (B0 |y

(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 hO000 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, M00010 is turned ON.
U01.00.0(Module Error) = Off, U01.00.F(Module Ready) = On
U01.01.2(Output Channel 0 in-operation) = ON, U01.01.A(Output Channel 0 Error) = Off

(d) When M00010 is ON, Channel 0 Output Status setting (U01.06.0) is turned ON and output is
permitted.

(e) When M00010 is ON, data of D00200 is transferred to Output Channel 0 Input Value (U01.07)
and outputted.
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(3) Sample Input Program (for IEC type)

sl 1M1 INs11
AFRISS PUT_NORD PUT_WORD
| ——— 1R OONE RE0 ™ DOME}
_1OM
i
0 {BASE STATL  STATD i JBasE sTATL  sTaTI
i3
1 {501 1 lsLo7
i3
1] {Ma00 1 IMann
] R R
]
G000 JDATA 160000 {DATA
)
ig gUM0.1.0  BUNDLTI5 EUMO11E SUMO.1.24 M0
—. { | { | { | —
_OI_ERR _D1_RDY _m_nTnu_Ac _D1_ARDD_ER
iF
AMRD MOVE
L BN EWD
La
s 1.4 4w oo | CHOInput
_01_AD0_D4 Value
Th
e
Lo $Ux0.1.20 1
— | 33—
_m_nnnu_m

(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, %MXO is turned on.
%UX0.1.0(Module Error) = Off
%UXO0.1.15(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 (%UWO0.1.4) is transferred to “Channel

Olnput” variable.
(e) If open-wire error occurs at Channel 0, %UXO0.1.20(ChannelOopen) is turned on and %MX1 bit

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

" INST INST1
31155 FUT_ I FUT 0T
L o ook REN ~ OONEL
R
L
0 JeasE sl smamo 0 easE statl smm
2
¢ st T
12
0w o Imaoo
R R
F
1640005 JDATA 160000 {DATA
F)
IT] D10 SNDIE  SUNDL1L1B SN 106 ST
|,Jj| | | | | | |
OFERR 01ROV _EII_IIIITAIEI_AE _m_'nHAh_ER
7 M1 SN0, 1.5
| <2
01_DA0_U
TEN
14
1
_| I—
2
CHOOutnput | w0 1.7
Value _01_DA0_DA
) T
LA
- u

(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.
%UX0.1.0(Module Error) = Off
%UXO0.1.15(Module Ready) = On
%UX0.1.18(Output Channel 0 in-operation) = On
%UXO0.1.26(Output Channel 0 Error) = Off

(d) When %MX10 is on, Channel 0 Output Status setting (%UXO0.1.96) 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 mix module, and their solutions.

6.13.1

LED Indication for Error

An analog mix module has INPUT LED and OUTPUT LED to indicate error status of the module.

Module H/W
Normal Channel Open Parameter Setting
Classification Failure
State (Input) Error
(Serious Failure)
Flash at 1s intervals
Flash at 0.2s
INPUT LED On Flash at 1s intervals (input parameter setting
intervals
error)
Flash at 1s intervals
Flash at 0.2s
OUTPUT LED | On N/A (output parameter setting
intervals
error)
All  functions are
Module All functions All  functions work at | Module cannot
performed. Indicates
Behavior are normal 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 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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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.

0 ——

i

XG5000 software shows I/O information

No ——

i

System resumes normal function if the
module is replaced.

Yes >

(2) INPUT LED flashes.

INPUT LED flashes

:

INPUT LED flashes at 0.2s intervals.

—

INPUT LED flashes at 1s intervals

:

Input wire is correct.

0 ——

i

Parameter setting is normal
(Check with PUT command)

No ——

¥

Install the module correctly

Contact nearest dealer or A/S center

Contact nearest dealer or A/S center

Contact nearest dealer or A/S center

Correct wiring according to user manual
(Check line open)

Operation parameter setting error
Correct the error according to user manual
(Check error code)
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(3) OUTPUT LED flashes.

OUTPUT LED flashes

:

OUTPUT LED flashes at 0.2s intervals

i

Yes

i

OUTPUT LED flashes at 1s intervals

:

Output channel input exceeds data
range

Yes

i

i

Parameter setting is normal
(Check with PUT command)

y

[o]

(4) Analog I/O value is abnormal.

Analog I/0O value is abnormal.

:

External DC24V input power is OK.

i

i

FG ground is OK

N

S

I

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

setting
No ——

v L

External voltage/current selector switch
setting is correct

g

N

—

[¢]

I

Contact nearest dealer or A/S center

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)

Supply DC 24 power

Correct FG grounding according to the wiring
in the user manual

Set up the parameters correctly according to
the user manual

Set the switch according to the user manual
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Chapter 7 PID Function (Built-in function)

7.1 General

7.1.1 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 \
Flaw Out

=1

Flow In
—r Temp. sensor
lF’\-’
3
PLC |f¢e—m
MY
Gas

Valve

< Figure 7.1 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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7.1.2 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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7.2 PID Control

7.2.1 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 (7.2.1)
_Ke

U jEdtdE (7.2.3)

MV, = KT, (7.2.4)

MV = MVp + MV, + MV, (7.2.5)

PID control operation expressions of XGB series are more complicate than expression (7.2.1) ~
(7.2.5) 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 7.1. 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 7.1 is expressed as second order system with transfer function like expression (7.2.6) in
frequency domain, it is expressed as differential equation like expression (7.2.6) in the time
domain.

32 (7.2.6)
(2s+1)(3s+5))

idzy(t)JrEdy(t)
32 (t? 32 dt

That is, x(t) is Manipulated value and y(t) is Process value.

Transfer function =

+5y(t) = x(t) (7.2.7)
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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 Iltems Value
Output temperature of 0% Proportional coefficient 5
heating system (PV) (Kp)
Target temperature . .
50C Integral time (T;) 3s
(Sv)
Cycle of operation 0.01s Derivative time (Tq) 0.19s

<Table 7.1 example of control of heating system>

At this system, if we assume that target value of output temperature is 50°C and initial value of
output temperature is 0°C, SV and PV becomes 50 and O 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 7.2.
If this is expressed with graph, it will be as figure 7.2.

Time Target temp. nggfc;ir(t:iioeg?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 1.51
8 50 5 48.49 1.51
9 50 5 48.49 1.51

< Table 7.2 example of Proportional control >
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Temp. (°C) Example of P control
80

M ax- overshoeft— — — — — — —
B0 — -~ - — - Offset _ __ __ _|

n 4

4" "" " "—""—"———— — Quiput temp N

10 _— 0 — — — — — | — Sgttemp.

Time (s)

1 2 J 4 ]
< Figure 7.2 simulation of proportional control >

(b) Concerning the result of simulation, it has the maximum overshoot of about 23.4°C at 0.62s
and after 7s, it converges at 48.49°C 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 6.3 and figure 6.3 is
simulation of offset and overshoot according to P coefficient.

