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ABSTRALCYT

The destgn and construction of o water Jevel fnddicator ts descortbed in this project,

oY

The project is intended o display sty LEEY s {outputy sccordingly in a bar graph mode w
show the level of water {nput) in a ek, One of the LEIFs is red and indicates the

vedy of the tank while the others are green and are used o

crisical fovel {very low w

show the variations of waler level as it increnses of degrsases v the tank, The projoot

coanprises the sonsing undt m the tank, the driver unds and the powver supndy undl.
s z 3 TR
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CHAPTER ONME

11 IMTRODUCTION

¢ of Hauid level control for domestic and industrial purposes cannot be

¥,

gver-cmphasized. In Nigeria, pipe-borne water supply can be anyibing but satisfaciory.

This obwvions netficiency in waler supply has resubied o storage of water i water tanks

P

for use when supply from public waler maing become erraliv, Twaaler in

witer fanks can come from different sources of water avatlable ke min, bore-hole, pips

wne water frorn public moains, oo

e in oy oritieal aspect of obiaining water security, so thal waler can be

mude available al all tmes This is because the unavailability of water will cause

diseombort e, ohstruction of fndustrial processes and several unpleasant experience.

wialer i3 needed for nnpation

i the apricaiural sector, whers e large o

purposes, i iv pecessary o maeintain corain reserve of waler i the veservoir by

o oof svater elther into the reservoir or oul of the reserveir, by indust

conirolling ¢
sectoar, i is nevessary to maintaln ceriaim reserve of water i miberme it oapaciiies

To take care of orratic supplies from public maing where many continuoos

A4

s regiire the comsumpion of greatl gueniily of waler 50 as o

samfaciuring proce

N
3
e

The idea of water jovel

avoid a sudden disruption of manufoctuning procs

eservoir 38 alse important I hydro power stations where waler is used for power

Pt

suildings, # knowledge of waler lovel is pece

generation purposes. Alse st home or

s a8 1o regulale water usage especially in areas where water supply 1 ol vary consiant.

The water level indicator is desipned to indicate the lovel of waler in 2 tank or other

woler storaps vessels. B indicates i the water 18 ata very low lovel, at different kovels of




%

the waler containing vessel by the sppeopriate bght enviting JHoddes {LEDs ) ihusinating

The water Ipvel indivaior operates on the minciple that the conduciivity of water
increases us the separation distance of the measuring probes is increased, by supplving 4
reference vollage to the reference probe wd placing the other mobes hortrontally at some

distances apart from each other and also from the reference probe,

The knowiedge of the water level Jun oz tank s necessary fo prevent the incidence

of being taken snaware when the tank or ressrvolr i emply, o3 well as when the tank s

fuil during the Hlling procesy. A hwge vohome of purified water 15 wasted due o the over
Filing of tunks as n result of the mebility 10 Keiow when the tank is full or any indication

of the level of water fn the tank especiafly i the tank or reservolr s placed very high

over head tankt, underpround or is opague [he when the lovel of water canpot be
seent.
Parlier on. there were several aditional wayvs for finding the Jevel of water in o

tamk. Like sspoing dows the side of the tank untdl the sound seddenly changes or

removing the tank cover and dipping in a measuring stivk, These methods are mostly

e and can be awiowvard and time consuming, especially when the tank 15 placed

pasy

or ts undergrmmd, Therefore, the need foy g water fevel mdicator arises since

nobody will always want 1o clamber up on top of 8 tank or go toside i cach Ume bo or

she want 1o Aond out the level of water in i

1.2 PROJECT AIME AND OBIECTIVER

The design and construstion of the water level indicatr s aimed at schioving the

o0 SO
following goals

2




e

v Vo design and construct an electronic device that will indicate the level of water

iy @ tank or resersolr, thereby alloswing a user o controd end regulate the usage of
water it various places Bike hopes, building, indostnes, larms el

2y Vo omg udeo practice, the va theories fearnt in the school Such courses
include anelogue electronics, digital elecironics, power glectromics, and laboratory
practionl 2t vartows levels, cironit theory amd advanee oot theory, smong
axthiers,

1Y To ense the stress encountered by a person wishing 1o know the level of water dn g

tank especially i pleces where someone §s employed o monitor and contred

water lewvel i a lank.

PROJECT OUTLING
Chapter one: This chapler gives » general innduction to the projoct. Adms and
oblertives are also contained in this chaptes
Chapter two: This chapier covers the Hiterature review that lughbiphis pe rvions work of
tiye subiect and aiso the fevel measurement techaigue
CHapter three: This chapter contains the poinciple of opsrations and the detailed ciicaid
desipn and the analysis of the projects, which also shoves wn n-depth fook at various

i,

components and sub cirouits that make up the s

Chapter fours This chapter covers all the details of the sons struction and lesting
presedures emploved to schieve the final product. 1t apans sumulation of the ooyt

diagram o the compater, beead boarding ond soldesing of the components on the vero

mogrd, casing oonstruction, testing preseutions takan, wmubleshooling gl resulis

Lav




cnvounierad, i the course of the consin wedion and
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ohiatned, gy well

Chapter fiver This chapter contains the conclusion dravn from the resnlts of the festing,

with reference to the obiectives and poals of the prodect, The chapter slso containg the

recommendations for father work on the project opie i fulare,

14 METHODOLOGY

The mothod emploved in the design and comstruction of o water level indicalor

fased o the conductivity property of waix

sdultiphe point (discrets) sensing technigue and a deiver unit {oircuit) is waed for the

feved inddivator sensing avdd outpel (LELS)Y responivesty.

o.?’




