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ABBTRACY

Tho car

the car Baltery fromy when the car gmilion

The circuit uses an integrated croult, » quad comparator, which

compares the baltery volloge with a fixed relerence vollage. bach

Sworks independentty and Hs comesp

crnaoiad 1o s

s Dhicdet comes on when the

it excesds & cerlain value,
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CHAPTER ONE

IMTRODUCTION

Cur contribution to the society is sometimes fuelled by
paraonal experience, complemented by the knowledge of a
particular Hield of study,

Chsarving most cars foday, provision s not made 1o
pbsarve the slate of the car battery without which the car is
useless. Al one can tell abodt one's batlery from the dash
board indicator is that the baltery is weak,

This project is designed o show four vollage levels which
indicate fow, not charging, heufficlent charging and over
charging states of the battery respeciively. It basically involves
comparing the ballery vollage with the referanoe vollags.

The main 1O used i3 a quad-comparator which has four
comparators  integrated  in il Each  comparator works
independently and its coresponding LED (ight emitling diods)
comes on when the batlery vollage connecisd to s inpud
gxreads a ceriain value. The reference signal is a fed vollage
achisved by variable 'z‘@szis;i{::»;r al the negative inpul of the

COHIArain




This project therefore enaldes one o %zrﬁ;w the condition

tha car ballery from when one fums on the wnition  af
through driving. 1 helps to pin point the poblem with the car
battery or the car beflery charging cireult, I is easler and
{;Qzﬁf(:};'%%;'@g w actually know the stale of one's car batlery a5 one

drives “f”%“s is project can be implementsd in all vehicles.

GEMERAL BLOCK DIAGRAM

COMPARATOR

B STAGE

The inpul signal is the vollage from the batlery, this vollage Is

regutated gt this slage, This stage provides the reference




vollage. The voltage regulator siage a‘:z}z-zf&%sié o rener diods,
transistors, resistors, capacitor and a variable resiator,

The reguisled vollage is fed o the four compamalor
(A.8,0.0) which make up the comparstor siage. Of thase,

conparsior moused for low battery indication, B for not
sharging, C for insufficient charging and D for over che Giestiatel
Each comparator compares the ballery vollage fed into #
with the reference vollage. Whan the baltery vollage is low, the
omparator's culpul also goes low and lights the f*orfesg:zomiérsg;

bved

LED which comprises of the indisator unit.

DESIGN SPECIFICATIONS
inpatt vollage: 11.5Y, 12.5Y, 1358V and 1Y
supply vollage: 12V (DO

Ragutated Vollage: 8V AR

e

Eo)

Display Board, 100 X0U100mm LED BGARD

e




CHAPTER TWO

LITERATURE REVIEW

The vollage across the ierminals of a batlery that requires
recharging should not be sllowsd o drop below a cerlan
mirdn vollage, The moment thal happens, the baflery
should be '::Vs‘{ on charge. B would be impractical o ibstall &
meter and keap watching the batlery voliage. Elechronic oircul
have heen developed that can keep a continuous walch on the
battery voltage and sither give an audio / visual alamm, or swilch
off the lpad on batlery, or swilch on the charger 85 soon as the
battery vollage drops below a predelernmined voltags. Thesse
ciroults are called moniloring cirouits, The primary requisite of
b momitoring circult is thal they themselves should not draw
sxoessive power from the battery and drain i off

On August 18, 2003 Domis James g free iance oiroul!
engineering designer, who has designed and construcied a ot
of funclional slechronio cirouils, delgned g low ballery indicator
wheraby he emploved the use of LM74Y Op-Aonp, 3 Hesistor

of which were KO ang the third 1000, Zener diode 5.1




i‘\}

nd LED. Onee battery vollage drops below a certain value the
LED s fluminated.

Liallas Semiconductor Company, America on Februaryd

2003 designed a low bat cIEols!
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CMOS integrated circull, an inexpensive nomparator with
shutdown capability in a § - pin 3C70 packe e, B oremaing in

shuddown while the battery vollage i3 at normal operative

&

fevels, bt asserts low baltery out pul when battery vollage fal
below a preset hreshold; to provide a LED visual indication of o
fowe batiery condlition without exoessive hatlen ry current drain
Thiz achipved by pulsing the LED at o low frequenny and low
duty oircle and conserving ballery current in the off sycle by
pacing comparator in shuldown.

This project does not differ much in that i is also a

voltage  monitoring ciroudl. Butb B specifically moniiors the

vollane levels of g car battery, The car batlery siade indinator iz
prosel o show four vollages: 115V, 12.8Y, 1385V, and 152V

these vollage levels respeclively indicate low ballery, not
charging, insufficient charging and over charging  siales

-t

respactively of the car's battery, The ciroult uses an inisgrated




cirouit LAMIRG which has four comparalorns in one package
Each oomparstor works indepsndently and #s norrasponding
(£ comes on when the battery voltage connecled 1o s | fryt
eveoods a corlain vollage. The voltage values are pressi by
independent potentiometers. A COMmMon Souroe of vollags

reference is used for sl comparalors.

