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l'ml"sn\',Hers Cl.,.,d Reoevers 

AM hUJ\Sty"I~\-e[ are eto.ssihed os 
, LOLJ' pOtAlc.r l~ve.t AM. nnmmitt-ef 

• I-hgh pou:J(r LevtL AM ta.nsmlttef, 

LouJ -pOlJK( l~ l AM. ·hU,{\SfY\iH-e 'f 

o-~st<1.1 
Elser lMoy 
C(!Ierne y) 

PIS : AM. TYUnsm.i~tey' l.0tth low-levtl 

.1n Bte low ltvel t-wnsmift-ers, the rnodLltot-rDfl pwce~ IS done 

c1.t­ ex lotAlc.~ p:xAt( Le.vd Md {hen the modu.tat'~ s1g1\o..! l..s: fl-ssed 

.f:hrQlJjh 0­ h~h Level P0tN(I( o.mphffe'(. 

'The~lo..tt{\8 giSnal IS obt-mned fmm 11 microphone. The.
 
vlta3epYe ampldrev ,s a ~frco.lld gensihve class- A ht\M"-- \,O -amplr-ffe . 

,[,hi<; Clmp\1hev (Y\u S~ have 0. htqh \npu r It'Y\pedetlce ,- 'The pu.rpose .. of the 

pte ctmpI rffi>r is fu hffOa the source sr.gna( tu sllch Q Level ~o that 

the lnpllt til the drIver (Amp/they is norse (l(\d dtdvrtron free, The 

d'filrer of the mocL.[att{\& gr,9()al ,s a.!so Q lfNar l1iY\plrfier whiCh 

I amphfrel the modu.tabna ~n9ml I:u Q{\ a.deQuate lever ~ Su.ff7(ienilt 

GI dyNe the r{\ochb6i, 
. ': 

i 
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"\'he RF Co.wrc( Sf~llo..\ ,S from 0.,0"1 oscdlo..tuy. mrs LQI\ be 
1JL~l:d ro gennul7e the. CD..\'fie( whose frequenclj sra.bi~~ IS q,Ltr+e 

hrSh. Th~ b ..rffef amp1rfteY rs 0.. low-Barn I high lnf-tr rmpedeA.N 

t,neav Clmp1d're'l" thaJ fsoloJu the -oSClllo.J1YI' from the. hrSh powe( 
Q.mphh"e'fs. The eN\ttttl follovJe'iS 0'(" of ILlJ-e opemtrooD.l o..mpldrefs 

elY-{ Lt~ed CU' h.tfftn. Iv\odutabs can be eft-heY eMrH-er -Of 

colle.c hr{ lY\odulatfm t8pe. 1'ne ,nte(N\~d!oJe o...nd FrnC\.t pawe Y o.rY1plrffl 

o..rt gene'fcl!l(f da~s A 0'( B prh -puU t~pe. Tht s helps tu rY'C\.intaf() 

s~mrY\ehC1 Ih the AM. enve lope. l'he Olltpu.t impede..llce of the 

hilaI power amphfreY TS JY\Qte·hed !:u {llltetlM, ba USire a QIItenf\O 

ma. t-ch((\~
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_L~-----, f-r-- ---- ­

A(\~(',M 

\Y 
1 
I 
1P!a.re {col[ednl 

IY\OOuta.f-ed 
~Jo.,d~~-c powei 

ID.Mpldr€i , 
"f . ,t

I 

~ II ~
 

\icc. 'II 1­
"7 

To D·c su.PP~ 

2 www.Jntufastupdates.com



1'(\ Q h~h level t'raf\SmTtk~, If\.DddatfDf\ and p:1W€'f (,i'YlfMfcablm 

o.'(~ ~ 01 Q hi6he< Leve.t. 'This Y-e~lArre.J' !:he rY'Odu.llAh~ sffflal arc1 
COJ'fW SfanoJ ~ be. 6iD~ht tv lA ce(t-arn po~'- leve.( before. mochLobl 

1S effected, 
1he ModlLlati''l8 B~ro..t goes tl,YfOLl8 h the. sw.e stGfjI!. as if) 

Hte GH e. of Low pOlAJer [YlJ.()srrdtey €'(cept iUf t:he. addrl:-ro-rt of Q. 

pOlAle( O-rYfldn:'{. ThIS is dLte to -I:h~ fad- that- Thl h~h-levet tmf\£mr~..s, 

the ~tR~ S'BrloJ shculd be 6wujhl:- to Q h~e( level befun> rYlOdlLlo.~ 

~e. ~~'(Yrey w,ll _~lgo be 0.1- tb ftttl F:OAlCf a.rd henc~ pwe-f of the 

mochlalJn(t S'l3nR1 be. czule f-tijh ef\Olljh /:Q a.chreve 100·/' modutoJ-rbf)_ 

An Rf'- D~cr(tato-{ Md Its crrcu-J- ore g-md.a.! to th.o..t of oCZ 

to:,o ~le ve l transmrtter-, 1'he. carner. s~a[ olsD Ye9U.rre.f C\!\ odcM-roroJ 
.. , 

ofOwif OJ'YIptrmr before It-- Is aTvm /:1) the IYIdkb. lhe. :h"no..[ PJ~ 

o.mphfu( is the. o.ctuoj (y\CK::Lfo-tu'i Coltecbn' mochloto-r doss c YJP e0 

hos 0. veTO 300:::\ ef.fi-c.rC'n~ , 

Adva()t-~e 

'The. ru::lvaC\mge of h~h -levtt f'l\ocLLo-bf tmf\S'mrH-elf. i~ t-hcJ 
CAll The.. RP 'PDlA3CH amplr.lTer LQ."be doss C fOt.,vt"( Q.-npli&y/ ~iC~ 

c~(\ be des'3"ed -tD ho.lI€. .Ve~ ~'8h povX."'-- e:!irul'()(o of the. Older of 

gO ttl qo·(· 

G.eneYDJ~ t\.tffl6~ feedl::x:td:: l~ provide.d If\. AI"\. oo(1SfY\d±el(s 

~ A tD TmpYove therf performance. The AM.. ~Isna.l f&d I:v thE' 

oJ'ite(\f\u. ci-Joold ho.ve, its envebpe, as the yY\ess~e. ~iff1D.L o.\D.t6b~ 

oJ t\--e CXJ..~t- of the QUdrD voLE:0-.3 e QlY'.plifrer. 
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ow(b.tm 
Cmmef) 
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Modulohd . 
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Arv-p\ i:fie ( 

Audru
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ful-e I[oUedm' 
moduto..ted 
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nmplifre V 
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1>-------4.;-- ----

~pllfre,yomplrfrev 

~ "~ e 
~ ::> 

.,. '1/ 
Vec. i:. 

