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Safety Instruction

Safety Instructions for Design Process

Vi N
4 /\ Caution A

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

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

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

metallic dust from entering the product. It may cause electric shock, fire or malfunction.

L J

Safety Instructions on Installation Process

4 \

/\ Caution

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

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

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

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




Safety Instruction

Safety Instructions for Wiring Process

a

/N Warning

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

damage on the product may be caused.

/1\ Caution

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

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

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

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

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

terminals may cause fire or malfunctions.

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

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

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

may be caused.

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




Safety Instruction

Safety Instructions for Test-Operation and Maintenance

/™ 'Warning

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

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

A Caution

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

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

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

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

Safety Instructions for Waste Disposal
7 N\

A Caution

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

toxic materials or explode itself.

\\ J
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Thank you for purchasing PLC of LS ELECTRIC Co., Ltd.

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

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

Relevant User’s Manuals

Title

Description

XG5000 user’s manual

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

XG5000 user's manual (for
XGIXGR/XEC)

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

XGK/XGB
Programming

Instructions &

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

XGIXGR/XEC Instructions &
Programming

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

XGB hardware

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

XGB hardware (IEC)

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

XGB Analog user’'s manual

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

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

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

external Cnet I/F module of XGB basic unit

XGB FEnet I/F

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

XBC Standard
Type Main Unit

/Economic

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

XGB High speed counter
User’s Manual

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

XGB Fast Ethernet I/F

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

XGB CANopen I/F

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



http://www.lselectric.co.kr/

© Table of Contents ©

Chapter 1 GeNEral .........ii i 1-1~1-17
Y o F= 1L To T o o o (U Tod N L] TP UPPTRP 1-1
1.2 Specification of ANAIOG MOUUIE.........coii it e e e e e e e aneeeee 1-3
Chapter 2 Analog Input Module (XBF-ADO4A) .......ccoeviiiiiiiiieeeeeeeeeeeiiiinn 2-1~2-43
2.1 Setting Sequence Defore OPEratioN.............o i e e e e e e 2-1
A S o1 Tox o= o] =P RUP P TUUPPPPRPP 2-2
2.3 Name of part and FUNCLION ........ooiiiiii et e e e e e e aebbb e e e e e e e e e anas 2-4
2.4 CharacteristiC Of [/0 CONVEISION  ......uviiiiiiiiie ittt ettt e et e et e e e e e snnne s 2-5
2.5 Conversion Characteristic according to INput RANGE ........uuiiiiiiiiiiiieiei e 2-6
2.6 ACCUIACY .ok bbbttt n b nb e b nbnbnnes 2-9
2.7 Functions of Analog INPUL MOAUIE .......eeiiiiiie et e e e e e e e e 2-10
P2 S VAT T 1o T PP RTT T TOTPPPPPPRN 2-13
2.9 Operation Parameter SEHNQG .....ooiuveiiiiiie i e e e e e e e s st e e e e e e e e s aanbbbeeeeaeeeaanns 2-17
2.10 Special Module Monitoring FUNCHONS ... e e e e 2-19
2.11 REQISIEN U UBVICES . .iiiiiiiiiie ettt ettt ettt e e e e e e et bbbt e e e e e e e e an b b et e e e e e e s anbnbeeeeaeeaeannns 2-24
2.12 Configuration and Function of Internal MEemOrY .........c..ueiiiiiiiiiiiiiii e 2-28
2.13 EXAMPIE PrOGIAM ...ttt oottt e e e ettt et e e e e e e s ab b e et e e e e e e s e nbabee e e e e e e e aannbnbeeeaaaeaeannns 2-34
2.14 TroUBIESNOOTING ..eiiiiiiiiiiieiit ettt e e e e e skttt e e e e e s e abe b e e e e e e e e e sannbnbeeeaaeeaeannes 2-40
Chapter 3 Analog Output Module (XBF-DV04A / XBF-DC04A / XBF-DCO04B) ...... 3-1~-3-29
3.1 Setting Sequence DEfOre OPErALION ........c..ciiiiiiiie ittt e e e e snnneas 3-1
K o<1l [or= 1 (o] o PP PT PP UPPPPPP 3-2
3.3 Designations and FUNCHIONS ........coiiiiiiiiiiiiie ittt et e et e e e e e s 3-4
3.4 CharacteristiC Of [/O CONVEISION  .......oiiiiiiiiieiitiee ettt snr et e e e e snnneas 3-5
3.5 Characteristic of INPUL/OULPUL  ....cociiiiiieiiiiiie ittt e e e as 3-6
38 ACCUIACY .tk bttt st n b e b n e b e b nnes 3-7
3.7 Functions of Analog OUtPUL MOAUIE ..ot e e e e e e e e 3-8
GRS VAT T 1o T PP PUOUPPPRTPR 3-9
3.9 Operation Parameter SELHNG .....ooouveiiiiiieeiiie et e e e e e st e e e e e e e s aabbbeeeeeaeeeanns 3-10
3.10 Special Module Monitoring FUNCHON .......ooiiiiiiiiiee et e e e e 3-12
3.11 REQISIEN U ABVICES  ...iiiiieiiiee ettt ettt ettt e e e e e e bttt e e e e e e s e bbb b et e e e e e e sannbabeeeaaeeaeannns 3-15
3.12 INEEINAL MEMOIY ittt ettt e e e e e oottt et e e e e e e e s abb e e e e e e e e e s abnbeeeeaaeeesannbabeeeaaaeaeannn 3-19
3.13 EXAMPIE PrOGIAIM ...oiiiiiiiiiiiiitee ettt e ettt e e e e e ettt e e e e e e s e a bbb b e e e e e e e e e anbbbeeeaaeeaeannnbneeeaaaens 3-25