Time temT;‘;?aetture Kp=5 Kp =25 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 7.3 Temperature- time table according to P coefficient>
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Temp. (°C)
80

Offset according to Kp

TO b o g

BO femmm e g g

50

By e D e

_KD:E |
—Fkp=25
—FKp =1

' ' ' ' ' Time (s)
1 z 3 4 5
< Figure 7.3 Temperature- time graph according to P coefficient >

(c) Considering table 7.3, 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.

wv, =Kz [t (7.2.9)
Ti

(a) In the expression 7.2.9, 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 Pl control is as follows.

MV=MVP+Mvi=ExKP+%jEdt (7.2.10)
i

(c) In the above heating system, the simulation results are as shown in the table 6.4 when
proportional coefficient is 2.5 and integral time is 1.5s.

Time I:;?;F Péngc;ir(t:iizgtal In,:i?ﬁ];al P Control PI Control
0 50 25 1.5 0 0
1 50 25 1.5 63.46 74.41
2 50 25 1.5 42.52 40.63
3 50 25 1.5 47.93 52.99
4 50 25 1.5 47.05 49.67
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Time IZ;?SF Péggf?iréiizg?l Intti?ﬁ;al P Control PI Control
5 50 25 1.5 46.96 49.70
6 50 25 1.5 47.12 50.38
7 50 2.5 1.5 47.03 49.76
8 50 25 1.5 47.07 50.14
9 50 25 1.5 47.06 49.94
10 50 25 1.5 47.06 50.02
11 50 25 1.5 47.06 49.99
12 50 25 1.5 47.06 50.00
13 50 25 1.5 47.06 50.00
14 50 2.5 1.5 47.06 50.00
15 50 25 1.5 47.06 50.00

< Table 7.4 Temp.- time table >

(d) Considering table 7.4 and figure 7.4, if P and | control is used together, offset is removed and

temp. converges at 50C, 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 7.5.

Temp. (°C) Comparison of P control and Pl control

a0

aa

a

=

50

40

30

1 LR R PP PP PR PR PP PR EPEEPEE

— Pl contral

P control

1 2 3 4 5 il 7

< Figure 7.4 Temp.- time graph >

a Time (s)
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Temp. (°C) Response according to Ti

1 7 3 4 5 g Time (s)
< Figure 7.5 overshoot according to integral time >

(f) Like this, if | 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 7.2.11.

dE
MV, ZKPTdE (7.2.11)

(a) In the expression 7.2.11, Td means the time takes for MV4output 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 7.2.12.

MV = MVp, + MV; + MV, :ExKP+%IEdt+KpTd‘Z_'tE (7.2.12)
i

(c) The figure 7.6 is simulation result when PID control is applied to above heating system.
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Time Target Propo_rti.onal Int_egral Deri_vative Pl PID
temp. coefficient time time Control Control
0 50 25 1.5 0.3 0 0
1 50 25 1.5 0.3 74.41 55.50
2 50 25 1.5 0.3 40.63 56.33
3 50 25 1.5 0.3 52.99 52.50
4 50 25 1.5 0.3 49.67 50.92
5 50 25 1.5 0.3 49.70 50.34
6 50 25 1.5 0.3 50.38 50.12
7 50 25 1.5 0.3 49.76 50.05
8 50 25 1.5 0.3 50.14 50.02
9 50 25 1.5 0.3 49.94 50.01
10 50 25 1.5 0.3 50.02 50.00
1 50 25 1.5 0.3 49.99 50.00
12 50 25 1.5 0.3 50.00 50.00
13 50 25 1.5 0.3 50.00 50.00
< Table 7.5 comparison of Pl control and PID control >
Temp. (") Comparisan of Pl control and PID control
a0

—— Pl control

— PID control

5 Time (s)

< Figure 7.6 comparison of Pl control and PID control >

(d) Considering table 7.5, in case PID control is used, max. overshoot decreases from 16.5C to
8.5°C. 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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7.2.2 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 5
SCOp_e of constant(P) Real number (0 ~ 3.40282347e+38)
sc—.;;[;:r)mg 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 7.6 built-in PID control performance specification >
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7.2.3 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

Items |

=-2F PID_SETTING *
B MewPLCEGE-=BMS-0fine

-9 Variable/Comment
=% Parameter

Basic Parameters
- 140 Parameters

EH Internal Pararneters

= PID
& 0: PIDE Loop)

&1 Scan Program
L[] MewProgram

1 - Praject

< Figure 7.7 Parameters setting window >

(b) If selecting PID Control, it shows the PID control parameter setting window as in below figure.

x|
Embedded FID[1E Loop]
Parameter LOOP 0 LOOP 1 LOar 2 LOO
Operational tMode Auta Opr Ao Opr Auto Dpr Auto

Operational Direction
Secondary Anti windup
Derivative term Cal. Method
Enable Fw/M Output
SetValue
Scan Period

Proportional Gain

Integral Time

Derivative Time
Delta P4 Limit
Delta MY Lirnit
Max. My
Min. MY
M anual MY
[eadBand Setting Y alue
Set filtering coefficient
P/ Contact
Pt Output Period
Set 5V Ramp
Set PV Tracking
Min P
Max P

K I— 2

(]9 I Cancel |

[ Figure 7.8 Built-in PID function parameters setting window ]

7-1
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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.

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
. Prevention of dugl Set whether to allow dual integral accumulation. Disabled/enabled
integral accumulation
PWM output Set whether to allow PWM output of maneuver Disabled/enabled
value.
Operation cycle time Set the operation cycle time of PID control 100 ~ 65535

cycle.

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

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
PWM junction Set the junction to which PWM output is out. (%Qx:(f.%;A?;o.o.M)
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

up

follow-up function.

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 7.7 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

T

1
Target '
value

I

l. \ 3 - * N LIS
]

1

Integral accumulation phenomenon

Time
< Figure 7.9 Integral accumulation phenomenon >



Chapter 7 PID Function (Built-in function)

(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. figure shows the relation between PID control output and
PWM output.

i.e.) 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 = 7000

0.5sec 0.5sec §0.3sec§ 0.7sec

P20 output : : : :

(%QX0.0.0
output)

. Time

A

Output cycle = 1sec i Output cycle = 1sec

»
Ll ».

[ Figure 7.10 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 OV 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.

(j) 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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A

DeadBand

v

[ Figure 7.11 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 :
./

| —

If SV Ramp is used

Existing SV / SV * operation cycle

3 . Time

[ Figure 7.12 SV Ramp function ]
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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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7.2.4 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.