To D'C {~PP~ 

TllfIe.d \)ytV'ey 

R12 -;; i- ­o.mphfre vAM?hl1ev 

______~_ envelope
 
: ~ettc~
 

I
 
I
 

i\J..dro 

, Thi S wll \ be. the ca.se. Dn~ if !:he re is nO dduitmn 
pmdue.e.d ill B,e o.u.dm powti o.N"\plifr~r.5 . 

The. £\Iv\. S\3f\oJ ~ be mdwJed IS prcked up o.t the FXJlf\t 

'0} Its mvelope. is edvo..cl-ed ·1h,s \$ the./\ ~W:h-o..cI:ecI fm.M the 

volraet' o.mphfre'( ClI.tPUt-. the loop a-b-c -d -e -f l:-hLlS a-Cts os 

~e 1ee.dbad: loop. 

'ThIS Y\e~hve feedback rmpvoves th~ performance of the tmnS({)/­

€-'( o..s It redu.ce.J the drshr(rcolI of the envelope of the radraf-ed 

ST'3r\oJ 6(1 fY\a krn3 1t dosd(1 r-esem6le /:he me..s:s08e g'9oa-I. 'It reduces 

the norse a.nd FWe.v -fre2uerlco aJS'O 
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--?> PM hOJ'\~rnt.ite r-.S 
~ 

~Iv\ S'i8l'\oJs ClAn be Benerated erther drrectfJ I bdvar~,no 

the -frequ..enc~ of the ca.'(YfU o-sol!a.ttrr I 0' rndlYectiti to convelffr'fj 

phAse rf\Ddu.loJroYl to fy-ettue(\c~ mcx=Ju/o.tW(). /1ccurdrna to Y'ftcxLlat-rotl 

/Y\ethtd eMplv~ed thert are lMJ ~pes of r:'M rmnsmrt+w. 
.. f.)red~ ~odu(fJJed I va.rro.6le n~.o.dnrce. ~~pe.. FM. -tmf\..S'nnHerrr 

~ :rndrrecH~ I Phase mcxiufa.ted Frvt trMs:mrtfvr, 

DlrecH rY\~LLl:a.ted CVariUbl£ v-eactana JEpe) ~ t-n:).~smlttei
Q 

#\o.~ .f-rdctM 
cl~c~ If' Re.lldo.nc~ L· C . ofre.q uenclj r----" 

I-----'l, Powe.i--- rtXX:hta.t,:n' /' o.sCi trCltoi I---.~ mu.thpke(- -+/ /'0.tIC ef 
a.mpltffei :-­

·XIl 

Loc.lA-1 
oscrtta.br 
to ,([1-1) Ie 

f{\ dn-ecH~ mDduloJed !=M tmns:mt!+tn I ~e fre9uenc(f ~u.l~ 

IS -mrned OLLt o.t-. Cl lPv.x:-( JYe.qllency Qf\d l.':llth 0. sYY\alter fre..i4.eney 

dNfo.tttl(\· Thef\ .fOSsro8 thl~ freczu.enc(j modLLfo.ted u..uW /:!woUfjh f¥e9l{encrJ 

muthplre.r ctrcu.tt the. de~lred (U'f(~y trequen~ -Q,nd de.nred ·he~u.e~I 

de.lI\Q.lmfl 11 o.chfeved, 

~ilh frequencv muJttpircaJcon, the fnsb{)~n()eDUJ frequenc(j is 

mu.lhp\red. fOl ex:Q.N1p.e I If the. Tn~hJl)t-aneOUJ' fre.qu.eneu of Qn FM. . 

oscdto.ro{ is h:: fc + Me, whe.fI .pCl.SSed throU(Jh a.. fre.qu.enc/j mu[trp[,e.r 

thrs becomes ~. ..... f h Jh 
(l ( - '0 c -+ 1'1 t:>f, w e~ f) H t e. mu.lbpl!:J,na fachn 

1'he fre~uro~ r'f\tAlhplrcabvn eM be. QChreved 6(1 ptUsrna the SfSllQ[ 

-l:bou-3h 0, closs C (J.mphmr Md UJ,flln8 {he output tv the desired 

hurmo'flK . 
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\tIM:h lrequ.e()(~ (Y)tXlIt8' the devraho-o vA!l not chancr~" 

fDl e'{QMple, if Q ~131laL kllth frerzUU)c(j nfc+()6F ,s JUSSed 
-lh-roueh Q rY\iX'er 1 ~rch fg alm fed 6~v Q local oscdtatm -f

D! 

the OLAf:pul-- can be ~()ed to drfhxence -frr:qlten.w nt +-n.M --fa 
c 

fr~u.e(\~ shilillt~ ~fl8 ~C 

It- "IS drHi-cuH to MaintaIn 8bb[lI~ of unmocLb.ttJd 

CQYTrI:Y frequel\c~ whe.f\ LC Q.wlLlltol i~ dTrec% ~u..e{\c(f rY\cdulaJed 
l:D p'{odLtce If€lo.trvet(f la1Je devroJrDl\' The umrodubted carrrer MCjfA.erco 
eM	 k kepr gw.kle USffl8 OJ, OUtoMaffc frequenc(f ((}f)tro I -[ AFc )d:.t, 

The Uock dto..3YV fY\ of a t~rrml Ape ctYCl(t~ l~ shOlAlf) in belouJ 

Freq[J£nc~ class c 
t---~; rl'ULhplre v t-----~, POLOe r 

Xll I­ amplrfre , 

DC 
biOS 

~U.FptJU f-re.1 uenc(j of Qlrrrev Tncreajef • 1hi£ hl9hU k'llteney . 