R T I (001 o] (=2 aToTo) ] o [T ERP PRI 3-27



Chapter 4 RTD Input Module (XBF-RDO4A / XBF-RDO1A)........ccuuveveeeeennee. 4-1~4-30

4.1 Setting Sequence before OPEration ... e e e 4-1
Y =T = 4o ) o SO 4-2
4.3 Part Names and FUNCLIONS .......ooiiiiiiiiieiiic ettt sn e e nnne e 4-4
4.4 Temperature Conversion CharaCteriStiC ..........ccccvieiiireeiiiiiiieir e e e e s r e e e e s e e e e e s snrrnreeees 4-5
N @] a1V =T £ o] TS o 1= T [P SO 4-6
oo = o Y 4-6
o =T o 0] o =T = UL LT BT o] = PSSO 4-6
v S S To- 1T N U oo (o] o RO TPPP 4-7
4.9 Disconnection Detection FUNCLION ..........oiiiiiiiiiiiii et e e 4-8
O IR 1 o o PSP TPPP 4-9
v T (=TT o T T ol o o PP PPP PR 4-11
4.12 Operation Parameter SELHNG .......cooiuiiiiiiiiie et e et e e e snbee e e e neee 4-12
4.13 Special Module MONITOIING ...oo.veeeeiiiiee ettt et e et e e et e e e snbe e e e eeees 4-15
.14 REQISIEN U UEVICES  ..eiiiiiiiiiie ettt ettt ettt ettt e e e st e e e eab e e e e e st e e e e e enbe e e e e nnbeeeeennres 4-18
4.15 Configuration and Function of Internal MemOIY ........ccoiiiiiiiiiiiie e 4-21
4.16 EXAMPIE PrOGIAM ....eiiiiiiiiie ittt et e st e e ekt e e e et b e e e e e bbe e e s anbb e e e e annres 4-25
o N o 10 o] (=S o To o 1] o PO OPPPPPUTPPRN 4-28
Chapter 5 Thermocouple Input Module (XBF-TC04S / XBF-TC04B) ......... 5-1~5-60
ST R =T 0 =T - | PRSP PUR PRI 5-1
LIS o 1o 1= oo PRSI 5-4
ST I Vo 1T o PSP PTRPR 5-14
L0 N [ a1y o1 = LT = U o YA o SRR 5-19
5.5 Operation Setting and MONITOr ..........uuiiiieiiiiiiiiie e e e e s e e e e e s s s ee e e e e e e ssnnnrerreeeeesanns 5-22
5.6 Configuration and Function of Internal MEMOIY .......coovciiiiiiee e e e 5-36
LI == La ] o1 (= = (o - o o PSSR 5-51
RS I (o101 o] =T~ oo o 1] o [ PP PP TSR 5-56
Chapter 6 Analog I/O Module (XBF-AHO4A) .....ccccocoeiiieeeiiee e 6-1~6-48
6.1 Pre-operation Setting ProCEAUIE .........uuiiiiii i e e e s e e e e s s ereeaeeeanns 6-1
7S o 1o o= oo OSSR 6-2
SRSV = 10T g0 g oo 1= 1 OSSR 6-5
6.4 Conversion Characteristics By 1/O RaANQE........c..uuviiiiiiii e r e e e e r e e e e eans 6-6
LS o (=T oT ][] o TP PP UP R STR 6-10
6.6 Functions of ANAlog I/O MOAUIE...........ouiiiiiiiiiiie e e s e e e e e e s s e e e e e e e e annes 6-12

