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modulate the infrared light at around 36 ... 40KHz (thj~; ls the frequency of 

{nfr;)f(,"{..1 carder and ~;hOLl!d t,o be confuS<2d \:vlth the actual frequency of the 

The infrared rernote control is 40KHz rnoddAteti square V1aV€ fur 

rnodut::"it0cl hy the: data, usuaHy fuEy on/off type rm:x:hAatiop, usuaJiy the 

transtnHter part ls (on~Jructeti so that the transmitter oscillAtor \vhlch ls 

dnv~ng the infrared ~ ((snsmlttef" LED can be turned un/off by applying a TTL 

the J.2 .... 40KHz range,. The output is the dernoduidt:xi diQnal input, Just livhat 



TABLE OF CONTENTS 

Titie page.. ................................................. .. .. n ...... ,,1 
DedaratkH) ................ ' . .. . . .. . .. . ... . .. . .. . . . . . .. . .. . .. . . .. .. .. . ................... ii 
Certification .............. , .............. '. ....... . • ...................••..••.... 1U 

DedicatiorL". n ............ ' ....................................................... " ............ jv 

!Kh:nov'lfedqment .................................. , ............................... , .............. v 
Abstract ....................................................................................................................... vi 
Table of contents ................................................................ ,' vii 

Chapter One; Genera~ IntroducUon 
1.1 Introd ucl:lon , '." ., ........................................................................ , ...... ,1. 
1 .. 2 Airns rifH) C~·t)Jf~(t}V{~s .. ~.~. ,. '.~."" ..... , .. -.... ' ,. ' ... , ... ". -." .. " .. '.~ , ..... " .. ' .... , , ..... ,.n 1 
13 H ethodo!ogy. ... "'''''' " .. ... . .. ... . .. ..... . .. ...... .. .. ......... ......... .." :} 
1.4 Literature R£'vie>;>.! ............................................................. ,4-
15 Project Outline .............................. " ........ n. •• ....., ............ ,.4 

Chapter Two; System Design, 
2.1 
L 1, 1. Tratlsfnrrn€f ....... , ...... ".".".""". ,................ ... ..... " ..... 8 
:? ,12 Bddge Redjf(er ... , ... ,., .. , ......... ' ..................................... " .... " .... ,9 
? .L3 :lC Regu!at(~r .......... ' ............... ,., .... , ... '." ., .. , ............................... ,11 
2 ~.1 , ·<l }\(~. fHtc:fhlf:J! ~:;rn{}()tJl~r~~}. ',." .. ",' . , ...... ',' ., .. ". ' .. ' . , ... '.' ." ... " .' ... '.' .". ',' . , .. '". ,. _ " ., . , ., . " .. > 12 

~. ) 1 
L. ....... .s. 
"'l "'l ') 
,,~.L .... ) 
2.2,4 
}') t:; .. : ... ...: .... ./ 

Remote Cc)ntroi Circuit 
Transmitter .. , ................... , .".. ... ........ . <6 

.............. "" ...... J. t 

()scj~~at(}r .... ~ .... ~ .... , ... ~ .... , ....................................... "','.' ....... , ..... " ..... ' ............. lS 
!'r''F);f';p~ .' .. " ........................ ' .... " ....... ·1l: .. '1 h ;'~Jh (~, ................... " ................. " ...... " ....... ". • J 

L 2.6 Receiver O:Ttllt 
2.2. L.1. InrraredRecclv(T. .. ,. ' ....... " ... " " ............ " .. " .................. , .", :.(), 
LL2.2 AmpHfk::atlon ....... , ....................... "" ". ". "" ..... '" ""'''' ... '' 21 
2.2,23 SwitchlngCircu!t. ................................ , "',, '.'"'''''' ' .......... , .... 22 

1.2 .. .1./ 

~. -:;. :( 
L..,,>,,) 

2.JA 

Counter. ... .. "" . . .. ... . . . . .. . .. . . . .. ' . .. . .. . .. . ....... ... ... , ' ............... ,24· 
SCD to Dee:in:k)[ Dec(xleL .............. ,." ....................... }S 
Trans:stors Array. ....... ,'''.''.'' .... " .. ",,,,, " ......................... 26 

Dlmtner circuit 
SCRS"" ........................................... '" ......... ,.'" , ... , ............ ". , ... "'. ''''''' ... }7 

Zero crossing detector" ......................... ' ........ . ~., ........ , .......... 28 
Pha~£ tdgq2dng circuit. .. .. , ...................................................... ~~2~;~ 
RF interference ............ . ...... , .................................. , ....... ~ .................. 3·~J 

2.4 Display dn:uit: 
2.4,1 Mtenud)on ............ ".", ." ....................... . 

..... { ~ 
. ......... ' .......... , ......... :)J. 

