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ABSTRACT

The article performs the process monitoring of level control simulation. The system is
commanded by software called Wonderware Intouch which is can be applied in discrete
control, DCS, PLC, SCADA and other applications.

Wonderware can build the window of process monitoring easily included using of tag
referencing, ActiveX, Distributed Alarmhandling, Distributed historical data and IndustrialSQL
Server Monitoring will be interface with Programable Logic Controller (PLC) of KOYO
Company Model Direct Logic 05 (DLO05). This software is likely use in SCADA, DCS in

worldwide industrial Automation factory.
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1. Tusun3u WONDERWARE
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} 1 4
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processing, beverage semiconductors, oil and gas, automotive, chemicals, pharmaceutical, pulp
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1 Data Carrier Detect : DCD Input
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3 Transmitted Data : TxD Output

4 Data Terminal Ready : DTR Output

5 Signal Ground : GND -

6 Data Set Ready : DSR Input
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8 Clear To Send : CTS Input

9 Ring Indicator : RI Input
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2.4 Programmable Logic Controller (PLC)
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2.4.3 Ias9a319989 PLC
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7N 3.4 waasuden laozunsuvesszuunuguuuutioundulagialy

o @ A [y d 1 Ao LY -]
nnuden laozunsudanmd 3.4 wxdunamuniidnusasadretuuden laezunsuly

o & 9 t 9 a L) va 0’: o
i 3.2 Fedeznan ldudunanufsvesmsmuguuuuda Twidaduiunngduuums
Ay ludnyazanmi 3.2 Tueelasszuunugunisgaamnssunuuileunduia 'ty

U4 [
Usznoudiugilnsal 4 dau Ao
o 4 o [y
1. @2MIuAN (Controller) tilunTpailonseginsalilFlumsadrudyaraniugy
A o 9 o Y &9 - ¢ A Y

evihmihi muguidszuuidesmsaiunuiiioninansonansuauoudiuliamdoans
Tasinsosmuguildduagluilegiviinarsuuudleiu uahitenldfuinigede Aniugu

{yy PID

I o ydﬂu

2. gilnsainrugugae (Final Control Element) A0 gunsalnvimihidfuang

’ [l
A @ o]

vosnszuaumstemsidfsunlasmdalsdfunszuiums awddmSedyananiugui
Y @ o q’: ’ L] o 1 o

1R5vandmivgu ginseinugugeaieiuliognasedisdiedu isu 2183n09Y (Control

o 4 4 @ ° Vel o [y
Valve) U707 1005 (Inverter) UaZAINTEN (Actuator) 1HUAU uaRnuiuiuninlu
psEUIUMIgARIMATTY TAuA NAMILRY

a dd
3. ASZUIUMS (Plant or Process) HY1UH1 SLUUNIBNTLUIMUMINNAINANADING
Yt Ay 1 a LY o
aunulvfiaouziiulmuidesns wu aszuaumsfeasumsaiuguseduvesveunar
{ Q7 =\ & o

nszvaUMaIRuMsnIvgugamgil Hudu dsanuzvesnszurumsuansdoduls

ATEUIUNT (Process Variable: pv)
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d as . ] ] Y 4
4. 9Un3aiTA (Measuring Instrument) M09 gUnsalFe0199z 1Aun 15u1r03
a [4 L4 . q v @
(Sensor) NI NUAAUXDT (Transducer) n?aqﬂﬂimuﬂm (Transmitter) ﬂ?ﬂlﬂ?ﬂx‘l’mﬁﬂgﬂlﬂm
suqlunszuaums merhdggrai 18 11 udulslumsaugu Tasdygravisenves
gunsaliana ldseiludgyananiasgiumsgaaimns sy iy dyaanszualnii 4-20
mAde Fayanams s Iiihnszuanse 1-5 vde niodagnaauving 3-15 psi ifludu
o ara 4 n,: ° o 1 @
M5AIURUUULEA TUiANIND NN 3.4 Tvuasumsiinuie gilnsallaniduls
I a o [ Y ¥ 4
ASEUIUNIT (pv) 19U Qungdl AU §n31013 Ina uagszduvesvoamad Wludu iie
= a VY o a A ) S o o1 A
niSuuisusrdrsdmToenuilmune (Setpoint : sp) MATUAINUIRUITIIAIMNUAMIANADY
" o 4 o o o
(Error : e) lumsmuguunldlumsdnnaiondgygnanivguiitiunzauiiss luasugu
Y Yy a9 £ d 1 P °

nszuaums dhganthnnefidesns Sesmuineuiivziinmsaluquassuiunmisla
b4
Wi azdesnpifenstinuvesdiutlszaoudis q lussuumuguuazdnyugnszuIUmMs
1 o dAa 9 -2 1Y ° do Y 4
AeutiunAvszAosdny D rlauazmsiinuvegilnisiia aniuau uazgilnssiniugy

Y 2 aa ad @ Voo a0 A A Y M ¥ L4
game 572935AuquuaIin sl uudenie o deneu iveiee Ididen 19gUnsaluay

1
= o
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3.2 MIIASZAL (Level Measurement)
as Y A' o ‘A - d'l ]
msdaszdudiudediigissmsnil lunugaamnssufeunniszian tlosanm

Y [] 1 o o J @ o
YBITLAVILAIHANTENUABWINIINDS U TaUA anusuLazsasIns Tva Wudu

F1mFuIEMsInseADil 2 dpuae Ao

3.2.1 M3IAseAUlABNIA (Direct Level Measurement) 81315030 1aa2833msnane
Jiuvy o]

1. Sight Glass (WuV1¥nIzaNUBITLAD)

2. Float Type (LUUQNABY)

3. Dip Stick (ML)

4. Hook Type

1. Sight Glass
@ a o ’ [ o 9 o s [ =
anvashdngsunmsianasguna lee 195asean ludu 900 mm miadu

b 4
ANilezAeld Sight Glass 1A 2 84 inAeiSsafuludnYME Overlapping fu
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40AUD4 Sight Glass
1. o ld lagase

2. sovenuuuRtey e sonun sy 149 10,000 psi  uazNy

3. Yo 194 Sight Glass ansaeenuuuldnuaeanimassansenldilu
avnawuldwaradn niouda Hudu
Yo91 ALY Sight Glass
1 ] ] [] Ada q’;’ 9/ - N 9
1. msem lasaseois luazain wunsdindads Buungemiemuuumes
o I~
&3 Wudu
1 ) o ! L") (]
2. A1AMUUIUET (Accuracy) IHBYAUANUALDIAYDIFOINBY, ANTHUYDIVDY
na wunwlauasden & it
va wuaw lauazde Feniugu laen
P=} aa '3 9 ° o 1 []
3. psalveuviaalidla vilvendmsunserum
4. luanmnfiomavuinia e liveunarusinm Sight Glass 1finn1s
g o { R a z
uad2 Tunseih Sight Glass Andelimouen
5. mInsuiovvasvaural Mldnmsomainszyirlden
Sight glass 2 41Uy A
9 u’: Y] {
1.1 uuuviaeaun? (Tubular Glass) 15Aad lagnsanuna1suzh
foamidaseauvssveurainiely
Y
Yo
P o’: ] 1 o o
1. 511190 AAALII A5 IEIA
2. a1 1a lagasaiui Tanuiusens 14
Y o w
Yo
1. 1anungamgiigali'ld