G AV T 1T PSR 6-18




6.8 Operation Parameter SEHNQ  .....ooiiiiiiiiieai ittt e et e e e e e s et e e e e e e e s e nnbbeeeaaaeeeanns 6-22

6.9 Special Module MONItOr FUNCHON.........uiiiiiiieeie et e e e a e e e e 6-24
6.10 Auto-registration of U-Device (Special Module Variable) ... 6-28
6.11 Constitution and Function of INternal MEMOIY ..........oocuuiiiiiiiii e 6-33
6.12 EXAMPIE PrOGIAM ...ttt e e ettt et e e e e e s s b b e e e e e e e e s e anbabeeeeaaeeeaannbabeeeeaaeaeannns 6-40
6.13 TrOUDIESNOOTING .ccoiiiiiiiiei ittt e e e e e skttt e e e e e s e abbbee e e e e e e e sannbnbeeeaaaeaeannes 6-46
Chapter 7 Analog Input Module (XBF-ADO8BA) ..........cuuviiivieiiiiiiiiiiieeeieinneee 7-1~7-39
7.1 Setting Sequence Defore OPEratioN....... ... i e e e e e e 7-1
VS o 1Tl o= o] o PP UOUPUPPPRTT 7-2
7.3 Name of part and FUNCLION ........ooiiiii et e e e e e e s bbb e e e e e e e e enes 7-4
7.4 CharacteriStiC Of [/O CONVEISION  .......veiiiiiiiiie ittt et e s e e e e s nnnreeas 7-5
7.5 AACCUIACY ..kttt k888t 8ttt e e s et e e bnbnne s 7-7
7.6 Functions of ANalog INPUL MOAUIE .......coiiiiiiiiei et e e e e e e e 7-8
A A/ 19T O PP PSP PPPPTN 7-13
7.8 Operation Parameter SEHNG  .....ooeeeeiiiiiiiiiii et e e e e st e e e e e e e s anbe e e e aeeeaeaane 7-16
7.9 Special Module Monitoring FUNCHONS  .....ooiiiiiiiiee et e e e 7-19
7.10 REQISIEN U ABVICES  ...neiiiieiiiii ettt ettt ettt et e e e s ek bbbt e e e e e e s abbbe e e e e e e e e aannbnneeeaeeeaannes 7-23
7.11 Configuration and Function of Internal MEemMOrY .............ooiiiiiiiiiiiiie e 7-28
7.12 EXAMPIE PIOGIAM oottt ettt ettt e e e e e b bttt e e e e e e e aaa bt et e e e e e e e s aabnbbeeeaaeeesannnbneeeaaeaean 7-35
4% I (0] 0] o =1 o To] 1] o TP UTP PR UPOTPPPRRT 7-37
Chapter 8 Analog Input Option Board (XBO-ADO2A) .......ccoovviieiiiiiiiiiinnnnn. 8-1~8-35
8.1 Setting Sequence Defore OPEratioN........ ... i a e e e e e e e 8-1
IS o1 Tox =1 o] o <P EUP T TOUPUPPPRTT 8-2
8.3 Name of part and FUNCLION ........ooi it e e e e e s bbb e e e e e e e e eaes 8-4
8.4 CharacteriStiC Of [/O CONVEISION  .......veiiiiiiiiieiiiee ettt e et e s sbe e s e e s annnees 8-5
8.0 A CUIACY ..kttt £ttt Rttt s st et e e b e bnne s 8-7
8.6 Functions of Analog INput Option BOArd ............eooiiiiiiiiiiiiiiie e e e 8-8
S VAV 19T O PP PT PR PURPRN 8-11
8.8 Operation Parameter SELHNG ......cooiiiiiiiiiiie et e e e e s e e e e e e e e anabeeeaaaee s 8-13
8.9 Special Module MOoNItOriNg FUNCHONS  ....coiiiiiiiiiiiiiiie et e e e e e e 8-16
8.10 REQISLEr U BVICES ..ottt ettt ettt e e e e e sttt e e e e e e e anb b e e e e e e e e e e nnbbeeeeaaaeas 8-20
8.11 Configuration and Function of Internal MEMOIY .......cooiiiiiiiiiii e 8-25
8.12 EXAMPIE PrOGIAM ..ottt ettt a e e ettt et e e e e e e s a b e et e e e e e e e e bbb beeeaaeeeeannnbneeeaaeaean 8-33

S0 S B I (001 o] =1 o To] 1] o TP PR URRTPPPRRT 8-35




Chapter 9 Analog Output Option Board (XBO-DAQO2A) .....ccccceevvvvevvvvrnnnnnnn. 9-1~9-31

9.1 Setting Sequence before OPEratioN...........cciiic i e s e e e e e e s s s reeaeeeann 9-1
LS IS o 1o | o= o PSSR 9-2
9.3 Name of part and FUNCLION ..........ooiiiiiiiii e s e e e e s s r e e e e e s snsr e e e e eeeeannns 9-4
9.4 CharacteristiC Of I/O CONVEISION .....ccuviiiiiiireie ettt e s nne e s e e nee e 9-5
LS IR o o] 1 ] - T3 9-7
9.6 Functions of Analog Output OPtioN BOArd ..........cceeeeiiiiiiiiiieie e iiiieeee e e e e s sssreer e e e e e s srerneeeeeeeeeans 9-8
LS R A VT T T SRR 9-10
9.8 Operation Parameter SELHNGT .....oooioeiiiiiiiiiee et e et e e s e s ebe e e e eees 9-11
9.9 Special Module MoNitoring FUNCLONS .......uiiiiiiiiiee e 9-13
9.10 REQISIEN U UEVICES  ..eeiiiiiiiie ettt ettt e ettt e e e bttt e e e bb e e e ettt e e e enbbe e e s anbbeeeeaneees 9-16
S I R 0 T g o1 00T o o] Y PRSP TPSR 9-21
S B = 0] o L= o (oo = oo PP PSR 9-29
(S e R I (o101 o] =] o To To i1 o PP PSR 9-31
Chapter 10 Analog I/0 Option Board (XBO-AHO2A) .......cccceeveeeeeiereennnnns 10-1~10-44
10.1 Setting Sequence before OPEIratiON...........ccvveiiiie e e e e e e s e e e e e s sssanrrerreeeeeanns 10-1
O 2] o 1= Tox o 11T} o SRR 10-2
10.3 Name of part and fUNCHION ........c.eeiiiiiie e e e e e e e e e e e e e e e s snnnn e e reeeeeeanns 10-5
10.4 CharacteristiC Of I/O CONVEISION ......ooiiiiiiiiiiiee et 10-6
0 o o | T 10-10
10.6 Functions of Analog Output OptionN BOArd ...........ccccciiiiiiieeiiiiiiiie e e e e e e 10-12
00 TR AT o SRS 10-16
10.8 Operation Parameter SEHING  ......c.eeeiiiiiiieiiiiee ettt e s st e s sebee e e eneee 10-20
10.9 Special Module MoNitoring FUNCHONS  .......oiiuuiiiiiiiiieeiiiee e 10-22
10.10 REQISIEr U TEBVICES  ....eeeiiiiiiiiie ettt ettt e e et e e s et e e s anbb e e e ennbeee e eneee 10-26
10.11 Configuration and Function of Internal MemOrY..........cccooiiiiieiiiiie e 10-31
O 2 e T 0T o] S0 e (o To = 1o PP 10-41
(O Tt I I (18] o] 1=2] o T 1o Vo T PP 10-43
Chapter 11 RTD Input Option Board (XBO-RDOL1A).........cceeiiiiriiiieiiinnns 11-1~11-27
11.1 Setting Sequence Defore OPEratiON.........ooi.uiiiiii i e e e e e e e e e 11-1
] o[- T ol (o= 11T o <P PP OUTPPPPPT 11-2
11.3 Name of part and fUNCHION ..........euiiiiiii et e e e e e s eebn e e e e e e e e aans 11-4
11.4 Temperature Conversion CharaCteriStiC ...........ciiie i 11-5
11.5 CONVEISION SPEEA. ... .ueeiiiiiiiie ettt et e e oo ekttt e e e e e e e bbbt e et e e e e e aaabbbeeeeeaeessannbsbeeeaaaaaaanns 11-6

