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2.4.7 dalszneuves PLC ¥oa KOYO U DL 05
szneude dauvenisaade dauudaska Irluaasanuzuazdydnyainiesuie
uarAseguUAILIMTYe PLC vu1midiniu DL 05 Wo3an13AnABIZogAIMULYeY PLC A1
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2.4.8 M3Ae Power Input Wiring 1¥Hu PLC
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&3 PLC Ju KOYO DL 05 fimsaounaasie Ifhdanm dedoumoadaudald
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IDMUIUAUAIUYDINTT AAAD mulaniaalumsivuaouil

110/220 VAC Power Input
S, | mm
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Muu[ Xo| xe|ei|a
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12124 VDC Power Input
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2.4.10 MSUTAINAYEI PLC KOYO 3 DL 05
msuaanaves Iuaanaves PLC szuenldnsufaaiunmsaliiaiuves PLC

A T w =
1uumzuu Faozdl IuaasaniusAanIsian 2.2

M3199 2.2 uaRInaved IiaAINaves PLC

Indicator Status Meaning
PWR i Power 0000
OFF Power falure
RUN ON CPU is in Run Mode
i1 GPUEWS1op or program Mode
CPU (] CPU safdiggnostics error
OFF CPU seff diagnesfies good
| TH N = Data s being transmitied by he GPU - Port 1
ofF Nodaials bemg irhsmiied by the CPU - Port |
R O it 1§ Deing recived by the CPUPort 1
OFF 1l taia 18 being received by T OPU - Port 1
e = O\ Uata 15 bemy transrattied by the OPY - Port 2
O No dafz S being fransmittad by the GPU - Por 2
| TRX2 i Ditas Deing veseivad by e CPU - Porty
153 1o data s being racelyed by-the CPU= Part 2
Made Switch
. m ‘E{ T ™
R sameeme weebDs
I
reei 05 HHPE=

- pay A I 5=k fwd 'W-“!‘Eu—
ok - 0T

ey

2N 2.20 waraana Ianiue CPU Y94 PLC
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2.5 115133 DirectSOFT32
b
Tums@ouTdsunsuasluPLCyiadn{uDirectLogicos1iu vz 19 11/sunsuDirectSOFT32

= é o o
TumsieuLadder FuiluTisinsunsiauves PLC ud2%1n135 Memory adl1/lu CPU vos

PLC

M3 au1U5un3H DirectSOFT32

YunauIIn
A e £ J -] Y o
v silalUsunsy DirectSOFT32 YuuNIzUTINgHINAIAININ

New Preject window,
Yeur Poject name
Select PLC fomily...

Select CPU fype.

thrt eHek OK.

AN 220 1N 1SR New Project iHO1 n ISHIOY Eadder@rogram

A V2T : y \ o 4) ags o ONE 1 a A

Fumhat e vz iPumaa g New Project Byiwastinisiay 1Y5un sy Taomandni
1 A "FI 4 ., =y uJ 4 =
%99 Name 1WDGH0New Project vaswimi inonyiauaztvad PLC 21l awiinves

CPU udndn OK Meglsangnfidwamninii.21

JuneUNaDl
MIN3AB PLC 1917 UIn303aun1ans udimsiFauaesdiminu lasld Tusunsy

DirectSOFT32 Taund391n RUN T1sunsu DirectSOFT32 Hund lilidenfiuaumydiuu

1Aenfi  PLC— Connect 92 18HAA AN 2.22



24

MNN 222 1aAINIsIaeNYY i MUDIPLC NI D¥LAVDY CPU d2aan OK
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- a Select
L F 4 N -
AL b N cel
2 i / \
B D ~ o \ T -
é 1721211 ‘ {18
: ¢ z e
L EEEHI A
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o

in@ UDirectSOFT32
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# DirectSOFT132 Programming - UNTITLEL

Fie Edt Search Wiew Took PLC Debug Window Heb

/mmfn 2.24- uﬁm\&wwﬁé@ﬁmiﬂmnmﬁﬁu PLC

////.‘t@-‘""

ofinz g RUN “Iﬂsuﬂmwqu"lu PLC a1 uadudion Use Disk Tusunsufvzihins

wivuwdouivziiudin Tsunsulvaiaalu CPU vea PLC Sauaaalunmii 2.26

] N Y o (% [ = = Y 1 ¥ o v 8% v
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism
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i = / g
For Help, press F1 D0011/02048_ 105 10001:001:001 P

Juu PLC Tny

J r o
nianfondamidens

o e ‘
I0SUT aYanymNIg

2
T "f 39
BB

Browse coil
Browse contact
z Less-than-or equal to

MW 227 naaudendaydnysinsilou Ladder

S A Y o o v - =2 Y 1 ¥ o £ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism
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2 ad
Junouna
A 4 =l 1 o
msideuTdsunsuaslu PLC diainies PLC uazneuiinmed ldidoudsduioudon
4 ’ 4 o
udrnesonez@ou Tsunsuaslu pLc 18 Taoru 1150053 DirectSOFT32 Favi11dlan

. . M 1] J
msndanii leneuiaesluuariaeamdoiioveanumydmuuduiiuns write Tsunsu
: a3lu PLC AanInii 2.28

#* DirectSOFT32 Programming - UNTITLED

HeEt!Soud\MTmlsPl.CDebugﬁ'lbwl-hh

A F] 14 IJLII_ G
n&nlwmp

Siau: | Data

UNINN 2.29

“a

PLC Modes
r\‘a‘ﬁ\‘ { [P N 4

M 2.29 uaaamsidon lvuansiiau

S A Y o o v - =2 Y 1 ¥ o £ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism
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Ll o 4
o Tusunsueglu RUN Mode Tilsunsufivzuamanadanini 2.30

i DirectSOFT3
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2.6 Analog Input Module
g Yo o =1 o
Analog Input Module iflugilnsal 145 udgnaeurdonninamouenudiimsulas
¥ 0 ¥
viiudyau Adeea el cPU veunses PLC annsaiimsilszunanald duiu
2 - o Ay - ° e 1w
Analog Input Module 3afinnuduiluiiedeamsiszihnisniuquuniumsifinsdedya w
auguesnuuudygIueuidon 10 01don 14 Analog Input Module ‘1AamA21Y
muzauiUANABIN1s 18 1esninlunesaainszii1Midensuau Channel 14 1351 2
=1 : o =) o A lﬂ’
Channel , 4Channel ¥309231M4 Input 1182 Output 11 Module A1A027U 14 daluTnseauil 9

msidenly Analog Input Module 4 Channel AMAINN 2.31

NN 2.31 1AA3 Analog Input Module 4 Channel
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So0 NOTE 1 : ——
| Modue
CH1 |« ! Wiring

1

2.WIRE } l N
Current = REpeeY
Transmitter R P =1l
1 =N
Roi M B S 2 .. T, = Py
i e N = I
CcH4 T -_le 250 E—m
1. :_m_\,.__-.n Y
St | { v—yv— [ [ S E
Transmitt i 11 5=
| P |
apc b=
Current
Transmiller
NOTE 1: at the signal source.
NOTEZ
NOTE 3:A 7, DO32A fast
jed for
Mi 2, I
2
3 D #7171
) -
: Tosn Hiryaguda
. . I I . e
1 %0y \prefied 3 1 A m m}gs odule VUAT

! | 4 :
MW 233 UAAIAAAT09 PLC U110 KOYO §u DL-05
V-Memory Mnvadeany Analog Input Module Azl Data type (@UY03
1 et 1
Channel 8YN V7700 1a&N Storage Pointer 0N V7701

S A Y o o v - =2 Y 1 ¥ o £ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism

lidnsdilagiiadu anviavnuiilvidaulasient wagfasdaBanudvesenaIsynasaniinisualuly
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Data Type and Number of Channels V7700

|Siurage Pointer V7701

M 2.34 Laag V-Memory U949 Analog Input Module DL-05

Data Type / Number of Channel (V7700) ﬁ'l’ffﬁm%’um'sLﬁanfuﬁmmﬂ’foyaﬁnﬂufhm
1NMouen enA1119e 14 Chafinel-tnrm

V7700 = 0400(BED) 121} Analog Channel 71 4 udsdNITuILY BCD

V77004 8400BCDY 91T Analog Chamet fi 4 1z S0yl Binary

Stgrage Poirt (V770D M5 SET Wtidoya iAo Hn v-Memory dumiissneg

2.62 m3e3ie Scale 19911
AN 1910gm13 Seale/ A9s Higasm s pdmssain Tavainanylseziinades
Usgimsan n e mntaayHad e Nyazidoademinouintez i ns e

£
naAsKal ez MY La Iy

4 = 20mA

20mR% T2 = Resolution = _H":'L_'

4095
H ="high' limit ‘of tHe' signal range

4mA

1

|

|
J| L & toW limit-6ithe signal range
0 4095

MNN 2.35 uansgsi191un131 Scale ¥99 Analog Input Module 31 FO-04AD-1

o d

nmsAinnamaudasnhmsulasidyguewnden Tidudyaudiaea uazms

o

Annuma wenlasdygrauataea hliludyapueudeniziimsmuadinmdiaan
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o o an o d an
maai 23 uamamsulasdyanaaiaoadiuowden uazilasewdeniluainea

Range If you know the digital value If you know the analog signal level

40 20mA A=41{—%50—+4 D=5%5-(A-4)
01 20mA A= 20 D- 4%
For example, if you have measured the signal as
10mA, you can use the formula to determine the 65535
digical value that will be stored in.the-Vememogy D = o0 A
location that contains theddtas

D=9 1omA

20
D=-32767

a3 2 uogsdiadneen 1T Ahaleg Joput Modale

DLO5 Special Relays

DLO% Special Rela

is

Chan Tinputfyps, <}0.20220mA 124~ 20mA
SP6061 €han 2inpat type,) 2{0=0=20mA =4 ,420mA
SP602 , Chan3 input tyge—{0:=.0>20mA 1 #4420mA
$P603 "\ NChanZinput type  |0=0 - 20 1£4- 20mA
SP610 Ghan.input'open 2) |4 = xmitter.Signal dpen 0 = xmitter signal good
SP611 Chan 2 inpulopen-.... 1 = xmitter signal.oper 0 = xmitter signal good
SP612 Chan 3 input open ~1t=xmittersiqfial open 0 = xmitter signal good
SP613 Chan 4 input open |1 = xmitter signal open 0 = xmitter signal good
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2.7 Tisunsu DS Data Server

TUsunsu DSData  Server i Tusunsufigaelunisfies 1 Software  window
wanuldeudoyaiuinios PLC FaurlSouiaiioudn Tsunsy DSData Server seiiludwiisolu
mstladoyn 910 Software Window tiefiez1in3es L €hledeiSundt TlsTanea 1fuios
efivzinsuladeyanininies PLC 1ol Software Window 1911 uazerunsaninly

' v
uaadna N3 191151034 DSData Server 92 19 1@ 12y PLC 80 KOYO miu

WONDERWARE DSData Server PLC

f 2 _
i 2.36 Trmen)iispu s Ueifatauma 4dsinsy DSData Server

MIfnnadea1sAusEn I Bl5unsH ¢ 18 fiaao A 2uuy Ao DDE 130 OPC 484
' } - P W, g A
unazdysunsy e DDEws 6pch i Tl Tndoa #1 14 untsharsdoaas

7.1 NHkakeMHe M PLE

7315 VAN FDS DAt Server Rieie 1§ asatimasains deRaidonou Tay
MsnAn Q&ﬂﬁﬂi‘lﬁg“ﬁ'ﬁﬂﬁ'ﬁﬂm M liinisdasb Ao davartuizdinng Moauaniiee
e Sl Rai BudIhimimana Seleet IV

DLO5: DLOS Cancel
DLOS_PLE :
kD Add..
Edit...
Delete
™ Link Enabled Help

T A i
2NN 2.37 HARINTIADNITOLADYDI PLC
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v ¥ '
uadnda 1l 18iimsden o113 vzdesadramsiouaslni Taonmsadn Add weadrs
& ' " o o dq ¥ o - A P - '
mawoudelni szilsingminedaam Aldihmuiuaeullises q Tasaunsanezisonn

wAnrpMIAToY PLC Julvu uazinisidien Protocol 319214 Protocol 82 13 lumiyeuse

Link Wizard X

Select the communications port that the PLC is connected to.