2. 1Faunnnudugali’la

[
o LY

] s n’: _ ] a -1 P} )
3. uendro Aaiude limunzdussunilinnudinguin o wie i

[
A @

mungfumsiaszavvesasiduduasio wu asadiudu vialuuSnuifiduasogs
14
[y J v o v [
4. mivesszavdeadlUemamlng q veaiedonuanisdana (lu
psdifndudle) uamusoud lvlasldunufazdounasda Iidundive snasaudmieu

J o 0 3 3 1
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d
4.1 9IUUBIIIANUIS (Hardware)

C4Y Y] 1
4.1.1 Pressure Sensor (Differential Pressure Transmitter) Lﬂ‘uqﬂﬂi AIANNVAUNY
2995meluAInIw

UNIBODY PACKAGE PiN NUMBERS
1 GNDY) 3 Vs

2 Vour 4 —Vourt
1. Pin 1in noted by the notch in the lead.

< MPX2010DP
CASE 344C-04

3 a o ° v
MNN 4.2 1aRIaIgUnIeia995mMulunazA Mm99 Pressure Sensor

o o 4 1 (XY 'd ’ o o o 'd
Taonannisiaude definistie vs Iundgilnsal uessousedulisudginsel

& o 9 L) ] P=% [Y) Y] dyw vy o 9
Be¥alatiuanusuunnae Tasoszoufuauauussoneanld fazlédni Vout oanu

1] o & o -
Wuawsedudu mv Feezdeaimiversusedudnd Taonistlouid12995 Instrument Amp

d' ]

v
Wonzvosusiguoonuuilu 1-5 v udrntiuthauseau ldudasilunssua 420 ma

A ? ' 9 @ @ L] 1
iweNazdrwm iy ldein Plant Tuglveanszualiiu PLC ooz 19 umsniugu Process
a A
. ondl
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1 A§ =§ o
412 ®I4Y832997 Instrument Amplifier 9219 IC 1wes XTR101 Fudlu 1C Hivh

H o o é o
ninnlumsvensussausazudaudunszua 420 ma 18lud Fefireesneluganm

Rg
%&} {ei)
{ey) 5 L*a 8
JORR
ARA £RA
Yy 0wy
Ry R,
128a, , hosal L, "
2 8 Dy
(E.} iki A, Az g—
= - 2 4
o 2 4
L.—-Hn‘ — > = Vg
{e) 1ﬂUuAC
; &
+
+vbc { EL
Ol = T

10 1
lngre TrePr 25k

lp=4mA + (0.0160 + 40R,) ey, 0 =0y — 2

MNA 4.3 UAAINITUALVIVBY IC l‘Uﬂ{ XTR101
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4.1.3 Plant PIZUINMT 9291009NTTUIUMINANYDANAL 2 FHA ANHUSNINNY
Tank A 402 Tank B szfufifuveamarfiszimsnaudiveaunat 2 siiagngalaeily
PA oz PB tRodalUf Tank 1 1ag Tank 2 Fevzfufiwnussvounardousiimswey e
veamas 2 Sufuuds 11 VA uas VB swihmsddesveanaifiegludeinaslilisds

. WU Tank 3

Tankl Toe

YA VB

Tak 4 Tank B '
. & Taak3) 8

ﬂ]‘“‘ﬁ 4.6 LAAINTZVIUMIVOLIATINY

4.14 gaugudmiu PLC
4 1 1) A 1 A'
1. destloatu il PLC @omisninmisldnunsenndiudy q wu snduadeu

A A 3 1 dy : Qs 1 [7J Aa o @ 1
wiadaludfeuluernia wu anwudu iy duns Madiiigninisdansou

N

s 1 Aa =) ]
. v lnaiioane azanlums@uaislvdis o
14 1 4
3. A2sAaReg PLC imnumnugu Wihusageediedon 8 1n
4. lwAu
a o
5. asuenmsaadsgilnsel fhusege
= o’/‘ o s ¥ v a L4 3/ A o
i 6. AsuENMsAaaInUgnsalnlnNiougs (u Inmes nileuilas nieda
Aumuvuialng
b 4 4
- 7. hinas i PLC Anaspguumwaiu wieagiunu
8. filgamgligenii 60°C arsaaNaaunhszuwniou
t a o o A A a a
9. AIRRAIBAULLNBENYINYnTal INThIddu Ao mvdualslivuia2 a1

a A 1 1 a ' a 's
Naamas w0 Inaind uazanudunuvesaieau linasfiu 100 Teviy
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\ d d
4.2 2RI NNIIT (Software)
fdq ¢ o
4.2.1 Tilsunsuves PLC ziluninsaiildmuguaisdrauvesnszuiums lavass
pLC annsaidouTilsunsuldhonazazaanlunmsi l/idaumentuquassuums
L o ) [} 1 1 A ; 1 o
aseeAuUUIzABsIIMsAmuA VO uazmiheanuiiiezidnuedelsdduegdiu

v
mseenuuutazdnuuemsin ldlFam lulSgyaniinusiez 14 PLC vo1KOYO DLOSTAY

¥
MNIIMUANITHULN VO taznuonNT 1941l

@1319% 4.1 UEAI VO Assignment U89 PLC

PLC 1/O Assignment

dumranIBA N emIginssinazmsly HIENNE)
BuWN- e 1iYM e
YO Pump A quyoumad 111y Tankl
Y1 Pump B quyoamad 111y Tank2
Y2 Solenoid Valve A 1/assvaamadlu Tankl
Y3 Solenoid Valve B vavsyoanadlu Tank2
Y4 Solenoid Valve C Uavsvounadlu Tank3
V40400 NUWANUTIBUNN
V40500 UL ST ATGR AN
V40600-V40605 Control Relay
V2000 iPudoyann Analog CHI Yoyaneuhaina
V2001 iPudeyanin Analog CH2 doyaneuhaina
V2002 iHudoyan Analog CH3 Joyanowihmna
V2010 ipudeyanIn Analog CHI Foyanduhana
V2011 iPudeyasn Analog CH2 Foyanduiemna
V2012 iPudoynnIn Analog CH3 Joyanduiana
V2110-V2111 (AR Limit Level Tankl | 4032970 Wonderware
V2112-V2113 1AuA Limit Level Tank2 | $u401091n Wonderware
V2114-V2115 {AUA1 Limit Level Tank3 | 14032910 Wonderware
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UNnN 5

