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ABSTRAc'r 

quad-K::LM324 compare::; the varimkm at the input voltage supply. The output of the 

comparator controls the s\vitching circuit; transistor:.;; ,md rdays. Tl10 relay contacts opens 

and closes in t,.Jation to the sensed innut and :'>'""itches to the constant outntH of 220v-tbe 
' A 

digital display at the output >,vas accomplished via the use of the dela)" Ie 5.55 tirner who:~t~ 

output triggers the logic lC \yhose output controls the dl:3pjay G.fthe common anod.e 

confiflLlt,don of the :.;;even ser:H10nt displa.v of220v outrmt, ..,;... ~ ..... ' . ". .! 

constant 220v ,>yas displayed. 
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CHAPTER ONE 

1.0 INTRODUCTION 

fiUpp!y' fbI' dectronic circuits is m{)si convenientIy obtain0d from comrnercial a.c lines by 

using recri.hcfs ··-fl1tcr systenl knnvvn ~;l::; a d.(' pO\ver supply. 

fron1 an ordinary nmvcr SUPf)lv remains COl.lstant so 10m!, as :.I.G mains volfar::(~ or load is 
.... ~. J v' ...... ... ... 

regulating (k:vices arc used 'Nith ordinary pov·;er supply. This constitl.ttes regulated d.c pov,:er 

SUtintv and keens the d.c voltag0 at fairly constant value. t ~ ~.... "-',' 

repn;;:~t~nting ;:: nuctuations of about 20% \vl+:h is highty inimical to many voltage sen':3itive 

devices ihm tokn!.te a little degre0 of supply voltage f1uduation to function maximaUy. 

Under·voltage or over .. voltage ruts SC'·lcre stress Oll dectronic cOH:ponents. The l;:iTed 

accelerates the conditions lInder \'·.:hich a device gradLw.! ly weakens, become:3 rnarginal and 

final! v\vears ow .. 

computer systems, p(intcr;~, scanners etc are rnostly afi~::cted by over-voltage sltuatwn. 



in order to prevent the havoc occasioDI.x1 by fn:.qw:.nt Huctuations in ourp!":)'»,:cr 

supply, the need for automatic voltage reguli:1tur (/\ VE) h pertinent in order to sust~.:;in the 

to rnaintain the Otrtjlut voltage ste<:idy at 220\:'. 

The autom2itic voltage regulator is a short cut to stabk POV,,\y sUPJ)ly. The under-voltage and 

over-voltage protl;'.cdon are bOlh achieved by suitably biased transistors as the GiSt;' arises. 

'" .. l 1 . ., 1 ' ., I ,. f .i' '!' '! " . Kaplo tucwaU.ons SCnotWIY s wrtel'l ttle usetu lLCSPUl1 0/ al! Ciectnca alW elcctfomc 

equiprnent. 

/\n autcnni:1tic voltage no:gulator monitors the input \oH:'l.ge, then s\vitches the output of 

the device to the transfCirrner tap that gives a constant 220v output \vith no need fiJI' external 

ag<:'T!t Thus, the undesired 7
y·o!tage.::; as a result of O\'d,·voltage or unck'r-volw.ge at thl;'. input of 

bput;-; 1.90v 
220\' 
250v 

regul.ations are rnost useful in thi~; part of the continent (/\frica). 



Auton);;~Uc voltage reguLnor prnvide'3 prowctkm from under-yolti'l.gi5, 

surges, lightening and all j-:,-mn:3 of voitage fluctuations, Auto/nD-tie vcdtage 

regulations aremoA uscfU1in this part of the v./orkL 

machines, in hornes and oi11ces. --r~he incorporation of the digital display (jf the 

outrHJf is to enbmre precisions and i:}Ccuracy (\t the ()utpuf voltage of 220+.5 

constantly, 

1,1 OBJECT!VES 

The objectives of this prqject are to provide a regulated voltage supply to electronic 

devices (lnd Hppliances at the required rate 'vvithout tluc-trmtions and a mea_n~, to guide 

Tlw digital display at the output is to en;~un.' aceur~-H:'y and precision at the standard 2::0\/ 

'I.C. that required f~)rmust ::lpplbnces. 

1.2 MOrN A TION 

In an ordinary power supply, the voltage regulation is pOOL L::., {i-c output voltage 

(:lnnge appre(?iably with load current ?vloreover, outputvoHage also changes due w 

variations in the in.nnf <'l-.C voltage. This is due to the followin£": t v ~ 

Electronic circuits >,,,,ill refuse to work satisi>l-ctorily on such output voItagcfluc{umion; 



This pnJjectl:.:; boni"out of the need Jig steady pov-.;cr supply to dectronic and electrical 

deviees and to e(l.uaUv serve as a fw.ide (.;.}.:uinst d::una::2es to e1e~;;fwnic circuitry due t<:) 
~. ',...' "'--' .. .- .. ' 

lnces~;:mt power f:1uctuaUons dS well as outages \',fhich are not healtby h) CGlupuicrs, 

1,3 METHODOLOGY 

·l~! .' r •. \ 'R "d" , l'! ~ .... 
!it: consrn.KtwD G1 1"\ ¥. wrtn 19lt<li. (lSrW1Y at t!w output tentnnal requ-:res an auto~ 

tran::;fonner 'Nhich provides the unregulated voltage supply and rmoer thi.:: switchi.ng of 

relay::; (J} in. conjunction with (2) transl~~tors t<:) give the regulated :4<lndard 220\:' at the 