Modem support cannot be configured from the Link Wizard.
To select modem support, you must use the manual
configuration dialog by selecting “'Link Editor..." below.

Ports:

L

p—

-

=tink E e

a“‘?ﬁfhnfﬂ/- =4

Kriow the cﬁhmmb
Slrgtfiof the ist. £
- i A,
RLC Familigs: “"\% LY 4

Direct Logie805.
{Direet Logie 3055
PE071/2/4/350 Family

LirkEditou...I ¢ Back Next > Cancel |

a - b
MNN 2.39 UAAINITIADNTUAN VDI PLC



Select the protocol to use in the communications link.

If you selected a PLC family, a valid protocol has been
selected for you.

If the selected protocol supports node addressing, enter the
station address. If you are unsure, leave the default.

Protocols:.

K Sequence

Address:ﬁ_- il

1 2 A :e;’ Eﬁ  CoM

Nale = /gﬁﬁr

: K‘,g_fﬂ.uﬁ;u@‘ 7 Baud | 9800
_i .;" 17 e

Parity: Odd

Link Edtor... | <Back [ Fiish ]| Cancel |

A 2.41 uaAImseIudoyaves PLC
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2.7.2 msasesidelumsAnnenuinies PLC
g 4 o o 1 A
vade n3e Topic MismhmsadiaAszgmir I luTusunsy Wonderware Ao luaans

o o~ ﬂ' J o .
%13 Topic 9291114 Tasmsndni ADD fezunthdaniwi 2.42

Add New Topic

~ Topic Name: |F
- Comm Link Il . |
Documentatlonl NONE |

r:l

i > example Buis 26, seconds

V -\Q\&\!; /////,; O\

e v —

4
L

MINT 2,42 Tiasemsa o Woses llsiins Lo dinTes PLC

1% oo Topic o d o 199 Démo)\, Topid -Athidbu8 - Topid . a Wi 1de3 1913
ouap WBidane nrsecen LA es 19nsaanewn bruseiin13ada Topic 139
ud IisIhnsadnd PN Topié A AS Bt 16 el @aude tem uazih
msiten e IR LI y0ansey PLC CEA TRl

SR RLLETTN

MNN 2.43 uaadlilsinsy DSData Server
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nanmsuazngenlylumsesnuuy

3.1 unin
! ' s v
Taoi Tdhminvesszuuniuguaszuaumsais lugaamnssuniu Aemsinm
USmnamail@ndouldun gungil (Temperature) A214AU (Pressure) 52AY (Level) 5A31013

1 i ‘ ' o 4 .
a (Flow Rate) manuilunsaae (pH) uazduq ia Indifvsiuaudhmans (Set point)
4 1 dw e ¥ 1 i - d
n3eANAINITINANgA 1T 1gpae mesan inadousv/asunlasnasanain
J v =4 .
AN FINIAIVAY MINNIsnUUUMIsATERIMMzan TueAamsniugu

NSZUIUNITA1Y €10 i\j
- 9

ITAUUN
i dwpdindulon | | wewindr | | seduhlui
o weinTd (Hilonauaw)
Izfusiai
Fumnizfiutiem r—
NN T2 AL(NIN)
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wszavi luda

= >
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lsinnsallaans

v
a tY

u BnnaudlidauUailen wagdesdnediadivenonalsynasaniinisuiluly

(%
U

N



38

NNINF 3.1 mmmqmzﬁmfﬂuﬁ’wzmﬁ‘uwﬁmmnauv’nm’hﬁ'lun'lmrm"iﬁ
sednhludein18szduiidoammioi TaoldmomgeinineIaszdy (Level Gauge) iy
auosvzdnduladansitioimihidadands weldszdminduluamdems 4
Funeuvesmsmuguannsadouiiuudenlaezunsuldfanmd 3.2 sxiuhmsaiugu

1 - Aﬂd’ o o L4 ° LY o :
YUY 9 é"wua‘mu 01lﬂuaﬂiﬂ1ﬁtﬂ]7=i'ﬂ.lﬂ'lﬁﬂllli'lzﬂ'J'Illfl'l.l'lﬂ‘!ﬂﬂﬁﬂuﬂﬂu AIUU NI

' 1 J I ar o o A - s _
auguazanie liedielseziuegiuminaudaruguidlundn Falumsdfifausiuds

a a

wiinauaaugu limnsaiaou lddmiduaasanaiei dlszdniamuesmsaiugu

1

L .
annq ﬁ’qﬁuﬂwﬁ‘ﬂsumzﬂszﬁmmwmi'llﬂuﬁ'mﬁ'l
b d
msmuqmmuﬁn omﬁcw)mﬁ'amw PANSELIUMIAIUANTZALMIY
-
Manual Contro M ‘I‘Q\u\\ %////{/@u‘m
] ‘_‘3\1& NN 4/ -

o Tulidgnnsouaansaiugula
- ad -——-—-—
AN 3. -

>
O

w!h O
b
W31 A2umsnauguuuLoa Tuila

Yagnan

AN 3.3 UAAINIIN TN

o

1IN 3.3 szauihludanszuiumsezgninlaoinTeainsea (Level Transmitter)

e o o 4 4 A ° o

uazaadyaulunisialifunisaniugu (Controller) Funioanruguaziill 1diihunmai
@ a < 4 w @ A

Tumsaaduladalindimuguitla-da e ldszaminiuldaudesms Tavnsoaniugu

wiimdhi ndnlumsdnnamdyapamuguitmnzaumunginasinisnaugy (Control

&z A ¥ o 1Y £ = =2 & 1 ¥ o ¥ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism

ludnsallagvsau Snvivhudlvidaudasilon wassesgadatadivetenarsynasaiidnisinluly
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AYUANLLL PID (PID Controller) 1ilunTesnugu Tasgaiuunsaaugunssuaunsms

gaamnssuunueundulasii liluaasdaning 3.4

4-20 i

7 * e | #euga 4 tlnseiatunuaRiry A% BIUMT N

| » »

- (Controfles) (Final Contrel Elesnent) (Process)
p'l
eI AT %
420 mAdc W3a 15 Ve =
1A3970
7~ —
(M easuring Instruements)

M 34 Hassuden laszunsuvesszaninuguuutifleundulauiald

o o a o g 1 Aw Y =]
npufen lnezinsuainInd 3.4 ssdunaruhildnyasadedvudon laozunsuly
- 4 9 U 9 a a aa q’/’ o
i 3.2 Fedwsaaa lludoumnanufsvasmsnsuquuuudaluiddunuengduuums
arugu ludauazamunwi 3.2 Tueelagssuuniugunisgamassusuuilaundualy
4 3
sznouasngilnsal 4 40U Ao
1. “#2nugl (Controller) iiluinTosiionoginsainldlumaadredaa aniugy
Ao g A o =9 =1 o A ¥
e esuguidssunndesmamunuiieiinavienanouausudlu liawdonts
Tauinseamugui Idiuey lullagiulivarsuundetuuantfionlgiumaigadie dnugu
WU PID

d P o Y]
2. gUnIaINIVRNGAN Y (Final  Control Element) 70 g1lnsaifivhmiilsudanng
9 d' V@ o o @ P-1 Y] A
YoanszIuMIaemsilasuulasdadlsdsunszuaums audmdanTedyaunlugun
L) ) o a’/, ] I o 1 4
185unndmugu gilnseinugugaieiuliognaivedisdiedu isu 21830209 (Control
a o o o ° Vet o 1Y
Valve) 8111931903 (Inverter) HazAINTLN1 (Actuator) tHUAY uanwuiudunInlu
N52UIUNIS AT IMASIN 1RUA NdNINY
3. AIZUIUMT (Plant or Process) 11889 S2UVHN5 DAILVIUNMINWATNTNABINS
Yt Ay 1 a ) [Y)
auguldiaomziiuldmuidesms wu assuiumisforsumsaiugussdvesveaunar
i LY () & L
nszvaumsiheItumsnvgueangll Mudu saausvesnszsurumsuansdoduls

NIEUIUNT (Process Variable: pv)
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d o R - ¢ & Y J
4. 9Un3aiTA (Measuring Instrument) 1014 gilnsaldeoreez 1dun 1suires
a d L4 . 4 [V
(Sensor) N3 1UAANYDF (Transducer) 13091n50iit1)aq (Transmitter) nT 01T TAT YRy I8
suq lunszurums morhdygiun 18 115 lududs lumsniuan Taedyaruuisenves
gilnasaiiana ldseiludygramiasgiumegaaivnssy iwu dyanunssualnii 4-20
mAde FoyanaiseiuIiihnszuanss 1-5 vde viedyanaanyuna 3-15 psi iudu
o wa 1 u,ll ° ‘o VY @
MInuguuUVe Tulianinand 3.4 Tduasumsiiaude gilnseliamaauls
] 7Y ) ) Y 9 ¥
NITUIUNS (pv) 19U QN AU 8n31015 Ina uazszduvesvounad iudu (e
=Y ~ vy = -~ 1 . : s ° 1 d’
alSvufisnsidredansenuilmune (Setpoint : sp) MMTuAINVRUITIIAIANUAMIANT DY
Error : e) lumsmuguinlflumsdnnsiiemdgyananiuguiimanzauiies lnsugu
Y Y .='y P o " A °
nsguaums dhganthntnendesms Fegmuineunziinisaruquassuiumsla
9
11 szdesfnyidemishinuvesdnilsznoud e luszuuni e AN YA NTZUIMMS
v v da Y <2 a ° dou U4
AeutlunfpIzdosdny 1destataznmsinueesgilnssidaainuguuazginssiniugy
9 =S as an o RS a0 A 9 A y (4

qaie 0ITIUNUasTN 1SS s IR 19 9 ifenoy WoTiv: 1diden 19ginsaluas

juuyvesmsnwauldedgndeslusuneyiilinsniuguiitlss Ansamgege

3.2 MSIATTAY (Level Measurement)
[ o A' o Qs é - ‘é v
msfaszauiiudadinnilsemsuisluamgaannssuineunniszinn iiosana

) 1 1 = o A ' o )
‘1]9\153@1]%3ﬁ\iNﬂﬂﬁ&"V]‘UﬂﬂW'ﬁ’lUlﬁﬂigu ul?’]lllﬂ ﬂ'ﬂllﬂullﬁxﬂﬂi‘lﬂ'ﬁulﬂﬁ l{luau

SnTVITMITATLAVN 2 dnYaizAe

3.2.1 M3 IaseAUlAEn 39 (Direct Level Measurement) d141509a 18026350310
siuuy o

1. Sight Glass (v 19nszanNRITLAL)

2. Float Type (1UVQNODY)

3. Dip Stick (HUUN)

4. Hook Type

1. Sight Glass

L

nuazndiggumsianasgiuni liee 193aszdau lidu 900 mm iy

4
AilerAoeldy Sight Glass 119NN 2 84 IABIS s luAnRYME Overlapping 1l
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sight glass sight glass 2 aHAANBNY

- i .
MMUN 1.5 U0AY Sight Glass HNURTIG

" v
MNN 3.6 LaaImIaanlFuesa
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WoAUDY Sight Glass
1. wmlalagase
2. awsesonuuuiay Ifmansonuanudu'late 10,000 psi waznu