nIInaasdtlazHanIInaaoN

q . L] 0
5.1 MInaaddsasadUng Differential Pressure Transmitter
2 a J:sy Y . . . o o ar P
TulSeyaifinusiiog 19 Differential Pressure Transmitter (Hudaiaszauveunarlui
4 A (-] s .3 4
nszIIUMsNIzAnudzimsudassziuvesvouvaniludaygalwih 420 ma. e
} 4
daday1udUNAYDY Analog Card 489 PLC A UT993A09a0 1oy Differential Pressure
Transmitter AoURzi1 11199103
TUABUNMINADLY
} 4 []
JussumsasLfsuSusautamnavessehuveamanilu 0% 25% , 50% ,75%
' @ A v A 1 A ] ° [
,100% udrnlassvsamadsudeszaufinimnanieg danin laes ligndeadeiinisySy Zero
t [T Y A o = :.i o q’: Qs dy
uaz Span w9z I Indifssdunguiunige Taoiamdunoudail

i 4 v [}
1. %175U5uA1 Input Taens@useduir iy Tank 101AseduR 0% udaghian

9

1 4 i o A =) = 1 | 1 i
Output fin gAINBENNININNIHIRIMINAREY FaulnAudlezdealiar 4 mAa uad i ldly
o o Ao v . v v .
gnaeenldlunelSufidumiis Zero adjustment 1A Tinun1iuA1Standard Signal fie 4 mA
} 4 [ ]
2. MimsUFua Input Tasmsiduseai 11y Tank W 18s2d0M 100 % wdghan
A { o £ o ' d 1 [ -]
OutputfingA1fioan9Inesiiinsnaass FalnAudrezdoadin 20 mA uadiar1d aimiah
' A ] sln’: [
e Idiudiuam Al

P 4 ' 4 ' P o o A '
3. e Al A Tduumum lugesiNemsinszuaissgdeaiinisilSunenian A2

A2 = {(Zero*Range)/(A1 - Zero)} + (Span - Zero)

4. ms1lun2905uR&ums Span Adjustment 1 TAWMIAY A2

5. 11319 vml5ufidumils Zero Adjustment 1%SA1TiA1 100% YoaA1 Standard
Signal fi® 20 mA

6. Iauduaoudt 1-5 419w 1&fA A1 Standard Signal Avf1 4 mA §19 20 mA
(1 9INMINARGST Tank A 2 Waiswhmsdiuauniian 100% udamssudiieninn
18y 16.52 ma udailomarit 18 ldrgasiionian A2 ez 18a iy 21.112 ma uda
Ahmsd¥ua span WA 21.112 mA Temsl3ui Span Adjustment LagH1N15150

] 1 4 b 4
#1 Zero Adjustment 19 1A UM1AY 20 mA udaRvhamuduaouduaelyl



HaMINADdY

1. HANINAADIVDY Tank N 1

INPUT OUTPUT
nou M0991NM3 Calibration
— > —— .
% mA | Calibration | a5 1 AN 2 ASIN 3 ANNDY
0 4 4.26 4.01 4.00 4.00 4.003
25 8 8.87 7.98 7.98 8.01 7.990
50 12 12.66 12.02 12.01 12.01 12,013
75 16 16.45 16.04 16.07 16.03 16.047
100 20 19.89 20.01 20.05 20.00 20.020
75 16 16.37 16.09 16.07 16.06 16.073
50 12 12.54 12.04 12.06 12.08 12.060
25 8 8.63 8.03 8.05 8.06 8.047
0 4 4.17 4.04 4.03 4.03 4.033
nsmuansnszuaedynioufussfuvBUNa) Tank 1

mA

25

; =

10 . il

¢t

0 25 7 100 *
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2. WANINAADIYDY Tank N 2

INPUT OUTPUT
nou Na4991A3 Calibration
i % mA | Calibration | fsfi 1 ada 2 a¥ei 3 Aundy
. 0 4 4.34 3.98 401 4.00 3.997
25 8 8.56 8.02 8.00 8.01 8.010
50 12 12.24 12.02 12.01 12.00 12.010
75 16 16.89 16.04 16.02 16.01 16.023
100 20 19.88 20.01 20.03 20.01 20.017
75 16 16.91 16.05 16.02 16.01 16.027
50 12 12.31 12.04 12.03 12.01 12.027
25 8 8.48 8.04 8.02 8.02 8.027
0 4 4.27 4.02 4.03 4.01 4.020

: nsmudRInsIaeIRyMRBLAUsTAUVBUNAT Tank 2

mA
25
20

15 |
10
54

0 25 50 75 100



3. WANIINANDIVDY Tank N 3

INPUT OUTPUT
flou 10991AN15 Calibration
o . . T I A a4 s 4 A
%o mA | Calibration AN 1 5N 2 A5 3 ANDY
0 4 5.12 4.01 4.02 4.01 4.013
25 8 9.24 8.02 8.01 8.01 8.013
50 12 12.76 12.00 12.01 12.00 12.003
75 16 16.95 16.01 16.01 16.00 16.007
100 20 21.04 20.00 20.01 20.01 20.007
75 16 17.32 16.02 16.01 16.01 16.013
50 12 12.31 12.03 12.02 12.03 12.027
25 8 8.93 8.01 8.03 8.02 8.020
0 4 5.29 4.01 4.01 4.02 4.013
nsuaasnszuaeIAyNRIUA ST YDA Tank 3

mA

25

20

[
L
15 -
S e
0 25 50 75 100 %
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5.2 manaasuSeuiisuszavveunalnunsiWafadaareldsunsu

WONDERWARE
o r-3 1 [.Y) 9 Y Y =y 4' [}
Mmsuffeuiisumszdvvearatnnuiheensiiniuszauveunalnianysingey
4 (Y . R a s v a
Tunszurumsnlugudal9mdnng Differential Pressure Jaszavvaaral ludeeTaudunlas
LY 4 A LY a 4 o

Wudgyaa 420 ma Wedamiidaniugy PLC udrneuiumessziinisasdoyasin PLC
9) s~ P o s [ A a 9 o/ VoA
Tiluanamwauundieedniinis Tasszinisdunaiimnsifnhuassuuninonsfiudii

- )
HaAIrso i

5.3 aglnamInanes
& 0 y
vinnisnaasssuilunisdiasemsesnuuunsifinuaainalasldTilsunsy
Wonderware Tagfiinsaouiiisuginsalinfie Differential Pressure Sensor AMTEAUYDUNAT

s g Y] - 9 Y w 1 = 2 a 9 4' s
Tudaiaenuda wlinnugndealndifeadumeis deannseasuieldiuleszduveaunarly
] 14 ' [
dessalimanfdeuntlasldmsiu smimlsnglunsiafesnlfounlas ly ludemadoadu

¥y ¥ )

XY a1 Aaa o 4 a ] a
uanateeiimfidanarmandos Ferufannauanaslszns wu gangiinieludes

2

R.

