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ABSTRACT 

sensitive equipmt'llL it is automati;;:dly and highly proietti V!;:: h; tht' electronic equipl1K:nt 

filters. 
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(JIAPTER ONE 

(;CNERAL !NTROnVCTlON 

1-1 INTRODUCTj()t...; 

tbis lu'H.1 shedding. \\hich i:~ consl~mt and conlinuuus" j'l k:ads to dmnage of vital Jnd 

computers ~mJ dc, 

Ci.Hlcelvct"L thM if:'! (ht; DESIGN, CONSTRUC:'nON A.:r"";UfFSTrNG OF A YOn\;, A, DC .. , 



This proyx.t will gi""C <HI output of 220-240v which couU drive virtually aU 

(harging (ircuitwhich actually dews the charging or zhe car baHerywhich wii! later 



i .2 LITERA'n.JRE REViEW 

A \'iodd-rcnowncd computer guru once s<'lid "SULf'-..rCr: AND TECHNOLOGY 

BETTERJvlENT OF rv1:\NKiND". This ~aying is bud ami .;:icar here <)s the first v<!orlds 

IHilrket. 



L1 PROJECT AU\1S ANn OBJECTiVES 

rnulUmcdia COll'vutcr system, 

using it power the circuit. 

charging mode. 



L4 PRO,} LeT ouru N E 

CHAPTER O!'JJ::: 

en APTER 1\\/0: 

finaHy on th~ dc~ign and op"':TJJiDn of thc emire sy~;tcrn <to-lll also the caleulatiow; uscd to 

CHAYfER THRFL~ 

~';;OHstrUi.::.tinn wa::; preliminarily rnad~, then th;;; final construction made and then !i1t~ 
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CHAPTER FO!)R: 

thm \),as under;,lken, the (hal conclusions nmde it atx} talk,; on the references Umt '>'las 



CHAPTER T\VO 

2.1 SYSTEi\l DESiGN 

working 51'::;te:1L This lnodulcs lJf uHits wi!1irE:!ude the w:tabk.: multivibralor unit. the 

£,2 AST/d~LE Ml.lLTIVIURATOR )\lOnULf: 

continuoHsly or its OV<-'H accord without <lny cxtcrnd o;citaticl1. in (his cin:uil, neithn of 

circui(~ hence it oSl~iHatcs and pruduces pubes 1)1' lnark·t()·~;pau.' ratio and moreover. ('vVG 

the lransl:;;iors do not ,/<:orh on the Lim'ar region of the Ch.lL.lcteristics. 



\100E OF OPFRld!(H',J OF TIlE ASTABL F f\,1ULT1V j BP.ATOR 
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13 THE INVERTING !\H)OCLE 
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dternating current output. 

S[NGLE PHASLiNVERTERS 

HALF BRIDGE H~VERrFRS 

inputs, and their junction i$ at ,~ rllid pokntid with <'l votage across e<1eh capacitor. 

Sufficiently, large capacitance must be w;cd such Lwt h n:asoHabk to as:,IUHC the 

10 
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1, \/;),I'! ... L, ( , ,',. 1 ') .) _~ ~ ..... < .I -: :~?:~~;f.~. 
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D, d D, Diodes 

t,; "" ()ulpuf current, 

N r~, '" OWjlUl \'O!wgc 

FULL BRIDGE: INVFTfEFS 

cnly bat in this case, there m-e hwt (4) diodes (md fi:mr (4) :"witches !rl the fun Vii'lVe 
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Fig :2 ,()4; A .lid! bridge inveners. 

They consist of hv() on,: (1) kg inverter:.> and preH'rrcd ovcr 11;(; half bridge invl.'.rters 

arrangement ii.H· higher pov,cr ratings. The uutput of imcrkr kg n is negaUve of the 

For half bridge inverkr~; 

q ::: 2 

TIK rnaximurn s,\vll.ch uiili/J.1llon ratio is given by 

c':.:' 0,16 
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apply uur study oftb: invcr1er:.'; to the inverting circuit, ~.i.,hch is o1'<:our:.<c tb:main rmrt 

of figure L06 bdo\,v, 

:";';:~~'tl<:""'"'''''' J .... ;l:~:·;~t~l~"w.... T ....... -J >'J!~N ··p()':\n·I ............. , .... j :,tcp up ......... . 

j Bailry...... i LMll!UY ihili"'.L! iTr"D~'HJmij iJ:raJ)~jim)l"U! 

L ... ~~ ............................................................................. ...1 

Fig :;,06: Block diagram o(fh.: invating t'in:uif. 