2.4,2 Precision ArnpHner. .. "........ .......... ...... .. .... . ...................... .32 
"1 A',) 1./; r1;(';i~ ·:>I·,·~'1r'.'''l/·'j;(,it·:::,~ r "1"P,' ~··,t:':>.. "14 /..,"1· .. ) .. } f" u,~,~ oCl '(.h'],:,.!~" ',""", ... ul ~l:. ,,;t;:, .<.:.:., ......................... " ...... " ..... "'''' ... . 

L4A 'l <£qment display ......... , ..... "."."....... ... ........... " .... , ., .... 37 



CHAPTER Three: Constf"vctkm 
.3J The O::mstructk>n .................................................... 39 
32 Testinq of the thnrner Circuit ...... 'n ............ , ..•... n." ........ ".,., • ..1O 
.3~3 "'resth"~~J ()f I~""lfrarefj P~ef:nc}te (~.(}f~troL~ ... ~.~.n~ ..... ~.~~.~.~ .. ~ .. ~ .. n~~.~.~ .. ~~.~~40 

CHAPTER. Four: Condush)u and RecormuendaHon 
"1 J. Com::il.lSH>lL ....... '" ..... ' ... ,,,, ..... , ............. , ...... , ...... " ....... " .... " ...... ,41. 

References .. ". " ... , .... , ...... , ... " ...... ,." ........ "."., .. , ........ ,." .. ,." .. "., .. ..12 

.. 
\:i,l 



CHAPTER ONE 

Genera~ Introduction 

It is difficult fDr 

us to read under 3 sinU!c candk\ and a n:nnantlc din net for two isn't so 

The issue here is that 'We neEd to use some rnorns for rnany different 

jets you adjust ilght levels frotn nearly dark to fuHy !it by 5impfy turninq a 

('lorn 

or briQht€ninq the Hqhts vdth t:l dimmer svviteJ'L A softer HQht rcsuas in a more 

which operates at a potentia! up to sC\/d\-d hundn:sl vrills and can handle 



Some Cf.Jrrentapplicatfon of Dimmer /fiMdtch systeuts are:~ 

METHODOLOGY 

11:S I:C(~:;, These blocks 

01 aced , 

capacitor's charginq anc! dbcharpmg i1rc contrulled by hvo transbtc,r s'Nitches. 

250k.iJ variable resbtor th~s pdsesare 

appik.xJ from 3(l: t::; .12Us
: hence the circuit dimmer action. 

up 

duty cyde <: 1 \,vhich dre butterBd through and ernltte-r base foHower Jnd 



The receiver c1n:::uit senses the infrarc-,-J siqnals from the lJan~:;rnltter 

c1rcult through its infrdPf'<1 

conducts lj1heo infrared pube:; fai! on it It is connected aGOS:'; the base of a 

ampHf1er and fi!t:en:.xj iJ';i a staqe·to··stage capadtive COUpk1Q, Hnally the pulse 

connec1:ed in mode Hl The counter output binary nwnbcrs range from onoo 

The third bk:d~ is the display circuit connected in paranel '{dth the load 

to sense the outPiJL Thls is attenuated by a simple voltage divider method to 

ih B fulhvave redified one >,lO!t and l/ilhich can be adjusted to 2v the output is 



toernH only sfna11 arnount of light Light dimrninq has b<2f~n possible for many 

from remote hxatiofL 

of enf.::'rgy going to the liqht the rhcnstat had to throw a lot a'Nay, turning it 

Into heat, for exarnplel at half brightness a lOO\.'V2tt bulb would waste about 

t'.Jlodern dimmers take a rnore €ffHJent appmadL Instead of diverting 

energy from the light bulb into a res~s~orl modern H::.sisb)r rapidly shut the 

the circuit 

t.1 tra·nsistor .... !ike device caBed a 

TRIAC 

'chop Upl the ekx::trk::ai pm,va' this '>.:vay they are sorne!:imes caBeci 'chop 

1,5 Project OutHnes 

Chapter one discusses genera! introduction of the project,. sorn2of the current 



choIce 

cor<,truc:tiotl f and The and the 

construction of the boxes contain:ng the Circuit are: discussed herp. 