=Y

gangll 1Agaedis 750°F
3. Yaqhldi Sight Glass annsavenuuyldnmudeanimmsfansouldiiiu
penauldnaraan nsouda iludu
Yo81 ALY Sight Glass
1 ] ] [ Ada q’/‘ v =1 A 9
1. msoa1 lasasie1s liazaan wunsdindads Buuiigamieduuues
&3 Wudu
1 () [ cg L] (]
2. MU (Accuracy) YUogiUANALDIAVDITOINBY, ANTHYDIVDA
] gt A vy
e wuanulauazdiow daingu laun
=} Ay ° 9 o o 1 v
3. psalvpuviaNa la 1 lnendmsunisetua
47 Tuamwniienianu e a1vn1 IR veaunalUsast Sight Glass 1AANTS
v } 1
udadn Tunsif Sight Glass Aeda3nuuen
5. MInsziavvelvaural i ldniseuainszyi laen
Sight glass § 2 1y A
9 [
1.1 suuvWaeaun? (Tubular: Glass) 15ande Tasasafun1suzy
foamsdasauvosuemainiolu
YV
pf
- O’l‘ lJ 1 [} 2
17 577190 AaAsaeahgeinega
2. AN IUM A lasasauil Sanuiiwene 1@
8 o w
Yo
t-ddnufigamaiiqe lild
2. Wounaudugehila
] ar o’: = 1] ar 4'4 o - )
3. uandre aaiude lumunzdussuuilinnudidguin o nie 'l
LY [ [ d' @ (] Yy 9 -] o d'dw
munghumsiaszavvesmsiidiusuaie wu asadudu nielunSnanisuanoge
v
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4. mswesszavdoudluewamlnd q vrassnonuamsdana (u
asandludle) usansoud lulaslFuoudastounasdnl3durdsvoanasaudndon

g o ° ] ' v 4
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1) = - -
1.2 nuuuHuNdISEY (Flat Glass) 1 2 11y 7D

¥

1.2.1 uuuurunASouaeNou (Flat Refection Glass) U1
muzdmiumsiaseduvesveunadiildla, aze1n, Annunilad lasduiiu

- [ - ' ' - - o
voumanzlingilufivum dauniidluveshaniemileszfuveanarszsingilu
L] o 1] o o G:d 1 LY - 4:&‘, o G‘ o :
dnvae Tsaladanm winudinzhnniagilimdulsz@nimsveedadunn dniu 3
¥ v

ansolfanulunsnaninnuionld vensiniidaamsasuusinszi 1dadndae

annsoosnuuyIinuaudu 1dgai 4000 psi naznuguingil ldgadia 400°C

PN 37 URAsight dlass yarDWULA )

P22 ngiunanersaw o Mukiport  Sight Glass) LlUUﬁ?
g a1y §uMs TasdRutedsumnafiagnwl@nArst a i uuaggargiige Taommse
19U Boiler Dinim &HN15 IRTERVAYDY Boiler Droat I8t 19 Multiport Sight Glass 19nannis¥n
myoaaslur nds 10 Flasd e G0 T dnng
HaNNMINIITH
7 Gauge Body azﬁﬁ’ﬂsmzsﬂuzﬁﬁmﬁwmwy Tavdl Glass Filter T1987

L ¥
uazdiuns AnAsega e ludnymei liviuiud Gauge Body AIn W
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NN 38 AAYsight glass (LI 04R3I01

1011 GaugenRort - R E13 118111 Rrocess” T Boiler Drum favaoa'lw
(Illuminator) 92AARY 134 NEIVDT CIESEFilEr A TiAs a9 1 UyAR Y0 0932/ (Indicator)
waoa vz doauaariu Glass Filter RoouIiuaedF oz Auaarimminiuie Gauge Port 3
Steam ogmolunae@dvfidosumezifamainmanuaaiuasszdeain lfidmyos
§B43E (Indicator) W1 IR TuAuAsd ssnoRad iy steam uaziile Gauge Port i1
agmulunaadunsaiinmenn limdsuduasdidvafidosring lfsreauosszdn 185ty
Hudifor SanuoRai lavi Gauge Port vrAndaBoafunats  JuRadedudanin 3
1560791 Multi Port Level Gauge N1700NLUY Gauge ‘uﬁﬂﬁ’ﬁmlﬂu“lﬂmu ASME Boiler and

o w - - 6.
Pressure Vessel Code #20 Tauia T aunsonunaiudu18fs 3000psi igungil 700°F
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¥ . ] . v ¥
M133A52A1904 Boiler Drum 30 Pressure Vessel 9 9 iffudafidfauin visil

' ¥
iipsnngangiiuazanudumolniugann 3a¥35msdaszaunnnla@ hild suiludesd

N . td i . L4
AT DIBNIAY AINNA1IAAAL 1Y BN INTITAT Level Transmitter DN BH1IDY 2 A2 NAAA

¥
o o

< Ve o 4 & ' v :
nogaswIVsTAUT masddyg I I)daiesnunu ihelszuanadimisae luszauveai
L d [
11 Boiler Drum Hianudnaeszuumsnan loviuilusiaunnduaasluning 3.9
bicol
o —"

boller drum
or pressure vessel

MNNS.9 Muiti-point “sight -glass-for; beiler drom

20N 3.10 M3aaaslFau TaolinsouTansileaiu level glass component

2. Float Type (lUUgNa0Y)
o g 4 a3 4
msinszAuvesveunaluugnany (Floa) Hhunnififomnniigaiiniisis
Wlumsiamsindeui lunnds flaseaddeg aunselfldsuauluanmaiigungi
uazANNANG Neaomsly lumsiaszavvesveunad lagerfunisasudlvesgnasy ms

i - 3 ' a 4 L e &
ﬁqnaaummmaau"lﬁuaag‘uwummm uﬁmﬂusmnﬁam‘mﬁﬁaumunumqnﬁaum
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o = S 1w -’ o Aa A ' e -
ganszihdiousedegavesan sxdesfisumnmiminvesveunadiiilsiasidudaun
4 o = 0 q ¥ 4 A
gnasvaun luveunad ieszAvvesveuraldvunlasezilignasundounau-asmy
14 J : 4 : 1 o J 1 1 @ o
Tudedaannsodounuinlunduiedvendiszau1dda3smseumiszdui1dTasgn
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A4 o Y A Pl 1 o o o A =
esnuldiFenAsegaananal msnyuvessenzduius lasasaiumsindsuiveagn
P [ P ‘ a‘; - A 1 9
aou yaznsgdun/dvuilas gnassazindiounvunseaslunurAsdanaldsennyu unu
] o g i ' A o H ' o o a
vossonaunsoae Iviuduiidnegieifivufumnaiuanmuesszay Taoia ludndn
»
wHaneemnaey Uuuy uaninanmsadiogiu invdaszauriiail himinzdmiums
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ANNE O R
Sy

=
11 15090157

A 3,12 deydanuains 199U Float Type

S A Y o o v - =2 Y 1 ¥ o ¥ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism

lidnsdilagiiadu anviavnuiilvidaulasient wagfasdaBanudvesenaIsynasaniinisualuly
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- MIAARIMIIFIIU

" L
2 3.13 uaAIMIARAuAYIRTSHTIIITIIPABLISNADYLAZ Mechanical Tape

3. Dip Stick-UUBYN)
o Ay ' o da o 4 v q v
TunsalyeadnaNABIN 1IN TUA TSR RN EAMEUAS 1 3301 1T 00MmN
2 o @ N o g ' L] a o J
Fhaveniniludiinsudssnihiaesaundaniinoengandagiuai The LilRinanisiwuld
ad ol 1 v f @ e Qy ] AJ
3515 i nastael vigiiman ity wall 18 wafaiuiilss noud e jns snszueni
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udang 1 W slivanuS oM A ol ABIAN AssBnIn ¥ @RI UnIZN
@ SWEF 3V 5 vy ! VietoA ¢ . IV AY - { o .8
uoasey moluTignaesassimAnosAABY AN ABEIRASRIRADTN -2 AszAU 14
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auwighnansngnagdsdin 1Al awslu gadig ngawsadmuiting juassduves
¥ -~ o .
voumaniy 14 35 nsihinng it o wmaniufigam gilgemszesi inimandonlu
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L

- dydnvallumslyau

A 3.15 uaasdgydnualluns 14 Dip Stick

- MIAAAIIY M

v -
£1017 3.16 UAFINTTAAAL Dip Stick (HLVTM)

3.2.2 MyIAsTAUNULMeSal (Indirect Level'Measurement)
1. HanMINszAVIAeIS IAANUAUIANAII (Differential Pressure)
msiaszau Tasdfannuduuandraiiudtiunsnarelunemisgammnssy
3w = = o - - =t o a o :l’ ¥
annsaldiuveamariiansn finnwduniegangigalda Taendnmsiaszauunviily

HanMsIANNUAUTIAAYINANNGIVBITTAUVBIVBUHAINRBIN T IAd oIS

P=h-SG,
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All - 1 o A ' .y
de P Ae manwduiimizoiiu wasi

h fie MAnugvesveamadiimizuiiu was

- 1 1 ° -y o red '

SG, fin AANUeduNzvesveanaINAeImsia (lulimide)
' 3 o N - 1 - wa o o
ARG UNE (Specific Gravity: SG) voemsiilumnei Fuilugueauialszdrdivesas
H "o A 't e o I e v & v da d
T hiimanuesduwmzdiu 1 dsenfidnnuaiedumiz 13.6 Aniu anuauiihaiu

o
Saflanuduiug Tavasefunnugevesveananiu dldawsamanugevosveanal 1

9N h= —}-)——
Gm

[ L
gunsaln1¥lunsiaszavulasii Sannuduuand1aiiifonda Differential Pressure transmitter
& 1 - o ay e o i A - a o ] '
FadunivriinginsalinilanfTaserdTiiointendfnapnuisimitezannsouiala 3

HUUAIOAUAD Standdrd Type, Flange Mounting,/Rémote Diaphragm

Standard Type Flange Mounting RemeoteDiaphragm

PN BT830 SYRBID I ALY ARAT AT LA LLANAS

2. MFINTZAVIVUHTA (Open Tank)

lumsiaszdvveanarludadla Aamdud Transmitter vziiludadau Tavase
fuszAuAMugvesveanalluds Fumnzdmiviaveunariifisasmsizmod

M3AOUIAYY D/P Transmitter ﬁqnﬁavfﬂumﬂﬁ 12-3 @30AIUIN Span

v
=

1A Suppressed Zero 1AMNANMIAI]
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Span = xSG

Suppressed Zero = ySG
A - 1 " o ar
Tauh SG Ao MANuDIduMIzYeIvdana luds

Maximum Detectable Level

‘7/”/’ %
//
JIMII‘

/"/////%

Minimum Detectable Level

2N 3.19 M3IaseAvTunyudatla (Close Tank) 11U Dry Leg

&z A ¥ o 1Y £ ~ =2 & 1 ¥ o ¥ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism

ludnsallagrsau Snvihadilvidauwdasilom uasdesgdadadivedenarsynasaninisuiluly
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4. m3daszavlunuuesila (Close Tank) HuY Wet Leg
M5IATZAVVDIVDUNAI IUD ALY Wet Leg tMuizdmsuvounaIn
P (-] - ] [ [ =
aasuaamzdlumanasMasannsonmumiunduyuiiuveanar ldaunsoi 18 Taomsidu
vounad luvion19A UAUAUA IO Transmitter  vounaIMAvaslilozdoatininiu

: aniumznnnhvearalnegluduazzdes iiswsonauiuveanarludald

Fill
Connection
4
“Wet”" H . i— ~Maximum: Detectable Level
Reference \
Leg \l
’ Liquid
\ N7 . 4
45 L Minfrium Detectobletlevel

A Qs ar
AN 3.20° N 153Ny It 0e (Close Tank) (1)1 Wet Teg

E,
|
v
|
|
|

o

" v .
MNN 321 UAAINTAAAT Level Transmitter N3
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1. 4IUYDI83AIIT (Hardware) 141A
1.1 29959997 Pressure Sensor
1.2 197 Instrument Amplifier
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d
4.1 dIUUBIIANUIS (Hardware)

[

CE&Y) 4
4.1.1 Pressure Sensor (Differential Pressure Transmitter) ﬁ‘luqﬂﬂi AR NuAUNT

1995 IUAIN N

UNIBODY PACKAGE PIN NUMBERS
1 GND'Y 3 Vs

2 our 4 =Vout
1. Pin 1 in noted by the notch in the lead.