1,4 PROJECT OUTLiNE 

t\\'o comprise::; the literanJn.:: review (3$ well a::; the historical background, the blnd~ 

diagram and theory of operation of the drcuit Cbapter three is the design procedures and 

analysis of the project. While chapter {e)uf conmins the COnl'itructiOH, testing and 

discussion of the results, Chapter fIve indude$~ the conclusion, the recmnrnendmion and 

the rekrences, 

4 



CHAP'fE R T\VO 

2.0 LITERATURE .REVIE\V: 

Th~ location of electric power g0nerating station in distant areas from fh0 

and researching by great minds has revolutionized the devdopment of tl';.H1sf~H'n:eL Sorm~ 

T' I' "d d' .'" , " " d 
I. nroug: /'LC transmISSIon an r ( lStnnutKH1" ;;tlternatmg vOltage can ix'mcreHse or 

decreased depending on the mode Gfop~raiiol1S, In ;\igeri::lf;)r insf~Hwe, about! j KV is 

gcrwnw:.d from the hydrrH;;tatiou which is tbt';n step-ur to higher voltages of j 32KV by 

/, -l ' "j '} • I I ' 1'1 '" tr<wsmrmer ano later step-(10Wn to LIe requlre(. mac :mes ::UK. LH sorts 01: appnances. 

The rnotorlzed techniuue encountered some shortc()mi.lHJS ~'lnd uI)heaval 'yvhichincludesit . ~ 

rnechanica! in operation, it was not cost-eff;;;ctive and above aLI it \vas bulky, (improper 

Another nrJtahk approach that was intn")duced '<-vas the resonant-circuit voltag0 

'.vitI-! <t parallel inductance and capacitive resonant "vhen the Ene ',io1tage is belnv>:" the 



capacitive and the ou.tput hills below the line vo!tagt~. 

It dernerits \vere; it perf(}fl1JanCe is freouency denendent; it was bulk v and \V<l;~ !ater ' .. ~. ~ 

replaced b'y' the n:'imlded d.c inversirrn Jutomatic voh,h~e remda!.oL 
r .. ;.I {,.... I",,' 

Further research led to the re",~ulakd d.c outJ)ut it-on', the o<:)'~<;er sunplv is inverted 
...... r),:., ~ 

The phase c()ntrolled. UtH01Datk voltage regulc-ltur replaced the n.:::gulated d.c 

detem:dned by the control Cly\;u1t in such a '<vay thm the voltat!e across the load c{)nnected ' ...;; 

This approach responses bst to voltage f1uctuations at Hw outpUL This ~lpproach is not 

. l . t· , ! ," . )'" t I eXl1eDSlve ano not ileavy Gut tne output vo t.age waverorrn IS usua iy' (L:.stor ce. 



the tap~ on the io'>v ~;upply voltage of tb~ tranS{OnneL Ther~;; is a control circuit ,xhien 

good percentage regulation, 

Ie APPHOA.CH~ 

n~quirem~;:nts of the milit-1ry \vhich 'NaDted :;;maj fer sizes of tb;;ir electron.ic equiprnent to onc~ 

tenth, The ltd to tIll':: develm.nnent of micro~electron.k dn:::uits knm;,/n <b intenrated c1.n::uits 
A t' 

J,S Kilby V{(1S the fn;t to dt'v('kp a.nd Ie in 1958, a ~;ingk: monoJ.lthic silicon cIT;p in 

\vhich active and pa.ssi ve dement> \,·;ere flbrkated by ~l..J(cessi v:;; diffusions and 

Ie im::ludinn the interconnections in a single siLicon. (1111), 6- l__ t 

The merit of the Ie approach includes: 

7 



2.1 PRINCIPLES Of.' OPKJ1ATION (A VR). 

L if produces a signal to opera1"e the s'vVitchl11g unit. 

, f !"j d . I I . ,. 1 " I ., vOltage (:>" t!lt~ regulator to a constant pre ,etenrnneeva ue wltn feast POS:':;l t) e vanaflOn. 

\vifhout hunting or continual fuc[uations, 

In a true A~VR, the tv>'o bat:;ic units l1Lnndy the monitoring unit <lnd fhe s\vitching units 

can be separately ldentii1es~L In many circuits however, thi:? ;\',0 units cannot b<.'; distinguished. 

pOOL [4] 



2.2 THEORY Of' OPERATIONS 

tn:msti)rmer is rectified by the fuB-hridge ft'ctiflec The rectified otnrJutvolt.age 15 flU,ered by a 

connected across the zener diode to f\.rrther remove the c:"i;;;ting ripple;;; that have e:x:aped 

from the filtering section ofthe ('ircult, 

The cornparator s~;;ction is rnade up of a quad Ie !.J'A324 functruning as comparmors 

unregulated d,c voltage is applied to the 11on~im/erting pos:1tive (+ve! input of the 

comparatorlh,H' sensing high level above 220\/ and ,a r(:fl~re.n(;e ',°oltage corresponding to 

the normal voltage is ted into the inverting (~ve ) input of the op-nmp. The unregulated 

J-Kl'Ner SUD!))V is kd into non-invertim~ irmm of the ('omnaraior 2 \vhik the rekrence ... ~. '.... .... .'. 