,S, fed to the f{l\)(ev fu-r whrch ~e other 'rl P 1Yet[Uefl CO 'IS :!Tom 

the stable C~~bl illcdlo.trrt, A Some ~hat- hf8her fre~uenc(j IN,f I 
be. fed l:u the deS'CfrrY1inotoy. The dI!SCii(Y\i1''O.ro-r wilt develop Q 

posrftve de vo(t-Gje. The lcx.v. pllSS hU:H ClPF) 11'/'(\oV('S ~e s'3nal 

cOt'Y\f'f\e.d- . OfId leo.ves ()()~ de volmat" The ou~pA- of LPP I.e') 

Hte posrhve de voltQ3t' jl: applITci tu the re..acbnce moduCattn 

Whose h-a~Cot"'ducbf\ee {~ tncreased 6~ tile pOSYbve de vo{~e... 

"Lhri increase the equJvo.(enr capaQ~Q.()ce of the v-eaetaNe Ira:JuLo.bf 
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;
 
, 

thex-e 60 decreQ.JTf\8 the. osulbto'f fv-e1ltenc~. The fveCZuenc(f lf1crea.9:: 

in the. CC\rrce'f 1ve'[uenC(1 IS +hus{owe.red and bYW-Ejht to the 

cOYred vaLue. GWCtL(J I oPfOsrtE adml'\ tokes pace &-hen arrrreY 

f-requef\c(J decreare ~, 

IndIrect Cfhase) modulated fM tmMfYli ae( 

Cr~ sm.1 
osoltahr{ 

Tn thiS techni9ue /:he p~a.se an9le IS mo.de. tv vo.:rQ while 

~ldr~ the heqltef1c~ constant' 8~ I:his technique Q pl--are fY1cdu.(afwf 

grgllD.t is generakd. Wl~h S'Dme mTno¥ pm::e.s:s'ng thrs Phase . 

cfY)odu61ed gfBna( 01{\ be passed oFF as an FM M shown ,n frg' 
A ver~ f'OfulM ,ndtn'ct Method of achieV1nB f='M is
 

kooc..on Ll\,"' the ~ A'(f{\,dTOf\8 method"
 

d(us c r-~'t l.l enc(1c'(~sml + 
fbG0eY


tJscAta _ /]'- 1'Y\l.l lrrplre y'
 
hri H Summ.ey H 

<' 

:--11'f\l lCe rh 

, II 

Prochd:qD~ Phose 

Shlf~'{ 
, modula.lin' 

1'-- o.mpldrer. 
fo 

loco"! 
oscillo..6r 

J, 

1'Y\DduLal:t{\8 
&\sm\ .'lJ-egrahrl, 
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:I'f'\ thrs md'hod I the. rmtra.f modulat[(X) ro.Jes place Ct9 

0..1'\ CllY\plitude medu.to.l:ed om&: 9BMI gO i:haJ a. c~~h~l 05cdlcJuy 

COJ\ be tJ.&'ed In deSiV'-ed. 

Here. \:~e. cr~r6.l osClttahr( 8enemh:~ the S'llb cQ'Nrerf/ 

lAlhrch C(An be lOL0 t &l~ mUte. odeI'" of IOokH=t, (he 01 p from 

-the mctlloJDY is pltcue ~hlft-ed b(j qOP ~ produce the ~,ne tuM) 

which 'Is; then DSBSC mcx:L.GJed 1(\ the bo.l.o.nced modubw b~ \fmU) 

1h\~ rs cOlY\b~n.e d with the dtreet 0/ p fYOl"f\ the. oSGUaMrt In the 

S'l\MMtno QMph1ier l the rE'su! t i:hef'\ bern3 the pha.re	 rf\odutated 
nte3rafmt t-osr3M.\' 'The ('(icx:.1cJ.lahng ~r80a.1 is passed thfOU£}h on ;

-H,e mocluto.tvY b:, {j€ t the tre'tu.e()c~ mcx:L.labed S'f(jroJ. At th; s s+OfJe, 

the e.'Zll'fvatef\t .fvettu..eC'tC(j de.vrat-Cb(\ wilt be IDLO, go the o.rra'11errellf 

sholAJY"\ in ftS' IS used to lnet-eaS'f the. peakdev'Qt-ro-n, 
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t-~-.-.7.. --------------~.-------------------...
 

r RECElV£R.$' 

Tntmcht ~roY) 

The.. Pf1mctf(J r-eqwruYletlt of on~ COiYlrY1Uf)f-caho(l reaev£v 

IS H'O..~ It- dJould have -!he abrl(~ Iu £e{ect- I:-~e. degfred g~cd 

fYom Q.1'Y'Qt\.8 fhousards of others present- OA.rd -to provIde 

3ufnCl.~()t amptrfica.tlnn to 'Ie cover t-~e modu.la~("8 s,@ll.o.l. To 
pfOVrd e. {his p-rClY\Qf(j re~urrt'\'Yief\ t receive r hLts to CQffj OlAr 

dtffere()t t411ChoN , as Biven IodouJ' 

I 1_ J.II I r th t-rn() SIl'\( He (" .I· ("ollect tke electro~ne[l( wa.V'ef UC\/HlY\llted OJ e 

1.. &eteet {he desTred S'tgml QAd 'rejerr aIr d:hers, 

I :\. AlY\ph~ the selected ModuIoJed mITre\" ~3ftOJ. 
I l{. Detect the mndu.lo.bna §t.:Jf\a[ -from ~e lY1o:UoJed RF' s[Jnal. 