CHAVPTER TWO

ZIESTERATUHE REVIEW

fn order o obtain the fevel of o Hauid, various methods have been emploved in

the Ume past slarting from the aoment “eye level” messurement where the Bauid & placed

it 8 fransparent vontainer and the ove is placed at the line of thy bost honeontality and a

that poant, the messurement is taken as the lovel fof the howid, This i3 however prone e a

fot of orrors mostly arising from the observer, The need for g more relinble method of

deteoting the level of Bguid 1o o sk or reservoir arises,
Vhe earhisst record of water lovel measwroment {indicator was the use of the Hoat
vegitalor mechanism in Cooece in the pordosd 300BC o 180 nsing feedback control

ki

concems, The water clook nvented by kleisibios wsed a foat regulator o measure the

P

tevel of wealer in g container on whivh o seale aftavhed is used p

ake the reading of time,
Russign PULZIIMNOV. | in 1765 invenied the el Bistoriesl feadback svstem for lovel

tubicator and eontrol {11 3 consists of & water level float repdator using feed back

e Foat detects the water fevel and controls the valve that covers the water wibed

-
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P
e
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The past 100 vears have witnessed the emergence of vartous wethods of watar

fevel idiontor as 2 vesnlt of the aprovement in echnnlogy witpessed within this period.

mpring Hogold level. Bt consists of »

wor
~
s
o
Eos
o3
o=
A~
ot
3
pobs
-

The ordinary dipstich s & simple device used
metal bar, on which o seale is etchesd, and fived at 8 known position in the hguid -

coniaining vessel, removing the instrament from the vesse! makes o level measuenug

and reading how far up the seale the haund has wetied {2




Several other upproaches wwaeds vomdrotiing liguid fow and messuring the bgnid

fevel in o tank hove since been developed, Measuring the lovel the level of Hoal on the

surface of a Ggoid by means of » sudiable transducer i3 wsther method of bauid loved

spdication; the sysiemn u iy polentiometer i3 wvery cominen and well Ronown for

-

montioring he fevel of ol in motor volicle fuel tanks. An alicruate system s the Hoat

whore o tope 19 attached 10 & pulley stiuated verteally above the tioat and

its other end o cownter weight or 8 negative ~ rale counter spring v attached, The amount

sured by either & syockeo of 8 polentiomeisr 5 proporional

ke

' PP oy D ngser . LN ST SIS SN IS S TS
Pressure mmasuring devices wsed for owater lovel moas uiilize the

principle that the hydrostatic presasre dus to a thpuid ks directly proporional o §is depth
and henoo the lovel of ¥ sarlace,

I open topped vessels or covens! ones that are vented to the stmosphers, the
tovel of Hgutd is measared using an appropriste pressore tansducer ingerted at the bolom

jgied 1o the measurad pressure according to b=

= geeelerntion due o gravity, and P pressure

apacitive devicss e wsed for measaring lovel in such applications as for FRCHSUFIG

toeed in Houid melads (high sanperaiared, vorrosive Howds { cids, vie), snd bigh pressure

devices. The radigtion method of water lovel messurement niitires a radiaiion source and
svstemn tocated in o Hoguid tank or reservoir.

The uitrasonie level pange principle sses energy from an plirasonic souree above

e beuid veflociod back from the lguid surfece into an plirasonic energy delecton

rssurerent of the Hme of fHght allows the Houid level 1o be inferred. The Btevens




sbirasonie lovel transmdtter 15 & now — contacs, selid state devies for

g water level in

channels, akes or siearms for inpot 1o g data logger or other montioring unil analogus

b configured normsl or mversely proportional to the

cupt can : froum the twrpst

[
pd

P A P S,
of water surtaoe (3

.\«

The principle of vibrating level sonsor consisis
fized io the inside of 8 hollow tabe, which generates Doexeral vibrations in the tube w s
resonartt freguency {which vartes according to the depth of s inmersion o the Byuil)

fnked foop (PLLY cireudb is used to track the changes 1o resonant

adiust the exoitwion freguency spplied o e tube by the pezoslecric

v

w. Liguid feved messuroment {indication) s, theretore, oblamed in wrms of the

outpul freguency of the oscilator when the fube

u

The Stevens submensible depth trusmitier is o sensing device designed for water
fevel measurement applications, Higher vange ouite are wsed for growmd water, stomge

tanks o other applications. Low range anils are eal for open - channel How

g steel prossure msduser 15 used as the privoary sensing slement

sth of swater by pressure abaove tha wut,

The nmprovemsyt i technolopy o the somicenductor ndustry, led o the

-

" s

development of the operational wmphifiers, trensistors, integrated cireuits 1O {which

coplain setrical componsnts, Hhe resistors, capacitors, etk ete. This led to

3

RVWET WRLY

of masuring techniques Hke the water fovel and TDS {Tolal Dissolver

e

Sohds) sensor which can be bullt using en older style telephone handset with all

%

components {exoept the pr included in the handset. The cirouit works by sensing the

wmoe of the probe which s fnsermd nside the tank or resarvolr {2

~-3




Fotes

probe is open {not touching waterh the cirouit will produece an auwdho freqguency around

Az, Wi

the probe uches guality water, the frequency doubles {approgimat

noressing the tone by abool one octave. the water fus dissolved solids in solulion, the

tone wilth guickly go higher giving the porson mwasuring an approciraation of the mineral

guality of the
This project wabes use of different oleciricel eomponents ke resstors,
capacitors, inteprated cirouits, o and is used only o indicaty the lovel of water m 2 tank

ot reservoir alb aix Sifferent lovels,

1.2 LEYEL MEARUREMENT TECHMIQUES

measurenmen technigues whish can e employed

nowadavs, One of such techniques, is the electronic level controfler {ELC) which s 3

device used in monitoring mud controbling the level of media | § can be used
for predetermving level indication with UM - OFF control and for continuous lovel

messurement in g wide variely of process medivm apphivations,

Some troes of waler leve] menswrement tochnigues are Hsted below:-

H
(e

Gauge plasses, which are of two kinds low-pressure type and bigh-

PHOSRLIT TV,

W

- Float-oporated hvdraalic level gouge, with dual opposed hydranlic sysien.

b

- Dimmeeray fevel pauge, used for diffioult applications,

raton bor condus

- £ /(4};-. S stV uf&is‘u’

- Capaciance probe-type system fur d

sirie Hegnid,

- as paupe system for lovel measnroment in a tank.




Hiereni fevels inoa tank,

- Mlercury msnometor with s
- Forep baluner disphragine-type transmitier for level measurement.

system using dinphragrn box, o mintmize lead-ling erpors

he whvent of waer tank and

went hos whimate utiieation wi

y
v

Bidd reservolr in the fndastries or public sociery of water disirihution using hook gauge,

fapss gaup, But the recent advanced techragues on owatey fevel

PR

e perfonming the task. By the ingroduct

measuremend fead to the olooirome sy

meraprocesanms svstem o sotence and technology, lerge parts of systems mechanism,
sy bwge muober of components can be Infegrated together. Movadays, with low oost

stor can be constructod,

integrated and logio cirouits, water fovid wads

fo4s




CHAPTER THREE

30 CIROCUIT DESIGN AMD ANALYSIS

The circust design and analysis vonsists of the different stages namely: the powoer

the sensing wnit sl the oulpa wni. These various slops are analys

3.0 POWER SUPPLY UNIT

Al eleetronic devices witlize a divect current {30) vollage souwrce for oporation.