° = - o Y1 9 £ ’ o 9
mmsmamuﬂmﬂavuuﬂm m‘l‘nmﬂ'numumumﬂs::ﬂauaguma‘ni Sensor ‘Vlﬂ?‘iﬂ'l“ﬂ

a a a 4 a P a 5
uaaIeNINTINISHANAIANAYY Badunguilterufianinmsasuisuneldaniizila

A [ a 1 a £ 4 9 s a [ 9
mileunufomanees iy quugl s lidimsdemsdoyavesmodygranimlds

a a H v =
iNaMssu- da deyadnday

gy A 9

¥ ]
Tusunsy Wonderware Wiiiudmilflunsdade lavassfuglduodniugy Tae
Tisunsu Wonderware 9211m3a319n31 04120971520 USLVVLVY Real-time Control
a . . J . ' a @ 1
INMIABIAYY (Calibration) ¥89§1/n38l Differential Pressure Sensor 9% 1as1 1ndiAveus

FUYIWUUINTFIU 4-20 mA
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6.1 ayUwaay

MANINARBRTITINs e enT RN eIz UAILguVeInITUIIUMY  INeTIZIh

(Y Y o = 9/ o
aInuguIzAUYeIveunal IaeldTisunsy Wonderware udahinmisuanilasudeyadiy
4 0w . o Sl v o ) o 4
PLC ifiovindeygas Discrete 910 PLC Tdaniuginssifioglu Plant $1009 lAun Todueys
'8 ¥ v 1Y ° @
187 wazily daudeygal Analog 910 Analog Module 494 PLC 15192111 lnauquszduves
i 2 & 1
younad lunsmAnfiadrediuil dszaouliaae uthdis s ndh dseneudqe
14
1. MY MEAITZUUMIAURURINLA

2. N wanInsIWN15AIVAY Real-time control

€

9/ o - A o o A a P g
3. wihuaasdyaadoudiossauvedah 1 ifuszaufasl
9/ o/ - d' Y o :i a LY :ig
4. wihuaasdyaiauioudiossauvesdsi 2 fuszaunal
9/ o A A o o A a LY :.;u’: 9/
5. vinaasdanunouiioszauvesdsh 3 Auszaunasll
[} } 4 ]
InmMsnaasannawdninven 1@ Wonderware il Tusunsuidsdenisirlul
wanszuunugu 5on1831Tu Object Oriented Graphic uag s1eIsoaegliuums
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MPX2010 SERIES
MAXIMUM RATINGS

Rating Symbol Value Unit
Overpressurel® (P1 > P2) Prax 75 kPa
Burst Pressure(®) (P1 > P2) Ppurst 100 kPa
Storage Temperature Tstg -40to +125 °C
Operating Temperature Ta -40to +125 °C
OPERATING CHARACTERISTICS (Vg = 10 Vdc, Ty, = 25°C unless otherwise noted, P1 > P2)
Characteristic Symbol Min Typ Max Unit
Pressure Rangef(!) Pop 0 — 10 kPa
Supply Voltage(2} Vs —_ 10 16 Vdc
Supply Current lo — 6.0 — mAdc
Full Scaje Span(® VEss 24 25 26 mv
Offset®) MPX2010 Vort -1.0 — 1.0 mVv
MPXT2010 -1.0 — 1.0
Sensitivity AVIAP — 25 — mV/kPa
Linearity(S) — -1.0 - 1.0 %VEss
Pressure Hysteresis(®) (0 to 10 kPa) —_ — +0.1 — %VEess
Temperature Hysteresis(S) (-40°C to +125°C) — — +0.5 — %VEss
Temperature Effect on Full Scale Span(®) TCVEss -1.0 - 1.0 %VFss
Temperature Effect on Offset(®) TCV,it -1.0 —_— 1.0 mv
Input Impedance - Zin 1000 — 2550 Q
Qutput Impedance Zout 1400 — 3000 2
Response Time(®) (10% to 90%) tr — 1.0 - — ms
Warm-Up — — 20 |- - ms
Offset Stability(®) — — +05 |- — %VFrss
MECHANICAL CHARACTERISTICS ‘
Characteristic Symbol Min Typ | . Max Unit
Weight (Basic Element Case 344-15) o — — 20 - — Grams
Weight (Basic Element Case 473A-01) — — 20 C— Grams
Common Mode Line Pressure(”) — — — 690 kPa
NOTES:
1. 1.0 kPa (kiloPascal) equals 0.145 psi.

2.

3.

H

Device is ratiometric within this specified excitation range. Operating the device above the specified excitation range may induce additional
error due to device self-heating.

Full Scale Span (Vggs) is defined as the algebraic difference between the output voltage at full rated pressure and the output voltage at the
minimum rated pressure.

. Offset (Vog) is defined as the output voltage at the minimum rated pressure.
. Accuracy (error budget) consists of the following: ’

e Linearity: Output deviation from a straight line relationship with pressure, using end point method, over the specified
pressure range.

« Temperature Hysteresis: Output deviation at any temperature within the operating temperature range, after the temperature is
cycled to and from the minimum or maximum operating temperature points, with zero differential pressure

appiied.

» Pressure Hysteresis: Output deviation at any pressure within the specified range, when this pressure is cycled to and from the
minimum or maximum rated pressure, at 25°C.

* TcSpan: Output deviation at full rated pressure over the temperature range of 0 to 85°C, relative to 25°C.

* TcOffset: Output deviation with minimum rated pressure applied, over the temperature range of 0 to 85°C, relative
to 25°C.

. Response Time is defined as the time for the incremental change in the output to go from 10% to 90% of its final value when subjected to

a specified step change in pressure.

. Common mode pressures beyond specified may resuit in leakage at the case~to—lead interface.
. Exposure beyond these limits may cause permanent damage or degradation to the device.
. Offset stability is the product’'s output deviation when subjected to 1000 hours of Pulsed Pressure, Temperature Cycling with Bias Test.

Motorola Sensor Device Data



MPX2010 SERIES

ON-CHIP TEMPERATURE COMPENSATION and CALIBRATION

T I
30— Vs =10 Vdc
Ta=25°C
5L— P1>P2 %
2 5 //
E TYP L~
5 15 MAX 5{ = SPAN
S ol b
5 %/ MiN 1
~ . L] , )
0 Z_.I_. —_—- —T- - —f— - -
-5 I OFFSET
kPa 25 5 15 10~ (1vp)
PS) 0.362 0.725 109 145

" Figure 2. Output versus Pressure Differential

Figure 2 shows the output characteristics of the MPX2010
series at 25°C. The output is directly proportional to the dif-
ferential pressure and is essentially a straight line.

