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{;onduet £loring the negative half cyek), :\s shown in figureL I, 1ht output or th.;- rcctl!'Jer 

Vn ::: Output Vohage 
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figurc 2.:2, '<v\lith is 174tdti / ihe spu.:!rum of flpn<: ~>2 is nm!nid!y achieved \vi!}) th<: 

vz::stigia! ~;i(k lhnd \ VSH) i'PPfCa<.:h of A!nphltllk modulation, but Hw cmpioyrncnt of 

fc ! 74 } 1,)5 

, () 4) 

Amplitude modulahm is used Cur !l1<xlubUn1,~ video signals, It is a technique in 'Nhich 
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uutput is tUHed to the Gl.rricr fr(:qucnc~ 'vvhid: tht: <.:rys1n! o>e! nator circuit pmdw:es, 

h)f th~~ ro!mnOn~cmiHcr arnpld!cr <.:ir;;;uit wid! !) 1, tilcinpHt vidc{-> <;igna! is wnpl;ficd <1\ 

lc': O.5m/\ is set 

\\ :;: 0.5"\"(",::,, (\ 5 x 5 -'" ·,;.5V 

r.)., ... '" ., <;!P ') ,. J IL'"' :::'.;I .. {)·. ..... i,,,-:.., ", .,'.. ! \. " !'. ...... 

::: 500 x 0.5 x 10·-3 

:::: 0.25 \./ 

f,. :00 25/k {mAl 

For a gain of ! 0 
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For the !.(. j~mk 

LC .. ' LV "JL,) ::' L:'E :x; 175.::5 x; Hh~' 

t:< '''l:::; v 'n~ p> 
<),i..~ ., i" 

Vide!) signal range: n ~ 3Ml!/ ... lin 



•. Erertly proportiunnllo th~ !ndduiating sign,~L 

TIU' Fn!tftM!wJ /Hodulaud ('in'uit 
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"1m::: /\rnplitudc (lC thl.' mC:':.:;~lg'.> :;:ir!wl 

In rcbtiun to equation (Lg) the instant>H1t'nu<;, frcqw.:ncy of ~m HA ~-;ignii! 1'; thus 

!"(;:: Carrier frequency 

Vm ,0::: ;\mr,htudc o!"tlw mc;.s<T\.~ :;;ignn! h>..:hwh is lh<: audl{) signal} 

lin::: Fn.::qw:-n';;y t)f Ow nH:-s~ngc <!J.p,d 

depth !', c::.\ tHin) 

Tb;; rW!\vOrh >,"lib Q/ r;_\;;-~~ (he Hvt :;ignal b::':<:;Hl:--.,: thc- HA c;ign:.d (>l<!ain<::u ul t.he ',tHgi;:' 

bd~)lT it L" sus\..:q)t~hk (0 dirr:rcntial changes hl~;ui on (h;mges ;n amplitude of the input 
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Co hom th{; cirruil (kwran:s <lr ngwc 2A i:::. a grmg<:d l:ap,lCi1uL 
1 (""'1//")·,(·;:,,2 
L, ..... (~ l .. ~. ~"'~:}l 

... '> ";" I (."Pi --- I .. !.)"\ ~l 

::: 7 .. 7JpF 

Lf:.t H Fe (L7p! i) co: L, tIKn IZ::::;Jclancc r1t I;,:' 1 g 1 j\.lj Il, Xl. ~.~ ?nt(J" 

Drup Ann:""; Cl 

... ' ') .,~ ,. I t', ~ ~. 'f' i, '~'7' 1 ,\ i, 
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FnH11 ~:;iml..l\<Jlion:.;, (his \\'[1:'; found to be:: 0,16 j'l ! ! -, 
.... __ ..... \ i.-! ! J 

r\Y (min) ::: 

h:'cJ bad..: fraction 0.16 
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The capa,jtor t,h<)ukI be around thit, vicinity. A WpF varhbk capacitor is dw<.;en, 

The n.~su1ting Ftv1 signal is considered a nnrrov,; band Fl\L Since hmg di<.;{ance 

tmnsml:'>sions Hre not rcqH~red, thisi~ quite suffkient In this C~5e therefme, Bandwidth of 

the F~v1 signa! 