Chapter klux is for condusion Jnd recorn(nendation~·:, 
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CHAPTER TWO 
System Design 

2.1 The Power Suppiy UnH: 
The AiD con\"erter used in this !:;roject design n:::qu!ted a dual voltage 

diode bridge rectifier to produce d de voRage output some capacitors of 

amp Ie chips used in the project and to dHve leL 7107 }\jD converter. ThE 

1 and pin ?6 respectively of the 1CL7.1.07 AiD converter)whHe pin 21 is 
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Transformer 9.::JecUofl 

-::. S \l rrn :.; .~ . ./ /\ . l? 

n ::'~:;:;"'<""~~,":.::: ... ..... ;l/"' ... :.r;. a, ',>R.·,h .. ,' u,,,,,u!;:; 

::: "9. \/9.I4 \/ 

Voltage rating: the maximum voltage, v,fhich c'c(urs across the diode in the 
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voltage of the diode if it not conduct appreciably in U·"c n:::verse direction, 

~~~, (:·~~1}tj(:lt.f.>r ~<ie!ectA~}I-; 

VoltaGe ratinG 
Capacitnr vdtage) ~/.,: rating> "';2 Vn:tb 

.... ~. . .... 

· .. /2 -~<. l::: :;;-; 16,,9-7'\./ (·,/2 \';rn~~s) 



\/c :.:~ "1 f), S'?V 
Th€ref()re a capadtor of VOH:d(lE' r,)thlQ of 25v was chosen. 

C' l2..,}2 iKOO(l 
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bridge tip.:::. f)f recUflcr-. The full Wi)Ve br:dge uses four diodes arranged in 

bridqe shown as in ng, 3, 



During the half cycle of the input at point f\. pOSilf.fe 

Current flo'if-{ horn B to A Both cun"'cnt pass.es. through 

the load, F\, in the :::<3rne direction zmd so d f!ucl:untlnij un·'d{ff..'.'CUonai voltage 

is developed &CTC6$ the load havlng the \NaVe fonn as shov'1'1 in fig .},.1 

i /\ ..... 

./ 

~/ ., 
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;. : 

~~~~~~----------------------\---.---.----.--.. ~-.----............... ~ .. ::.. ~, 
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i , ......... 

know the peak volt3ge; PIV that appears acP)SS the diodes, The PIV of a kE 

the rna>::!rnum voltage, 

lU 



.. \t:-n.~~;< 
t'rm:,:' '::, ........ "" .... 

..:., . 

. X' \,''Ina >::" -::. O. 707?\.lrn.a.\ 
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\/dt 

,_,:.!,', .l.,.::~ "t.':-'" Y:~f-::'/F ··{~-t'''~·.l''''''-:: . .." 1 t" ,'-';~, :;} <-<Iv ',<-" ~,,' 

Integrated - dn:ult voltage regulators pmvide the benefits of 10V':I (ost, 

small size 2nd high performance, They are normaHy used to regulate supply 

requ!ator is the 7805'/ requlator: 

ewing to their Oe;dbilit'l in appfieation and their abiEty to provlde GOod 

rore the purpose of the this 

For 7805: 

Output Irnax J~ lA 
Output V :;;; + 5 + 4t/, 

used are 7805 

i 1 



For ~?~)05 

to act as a filter, The capacitor stores enerq,/ ch.lrinu the conducting pf:~nc:-d 

ceci;:lt1er output: waVE furrH, S0 thilt the charging intervd be is Sffl311 

b, The diode current id is assumed to be !:fian9u!aL 

c The dlode s';.jvHching time U;; vi.<hen the capacltnr is fullY charqed occurs 

d, The sinusoidal and e::<ponental parts of the Qutput vGH:age can be 

e, The sourc.e irrlpeddnce isnegllgibh::. 