The effects of temperature on full scale span and offset are
very small and are shown under Operating Characteristics.

SHICONE
DIECOAT e

This performance over temperature is achieved by having
both the shear stress strain gauge and the thin—film resistor
circuitry on the samie silicon diaphragm. Each chip is dynami-
cally laser trimmed for precise span and offset calibration
and temperature compensation.

STAINLESS STEEL
METAL COVER

EPOXY
CASE

RTV DIE
BOND

Figure 3. Unibody Package — Cross—Sectional
Diagram (not to scale)

Figure 3 illustrates the differential/gauge die in the basic
chip carrier (Case 344—-15). A silicone gel isolates the die sur-
face and wire bonds from the environment, while allowing the
pressure signal to be transmitted to the silicon diaphragm.

The MPX2010 series pressure sensor operating charac-

teristics and internal reliability and qualification tests are
based on use of dry air as the pressure media. Media other
than dry air may have adverse effects on sensor perfor-
mance and long term reliability. Contact the factory for
information regarding media compatibility in your application.

Motorola Sensor Device Data
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MPX2010 SERIES

LINEARITY

Linearity refers to how well a transducer’s output follows
the equation: Vgt = Vg + sensitivity x P over the operating
pressure range. There are two basic methods for calcuiating
nonlinearnity: (1) end point straight fine fit (see Figure 5) or (2)
a least squares best line fit. While a least squares fit gives
the “best case” linearity error (lower numerical value), the
calculations required are burdensome.

Conversely, an end point fit will give the “worst case” error
(often more desirable in error budget calculations) and the cal-
culations are more straightforward for the user. Motorola’s
specified pressure sensor linearities are based on the end
point straight line method measured at the midrange pressure.

: £ | | Least
LEAST SQUARES FIT SQUARE
! 4 VIATION
- | exaceerateD 7 X T L | DEVIATIO
2 | PERFORMANCE Vs |
2 W 7 Y | |STRAIGHTLINE
| DEVIATION
8 \/ | i
= =
2 |
>
o I
=
g Enp POINT |
o STRAIGHT LNEFIT |
| ! -
l l
| |
OFFSET I !
¥ I |
0 50 100

PRESSURE (% FULLSCALE)

Figure 4. Linearity Specification Comparison

PRESSURE (P1)/VACUUM (P2) SIDE IDENTIFICATION TABLE

Motorola designates the two sides of the pressure sensor
as the Pressure (P1) side and the Vacuum (P2) side. The
Pressure (P1) side is the side containing silicone gel which
isolates the die from the environment. The Motorola MPX

pressure sensor is designed to operate with positive differen-
tial pressure applied, P1 > P2.

The Pressure (P1) side may be identified by using the
table below:

Part Number Case Type Pressure (P1) Side Identifier
+ | MPX2010D 344-15 Stainless Steel Cap
MPX2010DP 344C-01 Side with Part Marking
MPX2010GP 344B-01 Side with Port Attached
MPXT2010G7U 473A-01 Side with Part Marking

ORDERING INFORMATION — UNIBODY PACKAGE

MPX2010 series pressure sensors are available in differential and gauge configurations. Devices are available in the basic
element package or with pressure port fittings which provide printed circuit board mounting ease and barbed hose pressure

connections.

MPX Series
Device Type Options Case Type Order Number Device Marking

Basic Element Differential Case 344-15 MPX2010D MPX2010D
MPX2012D MPX2012D

Ported Elements Differential Case 344C-01 MPX2010DP MPX2010DP
MPX2012DP MPX2012DP

| ORDERING INFORMATION — TOP PISTON FiT PACKAGE
‘ The MPXT2010G7U pressure sensor is available to be shipped in Rails.
Packing Options Port Options Leadform Case Type MPXT Series Order No. Marking
Rails Element 84 degree 473A-01 MPXT2010G7U MPXT2010G

Motorola Sensor Device Data



APPENDIX 1

Device Numbering System for Pressure Sensors

MPX 2 100 DP
L PORTING OPTIONS

A Absolute, basic element
AP Absolute, ported
AS Absolute, stovepipe ported
ASX Absolute, axial ported
D Differential, basic element
DP Differential, dual ported
GP Gauge ported

GVP Gauge vacuum ported

GS Gauge stovepipe ported
GVS Gauge vacuum ported

GSX Gauge vacuum ported, axial
GVSX  Gauge vacuum ported, axial

PRESSURE RANGE IN kPa

VERSION NUMBER
No Designator  Uncompensated
2 Temperature Compensated/Calibrated
4 Manifoid Absolute Pressure
5 Signal Conditioning
7 High Impedance

MOTOROLA PRESSURE X-DUCER

Appendices Motorola Sensor Device Data
6-2



APPENDIX 3

Pinout Diagrams for Pressure, Temperature and Accelerometer Sensors

CASE 867-04,
Style 1
PRESSURE SENSORS
Case Package Style | PINSTYLE PIN 1 PIN2 PIN3 PIN4 PINS PIN6
Type
34408 4 PIN Unibody 1 Ground +Output . Supply -Qutput — —
344-08 4 PIN Unibody 2 Vce —Supply + Supply Ground —_ —
350-03 4 PIN Unibody 1 Ground +Output Supply —Qutput — —_
352-02 4 PIN Unibody 1 Ground +QOutput Supply —OQutput — —_
371-05 4 PIN Unibody 1 Ground +Output Supply ~Qutput — —
371C—02 | 4 PIN Unibody 1 Ground +Qutput Supply --QOutput —_ —
371D-02 | 4 PIN Unibody 1 Ground +Qutput Supply —Output —_ —_
423-03 4 PIN Chip—Pak 1 Vce +Output —Qutput Ground — —
867-04 6 PIN Unibody 1 Vout Ground Vsource *N/C *N/C *N/C
867A-02 | 6 PiN Unibody 1 Vout Ground - Vsource *N/C *N/iC *NIC
8678-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/C *N/IC *N/C
867C-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/C *N/IC *N/IC
867D-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/C *N/C *N/C
867E-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/C *N/C *N/IC
867F-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/C *N/C *N/C
867G-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/IC *N/C *NIC
867H-02 | 6 PIN Unibody 1 *N/C Ground —Output Vsource +Output *N/C
* Note: Pins are used for intemal device connections. Do not connect to externat circuitry or ground.
Temperatusre
9 Sensor
2%
TEMPERATURE SENSORS
Case Type Package Style PIN 1 PIN 2 PIN3
29-04 TO-226AA Emitter Base ) Collector
Appendices Motorola Sensor Device Data
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Appendix 3 — Pinout Diagrams for Pressure, Temperature
and Accelerometer Sensors (continued)

ACCELEROMETER
Case Type Package Style PIN1 PIN 2 PIN3 PIN4 PINS PING PIN7
447-01 16 PIN DIP N/C (1) N/C (1) N/C (1) Self-Test Cutput Bypass (2) Ground
648C-01 SiP NI/C (1) N/IC (1) N/C (1) Self-Test Qutput Bypass (2) Ground
PINS PINS PIN 10 PIN 11 PIN 12 PIN 13 PIN 14 PIN15 PIN 16
Vs (2) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1)
Vs(2) N/C (1) NIC (1) NIC (1) NIC (1) N/C (1) NIC (1) NIC (1) N/C (1)
Notes:

1. Internal connections. All N/C must remain floating, except DIP’s pin 11 which must be tied to pin 8.
2. Bypass to ground with 0.1 nF ceramic capacitor to improve noise performance.