{'. ArY\ph% -the l'Y\odufatrng S'r:Jll.a.l 4:0 operate the (cud ~peakH' 

~etvt'l'~pu 

[. AM Recerver 2. l='M. Rl'cec'ver­

\. AM Recervev'
 

lIJ The tfuf\ed 'Rack fre<tCAM.c:t Receiver' o"d
 
Q11 ~u.perf.-ete'((xj~f\e 'l?eceTver(·
 

1 TUf\l'd Ra.dro Frequenc(j Encr) Recelvev'
 Powe '{ rr'~ -
~fY\.ph fit. y ~ 

/ J'.l-erra. 

I~t- RF znd RF . Deteclo., 
AUf. m 

l'.llYlpldi--e1
,~ ,-;;lR/'IIPIt fre ( amplrfre'l',, , . f
 

I I I
 
I I ,
 

, , I
 

I, ------ ----------1" .~
 

G.o.(\~ed.
 

17 

9 www.Jntufastupdates.com

mailto:s,@ll.o.l


'The. TRF ~)C' o>~\~h '0+ ~ oY ihret dO;ges of RF a.O\p';{l~q 

del-ecfofr o..udrn ol'Y\phfrer- aJ\ d PCWL'I oMpldwi. 'The RF ampliiTer 

&ta-3eJ pbHd bet-wee(\ ~e Mte(\lla and detecto"f are wed to 
\(\c...eaJe the ~+'fe"3th of the '((?Cl:fver ~t9f'lal before it 1S 'C\-fflred 

tu the debectu'¥. Th~i'e RF am-pldTers are tL\{\ed to nlt frecpen9} , 
afY\pl.t~ the des1ved ~rd of freezuencteJ" There:lOre I fhe(f provide 

ompltl1ca:hon fo...- ~elected baAd _of frequ.encleJ and nuec~ ftrr all 

othen . A~ ~e(ecl:mn. ard OJYIplt1rco..btx1 pYDce sJ is; carrIed DU./:- Tn 

MD CJ'{ ih~e ~t-ase s o..l\d eaCh ~raae rruJ t Q(Y\plr~ {he fJo.me _ 

mod of fl't'?tJencteJ the S(Anse d -tuoill(j I~ pv-ovt"ded.I 

The aMplrJ1ed g~nal rS then demodu..foJecl lASin8 -detector' 

to YeCovev tht moduto.h~ I::':BtLal 'The Ye.covered ~\SnaJ 'is 

oMphhed ~(thuv bCJ the audiO ompfrfTeifoHoCAXd b(J ~r arrfT-her 
w\-wch pyovldes ~u.ffrctent galA l::u cpera~ a lcud r-peakey'o The TRF 

receTven suffer-ed :frOM (\ulY'\be( of anf'\0jif18 pYDblems· lhere ore 

td-ed 11\ the nn~ s:ecbon. 

ProblefY\S In TRF f(ecefvefi 

1- ~Cki~ .t ~f'ed C~ltt t 
.I .'1(\ 1l(~ recefVl:.Y ~f\ed crorcuib ore. mode varfabie so tho..t i 

the .CQl'"\ be get to the fre~u..enc<J of the dem-ecl sr.Jnal- ,T() fY\oJ:t 
cJ 

of the reCeTVl"n) the mpacdtln in the . tu.ned arfults a.re rfIOlle 

varra.bte. The5e Ca.paoto-rs are 'fP0ged' 61w +he ~btJes" go tha1 

~~ Ore CO(\ b~ [hanaed .giffiUlfoneous0' t.Uhen· -theiunincJ I 

knob H Ybto..ted. To have perfect - knrna the coy:a-cduy value..s I 
blw the ~toses must be e.t.:acH ~Qme bi thu is not the Iu 
Case. The dHert'f\ce Iii the Cop1-ctto'(s caure the rrSOflan t I 
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._- - -- _-_ _._----_.- .-. 

.: ire'ilAenc(j of ea.ch fuf\ed ctroAd~ to be gL\9ht~ rHkrent r i.heret1j 

if\Crea.S:TIl8 {he p~s ba"d , 

2· J(\d:abtl\~ 

Af; hl3h 8Q.i~ IS achIeved oJ one fve9tA.enc,j b(J a 

tvluthsto..8e (\rY\ph!Tev, there are. ffiDYe chQ.r\ces of fX'Sthve feedback 

1:-hYCU3h ~M<? 2tffi0 path r resu tnn8 In oso[htronL Thes-E' oscdLo..hDN 
Q.re.. ltMvo<cb,6le or hl3k fre9lt-e()Ci.er, 

~. vQ.flable. ~rdcPtdth 

TRF r-ecerve rr .sttffe( f\'1)m 0.. vanatmf\ if\ baMw,d~ ave r 

the tUf\in(J mAgE', C()(\~,deJ{ a fY\ednJJYI ~ve receive'( reqc.'{fred 

to tuM 0\)eJ( ,rJIkH:t l:o 16ll.0 kH=l Q"d it pfm/tdeJ t~e neceS91ra 
OO"dwidb-h of lokJr~ oJ· DfKH:t Lef CAr ca.(CttLa.te q of ·ihll ckr, 

'Z-' r.J:: _f_ _ 51 r K 
) '-'\ ~ ~~ r f

BiAl Lot 

At- lbLtOk'H=l .~ of the co,! ~hould be f64 C'640k/tol:;) 

HoLNe.veor I HI 'Pmchce due. to IIO,rfDl..lS tosser dependil1(j 0(\ ire'l' 

!AX LOil.l rot ~d go lar3e f(\cr€a~e in G,. Le t- u.S' QS'SLime thoJ 

o..t /{,Li.D /(H:t tre,?u.enc(j e.. 1.1 !"cre.wed tu vo.b..e. too i"d'ead of 16ct, 

!Alit'" {hi ~ a of l:h.e VeMA ~u.l,ec1 cn-o.-ltt l::nrdwfd H, (0.(\ be co..teula.ted 
oJ foltoU:>i :::) €vJ"" L - IGl{ok ~ l6 "'.lI 

cy - toO - U-{ " ".;1 

we. b,ow neces;saij ~1tJ \5 !onH wt con ~ao tho~ in 'W': ~ 

tke. j11J of the h.tAed Oro.-t"f[ Vo..rres bveJ( the frefjUE()?J raIl(je I 

re.ru. lhn8 In pm...... 'Sde.etfvr~ of t~e receiver. 