The mains cleciricity supply 18 an alformaing current (AL} at & wvollage of T20V-240Y
i have Lo be convernied (o D00 supply of the reguired value,

The we of hatteries i3 an alfernative power supply 0 the rectilication

wax, Fowever, 3t has some disuphvantages which include; Hinited lifo =

the internal resistance noreases with age thereby deleviorating

PAEEEAE S

ke

the batiery. It oot satisly the amount of current drawn by most elecironie devices for

a long time as the battery s guickly dradned and this becomes inefficient, benee an AL ©
D0 comversion i3 done by the power supply unit tooavoid these insdeguacies of the
batiery,

The power supnly untl consists of the transformer, a bridge rectifier, 8
: N

flter and a voliage regolstor which all function together W transtorra the AL voliage
supply from the mains into o regulated L0 supply as the putput of the power supply unit

JPhe wlock dispram of the power supply unit is shown i figure 3.1
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vvvvv §OFRAER ol REGULATOR

H

PRUPIN: . SV
-~
K

Biock disgram of the powar supphy unil

The i ac supply vollage is a single phase vollage obiained from the mains aopply

1

o PHM with g vabue of

-~

3011 THE TRANSFORMER 5PECIFICATIONS

This is the stage of the power supply st that involves the reshuciion of the AC

voliage vaine o a lower value of 12V AC with the aid of 240V/13Y vansionmer, The

about S00maA which 15 oncugh w drive the ontire circuly LA wansformes

i an electriont device that provides phywioal relation botween the 240V AL main and the

W

rest part of the oivouit, The ondy Hok is by means of magnetic Box, thus ebiminating the
sisk of elesinio shoek.

oy

Fhere are basically fwo types of transformer, namely; step-up and step-down

rramafirmer, The step-doven tramsforrmer s wed and consisls of two windings (cotlsh the

1
H

shows the cireait symbel of &

‘\}

primary wind

and the secondary winding. Figure 3.2

ansionmer.
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INPUT

< 3.2 Vrasmformer circuit s

aitiasd

v
\
: ¢
5
42

2333

Figors 13 {a) input signat

Iy outpud signsl

Figure 3.3 & and 2.3 b shows the wavelorms assoviated with the faput and out put off

SUIREY,

T siven as ¥y Goputy =240V, ¥y {og

putputy =12¥, b
, freaguency §=50H

we ranstormer daln is
= f? {%} n"uz. 2 ;f :(

i




o

The mibio of the primary voltage ¥y o the secomndary voltage V) s soual to

e

:urns rato or sumber of tune of the poimary winding N to that of the secondary

b

ik
wnhing Ny of the transformes,
The primary and the secondary voltages of an idesl mansformer are

redaied av follows,

ey

S
e

s
T
o5

Turns ratin N Mg

3
i

Magnet motive foree (nmby =]
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3.0.0.2  THE BECTIFIER SPECTIFICATIONS

The sutput of the wansformer {secondary torminall wikch 1s an AL signal is

sonverted o DO signel with the aid of o rectifier cirouldt bot the 8201 wave bridge rectifier
cirouit iy used for thiy project, 1 consista of four 1M 4001 dindes arrangsd as shown i

figure 34 below,
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Lanust from sl X

prennnnneeody
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; A ey
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ooy

ihed signg
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t A Futbownve rontifior oiroy

PRSI

# bl oyvele of the sceondwry voliags, diodes I% and Dy ar

b

tosw through diode Dy tenminal A tormins! Btwough o looad

L

sed at the output ferminalshdinde Dy During the negatve hail cvele of the inms

vottane Y

2, diodes 131 and Dnoare forward biased and therefore, comducts current Tlowing
- . * L

tiwough 2 load conpected somss the termin

5 Al m the aame direction as shove {ie

from potnt A e 13

g oourrent Hlow o one direction ondy (D)

This girenit achioves the alm of makin

HERSROL

ANOCTHLD

33788Y 4
Ak .

wavelonms {input and oulpot are shown in figure 3.5 below
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> 4% {ad tupat sigrel V2 {hy Oudput Heotifie

The poak secondary voltage of transformer Vi, =2 Vo

. ¥

By standard, the acveptable PIV (Peek inverse voltage) = 4 x ¥y for o Bl wave bridge

45 W 4w TV = 07 88V

Thus, the diods INAB04 with PIYV pres

3403 THE FILTER SPECIFICATIONS

The filter cirenit forms a part of the power supply wnit 8o as o winumixe the ripple

content of the rectifior cupon The outpat veltage waveloms of # metifier s pulsating

heesuze b both DU eomponent and some AL components ralled ripple and this tvpe
¥ ¥ ) g




o ¢

of cutpt signgl 15 oot sultable for driving electronic cirenits, The {iller oiroulls recetves

al as iapud angd fillers ont or smcothens o the pulsations in the input,

heve wre varioeus types of Hhering cirouits but the simple capachiive filtering s

Hor (T 8 conmecied 1o the

sdopied in the design; where a luy

rectifier output, The shunt capacitor “bypasses™ A signal present {ripples) and this

L

0'{
(NS

sl
ey

o makes the output to alroost assume o pure DU fevel The capaciior char
the diode conmeetion period 1o the peak value snd when the input voliage Blls below the

e foad so that the bood recrives abmost shes

vaiue, the capactor discharges Hu

voltage, The veetified and Bltered ompat wavetorms are shown in figure 36 a & b

e
<7
™
2

ot

S

¥
.o

36 iay doeotified signal waveten {bvy Fikered signal wavetorm

3104 THE VOLTAGE REGULATOR

The ntroduction of woltage regelator in e power supply Wil i DoUessary 1o

‘v.

rediess of the v oitage of Inm
¥

maintain g constant voltage supply of 12V g
poby. b ather words, a voliage repudaior s a

load vhange which can causs wregolar su

cirouit that holds an oulput voltage gl o predeternined value regardiess of the changs in

wal input or changes i oad impedancs,




¢ reguitators mostly come in g three o

Y

cutput ferminal, and s ground erminal, The menolithic voltage rop

g5 et 1o soppdy steady 12V B o drive the ovsdens ciroat The 7BLI2 chip suppdy the
gled voliage Rt gz pul and varmgions 1o ol current, A

s ;
E_J;_.i?‘ il!’{)-:k ;i?:i

s connecisd of the outpul termingd of

-

bedt om the supply Bon, Figure 3.7, b & o shows the
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it seavedorns rospectively.
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312 BENSING REGION