Motorola Sensor Device Data Appendiceg
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SPECIFICATIONS

ELECTRICAL
At T, = +25°C, +Vc = 24VDC, and R = 1002 with external transistor connected, unless otherwise noted
XTR101AG XTR101BG XTR101AP XTR101AU
PARAMETER conomions | miN | Tve [ max | min [ Tvp [max | min [ rve [max ] min [ 1vp [max | unirs
OUTPUT AND LOAD CHARACTERISTICS
Current Linear Operating Region 4 20 * * * * * * mA
Derated Performance 38 2 * * * * * * mA
Current Limit 28 38 * * 3 * 31 * mA
Offset Current Error lpg, lo = 4mA 139 10 25 16 185 119 +85 19 JA
vs Temperature Algs /AT 05 | £20 18 15 105 | 20 * ppm, FSFC
Full Scale Output Current Emor FuBl Scale = 20mA 20 +40 5 130 130 160 +30 60 pA
Power Supply Voltage Ve, Pins 7 and 8, +11.6 40 * * * * * * vbC
Comphancelt}
Load Resistance Al Vg = +24V, g = 20mA 600 * 600 * 4]
At Vge = +40V, 1o = 20mA 1400 * 1400 * 0
SPAN
Cutput Current Equation Rsmf e ande,inVy ip = 4mA +[0.016Q + {40R)] (e, - ey}
Span Equation Rg in Q S = [0.0169 + {40/Rs)] AV
vs Temperature Excluding TCR of Rg 130 +100 * * * * * * ppm/°C
Untnmmed Emort2 €spAN -5 -25 0 * * * * * * * * * %
Nontineanty ENOMLINEARITY 0.01 * * * %
Hysteresis 0 * * * %
Dead Band 0 * * * %
INPUT CHARACTERISTICS
Impedance: Differential 043 * * * GQ jf pF
Common-Mode 103 * * * GQ i pF
Voltage Rarge, Full Scale a8 = (g, - ey 0 1 * * * * * * v
Offset Voltage Vos +30 | 20 | 30 * | 00 * | +100 w
vs Temperature AVodaT .75 M5 035 | =075 * * * * pvrC
Power Supply Rejection AVePSRR = Vo Enor|[ 110 | 125 * * * 122 10 | 122 ‘g8
Bias Current lg 60 150 * * * * * * nA
vs Temperature Alg/AT 030 1 * * * * * * nA~C
Offset Current losi 10 30 * 20 * * * * rA
vs Temperature Alpg/AT 01 03 * * * * * * nAFC
Common-Mode Rejection(® 3] 90 100 * * * * * * B
Common-Mode Range e, and e; with Respect
woPm7 4 6 * * * * * * \
CURRENT SOURCES
Magnitude 1 * * * mA
Accuracy Ve = 24V,
Vemg— Vo 1019 = 19V
R; = 5k, Fig. 5 2006 | 20.17 +0.025 | £0.075 #02 [ 037 =02 | #0.37 %
vs Temperatre 50 =80 =30 150 * * * * ppm°C
vs Ve 13 * * * ppmV
vs Time 8 * * * ppm/month
Compliance Voliage With Respect to Pin 7 0 Vee -35)  * * * * * * v
Ratio Maich Tracking
Accuracy {1 - lrgrdlrerg) X 100% 10.014 | 20.06 10,009 | *0.04 10.031 | 0,088 0,031 | +0.088 %
vs Tempeature #15 10 * * ppm°C
vs Ve 10 * * * ppmiV
vs Time # * * * ppm/month
QOutput Impedance 10 20 * * * 15 * 15 MQ
TEMPERATURE RANGE
Spegcification 40 +85 * * -40 +85 * * °C
Operating -85 +125 * * —40 +85 -40 +85 °C
Storage -55 +165 * * -55 +125 -55 +125 °C

* Same as XTR101AG.

NOTES: (1) See Typical Performance Curves. (2) Span error shown is untnmmed and may be adjusted to zero. (3) e and e, are signals on the —In and +In terminals
with respect to the output, pin 7. While the maximum permissible Ae is 1V, it is primarily intended for much lower input signal levels, e.g., 10mV or 50mV fuit scale
for the XTR101A and XTR101B grades respectively. 2mV FS s also possible with the B grade, but accuracy will degrade due to possible errors in the low value
span resistance and very high amplification of offset, dnft, and noise. (4) Offset voltage is thmmed with the application of a 5V common-mode voitage. Thus the
associated common-mode error is removed. See Applcation Information section.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibibty for inaccuracies or omissions. BURR-BROWN assumes
no responsibility for the use of this information, and all use of such information shali be entirely at the user's own risk. Prices and specifications are subject to change
without notice. No patent nghts or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant
any BURR-BROWN product for use in life support devices and/or systems.

BURR - BROWN®
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PIN CONFIGURATION

Top View DiP Top View SOIC
—r " 1 "
Zero Adust l 1 14 | Zero Adjust Zero Adjust al 16 | Zero Adjust
== ] 5 )
Zero Adust 2 13 | Bandwidth Zero Adjust 2 15 | Bandwidth
— _ 2
-in 3 12 | B Control n 3] 14 I B Control
] +l 4 SOL-16 13l
+n 4 DIP 11| gy " ] surface-Mount :] REF2
- 5
Span 5 10 | Ingry Span —] 12 I trerq
Span 6 9l E Span ; 1"|E
= 7
out 7 :'a Wee out 7 10 I +WVee
NC 8 9 | NC
ABSOLUTE MAXIMUM RATINGS ELECTROSTAT'C
Power Supply, +Vce 40v

input Voltage, eq or e,

Lead Temperature (soldering 10s) G, P ...

Storage Temperature Range, Ceramic ...