voltage is applied to its inverting input f(}f ~;e115ing voltage le'vel bdov\" 220\/, The 

which in turn is connected to the dday circuit <1;;; v,:ell (15 the log1(; circuit io the display 

circuit-

"1~!Op'"e· "If,> ~'hr"i' l'<1a'"IY> i'nnd' itl" nl"'''' t~'rl' "'Ll,, (lnp"at'"I'Y)'" (> r th'" s\"itcHnc> '+'l:P1t The'; 'W:' .. t:.WA < ...... { ..... ·v ). { ......... ",'''~ .... "...- ..... } ". ~.~........ .t .. ~.... 1,. !.{ .. ), .3~ ...... ' .. 'f ... •. : •. w v l. ~"" .•. /'~ '" 

I, \Vhen the supply voltage rises above 220V 

2. \Vncn the 5uppIy voltag.e is norma! at :220\/ 

9 



"There an' tbree ma.1n conditions for the operations of the s\vitching circuit They are; 

1, WhtT! the supply vo!tage rises above nov 

2. \Vben the supply voltage is normal at 220\/ 

inputs,VTZ 1 and the fixed rderence vo!tage V,<,r at the cathod~ {,fzener diod:;> 

outpUflnverted to the positive rail and the base or transistor 'r1 \vil1 be at higher potentli:1! 

rday RL 1 and the nr)nnaHy open contact of the relay closc;~ to the voltage level 

approxirrwtely 220V, under the smne condition the output of cm.nparalof2 .fllls low since its 

\Vben du:re is a supply voltage of 220V, there W11! be rlocurrem nov./ing to the base 

of the transistors Tnl and TR2 \vhich implies that both transistors 'NiE ren1ain in their cut-off 



O!ltpU! :>~ipply W 

bild' 

:...........----------.................... ! 

! ! 



CHAPTER THREE 

3.0 DESIGNANO IlVIPLE1\1ENTATION 

3· 1 '1"<1:1'8::' Sipn:.n .'U TTN. I'-S·'.S· 1') p S'I(" N: )(. .t .1.1.£ ... :..~. \.,., I .8~ .l .. ~.l ~/.l . I ...... 1 !:" .. !- . )1:. I 

Electronic's circuit ne~;;ds po,,ver to \'lurk. In :nost case the t;;n~;;rgy is provided by a 

circnit called the l'}ower SUlJP!v. 1-\ DOVler sU!)Dly fi:dure 'hill affert aU of the other circuits . . t r".,; A I t ~. 

corrverf ('tlrt'rnD.ting current to djrect current (d.c). 

,xithout th~;; use of center-taped transforrner. It empl!)y the use offK.mr diodes (,1} conn;::.ded in 

and D3 are cormected to form th;::. positive output tennina! of the circuit \vhik the anode [ead 

ofD;: and 0 4 are connected together to brm l,egative output of the circuit-il} 

3.2 RECTIFICA'II0N A.NO S]\100THING CIRCUIT. 

The umeQu!ated .ic IJower sunr;!v contains a redifler and a Gher Cil"{;uiL 
'~.. . : ~ 

i.r; ihe reverse direction. The variable (I,e VOhWlt' is rectified throutE.h a rectiner circuit using n ~ ...... - '. . ...... ..... --

full vJ<:we bridge re!.::tifler as shclwn below, 



Output of D~; & D4 

FlG,] FULL WA\i£ BR1D(JF RECTIFIER 

DESIGN SPECIFICATION, 

f,;;;;P;;Sition -fripc -part;;;;r';ber"~-----"'(j S;;;'g0'--'~~~~""""" ····f .. ii£~x, ();~;;;;;;i1o~~--~~UT~~;;::"""i 

: : Ii. /'nd--n":'f'<'V+~'(,'t I 
i i ! I iA> :~~'~''''VYV';:'' .......... :.:::~ 
I--DE;dt~ ~~~ .................. --t S 11 ;c-;.;; ................ -~+ .. i~j~iO(ll.~~ .... ···········I···i~·;~~tIi'i~~;·t;;_;·il········~-r~~1-)~·~··5ijV···~-~~~ .......... .. 
L .. _ .. _ ............... ~~~~ .. _ ....... 1 .............. ~~~ ..................... L_~ _____ ........ ____ .......... ~ .. ~L ...................... ___ ~~ ........... 1 ......... __ .~~ _______ ....... ______ .................. ~ __ j 

3.3 SMOOTHERfNG OR FILTER NET\YORK 

capa.citor (1 OOOp.1) conlli-=:cted across the load terrninals .Thi:s capaeltor is ch()sen large 

enough to provide accepLlble lovv r(np!e voltage ,with v(lltage r.aling sufficient to handk the 



worst Ulse combination of no load and high 11m: voltage, 

Pnbatin::z d.e is not pure hecause jt contains an a,;;:: cornJx>nenL The H.C component in i:1 
~ . 

FHteris n~:;ed to remove ripple thus producing a s:nooth \vaV('f(lnn that \viU approach that 

charge to a load. !.2 J 

chmges to the peak. appUed voltage \vhen the voltage drops: the c<tpaciioris disd1<trge d 

through tbe load, Since electrolytic capacitor is used. 11. \vill cbarge quickly 'vvhen the diodes 

vohagt' but v;ilh variation called'"RIPPLE". 

T1K' effectiveness of a capacitor hlter is determined by: 

1. The 51ze of the capacitor 

2. Tlle value of the load 

), The tirne bet'Yveen pulsations PJ 

A GIO(tcitor value of abollt 1 OOOuFit:; used in order 10 give tlw n>quin~d smoothering. ... .... ... 