MPX2010DP
CASE 344C-04

1 s U4 o [
mwﬁ 4.2 lL’dmﬂ’Jigﬂﬂsiu’N%5511011411?136\‘11&141!0‘111‘1180 Pressure Sensor

o o i 1 1 as 4 ’ [y o @ <
Tagnanmsiiieufe wellmsshe Vs Iuddaglasal uazdieissaulisudaginsel

& o 9 o 1 P=% LY L) g v o 9
Feda laiunnuiuuandie Tavewszivuivanudunssoinanla feg'lda Vout sanmin

v o 2 ° @ A A 9
l{lUﬂ']lliQﬂul{lu mV “KQ%%&@QN"“'\“U'\ﬂ!lsQﬂuﬂﬂﬂ TﬂUﬂ’\iﬁﬂuml’l'JQ%i Instrument Amp

s

&

] £

iefivzunoussausanuuili 15 v, udrmitidussdtldulasdlunszua 4-20 ma
é 4 ¥ 'U o 4 {

ivefiozS1emnsy 8o Plant-TugtivesnssuadnupPrC wiefios 15lun1snrugu Process

a
n

)}
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1 l& =§ (3
4.1.2 @IHYDIIN97 Instrument Amplifier wlf Ic wes XTR101 FuiuIC N

{ Qs 74 é o
ninnlumsvensussdunazilasdunseua 4-20 ma 18107 Fedeesnelugann

Rg
%ﬁ} {gg
(31)5 L*a 8
[ S5\ T
AXA A
1Y 0wy
Ry R,
126, hskal g Iy
S 8 Dy
&y Tos A, Ay -
s b b
™~ b 4
L-»+ln‘ == J == Veg
{e)) 1DDpAC>
. 5
+
Voo { 8
Lol 8
Voitage Comirofed
Qurrent Scance

nl [u
e (- 25k

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

M 4.3 UAAINITUDS U1V IC l.‘lJE]{ XTR101
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TudmvesmsesnuuuiaesiFlumsIamnnuduuazds Ouput Tuginszuase

¥ PLC Aanw

D2
- 1
IN4002 2
2 ~ comz
| 4
I3‘1f'sensor R“Q 5
IN4S65A 10002 ;:CI
. | XTR101
MPX101
4| 1 l_3
R3
LR1
Fix Wy .
L0RE L R2 RL 2
i =
CON2

NN A st an 1 ¥ame 3 IC 183 XTR101

st 1M 3883993 B9 0011d3 AN nds Uit Zero Wz Span| T 1da1mdu

¥ ¥ ¥
(ANNGavaniy) Nassnsamineoniuly

NN 4.5 Lanamine 1¥uese
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4.1.3 Plant N351IUMT 92100INTSUIUNSHAYVBUNAT 2 FUA ANYHUSNITHINY
4 d a ° & Q’l‘ a e
Tank A 482 Tank B azifluiifiuvsamadfezyiimsnaudivouvainig 2 wingnaa lavily
4 1 [ A 4 o 1 o 4
PA uae PB o8 Tank 1 1ag Tank 2 Feezdluiiwnvosveamalrnouimnisway e
q’l’ o o ° ' { [} YR o @
Younadne 2 funuudd 1187 VAuaz VB szhimsildesveuvariegludeinasludads

. WeY Tank 3

Tankl Tak2

Va4 VB

Task 4 Tank B '
: N Task 3|\8,_

ﬂ]‘ﬂ‘ﬁ 4.6 LAAINIZUIUMIVRe Ingenn

414 gangidmiu PLC
1. festlosnulilv PLC Bovonnmsldauvsonndaudy qieu nnduadon
A A H 1 é‘ :’ 1 (4 Aa = o 1
viedalludlonluernienmu amdu Wdu dune hanlignsmsianioy
= 1 A a ]
2. Pyua lnaifisane agaanluma@uaislaig 4
E ¥

3. AIARAIY PLC viTnumnatinu AT sgend1afou 8 i

Neneay

¥
asunmsaadsglnseiinilusage

o v &

a & o S a ¥ oA s 9 A W
i . AsuenmsAafefuglnsainiinnuiougs ¥y nwmes nileulas nieds
aumuuaing
] [Y] a o’l‘ 1 -] Vo a”
- 7. Tinas1d PLC Aadseguumaiu nioagiuiy
8. dilgungiigandt 60°C asAawaauthszueauiou
t a o o A A = =
9. ArsARmIsAULENDenINgUnsal INHdIBu Ao msdualsivinn 2 msie

iadwas nielngnd uazAmanudumuvesaodulindsiu 100 Tevu
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whnuazmamhauvesgunseilurseslviih

1. Swad (Relay)

0 91n3%

¢—-|"—

ROlINg
azmi“u
121~
991 I HINAURTRAR

"@“ﬂ /

SwdiilpadnTn

" ' "

&z A ¥ o 1Y £ = =2 & 1 ¥ o ¥ &Y 1%
nansiiluenansianulidmsumsldnuienisfinwivingu leygnlnhlulduselesimunism

ludnsallagrsau Snvihadilvidauwdasilom uasdesgdadadivedenarsynasaninisuiluly



2. ﬂﬁ1ﬁuﬁﬂllﬁlﬂgﬂ1ﬂﬂ1 (Magnetic Contactor)

8-N 20 8-N 50

L T —— auxiliary cizeuit

maifgitcuit

4 on g AR y ) ., ’
MW 48 uirayIns e wias 2393781l Magnetic Contactor
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wihdudaiian h TWanagmenuaias Ve essiagen hinees T

' Cd = p P> @ = SN ,"‘c,‘. L o 90 vid a
191 uBRDIADNINITIT DS LoK o5 iaaa e shinh (g unasiwiimni Y waanszuai

i Tty tnsainuguate g 1dud piadhelng wastuaan afadniugu

ANUAU S IO

msion 1% Magl;)etic'wﬁw;l'ﬁ&ﬁ]mtﬂéiﬁﬂﬁﬁf

1. v wp Feliihvosuad TRt tmuuwimie, oyl 24v , 220v 380V

udu

2. anvmusn lumiSvas ity iiiiavwdn (main contact) 1¥U 20A , 30A ,

60A 1udu

3. ANuABINs lums ¥ uveany duiaao (auxiliary contact)

¥ " v
4. SnwuTeindudananinasans 19au wu 2 92 dwmsuszuy v 220v

%50 3 11 dwmsuszuu’lv 380 v



4.2 dauveareniig (Software)

4.2.1 Wsunsawes PLC wifiuginsalildauguamsiauvesnszuiumslaoass

rLC annsadouTilsunsyldhouazazanlunmsih ldidamunenruguaszuiums

Q o ) [ 1 U A ; 1 o
myvanuuUUITAsaiIimIfiivua VO wazwiieanudrie Idnuedielsdivegiu

@ o o = o y
mseonuuutazdnyuzasi T 1Fou lulSyaninwusise1d PLC vo1KOYO DLOSTRY

} 4
]

MMM UANITHLN FO nazniennusIngdl

@1319% 4.1 UEAS VO Assignment U89 PLC

PLC 1/O Assignment

dundaniasA N ensgilnsaaymsly M eNe)
Sunn-fo1mym N
YO Pump A guveunad Wy Tankt
Y1 Pump B quvganaziulu Tank2
Y2 Solenoid Valve A Uaonyeanaaly Tankl
Y3 Solenoid Valve B Haouvoad 1y Tank2
Y4 Solenoid Valve C lasuueanadly Tank3
V40400 NUWAINTIBUNY
V40500 oIS ue Y
V40600-V40605 Control Relay
V2000 Aiide1yasin Analog CHI Yoyanouhaina
V2001 Pudeyatin Analog CH2 Joyaneuiaina
V2002 in1foyavIn-Analog CH3 Joyanouihana
V2010 1AudoyaIn Analog CH1 Yoyanduhemna
V2011 ihudeyasn Analog CH2 Yoyanduiana
V2012 HudeynnIn Analog CH3 foyandahena
V2110-V2111 iHUAY Limit Level Tankl | $u4/038970 Wonderware
V2112-V2113 1AUA Limit Level Tank2 | 514810970 Wonderware
V2114-V2115 {HUAT Limit Level Tank3 | Sudayanin Wonderware
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4.2.2 Iilsunsuwiiioe WONDERWARE

TisunsunaaIng Wonderware Intouch9.5 (Demo Version) (Hudiunldlunmsaade
TavassnudldmTedniunulau Wonderware sziinisAndedeasiuniy PLC lave1fit
Tisunsw DSData  tiudsWines lunmssamsadialislansameldlunisdearssening
T1/5un33 Wonderware ) PLC  §4 Koyo DirectLogic05 130 DL05 dal¥lunmsinlsayan
= -f:f
UWUTH

] v
anlsznovues Tsunsuinee ldmnmsadransiniiaail
- ATMAUEAINTZUIUMSTINNUYDITSUY (Process & Control Monitoring)
a9 & a8 o .
- nnnuaaru) dwadTigifrsauyounadlunszuauns(Real  Time
Monitoring)

o

- naMnudadtygiaufouiliosearosmaiatiivualimgng

J o -y o e C!
- nsfpliansdynrsuaduiilessdvye SR ankdanualutin?

- AU R sHADWIIOs SA LA BURE BAUR WA TITTIN3

o ‘ P
4.2. 2 Vuaoun T 1Y N U551 Wonderware Tatouch 111036

17 1enlFisune, Wonderware Intouck INiNY Start

@ ActiveFactary
| (@ Bocks »
]

B InTouch

Gommon 3

% Alarm DB Logger Manager
& &larm DB Purge-Archive

: @ Alarm-BE Restore

@ Alarm Printer

(ﬂ AlarmSuite History Migration

@ 1@ Servers
‘ System Management Corisole
2}, WindoviMaksr
_ . WindowYiewer

InTouch
WindowMaker

MAN 4.9 uaaamsdnldauTsunsy Wonderware
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A o ¥

3
2. dsverade Inssnuuazsivazideannediansuudresindrgmiiaie

Intouch WindowMaker

' ¥
PN 4.10 LRI A0 1IaAIa

. 9 1o -
3. it iniouch WindowMaker 3 inasndagmiass Inildigh TuiiFile>
, - _ , A A4 ) Men 4 —
New windoy, i/ 0i% 16 Window Propertics (1371 1015614 8 & 4o Background Wazd1umiis
vosnH 1A W5 1R THIAY 2 1A X-Lotdtion bt §-L ocation

ad o St ‘

® Replace O Dveila

Frame Style - e
(® Single Double None ANANHAR
- _ hamaiia
¥ TitleBar  [¥]Size Controls | Window Height

AN 4.11 UaRINIA319INMTAN Intouch WindowMaker
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B Key

NN

4

o
- Windo ' ﬁ?@"&h{,ﬂxﬁ&\h Bz inmsaden
MR 13U mn:ﬂﬂﬂﬁ"l 2es§”, Real time trend , Waming Tankl,
Warning Tank2 110¢ Warning Tank3
- Seripts HudnfidounuqumsandedomsiuszniedoyanioluTisunsy &
wiihudrdmuanisianveszuuneii 14 eariszneuddigfozsin i scripts o
14#0 Tagname FuiludnisweniiesIdduilsd Inuiauedinls Tavlndudadidaly
Intouch 9219 Statements 11114 If ... then - lﬂuﬁ'mhlfﬁ
- Configure  iiudmvesmsadraudon'lvlunisAadefiucController Faludn
nszmumﬂ"ﬂumsmuqmmnmmz'ﬁqﬁ Programmable Logic Controller 1]y Controller
nansiiduenansiianulidmsumsidnuiensinuivhiu ldeugelsiluldsslesisunisé

ludnsallagvsau Snvivhudlvidaudasilon wassesgadatadivetenarsynasaiidnisinluly
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¥0e32UY 103991091 T1)51N33 Wonderware ﬁéé’nﬁm?a‘;mﬁwufﬁ” 1111 Demo version 3311
WiAadesivalums 1Fnumeaunisdaludnues configure fannsoldan ldmme lums
#1711 Access Names (fio@0M3M3M9URY Controller 181
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5.1 MInnasaLazaoUiiey Differential Pressure Transmitter
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1. HANINARDIVDY Tank 7 1