L The fC~PN2rd voltaGe across a conducting diode l:~; assumed constant 
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But (J.;~: 

(}f cos (~( ... 

Durlng the chargin9 period, the ao:::umuldted 1n the capacitor C is given by Q 
:::; CVr , 

Th,"" ,....!~;;:y .. np ;<:. t~-:;,~-,·"f',:,'r"·::=:-~rl h"l n··,,,,,, 'rF'>(ol (.l, "-;""q .d'~ ;cr"".;,,"{·,.,::,> thp.. ........ '::'rg Q 1\"';;:'1' ",H i·hE" . 
. . iL) .. ~ ... ~~~,':..-s •..• h} .~u~~.:;)~~,:,._.~ ...... ~ .. ...: ......... ~.~ ....... L".:t .. -.s\.~ ..... h .. qd~~-; ~ .. )-:, .. ~H';::~":...1"".':' ",_ •. ~."" ~, .. .3~ti.~ .......... J ... .z. L"y ~ ... !.,. 

capacitor fJelng gi"ien approxhnate!y by: 
Q ':':0 ldct; 

StXE' T~·~ T,. 
I de T ':':: CVr 

but 

j~:/c}" 

...,.. 
~~ 

j~i~.; 

./ 

.!C ,: 

The rlppte factcKy is given by 
'{ ~ rAD.5 .. \~B..\P~ .. Qf...?H .. ?,( .. (QDJ.rQ.ne.J1t~ 

d ,c cornponen!: 
I",~" ~ ,,-,-. '~':'>~?P ,,:,1::'<,::, "..,-......... ! H.., ,-," M .•. "" ,,; v,,'. L, I ........ ,. " ... '1 ·:),qLt: ,.;':: qo •. " <''::>JU' neu u ~G\. U h.c 'q.;l.m::~ '!C':.~· . 

. ------ ~:S- ..... ;::: 

if· 
.t ....... ----------

i"t' -'-
2./'(-' 

The output of the osd!lator is tEd in!::::> the input of the transmitter- Qi 



!w ;;;; Av~ Av) 
r'r'o~-'" ... ·l·~·' .... , ~""'''~' Vr ,< '" i.p . ",r:'(',." ... ,~ .<") ~..,t·0 ;" UdtO! UVl.1r, ,.?:: II '., ::;;. .Y)U· OllV <'",)l, '" 

IV .~ O""'r!A t h
,:,>. g::;;n !' r f'" 'en. ';>c' }" ,.:. .r. \..1.: .. ,,,} ;~:.. ' .. ~~H ~ .";,.~ ~~ ¥ .. ' ~ -: .. .: ... ~~ ..... 

A.v c;c 3SG j.' 2S 
Av :::: 8750 

V! ' 
(~ 

"~"'~r"~1 
............. -... -.-.-- ............... ~ ................... ~ .................... -' .... -' .. ~-'---.. -- .. , .......................... : ............ _--- .......... . 

LED both 

l'''ionoW:hlc inh::grated circuit Urners have a "vide fan9<? of app!icatkJfl in 

in an 8-pin duct~in-Hne (Dib) p.ackage In both bipolar and C<OS kwros. 

genera!!y deslgnatbj as the 556 Urner althmHJh nurnber ck:::slgnatlons do vary 
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For the 

input are both bek}'l,f \/cc/3\1 and the tlrning capacitm is uncharQ€d, The 

capacitor C to reach the upp€r thr€sho!dvaitk: (If 2\1,j3, Tht~ upper 

comparator vv\ll trigger the fllp··f!op and the capacitor v:.IH tlf:~jng to discharpe 

j",' 



have. this value apart frmn the lnltitll I.Jrle... Thus thE total time retlulred to 

so that 

'The duty cyde defined as the on time as d perCt">ntage of the tata! cycle tln;e; 

R·;· ............. ; .............. ~ .. ~ ..... . 

r.~ cJecre2sE6 the duty R;: lnGeases the duty 

.-- C;J ~r~mmmmr5~~~ 
l l ,------- .... -... " , .. 