COMPONENTS REVIEW
Comparator

A comparator s a orouil that compares an inpul voltage
with =z reference voltage. The output of the comparalor ihen
ndicates whelher the input signal is sither above of pelow the
reforence vollage,

Operational srplifiers {(Op-Amp) a ned comparators leek
similar, They even have very similar sohematic symbol, the
comparator uses open loop vollage gain to confrot iU 1 has
ditferential analogue input and a digital out pul. The comparator
has no feedback. Fig, 2.1 is the op view sth smatio of LM33%
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OPFERATIONAL AMPLIFIER {OP-AMP)

a solid siale inteyraled

coewvirod s funchon, s

Ca iy vew 4 ay - [EPSURDRPUIRE S S s g Gy T O 2 ey BTy b g £ T o g ey
one nf the most vorsatile deovico i o elechronios. The lomm

. - Do a3y s o g U S SOOI S T SO
Cp-danp” wa witiy used to describe o chain of high

voh gain Op-

bhack nebwork D oondrod

responses. The Op-Amp without any exdemal devices i calied
“Open ioop” mode referring aclusily o the so-called Mdeal

opralion

resisianes,

wachios no Oe-Aaip can meel these

e S
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yor e R U 5 S afirvesod wyrsfefiony
Fig, 2.2, Schematic repregentation of Operational Arplifies




TRANSISTOR

Transistors are aclive component g

basically  as

swilohas, The

¥ 5 [ A : oy no e
e roay bypes of ransisior are

the bin :

star funohion ransistor (8071 where opsrations depends

v

ihe flow of

——

IRV SR S CE ST S S Yo by oy 4o
unipolar o Hebd effos! fran g gue o

LI e T RS S TU N NS & TUPVRNAS SUTIG SOy S S SV
ority carners only {either elechions or holes),

e ransisior as a swilch operates in olass A mode i

s designed inosuch a way thal

curvent flows withoul any sigrad present. The valus of bias
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f = Collector cuprend

= bione currerd

Ve, oo fripud ve
Supply vollayge

i, = current (Enn

2.4, LIGHT ERITTING DIODE (LED)

s
/
;
/
.
!
i
:‘ -y,
‘ LED
3 H
‘
\'/
.

Y . - - 33 “ s P P
cotion, Thay are equently used, as ol

£

haned g foreard diy




rect) or can be b e visible spectium. The

of the shortage of he bwo wires exlendin

nagative end and should be connecled o he negative side of

the batlery. 5 ooporals e 5 bhelween |

o &
Yollages and ourrents substantinlly above this values can melt

a LED chp, 1

v, eleciron in neregion has suflicient energy it

N

move across into the Paegion. Onee in the Poegion the

{%{a/“if{x AT

LN SRS

.-n

nmediately aliracted o the charges due o he
between opposie elechic

ESTOIRIANINTIATE

ol SIEN

steciromagnetic energy. A guanium of
is amilfed in the form of photon of light, Different ooloured

LEDs emil ight predominantly of o single colour
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2.5,

OTHER PASSIVE COMPONENT
tameive  COMPONEnis  are components, which  cannc

H

amplity power and FOCLITE QY 0%

sreal power soures 1o operate.

}.

stora, ndiontors, rans formers, capaciors o,

Thaw apphicalion | s e purrend contiod

far i resislorsy, IHTalOn O B (s and unwanted 2.0

yollages {3 m slements of the

matwork ciroull nsciilator stage and are also used generally for
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The car bhatiery stale indicater is preselio

CHAPTER THREE

PRINCIPLE OF OPERATION

bupwy four voliages:

€]

{u

148 12,8V, 138V and 152V Thess vollags levels indicates

aw hattery, not charging, inefficient charging and over - eharging

A/vz

state respeciively of the car batlery,




ated orouit R3S which hag

four comparators in

Cach ocomparalor works

s corresponding LED comes on when the

indepesndenily ang
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s used for A

&, Nt Y Y e B [, ¥
A oommmon sowurcs of

Fo B, and By Capacitor Oy and presel polentiometer YR,

the volinge requlaior circuil which provides s conlents current

o the Jener dinde for conduction as well a8 mainiains a sleady

N
DU

CRApL v ter of 1, The value of the vollage is

give B volls, Diode 0,

3 P
arbusisd by Vi,

supiies the operating power 1o the 10 divectly fram the ballery,
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ot