The reactance required is calculated:. 

Xc ::: U(2nfC) 



"" 2,6530 

H('~n';" » '«"~'<": ,,'·'l-..f> "f/.·..., 7f"J.' >A,:"'" CL,q""I'~ "j" "h,> l;n';+)YjG J'''<";<:~'i'''' ,.. v'"'· ..... ~ .... ~,~,~~<:... I ' .. ( , ... ~..,. ..... ~ ..... :. >;:, ~1' .,.01. .. ) "",t ... <:. ... .7"-•• <.~ t ... h .. ' ,,{ ... ( ... 1. •. { -c', ....... ;.{,.< ... )! . 

Current through the capacItor <~i\;f(; 

304 REGlJLATION 

'The d.c output >,/oltage can chang~ for several reasons, the fl,C voltage rnight incn.'a~w or 

l'11nu't (·l",'("n"'" t, "'~'.!< ~ 61.".', 

35.0 g\VITCHING !C01\lPARATOR CIRClJIT I1ESIGN 

designed to con::.parc voHagt's fronl :3t~nsing circuit \-vbieh is fed tn the norl-inveliing iJlpm 

voltage divider n~t\v()fk. 

'-::1 "'t " 17 N' ~<IN{" ("IBCr'"!f'I' .7.~ •. l SF", :Sl .]1 ,1'- ~)J, .1. 

Tb~ sensinil circuir in an A \TR rnea.smes the chm1Qes in rhe main SUIJplv and thl~ 
.;;:-' ~... . / 

outmrt is compared uQi"1inst a rei:erence by til';; CDJ11!)arator circuits, For this desi~J:. two OJ ... . ........ ....i .. .;.; . ' .. ' 



! 1 " w v 

Pmver rati.ng ::0 500 rnW 

Ix ::: pi'! 

SOO/l\2 rnA 

::: 80.61'nA 

Rz ,:: (\ide ... \! rdVR2 

5.8rnA 

Th·' (J"" 'n ( 'j" ,.: ., (,," . .' ,: ,. i . ,. <. .•. :;,clL, J. d:)~. ~,)lnp(tr,ltCl 

Al ::: -KURin :::229kl1 k 

:::: 220. 

:Reference voltage, Vf ::;, ,,:: 6.2\1 

--~r-------""""""""""""""':"""""" 

971~ 
.. =r 

, 

Adjusting the variable l"tsistor \fRo fwm (0 -lOkO), 

}\l the max irn UH1 value ofVn; of lOkH 

1£ 
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\lCpI ::: \ld.c*bl·vrl /(f.~ + 1~zvrl; 

12'''1''' 51<. in Ok .,. Sk 

4 \! • v 

\.>"hcn \/[J '" O. 

at minimum v:.dueV cp2 

::: 220 

The resistance varies between {5k ······· .. ·15 k) 

10)(* 12V;" {10k.,. 5k) 

co, 12V * 10k llSk 

""8\1 

thereJi.>re, the in put to the inverting tennina! ranges fr~m1 (0 - g\i), 



'To turn ". off comparator I, the voltage to the non-invening input rnust be bel\v<:tTl (4V-

6.2\!). 

~ 6' t} "n:;IT("IJfTN(" ("rn'('f TIl' 
;0". ~ .<~ • .s't''f . -" .J.l.". )' ~-' II~ ..... t.-. . . 

The {)Utput of the comp;::rmor is used to control the ::>vv·H.ching circuit v·/hich co!nprises 

actwdly l.11Qke~; or bru:tks the electrical circuit depending on the output ofthe CtHTlp::lra!.ors or 

3.6J. S\VITCHING A.(~1'lON Of," A 'fRANSISTOl{ 

characteristic~; of a tYl)ical tf(l.n:~.i.s(or L-Jr a comrnon ernitler (ontj~:wmtirm. The !oad-linf.' IS . ~., 

dru\vn r(.H' lORd Re Rnd the collector HJPply \\:c. The char,:lcteristlcs are i.1rmngdin thnx~ 

19 



to be in OFF condition, In this condition l~: '" 0 and the coib:tOf cUlTtntis cqna! to dH.' 

kmnvn, 

f\w;er ioss co, output voltage * output current 

a $\vitch in the OFF condition, 

') ('H":! '-'" <':":l'l",""t' ~""l'; r;~h!l' Ii'" '\vhi"n 't1-1<-< 1'111'" it , .. {',!t'('~Gf~ ; <.: il':("j';'" "':')' D1 "j"!1 n,')<'" ;tl' \'» ttl;"" ",f)l !0i't';'l' M) .'." ...... { .. • ....... A_A..~ .. )' ... · ..... ·0 ... ;.:>: ",>. v¥ ". \.. . )~. ~ " ..... J .... c.N A.") .......... ..,... .~ ... ~.A .. ........ t.· ..... :').,i. 'I)..., ".~ ... !- .... ,_ ........ v ... . 

saturation collector curreni' ,Eo>,v;:; ,the tl'anSlstor;s ~<aid to be ,~n the ON conditi'Jl1 .In this 

eonditi'Jn, the satumtion co !lector current is given by 

The uutput voltage in dw ON ST2:W is equal to \\n;::; and output cu.rr:::.ni is lc(sat}, 

3, h.::tive region; The OrF and ON .regions WT il.1C stable {'('glom of operation, the active 

'.vhik chnnging from OFF state to UN state In figure .. , abo'.;'c Hnc :\B is the ,~dive region 

,The coDeern!' curn~nt lncn_'<lH'sfrGrn lc,~o to !cisai) don};: the Linth AB as the transistor is .. .. . . . ....." .. ..' ~. 