£eca.we of {ke pmbleYY0 of hnch()a ' frdabd1J Qf\d b~rrJc.vrdtt, 

"Vo..l"fa.ttO(\ ,tke TRf \"ecreverf haw Qlm()l~ bel'l\ repaced b0s4per 
he!.:erodJI'oe R~. 
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---------.--- ---~- --- n_·, __.• _ '.~_ ~_._ ._ 

Rece rverf 
1 

I 
i 

) ­

k9 ueno1'(\ ~e( he tero~ne Rx I ~ t oJl th.e \(\CDmT(\Q 1<F [U 

o..:r€. COi1vert-ed ~ 0- frx 6w{( ~2t-u"c~ colld .T(\te(()'\edra.~ 
Q.rrw1rfred:fr-eql-le l'\C~ (1:1') . Thel'\ thfJ %~ f(\telfMed (Utt fve~lle(\Cj qnd1J 

r L_ th thava.ckr(dr("~ 
dehded to rep~1ACe the DY"fB,no..l fnT\)VmtH10(\ 9\f\Ce e 

bf {ke IF QN\?\i ~-e{ Q~ trckf'rck t of the {requ-enc(j to whrch the 

recerver- \s ~f\l'd I the ~elechv(~a(\d SeJ)SitlVcb of ~ he~ro4().e 
receyv€y-s are fa.w!(J 4niforM B.ro~ h out rt-J fun'in(J rDf1je. . 

Mtl(e, err-CtCi!: Is l{~ed 1:0 pYDdtce th.e frer.;tzeflCO tmrlRo.K-on 

of th.€. Y0CnmtrYJ ~13noJ ~ to X'F'. 1he inCom f~ :~:1l3n.a:ts are 

f'l\l>ced tAlT th -!he tocat oset{(otm fre;p.eflfj S'f:}nol in fuch Q 0 
+ho.t 0.. Constat) ~ krtu.~"'?J ckffe re nee 'S fflQJhtaTneci 6/w the [oco.l 