MNour <*Vee
<. =55°C to +165°C
-55°C to +125°C
e 4300°C

(wave soldenng, 3s) U.. ... +260°C
Output Short-Circuit DUration ...........c.cucueeeeenns Continuaus +Vece to lgyr
Junction Temperature +165°C
PACKAGE/ORDERING INFORMATION
PACKAGE
DRAWING TEMPERATURE
PRODUCT PACKAGE NUMBER" RANGE
XTR101AG | 14-Pin Ceramic DIP 169 —40°C to +85°C
XTR101BG | 14-Pin Ceramic DIP 169 —40°C to +85°C
XTR1Q1AP 14-Pin Plastic DIP 010 —40°C to +85°C
XTR101AU 16-Lead SOIC 211 —40°C to +85°C

NOTE: (1) For detailed drawing and dimension table, please see end of data

sheet, or Appendix C of Burr-Brown IC Data Book.

DISCHARGE SENSITIVITY

This integrated circuit can be damaged by ESD. Burr-Brown
recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling
and installation procedures can cause damage.

ESD damage can range from subtle performance degrada-
tion to complete device failure. Precision integrated circuits
may be more susceptible to damage because very small
parametric changes could cause the device not to meet its

published specifications.

XTR101
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TYPICAL PERFORMANCE CURVES

AL T, = +25°C, +Vc = 24VDC, unless otherwise noted.

SPAN vs FREQUENCY
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TYPICAL PERFORMANCE CURVES (CONT)

At Tp = +25°C, +V = 24VDC, unless otherwise noted.

INPUT VOLTAGE NOISE DENSITY vs FREQUENCY
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THEORY OF OPERATION

A simplified schematic of the XTR101 is shown in Figure 1.
Basically the amplifiers, A; and A,, act as a single power
supply instrumentation amplifier controlling a current source,
A; and Q,. Operation is determined by an internal feedback
loop. e, applied to pin 3 will also appear at pin 5 and
similarly e, will appear at pin 6. Therefore the current in Rg,
the span setting resistor, will be I = (e, — ¢;)/Rg = en/Rs.
This current combines with the current, [;, to form 1;. The
circuit is configured such that 1, is 19 times I,. From this
point the derivation of the transfer function is straightfor-
ward but lengthy. The result is shown in Figure 1.

Examination of the transfer function shows that I has a
lower range-limit of 4mA when ¢, = e, — e, = 0V. This 4mA
1s composed of 2mA quiescent current exiting pin 7 plus
2mA from the current sources. The upper range limit of 15 is
set to 20mA by the proper selection of Rg based on the upper
range limit of ep. Specifically Rg is chosen for a 16mA
output current span for the given full scale input voltage
span; i.e., (0.0160+ 40/R ) ey full scale) = 16mA. Note that

since Iy is unipolar e, must be kept larger than ¢,; i.c., €, 2
€, or ey 2 0. Also note that in order not to exceed the output
upper range limit of 20mA, e must be kept less than 1V
when Rg = o and proportionately less as Rg is reduced.

INSTALLATION AND
OPERATING INSTRUCTIONS

BASIC CONNECTION

The basic connection of the XTR101 is shown in Figure 1.
A difference voltage applied between input pins 3 and 4 will
cause a current of 4-20mA to circulate in the two-wire
output loop (through R;, Vps, and D;). For applications
requiring moderate accuracy, the XTR101 operates very
cost-effectively with just its internal drive transistor. For
more demanding applications (high accuracy in high gain)
an external NPN transistor can be added in parallel with the
intcrnal one. This keeps the heat out of the XTR101 package

BURR -BROWN®
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FIGURE 1. Simplified Schematic of the XTR101.

and minimizes thermal feedback to the input stage. Also in
such applications where ey full scale is small (<50mV) and
Rgpax is small (<150£2), caution should be taken to consider
errors from the external span circuit plus high amplification
of offset drift and noise.

OPTIONAL EXTERNAL TRANSISTOR

The -optional external transistor, when used, is connected in

parallel with the XTR101’s intemal transistor. The purpose

is to increase accuracy by reducing heat change inside the

XTRI101 package as the output current spans from 4-20mA.

Under normal operating conditions, the internal transistor is

never completely turned off as shown in Figure 2. This

maintains frequency stability with varying external transis-
tor characteristics and wiring capacitance. The actual “cur-
rent sharing” between internal and external transistors is
dependent on two factors: (1) relative geometry of emitter
areas and (2) relative package dissipation (case size and
thermal conductivity). For best results, the external device
should have a larger base-emitter area and smaller package.

It will, upon turn on, take about [0.95 (I — 3.3mA)JmA.

However, it will heat faster and take a greater share after a

few scconds.

Although any NPN of suitable power rating wiil operate

with the XTR101, two readily available transistors are

recommniended.

1. 2N2222 in the TO-18 package. For power supply volt-
ages above 24V, a 750Q, 1/2W resistor should be con-
nected in series with the collector. This will limit the
power dissipation to 377mW undcr the worst-case condi-

BURR - BROWN?®
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tions shown m Figure 2. Thus the 2N2222 will safely
operate below its 400mW rating at the upper temperature
of +85°C. Heat sinking the 2N2222 will result in greatly
reduced accuracy improvement and is not recommended.

2. TIP29B in the T(Q-220 package. This transistor will
operate over the specified temperature and output voltage
range without a series collcctor resistor. Heat sinking the
TIP29B will result in slightly less accuracy improvement.
It can be done, however, when mechanical constraints
require it.

ACCURACY WITH AND

WITHOUT EXTERNAL TRANSISTOR

The XTR101 has been tested in a circuit using an external
transistor. The relative difference in accuracy with and
without an external transistor is shown in Figure 3. Notice
that a dramatic improvement in offset voltage change with
supply voltage is evident for any value of load resistor.

MAJOR POINTS TO

CONSIDER WHEN USING THE XTR101

1. The lcads to Rg should be kept as short as possible to
reduce noise pick-up and parasitic resistance.

2. +V ¢ should be bypassed with a 0.0 1lF capacitor as close
to the unit as possible (pin 8 to 7).

3. Always keep the input voltages within their range of
linear operation, +4V to +6V (e; and e, measured with
respect to pin 7).
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Chapter 3: F0-04AD-1 4-Ch. Analog Current Input
W

Setting the Module Jumper

The position of jumper J3 determines the input signal level. You can choose between 4-20mA

- and 0-20mA. The module ships with the jumper not connecting the two pins. In this position,
the expected input sngnal is 4-20mA. To select 0-20mA signals, use the jumper to cover both
n pins. 00000000
The default jumper setting selects a l- L

4-20mA signal source. The default
jumper setting does not connect the
two pins.

0z~ ¥ =dd40

[5
a

disconnect power to the PLC and.all field devices. Failure to disconnect power can result in damage to

WARNING: Before removing the analog module or the terminal block on the face of the module,
the PLC and/or field devices.