:20 



3.7 .RELA. Y 

L The cod 

prnpr:rnional to tl1":: am.()unt of current l:1o;;ving through the coiL This ('<Ulse an annai'ure to he 

Relays nonna!1y having a tirne integrating blocks ,w'hieh in rn.o~;t cases ~tr..:: springs which 

82 

.~"'''''' ................................. ---~~:=::::~::==-~:3.r'''''''''·····························''·''··'''' 
mm"' ............ • .................... ·1 I .~mmm ..................... • .. 

• _~''''''' •••••••••••••• .-.-~ __ --~~ .. m""' .. '························ 

FiGS 35 RELAY CRcurT 

It enablc~; small currenls in ('De circuit to cnmrcj a :nuch larger current in another circuit or 

the sin::.ullaneous ;:,v-itehing of nlore tlwn one 6rcuit. 



:; Q PI) I( If ~ 'V (""SI") ("'1 rl 'I' 'S') I,' S If ['~; 
...... "O~,J J .I . ..:J . ..:Ft...[ _·1.8:'\., " ... ' ...... 8 .. 8. I .. 8:·..:~ ..... I.~~:Kj.~ 

For Ow purpose and obje(;tive~; of this pwtect, the JI10nnstabk mode- ()f the-NESSS 

3.8J. IvlONOSTARL.E OPERA1'lON 

1!3Vs thism.Hkes the output high (+"v's) and the capacitor ('1 }tarts h) charge through resistor 

, , 1 1 . ""l tn > '''>,n~'''l'n'' :.,.", 'i : 1'" 1,"'Yt ""'00<"'" : ' , 
! ~ V'"~t ...... :.\..' .:. .. -.. ~ .,.\...n.~.) ....... 1<:... L ..... ' ...... · t. ... lt:::.;::: ...... ·1. ':. i .... ). 

The reset Inpm (555 pin4) override~, all ~)therinputs and the timing rnay be c;;ulcdled at n.n) 

5 ~ 2 U')\~'l[(r)~r"'Nf R·p.<;:,'p.'r orl< 'If''l")I('Gl<~O ..... ".~~'" I \ 'f J:...:I"'\.. \.1. .. r. ... C:.~r. ... I J:'\. J. n.s. :s _~.I .... I' 

The ca.1)acltor takes u shorf hne in chan:e brie-H" holdin,i2. the iwmt cluse to 0\/ ,xhen the t- --.. • ~ t 

"';"'I""t '<'; <:'\~'l·ti'I ... ,,:l ON· " i\ "V(;·,.·1·1 l~·';.'v 1,,;.> '"")'rl'fl,,'~>"("r! 'l'n =-lv.r,:·'<'lld ,,;vI't'n' 't11<' i'fnYlc i t')r if rnanual ...... ·.{}.v·~ . .::s ~ .. , .. , .. ...... .... ,... .. .,t ..... !. ,_. ~ .~ ") ... s. ...... J, .. L .... .i t ................. ". .. ~ ........... t,\... ...... _t ... k' ....... ~. ~-. ~ ............... s.t ...... Ji '-

openuion is abo requin:;d. 

. ......... ( 
L.l .. 



3.8.3 EDGE,,·· TRIGGERING 

I,' 1 . . . 'J' , . ~ ." \. , 1 f'" . 1 • 'j 1 t 1e trigger mput 1S stu jess ti1an u~, is at l11e em 0 the tlm(: peno(:, ine output 'iVl 1 

rCH1ain high unti 1 the trigger i,e; gr(;ater than II; V s . thi-; sitw:, don can occur if tk' input signal 

is frGlu {)N OFr svdtch or sensor, 

connccting the trlggw signa! through B cap:!..~itor to th(: trigger inpm .The c;:lpacitor passes 

The resistor bet\veen the trigg<.::r (555 pin2) ;;1nd ·i·VS ensm.'v; thm the trigger is n~mnaily big!., 

3,9.0 LOGIC CIRCUIT DESIGN 

3.9.1 THE S~ H LATCH 

A latch i~; a type of b ist:l ok H:uHivibralor .An activel-U(jH input S-R (Reset .... Set) 

'.r-' 11'· ... ·j·· ' l ' C' l>l l'" ,., laterl 1':: mrmcd croS~H:'OUp e(! ('iU :( gates~ an !:lctrve .. · ow mput .:) -- ., ,.ate.i 1$ tcrnnen ',vltn 

t\VO crostH:ouplcd NAJ<D gates and j:~ eon.nedcd to an inrmt of the Ol"Yposite gate, 



U1A 

74LS27gN 

inddlnitdv until a LOV./ 15 tempioraI'il\, w)f)li,;;d to the R-!111Jut \vilh a 10v.; on tbe R~ input and ... .., $ l ~ 

'yY'~'H <;;' l' ' .. ' I" !'I'l'--·'1I"I' .. ···· ,-- . " a .rill.! on ,> , tne output o' gate U,' I.SOf(;,e{J r ,Ur, . ,nlS 111g,n on tnt ()., output IS coupkd 

back to an input pf C, , and sir:c<.~ the S- i5 HIGH Jhe OtH-pm of G; goes 1o\\,. This !O'X l.m the 