INPUT OUTPUT
nou 109910015 Calibration

% mA | Calibration | 34t 1 atail 2 asei 3 AuRAY
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 4.03 403 4,033

arvigAsns THAIAWNToVALTE FUVBUNAT Tank 1

mA
25
20
15 s
10
5

0 25 50 75 100




2. WANINAADIVDY Tank N 2

INPUT OUTPUT
fou NA99INN13 Calibration
i % mA | Calibration | %4l 1 ated 2 REE Aundy
. 0 4 4.34 3.98 4.01 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 4 427 4,02 4.03 4.01 4.020

: 5 AR INSLUABIANNREUATS YR 11BN Tank 2

mA
25

20 ——
15 =

10
54

0 25 50 75 160



3. WANINAANDIVDY Tank N 3

INPUT OUTPUT
fleu 10991AN15 Calibration
% mA | Calibration Adad 1 adadi 2 AYan 3 fmay
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
asliER NI LB IAWNIRULATZA 1V Tank 3
mA
25
20
|
i5 |
s -
0 25 50 75 100 %
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InTouch 9.5

Visualization Software

Wonderware’s InTouch 9.3 visuahzation seftware
combines the world’s leading HMI software with
cutting-edge graphical advance§ to.enable customers
tc obtain tremendous impraverents in eperational
and engineering productivity. The TnTouch @.5HMI
continues to outshine its competition with advanaes
that include éasy-to-use, object-orented
programmable graphics and powerfial communi¢ation
connectivity. InTouch software'is an open and
extensible HMI that enables flexibility infCustom
application design with connectivity te theroadest
set of automation devices in the industry,

PRODUCT HIGHLIGHTS

& Operational enhancements that streamline
graphical windows while greatly expanding the
amount of information available

& Leverages ArchestrA technology, decreasing the
amount of time and cost of creating, modifying,
deploying, maintaining and standardizing software
applications

& Easy-to-use, open HMI solution that seamlessly
integrates with legacy and new plant systems,
enabling fast connectivity to real-time and historical
information

& Preserves engineering efforts through re-use and
standardization of graphical information

£ Robust, intuitive script editor enables expert
software engineers as well as non-programmers to
quickly customize application functions

% Flexible andscalable architectures'for'small and
large systems that.can be easily-expanded to meet
future requirerments

“integrates information fromrfitiltiple

‘advantage is gained with theability to

& Easy to use and extremely

bowerful
& Unrivaled Connectivity
& Flexible and Scalable
& SmariSymbols Technology

© Lowest Total Cost of

Ownership

SAIN ACTRVIRERTIE

AT ADETAGED AT HEA
AP AN NN BNYHROMND
InTouich 9.5 software isIbuilt ‘oA the
groundbreaking ArchestrAarchitegture,

ArchestrA technolegy enables,users €0
have Zunified eavironmentthat

St st o6 50 et e

Plant 31
disparate sources and providesa

cemmen,fnfrastuctyesand set of
services. A ‘significant competitive

design,/build,/deploy,maintain and
Standardize applications withvtfie lowest
totateost.of ownership=Berefits include:
i Easy updates to existing applications

i Dramatically decreased costs to develop new
automation projects

i Substantially reduced implementation time

This architectural approach facilitates the easy
extension and expansion of existing systems to stay
competitive and increase manufacturing agility. In
addition, users can quickly create applications that
conform to company standards yet are versatile
%\\ECTU’? enough to be strategically
o i &@ deployed throughout an

% "2 ™ organization via the best-suited

deviges for increasing

i Won 3
productivity and efficiency.

0]
p

Crpst

FEvery system in yor plant,
working i corcert”



CREATE AND DEPLOY EASY-TO-
USE APPLICATIONS

InTouch software enables users to quickly create and Automatically
deploy graphical representations of real-time Change All the
industrial processes. The InTouch HMI is used staneen
throughout the world, in virtually every country and
industry. Wonderware’s InTouch software is the
proven world leader for HMI wsuallzanon and control
of information.

Expansive Graphical User Interface (GUI) | Sreats and Modify =
for Flexibility b the Smartsymbel
The_ InTouch HMI empOwers users to quickly and Rapid Change Propagation
easily develop custom graphlc
processes. Users can de elop ¢ a varlety

: ehout the application and even across
Uk [OOSR r' dowMaker ltlple ed PC nodes. Users only modify the

bol template and the changes automatically
mgﬂe#rmugh e application. This makes

"‘-\ ae: =
N = Gh gmg-u 3 mg,a g odtfylng—as well as

y a@m echrgtogy |\ V)
lant émiployees-also can taverage ady:
1 5 elQWle ':?F:i.iim and\z ul‘

jmf m rarigs, facilitating
a SI &u l%u g perating
pxca 5

O)\précedire ah easily be
7 :3 »*3. ced b m. ing thdSmafts) mbot template.
| Gustoriers Der o nﬁov d flexibility and
, of o) :ﬂs
forr
{. ormatiomy.Le

)ﬁ poltip andd%bu gver” capabilities enable

0'Bbtain i ation about the real-time
i€s beingdisplayed in the window. This

Screen Clutter

“datd and gra

: resalts,ag amlined

%@y |s al information. Additionally, these
1 ’\capa ties provide context to data, enable faster
analys nd facilitate better understanding of

Powerful Wizards and Templates

SmartSymbols for Increased Productivity

Wonderware’s InTouch HMI is SmartSymbal-enabled,
which represents an enormous advancement in the
creation, deployment and modification of graphical
elements inside an application. SmartSymbols offer
considerable savings by significantly reducing
application engineering, testing and deployment time,
and enabling the creation of reusable templates from
graphics. These object-oriented graphics contain all
the graphical, script and tag controls that an
application object needs to be useful in a production

umwwmauhmmumﬂﬁzmul,wamsmmmmu%mu%ﬁ 'Mmpfﬂfsmjii ?‘a%umumim
B ith the QuickScript Editor, an InTouch apphcat:on

CEVAEIIGRVES Faflsoudanileom uay maqmmanbmwm&mmnmm@madﬁr&ibecsfc
system requirements, makmg InTouch software one




of the most flexible HMI products on the market.
Scripts can be configured to execute based on
numerous parameters, such as specific process
conditions, data changes, application and windows
events, keyboard strokes and ActiveX events. Users
can also develop a library of scripts that can be re-
used, simplifying the application and resulting in
decreased initial engineering and application
maintenance time as well as deployment.

The QuickScript Editor issimple-to-use and extremely
powerful, enabling complete customization of
applications with common expressions and structures,
such as “greater than,” “less than,” “for-next” and “if-
then-else” as well as advanced functions including
mathematical expressions and string conversions.

Ap! srik otion Scripgt

IF Simpl =« § THES;
1F PracLevel 5 4230 THEY

flog] w Q.
ELSE IF Roactleval « = ) THEN
Step) = 10
ENDIF
E MO
LhHF o g
- mEn| gser] on | ~ /
npir | LEIEEEE et ] EL&J‘[ 1

Easy-to-Use QuickScript 07

blﬁhe uses
scripts before deploying the re%qg {
errors. In addition, for more a ers, scr
can be written and edited dire t t edito
g

quickly and easily customize applications.
novice to expert programmer, everyone benefi
from InTouch scripting.

A built-in validation engine

or cut and pasted from other appl
encouraging re-use and saving engi

The QuickScript Editor gives users the

tg*""ﬁ

PROTECT YOUR SYSTEM WITH
INTEGRATED SECURITY

Different levels of security are required, depending
on the application’s function, who needs access and
the type of access required. InTouch 9.5 software
provides many integrated options that enable users
to choose security models and options that match
their requirements. These include:

™ Access-Level Password Security — limits user
capabilities in the InTouch application based on
areas of responsibility and authority

W Microsaft: Windetrs Athestiation 1.t nns)

permissions to InTouch users authenticated on a

i Data Level Security — customers who have
adopted Wonderware’s Industrial Application
Server also enjoy secure integration between
InTouch software and Industrial Application Server
applications, all the way down to the data level

i FDA 21 CFR Part 11 Functionality - built-in
authentication fields, security script functions and
variables make it easier for users to comply with
government regulations

& Enhanced Password Encryption — passwords
entered through the application can be encrypted
and masked to provide a greater level of security
and protection against unwarranted access to the

actoryFocus Read On — a view-
i ¢ f the InTou ication
/cause a can
¥ feations an
nty of thewe..
N ——
€ -
\

St U or tio

C to wrtu@)ﬁny
mdustnal automation contrak dqﬁ@\ 15in eds

I/O an%ﬂﬁ\) igned to

ition, the

the SuiteLink
protocol. uiteLink communication
protocol is written specifically for the high demands
and reliability needs of fast-paced automation.
The InTouch HMI is capable of serving as an OPC
client or an OPC server, and Wonderware servers
provide access to InTouch application data through:

& Microsoft DDE communications
& Wonderware's SuiteLink protocol
& OPC technology

InTouch software offers connectivity to major
hardware manufacturers including Rockwell, Siemens,
Schneider and others. Third-party developers can also

SR P

servers that incorporate one or all of the

domain ¢ontroller or wm&unammmmhmmmemcmmm@mah%ﬂLaﬂm FNNASIN

user identity and group affiliations

LS
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TROUBLESHOOT EFFECTIVELY
WITH ADVANCED ALARM
CAPABILITIES

Knowledge of system alarms and the ability to
acknowledge them in a timely manner can save hours
of costly downtime and enable faster responses in
critical situations. InTouch software includes several
analysis tools and views into alarms, giving people the
information they need to proactively correct
situations before they worsen and to analyze events
before, during and after an alarm situation.
Troubleshooting tools include:

# Distributed Alarm Display — provi
information of current aia

# Database Vie i dIS r|
Been loggl?d.j\

alarms that ha

& Expanded Summary alarms, which support
acknowledgment of each transition into and out of
an alarmed state.

Alarm Flexibility

Users have a lot of flexibility when configuring and

viewing alarms, including

& Alarm Inhibitor Tags that facilitate the enabling or
disabling of alarms directly or indirectly

B Alarm suppression, which prohibits the display of
alarm information on a specific view node and can
be applied to single alarm classes, tags or groups

= System—wnde disablement, which can block alarm

at the source

Easy-to-use Wizards and dialog boxes make alarm

configuration simple to implement. An InTouch user
gains complete control over the current alarms in a
system and retrieval of historical alarm information.

Alarm Acknowledgement

InTouch software offers three alarm

acknowledgement models:
i Traditional, condition-orient

# Event alarms, which are compatible with the OPC

artles, system
egnhance InTouch
afmyProviders and Alarm
eif devices. Alarm Providers
d publish the alarms to
d Subsystem. Alarm

Fat receive information from the
uted: Subsystem. By using the

3re device interface can be constructed
ated into an InTouch environment, allowing
the hardware device to publish and manage alarms
using the Distributed Alarm Subsystern.

SuiteLink Time-Stamping

InTouch 9.5 software offers alarming up to the
millisecond — when the alarm is generated, not when
the consumer receives the alarm.

Alarm Database

The InTouch Distributed Alarm Subsystem supports
logging alarms and events to a Microsoft SQL Server 7.0,
2000 or MDSE database. This function gives users the
power of a relational database regardless of the
application size or project budget.