15W"; 2ftn 

Audio signa! range: -:?OHz '" 20KHz 

tvhxirnuIn BW'" 2:<. 20KHz'" 40KHz 

FM WAVEFORMS 
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Figure 2.6.' fhlwfbrms.fiJt Freqlwm.y Afodalafhm 
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This unit. constitute. rndnly of separale amp!ilkatbn of the po',vers of the AM and FM 

'l '1 d t' I" I ." 1 ' sIgna S respeCtively, an ti1t;lf com xnatwn so t lilt transmlsSl0n IS '.!one vw one ante.n.na, 

20 



A!\1 signa! Cl i, 
IN ,-., , 

(_J"""--~-"'~---~1 

05pF 

FiguN J 7. Akf S'fgnall\nver AmplUirr Circuit. 

For pov.:cr ampLmcation abrge change In current is required, therdhre an cm.iHer 

fdk)\vcr runpHfkr ll.S in ilgurc 2,] 15 usc~t 

HE '" J 500 is ch<)S{?H {for purposes of matching 'Nith 75c antenna) 

Ie 00: {\'\~c~Vc}/Rr ~ Vc::: 0.5 x 15;:: 75V 
Ie z:: ((S,1.5}lL50 '00 {LOS/\ 

Vn "" 7.5 -+ 0.6'''' 8.1V 

For ratio R l :R?, ! 5 ~ 8.1:00 6.9\1 

R.!!R:{ :.::: 6.9/?L! :c:> RlfH.::: :.:: 0.85 

P.:'" O.85R.) 

Rl:~ 55KO is chosen ,', R):oo 0.8.5::< 55K:oo 47Kn 



Figure If{' FM S!j;na! Power AmplifIer Circuit 

Ve ,,: 0,5 x IS ::: 75V 

L. ,.,., '.. ' .!. , '" tlOZ;p, >,: .... t~; " J', <f.,." .. 

VH """ 7.5 + 0,6::: 3.1\/ 

Formtio Rdh. 15 - 8,1 :::, 6,9V 

R;fR-l ~ 6,9/fL! :::> R,il:Z:~ ::: 0,85 

HI''': O.3SR;> 
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signa1 .~.-... 

13 

From 23.2, b ""I( ::, OJ})A 

FWln flgun: J,9" KCL: lJ '" 1, .,. h 

.'. l,~':: 0.05 + {),05 

:::: 0,1/\ 

V"'·'fA;A.=Vlf 

V :::: Sp{~(~d of Ught ,:: J.n x 1 (lm/s 

f"'" ()perating Frequency"" ! 75.25f<!Hlz 

A ,:: Wavelength ofthe S~r~nal (... e: 

1,71m 

,', l.':: 1,T!/4'::OAJm 

""< .... \ • "! II '! y.' "1 ~ • P '" 8fhr' (if A,r ~ ( ,'" 1) HI hIlS case) 

',:: t.'Oll"·:n l.·1!l 7~.,2 'X' (f> 1 'I'·' n .,' ;I J ~ '... ~ ... ( 1" l.~ .; .. ,} ~ J " 

,:: 0.5 ,,' 5001'0\\1 



Power dhsirakd 

p ", l.(i~<· n"" f\' ... i~""i"~ f",,,){,,l<>,,,.,, '" 'Sf' ~. 't t ;(~:: .~~ . ... 6h ...... P h.of. ~).Hl ..... ~~b.H~v..... f .... j.) 

:::{O.!}fx7S 

::: (L15 f,," 750m:" 
1"01' irnprd<.1r;cc matching, from figures 3,7 and ~U5< 



3.0 CONSTRUCTIONS~ TEST AN£) RESULT 

The d~:8lgn specHkatbn of UK:h r;omr1.ment or this pr.oject was h)Ho\\·t~d strictly except 

in c.m;es of n{)fH1VaHahWty of components. 

A prototype un the kmporary location of breadb{>ard and the proper conskm:tinn at the 

c(>!npieted dcsign nn the Veroboard. Testing WH8 carried out at hoth stages and results 

taken and analysed t<> enshre that they were within design errOL 

3,1 HAIU'flNARE CONSTRtlCTION, TESTING ANUREStll.,T 

Twz djW:::rent cumponenb 'Nere connected accordinQ in desinn on breadboard and then 
... ;.r t:'t 

tested ok on bre:ndboard. thr e;;\dl module beEm: it i~ transferred the to "Vern hoard, The 

Tlds unit .. ~onslsts of a 240Vf25V transfbrmn, a bridge fcctifier. resistor (current 

Hm;'Hng), LED and an ON-FF $\vitch. 