Q OlHptH is Uwn coupkd back to an input of G;, ensuring that tl.1e Q- output remains HIGH 

eVetJ \vben the 10\,,: on the R- input is rcruoved. \Vhen Q OUtj}tH is LO\V the LHCh is in the 

RESET :4ate .Nov.: the Ll.tch rerna.ins indeDniklyin iheRCSET :;;tate until a LO\V is applied 

tu the S- input 

The outputs of a latch are ahvays cmnpknH.'nts of <.';ach other;\vben Q is LO\V Q-is 

HIGH .An invalid condition ill the operatiot) of an active -~lov,: input S- R~ latch uccms when 

outputs v:iU atten1pt to go LOW .Si.lKe therelS d\-vays sum:::: srnall difference in the 

24 



I ()' '~~i "-,p,npi ~'f<"l<'" 'rll;'" 'j'n tl""l' f'c'f"c,,:,; <'l~i' ",'l"l'1':'t (ii"t~lP' "!;,,.,'"'':''' 'J',\'j"" :n n''''''''':';j'' l::q"-:;}'l is' 'I _,'\. 1"( t ........ t ........ · ... t .t ......... 1 ...... > ... ,...:. s ........ ,~,~ .. t ............ l. .. :"{""~ ... ·" ..... J .... ·" ...... s b{. .. ~ .. ' ' .. '~' .,"-,( ... } ... ,{.' .~.'-- .... "L;') ~ 

3 10 ST?\"S:"N --q:·'(--<l\,!tE"'T D1S"OI ~,"\J (Ta-'Re" "iT <.J. ).~ £~ / Ii .. .! Sr.; .~1'f1. ~~l". J,~. I .1.J}'\, I' ... 1. ...\.)1.' 

[nch ';rgmeni (a through to g) contains an LED <'is shnvnby the seven sYlnbols, The display 

, 1 P' d" 1 J' i'!' I ' J •• ' shov·,;n us ad {ne (tHor es 11eO to~euwr anu coming out 0 ' t!1e n~ It SlUe as a slngie connectIon 

To underA,and hovv segrnents on the display are activated a,tId lit as sb,)\vn in Hgure 7(ci,if 

sv{ltch b is closed ,current Hows from GND through the Erniting resiH,or b, segment LED m"Jd 

out the common anode cmrnedion to the power supply, Onl:';: segnv.':lt h \vi n Light. 

.The::;i.' five s\vltches \vou81d ground the corred segments ,and a decimal () wouJd be appear 

on the disnbv ,Not;;,.~ ~hat it take-; H OND voltaiie (LO""V lode \evell to ,lctivak th~; LED . . ~ ... -' . . _. . '..,.'. . ....... ... 
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SEVEN~SEG~D!S?LAY 

va Vi 

3.11 DESiO:>! OF l.KVA AU'TO--- '1"RANSFORp/lER 

.. :.". 0.15. 

Sundard frequCtKY f ::: 50H:{ 

Curn:nt tknsity 

i164 

Stacking LH::ior ,Ks'" 0.99 

"") .... 
.. :.tJ 



.... 1 

Ttan.sf(YnJ1ation. Rat.io~ l( :::: f:~s/E~r~ :::: N"s'/ ~.~p ......... , ....... " .. " ........ " .. "., ..... " .. ",., ......... "' ...... . ~, 

11('\//\::: 122 FlJm!\cKv,rJA \V, .. "" .... , ... ", .... , .... " ...... , .......... " ... , ... , ......... ".3 

Th<.3 square nf length of stacking is directly prop<:)rtionai t<) the Area of Core; Ac 

l\Jso, f\\;' :::: K.oKs\VDo! 4 .......................... "" .................................... , ..... .4 

Do ::; Core circle diamder 

\Vindow width is giVt'H <'l:\ 

\\l :::: ~< .;/2 ... " , , , . ~ ~ , .... , , ~ ~ ~ ~ ~ .... , ~ .. ~ ~ ~ .. " ., ., ~ ... ~ ~ ~ ~ , _ , .. ~ ... ~ ~ ~ , ". , , , ... ~ , , ~ , , ... ~ , ~ , , ~ ... ~ < , • , ., •••••• < < ... 5 

Ac ::: )(J ,.;,.-here X is the core \vidth)., ............ . " ...................... , ............. ", ........ ,,' ",{} 

Number of larninD.t10nS, Nt "" L! 1. .. 
, 

" .••••••• " , .. , ........ , .......... " , , • , .... " ..... ., ~ ~ , ....... " .... ., ... , f 

From equatl<:m 1 

::: OJ:) ! (1 :~4A4*0.4* 50 ) 

, 
16.89 em" 

!<.ecall; 

Ns::: nurnhef of turns in secondary 

\1ATHErv1ATlCAL RELATIONS ;CALCUL.r.\T!ONS 



'!'J s ! p,; p .. , , , ...... , , , , ...... , , , . . . .. . ..... ,', ...... ,", ........ R 

f\)'NCr :::voH.a.ge (v) * Currcnt 0) 

J is the rated (UYrent in Arnperes 

~. 1000/220 A 

4.55 /\ 

The total m.Huber turns In tk: winding NT :" 71 +54+113+85+355+41 ::: lSi) w.rns 

respc(;i. to the output. 