D16 ACCUIBCY  ..tutuuuuuuutuuutututitttt etttk kst 88tk 8 88kt ne e bR nnn e 11-6




11.7 TeMPEIALUIE DISPIAY ... ..eeeeeiieeiiiiiieie ettt e e e e e e bbbttt e e e e e e s abbbe e e e e e e e e annbnbeeeaaeaeaanns 11-6

11.8 Disconnection Detection FUNCLION ..........cooiiiiiiiiiiiiie ittt 11-7
IR IRV ¢ o To PP UOUTPPPPPR 11-8
11.20 AVEIAgE FUNCHON ..ottt e e e e ettt e e e e e e s s aaabb et e e e e e e e aannbbeeeaaaaeeanns 11-10
11.11 Operation Parameter SEING  .......cooiioiiiiiiiiiiie ettt e e e e e e s bnbeeeaeaeeeaans 11-11
11.12 Special Module Monitoring FUNCLIONS  .........eiiiiiiiiiiiiiiie e a e 11-14
11.13 REQISIET U AEVICES  ...eeteiiiiieiiiiiitit it ettt e e e ettt et e e e e e sttt e e e e e e e e e aanbe e e e e e e e e sannbbbeeeaaaeeaanns 11-17
11.14 Configuration and Function of Internal MemOry.............cooiiiiiiiiiiiie e 11-20
11.15 EXAMPIE PrOQIAM ...ttt ettt e e e e e st e et e e e e e s s aabb b e e e e e e e e e sanbbbeeeaaaeeaanns 11-25
11.26 TroubIESNOOTNG ...ttt e et e e e e e s e s b et e e e e e e e s nbbbeeeaaaeeeanns 11-27
Chapter 12 Thermocouple Input Option Module (XBF-TCO02A) ............. 12-1~12-35
12.1 Setting Sequence before OPEIratiON..........cccuieiiiiee e e s er e e e s s e e e e e s ssanrrereeeeeeanns 12-1
] o 1= o o LT o IR PRSSR 12-2
12.3 Name of Part and FUNCHON ......c.ooiiiiiiieiiie et 12-4
12.4 Characteristic of Thermocouple Temperature CONVEISION ...........cevveeeeiiiiurrieeeeeesiiiiiieneeeeeeennnnes 12-5
o o B | T Y 12-6
12.6 CONVEISION SPEEA.......eeiiiiiiiie e i i e ettt e e e s s et e et e e et e et eeeeeeeaa s s st e eeeaeeeaaassstaeeaeeeessanssntnneeeeessanns 12-7
I A 1 o) 1o o RO PP R RURR PRSP 12-8
12.8 INStallation @nd WIFNQ .. ....oooiueeieiiiie et sttt e e s et e e s s abbe e e s annbe e e e snbbeeesaneee 12-10
12.9 Operation Setting @nd MONITOK .........oiiiiiiiie e s s 12-12
12.10 Configuration and Function of Internal MemOry ..........cccooiiiiieiiiiiee e 12-24
N e T 0T o] (S e To = o [PPSR 12-31
I 2 I (18] o] 1=2] o o To ] 1o Vo PP 12-34
Chapter 13 Analog Input Module (XBF-ADO4C).........cocccvvriieeieeeeiieie, 13-1~13-47
13.1 Setting Sequence Defore OPEIALION. ..........ciiiiii ettt 13-1
R ] o T=T ol o= 11T o <P ETT T OURPPPRPT 13-2
13.3 Name of each Part and FUNCLIONS ........cuueiiiiiiiieiiie ettt 13-5
13.4 CharacteriStiC Of 1/O CONVEISION ......ccciiiiiieiiiiiee ettt ettt e s e e s e e e snnn e e e snneeas 13-6
D3.5 ACCUIICY ...tutuuutuiiittttitititt etttk stttk k88888888888t nbnnnn e 13-8
13.6 Functions of Analog INPULt MOAUIE ... 13-9
13.7 Installation and Separation Of MOAUIE..............coooiiiiiiiiii e 13-16
13.8 Operation Parameter SEHING ..........eeiiii it e e e e e e e e e e s rbbbeeeeaaeeeaan 13-22
13.9 Special Module Monitoring FUNCHONS ...........uuiiiiiiiiiiiiiii e e e e 13-25
13.10 REQISIET U DBVICES ....eteeiiiieiiiiiitte ittt e e ettt et e e e s e et et e e e e e e s e abbbeeee e e e e e sanbbbeeeaaaeeeaan 13-29
13.11 Configuration and Function of Internal MemOry.............cooiiiiiiiiiiiie e 13-36