ow [la.tu-l 

dga~e 

Qf'd 

tumf18 

J~-c e In.CCtY\ Tn.qv 
Chpacil'OYS, 

I.f'l3flOU. lhs k achieved I 
~~~q 

(J 

Ar shown '1'\ {he ftau.1"E'u ! 
ALL.""nQ'nnct prcJ;.S' tAf U

O\E' ~almdro 

S'iSl'\Qt (lAd feeds- t~ to the Rf aC'l)pldw(
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'The R~ ampldTet( provide-! SoMe • Pc t . d ' I~J-I()\ 0.. [jO-1(\ Q() ~e leCtlV( (J • 

~e 01 p Df the Rf OM phtte1' iI o.rp\led bo fhe -/t f 0 f me1/ f¥li'{.er. 

"the mt'(ff ako rt?ceives OJ\ ;If from loco.l oS'cdhfu" 

'""['he. oil' of the YY\\¥:er Cf'rCuJ I~ clrfferertce. fre'Zu.enc(1 a,{) 

L()IY'\rnQ(\G k{)Ql.A)(\ as :IF -"(hr .gi3f1o..1 oJ- thu if) te((Y\ed,o.te
\ 

fre
1ue

t\c Conh'll'\f ike ~G.me mocLlahof1 as the D;t:gIllQ..[ L'b.yYte(· 

O
lhU sijMl H Gmphfied.b(j one",oY more <'f~. Qmpldrer r~J' 

I ,().(\d MO.l'l of {k -recerver ;prn IS obta-fned tr'l there IF slageJ' 

I '!h' h':Jh~ ""'ph !Ted .~ ~ S'f3MI ;< app"" d In delee lot Cirl:Ui h 
{u '(€W\f'(.t{ the 0l1,3ino..l ma:lulo.h(\~ in~frY\ahl)(l. ~«(\a.l~ -{he aJp of 

I d'ledu< ekt i( fed In aud", Md fW'" a"'phfr,r whlCh provlcl,r. 

. 0. su.flu''''t 3'" ~ In operak Q'P'" b r. A",lh" ''''F'"'''.' cke 1n 

I the '"f"h,ttroch", ",ceMf 0." AG.C aed Arc cr,c",f· A~c " 

! tt~ed. ~ mLltotnl(\ a COflr6f1t -o)r vol~e lever over 0.. lAJidero..nge 

II of- RF- ,I p ~i9noJ [e\jQ[r, 

I
I

I AfC CiY-CUt~ SefleroJes f\r:c ~rgnaJ tAJhtch i~ llred to a.dj~r 

I at\dd-ab" li te the he1' o~ It:cd[ OfClILIl. toy I 

'ReceIve" Cha.YO.c~e.rishc S 

.1he -pertDiTYla(\ce of the ro.dro receIvef ca." be mea.l'ure d 

,,, ttrmJ of ~nOL(),n8 re.ceivei cMmd-e1'lJhC s, 

t· .s'elechv'f~ 

L' .reC\S'[hv(~ 

:!,. fedilrt~ 

Lt, 'ltY'.ajE fre.~u..~"c(f 

{'. fhtble ~pDl:h"O 

Q.nd ,!s ITJeckon 
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,1 
I· Se~I/-r~ 

Selechvt~ refers b ~he CXbflt~ of 0. reC'elver to gelect- a. 

S"3"Q ! of 0. de&ired kezuefl.ey tAJhtk feje.d oH Dthers, Se!echvi& • 

lf) Q \"Qcetwr l.lobtalMd b WillO tuned GrCuI~' TheYI: are •
J 

Lc (rfCt-tt6' tuMd tu rerpna~ oJ- Q der7red S/3fLcd kfju..erc& 
1hx' &. of there kne d ctrcuth de-te-rm1f\eJ' the selechvIV' 
A good tece-rver rrolrt~ the desl'red gtt]IlQI if) the RF gped:YUI\1 

Md dtmtM.E-e (All o~het{ grsnaLc !AX'- hww ~Qt- b:1.ncIuJldfJ, of 

-{he tuned cH is 3,ven 611 (Sw ~ % 1 \ I 

l.0hel"€ fr H the resDnant fmtLtf'()6;J 1 __*B~ . L-,..,1 
V .::.' [PMaenfYOh,r DeIUfl~\IJ 

. f, L >' 1<1f~ , 

t-hvfOuJer the 6o.cJ L0d~ be tt-e. th.e selechv(~. 'The betow %ure I 

sh:,w{ the. 5eledtvl~ OAfve f.Jl the ~?\coJ 6ned cH-· As I 

crho»f\ tf) the fr8ure be low, bMd wlcUk ,~ the d,fferef1.ce bl wthe I 

ttppe-r 11. and Lowe-If t( eul:-oH frettue{\CfeJ which o.re Loro.ted ()t thti 
0dlS a( 0-109 points Dl\ the ~e()sd/v( ~ Curl/'{. I 

2. S'e()Sd(l/i~ 
. ffi 

'1'he Sen~'i h\ll ~ of Q Com/Y\lA() ,cahan 'leceiver refeH the 

recervers (1blli~ to pIckup weak~lBl(ols l a"d amphb It, 'The 

I"Y\DYY:' 8IAi" that a 'receiver hQr I th.e ~fY'alle( the rip sr9()oJ 

f\<?cesraf(J to produ.ce deSired clp poweY, erherefnye l ~e()nhvl~ ts Q 

pfl/YlO"j :fu(\dm<l of the. ovtmtl 'receiver goJn. ·1'[ IS Giofte() e>c. pYesredl 

\1\ Microvolts 0'( 'jf\ de.CibeUJ. 'The ~e"~ihv;~ of receiver morH(j 

depe()ds on bh.e 9C1.i() of the :£ r: Qrnpl;tm"fs, GiDod (ornmU(\ICtAH-on I 

rrceive.y ho)' ~endlvi~ uf 0·2 to [LtV 
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•
 

·3, fe.dTli~ 

fedll\~ '(('fen to t~e o.bilf~ of the receiveiY to Yep'cduce Q.!/ 

themochLa.bno ffe.~tAenCTeS e2l(.oJ~. The beLow n3urt' sholAJS the ~plca( 

fedll\~ Cufve.­ foy mdw receIve,/" 

The fe.ddi~, at the 6~f l'I\cxL.lohcJ .fro; T~p;-coJ F'ed;(i~ CU:flre 

fv.equeocleJ ,s determined ~ the lot-\) t'" 
fre2u.el\c(f vespo(l~e of th.e :rr:: M!tfW,bn 
o.Mph~,y Qf\d {he fedd.t~ oJ the tAdK 

h~he( fY\ocL.ta.b:n.2 frqUH\CrV is deterfY\lned ;­
~ the hrgh fre'tLteflc(j re~pol1$eof the H frtqtteflCC/ ~ 

a.mphh-elf. fe.dtlt:~ IS dtff'l-cult to obtmn i(\ AM rece'iV€/( becaw:e 300d 

ftdttr~ letlux'(Q..S mort ba.fdwtd~h. of ifF ·Q.Mplr.fie'r resulhnu in fJt:l1" 