Loop K area IEC type Symbol Ig/?)t: Default Description
K12000~F %KX19200~15 _PID_MAN Bit Auto | TP output designation(0:auto,
1:manual)
K12010~F %KX19216~31 _PID_PAUSE Bit RUN | PID pause (0:RUN, 1:pause)
K12020~F %KX19232~47 | _PID_REV Bit | Forward ?‘::\t/’:r's‘i'; i‘s;';iz;oxitril
K12030~F %KX19248~63 _PID_AW2D Bit | Disabled Er‘;i:::s)ir(%'::g:‘t‘)gz"a;i:‘;’i’sable 0
K12040~F %KX19264~79 _PID_REM_RUN Bit | Disabled T:'En;ir:gf operation(0:disabled,
Common |\ 1905-K1207 | %KW1205~%KW1207 | Reserved WORD - Reserved area
K12080~F %KX19328~43 _PID_PWM_EN Bit | Disabled | - WM outputenable(0:disabled,
1:enabled)
K12090~F %KX 19344~59 _PID_STD Bit - ':,'Ejr:’)pera“o” 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 _PID00_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 _PID00_T i REAL 0 PID integral time[sec]

K1222 %KD611 _PID00_T _d REAL 0 PID differential time[sec]

Loop 0 K1224 %KW1224 _PID00_d_PV_max | WORD 0 PID PV change limit

K1225 %KW1225 _PID00_d_MV_max | WORD 0 PID MV change limit

K1226 %KW1226 _PIDO0_MV_max INT 4000 | PID MV max. value limit

K1227 %KW1227 _PIDO0_MV_min INT 0 PID MV min. value limit

K1228 %KW1228 _PID0O0_MV_man INT 0 PID manual output

K1229 %KW1229 _PID00_PV INT - PID PV

< Table 7.8 K area flags for PID control >
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Loop K area IEC type Symbol It:;it: Default Description
K1230 %KW1230 _PID00_PV_old INT - PID PV of previous cycle
K1231 %KW1231 _PID0O0_MV INT 0 PID MV
K1232 %KD616 _PID0O0_ERR DINT - PID control error
K1234 %KD617 _PIDO0_MV_p REAL 0 Z')?ng"o\;é’r:‘t’pmi"“a' value
K1236 %KD618 _PIDO0_Mv_j REAL 0 E;?npong/r']\t/ integral control
K1238 %KD619 _PIDO0_MV_d REAL 0 Cpc')?ng"o\;:ri]ftfere”tia' control
K1240 %KW1240 _PID0O0_DB_W WORD 0 PID deadband setting
K1241 %KW1241 _PID00_Td_lag WORD 0 PID differential filter coefficient
Loop 0 K1242 %KW1242 _PID0O0_PWM WORD H'20 PID PWM junction setting
K1243 %KW1243 _PID00_PWM_Prd WORD 100 | PID PWM output cycle
K1244 %KW1244 _PID00_SV_RAMP WORD 0 PID SV Ramp value
K1245 %KW1245 _PID0O0_PV_Track WORD 0 PID PV follow-up setting
K1246 %KW1246 _PID0O0_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 %KW1249 _PIDO0_ERR_CODE Word 0 PID error code
K1250 %KW1250 _PID0O0_CUR_SV INT 0 PID SV of current cycle
K1251-1255 %KW1251-1255 Reserved WORD - Reserved area
Loop 1 | K1256~K1295" | %KW1256~%KW1295 | - - - PID Loop1 control parameter
Loop16 | K1816~K1855 | %KW1816~%KW1855 | - | - ‘ - | PID Loop16 control parameter

PID control.

< Table 7.8 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

1) PID control flag expression : _PID[n]_xxx

i.e.)

=> [n] : loop number
= xxx : flag function

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

! Occupies 40 words per loop.
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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.

(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. 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 o )
(PID RUN mode setting) K1200n | %KX19200+n | BIT Available

t 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)

IEC type . .
Flag name Address address Unit Setting
_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)

IEC type . .
Flag name Address address Unit Setting
_PID_REV o .
(PID RUN direction setting) K1202n | %KX19232 + n BIT Available

t 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_AW2D (Dual Integral accumulation prevention setting)

Flag name Address IaE d%rtggse Unit Setting
_PID_AW2D
(dual integral accumulation K1203n | %KX19248 + n BIT Available
prevention setting)

t 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)

(PID remote run setting)

IEC type . .
Flag name Address address Unit Setting
_PID_REM_RUN K1204n | %KX19264 +n BIT Available

A

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
address

Unit

Setting

_PID_PWM_EN
(PWM output enable)

K1208n

%KX19328 + n

BIT

Available

t determines whether to output the MV of PID control of ‘n’th loop as PWM output. For more
information about PWM output, refer to 7.2.3 PID control parameter setting. If the bit is off, it is

disabled; if on, it is enabled.

7) _PID_STD (PID RUN status indication)

IEC type . .
Flag name Address address Unit Setting
_PID_STD o .
(PID RUN status indication) K1209n | %KX19344 +n | BIT Unavailable

t 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)

(PID Warning occurrence)

IEC type . .
Flag name Address address Unit Setting
_PID_ALARM K1210n | %KX19360 + n BIT Unavailable

t 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 7.5. 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)

(PID error occurrence)

IEC type . .
Flag name Address address Unit Setting
_PID_ERROR K1211n | %KX19376 + n BIT Unavailable

f 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 7.5. 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

*. 0, * - ~
(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
7.2.3 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
(PID xx Loop operation cycle)

K1217+16*xx | %KW1217+16*xx | WORD 100 ~ 65,535

It sets/indicates the operation cycle of PID control of ‘xx’ th loop. For more information about
operation cycle, refer to 7.2.3 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
PIDCT 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

- K1224+16*xx | %KD612+20*xx | WORD 0 ~ 65,535
(PV change limit)

It sets the PV change limit of “xx’ th loop.
For more information about PV change limit, refer to 7.2.3 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
7.2.3 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*xx
_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*xx

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 7.2.3 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
(present value)

K1229+16*xx | %KW1229+16*xx INT -32,768 ~ 32,767

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 | %KW1230+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) _PIDO0_ERR (Present error)

Flag name Address IEC type address Unit Scope

_PID00_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 N o "
(MV proportional control component) K1234+16%x | %KD616+20xx
_ _PIDxx_MV_i K1236+16"xx | %KD617+20*xx | REAL Unavailable
(MV integral control component)
_PIDxx_MV_d

K1238+16"xx | %KD618+20*xx

(MV differential control component)

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 K1240+16*xx | %KW1232+16*xx | WORD 0 ~ 65,535
(DeadBand setting)

It sets the deadband of ‘xx’ th loop. For more information about Deadband function, refer to
7.2.3 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 N o . 5
(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 7.2.3 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 0 * 90 ~ H’
(PWM output junction setting) K1242+16*xx | %KW1242+16*xx | WORD H'20 ~ 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 N 0 N -
(PWM output cycle setting) K1243+16*xx | %KW1243+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.

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

7.2.3 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

7.2.3 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
(MV proporﬁsgrzathi_liomponent) K1246+16%x | %KW1246+16%xx
PIDoC MY | INT | -32,768 ~ 32,767
XXV 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*xx | %KW1248+16%x | 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 7.5.
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22) PIDxx_ERR_CODE (Error code)

Flag name

Address

IEC type address

Unit

Scope

_PIDxx_ERR_CODE
(error code)

K1249+16*xx

%KW1249+16*xx

WORD

Unavailable

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 7.5.