The sepaing region consists of the lank and the sensing points i the tank wh

pradduces the required DO signal that drives the various LEDE {ouiput)

2120 THE SEMBORS ARRANGEMENYT

The wiler sensor anil ases copper oondurtors as the probe o comvert the waler

nas

rvid into elevincal signal (U

Feent
ot
s
el
et

Che veguired signal produced from the sensor §s based
o the principly that the conductivity of waler increases with the increase in separsiion

distanee of the sensors {with appropriate values of resisior connected 1o

network with the PRE gansistor of the wsin cirout),
ii i 3 23 [ e s T T i 3 e "i 'si "y g "i“ % > yt oan ey
he vesiviors of he sensor are connscied in Paraiiol i easiy OF G A8 ey
ary switchad in Owhen water lovel passes thomy, Torms a part of the oot
4 43

The probes are ecqually spaced on g tobhe which s supporied a1 the two sads 1o

reviain fivy in the water, The conduciors connecting the probes through thelr vanous

a0y a8 By wmake conict o

resistors are passed inside the mbe. A hole 1 made on the tubg

the sensors with thely sepayate condoctors. The sensors arvangemoent s shown in

o




et i o tube,

Figare 3.8 Sonsors areasgem

3022 VANRMESERYOIR

The tank reservelr can elther be made of met or plastic, When using a metal tank,

phaced so as nod o uch the k. The bottom of the sensors armangement

jx supporied af the bottom of the tank and the top at the top of the tank [E]

3053 THE DRIVER CIRCUNT/ QGUTPUT UMIT

The driver cirenit consists of several components which i powered by the power
supply enit, The major 1075 are the LMI914 and the G355 timer. It also bas one PNY
of various values {ncludiog

ransistor, six Hght emitfog diodes

variably vesistor) and capaciiors,

2350 THE LM DUOT/BAR DISPLAY DRIVER

The LMIS14 in a monslithic imegrated cironit that sonses snpdogue voltage lovels

and drives 10 ouiputs (LEDS), providing a linear analog display. A single pin changes the

-

atoed and

4




meogramnsable, sliminating the nowd for resdstors, The feature allows operation of the

-

whole LM39 4 system from oss than 3

s

The LMIS14 chroult contains i3 own adiustably relerente and avcuraste 10- step

[ooR

1

voltage divider. The low blas corrent input bufler sccepts signal dovwni o growsd V7. yet

neads no protection against input of 35V ghove or below ground, The buller drives 18
inehividual comparators referencest to the pregision divider, The LMIB14 has 20 wany
applivations in clectromios and includes the purposs for which it s used in this project (e
display five cutp LEDSY

bt to e 10 LMBE14 s provided by the resistor ladider network wia the

sramsisior connected o IV so that differsnt volinge lovel i obiainable st the inputs

Yoo

Sipce the KO hos an internal reference voltage of shost 125 Y maintained bebweoon two

piam (7 and 81, it is used as a comparator for the varous voltage values I receives us

“

input, The connection of the LM3IOT4 {1 is shown in the figne 3.9,

Pins 1, 1018 are the ouipet ping whils pin 3 roceives the wpul signal {voltags

signal). Power of the transisior is to pin 3012V and pin 2 s connested to ground, P ¥
i« the mode selector {when connecied o+ 12V, it displays in bay mnade and displays I dot
mode when compared o ground,

From LMI94 data sheet (Appendin, meainoam LED cwrent =1tma
supply voltage = 12V

LED voltage = 2V

Vb of lumiting resistor = (12¥ - 2V 10mA

Tl

o~
R




3132 THE KO ESSTIMER

The 1O

’w' +
v-’\
o

¢ as one of the most populay and uselid integrated civoulis of

sl thine, It 1S used for several applivations w.g. to gepersie o single pulse, genertte 3 time

delay, genernte o voltage which rises linearly 555 smer pan alse be used as o

tapsducer and that is why it s esaploved in this p

A wransducer i3z subsysiom which converts energy from one form inio

another, where one of the forms s clectricnl In an outpt ransducer, for example,

elzetrieal euergy can be comvarted oo Hpht, sound or movement, The outpat of a 5558

tmer can deliver more than 100mA of current, This menns that ouwpt transducers

including buzz

filament Jamps, londspeekess, and small motors oan be oused in
clecironis cirouit fo turn O and OFF.

From the cunwd diagramud fgwre 39 ), the 085S wmer (BT ddrives LED 6

Peen

ouiput ¥ o provide a warning when the water level falls below the lowest sensing point |

PP

by a MRohnuyg”

o~

vigger cireut!, there are two differem switching thresholds, of

.

e

Wi Cinpul vollage o the HOZ 0% s slowdy locreased startng froms OV, the output voliage

s from high to low when Vi reaches a level egual i 0667 of the power supply

Y
wiiis

2. Omee this lovel has been excesded, decreasing Vi, dows not affect the outpur antil

Yo drops below .33 of the power supply voltage. I a led {163 s sonnegiad bebwaen the

K1

sitive supply rail and the outpul, cwrent Tlows through the LED when the outpt

i fow I other words, the LED behis when the jupol voltage s high

ectly done as shown in Dgore 3% ping & and

2 provide the theeshold snd trigger mpus and the sigpad ol this inpus causes the outpul

pin 3o switch dow or high, When LED 5 i on, U5 ool is abony 3% and pine 6 and 2 of




g e TOOREY vosiston, so ihod they st below the lower threshold

feveld, the anode of Jed 5 poes to 12V, This voliage excesds the upper

Zoand sopin 3 gwitches yw and LED 6 nums Ok

v

The controd pan {pin 53 of 22 18 ded to the positive rail supply viliage viaa

g causes 102 1o switch gt throshold s of 0.46Y, and 0.0667Y .. This is

ssary 1o ensure thal 102 switches correctly (o comidrol LEDG,

Hin v

A 22ELY rostdor s used as the Hodting resistor ot the ouiput of the 1035 5thmer,

3135 THE PP TRANSISTOR

The PMEP rapsistor useid in the projest funotions as an yverting

4%

which i bigsed using the polential divider biasing method., As shown in {

PRP framsistor is conpected v the comruon emitter configuration. The mansistor Oy i3

3

alsn meeossary o provide o oremsonnably low impedance drive indo pin 5 of ride

-,
oy
N
na

3

-
o
M
.t
s

keoping the curvent through the water sensors below the lovel b which elecirodysic

becomes g probio

32 CIRCUTT DIAGRAM AND DEMIRIPTION

Figure 3.9 shows the ot detatls and the deseription {9 as follows, 1t is based o an

LAASYE Linesr LED dod bay display dyrver (07 wineh dryves five goean DEDs (LEDs

28 &1
v

1 order to olain a bar graph modde of the LM 3914 50 thal the height of the green
LED cobamn ddicates the lovel of the wader in the lapk, pio 9 of the WO (LM 3914 i

tied hugh Owhen Jow, the 10T ow dot mode).