R A = 0T o] LT o o o = T o RO UPP TP PPRRPT 13-43




T RS 2] (=T= 1o ()11 T =) ST 13-45

Chapter 14 Analog Output Module (XBF-DV0O4C/XBF-DC04C).............. 14-1~14-41
14.1 Setting Sequence Defore OPEIratiON..........cccuiriiiiie e rr e e e e e s s e e e e e s s ereeeeeeanns 14-1
] o 1= o o LT ISR 14-2
14.3 Name of each Part and FUNCHONS ..........cociiiiiieiiee e 14-5
14.4 Conversion Characteristic of each OULPUL RANGE .......evvviiiiieiiiciieieec e e e 14-6
o o B | T Y 14-9
14.6 Functions of Analog OULPUL MOAUIE...........c..uviiiiiee e e e e e e e 14-10
14.7 Installation @nd WIINQ .....eeeeeee oo s s e e e e e s e e e e e e s s sanb e e e e aeeesannnnrneeeeaeeeans 14-14
14.8 Operation Parameter SEHING ........cuueiiiiiiiieeiiiiee et s s b e e s snbeee s eneee 14-18
14.9 Special Module MoNItoring FUNCHONS .........oiiuiiiiiiiiiie it 14-21
14.10 REQISLEN U DEVICES .....eveiiiiitiite ettt ettt ettt e et e e s ettt e e s ettt e e s anbb e e e e annbeee s aneee 14-24
I I R T (=T F= Y =T 0T Y PP UR PR 14-28
I e T 4] o] (S e (o To = 1o PP 14-36
I RO 2T (=TT (o [0 T = A PP PR 14-39
Chapter 15 PID Function (Built-in function) .........ccccovvviiiiiiiinniiiieeiiiens 15-1~15-55
ST R €= o 1= - | PP P PP PPPRPR TP 15-1
ST | B I o] 1 (o ] TP TP PPPPPT TP 15-3
15.3 PID INSIIUCHIONS ..eciueteeteiiieie e ettt ettt ekttt s st e st e s sttt e e e e e st b e e e s anbr e e e e anbre e e e nnee 15-27
15.4 PID AULO-TUNING ittt ettt et e e e e e bbb bt e e e e e e s e aaabbeeeeeaeessanbbbeeeaaaeesannbbnneaaaaasaanns 15-33
15.5 EXAMPIE PrOQIAMS ...ttt ettt ettt e e e e e e e et bttt e e e e e s e bbbeeeeaaaeesannbbbaeeaaaeaeann 15-42
15.6 ErrOr/WarNiNg COOEBS .....coiiiiiiiitiiiiiia e ettt e e e e e e ettt e e e e e e e aaabbe e e e e e e e s s babeeeeaaeeesanbnbeeeaaaeaeanns 15-54
N 0 =1 o | USSR App.1-3
Appendix 1 Standard ResSiStor of PLRTD .......uvuiiiiiei et e e e s s seeee e s e e s s snnrnn e e e e e e App.1-1
Appendix 2 Thermo Electromotive Force and Compensating Cable ..........ccccocccvveeiiiiiciiiieneeenn, App.2-1

F Y o] 01T o [ qrS N 1 41T 13 o o PRSP 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
0~10Vv 25 mW 1.Range selection by external switch and
XBF-ADO4A 4 parameter setting
0~20 mA
5.0 LA 2. External DC24V used
4mA~20mA
1~5v 0.250mv 1.Range selection by external switch and
0~5V 0.3125mV parameter setting
0~ 10V 0.625mV 2 Function of. Filter, Average,
_ +10V 1.250mV Detection disconnection, Alarm,
Current input 4 ~ 20mA 1.04A Retaining Valid conversion value
0 ~ 20mA 1.25/A 3. External DC24V used
4~20mA _ _
0~20mA 5.0 LA 1.Range selection by external switch and
arameter settin
XBF-ADO8A 8 1~-5v be Seting .
0~5V 1.25 mv 2. Filter function, average function
3. External DC24V used
0~10V 25 mv
XBF-DVO0O4A 4 0~ 10V 25 mw
1-5V 0.250mV 1. Exte.rnal DC24V us-ed
2. Designates output in case of Error and
Voltage output 0~5V 0.3125mV
XBF-DV04C 4 y CPU STOP
0~-10V 0.625m 3. Interpolation function (Linear, S-type)
+10V 1.250mV
0 ~ 20mA 1. External DC24V used
XBF-DCO04A 4 5.0 LA i .
4mA~20mA 2. Designates output in case of Error and
XBF-DC04B 4 0~ 1.2mA 0.3uA CPU STOP
c 1. 1. External DC24V used
urrent output
P 4~20mA 1.0/ 2. Designates output in case of Error and
XBF-DC04C 4 CPU STOP
0 ~ 20mA 1.254A 3. Interpolation Function(Linear, S-type)
4. Detection disconnection
_ XBF-RDO4A 4 PT100 . 1. External DC24V used
RTD input 0.1°C . .
XBE-RDO1A 1 JPT100 2. Filter function
XBF-TC04S
Thermocouple 1. External DC24V used
4 K/IJIT/IR Notel) . . .
Input module 2. Filter function, average function
XBF-TC04B

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

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

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

Here describes about specification of analog module of XGB series.