JATSUNIS szlml,wamiﬂﬂmmﬂ%ﬁﬁ%ﬁ@%&ﬁfﬁ%ﬁ?ﬂ%ﬁ@%ﬁ%%ﬁmﬁﬂ

to enable maximum ﬂEXIbHIg the InTouch 9.5 HMI

= 6’]mgﬁmmym@mm@a@akwéugﬁuﬁwﬂmmﬁmﬂ Fhigration toels ﬁ%ﬁh@%ﬁﬁéﬂ?&iﬁm&nm

the most recent transition to an alarmed state

databases to the Wonderware Alarm Database.




Local Variables ENJOY DEDICATED CUSTOMER

InTouch 9.5 software supports the use of local SUPPORT
variables in scripts to store temporary results and
create complex calculations with intermediate
scripting values.

The Wonderware Customer Support Services
Program makes it easy to maintain up-to-date
Wonderware software and associated applications. To
“Designed for Windows XP” Certification (earn more about this valuable program, which often
m, InTouch software is the first HMI to qualify ~ increases the value of industrial software applications,
@@f for Microsoft's prestigious “Designed for ~ please contact your local Wonderware sales

.~ | Windows XP" certification. This means that ~ representative.

wette, | INTouch applications will install and run on

the Windows XP platform. SYSTEM REQUIREMENTS
, To run InTouch 9.5 software. we recommend the
INTEGRATE INTOUCH following hardware and software configurations:
SOFTWARE W -
WONDER
InTouch 9.5 re can m%
client. It used m Ind _Z,GHa-Pentaum eater
Applic = , pl B of additional RAM per
softw, nBa on softwarer L4~ —
the IndustrialSQL Storfan, rol real- GBFr lard Disk Spa
a 1 N -
E n i nd 20% Standard and
- In additien, e j 3
is | ﬁfﬂ(){bﬁrof nal, Server, and
a : : e
tifi d e
| [ XP Tablet Edition
. |
VB ‘ VI it thggelest packs appligay
)
o~

W e

E
bN

i |Mohi|.e-(.‘lirnls i

Agile Applications

Contact Wonderware or your local Distributor for information about software products for industrial automation.
Wonderware Corparation » 26561 Rancho Parkway South, Lake Forest, CA 92630 « Tel: (349) 727-3200 - Fax: (949) 727-3270
www.wonderware.com

© 2005 Invensys Syste ng. All r@ts r d, No part of the material protected by this copyright may be re ized i |n form qrby any mearrs,;;lectr-onic or
)L e i SRSEoRpI T OSSO0 gt G4BT AP D o o as ST

Invensys: Wanderware; ActrmFa(tory ArchestrA: DT Analyst: FactorySuite; FaﬂovySurle A’; InBatch; InControl; IndustrialSQL Server: InTouch, inTrack; QI Analyst SCADAlarm; SuiteLink:

) SuiteVoyager, WiﬂdowMatu; fmw.ewe WondgrWorld, "Every system in kipg m concert.”, the Visualize, Andlyze, Optimize u nd “Visualize, Analyze,
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' PHONE: 262-446-0000
- E-MAIL: support@westermo.us

Connecting an AutomationDirect / Koyo DL0S, DL06, DL105, or
DL20S PLC with Telephone Modem TD-33

TD-33 NOTES

- Baud Rates on TD-33 and PLC must match. This example uses
S pree———— default settings on DLOS5 Port 1: 9600,0dd,8,1. Other configurations
are'possible.

- Configure'BirectSoft programming software for modem dial-up.

DB-9 Female Port /- RJ-11 Female Port

REGUIRED CONNECTIDNS
RECOMMENDED CONNECTIONS

Screw | Direction | Description
terminal | DCE-DTE
3

o w
=
o wn

DCD/Data carrier detect
RXD/Receive data
TXD/Transmit data
DTR/Data terminal ready
$G/Signal ground
DSR/Data Set Ready
RTS/Request to send
CTS/Clear to send
RI/Ring indicator

T

mm-amt.n.h-wm—lfng

LT

File: TD33,,t0DLO5 REY 03:10.2004 - ACK



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MPX2010/D

10 kPa On-Chip Temperature
Compensated & Calibrated
Silicon Pressure Sensors

The MPX2010/MPXT2010 series silicon piezoresistive pressure sensors provide a
very accurate and linear voltage output — directly proportional to the applied pressure.
These sensors house a single monolithic silicon die with the strain gauge and thin—film
resistor network integrated on each chip. The sensor is laser trimmed for precise span,
offset calibration and temperature compensation.

MPX2010
SERIES

Motorola Preferred Device

COMPENSATED
PRESSURE SENSOR
0 to 10 kPa (0 to 1.45 psi)
FULL SCALE SPAN: 25 mV

Features

e Temperature Compensated over 0°GAo #85°C
= Unique Silicon Shear Stress Stain&auge

» Ratiometric to Supply Voltage

« Differential and Gauge Optiofs

Application Examples
+ Respiratory Diagnostics
+ Air Movement Control

BASIC.CHIP

e Controllers
» Pressure Switching

CARRIER ELEMENT
CASE 34415, STYLE 1

UNIBODY PACKAGES
MPX2010

DIFRERENTIAL
PORT OPTION
CASE 344C-01, STYLE 1

L PINNUMBER
Ve
’ i 1574 3 4
3 IR
r—————f e — 6 ~i Ground *Voug Vg ~Vout
| TE;}::S;:;SRF ) > NOTE: Pin|1isthe notchied pin.
. W
: SENSING Q—‘ COMPENSATION } e
ELEMENT AND b
| OhuBRAFION_ | —Va
: CIRCUITRY }
(S . 0. G- A ol
1
GND

Figure 1. Temperature Compensated and.Calibrated
Pressure Sensor Schematic

VOLTAGE OUTPUT versus APPLIED DIFFERENTIAL PRESSURE

The output voltage of the differential or gauge sensor increases with increasing
pressure applied to the pressure side (P1) relative to the vacuum side (P2). Similarly,
output voltage increases as increasing vacuum is applied to the vacuum side (P2)
relative to the pressure side (P1).

Figure 1 shows a block diagram of the internal circuitry on the stand-alone pressure
sensor chip.

Preferred devices are Motorcla recommended choices for future use and best overall value.

REV 8

€ Motorola, Inc, 2000

; @ MOTOROLA



MPX2010 SERIES
MAXIMUM RATINGS

Rating Symbol Value Unit
Overpressure(®) (P1 > P2) Prax 75 kPa
Burst Pressure(®) (P1 > P2) Poyrst 100 kPa
Storage Temperature Tstg -40to +125 °C
Operating Temperature Ta -40to +125 °C
OPERATING CHARACTERISTICS (Vg = 10 Vdc, Tp = 25°C unless otherwise noted, P1 > P2)

Characteristic Symbol Min Typ Max Unit
Pressure Range(") Pop 0 — 10 kPa
Supply Voltage(? Vs — 10 16 vdc
Supply Current lo — 6.0 — mAdc
Full Scale Spant3 VEss 24 25 26 mv
Offset®) MPX2010 Voit -1.0 — 1.0 mvV

MPXT2010 -1.0 — 1.0
Sensitivity AVIAP. — 2.5 — mV/kPa
Linearity(>) e -1.0 — 1.0 %VFss
Pressure Hysteresis(®) (0 to 10 kPa}) % = +0.1 — %VEss
Temperature Hysteresis®) (-40°C to +125°C) — — +05 — %Vess
Temperature Effect on Full Scale Span(®) TCVrss -1.0 — 1.0 %VEss
Temperature Effect on Offset(5) TGVt -1.0 — 1.0 mVv
Input Impedance - Zin 1000 — 2550 Q
Qutput impedance Zsut 1400 — 3000 Q
Response Time(®) (10% to 90%) tr — 1.0 - — ms
Warm-Up L Ll 20}l | UO-—3 ms
Offset Stability(®) — — +£0.5 - — %VEss
MECHANICAL CHARACTERISTICS '

Characteristic Symbol Min Typ - . Max Unit
Weight (Basic Element Case 344-15) ik u 7 20 f L~ Grams
Weight (Basic Element Case 473A-01) — — 2.0 C = Grams
Common Mode Line Pressure(”) = = — 690 kPa

NOTES:
1. 1.0 kPa (kiloPascal) equals 0.145 psi.
2. Device is ratiometric within this specified excitation range. Operating the device above the specified excitation range may induce additional
error due to device seif-heating.
3. Full Scale Span (Vess) is defined as the algebraic difference between the output voltage at full rated pressure and the output voltage at the
minimum rated pressure.
4. Offset (Vof) is defined as the output voitage at the minimumrated pressure.
5. Accuracy (error budget) consists of the following: ’
¢ 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

applied.

» 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.

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

6. 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 result 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.

© o~
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MPX2010 SERIES

ON-CHIP TEMPERATURE COMPENSATION and CALIBRATION

T I
Vs =10 Vde
f— VY
Ta=25°C
25— P1>P2 %
=20 ,,// I
£ TYP //
515 MAX = = SPAN
S = o
5 %/ MiN l
0 = - - - J Y -
| ——- - - - -
-5 | l OFFSET
kPa 25 5 15 10 = (1YP)
PS) 0.362 0.725 100 145

" 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.

SILICONE
DIECOAT  pi

This performance over temperature is achieved by having
both the shear stress strain gauge and the thin—film resistor
circuitry on the same 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 isolatesthe 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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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

MPX2010 SERIES

LINEARITY

Linearity refers to how well a transducer’s output follows
the equation: Vgt = Vo + sensitivity x P over the operating
pressure range. There are two basic methods for calcuiating
nonlinearity: (1) end point straight line 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
! ans VIATION
_ | exaceeraten . T X | | DEVIATIO
£ | PERFORMANCE >7| , T
2 /1 L Y | |STRAIGHTLINE
| | EVIATION
w
8 \/ | i
= [
e |
>
W I
=
g Enp POINT |
= STRAIGHTUNEFIT |
| ! -
l l
| |
OFFSET I !
v 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:

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 34415 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 Manifold 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

PN~ T’ CASE 344-08 CASE 867-04,
Style 1 Style 1
PRESSURE SENSORS '
Case Package Style PIN STYLE PIN 1 PIN 2 PIN 3 PIN4 PINS PIN 6
Type
34408 4 PIN Unibody 1 Ground + Output . Supply -Output — —
344-08 4 PIN Unibody 2 Vce —Supply + Supply Ground —_ —
350-03 4 PIN Unibody 1 Ground +Output Supply —Output — —_
352-02 4 PIN Unibody 1 Ground +Output Supply —Output o —
371-05 4 PIN Unibody 1 Ground +Qutput Supply —Qutput — —
371C-02 | 4 PIN Unibody 1 Ground +Qutput Supply - Output — —_
371D-02 | 4 PIN Unibody 1 Ground +QOutput Supply —QOutput — —_
423-03 4 PIN Chip—Pak 1 Vce +Output ~Qutput Ground — —_
867-04 | 6 PIN Unibody 1 Vout Ground Veource “NIC *NIC *NIC
867A-02 | 6 PIN Unibody 1 Vout Ground - Vsource *N/C *N/C *N/IC
8678-02 | 6 PIN Unibody 1 Vout Ground Vsource *N/C *NIC *NIC
867C-02 | 6 PIN Unibody 1 Vout Ground Vsource *NIC *NIC *N/iC
867D-02 | 6 PIN Unibody 1 Vout Ground Vsource “N/IC *N/C *NIC
867E~-02 | 6 PIN Unibody 1 Vout Ground Vsource *NIC *NIC *NIC
867F-02 | 6 PIN Unibody 1 Vout Ground Vsource *NIC *NIC *NIC
867G-02 | 6 PIN Unibody 1 Vout Ground Vdotred *N/C “N/IC *NIC
867H-02 | 6 PIN Unibody 1 *N/IC Ground —Output Vsource +Output *NIC
*Note: Pins are used for internal device connections. Do not connect to externai circuitry or ground.
Temperature
1 Sensor
2%
TEMPERATURE SENSORS
Case Type Package Style PIN 1 PIN2 PIN 3
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 Output Bypass (2) | Ground
648C—-01 SIP NIC (1) NIC (1) N/C (1) Self-Test Qutput Bypass (2) { Ground
PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 PIN13 PIN 14 PIN 15 PIN 16
Vs (2) NIC (1) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1) N/C (1)
Vs (2) NIC {1) NIC (1) N/C-(1) N/C (1) N/IC (1) N/C (1) N/C (1) NIC (1)

Notes:
1. Internal connections. Alt N/C must remain floating,-except DIP's pin 11 which must be tied to pin.8.
2. Bypass to ground with 0.1 ptF ceramic capacitor to improve noise performance.