The full svale range of the

¢ on pin 6. This vollag

. P .

can boe varied using the variahls

6% e 2.3V ARer taking into

sstutor v paay 4, e grives o full range soale il can

¥ between about 1Y (VED sot o 000 and 2V (VR ser to 47080

Y

1 has oan mternal volts eronce that maimains 1.28Y

su pins 7 and &

i [ia3tty

vt dipgarm of watey level mdioator

2o 4



a3 ovig the TREY current lmiting resistors,

However, an L sociod Tor this

appication. Free oniputs froms B0 i3 achieved by wiring the outputs of successive
comparaior pairs in parabiel e pins U and 18 are wired wogether, ping 16 amd 17, pios 14

and 15 and so on

The wput signal for 10T &5 provided by en assembly constsriog of 8ix sensors

i the water tank and commvied to the indicator anll. The sensor assembly relies

o the fact that there 1s a Birly low {amd consiant) resistance between a pair of elecirodes
1 o tank of waler, regardiess of the distance hetween then

s shiown i figure 3.9, sensor b is conmecied 10 ground while sensors 2-6

ave cenmected o parallel o the base of PP wansister Q1 via resistors BI-RAQH

<2

funcdions a3 an nverling buffer stage and 109 collector voltage varles according o how

»

miany senser ressiors are i cironil (e, how many sensor resistors are i the clroudt (e
o snarey sensors are sovered By water

When the water lovel s below sersor 2, residtors B5-RE are ou of ofvouit

amd 5o 0317 base i3 pudled ngh by an 82RO resistor. Az a result, 8 v off and no signal i

apphied 10 H0T (e, LEDS L5 are offy, However, 3 the water covers sensar 2, the sensor
et of resistor & ensentinlly connected to proand. This vesistor and the 82852 resistor now
formn a voltage divider and 50 about %0V iz applied 10 017 hase and so Qs amitisr 18

¥ emyitter

now ab aboul T2V which mweans that 0.8mA of ourvent flows through the
resisior, The same cuwrrent Hows through the TKG collector foad resistors, and about .8V

in apphied to pin 3 of B0 THs couses pios 1 oawnd 18 of 10T 1o switch low sl so the frsy

green LEIMLAY in the bay graph lighta




As paohy succrssive senmor iy covered by owater, additional vesistors are

switched 1 parallel with BS and Q17s base & pulled lower and lower. As a result, 1

wrns on” harder” will each step {he. s sollector moressesy and 50 the signal voltage on

sin 5 of O incresses accordingly JOT thus swiliches more oulpais low o Hght sdditional

{31 is necessary W provile a reesonably low impedanes drive to pin 5 of

o

0, while keeping the owrrent thoough the water sonsows bolow the level ar which

slecirnivas bocomes a problom.

320 CRITICAL LEVEL IMDICATION

e

U7 ds g 355 hmer B and i drives

LB {redy io provide a warning when the water

fevel falls below the lowest sensing point (sensor 23, te. when all

exiinguished. However, 107 39 not wsed s Umer, Instead 8 5w

P s

s e ouipot b pin 3 bigh or low in response fo g sigoat on it

Uy

detector il simply swite

threshobd and trigper Yapais {pins 6 and 2}

gkt

$34

ol there s eapior in the tank, LED 9 ix on and s anode is shot 2% This “low
vollage pulls pins & and 2 of K02 low vig a 100K resistor, so that these bwo ping st

below the lower threshold voltage. As o resull, the pin 3 output of 12 55 high and LED

However iF the wader $alls bedow sensor 2, LEDS aoms off and the anods of LED 3

“hamips” to +12V.This veltage exceeds the upper threshold voltage of 102 and so pin

switches fow aod LED 6 tums on o give the oritical ow-level warning {3,8,91

N3
Wi




323 PRINCIPLE OF OPERATION

128

B B evtmememssminey s SOOR. Horreteeeeeenananen.
; : ; y " :
§ : g
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i R T e S SO v !
3 H
3 : 3
i H

Sgure 5030 Block diagrar of the water foved bulioador o

The block diagrom of the water lovel indivaior i shown in figure 330 and the

Bt emitting diodes LEDR (63 according 1o the lovel

wtpnit 15 hased on Dght display of gl
of water in the tank, which is the input. Bensers are plaved in the tank at different levels
andd equally spaced using 2 plastic wbe which is supported at the bottom of the tank. H
the water level is below the seoond losvest sensor {onitical levely, ong LED {red) is driven
with the remsining Gve LEDs (green) extingushed,
When the water tevel reaches the second lowest sensoy in the water, the oritical level
indicaior (rd LED s exiingoished and one LED (green) is driven (LED 13 %hen the

water level increases and is just above the nexd sensor, another LED {green} is driven and

o o until sl the five LEDS {green) arz driven when the water fevel is just above the

wopmost sensor in the tank to signify that the tank s full,

26




CHAPTER FOUR

4.1 CONRTRULCTION

Iy the course of the construction of this water lovel indicator, some toods and

sy ueed L These nchede:

P

e

-

fireadbonrd: This is a board with conncctivity sfong s hovizoutal Iines and

seriicat Hnes (In some oas

G bowas used primarily By toreporal selfing up of

the apd to ascestain iy owerking condition and hence further

snedificaiion.

Yero board: This is a perforated plastic board where the working cioust wag

finaily mowded and seidered pormanently,
Suldering fead: This is 2 metal with low melting point, It was used lo hodd

components and conpecting wires in place o the vero board,

Koldering irony Thin in a dow pevwer beating olument fyploatly 40 watis, B
reovides the beal needed o melt the lead, so that it can be used fir the
comection of the componopts permanenily on the vero board, B ts usaally
connecied o the AL mains,

¥
FRe!

| end sucker: This used to snch up covess molten lomd from the vero board to

prevent shovt clioniting (hridgiag) o andesirable electrical conpectinns.

saltimeter: Thin iz a mubi-fusctional device used for fosting of continuty

wpes, currents and rosistances in the course of the

1Pl

sl wgsuremen of vel

cospebruetion,




Ve were wsod during e toating stage il o projedt

v

wit Wires sd contonbio

¥

g the hreadboard o

as well as during the

seddering of the compuriis o 5 ihe ¥ero b Alminum wirgs were ased,

i g cut thy wives o the desived

viti.

ey

b wire i other

cize pecpiived before use, as Wi fan o sirip off tsul
: ;

i expose the conductor for proper and noal 50 fduring.