Connecting and Disconnecting the Field Wiring

Wiring Guidelines
Your company may have gundelmes for wiring and cable installation. If so, you should check
those before you begin the installation. Here are some general things to consider:
* Use the shortest wiring route wljlcngvcr possible.

* Use shielded wiring and ground the shield at the transmitter source. Do not ground the shield at both
the module and the source.

* Do not run the signal wiring next.to large motors, high current switches, or transformers. This may
cause noise problems.

* Route the wiring through an approvcd cable housing to minimize the risk of accidental damage.
Check local and national codes to choose the correct method for your application.
The FO-04AD-1 does not supply power to field devices. You will need to power transmitters
separately from the PLC.

To remove the terminal block, disconnect power to the PLC and the field devices. Pull the
terminal block firmly until the connector separates from the module.

You can remove the analog module from the PLC by folding out the retaining tabs at the top
and bottom of the module. As the retaining tabs pivot upward and outward, the module’s
connector is lifted out of the PLC socket. Once the connector is free, you can lift the module
out of its slot.

3 -4 I DL05/06 Option Modules User Manual; 7th Ed., 5/07



Chapter 3: F0-04AD-1 4-Ch. Analog Current Input

Wiring Diagram

Use the following diagram to connect the field wiring. If necessary, the FO—04AD-1 terminal
block can be removed to make removal of the module possible without disturbing field wiring.

See NOTE 1 Typical User Wiring I Imem;l
3 [ : Wiring
AL ! _
[
A-wire ] =0
Tl—?OmA - CHi1s
| Transmitter | N = A
b =1 cm1- 125 ohma
o - A
3 wire 1 —=0
4-20mA | - CHz
Transmmter Ty ¥ = v — AD
= - 125 ohms onvertar]
+ . ® ] |c
Teie — A N
4-20ma | - wen cHas | 8
|V A
A [ E CH3- 125 ohms.
cHe |* N < h
2-wire (B ====R RrTYI d
Temsmites | 1
M
- N = CH4- 123 chma
NOTE 1: Shields shouid be grounded at the signal . |
source. re ]
NOTE 2: Connect alt external power supply com- 30V0C ' ov
L
NOTE 3 A Serles 217, 0.032A fast-acting fusess L ___ _ ______ ____.
recommended for cumrent loops. Transmitier Supply

Current Loop Transmitter Impedance

Manufacturers of transmitters and transducers specify a wide variety of power sources for their

products. Follow the manufacturer’s recommendations.

In some cases, manufacturers specify a minimum loop or load resistance that must be used with
the transmitter. The F0-04AD-1 provides 125 ohm resistance for each channel. If your
transmitter requires a load resistance below 125 ohms, you do not have to make any changes.
 However, if your transmitter requires a load resistance higher than 125 ohms, you need to add

a resistor in series with the m

Consider the following example for a transmitter being operated from a 30 VDC supply with
a recommended load resistance of 750 ohms. Since the module has a 125 ohm resistor, you need

to add an additional resistor.
R =Tr~Mr
R=750- 125
R = 625

odule.

R = resistor to add

Tr = Transmitter Requirement

Anslog Input
A-CHANNELS

PWR

F0-04AD-1
SRR

Mr = Module resistance (internal 125 ohms)

Two-wire Transmitter
+ p—

DC Supply
+30V

Module Channel 1

CH?1
| COM

RER

ov

100 ohms

ov
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Chapter 3: F0-04AD-1 4-Ch. Analog Current Input
—

Using the Pointer in Your Control Program

DLO05 Pointer Method
The DLO5 CPU examines the pointer values (the memory locations identified in V7700 and
V7701) on the first scan only. .

The example program below shows how to setup these locations. This rung can be placed
anywhere in the ladder program or in the initial stage if you are using stage programming
instructions.

3

This is all that is required to read the analog input data into V-memory locations. Once the data
is in V-memory you can perform math on the data, compare the data against preset values, and
so forth. V2000 is used in the example but you can use any user V-memory location.

P
S |0 LD Loads a constant that specifies the number of channels to scan and the
—l I K400 data format. The upper byte selects the data format (i.e. 0=BCD,
8=Binary) and the number of channels (set to 4 for the FO—04AD-1).
- or -
r IID— - The binary format is used for displaying data on some operator
[ K8 400 | interface units. The DLO5 PLCs support binary math functions.
-
A
ouT Special V-memory location assigned to the optlon slot contains the data
- V7700 format and the number of channels to scan.

| This loads an octal value for the first V-memory location that will be used
. to store the incoming data. For example, the 02000 entered here would
02000 designate the following addresses.
Ch1 —V2000, Ch2 — V2001, Ch3 — V2002, Ch 4 - V2003
The octal address (02000) is stored here. V7701 is assigned to the
8%’7-{)1 option slot and acts as a pointer, which means the CPU will use the octal
value in this location to determine exactly where to store the incoming
data. .

DL05/06 Option Modules User Manual; 7th Ed., 5/07 I 3-9
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Detecting Input Signal Loss

Analog Signal Loss
The FO—04AD-1 analog module can sense the loss of analog input signals in 4-20mA loops.
The Special Relays described on page 3—14 allow you to use this feature in your ladder program.
For example, in the rung below SP610 is used to pull-in coil Y1, which would be used to open n

or close an external circuit.

|

b speto gy  The Special Relay SP610 defects
| l l fOU.ID aloss of input signal to channel 1.
l Vb ~ Use SP610 to trigger an alarm or
|
|
!

shut down a machine.

 — NOTE: The FO-04AD-1 analog module cannot sense the loss of analog input signals in 0~20mA loops. See
|— page 34 for information about setting the jumper to select your input type.

Scale Conversions
Scaling the Input Data
o : Units= A-H=L 4
Many applications call for measurements in 65535

engineering units, which can be more meaningful
than raw data. Convert to engineering units using

H = High limit of the englneerlng
the formula shown to the right. :

unit range

. L = Low limit of the engineerin
You may have to make adjustments to the formula unit range 9 g.

dependmg on the scale you choose for the

engineering units. A = Analog value (0 - 6553.‘.3)‘ -

For example, if you wanted to measure pressure (PSI) from 0.0 to 99.9 then you would h'ax-"e to
multiply the analog value by 10 in order to imply a decimal place when you view the value with

the programming software or a handheld programmer. Notice how the calculations differ when
you use the multiplier.

Analog Value of 2024, slightly less than half scale, should yield 49.4 PSI

Example without multiplier Example with multiplier
He = H- - H-L
Units = A 65535 +L Units = 10 A 65535 L
100-0 100-0
Units = 32375 65535 +0 Units = 323750 65535 * 0
Units = 49 Units = 494

DL05/06 Option Modules User Manual; 7¢th Ed., 5/07 I 3-11
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