Motorola Sensor Device Data Appendiceg
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BURR - BROWN®

Precision, Low Drift
4-20mA TWO-WIRE TRANSMITTER

FEATURES APPLICATIONS

® INSTRUMENTATION AMPLEIFIER INPUT ® INDUSTRIABWPRQCESS CONTROL
Low Offset Voltage; 3011V max Présstre Transmitters
Low Voltage Drift, 8.75uV/<C max Temperature Transmitters
Low Nonlinearity; 0.01%.max Millivolt Transmitters

® TRUE TWO-WIRE OPERATION @ RESISTANCE BRIDGE INRPUTS
Power and/Signal on OneWire Pair @ THERMOCOUPLE INPUTS
Current Mode Signal Transmission ® RTDUNPUTS

High Noise Immunity
@ DUAL MATCHED CURRENT SOQURCES

® WIDE SUPPLY RANGE: 11:6¥ ta 40V, . : ,
® —40°C to +85°C SPEGIFIGATION RANGE & (AR PRIRREAPEIACT URINE
® ROWERIBLANT ENERGY, SYSTEM

® SMALL 14-RiIN DIP PACKAGE,-CERAMIC = -
AND PLASTIC MONITORING

®/CURRENT SHUNT (mV) INPUTS
@ PRECISION-DUAL GURRENT SOURCES

DESCRIPTION

The XTRI01Wis) a ficrocircuiGo4-20mA, wWcwire
transmitter contaiping’a high aceuracy nStrumenta- g1 fotional
tion amplifier (1A}, a voltaggscontrollag output carrent, luere External
source, and dual-matehedrecision cumrent teftvenee. / 3 Veg Tmns’s, i
This combination is%ideally“sutied for remote_signal

conditioning of a wide yanety ‘0f #ansducers such*as

thermocouples, RTDs, themnistors, andestrain gauge A
bridges. State-of-the-art desigm,_and_laserstrimimingy @
wide temperature range operation and small.size make S g XTR101 E{
it very suitable for industrial process contrel.applica= .
tions. In addition, the optional external transistor al-
lows even higher precision.

The two-wire transmitter allows signal and power to 4
be supplied on a single wire-pair by medulating the )
power supply current with the input signal source. The oy !
transmitter is immune to voltage drops from long runs 1 lour
and noise from motors, relays, actuators, swilches, m

transformers, and industrial equipment. It can be used Offset Null

by OEMs producing transmitter modules or by data
acquisition system manufacturers.

NOTE: (1) Pins 12 and 13 are used for optional BW control.

International Airport Industrial Park + Mailing Address: PO Box 11409, Tucson, AZ 85734 « Sireet Address: 6730 S. Tucson Bivd., Tucson, AZ 35706 + Tel: (520) T46-1111 + Twx: 910-952-4111
Internet: hitp:{fwww.burr-brown,com/ + FAXLipe: (800) 548-6133 {US/Canada Only) « Cable; BBRCORP + Telex: 0666441 » FAX: {520) 3831510, = Immediate Product Infa;,(800) 548-6132

1986 Burr-Brown Corporation: PDS4627G Phnted-n U.S.AcOctolrery1993



SPECIFICATIONS

ELECTRICAL
At Ty = +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 [ ve [max ] min [ Tve [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, I = 4mA 139 0 25 16 18.5 118 *85 119 JA
vs Temperature Algg /AT 105 | 120 8 115 05 | 20 * ppm, FSPC
Full Scale Cutput Current Error Fult Scale = 20mA 20 40 15 30 130 160 30 160 pA
Power Supply Voltage Ve, Pins 7 and 8, +11.6 +40 * * * * * * vDC
Compliancef(t
Load Resistance Al Vg = 24V, I = 20mA 600 * 600 * Q
Al Ve = 440V, I = 20mA 1400 * 1400 * Q
SPAN
Cutput Cuirent Equation Rsmnf e ande,inV ip = 4mA + [0.016Q + (40Rs)j (e, - &)
Span Equation Rgin Q S =[0.016Q + {40/Rg)] AV
vs Temperature Excluding TCR of Rg 430 100 * * * * * * ppm/°C
Untnmmed Eror2 €sPAN -5 -25 0 * * * * * * * * * %
Nonfinearty ENONUINEARITY 6.01 * * * %
Hysteresis [} * * * %
Dead Band 0 * * * %
INPUT CHARACTERISTICS
Impedance: Differential 043 * * * GQ || pF
Common-Mode 1043 * * * GQ i pF
Voltage Rarge, Full Scale a8 = (e, - o) ] 1 * * * * * * v
Offset Voltage Vos 130 =60 20 £30 * 100 * +100 u
vs Temperature AVodAT 075 ) A5 035 =075 * * * * uvFrC
Power Supply Rejection AVo/PSRR = Vs Emor | 110 125 * * * 122 110 122 ‘dB
Bias Current Ig 60 150 * * * * * 3 nA
vs Temperature Alg/AT 0.30 1 * * * * * * nAFC
Offset Current losi 10 30 * +20 * * * * rA
vs Temperaiure Alpg/AT 01 03 * * * * * * nA°C
Common-Mode Rejection(¥ DC 30 100 * * * % * * B
Common-Mode Range e, and e; with Respect
wPin7 4 6 * * * * * * v
CURRENT SOURCES
Magnitude 1 * * * mA
Accuracy Vg =24V,
Vo = Ve 1gng = 18V
R; = 5k, Fig. 5 20.06 | £0.17 =0.025 { +0.075 #2037 =02 | +0.37 %
vs Temperature 50 =80 =30 150 * * * * ppm/°C
vs Ve 13 * * * ppm/V
vs Time 18 * * * ppm/month
Comphance Voliage With Respect to Pin 7 0 Veo ~35¢ % * * * * Vv
Ratio Maich Tracking
Accuracy {1 - lrery/lrerz) X100% 10.014 | 0.06 +0.009- +0.04 +0.031 |0.088 =0.031 | +0.088 %
vs Tempeature +15 10 * * ppmi°C
vs Ver 110 * * * ppmiV
vs Time + * * * ppm/month
Output Impedance 10 20 * * * 15 * 15 MQ
TEMPERATURE RANGE
Specification —40 +85 * * -40 +85 * * °C
Operating -55 +125 * * —40 +85 -40 +85 C
Storage -55 +165 * * -55 +125 -55 +25 C

¥ Same as XTR101AG.

NOTES: (1) See Typical Performance Curves. (2) Span error shown is untnmmed and may be adjusted to zero. (3) 4 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 fuil scale
for the XTR101A and XTR101B grades respectively. 2mV FS is 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 thrmmed with the application of a 5V common-mode voltage. Thus the
associated commen-mode error is removed. See Application Information section.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or cmissions. 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®

XTR101



PIN CONFIGURATION

Top View DiP Top View SOiC
ji 1
Zero Adjust I 1 14 | Zero Adjust Zero Adjust L' 16 | Zero Adjust
] . 2 .
Zero Adjust 2 13 | Bandwidth Zero Adjust 2 15 | Bandwidth
— _ 3
-n 3 12 | B Control i 3] 14 l B Control
= wn 4|  SOL16 E \
+n 4 DIP 11| lngrs " 2] surface-Mount REF2
Span 5 10 | tpgey Span — 12 ) fery
Span 6 9 |E Span ; 11]E
= 7
o 7 :'a Wee out 7 | 10 I +Vee
NC 8 9 [NC
ABSOLUTE MAXIMUM RATINGS ELECTROSTAT'C
Power Supply, +V¢¢ a0v

input Voltage, e, or e,

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

Storage Temperature Range, Ceramic ...

Vour <*Veo
~=55°C to +165°C
-55°C.to_ +125°C
. 4300°C

(wave soldenng, 3s) U.. ... #260°C
Output Short-Circuit Duration ..........c..ccocmvenene Continuous +Vec to gy
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
XTR101AP 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-Brewn 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.
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TYPICAL PERFORMANCE CURVES

At T, = +25°C, +V¢ = 24VDC, unless otherwise noted.
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TYPICAL PERFORMANCE CURVES (conT)

At Tp = +25°C, +V = 24VDC, unless otherwise noted.
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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 S-and
similarly e, will appear at pin 6. Therefore the current in Rg,
the span setting resistor, will be I = (e, — ¢;)/Rg = ep/Rs.
This current combines with the current, I;, to form 1;. The
circuit is configured such that I, 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, — ¢, = 0V. This 4mA
is composed of 2mA quiescent current exiting pin 7 plus
2mA from the current sources. The upper range limit of I, is
set to 20mA by the proper selection of R bascd on the upper
range limit of ej. Specifically Rg is chosen for a 16mA
output current span for the given full scale input voltage
span; i.e., (0.0160+ 40/Rg)(epy full scale) = 16mA. Note that

since Iz is unipolar e, must be kept larger than e); i.e., e, 2
€; or epy = 0. Also note that in order not to exceed the output
upper range limitof 20mA, ey must be kept less than 1V
when Rg = e 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 Ry, Vpg, 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 paraliel with the
intcrnal one. This keeps the heat out of the XTR101 package
BURR -BROWNS®
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FIGURE 1. Simplified Schematic of the XTR101.

and minimizes thermal feedback to the input stage. Also in
such applications where epy full scale is small (<50mV) and
Rgpax is small (<15002), 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 internal transistor. The purpose

is to increase accuracy by reducing heat change inside the

XTR101 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 turmn on, take about [0.95 (I — 3.3mA)ImA.

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

few seconds.

Although any NPN of suitable power rating will operate

with the XTR101, two readily available transistors are

recommended.

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 under 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 TQ-220 package. This transistor will
operate over the specified temperature and output voliage
range without a series colicctor resistor. Heat sinking the
TiP298B will result in slightly less-accuracy improvement.
It can be done, however, when mechanical constraints
require it.

ACCURACY WITH AND

WITHOUT EXTERNAL TRANSISTOR

The XTRI101 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 0.01F capacitor as close
to the unit as possible (pin § 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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FIGURE 3. Thermal Feedback Due to Change in Output
Current.

4. The maximum input signal level (epgpg) is 1V with Rg = e
and proportionally less as Rg decreases.

. Always return the current references (pins 10 and 11) to
the output (pin 7) through an appropriate resistor. If the
references are not used for biasing or excitation, connect
them together to pin 7. Each reference must have between
OV and HV e — 4V) with respect 1o pin 7.

FIGURE 4. Power Supply Operating Range.

. Always choose Ry (including line resistance) so that the
voltage between pins 7 and 8 (+V ) remains within the
11.6V to 40V range as the output changes between the
4-20mA range (see Figure 4).

. It is recommended that a reverse polarity protection diode
(D, in Figure 1) be used. This will prevent damage to the
XTR101 caused by a momentary (e.g., transient) or long
term application of the wrong polarity of voltage between
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Chapter 3: F0-04AD-1 4-Ch. Analog Current Input
|

Module Specifications
The F0-04AD-1 Analog Input module offers the

- following features:
* The DL0O5 and DL06 will read all four channels in
= one scan.
* The removable terminal block makes it possible to
remove the module without disconnecting the field
wiring,.

* Analog inputs can be used as progess ﬂri@blES’fﬁi;'gﬁe
four (4) PID loops in the#PLO5fd the eight (8
PID loops in the DLO6 CPUs,

* Field device burp€ouft is detected o all\foun charnels
when 4-20mA mdnge is selected:

* On-board/ aétive analog—filtcring “and RISC-fikte
microcofitroller provide! digital Sigaalyprocessing| o
maintain/ precise analog-medsutements (m, Qoisy.
environments.