The cirenit was firss fald- oot on the fremb-boand o observe #8 ope vational rosponse

and orpare that H s oy fipe with the veguired ol

o the vers board starting with the powet

supply unit. The commpon ats wire inseried into the helet on the hoard proporly 10 oisuy

3o where the copper racks #re. A3t componenis aod jompers

shat i1 i out on the other

oldering. This was o ponm i betier

copneoling Wires) wers pyseriod

v,

Lok bebwoen e components, The cnmneetion between 4w

eyt o cosmection b

corpponents o differant horizonist Boos {poentinl) was carsed out with the use of

ik the horizontal nes comtimiy o

e

ahpminum wies # el

s needed oF TROCE

Vo obtuin a pood sesgdoring jond whrels dg vory important, i aens onsarod that the
22 F3N ¥

weirg 1 Be S0

tip of the wire was in comtact with the oopper B8

sobdering fead. This soldering oporation was carried out for a period of i seoomsis of

fogs 1o prevent e componmis  om g etting  overheated therehy  damaging ihe

componends, The integratod cirouls are Vory SO iive to s hoat, so thoy were protecied

s snohels were seiddered By the homd while the s were

by thie use of HO sockots. 1

serted g plase,

o
b o]




- eptire cirouit board and the wansformer were housed in o wouden casing, This

Cant

type of casing was chosen becguse of s poor comductivite, readily available and

relutively cheaper. The appropriste hnles for the LEDs, sensors wires and power cable

werr dribled at various posiiions. Holes wore aiso dritiesd 1o allow atr flow for ventilolinn,

WRE

¥

The sepsor probes werg wound on PYVC mhe and the connecting wires passed

porey

(nside the tube with the resistors of cach wire conpecierd. A plastic comalour is used as

nk where the sensors are placed.
Yarions precautions were laken during the cons! sruction which weludes—

P Al soldered joints were tested for comtinutly 50 85 10 24 vord Unnecessay

e ¥ 3 by g eyt gy et 3 O R SIS [ S
i AN the exoess foads warg rernesvd 1o averd Cshort ghmults” on e boards

gL Polarities of the slectolylic capaciiors and LEDE were o property checked
10 e correatly positioned belore sobdering on the very bod,

v W zookers wers used for the Hoos o avedd overhpating caused by

sustdering.

4.7 TESTING AND RESULTS
After all the components wore atrangest on th wrendboand, they were lested 1o

e the roquited outpud, Th COMponeEs and eonpoting wires which ware achdered

i FA3

A%

wers tested for continuity using the continuily sharm tester of the multiometer, The

ceted woere corrected by appropriat

gAY




At the end of the soldering eperation, cach il was tesied at pvery stage aml the

roatits obinined wore adeguaio.

The device was tovel gensors i the tank sl

water was also provided. With the

ponnecting e power Supph)

power sapply connecied, ard o water i the tank, the red LED (L&) 58 turned on, When

water was poured into the tank o ceach the semsor 2, oug green LED (L1} was wrned on

Kok

ardd 16 wes extinguishud, As he sater inerepssd 1o sensor 3, ancihor grecs LD {02

woaz also wrned on. The water beovsd s fusrvased up o the highest level (sensor % ol al

st time, 4l the fve green LEDs (L3 L1 wens an. Tybie 4.1 shovwes a summary of the

Soner Sevcrend 1
ey bved fost

At the initind festing stage, some problams wers encounteresd because the responss

3

s probloms were 85 2 ceanht of overflow of wolen hoad during

WAk antinfacs

suddering wiie §* were iator porrected,

T

a3




TABLE 4% Water lovel fo3d and resnif,




CHAPTER VIVE

5.1 CONCLUSION

LAV,

Erom the resulte of the lodls carried out after the construction of the project, the

sty level indicator was ahic to detect when the waler o s lank o ORErVoir i3 ol

AL WG

different levels up 1o the top of the fank. Hence the sl of the projoct has been achieved,

The womponents wsed in constmting the device are resdily available. The device

consiructed will be useful in our homes, in the industriss, hospitals, schooly, o

27

provide knowledge of the water quantity avatlgble for use

52 RECOMMENDATION

In the constriciion of the project, the putput unit consists of gix {8} LEDs w indicate

the Tevel of walsr in the tank or storage level. This can be improved on by incorporating @

Siaplay unit 1o display the volume of water in the tank o 2 soven segment diaplay 1 the

dimensions of tw tank are known,
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« S ESIL

LT R R R
w2 00K

g 4700 Trim pesy {1




-
o
y § 8 g § Sevsae 2
Absolute Maxbrum Ratings wwe » Wk |
-~ - @
H MilgryiBerospace speuified shrvious ave sequired, ~BE Gt RIEYG -
iasee Graunt the Nelinnad Sunicondncins Sales O
Dishritntory bor avatlabliity and specifivetions.
_ PR
Porer Uipsipation {(Kde £
okl L8P (1) CARED SR
Gupply Vollags ey G
NIy vors CSeidias ¥t SIS )
il g ot] \):&;_.«,,i Devery 2 wy Methosts aed Thwd Bt
bt Bigned Uvenarfisgs (Node 4) 235V Cenmthods of moldedng
Drader Volinge
Elpctrical Characteristios pows @ o
Fargnveley % Covwdisions (Mote 7} § Bty j Ty f Max § Linig
DU RPATIR
Utset Voltaga, Buller evf First L Moy ¥ 12V, 3 ‘0 ' s
Lonnnygior - 4%
CHtosd Voltage, Buffer end Aoy (ihes = '&’n.«s 5 VY, . o )
. ' * 3¢ beth
Orenparsior & ¥
S g} §L gegey T F A b T 1 e 3 # PrefdEny
input Bles Turrest tat Pin B} & g BV - Y 257 MO i,
et gl Dreprveliage Mo Change 3 Uisplay ~55 e R
LT AGE SRR ' '
ket Weshshanos Yeans, Pin o 4 # 17 kg3
Anoaracy H G5 2 A
YWOLYRGE REFRREMIE
Cagpsd Yollags -
¢ & 12 1.2 134 i
{.ine Feguiation 73 634 ek W
s Fnaudalh
Load B ﬁ-f 74 = %,
Cndged Wollagy -L,'wm;z A LEAVE A PR s 2 4k, . st
w sas 3 %,
Tersgaratioe A
Adhst Fin Curnand v 7H 1Vt B R 2
DITPUY DRIVERS
LED Durrerd 7 30 wh,
1 u;swrf Ditfesence {Qehvoen 842 o
o5 5 rit
a5 i 0o
2 4 m}tl‘
1% ¥
avatiyn Volle 3.5 4 Y
i Lasknge, Each O [ kit [P
tput Leakinge Pirs 1018 Gt L b
gy 4 1 3 HEG A4 134
LHFLY QURRENT
;*.»fby ;*.»Hg}g;?yl Trngrend o 2.4 43 prid
S Db D} b megy 0.2 :
o v,v\\ 13 4
Y ™, -y
1 %4 8.2 e
B L A0 mA
4 Abaine M
ms? gt o et gpsn
3 e e tioral o