1.2.1 Analog input

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

No. of output channel

4 channels

Insulation method

Photo-coupler insulation between input terminal and PLC power

(No insulation between channels)

Connection Terminal

11 point terminal block

1/0 points occupied

Fixed type: 64 points

Max. number of equipment

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

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

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

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

Additional function

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

Max. resolution

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

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

Accuracy

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

Max. conversion speed

1ms/ channel

Absolute max. input

DC +15V | DC +30mA

Filter

Digital filter(4 ~ 64,000ms)

Average

Time average (4~16,000ms)

Count average (2~64,000times)

Addition Detection alarm

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

function
Hold last value

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

Alarm function

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

Insulation method

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

Connection terminal

15 point terminal block

I/O points occupied

Fixed type assignment: 64

Max. attachable number

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

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

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

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

Type Voltage Current

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

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

Type 12 bit binary data

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

Max. resolution

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

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

Accuracy

+ 0.5% or less

Max. conversion speed

1.5ms/channel

Absolute max. input

DC +15V DC +25mA

No. of output channel

8 channels

Insulation method

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

Connection Terminal

11 point terminal block

I/0O points occupied

Fixed type: 64 points

Max. number of equipment

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

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

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

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

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

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

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

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

Current Internal (DC 5V) 110mA 110mA

consump

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

Max. resolution

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

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

Accuracy

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

Max. conversion speed

1ms/ channel

Additional function

Setting of channel output status

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

(Linear interpolation, S-type interpolation)

Insulation method

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

Terminal connected

11 point terminal

1/0 occupied points

Fixed point assignment: 64 points

Max. attachable number

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

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

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

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

Power Supply

DC 20.4V ~ 28.8V




Chapter 1 General

1.2.3 RTD input

Item

XBF-RDO4A XBF-RDO1A

No. of input channel

4 channels One channel

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

Accuracy

Normal
temp.(25°C)

Within £0.3%

Full temp.(0~55°C)

Within £0.5%

Conversion speed

40ms / channel

Insulation

Channel to
Channel

Non-insulation

Terminal to PLC

Power

Insulation (Photo-Coupler)

Terminal block

15-point terminal block

I/O points occupied

Fixed type: 64 points

Wiring method

3-wire

Max. number of equipment

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

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

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

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

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

Items

Specification

Number of input channel

4 channels
Select channel type by parameter
(thermocouple input)

Type of input sensor

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

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

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

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Ambient temperature(257T)

Within £0.2% — note 2)

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

Compensation amount

compensation

+1.0TC

Warming-up time

15 min or above —note 3)

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

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

(2) Voltage input specification (XBF-TCO04B)

Items

Specification

Number of input channel

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

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

Digital output Scaling display

(user-defined scaling)

Unsigned scaling (0 ~ 65535)

Signed scaling (-32768 ~ 32767)

Max. resolution

1/20000 (0.005mV)

Ambient temperature (25C)

Within +0.2%

Accuracy Temp. coefficient

(operating temp. range)

+100 ppm/C

Conversion time

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

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

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

Dielectric withstand voltage leakage current 10m or below

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

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

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

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

Max. number of equipment

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

(1) Input performance specification

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

Max. resolution

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

2.5 (DC 0~10V)

Precision

+0.5% or less

Max. conversion speed

1ms/channel

Absolute max. output

DC +15V DC 25mA

Additional function

Function setting channel output status

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

(3) /10 common performance specification

Items

XBF-AHO4A

Insulation method

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

insulated between channels)

1/0 terminal block

11 points terminal block

No. of I/0 occupation point

Fixed type: 64 points

Max. number of equipment

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

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

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

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

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

Max. resolution

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

5uh (DC 0~20mA)

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

Accuracy

+1.0% or less

Max. conversion speed

1ms/channel + scan time

Absolute max. input

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

Additional

Average function

Count average (2 ~ 64,000 times)

function

Gain adjustment
function

Gain adjustment (-40~40)

Insulation method

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

Input terminal

5 - point terminal block

1/0 points occupied

Fixed type: 64 points

Max. no. of installation

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

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

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

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

Maximum resolution

2.5V (DC 0 ~ 10V)

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

Accuracy

+1.0% or less

Maximum conversion speed

1ms/channel + scan time

Additional function

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

Gain adjustment function

Insulation method

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

I/O terminal

5-point terminal block

Power supply

Internal 5V

I/O points occupied

Fixed type: 64 points

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

(1) Input performance specification

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

Analog DC 0~ 10V gg 3 N igmA

input i D AMR .

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

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

Max. resolution

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

5uA (DC 0~20mA)

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

Accuracy

+1.0% or less

Max. conversion speed

1ms/channel + scan time

Absolute max. input

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

Average function

Count average (2 ~ 64,000 times)

Additional

. Gain adjustment
function

function

Gain adjustment (-40~40)

(2) Output performance specification

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

Max. resolution

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

5uA (DC 0~20mh)

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

Accuracy

+1.0% or less

Max. conversion speed

1ms/channel + scan time

Additional function

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

Items

XBO-AHO02A

Insulation method

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

1/0 terminal

5-point terminal block

I/O occupation point

Fixed type: 64 points

Max. installation count

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

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

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

Conversion speed

25m/1 channel

Channel to

. Channel
Insulation

Non-insulation

Power

Terminal to PLC

Insulation (Photo-Coupler)

Terminal block

5-point terminal block

I/O points occupied

Fixed type: 64 points

Max. number of equipment

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

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

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

2.1 Setting Sequence before operation

XBF-ADO4A

Before using the analog input module, follow steps below.

Checking performance specification

|—.

Wiring

I —

Setting external voltage/current switch I—.