I—| firmware version 2,18,(0f later). The DLO6 ‘requires DirectSOFT32version M40, build 16 (or later) and

Z: NOTE: The DLOS GPU'S analog featuie for=this moduie sequires DirectSQET32 Version 3.0c (or later) and
firmware version 1.00oMater). bge ayr website for more information: m.autamaliandirect. com.

3 —-2 I DL05/06 Option Modules User Manual; 7th Ed., 5/07



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

The following tables provide the specifications for the FO—04AD-1 Analog Input Module.
Review these specifications to make sure the module meets your application requirements.

Input Specifications

Number of Channels 4, single ended (one common)

Input Range 0 to 20 mA or 4 to 20 mA current (jumper selectable)
Resolution 12 bit (1 in 4096) for 0-20mA, scaled for 4-20mA
Step Response 25.0 mS (typ) to 95% of full step change

Crosstalk o -80 dB, 1/2 count maximum *

Active Low-pass Filtering

-3 dB at 40Hz (-12 dB per octave)

Input Impedance 1125 0hme2.0.1%, 1/8 W current input
Absolute Maximum Ratingss ~ |-30 mAto+30.mAwurrent input
Converler type , Sycgessive approximam

Linearity Error (E_ﬁtsfnd) ¥7) pounis maximum *

Input Stability” g4 toupt™

Full Scale Galiration Error
(Offset esror'not included))

B 10 counts maximunr-@-20mA current input*

Offset Gajibration Error
Maximim Inaaem'aty

( A% @25°C 72°F)
1+ 85% 00 50°C. (32:40.140°F)

+ 5 collMis. maximum @ dmA turrent input *

Au:ura:viv: Tnmpemtnre

+100 ppm/ °C maximum fullsCale cafibration

Hmmmdeﬂﬁm

1(inciu(t'ngmamxh otfset changey,
\ﬂOB?ASﬂﬂsﬂi? iast-acti 'currantmpuls

“1Dle count iplthe specmcamn 'fablg.is equal - fmmm Significant bit; of me analog data value (1 in 4096).

PLC | PLC Update Rates7 -

Gengral apamtmauons

{4 chiannels petsean

[ 16:pit Data:Word _ 7~ |~ 12 bipary data bitg2.chamnel D bits:2 diapnostic bits
Opetating Yemperature™ y 0 106076 (3216 140°F)

Storage Tempecature -/~ -20 0F0°C -4 19-168°F)

Relative Humidity >\ S 5,0/95% (of-eondensing) 3

Environmiepital afr N __NoreOtiasive gases permitieds -
Vibration R AMILSTB.840C 514.2

Shock _ o MIL STD 840C 5] 622

Noise Immunity % NEMAICSISD4 ° 7

Power Budget Heqmrem.nl 50-mA @ 5VDCSupplied by base)

Connector PhoenixMecano, Inc. Part No. AK1550/8-3.5 - green
Connector Wire Size 2-16AWG

Connector Screw Torque ~ |04Nm o o -

Connector Screwdriver Size

" | DN-SS1 (recommended)

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



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

| -

Setting the Module Jumper

A\

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
pins.

OO00000

The default jumper setting selects a l— L
4-20mA signal source. The-defaule
jumper setting does notr connect the
two pins.

0Z—¥=d40

[
@

WARNING: Before removing the analog module or the terminal block on the face of the module,
disconnect power to the PLC and.all field devices. Failure o disconnect power can result in damage to
the PLC and/or field devices.

Connecting and Disconnécting the Field Wiring

Wiring Guidelines

Your company may -have gundelmes for wiring and cable installation. If 50, you should check
those before you begin the installation. Here are some general'things to consider:

* Use the shortest wiring route whenever possible.

* Use shielded wiring and ground the shield at the transmitter source. Do not ground the shield at both
the moduleand 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 approved 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 Internal
[ " } Module
3 [ i Wiring
Anzlog Input
s f- | — Q-CHANNELS
[ 0-20m
) X r—n 3mA
a20mA | - e
| Transmitter | N = A PWR
5 L = cni- 125 chms ==—==] RUN
cHz |- - cPy
m’:ﬂu_@ = J;—r
et} p S N =1 B £ oms Ted
= - 25 ohms onvertar]
. % ! 0] |© RX2
Teie 1 1 AR
a20mA |- AT cras | 5
>
A [ E CH3- 125 ohms.
ce |* N 2 A
2-wire W)
4-20mA | - ’ ‘ :w ,\_] g
Transmitter W F0-04AD-1
=% RS = CH4- 12sohms
NOTE 1: Shields shoutd be grounded at the signal ) |
source. 2 ]
NOTE 2: Connect all extemal power supply com- 30VDC ' ov
i
NOTE 3 /A Series 217, 0.032A fastactingfuseds =~ — = b 0 = o o | o 0
recommended for cumrent loops. Transmitter Supply

Current Loop Transmitter Impedance

Manufacturers of transmitters and transducers specify a wide vatiety of power sources for their
products. Follow the manufacturer’s recommendations.

In some cases, manufacturers specify a mipimum 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 modaule. )

Consider thefollowing examplc for a transmitter being operated from a 30 VDC supply with
a recommended load resistance of 750 ohms. Since themodule has a 125 0hm resistor, you need
to add an'additional resistor.

R=Tr—Mr R = resistor to add

R=750-.125 Tr = Transmitter Requirement

R =625 Mr = Module resistance (internal 125 ohms)
Two-wire Transmitter
+ - Module Channel 1

DC Supply R CH1
+30V I com
oV 100 ohms
ov

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



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

—

Module Operation

" Channel Scanning Sequence

The DL0O5 and DLOG6 will read all four channels of input data during each scan. Each CPU
supports special V-memory locations that are.used to manage the data transfer. This is discussed
in more detail beginning in the section on “Special V-memory Locations”.

r S

Execule Agplication Program / ==
‘Read the data. SW-N‘-ﬁ,-,., {3,
1 a1 1 EHJ t
=Sidre data  \ sﬂa‘“"? <1 lca'y, 2,3, 4°
H e | ] <
il Seap i #t{cn 1,26, 4/]
{7 wite 6 Quipins)) =\ (8 (1) 7

Y 7 f

Analog Module Updates’

Even though the changelupdatégtothe CPUs e, synchmnous with the CPU scan, the module
asynchronously monitorsilitwanalog transmiteer signalsiafide@nverts each signal into a 12-bit
binary representation. This cnables.(ie"rodwuletd contiftiously provide accurate measurements
without slowing down the discrete control logic in the RLL program.

The module takes approximately 25 milliseconds to sense 95% of the change in the analog
signal. For the vast majority of applications, the process changes are much slower than these
updates.

NOTE: If you are comparing other manufacturers’ update times (step responses) with ours, please be aware
that some manufacturers refer to the time it takes to convert the analog signal to a digital value. Our analog
to digital conversion takes only a few microseconds. It is the settling time of the filter that is critical in
determining the full update time. Qur update time specification includes the filter settling time.

DL05/06 Option Modules User Manual; 7th Ed., 5/07
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Chapter 3: F0-04AD-1 4-Ch. Analog Current Input

a
Special V-memory Locations
Formatting the Module Data
The DLOS and DLO6 PLCs have special V-memory locations assigned to their respective option
slots. These V-memory locations allow you to: .
* specify the data format (binary or BCD)
* specify the number of channels to scan (4 channels for the FO-04AD-1)
* specify the V-memory locations to store the input data
DLOS Data Formattin
The table below the special V; ory loca ed by the DLO5 PLC for the
FO-04AD-1.
D' 00
L ‘W T 01
4 / N A
/ » AL T M\ \\
Stru of V7 o
S fial - m¥Ao jon 7 Wt o1 ulg.:\in talled in the DLOS
option-slo el in - \ﬂ‘
.= : . e
ing a gbfis 1 3 W LSB
4lc al%‘ h &%
5 ®ption skot r LENRE 19g7fyes2re
as\ BCDnu : ‘A " oy c~
Lo %onst i e . @
4 ANl o 1 dso L5
DI{)O ‘3“ 2 111 841 6543210
as bina 54 & g
Structure of 3?& NCAY/ @D
V7701 isa V= location used as a p -memory location where the
analog input da reﬂ.%l@%mlq:h | to V7701 is an octal number
identifying the first ion for analog i input data. This V—memory
location is user selectable. 0 causes the pointer to write Ch 1’s data
value to V2000, Ch 2’s data value to V2001, Ch 3’s data value to V2002, and Ch 4’s data value
to V2003.
You will find an example program that loads appropriate values to V7700 and V7701 on page
3-9.

DL05/06 Option Modules User Manual; 7th Ed., 5/07 3-7
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Chapter 3: F0-04AD-1 4-Ch. Analog Current Input
—

Using the Pointer in Your Control Program

DLO5 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 n

]

anywhere in the ladder program or in the initial stage if you are using stage programming
instructions.

This is all that is required to read-theanalog 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 isused'in the example but you can use any user V-memory location.

P
S |o D Loads a constant that specifies the number of channels to scan and the
—l 4 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).
-0r -
- E)_ 7 i The binary format is used for displaying data on some operator
[ K8 400 | interface units. The DLO5 PLCs support binary math functions.
A
»
OuUT 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 lotation that will be used
. 1o 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
ouT The octal address (02000).is stored here. V7701 is assigned to the
V7701 option slot and acts as a pointer, which means the CPU will use the octal
value in this location to determine exactly where 1o store the incoming
data.

DL05/06 Option Modules User Manual; 7th Ed., 5/07 I 3—9



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

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.
|

P speto Vi The Special Relay SP610 detects
| “(oui) a loss of input signal to channel 1.
P \ Use SP610 to trigger an alarm of
I
|
[

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
A - Units= A -S=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 englneering
the formula shown to the nght, :

unit range

: L =Low limit of the engineeriny
You may have to make adjustments to-the formula unit ran;e g g .

dcpendmg on <the scale you: choose for the

engineering units. A = Analog value (0 — 65535). -

For example,if you wanted to measure pressure (PSI) from 0.0 o 99.9 then you would have to
multiply the analog vatue by 10 in order to imply a decimal place whenyou view the value with

the programming seftware 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
H-L - H-L
Units = A 65535 +L Units =10 A 65535
100 - 100-0
Units = 32375 65535 +0 Units = 323750 ~65535 +0
Units = 49 Units = 494

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



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

B
The Conversion Program

The following example shows how you would write the program to perform the engineering
unit conversion. This example assumes you have BCD data loaded into the appropriate V-

memory locations using instructions that apply for the model of CPU you are using

Note: this example uses SP1, which is always on. You
could also use an X, C, etc. permissive contact.

n i LD When SP1 is on, load channel 1 data to the accumulator.
— | V2000

1000 (for a range of 0-1000).
ule resolution).
RN \W’/‘ / /}/ e
‘T" o — ore heés/ oV
vzoio— \J§ = sV
i — Q-9 YL~V
-, 7 : \§ ~
i - > - -y
Analog y sion's \\ D \“ o
Sometimes it i C thé s e e digital values. This is
espe lyé& ollgwing table provides
for er b3

410 KNH
0to gﬁf\

For exa Ie;/é\'you
10mA, y a the fo
digital val at ayill
location that ;?ln& e data:
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Chapter 3: F0-04AD-1 4-Ch. Analog Current Input
u

Module Resolution

Analog Data Bits

The first twelve bits represent the analog data in binary format.
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af will result in one LSB

Smallest Detectahle
Change

010 20mA

DL05/06 Option Modules User Manual; 7th Ed., 5/07 | 3—=15
onansifuenansiianulidmiunslinudionsinuibu lieygalhluldsslosidunsdn

lidnsdilagiiadu anviavnuiilvidaulasient wagfasdaBanudvesenaIsynasaniinisualuly