The oHlput m(:a5:>ufed 'NUS 25 V when the pmnary \vinding of the transfi.mner was 

connected to the (H:; main~ supply and the 25V (st::c<.mdary) tcrmirm!s were cnnnected tn 

dw m::; lnpuih-;rmina!s of the bridge rectifier.. The brldgc recfiner was sohkred unto the 

Vew board having given the r~~quircd output and the terminal:;; of th~~ 4700pF capm:itor 

-were conncl;;kd (on board) to thosc of thr; rectifier output > 

.A 1 KO current EmiH.ng resistor v.:a" connected to /he IX)wcr indicator LED bd(m: it wus 

taken to ground. TIle ten-nina!::; were connected to the! 5V and 5V de vnitage regulators 

respectively nmi measur.ement 'Nith a mu\tlmetcr shO'Ned they gave the required ontputs" 
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rhi .. ; unii ("on,;i<;::-; <~( :m ~lH::h~ '.;!gn;:ll ~HnFld·i~:T. ~.l C~::j1Pl{\ c:'·;;:i1b!nr n< .. :i\,"i:rk <md 

L'.q:wnc . .ri:\inf:~ !k:!."',;·:rk . 

. ';1::'(: <.:':ih:lnl ,md :;:\1 (~ndlkf !: "':';!()"'; ,\\(:h~ CO!HWdcd aHd ~;nld<;;rol h' lh<.:ir n>T('{:li\c 

k:n,irnh ~:n OV: nC"<lH Iran:::i::;jl1f. lh<.c ;/1'!- c:~p:.wil;::r \\'a:'; C(.>nnectcd ;wd :c;nkk',{:d onto 

lh· HC<:lg h;~:< (ln1l<::h"n:'n {hi: bin';! F::nn;nF a high P,hS lillcrwiih UK !OKU n;c;i:;;lnL 

\lv' ;:;~FH i!;:, '-'·,T:; u~m :l.cl. kd <lrd <·:ohk:red !!, i-'.1'ound. ,",1 lhi:.:; ~:1nf< ttl<: output from thc 

cc:1!::.'d<lr of th(' B{,qS; \Vi:':' rw';:';un:·d ;wd nK' \uha~:'.c \\';:lS Ewnd to he :':!'''In, <:n linK>; [hI! 

lsi !fl<.' ;npnt ';ip~:d w:cJ during 1h: k:-;l 

.~ h::" h·:'~T·~ ~<~~·:i;·~~nr~;; \·:i:·:~n:· n \cd (::inscJY ;In:J (hv .:t. }p_~ i rZ.Ft~ \\~.~~~ ~~.(?Hn(~(:t<:d ;Jnd ~~(;.~d(~rcd to 

h!::'fin~~ (';\p~l<'ii;:i' ', ..... :::\ :,:nlH,('(~i:'d Hnd c;ddncd k~ the l.:;dkcinr output ;wd dH.'H conne<.:lcd 

:n ,he ~un;·d [(' L<nk. Ilw V~H\i.'('d t'i':fH:'dnf {lOpl-'1 w:x; (:nn!lcdcd i'H:d ,;dderc,d in 

p:H:d ,-"dh Ih: jl~:<;d imh,i<;r; ~mdJ:t: Ll<:k with the aid u! an <hcinnsi.:opt', \\:f; inned 10 

;,h~BllSl\I!L', 

'! Iv: "':.<";K:;;l' JiodC,,\'.,:hirh nIle!,;: ihe !{:sc,n;wd f,('qu{:'nc\' ,,1' (he innk l<l pnv.!un.~ 

,nndd:dinn. \'.',::rc {;nnno.:!cd and :,:<)I:kr:;,d k,cl 10 h~Kk, and k;d in bc{\yccn wilh ihe 

'.lul pHI oj' (H" ;II!! Ii" nn:r1i fj ... :r, 

I he I nV()~<.::-·:i<.;jor 'W;}'; ;'('>m:l"~:kd ;wd ,:>nld:::r<.;;\. ""hieh ;l::':!~; itS H curn:n{ limit:ng n::·;L:Jnr 

in P'.':.'\;.'nl <.'\.t'('::<; nHn:n{ from {hZ" \)Ir;wior diode. 