~ ~ ~ 
$ .......................... -~-~J,' :1. r~. --l 

< t~ 

'Tm~IJ 
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transistor betas,Thb can b-e vexv handy \,'vi1ere hiqh currents are involved 

For a Darlington transistor the base-crnitter drop is bidee fHxma! and 

the saturation '>/c4tage is at least one diode dr-op (since QlfS emitter ffH.iS!: be a 

dic-de drop above Q/s emitter), /Uso, the cornbinaUon tends to tJct fike a 

rather slow trans[sto( bc(ause Q; cannot tum off Q) quickly, This problem is 

usualfy taKen can.;: of bV including & resistor froro base to ernitter of Ch (ng 

leakage current through Q; (forn into 

that Q;.'s ieakage current (nanoarnps for 

hundre-ds of mKFoarnps 

transistors) produces less than a diode drop across Ft and 50 that R oO€sn't 

$~nk a large proportion <:)f Q.:/s base oxtent 'tIhen it has d diode drop across it 
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Hgure 6"1 Improvin9 turn-off speed in a Darlinqton pZ1iL 



from the n·-regionwi!! necornbine with e><cess holes of the p~rnate.ria! in a 

from the device in the form of photons, The generated photons \:vm either be 

--5 .-: "/ "! 
.. -:'~ . .t:. :.~::>.i 

signals L'iB orl the infrared diode the potentia) at: the PN·.iuncdon is reduced to 

vultalje divide!' ne.tvvork vvith ne-gHqibie resistance, ordy about OJ\! is dropped 

serve as a current Ernitinq resist")f which avoid damaq·c to the infr0red dtode 

9 
hence allow 0 current Of only·············· .. j ; t': (: il(}»\-!A tn fk,\~· ~)cros.:-; tilt diode 

1.\:1 

The 92cond stage is the twc~ stage collector base l)itlSe ampHf1er ':,'lhich 
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F<Jt stage 4 