Hoalso prolects 10 rom accidentsd rmeverse connections of

i ed o ihe fowr oomparaton

ABC and B in 2O these o

ndication, B s for not charging, © i foy insuflicient charging

arvd O for over charging, The corresponding incholing LELYs are

-




covnparalors. As tung as the npy Y
poreinverting {43 inpul termingl remains higher  han 8w

e porresponding LED remsins

thie Dallery 18 jow, the comparalors oul it

15 low and fghts the comesponding LEL.

i e case of comparators D) The comnection o e inpul

SHE IR arul 7 oare raversed e Py roieroncs ‘J{}%it}%,}{?? e <:§.;}§.}§§2t:{.§?

voltage axcesd the yelerence vollage the associaled LED
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condition g ooursed by &

irn the oharging




1. COMPARATOR STAGE

Comparator I

.,

YVoltage at pin 7, e the non-inverting pin
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ihe relerence vollage  of comparator O s 544 sineg

comparaior O s for insullicient chargmg stale) when the car
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The ballery vollage swoeads the reference vollage hence

the corresponding LED comes O




A4 Lomparator B

Froforred valie of Yowas used for B
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witage Lo, wollage al the fverling npul was

sotors, .20 — G006V SRS R | A

peiout, Hence, as comparad with the W, the LED comes ON

Butl = forward curent of the diode = T0mA

K3
PR

Preferred volue of TR0 was usad for B,

el
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CHAPTER FOUR

TESTIMNG AND CON STRUCTION

TESTING

The oalization of project s Ve vital,  The
degigned on pape! gl analysis were carvind out; the proect

abitity and was 1 ally constructed 10 et dosired speciiivabon
The process of lesting and implemeaniation votved the uss of

some equipmeant stated bolow,
; Bench Poway Supply: This was i e 10 SUpPY yittage

tey yanous SIRges of the ciroult during the braadboard test

Cnower supply i the cirouit. Also dharing he
anidering of e project, e powet sunply was st Rrtsle!

gyl G o -1y Hnadly

i Oscilloscope: The nsciilpscops o DR ueatd 1o Dhseve

i the ripples i the power Ssupply Wave forrr and 10

prsurg hat At wave o arg Corredl




basically

current,

freguency, lomporature spul bonsd

s}i’»w;’v;*if;;“x%z of the desion and the board required he

measurement of poaramelors ke w2, conhinuity,
resisiance and i some cases freguency measurement,

chack e vanogs

mportantty the output of
as o check the reference vollage w sach of the

comparators oircuit, Also the mull melers was used 1o

troubile short during solderng and coupling.

PLEMENTATION

was done an the bread

The wrgdamendation of this

board. The powsy supply was st derived rony a bench power

o /

I

supply i thes unpversity electronios Inboraiory. To confinm the

ehoabnilibe s god Pl
wirkabiily of ihe

;'_,’i'}




CONSTRUCTION

The construction of the projoct was done In the differsnt

stages: the soldering of the ool components and the casing,
The comparator orout owas first soldered before the
dhaplay (LEDs) and the vollage regulaior ool The soldering

pnnents s ahown

-

was dGone on g vero boord, The ayout of o
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The second phase of the project consiruction is the casing. This

roiech was coupled 0 8 mel
peing stamiess stesl designed with specid perforation and

venis (o ensure that the systam does nol over heal

PROBLEMS ENCOUNTERED

FANWEN

profect,

saveral problems were epncourd

The problem range from design

problem and also construction problams,

are a6g niows:

Two LEDs cams on o whan e balloery

\.)-

This was o first design challenge the project posed. Ths
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4.4: COMPREHENSIVE CIRCUIT DIAGRAM
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4.5 COMPONENTS LIST

0P Ao LM 338 {Ouad comparator)

PARY - Zoner ciods (4.7

\ \ IO P F eyt enbaken oy enkesdong
Wi W, A0 Wariable rasision

[ SO S RV |
s rasision

By, Fy, By B, OO (Resiston




CHAPTER FIVE

CONCLUBION RECOMMENDATION

CONCLUSION

a5 economy, avallabiitly of compoenerds and research

dy and poriability also durabiliby

4

viaia ethcionoy, compatil

The performancs of this prodest

4

spacification. The  general opersting of the prolect angd
pertformance & dependent on the presence of the ballery and

oi the batlery, The operation s aiso dependent

o how well the soldenng is also done and the positioning of

The 10 and ihe vanable

respsiors were soltdered mway o the bhablery posiion o

srevent heat  racistion %’&‘;%:ji;gi, {3§§ Poooour and alfect the

2

periormance of the enlirg SYSIaL

v

[y

as done in such s oway hat i makes

dubile ask foy the

maintenance and repairs an easy and

ussr should there b Y Broagbdown. Al con RONOTNS wala
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