h:, {he rn·'qw··ncy·fixing ncbnfL dw \(' t::nk W:.\:< {ulhxl 10 l\U,·,hh·HL' 10 in.; dw 

gc·!':u:;;('d !M ::.iU1ni nt the dc:-;i,\"d ih:qUC1WY L>Jn ()\fl.' \v:\s L,kcn in dcdnf·~ ihi',;. The U." 

lnnt \\:.1': <::O;Hl<.",:!edrmd ';nkk:rvd ill ';eri(:~; \vilh 1hi:' :) :lp j! R re. (\<l:neclinn ';''1T, mnde 

bdv,{'n, 1he <.:;>ik~:!{,:f i'u:d dw <:~nlffk:r PI' (,q;;lC(tl)f ~.;(,[·:.L:rcd in iwt\\( (.'H.f!H'; \'..:;\S don(; (i,l' 

jk~ pn::;ltivc k'cdh;Kk k' the :~N"; Hf; u;msi':llol wiih :,k'5.JpF I:,:, ;ll.":hicvcd.! b.'. O.:~pF 

nirc: in!, cnp;lcii,;r \\'<l'C comEJ:kd ,'H,d :.>okk:l('d ie dH.':t:'··L; Hl9 co1k<.)u.r PH!PUt. 
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LL4Pw :\\1 rH~'tH i\mphhr'~' 

lhc·l/L, .. ' :lnd';'~Vc: hi),: F:';;::.:'."· V,(:!:.: ;.:i';l::h~clcd ;\od \(ddcrcd (:)n<:d:~ f(l~Tning ;: hi:.\'; 

'>itl: ill:." iHH!",ut ,.,(ibe: mndHhi<H' ;"in:ni] ('onncckd Ii' iht· h;y:::: 

j H : he ~.'\ if/(} \! 1 1 l· pe,\', ".'f 1Tln:<i~·:iur. ! he I :'0 n:·<;i :'(,'f",,; \V;\S Cf,mHyird ;md <;, ddt,! cd to i he

nniiu.'f {if ill:.: 1nn:<iqnr. 

ir;~w:i";:i,r Th:.~ pqlpul n! lh: F\! fn::qq,.'!lcy nd'.'.;\,rl:, \V;\':, dH.'H scddi.'fCd WHO the b:.1S:'-; i in-

1wi\\<'-:1 illi' :<.:~<i'::qr:<}l h: 1 snq rmilln u>':i:;iof \\i!" Vi'lH:c<.::::·d:md <;;;!(kf<.:;! At iht lime 

d k:i.l llw '>:l(put q( dw pi,\'..rr ;.\nlpidi;.': rm',l,;:ll\'d ;,,',$lwd Ill<.': (\(::;;\"\':J >';:tw'. 

, :Cllt:.:. :<",nd,folli/,ltion h:il.\<:!.'l\ {he- .,(,.(.; ...... ;;.({ piz:ton:rmd :;ound, 

l hi,' innplih.:d (,:lIP'll sign:,:l ur I \1 ';~ignJI \.\ns ih;:: ;:onncdcd k, ibm 01 lhe iunpliricd /\['d 

·:ir.:.n::l ;IlHl ;~ h'i-'(' c;q)'l;~'}k'r 1. ! pT) "\.:)\ i:(<lHWunJ ;wd ~.;oLkred 10 {he- (nmhined \Allpui 

nv.' r~r<.:\lit '."as cb:.Tkcd f;:<{ ~\ny ("pen or ~;hnl"! circuiL <nHl !1wn Vd!S !r;,:,kd hy umnc:rhng 

i: iO:: \/( '1 ~ ph:~(::. '\vbieh k).d h::cn conncdcd vi,) caUes k.l (\ '! V :;d. l\l;outl \,,0 n;h;:r 

T\' 9.:1": in ihM alCI:< wn<:; dwn toned <:m;! {he ;:,i.~')nb \~:<.~IT pkh':d fhnn Ik' cin:qiL The; 

TV::; w<'n.: i'bccd nt rlhnH 1 hn r:\v;r:~ n;o>w {hi.' dCV}i:C. rile pklllf<:; :1nd sc-und V,(":<.'. Ci:.:;lf. 
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