Reading analog input data

Setting parameter

Programming

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

Specification (2.2 performance specification)
®  Operating environment

® Input type and range

® Digital output range

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

Setting switch
® Setting voltage/current input type

Analog input test
® XG5000 special module monitor test mode

Parameter
® XGb5000 I/O parameter

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

2.2.1 General specifications

General specifications are as follows.

Related

No. Item Specifications specifications
1 Ambient 0C ~455°C i
temperature
2 Storage 25C ~+70°C )
temperature
Ambient 0 '
3 humidity 5 ~ 95%RH (Non-condensing) -
4 [Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5 mm
<f< 2 -
. Vibration 8.4<f<150Hz 9.8 m¢ (1G)
resistance For continuous vibration 10 times each IEC61131-2
- . directions
Frequency Acceleration Amplitude (X, Y and 2)
5<f<84Hz - 1.75 mm
8.4<f<150Hz 4.9 g (0.5G) -
o Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2
e Half-sine, 3 times each direction per each axis
S AC: + 1,500V
quare waye LSIS standard
Impulse noise DC: + 900V
Electrostatic . . IEC 61131-2,
- Voltage : 4kV (contact discharging) IEC 61000-4-
discharge 2
7 |Noise resistance Radiated IEC 61131-2,
electromagnetic 80 ~ 1,000 MHz, 10V/m IEC 61000-4-
field noise 3
Fast tansient | Seament Power supply DlgltaI/anglog mput/output IEC 61131-2,
module communication interface IEC 61000-4-
/bust noise 4
Voltage 2kvV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
11 Cooling Air-cooling -
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2.2.2 Performance specifications

Performance specifications are as follows.

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

No. of output channel

4 channels

Insulation method

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

Connection terminal

11 point terminal block

I/O points occupied

Fixed type: 64 points

Max. no of installation

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

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

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

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

Additional function

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

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

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

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

Respective designations of the parts are as described below.

HBF-ADO4A
RUN I @
S =
CHz E <_ @
CHZ [T
= |
R[S
°12[ =N
el | e
L=
=CN|
[Baetin [::"El
= [=EX
XEF—ADC4A /
NS
No. Description
RUN LED
@ = Displays the operation status of XBF-ADO4A

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

Terminal block

external devices.

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

Voltage/Current selection switch

= Switch for voltage and current selection of analog input
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2.4 Characteristic of I/0O conversion

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

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

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

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

251 Iftherangeis DC 0 ~ 10V

1011 1011 2047 4047
1000 1000 2000 4000

750 750 1000 3000

500 500 0 2000

250 250 -1000 1000

a

A

é 0 0 -2000 0
é
D

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

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

Digital output Analog input voltage (V)
range 0 2.5 5 7.5 10 10.11
Unsigned value
0 1000 2000 3000 4000 4047
(0 ~ 4047)
Signed value
-2000 -1000 0 1000 2000 2047

(-2000 ~ 2047)
Precise value

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

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

1011
1000

750

500

250

2023
2000

1500

1000

500

2047
2000

1000

-1000

-2000

4047
4000

3000

2000

1000

VoSS G.0

OmA

5mA

10mA

15mA

Analog input value (current)

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

20mA

Digital output

Analog input current (mA)

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

1)

2)

2.5.3If range is DC4 ~ 20mA

1011
1000

750

500

Digital output value

250

2023
2000

1600

1200

800

2047
2000

1000

-1000

4047
4000

3000

2000

1000

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

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%.

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

Analog input voltage

[ Accuracy |

(1) Accuracy when using 5V input
4000 x 0.5% = 20
Therefore the range of the accuracy will become (2000-20) ~ (2000+20) = 1980 ~ 2020
when using 5V input.

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

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

Functions of XBF-ADO4A conversion module are as described below.

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

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

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

Sampling Processing

A/D Conversion Methods Filter Processing

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

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

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

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

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

2-10
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(2) Filter processing

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

* Setting range: 1 ~ 99 (%)

FInN]=(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)

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

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

avalue Filter output value o value

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

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

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

(3) Average processing

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

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

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

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

Setting time
(Number of Channels used) x (Conversion Speed)

Awverage processing count =

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

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

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

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

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

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

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

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

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

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

2-12
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2.8 Wiring

2.8.1 Precaution for wiring

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

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

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

(4) Check the polarity when wiring the terminal.

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

2.8.2 Wiring examples
(1) Example of voltage wiring

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

HBF-ADO4A
RUN
g A\ CHo— +
! L4 Yoasl
_>_I ] —
cHo [T
cHl [T
cHz [T
cHE [T
g A CHI— +
B | (0] CHO+ CHO
> \Ij - CHO- +|: ==N
CH1+ CHA o]
+— | e
CH1- _|: E:El
ﬂDq n—n CH2 + CH2+ ciz o]
5 £ : % CH2- _[ o]
> L CH3+ cH =]
CH3- _|: E:"El
=]
l DC24V+
| F 1CH3 - DC24V- LCE4Y =]
,>_I ) — iy E:El
XEF—AD04H

¢

DC power
(For analog

supply)

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

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

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

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

HBF-ADD4A
RUM
+ 2-Wire n— CHO
DC——ll—: Tansmitter h 1 Ve
/J7 cHO [
CH1 |
CHz |
CHz |3
C—JrE 2-Wire A} CH1
D Transmitter 1 =0 m e
jl— I = CHO- +|: el
Jik S e =2
+— e
CH1- _|: £
+ 2- Wi CH2 = ke o]
- Wire m— ’ -
D(JHI: Transmitter ‘H_IJ_\’:%_/ — C;:_‘l': o]
jl' r /J7 CH3+ +|: ER
CH3- L/
fal
: DC24V+
Q—+I: 2- Wl_re o w—N AL DC24V- [ =]
D —l— Transmitter ! L+4'_— o]

r Y
/77 /J7 KEF =004,

d
i

DC power
(for analog
supply)

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

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

(c) Enable the necessary channel only.