23) _PIDxx_CUR_SV (SV of the present cycle)

Flag name

Address

IEC type address

Unit

Scope

_PIDxx_CUR_S8SV
(SV of the present cycle)

K1250+16*xx

%KW1250+16*xx

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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7.3 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.

Start Signa [ PIDRN s |

- 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

TRET
Start PTORON
| —— RED  DOWE}
0 JBoc PID_L Pio_sTAT
i K STAT
s JLooe

- 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 Indicatio Flag name Contents
n
1640001 PV_MIN_MAX_ALM \C/I:lzrsnt value exceeds range of maximum, minimum
16#0002 “PAID—SCANTIME—AL Operation cycle is too short.
1640003 PID dPV WARN Variation of currgnt' val_ue_ of this PID cycle exceeds the
- - current value variation limit.
ALARM Variati f ipulated val f this PID I d
1640004 PID dMV WARN ariation of manipulated value of this cycle exceeds
— - the manipulated value variation limit.
PID_MV_MAX_WAR | Manipulated value of this PID cycle exceeds maximum
16#0005 ;
N manipulated value.
1640006 PID MV MIN WARN Mgmpulated Yalue of this PID cycle is smaller than
- == minimum manipulated value.
1640100 MV MIN MAX ERR Mg)_(lmum mampulated 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 PWM_PERIOD_ERR | 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.
16£0500 PWM_ADDRESS E | PWM output is set as contact point other
RR than %QX0.0.0~0.0.31.
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
1640900 ggNTROL—MODE—E Control mode is other than P, P1, 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
164#0C00 HBD WRONG DIR operation loop is set as reverse operghon or directional
- - parameter of reverse operation loop is set as forward
operation
16#0D00 (I—:IED_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 | PIDCAS M s L

- 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.

(M1

Start PIOCAS
| —{FEQ DOME}

0 {BLOC MST_b MST_STAT

] K STAT

M {LOOP  SLY_F SLY_STAT
] _M3T  STAT

3 {LO0p
-] _aLY

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 waterl | -,
outlet
Ut | | sV (5]
= i) PV
pIEY
) kaster Loop
Fonls) Master Loop| |0t yyater Tl 5)
hot water Controller inlet L
inlet —
] e ]
Slave Loop
by Caels) Contraoller
X R
distiller, Steam Yalve distiller, Steam Valve

[Figure 7.13 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,
so it is not necessary to enter it through program.
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(3) PIDHBD
PIDHBD is a command to execute the mixed forward/reverse E control.

Start signal
| | PioeD 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

e
Start PIDHED
| ——RED OONE|
0 feLoc Fwo_l Fwp_sTaT
| K STAT
Foo foor mev L mev_sTaT
| R0 STAT
R Lo
| _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 7.2.5. 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 7.14.
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F
100%:
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E q Dead
T Band
an Heverse
l:l .
| L
=N

[Figure 7.14 Conversion of RUN direction in the mixed forward/reverse control]

(c) Atthe 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.

MF"JDID | 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 desli’::;ergte d Available device Remark
OP1 Slot Constant Designating basic uit as 0
OP2 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.
[N5T3

Start APML_IRT
|| RED  DOME}

0 {BASE  STATL
SLO0T 45007

Notlsed {4X13

ParameterT

YRR+
- h

==
—_33
[}
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7.4 PID Auto-tuning

7.4.1 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, I, D coefficient. Generally, It is very
difficult and takes long time to predict the system and set P, |, 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 (7.3.1).

Max. output
M FPerod
//_H-\\ ................ E— —
Set value = ! T —
Widtl
Min. output -
< Figure 7.15 Relay auto-tuning >
K, = 4 x (Max.output — Min.output) (7.3.1)

7 x width

At this time, oscillation period is called boundary period. If boundary gain and period is specified,
use table 7.9, 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.

Controller Proportional gain Integral time(Ti) Dinerentia|
(Kp) time(Td)
P 0.5K, - i
Pl 0.45K, P, /1.2 -
PID 0.6K, P /2 P, /8

< Table 7.9 Ziegler & Nichols tuning table >
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7.4.2 PID Auto-Tuning function specifications
The specifications of the XGB series built-in PID auto-tuning function are summarized as in Table.

Iltem 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 Hysterisis Supportable

[Table 7.10 Spec. of built-in PID auto-tuning function]

7.4.3 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.

(a) 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 .

[terms
=& PID_SETTING *

E@ MewPLC[GE - =BM5]-Offline
(. %3 Y ariable/Comment

EI@ Parameter

----- Basic Parameters

T 140 Parameters

EH Internal Parameters
i8] High Speed Counter

----- E Position

=& PID

~[E 0:PID[16 Loop)]

B Project

< Figure 7.16 Built-in parameter setting window >
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(b) If selecting auto-tuning, it shows the parameter setting window as seen in figure 7.17.

x|
Embedded PID Auta Tuning(16 Loop)

Parameter LOOF 0 LOopP 1 Loop 2 Loa
Operational Direction Forward i Fonward i Farnward ] Fana
Enable P Output Disable Dizable ; Dizable : Dise

Scan Period 100 100 100 : 10

ban, b 4000 4000 : 4000 : 400

P/ Contact P20 P20 i P20 : Pz

PWM OupuPeiod | 100 w0 e
HyoreBard | o

KN i

] i Cancel |

<Figure 7.17 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.

Iltems Description Scope
RUN direction Set the run direction of auto-tuning. Forward/reverse
PWM output enable Sr?;bl\;vg/ztizggleﬁ set PWM output of MV Disable/enable
S\ 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
Hysterisis setting Set the hysteris of auto-tuning MV. 0~ 65,535

< Table 7.11 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.

(b) PWM output enable
PWM output means an output method to turn a junction on — off with a duty proportional to control

7-35
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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) Hysterisis setting

Looking at relay tuning in figure 7.15, 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,
hysterisis may be set. XGB auto-tuning converts output at SV + Hysterisis when PV increases or
at SV — Hysterisis when it decreases once hysterisis is set. With it, it may prevent incorrect
tuning by a slight vibration around SV.

A

SV

Hysteresis

SV+Hysteresis

SV- Hysteresis

v

[Figure 7.16 Example of Hysterisis setting ]
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7.4.4 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 7.12.