Sf> thnt it would be able to PO'yvt', the skT .. ' up tmns\i.mncr. The L2V de p(l\'iCr nutp·u! 

ahernating current at the output 



r"AODF:S OF OPERATHIN OF THF.1N\:'U<lLR CiRCTHT 

Fig"".tO: Th' DC-- (n-- /\(' invcrkr circuit 
f;~t> ~ KH ~. 200··fL. 

R--p ; ;;\-' -.~ i -;: k .J2 

(I :;;. (2 -z. i.2 1{p: 

Th<: operation orwnrking. principle of thi,=, transi';,turil.cd powcrlHvcrh.T circuit 

pub: wave signal to a sinusoidal signa! \\ihj,~h i:,; v.;b:.J is <KtuaHy needed to drive tbt; 

:.::: ....... 



I h.' need to \\:,itl: e>n transistors m this report j,< <.lw: 10 the: SiUlpk bet that 

A power Bipolar Jundirm TransIstor UUT) has a v<:;d.icaUy oriented kim {,~) byer 

of alternating p~ type and N·· type duping sucb :.lS the NpN transistors and the PuP 

CuHector 

The base is the input tCrlnina! in po-.;,;;;er amplifh:<ltion; the output terminai is the 



current gain. 

emIHer .. 

/ 
./ 

_______ ...... _______ .L __ " ...... ________ ........ ______ ~ __ .......... __ ......... ____ ----+ 

Vt}: 

Fig 2-09: }.. V charau eri.) tics Dl a BJT 
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iVd _._ ... __ ._._< ........................ 4 ...... ~~. 

v (.<' 1:0"'----~i~_ ---- .... _ .......................... ~~-----.......................... ......... ~~~L~~'~~_ .. .. 

ofth::; Bipob.r Jundkm Transistor (BJT) v/hen ti1..:: transi.stor is on [hI.': ON .~ slate 

imprGving th{;ir SH'fTC'HfNG TRAJECT(JRv' They ;;lrl.':· oi:'lhrec (3) typ..::s, this indLkh:.s; 

!. Turn OFF Slwhbcrs 

Turn ():V snub be}'.'. 
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THE INVLRnNG STEP W' l.W TRA.NSFORTHER 

r····· 
;~ .. 

if 
(\:: 
(~~ 
i.e 
". 

f 
'. .......... ----.-.- ...... -...... -.~ ....... -........ -. 

The inV(Tter step ." up tn.HdhrHH.~r made usc of in thL; project is d Gorc type of 

pnnwry winding and secondary winding. Thc pnmary ,:;.<:inding 'with 1\~SrH:ct to the 

d)os'~n so that it could (~nhaHCe HK~ push and p!d!fi.m<.:tion of the pov.:er inverting 

lQ 



'Tb: opera-rinne, ofihe~,c rdavs Unt an: actlwt!v (tllK:tl<.mit)f!, in a s'.;'nchronou~; mude t~nuk! 
.. .. 0.,' v 

Thc synchronnus switching adl0n or this i'>-vn relays is to (:;nabk tlw transtbrm!.:.r 

rnumt !i?j" the changing of stnk 

Tj,<" ,><:1 l'I"<;!'" I?"~ Cql'l:""':s l}'l" '",~'t"'rv If)' !',"<" ~",i,,!>:t·, mp!'!ivit'<r<"l!n v
, (·'·l','·cuit wh<'.;n ~;( .... _'.~.!'.) ... (...~ •. ) .~:_: ...... .: " ... '1 .......... t ......... t.v ...... {v . .,/ .... . (~ ~ ....... ~ .. ~ .... _~. ~):::. ... ~. / ."-,,0: .... 1: 

there is no po\v(~r supply corning fronl the public rna'm", ",apply (NLPA) an.d this abo 

ihe public mains supply, 



!;. r(~11.~PtJt?Ii.(; 
r-";t\~fi $ 

THE CHARGER 8,'51'EM l\1(HH1LE 

To <lsutbie 

··~4.··· ..... --···.··.···» 
'."., ..... MuLivibrator 

!::::: ...... ~ ............... ---......... + 



by conw:ding it througb the cOlrtfoibhie charger clrcuiL 

!klt stops the charging 



I'AODF or OPERA'fIClN UFT!!!". CHAi.<:GLR SYSTLJ'vL 

brgx CWfent coming hom Ow DC cm baucry as c(}uld he ~;(:·{'n liorn the c~rcuit diagr;Jrn 



gat(~ ofthc tvlOSFET which will then close thr circuit and then the charging procc:;s will 

24 



l-t{ THE BATTERY VOLTAGE LE'VEL ~N[HCATOR lVHHHJLE. 

lxmery i.s not been u\-cr charged. 