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

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

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

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

(For analog
supply)

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

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

power supplier.

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

_______________________

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

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

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

. RixVs
Vin = -
[Rs +(2xRc)+Ri]
%Vi =[1—\ﬂjx100%
Vs
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2.9 Operation Parameter Setting

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

(1) Settings

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

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

ltem

Details

[I/O parameter]

@

)

Specify the following setting items necessary for the module
operation.

- Channel Enable/Disable setting

— Setting ranges of input voltage/current

- Output data format setting

- Filter processing Enable/Disable setting

- Filter constant setting

— Average processing Enable/Disable setting

- Average processing method setting

- Average value setting

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

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

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

| Project Window

- x|

[Vertical Line]

[terns

@s
E@

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

i l H Internal Parameters
= - Scan Program
[ MewProgram

Ll Project

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

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

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

|

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

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

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

g 01 1 Default
ez 12 ¢ Default

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

== 07 Default

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

\“mmlm o

B Commurication Maduls List

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

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

21|

Module list

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

g 01 Default

= 02 : Default

= 03 : Default

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

iz 06 Default

tzg 07 Default

POO1ED ~ POO19F

\Jmmem—t

D

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

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

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

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

T Cancel

El ECTRIC | 2_ 1 8
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2.10 Special Module Monitoring Functions

Functions of Special Module Monitoring are as described below.

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

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

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

located
al Module Manitar gd o3|
XBF-2D044 (Malt/Current, 4-CH)
Itemn axhdin value Current value
CHO AD value nin 0
CH1 AD value oro 0
CH2 AD walue oro 0
CH3 AD value 0io 0
Itern Setting Walue | Current Walue
Channel CHD
Channel status Disahle / Disahle \
Input range 0-10% O~10v
Cintput tene 0~4000 0~4000
Filter process Disable Disable » Not saved in
Filter constant 1 1 [|/O parameters]
Awerage setting Disable Disable
Average processing Count-Avr \ Count-Avr I
Average value 2 \ 2 /
N’
Reset max,/min value {stap Manitatng) Test |
Close |

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

Monitoring special module will be based on XBF-ADO4A.

(1) Start of [Special Module Monitoring]

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

Mnnituri Debug Tools Window Hel
m Start/Stop Monitoring

Fausing Conditions, ..

@ BEE

&=y
(=]

Device Monitaring

Special Module Monitoring
Trend Monitaring
C
]

ustormn Events
ata Traces

EE £ E

(2) How to use [Special Module Monitoring]

(a) With XG5000 connected to PLC CPU (on-line status), click [Monitor] -> [Special Module
Monitoring] to display ‘Special Module Select’ screen as in Fig. 5.1 showing base/slot
information in addition to special module type. The module installed on the present PLC system
will be displayed on the list dialog box.

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

cial Module Infornation 2=l

=il . . ) .
lﬂﬂﬂl Displays the informations of special module,

tem Information
Module Info HBF-ADO4A (Yolt'Current, 4-CH)
05 varsian Maodule OIS Version 1.0
08 date 2006/ 3 2
Module status Mo Error. {0}

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

Wodule Monitar 21 x|
*BF-&0044 (Molt/Current, 4-CH3
Iterm Max/Min value Currentvalue
CHO AD value
CH1 AD value
CH2 AD value
CH3 AD value
Item Setting Yalue Current Walue
Channel CHO
Channel status Disable
Input range 0~10%
Output type 0-~4000
Filter process Disahle
Filter constant 1
Average setting Disable
AvErage processing Count-Avr
Average value 2
"é'éf"i‘ﬁ'é'&'é?l‘h’i'ﬁ"'(iéﬂi;i'é"él Start Monitoring | Test |
Close |
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(d) [Start Monitoring]: Click [Start Monitoring] to display A/D converted value of the presently -
operated channel. Below screen is the monitoring screen displayed when the whole channels

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

parameters of A/D conversion module are displayed

ial Module Manitor 2=
*BF-AD04A (Volt/Current, 4-CH)
ltem MaxiMin value Currentvalue
CHO AD value oin i}
CH1 AD value oo 0
CHZ AD value nin 0
CH3 AD value nin 0
Item Setting Yalue Current ¥alue
Channel CHO
Channel status Disable Disahle
Input range 0-10% 0-~10%
Output type 0~4000 0~4000
Filter process Disahle Disable
Filter constant 1 1
Average setting Disahle Disahble
Average processing Count-Avr Count-Avr
Average value 2 2
Heset 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 mAin the state of input not wired.

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

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

Special Module Monitar : 7l x|
#BF-4D044 (Molt/Current, 4-CH)
lterm W axihlin value Current value
CHO AD value ara a
CH1 A0 value oro a
CH2 AD value oro 0
CH3 AD value aro a
lterm Setting Value Current Walue
Channel CHO
Channel status Disable Cisable
Input range 0~20m#A Q-1 00
Output type 0--4000 0--4000
Filter process Enahle Enable
Filter constant 1 1
Average setting Disahle Dizable
Awerage processing Cauntfur Caun