Clectriosl Characteristios mes 2 4 Continued;

Pl 7

L3398

tinfsen GIheredse Hated a2 wansitoations anpty with B bl

g Coniniome.

3 Ve B ¥ 50 v Ve, Yo e LY

POt o trs v gY
B e N SV

BAs gun & opnnenied w (Bar o

e & B & Wt SO0 Ve &b it 3 AT fovess ubge

e eofizgey, atio ared sompRnains SHsel vaiagy may ek

s o o WA veBieitr by e

sty wie B b
Bed o deaud 200 Y helow VT nr il egemn o

£ I sigriats witheowt

s 2RETy T v
frdiens 34 o e el N

ol LB Me W inie

aration 2y ebavabed Brstratinin e, Jieeiion i st Sierenad

LED COurret Beguision: 2= nqm i oonipest currend
wwey e shest 2 Yot 8%
psgstasnd of o m**o"? BOUECE 150 ti- % !’«5 g T

& - age of vy LED dmps ot change sigrficatly with 2 emah
Fpecified mn ewbed with 10V sorpss Bir :'ztrma‘ ¥ tiieaf e crawys in brwand cuvent, this e noubvaient fo changing i
viger 5 \n“, ;%ngg vt yosiohivgg arror prdomingntsg over woltage ab the LED anovies by e same

Ly

52 Rugt;mtw, The wwacﬁ chasz\sa i seforasy sutpd
13 i supply woliagse (RSN R

mi valiags

zu?mz:ﬁ-

Oftzet Voitage: The difforantial inpad vollege which must be

sppited o ol crengargtor in biss the gulma 1y the Bnegr v
: - plon, Most shardficant eror when the vollagy anmss e i

SOWGILE ')i}‘}"!ﬁ‘i tt‘n;uwﬁbﬁ iy simbe e f}i,if{':i}i DA feriyal ,,{.,93{’,.,, divisder 15 winnl ‘i“”@sﬁf‘f': arigh begted wWih Pt

Hit, B voREIe (¥} rnd i g0 4 volsge Ve, o)

nput Bias Gurent: Dutrent fowing out of the slgnsl g

witan e gt Bl in i the HBuser reghn,

cm\i msm;%atsmw Tav *~3;mge*~ i yeferanne
e} Over the speciing mengs of load curand

hapuut *\ff)imgtﬁ: T

Typleal Performance Characterstics

Supgpy Dureerd vi Drpmyvating byt Hiag fetnsencs Yoltage vs
Yempatature Cussrerd we Tranpratre Fompuyaiure
ag ey BT
=
. N - 3.4
4 S &
> i i
ey s P e} 1REE
% e bl bl
o fod o I
P S WSS S . A T SR R - % =
5 ; . %
ey b WOTE: SIFERIRIL L0AY =, . g 12 £
e EUERRENT - Lok € i ) %
h R b SRTERDER T -
53 & : %
2 0» w7 % #moowm s

% ad 73 2

. e v
THSIERATYRE 0 TLRPERRTORE P51

RGNS FIGIRHEGGE

e, rdte Rt et I




bt h'vs Tempiadinteds Linear Produnis

Froit specifivation

Thoer

NE/SASEBDS/SELSED

DO AND AL BLECTRICAL, CHARBCTERIBTICS

T = BP0, Ve = 470 fo + V5 undoes dilteraine b

SYMBOL, PARANSETER - YHOT COMDITINS g PO . JESTOERIAEY
Bin T¥p My Win k3% 2279
e Supply vollags A5 % A5 48 Y
Yo ‘ Hupply cwersd {f o 5 % % P oy
shateyt 33 43 3G 75 A
Ty wyens (monostihing
S Yeiiad arourany 3.5 24 14 B4 %
St B Fitt withy tommpatature | oien ST IR PR
HeeftiVn = 3GR Wit supoly vollage e 23] i34 4% Bt
B Tirning ef0y fast ai"'r;
1 infind auniveo® 4 i & 13 %
Aa8T 3 with nmperative £ LK ppf
Maldvyg £t it fy wBage 8.5 9.3 i b2y
i omiens v et G DR T BTV BT Y]
Yoo 5y R 35 ] 38 § 333 % 4y W
G By 5 A B § RE 08§ iy %
Yy Threghold woilagsy
N 233 Ry A 3.3% 43 Y
b Frirestioid sureng? oy § 0% ' X B yi
Yoy Teigger voftage &8 1 80§ B2 $5 § 80 | BE W
TG E1EY g 14 1187 | ouR y
ey  Trigoe surtant 4.5 0.8 8L 25 #h
Yapapy Rt volage” A K 15 1 83 10 Y
bormey . Ry e nsseyin 4V G4 G4 3 G4 53
Reget curmst Venpy TV 4 1.4 & 15 £,
RTasitd
(SR 4% 2.4 L35 3
G4 (2] 0 S A £
Vi, gt volagse fow)y A 22 240 25 k'
s 35 K4
A [t 43 34 3 W
D05 3.2 535 k4
1 baoyn 125 k'
Vi Crags voliage H6gh femn 150 113 i L L ¥
3,
34 e 2.5 3.3 K
.iq)grg Yol Y Cespr¥es 0 2% 95 i o2u %
fi Rigs tine of syt 130 EE e
13 o o of oudmd 198 ir 30 "%
Dhizetiargy bmbkege g il s 3363 3%

w:sm*»

upphy nairent whan oulgs bigh teplually Tmfoess.
?ﬁstwi w8 Mg w B et Yoo iBY
b

Hod with trigger fgnd high

SRS 00 v

1t

sied 1 theashid,

>
&
W

A5 :’wim“’zm S smaay vaduse ol Fon s Ry, By Y5V nperation, e ey toted Ret G0, and for 3Y aperation, e poer, folad B340

i mvasttnd Fom & preiive godng it pulsy Bom 0 1o 080y i the hamstodd 0o the diay from ugh 10 e of the sulpd. Trigger s