,the output "",it be nW.intained at 22f},V . 

= 220 * 759 i 220 turns 

TH.s rut::ans thm at Honnal op.')'(lJions thc nurnbcr of turns in prirnary \'"indirlg b equal to thal 

(;68 turns 

\Vher~.:: there is a hrrther increast:: in frorn nonrw1220V to :3~1)' 280\/ 
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T~S2 ::: 220 * 759;' 280 turns 

:::; 596 turns 

Ns:; ::: 220 * "159 j 190 turns 

::: 873 ,-urns. 

This irnpHe~:; that the number of turns increa:<es \'.:ith a decn:;as,:; in voltage. 

Cu.rn~nt in thcwinding~ 

:11-1 =K.\./;\/O,9\/p 

1000;' ({L9 * 220) 

Isn ::-;: KVA I Vso 

.,' 1000./ 220 :\ 

4.55}\. 

lOO(} / 250 /\ 

4.00j\ 

1000/280 :\ 

:::::: 3,57 j\. 

1000 1'190/\ 



Area of tlH~winding conductors 

When~! '" current (A) 

') 

A "" ;JlTi'i (mm,") 

, 
J --- 257 * 10 0

! 

Area"" I! J 

, " ,. ~ , , .... -..., ;, ':f}";,';' }\]? :::: )~~Jj./ ( :.:~)} r _ .. 1 ,y.; '11l"A:: . ~.~. 0./1 .s" 

Aso 

3D 



Cl1AP1'ERF()OR 

4,0 BLLL O.F ENGINEERRING IVIA.TEIUA LS ANn EV/\LUATION 
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CONSTRIJCTION~ 'lES'flNG AND DISCUSSION O"f'H.ESUL1'S 

4.1 CONSTH.UCTION; 

At this point, the various cornponents were sdtkrcj 011 aV ero board. The 

soldering was done at intervals:. the circuit V./:.\s te:~ted ~G cb.cd~ if it gave Uw desired output 

The step dO'v'{H trafl5iorrner 'Nas first rl10untcd on the buard and connected to the nvrins 

to (tc .Tb;; cL;; 'yolLlgt;; so obtained 'Nas fed tbruugh a fIlter circuit to rerHove the remaining 

ri pples in the system .The 1 OOCp F c:lp:lcitor "vas s(.ldered on the board to filter the output of 

the rectifieLT1K output of tlK filter V-ias measured and found to be 12\1 d.c. 

A 6.2 \I zener diode \V[lS soldered at tlK output j)fthe niter to reguLue the 12\1 d.c filtered to 

about 6.2 V, but when it \vas nk'Hsured using a rnuitlElder, it read 6V at the output Gfthe 

1';'"1'1''''' l~1':"·';-"11t I'll t1-,"> '>lll''''''11''. ,;:lsi' ""·,]"'l"r,',j ':;c'~r"""" 1'11" ,,>:j'p.,:j, nl····;jl~" '~"·l'''J·· ,.lJ·')·'l~" ;~.~, 1'!(C'~ ...... 1' j .)..., •. -' r ... · o(,o..~_"i>' ...... _ - .~\.. 10.... L......~.., ' .... i .......... 0.-.............. -...., ...... ) ... '\...... v~-'"-' .. \." ....... '\.-!., .• <.~.;. '." . t ... .,.. /,.-\,.. {.... .., ............... {.;. .... ~., .... wi:. 

The base of the LC U.,.f324 v':;;':s soldered Of} the board <lnd the Ie '\v<'!s UkHmtcd on tlK 

1'''''1' ""')t' ~,.. '\."'1';"+1,' 'r'<''';<:''''>1' \.1,-" ,.,nf'l tl';e ;11",'1't;n<} l' (~""'lt ''It n;~l ., 'Yv"·" {·,)'rl<><>"·fr,,·l in "'V"' C;'!tp,!t ~ ....... :.H ........ ~ :;.V ) .. ~.".( .... j ...... ........... L .. ~·'.' .. { .... :':' 'u ..... ~ .... :." ",' .I. !'::. t ... }J'''' c, .t .. .!...; _. 'I"' .... v ~,... ..... ){ ......................... t ........ ~',"" 

of tb:. zener diode to represent a reference >-/u1ta~e of the Ie ;:;ervln:J ~t:; comnaratorl,220KO 
J .... .....t-

"'~l' "t,·),,· ":"".' "(>1'l'.i"'·i", "j l~i>t"<~'r'er' VYI'r"~ ,,,';r\ '.1);11 1 ''''11'1'' n'1' ,j. ~";.,,,~ ,..,')' PJ"'{"';>;i ·i(> +\/"';". PI' f' 1 :~;) :) )~ ~ -,,¥I..:"!':- ~ .• _~ {,)vlo"·~A/I,,. .•. ' ...... ~.-.: ........ : 1:" ....... ....:. ....... t·... . ~ "'". ! ...... t··!~· '""<, ..... v ............ ( o ...... ~ .......... t.J ............ ":'. J:' .u .... 

was connected to He 109 transistor (NPN) through a 1 1<.0 r(~sj~,tor . 