Loops K area IEC type Symbol Data type | Default Description
%KX29696 . Auto-tuning  direction(0:forward,
K18560~F ~KX29711 _AT_REV Bit Forward T-reverse)
s 1
K18570~F /(?KX29712 _AT_PWM_EN Bit Disable PWM output enable(0:disable,
Common ~%KX29727 1:enable)
%KX29728 . Auto-tuning
K18580~F ~%KX29743 AT_ERROR Bit j error(0:normal, 1:error)
K1859 %KW1859 Reserved WORD - Reserved area
K1860 %KW1860 AT00 SV INT 0 AT SV —loop 00
AT operation cycle
K1861 %KW1861 WORD 100
ATO0 T s (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 _AT00_PWM WORD 0 AT PWM junction setting
K1865 %KW1865 _AT00_PWM_Prd WORD 0 AT PWM output cycle
K1866 %KW 1866 _AT00_HYS_val WORD 0 AT hysterisis setting
Loop0 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 _ATO0 T i REAL 0 AT result integral time
K1873 ~AT00 T d REAL 0 AT result differential time
K1875 AT00 PV INT 0 AT PV
K1876 AT00 MV INT 0 AT MV
%KW1877
K1877~1879 Reserved Word 0 Reserved area
~%KW1879

[Table 7.12 K area flags for auto-tuning]
K1856 ~ K1859 areas (In case of IEC type, %KW1856~%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
K areas.
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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 %KX29696 + 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/:\/ITEEt\gJI\tAEE:bIe) 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
(PlD_grlgFESclﬁ?rSnce) 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 7.5. 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

* 0, * - ~
(AT xx Loop SV setting) K1860+16*xx | %KW1860+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 | %KW1862+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

* 0, * ’ ~ ’
(AT output junction setting) K1864+16*xx | %KW1864+16*xx | WORD H'20 ~ H’3F

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

*. ) * ~
(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 | %KW1867+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 7.5.

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

(propoﬁﬂ]";‘l—c’gﬁﬁciem) K1869+16%xx | %KD934+20*xx

AT T K1871+16*xx | %KD1004+20*xx
(integral time)

Real Unavailable

_ATxx_T_d K1873+16*xx | %K1005+20%xx
(differential time)

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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7.4.5 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 | PioaT 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

[HaTd

PIOAT
| ——{RED DONE}

0 {BLOC AT 3t AT_STAT
-] K ThT

3 JLO0p
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7.5 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 7.17.

Water /]
level sensor

O
Tank

Pump

‘ 0~10V

A

Tank

> | XGB| D/A | AID

s-2a2e

XG5000 0~10V

[ Figure 7.17 Example of water level control system ]

7.5.1 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-AD0O4A), 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-ADO04A)
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 1/0 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.

7.5.2. 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 6.18.

x|
Embedded PID Auta Tuningl1E Loop]
Parameter LOOR 0 LOOP 1 LOOF 2 | Loo
Operational Direction Forward ! Forward i Farward i
o T o) S P R R L R
SetValue B R Tto S
—— i - e
Man. MY B B S 1 1
PuwiM Contact B = < A S =i E B
T S g S S S
T T Sy e e

[Figure 7.18 Auto-tuning parameter setting window]

(b) Set each parameter and click OK.
In the example, Loop 0 is set as follows.

¢ 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.

¢ 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.



Chapter 7 PID Function (Built-in function)

e Max. MV: 4000
- Max. MV is set as 4000. If MV is 4000, XBF-DV04A outputs 10V.

e Min. MV: 0
- Min. MV is set as 0. If MV is 0, XBF-DVO04A outputs 0V.

¢ PWM junction, PWM output cycle
- It is not necessary to set it because the example does not use PWM output.

o Hysterisis setting: 10
(2) A/D input module parameter setting

(a) If double-clicking Parameter — 1/0 parameter, it opens up the setting window as illustrated

2=

todule list

=3 Base 00: Default Slat todule Comment Input Filter | Emergency Outpu Allocation
ey 00 Default
‘g 01 : Default
g 02 Default
g 03 : Default
g 04 : Default
g 05 : Default
g 06 : Default
‘ez 07 : Default

|| | =

Drelefe Slot I Belete E:asei Base 5-3[{::@' Delete Al I Details | Frint ¥ I ok Cancel

[ Figure 7.19 1/0O 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 figure 7.20.
etting

1/0 =r Setting 21X
Module list
= Base 00: Default Slot Module | Comment Input Filter  [Emergency Dutpu!{ Allocation |
iy 00 Default frmain] i ]
- 01 HBF-ADO4A Malt/Cu 1 “WEF-AD 0 e B h0040 ~ PODOTF -
iz 02 Default .. z
- 2 ! 7] %
oz 03: Default - ks R EL
za 04: Default 7 HBF-A0044 [Wolt/Current, 4-CH)
ozp 05 Default
iz 06 : Default 5 Parameter CHO CH1 CH2 CH3 |
iz 07 : Default E [~ Channel status Disahle Disahle Disakle Disakle
7 [ Inputrange
Cutput type 0 0 0=
[T Filter process Disable Disahle Disahle
Filter canstant
[ Average setting Disahle Dizable
™ Awerage processing|  Countdwr Count-Avr Count-Avr Count-Avr
1] I Average value 2 2 2 2 :
Delete Slat | Delete Base l Bas oK Cancel

[ Figure 7.20 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.
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¢ Input scope: 0 ~ 10V
- Set XBF-ADO4A input scope as 0 ~ 10V so that it should be identical with the output
scope of water level sensor.

¢ 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.

21X
#BF-DY044 Moltage, 4-CH)
Farameter CHO CH1 CH 2 CH 3
[T Channel status Dizable Dizable Disable Disable
[T Output range 0-10% Q-1 0-~10% 0-~10%
Input type 0-~4000 0~4000 0~4000 0~-4000
[T CH. Outputtype | Formervalue Formervalue | Former value Fnrmervalueé

¢ RUN CH: CHO RUN

Ok

Cancel

- In the example, MV is output as CHO of D/A output module.

e Output scope : 0 ~ 10V

e Input data type: 0 ~ 4000



Chapter 7 PID Function (Built-in function)

4) Example of PID Auto-tuning program
The example of PID auto-tuning program is illustrated as figure 7.21.

comment [Enables ChO of D/ conversion module and A/d Conwersion module

FO039
|y

FoDag uo1.01.0
| |
i oW _O1_PH_acT
UoE.02.0
"

_DZ_DHNDiDUTE

cornment [Move current input value of A0 conversion module to PY Device area of AT Loop O

oY uo1.0z2 K187

1 DNI

5

_OT_CHO_DATA _ATOO_PY

cormment |Executes auto tuning of AT loop O during MO bit is ON

14

Moooo Mooo1
PIDAT i
o — | /1 ]
comment [Move current MY value of AT loop O to 044 conversion module 0
FPDS? oY K1876 02,03
; UNI _ATOO_MY _0Z_CHO_DATA

comment [Move mininum MY value of AT loop 0 to D4 conversion module 0O when auto tuning has been finished
successful Iy or error has been occured

K 18550 MOoo 1
| | 5
1a| _ATOD_ERROR
‘I = K1867 hioaa
_ATOO_STATUS
END

00

(a) Devices used

< Figure 7.21 Auto-tuning example program >

Device Data type 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.
uo01.02 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 M0000 junction is on, the auto-tuning of loop 0 starts.

7-46
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4) The auto-tuning MV of loop 0 that is output by PIDAT command is output to D/A output
module by line 14 MOV command.

5) If auto-tuning is complete or there is any error during auto-tuning, M0001 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 “ltem” as PID, deselect
“View All” and enter 0(means loop number) in “Parameter No”, K area device list to save
every setting and status of loop 0 appears as shown figure 7.22. Then, if selecting a
variable to monitor and clicking “OK”, a selected device is registered to variable monitor
window as illustrated in figure 7.23. Through the monitor window, a user can monitor
auto-tuning run status or change the settings.