MOTOROLA

SEMICONDUCTOR TECHMICAL DATA

Disdes i dacumnt
by BOEBEN

Amplifier Transistors

PHP Silicon

CKALECTOR

n/*,”v. R
LI AR S
. ;_". E{"’: }
BAEE L £
NS
%
T VER
BARKIMISS RATINGS
B L 342
Fating Bywdrod § BBE §OBBY I BER Y i
o Wolage Yinggy 8 ER AR 3G Wi
Uotsoior- Have Vollagy Ve 380 1 WB0 T3 i
Eaitter - Base Voltnge Wiy w55 Wik
LoosBoriny Cravrash - Dopdivasgs i s’y whsin
Vit Do (Hosipation 4 Yp = 280 Py ) v
Dovste siswe JFC &4 st
 Toist Davine Diveipation 3B To = 25°C Prey k33 Wait
Usmate whoee 2570 k¥ EE g e
Opesrating wnd S function T2 Toag 58 10 45 e
Temperginey Range
THERMAL, CUHARAUTERIETICS
Tharscissistic Seyessiaed ax $nit
Fharrat esiatange, Junotion s Srebdent Ryyad iy PO
Yhanmnt Pesisiarce, funching o luse fi i #3502 ekt

FLECTRICHL, CHARAOTERIBTICS ¢

e

o uniess ofhweewiye notedy

BC556,B
C557A,B,C
BCS588

CREE 2804, BYYLE 47
Y52 {TO-REERMG

Z Thractotiatic

P omyrabet

$8iss

Ty g $ax g e g

UFF GHARAGTERIBTIOS

- Cotector-Ervir Broekdaee Voltage SREnCES '
e w L D mdde, in = G 5 - -
3 e o
1 oo o
 Cottentod.- Base Breskdowrs Voltage Merr s 1%
Figeow 300 pAdC B3 o s
-5
vt~ Base Srawiotoen Wollsge R ¥
o fig n HEE pdds, o RY) e o
a4 s
~2h 5k
- Collector-Svithyr Loakiage Syt frgren
L Plepg # 30V - B ] ~30 1
HoEeG # R0 . 2, A0
BAOHER - 2.5 -3
Péppg » B Vg = 1280 BOEESE - - -4 1t #i
4.8
- - wh B

otowis, e, 3958

M) mororoLa




BOOBE.E BOBE?AB.L BRSEAE

wrtess sthervise nobndl {Contiued)

ELECTRICAL DHARACTERISTION (7, = 2

o | Symbol i M L T P opax et

g | Chamoluie
DM OHARACTERISTICN

C vent Sl t1750- S S S R .

ey = -t pddde, Vop = B0

SR

$25 e
kel - B0
120 £33
1240 PG 2350
kit PSR R
Eisl et S 3]

ey = G el Vg

fi = T mAde, Yop = SOV ? . oo G e
FROSERBRSSTRAGSER . ¢ b e 180 ot
BBSI o 1y
Coibpotor - Emilier Sabinetnn Vollags YOt ¥
ey o -4 GG, Iy = 155 rafde) R 35
{4 amids, I = e Hote B - ~83 1 -8B
{ ,\_' 3 e, g = -G el 1 ' o 825§ 058
Base - Ermitter Saluretion volags Voginaty Y
G = by w008 il -7 e
Py = - b, b B0 mAd) o X%t I B

Base-Ermitter Om Volinge Yoo 4 H 8
w2 Srandale Wog = -5 Vet ) 355 {35 537
i AL, Yo % -5 1 e Y A EE

SRALL-RUBNAL CHARJCTERIETION

Camrant - Chaln o Bandwidin Produst e 8 1 parz
i et mA Vg w B0 1 = Y -
 astpa Capacifance Tty e 38 (A p¥

S e DV by 0 T 1 M)

Hodee Vigose e ' a5

e ®-03 wmbde, Yop 2.4 36

Hg e P b G Rbiz, A 200 Hap o X Hy

o k1] i

Syl Curnerd Gain e ] e
fmdde, Ve B0, F s 0 T R B
125 e pet]

$25 224 28
B8 24 XM B
A RS WK

R 40 i = -1 mhede on the corstard base vimreed chamcteristios, whith vislgs the poled I » -1 by Vg # Y

V.

2 Botorsis Bromi-Sigess Tranwishers, FEYR and Diodes Devive Uals

£




78LXX LINEAR INTEGRATED CIRCUIT

Contek 78117 BLECTRICAL CHAFRACTERIETICS
[4%3] =¢$?3‘\§§¢*d(-. i O

PARARHLT

M 3 TV BN LMY

Tiegh O 1151 12 253 %
Qestrsst Vg Ve 14 S Y o T, | 14 ] 281 W
LA S e, Y
L A
Lot Regulsisg E A A DA 75
~ o I P ChgEimdotiod 7
Line vaipdation Y 25

Chaggnent

Thaesoant Cursan Lhange [
e
- Cnstonst Sotse aoltags i b
Trrapecstue soefickenich Yo S AT 14
tsd 37 G5
Wil o 4 Y

Orntedk 78LAS BLECTT

T 2R e s oiferwize spectfiedlfine 4

CORDITIONG e LYY L MAX L ONIT
Vs O 4.4 35 155 K4
o Ui aimd 1425] N
DHR A, 1525 ¥

Tand fonts 2
t et Fegudation Moo SIRIE Conhmbe10es B b omn 8 oy
VEOE © et Thm - pe F o | omy
R Vi e by omv
1% 75 i
Vnansgant Dot 22 {53 o
Ui Cursent Ghunge M R
XA
Dt Pk e ; W 95 3%

respsmeatire poflnientof Vi ALY -3

$2psgspr Fhajontion 2234 23 #3 4%
Dessprnsst Yoltage ¥ vy W

Contek Microeleolronios To. Lid, N

B e nontek-ie.omm