The circuit ton:-;isL; of three light emitting d:odc (LED) indicator:;; ,>-vitb tbc 

<Kting ns ;;l curn:nt limiter-

r-······················-·-~ .. ~.~......-~~-------. -_.-.--.-................... . 

12V 

HaHny 

'-

. /.'-

/!~:iOV 
i 
i 
i 
i 
~ 
; 

\/'Jf .. / .. - v 
~)f~ 

i ! LED 
.~~ __ •. _~._. _____ •. ___ ._ •. _.l._. ______ ._ ••••••••••••••••••••• 

--.--.-.- .................... ' ............. ~~:-~-------•. _-------_. __ ._-_ ...... j 

: 1 f , ' 

i ,( t 
>'1 (11!,l:'.. 'c, I "pn ; .- .... :;...( <: .U ... v.;... i 
( ./ i ,/ !" .. 

/"A"l '. ',' .... "'),;../ . 
! \ :..; /~_ .. >~ 12"\/ 

IR J/~ \; ... (. "/'f{ 

~ ;,: "! y-,y .... 

: .AA) , 
; 

""j",JI'1 ,t',l) .,,\/,./1 • 

....................... { ......................................... -----... .".; 

-
Ci ,,", (~ytU', 

fl., ,-:;. Qf.:~t 

Whenever the battery h)ltage is just alx)ve the zcner diode rating, the zener diode 

25 



adual1v Incant to monitor fhe ht'haviour of dw DC car LJlkrv. 
~. .. .: 

2,9 THE (:iFNLRAL j<dODF OF OP!JCYTIOr-<.! OrfHF. ENTIRE CIRCtTI 

DESKn~. 

Fig L 17: Block diogn.un olf!!e emire IX' ... io -- /1(' inverter \v::Jem.'<:J"Uu~WT, 

The lnode of operation. of the .:ntln: syskm 'would b,.; eaSlcr i.o understand h.Y 

c<.m~;idering the block diag.ram skekhed ~jhnv~~ of r"lgure -.-' .j""!. 

A.C} im--ertn, but thc type of design mdd<:~ use nf in this pro);;::d is tbe sirnpk type 

26 



cormect the (l'~Llbl~ mu!tivibrator and then {h,,~ inverkr c!rcuit ,nld alrcadv the 12\1 bantY'" . . ~ - - _. ~ 

the second rday labeled Ru '8in disconn~ct th::; public nl<l.irh fi'onl the uutput of the 

5~'.en ihm1 the block diagram () f figure::. ! 7 . 

...... , 

.. ~~ : 



CHAPTER THREE 

3.1 ())NST!.:Z(JCTION PHOCLSS. 

course it did. 

So w11<.'.n ail tht~ huy lines have been nwdc. i1 >"Y,lS time to build the required 

prolo1ypc of th(:: pruject al hand. Thi:-; bq!an v·dh dw as!abk muldvibr<1tor circuit The 

;;lSL:lbk multivibrator drcuit was flrst developed on the breadbo,uTl so as to avoid 

The LED on the breadboard was later ren,pved (lnd (hen the output of the 

the battery voltage !eve! indicator was abo zk:signtd on the breadboard and then it wa~ 

28 



sec thdt it is actuaUy responding to the variations of thc vtdtage lcvd thHH the baucry 

3.2 MODIFICATION, 

be noticed by the equiprm>nt ::';,(lC': there win Iv..; delay in tbedli1nge over horn the public 

mains to car baUery, This was corrctted Of modiJit:d '\.vhen the capacitor r,:;ting. was 

change of power supply lhjlri the public mains to (lw use of UJr battery and 'vice versa, 

The problem or uvercharging of the 12V de car batkry \vas eliminated v.;ben a 

charger circu it '.vas introduced in bd ;;veEr! and th:n th: charging !eve! W(b cOH::;;.:::quently 

controlled and the OVEr cbarging of th<: haW;r)' \vas stoppcd" The beating up andkHming. 

29 



LEOs, 

addition oftwlJ power lransJ:;Jors also conm::ckd in PD.w.Hd drlrW wHh the one alreadv in . ~ ~ ~ 

the \vh,de system \\'(1." re , ... t<;::~!<:d <tg,<11n (i-oro the bread b()urd and it 'Norked DerH'ctl\f, 
... .I.. • v 

FiNAL CONSllUlCTION, 

wdi on the bn:.'ftdboard ailer th.' due and rorrcctive rnodificatkms that Vias h .. ~en. rnnk: to 

rnistake during the tr,mslc{ :;.nd ~;oldering on t\x:: vend')l);Jrd. 