2l x|
Wariable/Device: | List: IVariabIa/CorrLI I 4l Parameter number: I1 Block index: IIZ!
Wariable Type | Device | Comment =
i _M_CHO_ACT (Jo.o1.0 ‘Analog Input Module: CHO Active
2
3 Flag
4 -
5 i i i3 :
E _01_CH1_IDD T HEUT TR gAnaIng Input Module: CHY Input Dizconnection Flag
7 _01_CHZ_ACT T ‘U010z ‘Analog Input Module: CH2 Active
g8 _D1_CH2 DATA, ORD ;um 04 ‘Analag lnput Module: CH2 Dutput
g _D1_CHZ_IDD T Jo10z tAnalog Input Module: CH2 Input Disconnection Flag
10 | i ATy Wy el “Analog Input Module: CH3 Active
11
2|
13 ]
I S e b SEE R g AR RPN iy Sl Lo R Wlip st AL ot et oo b e A A v R P P S SR
15 e e e e e e T e Ko N s e L b R e e e e e e e e o
16 T e L R S bl PR SERECE R ot yiod s AR et et A M i Pty b e £ AR RE R EECE PECECEE DL L L L DS LE DECECECE e
17 e e NS S L RSN 24 00 ARG stk Ayt b 8 i ey Pt it SO R D S PSR P RS S S I Pe P O L oY o
18 |
13 i
Z0 i
21 e C T o B e b ST R N e M S
22 sl 2 p
23 _ _OUTE uoz2.02.1 halog Output Module: CH1 Dutput Status Setting
24 _02 CH2_ACT BIT uoz01.2 iAnalog Output Module: CH2 Active -
oL A (0T in2icaBiieLt Monde, BH2 S : _}H
Ok | Cancel I
v
[Figure 7.22 Variable registration window]
X PLC Type Device W alue Y ariable Comment &
: PID Output 5e
1 MewPLT BIT k12000 _PIDO0_MAN [D:Auta, 1:Man
- Loopdd
FID PAUSE
2 MNewPLC BIT k12010 _PID00_PAUSE |[:5TOF ar RL
1:Pauze] - Loo
FID Operate
Direction
z|3 MNewPLC BIT k12020 _FID00_REY [0:Forward,
3 1:Reverse] -
= LoopO0
i FID Anti
& ind-up2
e MNewPLC BIT k12030 _PID00_&w320 | [Enable,
= 1:Dizable] - =
o i v
=K | 3
Z L2 2P Monitor 1A Monitor 2 4 Manitor 3 A Monitar 4 7

[Figure 7.23 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.

Comment |Operates &0 input module of slot 1 and CHO of 0% output module of slot 2
Lf BF¥153 #0116
[ | —
_OM _m _ETHD_.l'-'.E
L2 ax0.2.32
}_
_02_CHO_ou
TEM
Moves present walue(PV) coming from &/0 module to Auto-tuning Loopd current walue
Conment input devie
ig
SFR153
| |
"o
ia
o 1.2 4 FKW1ET
_01_CHO_DA _ATOO_PY
Th
ia
Comment [If Auto-tuning bit is on, auto-tuning of Loop 0 starts
i8 [H3TS
TuningErro
dutoTuning r PIDAT
| |/ REQ  DOME}
Lig
i JBLOC AT 5L AT_STAT
K TaT
L1
0 JLOap
Lir
Comment [Moves output of auto-tuning to digital input walue of 0/ module Chi
L2
2FR153 MOYE
| | EN EHD
_ON
iL1g
AEINETe [N 00T | ogwn.2.3
_ATOO_KY
LiA
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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 7.24.

# e

-0l x|

[ Figure 7.24 Trend Monitor window ]

(b) If right-clicking trend setting, a user can select a variable to monitor as illustrated in figure
7.25.

Monitor 5 2lx

— Sample zetting

bl ax. zample to dizplay: 1000 Sample, Time: 1000 zec,
Max. sample to keep: 1000 Sample, Time: 1000 sec,

Freguency: ]1EIEIEI - | ms

— Device setting

Bit Graph l Trend Graph ]

Device Warnable Mame

Apply k. Cancel

[ Figure 7.25 window to register trend monitor variable ]

(c) For more information about trend monitor, refer to “XG5000 Use’s Manual.”
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7.5.3. 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 7.4.2 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
7.4.2 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 7.26.

x|
Embedded FID[1E Loop]

Pararmeter LOOR 0O LOOR 1 LOOR 2 LOo
Operational Made Auto Opr i Auto Opr Auto Opr : At
Operational Direction " Fowad ° " Forward ‘ T Fowad T Fare
Secondary Anti windup Dizable Dizable : Dizable Dise
e R T N s
Enable Piw/M Output " Disable " Disable " Diss
o 5 DE
Scan Perind 100 100 e 1
et B S e el
Integral Time o "
Derivative Time o s
Delta P Limit 1] C
Deelta MY Lirnit o T
Max. My 4000 401
Min, MY/ T 't
Pl aral by a i
DeadBand Setting Yalue o o
Set filkering coefficient o r
Pt Contact == Pz
Fradtd Output Period : 100 C
e R R R =
v o T ]
s P R R S I T S A
| I—| i
Ok | Cancel |

[ Figure 7.26 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.

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.

7-50
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o PWM Output: disabled
- 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

¢ 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-DV04A outputs 10V.

e DeadBand: 0
- Itis set as 0 because the example does not use DeadBand function.

o Differential filter setting: 0
- 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-DV04A outputs 0V.

e PWM junction, PWM output cycle
- It is not necessary to set them because the example does not use PWM output.

e 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 7.27.

Foogg uo 01,0
I i
o 1o _01_CHO_AC
uoz, 02,0
_0Z_CHO_0U
TEN
Fooss +O00O MO ot oz K1675
T AT EN _01_CHO_DA  _ATOO_PY
. Th
MOoo0 HOOCH
PIDAT o
— | /1 - ;
7| _aT_EN
Fo0sg OO0 [ wov K1576 uoz, 03 [_
1T T L
O _AT_EN _ATOO_MY — _OZ_CHO_DA
11 ™
k18877 [ oy k1869 k1215
1T 1
15| _AT_DONE _ATOO_K_p  _PIDO0_K_p
[ Rwov K1571 K1zz0
_ATOO_T_i  _PIDOO_T_i
[ ROy K1573 K1zzz
_ATOO_T_d  _PIDO0_T_d
MOO0
83—
MOO0
PI0RUN o
ag[— | ' i
Fooss oo [ mov ot oz K1zzg
I 1T
_ON _01_CHI_DA  _PIDOO_FY
o Th
Fooss oo [ mov k1231 oz, o3 [_
T b _PI000_MY  _OZ_CHO_DA
- Th
END
54

1) Devices used

[Figure 7.27 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.
uo01.02 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 M00QO junction is on, the auto-tuning of loop 0 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.