figure 73 

~~~!(:;: ::::::-. 18RE .. ~. \j~:;,::. ~.~~~ .. ~.~~~ .. ~" .. o:o(T) 
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•. <:,Ii '1 f. ",d if; .... v C:.: .. d,t) 

,,'-there V::::: ::::::: 4 5V. 
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'") "} "'2 r 
£.., . .c:::.~~ .. .;.o~ 

;t~~1 .. ::(: .1((:': 
1~'~1"7 
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shovvn in fig R Thi~) circuit can function as pure binary -16 counter by taklng 

the input pubes to be counted to pin 14 (input /\) and rrwkln9 ane:dernai 



value bel:vveen 

'11 ;, .. (. "Ii" ~. . I!:.~ ... ):; ~ "'f 

so that a result is 

produced after thi.::,: binary equiwJ1ent of dec!ma! "1.1 has appeared on the 

II-- l' 
··J;,.... •..................... L .....•.. 

h;:) 
............................................. .~y-, 

t ···············1 .. ·.·w.~ ! 

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

The 40281c is a BCD Gcc!rnai or b;narv·to-·oct~31 (k~codeL It consists of 

declma\ decoded in outputsc Simply,_ a .:HA binary c0de /\)3 and C is decoded 

2'~ 



decoder, 

---:~ "'} 1. "7 
"· .• L.£~. ? 

the D input 

d ·' j' " t' ,~ r'" ~ arnagz:; oy cmJC camps '0 Vi-h; an~) 

.,;:, 
{,~ . 

............. ... /" 

:: 

···t£::r~·lIi:~}~·"''''T:z{::····ri..:F··''r:;}·····r~.:'::- ---T:f~·T···7?~J···-j 

fig,9 

The transistor on 

comrnon ... , .. , ... , ... substratc in a 14 --- If'ad dual in lmc plastlc: packaGe, TWi) 



-, -:> ") 0 
L ~..:~ ... ..:~': .. <!.~ Attenuation for tile '-/arfabff:? Pes/stor 

i50k this b 

S,CR.S and trials are illernbers of the thyrbLx family. They Jet as hi9h 

and operate at 

hundreds of arnps. They ran De us-e.d to replace conventional mechanical .. 

and [n rnany d Land ac 

semiconductor device and is represented bV the ':;ymboi shown in figure lL 



power u:mtroi dernenL 'The load is\Nked In series ':{lRh the triac and the 

cornbinaUon ;::;' 

flres the triac ;!,;hen a preset \ioltage is reached at output of the phase-,delay 

Hgme 14,1 shol/JS tht: wave-form that occurs ;n different sittings of 

phase dday, Tbh
l 

if the phase deby network is set for only a lCP d£<by the 

l.';,t/"~'<ec M"-~(i <".1"- ~'I- on, fo'" l-h;::. '"'e'-I':;"!"';'"l>'"! 1 itP "f (-"'''r-h }-l:;,·lf.-(vc-k > i>'J.rr>{ .... )~:;t l-_i--1p_-. fUll .(.,.,_I, .. :; ",-_, " .. al') _, ,), '."',- , ,., H.H "');:l .>.>.~ <-. '--~~.----, u,_ '_"I ,"', {-",,, , v_. !.. l, 

avaHab!e line power is thus appHcd to the load under thb co{)clition. 

unb! half-way through each haW-cvclel and (m!y half of the maximum possible 

HtUepcl'NH is applied to the load under this condition - Thus, the 10,30 pov,rer 

phase--delay control, the triac is either fuBy 

29 



input impedance is neady constan( because of the Jdrge R: value relative v.) 

Cd12f resistors in the rnput attenuntor, /\ 393 b used because itS ~t,put:s can 

.: .... 

\/: ." 

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

. .. :~ :.. . 

rig, 13 ZERO CROSSING LEVfJ. DL1TC.:TOR 'IiITH l:NPLJT PROTECTION" 



ar~d 

Th·e Jctutd pha~;e .. dday section of figure 1,.l. circuit Cdn take either of 

two bask forms, It can consist of either 2: sInqic f:}f rnulUple P--Cvariable 

fig, CRcurr 

....... ...... ... : ...•.•...•..... .... ;: .... 

ng_ 14J. \V/\VEFORfiiS Of FIG 14 (JRCUll .Af VARIOUS PI··1GASE-DELAY 
SETTINGS, 

) ... }".:~.~ .{.).:::9ri.>.'.~-.~ ._ ... {::Uf:S'~"N{a~-"}c~;-' ?:· .. ·fpr{'~At"p(1·(""":·~ /;.~ r 

: ... : . 

L..,.,_. ..<.)A~~...... ~ ?~ .. t"$-:"''''''''~;: ·l .}.-".$;:. .... ( , •. ~ -:. ... ~,-:.....-:...... ~.' ,,;: 

'«Vhen S,CR5 and tdacs are used to switch povver into a loao these 

speed result in 
, .. 

Of J 



{ .. ~ 

~~, 
'L 
'J... 



apphcations. One of these is radiated radiG~frequency interference (rJJ) 

of radio·.frequencv interference b of such tow intensity that it does n{A CiH.Yk 

significant interference 'Nith a.m. radio unless they arf' placed very dose to 

The second dnd more troublesornf' type of radh>freqvency interference 

is conducted radio-frequency Interference v<fhich is cWTk::d throuQh the POWE'( 

hnes and rnay affect r;xk·.;} and 

type of radio··frequenC't' interference can be minimized by 

pO\Ner·Une: 

The Ie 110! is CDnnectc:<.i in roe 2\/ display rnade, The precision 

rs:tifler 15 fed vlith 1 V and the c~utput varied throuqh d variable {f.:sistor 

bet weep, {) dnd LV. The .300Vac from H1e dhnrner cked!: must be attenudteci; 