';tep' hv sten soidering vV{lS done DJlluwing the sketch on piH}er and sr;ecia! care \vns taken 
_ _ . .. /~: . •••• . ) •• _ .J. ~ ~ 

to pn::\'ent short ~~;H.:ulting and wrong p{)larity uf lh{~ various sokkred point on the 

30 



if there was i.iny p:()bk:m usim:: ttl,: mult irnekr and db; to ensure there V·i<1S no t:;hort 
• • I •. 

CONHTIUJCTION OF THE CASiNG. 

, , 

lL; e;1';mg. 

J! 



the t::xpccted po\v{~r hy iht inv<:ri ing modu le. 

V,:::OlfrCnt gain OfQl:::7S 

V;, :::current i?<lin of (h ::: 1 00 

P·L""';ecomhry flurnber of turns ::'1 

use of ideal transformer. 

L;::: P/\l :::" 90C/220 ::: 4Ji9;\ 



L.,:: 73,64 ,. 

L.~, :: 74:\ 

H.; :::: \/cc ~'- (L6!rh:. :::: 12~O~6/0~0099 ::: l.151.1"2 

F 1 ::: l, i 5kfl 

But R, ::: R2"* 

50 :::I/L38(RC} 

Making C the subject \>,c then have 

C' l/L33x50xR 

C' ::: I/l 3Hx50:d 150 

C:::12.6p.F 



F" SUll]. 

CAL(TLATHJNS 1'0 DETERMINE THE CBARG[NG CiJHR.ENT 

Fig; 3~Ol: l7tf ciulrg;inp; circuit 

is givGH by the calculations ~;takd below, 

V,, ::: Batkry voh:,<ge::: l2\' 

V',.,,": Voltage ofMOSFET :.:.0 OJ/v 

lmin ,:;: 15·,( 10+ OJ; }/OAS 



::: 5.3};\ 

Therct~Jrc we can clJndude from kre dui \b,~ 1argc<,ahB.'. of ibe charging current 

12 v in thi:;; proJccL 

TESTING 

The testing ofd,is projec! dthough was done lmerrniHendy during the process of 

clear that the circuit v>,ouki \;vnrk convcnj~~nHy ;,vlih <111 ;hinss h~cn cquaL Now \vhil.e 



\Vhen the 

'1' .' l !' . 'j . {'.,. ' l' '!' ! ' 
(\!l tms \;;lpv:nez. \Vlthoui uc computer system gou~g od \,<,lUI.:!1 HHp ltS tna1 We 

8111'S 

6hrs. 

12hrs 30fnin$, 

Television ----." ....... ----......... --- ............................................ -, ........................ . 2hrs 45min::;, 

RESULTS OBTAJNEU A.NO fHSCUSSlON 



l1udiwting het ween.l EO V···· 200V . 

voltage regulator. 

PRECA1.rnONS TAKEN, 

,\()ME OF THE PRE('Af../T/ONS'/NCLUDES: 

the construction, 

6. I made SUH:: that aU connection:.;; \-vere tigh; and sCH.:J.d. 'NilS fining. 

:n 



CHAPTER FOUR 

4.1 

in:-:kad of th~~ cOl1trollahk~ charger used here, 

,~ " 
,*"", VROHLEMS ENCOtFNTEH,El} 

It is undoubtedly tll;'H fiJI sw:h a compkx project and as applied io of course an 

Another prolJlem encountered mostly "vas that ",!nrc lhi:~ project has tu d.eal ,xith 

I' • l'k r I"j') I' I' , '. 1. ';' po VYfL, filcHI>, 0'( tilt': component IT L ::: , S ant tile leiwr (nrH.ll'S got SpOIlt or OUUh at one 



this led me to ",;orking mid~nights Ivh.en tben::: is po:~sibiliLy of \\VC or three hours of 

power supply daily_ 

e'Jursc home. 

3Q 



CONCLUSIONS. 

The cost ofproducinil this :w:,ttrn is abouf #9000 naira. \vhicb is chemx:r than APe <:.' .. ' .... 

650A V .'l..fhich currently sells in rite rnarkct h)r about ;i250nO naira 10 #30000 mira or ,tl'l 

,,~(lr{h underguing and OI!.;OUF{~ investing into. 
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