g,e lee hvT~, 

1(, T~ fr!-qltenc(j ~d' 1ts ReJe..d!o() 

~l-:JD" lNHt 
.3L-.3\::: IM.I-\~ 

~'!f--I(-->j~~ M.'1<e( 

, I' 1 
got~ steJfDN 

oJ: IMtI't­

•
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COO~idu £\. ~u.pe<Y1e~ro(~t,e reCeJ\JtT hJV1nO a(\ f~termedrU&' 

lre-cru.e.(\c(j of tM.H't ~ed to recerve a lJoMH'{ ~l-v.6f\ ·1he lfJc~( 

oscdLQ.fu{ fre2u.efICy '(\ece.HQfCl Joi the ~(\ire7 is e?LLoJ In J) MH:r­

90 th.oJ It­ lY\Qa 
Vo 

11-.(\ 

pmdu.ce an 111 te rfY\ed tatQ freq,u.eI1CV of tM-bl:c­

:.\1M\;\:c 

fr::l ~ 4(es poNe of ~~ fuf\ed-

If a1\O~e,f S'~hoo ope.mb3 oJ 32MH" ,J oJso present 

ill the CUY, It- r~ Fmbte· fo-{ [~ to 8er ln6 tk€- fY\f~er· As SOOf\ aJ' 

{hrs S'rscHAI oJ- ~2M.H't CUf'tclem-ed ~kttn(\) IS pv-esmt a.l:- the. fYlt\Ce1' 

ifl}Mt I It- wilt p~ce 0.. d;fkrence fretjUQf\CO t.-:lTt-h the L-O· freceue(l(j 

thIS drf~re{\ce fre~u..ef\C& tMH't (32MH't _31("\ Hc) whre" u the same [[p 

\\us Wt flOVO ho.ve th.e ttrdeJrred ~2.Mf1~ stahon til oddrtn,{\ to 
the deso-ed 3DMJI~ ghAtmf\. Tn the IF SediDf\ hoth the desl'f€cI 

Q{\d tmdenred ~rg(llAt wrll be amyhfred. 'The deNred ~'lu.e~tJ 

of 3.tMJh III thIs ca.re lS ca.tted {he frecrLtenco·"irM..8€ 

.A ~eX' he r-e1((J~e ~cefve r must fherek, 6e desrsned to 
ho.\Ii' Q vera hf3h. tmO-je fI'e~Uo.ef\c(1 'fe-j~cbf\ CG.Fhlt~ b:J (jehrd 

co~ thIS ~pllY'lOU.f freCZ4e0cCf­

l--~ --------~
._- -~-

I 
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·
~_. ~b!t Spo!frcJ 
'lhe phe(\Of'{'(?f\Of\ of dQl6le !;:pot~~ ocCu.rJ at htjhe( 

h--e-2 tAe 11 CfV dt.te to p:ur fro() t- €()d. S'eLe chVl 'v of tht reCef\lt'rJ. 

l'f\ thrr, ~cefve y- prcb up rome dloit wove glnhon 0.1:- iNo 

f\e.Qi~ poi'f'lk 00 the 'rE'ceiver dIal. 

~hM t\e teCEivey {S ~n ed QcmH the bQf\d r a 3~O 

i'~~ct I appm I'J to beat- tvvo cliferm r- f're9UUlGeJi r onCR.- a.t 

-the desrrecl 1Ye~l-\enc~ OJ\ d ~D..rn INhef\ ~e reCeive-r IS tu.ned io 

2. tiMes !~ beLov0 the ·de£f~cl fre?,tA..€flC(/' jf'l thtl s:ecDl'd {bJ'<? I 1 

the n3f\cd 6:C()('(\eJ the f~e t redu.ced Tn she03tk b~ ~e 
imoae tejec~, thur fY\Qkr'(1 It­ appeo.r fhoJ the srgno.l IS la:olecl 

at two fu9u.encTu In the 6rx:l. 

Recefver sed-rons
 

Ie 
\ 
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/he R~ O-Mfrfi'-er is ~ -tu.Mble CfrCtlr~· n- LS H\ere f-u sele~t- ' 
{ht WOJ)~ d freC]uenc(f Q"d reyd- SOMe of the u()~()ted :lVe'Zu.encfeJ' 

Md thuS tv 'IY\froll't' .fBOOe! l:-o noISe ro.oo., 1t:- provideJ ,nrhal ~f() 

Gl\d JetecM-vl~' .Il- ,£ 0.. !u.f\ed C\rCLll~ fOllo<Atd b{j M amphfre( 

15	 ()sLla.I~ 0.. SIMpLe. class A Cfrfu.t-t. 

1k~ \O.[LleJ' of yemhrrs R, and RL ,,, the brpo/ar c[y(u.r~ are 

adj lAS ted ~Llck t~t t~e ofY\plrfre f t-JOYh l)J closs A oMptrAer, 1h.e 

Mtel'lN\. U conMd-ed thw~h (ouph~ CD.PO-Cilu{ /-u t!v:, bol; of 
-the t-w..f\Srstu'f _ ThIs (y'o.ke.s the cn'cll[~ vU~ brno,d band w .. the. 
hanmtov wIlt OMpli~ Vfrtuol~ a(\~ s'3ro.t prchd up b(J the. m1tmM... 

HolAX:.ve'l' the collec~'f IS; I:u"d wfth. a ~rQltet tesOf\Q.nt crrCC..t.t
b 

1:0 

pro\lrd e. the IflThoJ ~etecl:tvt~ -1m {he n'\t)(er lnput-­

'The F'8 r (freud:- shown if\ {WA~ is; r{)~ dfl"cHve H'Cllfi\\ ~e 

tYaMdxJ'f urCt..Llt· The'fr hi8h Inp--tt lmpe.denC/'C fY)iMlY)l~S ~ht load?} 

of\. fune.d ClrCuJH I f:~e-rlb(j p-er(Y\rHi'(J the e of tine ctrCl...Li+ to he 

ht,:rhu ,a.."d 'Se(echvr~ to be gj·'OrpeY. 

'!he receIve. r hO-vlflq, an Rf dMPhfrl' y .5)J.-n /'Ie has L/( d L(j	 I 'J )1) OLVIf\(J 0.. va(\l~fS_ 

t. n~ 'l'lrovldeJ "",~h: Ct' 6 11- ,- Itt 
,. ~'CU- r [] III I 1'1'../ erre( senslOV\t 

2.. Jr- 1M proves '('(\Oje - f f'e'l!..l((\((j 'f'ejectrof\. 

J --.it Impmve..J s>JB ro.. l .. ~"olse m tm . 
4.. ~t- irnprow.s re..jEct-tU"0 of o..eto..ceot uf\tA)CAoted ~~lf pro\i1d,'(1f 

'odttTl ~de(hvr~. 

1.	 en- pvovtdu betttl" Loupll'l"'8 oF- the kUlftOO1)~ ~(g ('f 

~cefve,( to the Q.ntenf\Q.. 
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. MiXer Of t' I 
-= rt9uenc¥ 0-aro{fY I Corwertrrf . -=-

TCfpes T Je?emte~ P:ccrh:d M,lCe ( 

L !;elf f~ c1l-ed Mf\Cff' 

ex C1!:eel /'Y) f X'ef 
Ro 

+Vee 

1F'fi 
1> 