dOlis IS done through d VOlt.3QE' divider nebvork ,;:It d mtio of 300V:1\/ for the 



.......... : 

figure 15 

C:t~rr(~:{)t ·a(n;~ss ft:: 3~ F~/. is tt)t~ s·arl~e~ 
VVhen::.' V i :::~ 1. \j 

R:, .~ JSmil 
! ld<,n ·"olf':.:<np clivirj,:>r ...... ·:;)d "'::;' "oj. ~ ........... ~ ..... ~ :..-!.~ ~ h.(":: .. {' 

2.4.2 

V:, _. '" 11(. ...... :< 30G 
R}+ R;: 

15 x 10(~ ~< R.~:~ ~;. 3(~C~~~_2 
~.'!.:; '1'. 1 (/; .;;;. ?qq:'~., 
.......... v.,. ~.... h>-O .......... .;:-\'1-

R:? ""'1.5 .. 1..1.0: :::: SOkO 
299 

... R,': .~ SOC~ 

The preciskm amplifier i~; of the tvvo that is 

(b) The pn::.'Clslotl fuH '{,favt:. rectifier 

11- ThE' Precision Full V'/ave Rf:differ. 

fonns (c) anci (d) ~";hO'1v the output of A,) resultlnD horn the t\;VO inputs 'U.?ken 
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the circuit converUnq /\J. ~ntG a sumrnlnq inteqrdtcr. 
"':::" 

.:.' 

figure 16J. 'vVAVEfOPJAS FOR THE: PRECISION FUU .. ~V\h\VF RECTIFIER 



figure 17 sho,\;ys d schernatic for cornplete 3'h diGlt AiD convertf:( 

l6ing an lntersH ICt. nO/CPL This IC chip i::: chosen because it digitiZES trDth 

neqative and of external 

duai-·sk:veconversion techniqtJe y;hlch has beinG [uHy described in section. 

The fCL liD/CPt. (omprbes of both analog and digital parts, The digital part 

noise that ',-vou!d !Y2 produced on the V ( line by digd:s belng turned on and off 

8rnj\ so no e><ternal cunent-limitiuq resistors are needed, The t:in::u;try that 

controls the integrator and an oscillator \Nhich produces the basic clerek for the 

converter is a/9) part of this section. The frequency of the dock is determined 

the integrator and other parts of the circuit at various times in the conversion 

c,¥ck, A. conversion cyde for this converter k dividE~d into four periods rather 

p·eriods or phases dlJU~v the converter to work 'i'Jith both positive Jnd negative 

input voltages and canc(~1 out the effect of dT-set voltaGes in the internal 

drctAtry, 



!'4ode of ()peration:~ 
Durin9 the auto--zen} ph2se~ the tf::Jerence capddtor (ref is charged to 

the reference ~/o1tage dHow the converter to vv:.)tk '<"lith both pDsitive and 

For d positive input voltaGe, the lntegr;:ltor output will rdmp dov)o and 

The 

the reference 

'.,fin \ 

purpose Df this phase is to return the intcGtd:~)r output back to zero so that 





_2AA Seven:03qtJ;cnt Disp/ay A very common output device used to disp,ay decimai nurnber is t\1e 

seven-50] rn"n t LE!) displays packaged In varlOUS re's formation seven 

5egrnem display devices are used to wnv",t a 4 bit BCD into a visible 

readout. 1t (onslst of seven LEDs arrayed as shown in fig 18 modern hand 

calculators, wristwatches, ",,,!tlmeters a\l uses the seven--segrnent-displav for 

their readout The LEU tYe'" is cost efficient reliable, romprisable and very 

ngure 18 (2) Pin out for TTL ]4(.547 Decoder ;' Ddver 
(b) Cornrnon ---Anode S€ven- 9?qment chsplay 

so closely approximate-the shape of the decimal digit eq\Jivalent to the binary 

value of the input for the common-anode diSplay, aU the anode LEDs are tied 

to V" while the cathode are connected to the decoder/driver through wrrent 
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BHnv-ving currents to LED Sf>9cnents and 

there1JY disp!<.rying the nurnen:!t 5, The h 



CHAPTER THREE 

Construction and testing afresuit. 

], .!: C6rJ.~-;trljctit;r) .. ~ 

bo.arzi and tested, than transferred to verob{)an:i,,:n the Same '/,10'1' the display 

drcuit 'lias bunt as B separate unit before it Web b.2inq 1r:··corporated into the 

e>~c€5sive heat duritrq SOldering, 

The rernote control receiver VJ2S built into the m3ln dimmer Orcutt 

The transformer Y'loS cre\ived into the GJsinq iN/D}' horn the in3tn circuit to 

redUCE: effect of heat on discrete c:nrnponent 2nd avoid the int'2tference of 

dimmer circuit 

casinq ':IVa$: also provided throuqh 'Nhich the infr2rcd n::xdvEr couid re-:€1vE: 
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/\t distance ?OOrnm - 350rnm the. s.enS-l)f controHed but above that it did not 
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VDH:aq£' reduce as the resistancE is been increase-cL that is to say that the aim 

of this proJect 1S achieved 

ReGular power supply mav not be qtmranteed in r,Hgedo, therefore it is 

Tf the project j~.) to tJe developed for cornrnercid purposes, provision must t}e 
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