(·«"V1T)/,.,"·~tn!' :; \1"i~ ;t'" n1· ..... ; "nl'lll";'j'r~d t,;, ill" "J,;>ip' '1 qf t' \1'" Z<'>IY',I' ih)i~." ·t!wf,HlPh a 1 !<..{} .' "~':'l:.{H' ... -!- .... , . ....., I {~ . ..J l. ~J" 5: 1.! .... lo,..~ ........ -..,.' ............ <:. .... \.-. <:. •• ~l... ~.~ ..... :. 1 ............... ~ ........... ~ ...... ~v ,. .... - - Q 



'rj""C ,~('!IL'i"t('!f<'; "I-' ')pi}l tt'~>t'l"'l\ot'('l' """C""" C""'111"cti'I'j ",., <'h,~ n",j"\f<' ;j'j <:1'<"1' "',<: ''''n;:) ~N, ~(!()nJ .i ........ A .......... "'. ~ .... ~ •• .t t, ..... -- ... l-........ } '. ~ ... \.'.s...... ,'..... .~.~ .. ..... ' .. l ...... ' t ... ~'-.• ,... ... ~v " .f. ................... '_ .. ~~!. ... J l~ . t,~ \3 

;'ll:(l\..'jl"'~ V,"""", "'(\<~ni~('';'''i'l "C"'P<:'" eae,}' r''''!a'-' '~"'l''')<';C' D1'l" ,! ,>ll,l Y"j'rl 1 '1'1'''' P'1'1'tt"l'<.; ,')t':'(,,,,,)t'l, 
"r. • .....,;1 . '( ............ "..··_.·t ... ~ ........... ~ .. <:.y .. lYe } •. ..t ... """ .! ~ ...... ~ ) ~ , .. ~"... ) •. "'.-.;;.}.:: .'. --r . .i .. ~} 1/ ... , ..... . ~ ..... ........... ~ "... '-, _." n._ i( 

250"1 or [O\V voltage of 190V, 

Terminal 2 of the fir::;t rday \-vas cOl.'JJkd,ed to 250'V terminal of tbe <Hlfo-trans1onner, 

[iL50 terminal 30fthe second rday was connected to j 90Vwnninn1 of the <:1ut{)"transi'c,nner 

! "'" 'I' '" '" 1 ' 1" i " n-, 1l!>" f"-,(,,, ";)t"~ \~'C'<: "/"l:"l{-'C~ti"j t,', : l" {'''j'jl'llrl,'l' 1)1' 'tl"l{-" "i> ("pi "n <!<H'\f», ',,, r)11'" '\' t :,,~ p"l"n'), it';0 ~): ....... i~ ... ,,' .(~ •. ". ~ ... u.-, " ... ' ........... ...... ~ ... .. ·v ............... " . ... ,~.!...".. _ . ....... ' l.. .... .}c .• ) ••••• ;.\.-.!i ..... "~"'" ~ ..... t ................. " .... "'t ....... !i ...... , 

Relay RL2 operated and change to tennlrm! 2 'vvhen the voltage v.:as normal at 220\/ i.e nnnt;: 

soldered to the VI;:ro hoard and the terminals ,;vcre connected to tb;: inputs of the 555 timer 

v!ni,:h is tk~ delay circuit 9V d,e 'vvas supplied through pin 8 to eH:::rgized the dday circuit 

'\vhich tlndday:~ a,tId SET the OUtput pin 3 h) [;, HIGH 'oNhich h COr1w:ckd h) the input of tbe 

logic circuit which L a quad ~. latch Yin2 of the logic Ie \\-,;::'S u:mne(:ted to a high v.:hile pin3 

" , ! } i' 1 ' ., ,i, ,'" . • , , • , " .... ,j'\" v.;l1l.ch was eonnecte( to t 1e i.. 1spay Cli:cmt rn cnnlrnun anoue conngunHlon 1'0 dl~;pW,Y L-bJ .: 

at tIK output 



was ~~rounded, througb Ni\ND gHV.'S 0F'r<lJing <is flip-flops and the OtHpm gave a HIGH, 

which'\V35 COllnccted to the disphrv circuit in common anode eonfi::zuf;;ltlon to disdav 220V ... ' .. .I ~ .. 

at the output. 

l)dov-; 9V, and a LO\V uutput fi:om tbe tiraer is connccted fo the input of !ogle drcuit 

resulting in outputs pin 4 to he. LOVv' and pin: to ;;{ l-uca·1, fhi::; result is connected to 

dbplayezL 

fhe design specifkation::;. 
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5,(} CONCLUSIONS AND RECOl\liYlENDATI{)N 

Frorn the results obtained from the tc:<t1mr of the (/\ V RL reveals beyond arry ..... .. ./ .. ~. . 

rt:asonabk doubts that (;\\i!<-l can provide the n~c:essary prokction ag.ainst ilW':':W8Jions, 

surges etc: when used un<."h::r the predesign,x! specificatioll5 and envlwnrnent. It regulates tIt,.:; 

supply \'oitage to a lnore .:ont(()rtabk voltage required by electronic devices at the insmnt of 

" > 1 l 1" notKHlg Ro.norma! yZ),tage 0e1H1YIOrs. 

5.2 H.ECO.tvl1\-1ENDA THJNS 

For thi~;; design toperforrn much better, the fdlo,-;vings are rn)' rec.ornrnendati(ms; 

L Increadng the ntlmber taps oftne <UlhHr;:,nsi-i:mner \v,mId enhance th<..' sensitivity of the 

driverswhlch an~ mote ::;ensitive to vo!t;;;ge changes, 

can he enhanced through the use of decoders and coumers, 
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