FFX153 X016
I }_
-0 1.g0.A¢
#UKD.2.32
)_
_02_CHO_ou
TEN
HFE153 WOYE
— | EN  EWD
| o
INSTE
TuningComp
dutaTuning leted PIDAT
p——A /—— REQ DOKEL wa.1.2 1N ot #Nas
_01_CHO_DA _ATOO_PY
Th
0 JBLOC AT St AT_STAT
Ko TAT
0 JL0oP
FKX29879 MOYE
— ENEND
MOYE
EN  ENO gye?s 4 IN OUT |ozuwo.2.3
_ATOO_MY _02_CHO_D&
Th
MOVE
EN  ENO 0934 4 INOUT #KDB09
_ATOO_K_p _PID0O_K_p
MOVE
EN  ENO #K0935 4 IN 0T #KDB10
_ATOO_T_i _PID0O_T_i
#KD936 4 INOUT #KDE11
_ATO0_T_d _PID00_T_d
TuningComp
leted
33—
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7.6 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.

7.6.1. Error codes

Sy Indications Measures
codes
H'0001 MV MIN MAX ERR It occurs when max. MV is set onver than min. MV. Make
- = - 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
H'0004 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
H'0005 | 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.
H0007 |_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.
H’0009 | CONTROL_MODE_ERR | It occurs when control mode is not P, PI, 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
HO00C 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 7.13 : PID error codes]
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7.6.2. Warning codes

Sy Indications Measures
codes
H0001 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 V\_/hen 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 :;g)(zcm\s/ 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 7.14 : PID error codes]
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Appendix 1 Standard Resistor of Pt RTD

Pt100Q

-200 18.52
-100 60.26 56.19 52.11 48.00 4388 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
100 138.51 142.29 146.07 149.83 | 15358 | 157.33 | 161.05 164.77 168.48 | 172.17
200 175.86 179.53 183.19 186.84 | 190.47 | 19410 | 197.71 201.31 204.90 | 208.48
300 212.05 215.61 219.86 22268 | 22621 | 22972 | 233.21 236.70 240.18 | 243.64
400 247.09 250.53 253.96 257.38 | 260.78 | 264.18 | 267.56 270.93 27429 | 277.64
500 280.98 284.30 287.62 290.92 | 29421 | 297.49 | 300.75 304.01 307.25 | 310.49
600 31371

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 | 158.29 | 162.08 165.86 169.63 | 173.38
200 177.13 180.86 184.58 18829 | 191.99 | 19567 | 199.35 203.01 206.66 | 2103
300 213.93 217.51 221.15 22474 | 22832 | 231.89 | 23545 238.99 24253 | 246.05
400 249.56 253.06 256.55 260.02 | 263.49 | 26694 | 270.38 27338 277.22 | 280.63
500 284.02 287.4 290.77 29412 | 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 Cable

2.1 Table of Thermo Electromotive Force

» Type K

unit: p v
-200|-100| -0 | ™ ™| o | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200
5891 -3553| -0 | -0 || 0 | 0 | 4095 | 8137 | 12207 | 16395 | 20640 | 24902 | 29128 | 33277 | 37325 | 41269 | 45108 | 48828
-3852| -302 | -10 || 10 | 397 | 4508 | 8537 | 12623 | 16818 | 21066 | 25327 | 29547 | 33686 | 37724 | 41657 | 45486
3| -1rr | -0 || 20 | 798 | 4919 | 8938 | 13030 | 17241 | 21493 | 25751 | 20965 | 34005 | 38122 | 42045 | 45863
4410 | -1156 | -30 || 30 | 1203 | 5327 | 9341 | 13456 | 17664 | 21919 | 26176 | 30383 | 34502 | 38519 | 42432 | 46238
4669 | 1507 | 40 || 40 | 1611 | 5733 | 9745 | 13874 | 18088 | 22346 | 26599 | 30799 | 34909 | 38915 | 42817 | 46612
4912 | 1889 | -50 || 50 | 2022 | 6137 | 10151 | 14202 | 18513 | 22772 | 27022 | 31214 | 35314 | 39310 | 43202 | 46985
5141|2243 | -60 || 60 | 2436 | 6530 | 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
5550 | 2020 | -80 || 80 | 3266 | 7338 | 11381 | 15552 | 19788 | 24050 | 28288 | 32455 | 36524 | 40488 | 44349 | 48095
5730 | -3242 | -00 || 90 | 3681 | 7737 | 11793 | 15074 | 20214 | 24476 | 28709 | 32866 | 36925 | 40879 | 44729 | 48462
» TypelJ unit: v
200 | <100 | -0 | ™| Tl o | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
-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 | 17084 | 23501 | 20075 | 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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» Type T
unit: p v
-200 -100 -0 (©) (v) 0 100 200 300 400
-5603 -3378 0 -0 0 0 4277 9286 14860 20869
-3656 -383 -10 10 391 4749 9820 15443
-3923 -757 -20 20 789 5227 10360 16030
-4177 -1121 -30 30 1196 5712 10905 16621
-4419 -1475 -40 40 1611 6204 11456 17217
-4648 -1819 -50 50 2035 6702 12011 17816
-4865 -2152 -60 60 2467 7207 12572 18420
-5069 -2475 -70 70 2908 7718 13137 19027
-5261 -2788 -80 80 3357 8235 13707 19638
-5439 -3089 -90 90 3813 8757 14281 20252
» Type R
unit: pv
(C){| O | 100 | 200 | 300 { 400 | 500 | 600 { 700 { 800 | 900 | 1000 [ 1100 | 1200 | 1300 | 1400 | 1500 { 1600 | 1700
0 || O | 647 | 1468 | 2400 | 3407 | 4471 | 5582 { 6741 | 7949 | 9203 | 10503 | 11846 | 13224 | 14624 | 16035 | 17445 } 18842 | 20215
10 || 54 | 723 | 1557 | 2498 | 3511 | 4580 | 5696 | 6860 | 8072 | 9331 | 10636 | 11983 | 13363 | 14765 [ 16176 | 17585 | 1898120350
20 |[111] 800 | 1647 | 2596 | 3616 | 4689 | 5810 | 6979 | 8196 | 9460 | 10768 | 12119 13502 | 14906 | 16317 | 17726 { 19119 { 20483
30 |[171 879 | 1738 | 2695 | 3721 | 4799 | 5925 | 7098 | 8320 | 95689 | 10902 | 12257 | 13642 | 15047 | 16458 | 17866 | 19257 | 20616
40 11232 959 | 1830 | 2795 | 3826 | 4910 | 6040 | 7218 | 8445 | 9718 | 1103512394 | 137682 | 15188 | 16599 | 18006 { 19395 ] 20748
296 | 1041 | 1923 | 2896 | 3933 | 5021 | 6155 | 7339 | 8570 | 9848 | 11170 | 12532 | 13922 | 15329 | 16741 | 18146 | 19533 20878
363 | 1124 | 2017 | 2097 | 4039 | 5132 | 6272 | 7460 | 8696 | 9978 | 11304 | 12669 | 14062 | 15470 | 16862 | 18286 | 19670 | 21006
70 |1431( 1208 | 2111 | 3009 | 4146 | 5244 | 6388 | 7582 | 8822 | 10109 | 11439 | 12808 | 14202 | 15611 | 17022 | 18425 | 19807
80 |[501| 1294 | 2207 | 3201 | 4254 | 5356 | 6505 | 7704 | 8949 | 10240 | 11574 | 12946 | 14343 | 15752 | 17163 | 18564 | 19944
90 1573|1380 | 2303 | 3304 | 4362 | 5469 | 6623 | 7826 | 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 Commc;n limit (1) Overhe?t 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
' = 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 15 | £2.5°C or +1.5% of temperature measured
0°C~ lower than 750°C 0.4 | £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 3 Materials Electric . Corecaiels coor
thermocouple SR Overa Ten;p. resistan EIeptnc
Sectional ratio by peraling 0 ce of fesisian
- temp. thermo. ceof | Sheath
_ _ application and compen Remarks
S S range and ! retum | colors
2 k=l allowance I sating
e g 3 E (°C) junction cable cable
€ & £ - + point - point € Q)2 + -
Sl 8|5 & p p ) | op | @
k= 2
kG | weag | Common for +25
general us -20~90
KxGs | weags | commonfor e o +15
general use nickel and Alloy of 15
KX-H | weaH th;[nmpr; for | chrome | Mokel +25
K CA |MXHS| WEAHS | o otresistance +15 Bue | Red | Whie
WXG | weAG Cc;rzrenrg”gr Alloyof | -20~90
Cg ; Iron copper +3.0 0.5
WXH | WCAH ommon for andnickel | 0~150
heat-resistance
Common for Aloy of
VX-G | WCAG Copper copper | -20~90 -20~100 0.8
general us and nickel
G | wice Cc;rzrenrg”gr Aloyof | -20~90 25
J IC Cg ; Iron copper 0.8 Yelow | Red | Whie
IH | WicH ommon for andnickel | 0~150
heat-resistance
™6 | weee | Commonfor +2.0
general us -20~90 | -20~150
™S | - Persggf J:L Alloy of +1.0
T cc g : Copper copper 0.8 Broan | Red | White
TXH | WeeH ommon for and nickel +20
heat-resistance
Precise for 0-150
THHS ) heat-resistance 10
Common for
RXG } general us Alloy of 0-90 30
R - Copper copper 0~150 0.1 Black | Red | White
RX-H Common for andnickel | ~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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Unit: mm
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1) Dimension of XBF-ADO4A
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2) Dimension of XBF-DV0O4A
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Unit: mm

Unit: mm

3) Dimension of XBF-DCO0O4A
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4) Dimension of XBF-RD0O4A
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5) Dimension of XBF-TC04S

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.

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

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

(4) Due to unintended purposes

(5) Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
(6) Notattributable to the company; for instance, natural disasters or fire

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

Environmental Policy

LS Industrial Systems Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal
LS Industrial Systems considers the LS Industrial Systems’ PLC unit is designed to
environmental preservation as the preferential protect the environment. For the disposal,
management subject and every staff of LS ~S5—=— separate aluminum, iron and synthetic resin
Industrial Systems use the reasonable (cover) from the product as they are reusable.
endeavors for the pleasurably environmental

. <t
preservation of the earth.




LS values every single customer.

Quality and service come first at LSIS.

Always at your service, standing for our customers.

www.lsis.biz

LS Industrial Systems

10310000920

» HEAD OFFICE
LS tower, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do
1026-6, Korea http://eng.Isis.biz
Tel. (82-2)2034-4689, 4888  Fax.(82-2)2034-4648
m LS Industrial Systems Tokyo Office >> Japan
Address: 16F, Higashi-Kan, Akasaka Twin Towers 17- 22,
2-chome, Akasaka, Minato-ku, Tokyo 107-8470, Japan
Tel: 81-3-3582-9128  Fax: 81-3-3582-2667
e-mail: jschuna@lsis.biz
m LS Industrial Systems Dubai Rep. Office >> UAE
Address: P.0.BOX-114216, APl World Tower, 303B, Sheikh
Zayed road, Dubai, UAE. e-mail: hwyim@lsis.biz
Tel: 971-4-3328289  Fax: 971-4-3329444
m LS-VINA Industrial Systems Co., Ltd. >> Vietnam
Address: LSIS VINA Congty che tao may dien Viet-Hung
Dong Anh Hanoi, Vietnam e-mail: srjo@hn.vnn.vn
Tel: 84-4-882-0222  Fax: 84-4-882-0220
m LS Industrial Systems Hanoi Office >> Vietnam
Address: Room C21, 5th Floor, Horison Hotel, 40 Cat Linh,
Hanoi, Vietnam
Tel: 84-4-736-6270/1 Fax: 84-4-736-6269
m Dalian LS Industrial Systems co., Ltd, >> China
Address: No. 15 Liaohexi 3 Road, economic and technical
development zone, Dalian, China e-mail: lixk@Igis.com.cn
Tel: 86-411-8273-7777  Fax: 86-411-8730-7560

m LS Industrial Systems (Shanghai) Co., Ltd. >> China
Address: Room E-G, 12th Floor Huamin Empire Plaza,
No. 726, West Yan’an Road, Shanghai, China
Tel: 86-21-5237-9977
m LS Industrial Systems(Wuxi) Co., Ltd. >> China
Address: 102-A National High & New Tech Industrial
Development Area, Wuxi, Jiangsu, China  e-mail: Xugh@lgis.com.cn
Tel: 86-510-534-6666  Fax: 86-510-522-4078
m LS Industrial Systems Beijing Office >> China
Address: B-tower 17th Floor, Beijing Global Trade Center building,
No. 36, BeiSanHuanDong-Lu, DongCheng-District, Beijing, China
Tel: 86-10-5825-6025
m LS Industrial Systems Guangzhou Office >> China
Address: Room 1403, 14F, New Poly Tower, 2 Zhongshan Liu
Rad, Guangzhou, China e-mail: zhangch@Igis.com.cn
Tel: 86-20-8326-6754  Fax: 86-20-8326-6287
m LS Industrial Systems Chengdu Office >> China
Address: Room 2907, Zhong Yin B/D, No. 35, Renminzhong(2)-
Road, Chengdu, China e-mail: hongkonk@vip.163.com
Tel: 86-28-8612-9151  Fax: 86-28-8612-9236
m LS Industrial Systems Qingdao Office >> China
Address: 12th Floor, Guodong building, No52 Jindun Road,

Chengdu, China e-mail: bellkuk@hanmail.net
Tel: 86-532-580-2539  Fax: 86-532-583-3793

# LS Industrial Systems constantly endeavors to improve its product so that 2009. 7
Information in this manual is subject to change without notice.

(© LS Industrial systems Co., Ltd 2006 All Rights Reserved.
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