\ 
\ 
\ 
\ 

\ 
\ , \ 

\ \
\- 0-a"a~d.:. \ 

R-5~ SepernJeb exakd jCf'[ r¥\,I'e(, 

SA 11 one devcce. ach ar a fY\il<lU whIle the rihe-r !{Ll.fplru 

-lh~ neceJsar(j oscnhhon f -'The b'fOlo.r ho..nJlJto-r (G., formJ the HarHe(J 

CJSctlto.f.o" CtrCu.C t, H- orcrUnteJ' uJfth lacoJ -frepLtenc(j (1;,) ~f'T 'f; r Tf Q. 

f'{\f'!::e 0( I whoJe gJJ-e TS fed wrth tke rJCJ.lpi of Loco../ Dsdfo-fm Ql1d rts 

bn)J i£ Qdjusfecl gUCh tho..~ it opevoJeJ fn a. ()ol'dmM.Y p:r(trDl'1 of 1H­

cho..raderrs+fc '. The ta::QI tjscrltaM \lQrft'.J' the ,:pte trw of the Ff'T fn 

tu var0 its ha~ condu.cbnce In 0. non[lnear (YI{t()nef, resu.[~ ihtef­

1Y\l:dfoh frecp-tencO .Q} the. oo.lrut. The OJ.-tpul: H taken fh'(D~h doUbLe 

I:wled tmn.do'frY\e-r In f~e draIn of the (YIllW''- o.ncJ -feci tv -I:he 

IF ompldTE¥' The [fl.lI[jeci 1u.nr(\o CQ.pt-tClfrrr Qllov:JS sl'mulfanetXlJ' hw'(j 

of Miyer QAd 6ca,t (')solta.tvY, 
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'Th. e. C\f I a S ('(\0,.11 trcmme-r ca.pacr~orJ oems! each of the' 

tuN')] cilpa..cdDY"l o..re. wed n,-r 11M ocfJu,Pi:«l enb-, 

~J.se[ f ~ Ctl:e d ~li~ E' ( 

. I 

, If-I----l 
Cg 

\~ 
\ 
\ ,

Ce,, 
\ 

\ 
\ 
\ l.-----­ ----\---_--L_ +Ve.c 
\ \ 
\
\ J 

\
\\ .§t1I1~---_-_--_~ 

".

f1r ~e [f 'eRC-ct-e d Mr'Cu. 

1r- H pOSJible tu Combme -the fctnchu-t\ of the ml,l(le( Of1d 
lom[ DSCrlla~v In one arcu.J· The t::ffCuct is (olY1('(\aJ)~ krow(\ oj 

S'elf €I':'G.-ttd m{~ ev'. The Ci:rO..Ai'j.- orcdto..~~ Clf\d !:he OON'G'JndcectMce 

of +he tm.f\5(shJ-v' 15 VClYied In a ()JlI hneax Ma.nner aJ the &'co..loscdla/:rrl 

vrtte. %H VG.na.ble ·h"nnsCc~)C{u.du{)ce (9",,) IS u.r-ed 4:,0 th.e. tm.nwtoY 

tu a.mpl' ~ the inCom I(\g RF srsna.l,
Tmckr1J U 

The FoceS'J of tuf\l~ cn-wih: to get the desired ~t- tf 

CatteJ 1kacbll' Anu exroY tho. ~ e~ls h In tC-.e freCZUUlCy bl:l1l9 fed 

tu the ~F OMpldfu .s:uch erron a..re kf\o<N) as ''1mchf~ elfYUYJ" 

Il(\d {he.re I'\'\UJt­ be nvo'\d. J,
~ '- 0 

r.>[
0 

d 
QW( 

I. _
Tmcb~ Il.I(YO'{J 

L _, _ I 
S'canaa.Vd 

' 
f 

.cO-.puCtbYJ are not- u.red I Mel sorsed CCtpa.duYI to)r&'­ ident-rcQI I 
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· .seckol'\~ -are W'ed \ (\ dd11' ren k volu.e. of ff) dtu:+ance aNi Sfecral 

~t'VU COfQcrtoYJ co../ted ty'\lY\merf a~d po..dders are. wed tv adj u2t: 
the capo-ctbl\ce of the o5Gltab,.- to the. fWpef 'fUnse . 'Dt-e are. 

~I'£e 'CoN\('('O{\ rY\dhodf ured ~( hackinO . 'These o.~'. 

t) ?o..ddH tm.cb~
 

'2) 'ffltnn'\er hncbna
 
-3) ThV"t1: -ro\n ~ kCk(J'
 

I) P~ef ~b(\U 

.11\ pa.dd« kcbn -lhe OJdlc;'J1)'/O 
funts belotA) the fre2u.en.c(j It shou.IJ 
be In «lTd 6arI d . So -the. 5F creQtec/ 

f I f£ h&he( H\ol\ 1t- IS Cteateci~ 
I I 
t--- -- - T 

o 
Mi(\ tvIAA 

fsuF 
~Yl'tcbflj error T(\ po..dck 

(> C 7) 

l~ ts . ,,
 
,I ,I
 
f_ ...... • 

t 

o 
Mi" """'" 

fs H'F­

f1J ~ 'fmc~i'(J efYOf 11\ I:W()'1Me/ tm.(b~, 

Cp 
7) 

f 
I 
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1 

r-----------------------.---­

'll n -"~~6nA I - '" crrcu.,:-t """'lIed " I"'-L '--'JIY' CAnil" '--U.l ll\re.~r':l\~ 

kc blla . CQ.{\ be odju-rh>d to 
:te\'D erY"oi a.J:- {hre.t polnh . 

1he ~(\d r.Qt- each erd, and 
-the. f'l\ldd le . 

FDm ~ 

8'v€ 
GHo.tr 

at 

M.1d 

h3' Tm.cb~ ermm il\ th~e FIn+trarb~. 

PmcecLre. to Be ~ vntu.o of- CQpa-cxtof Ye1wred fn above. ckt-.r 

\) find t~e. /y\\(\ (And rY'O.~ f..eZ'tl~ncreJ Q/\d t~~ rejwred oscrU:tbr 

'c~-fUCt~~J\ce m.hu, 

.fi,""'" :: fs 0111\ + H
 

f 0 ~ :: fs fY\O.J< -+ 'I r::
 

01 ctl/o..tuv Co.ra-Cltalla' Y&ttu QlA be gnren OJ'
 

~>C ~(JClIY\M)1-
Co1Y\Ir\ fomlf\ 

i 
i 
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-3 .. Ca. lo_JoJe tho osu-[[o..td tu(\lna co..p0.D~o..f\Ce. ,:[f- rS' 3lven ~ Co ~CJ 

in. serre; 10\tk Cp 

Co':;:	 Cr Cp
 
~-t Cp
 

~ @srY\~ c~1 (CrfY\M H r) 

(fJmin . Cp) }({SlYlfl1 -+ CpJ 

. G;MO-'/i CCSM1l'\ ~ C1")..... 
CSMlY\	 CCs~ +C)p

.X't-	 t"f 3Tve f1 CV 

La ~ ._,-1__ 

~ fffO'I\t() r Corro,x­

G-Uf~rGmln 

l(\te(rt\edta~ fr:-2uMCb' ~mpl~,- -ff"------~ 
I------if--------, I I 

, C(\ ,,;;I' I	 r 
I,	 Il1 -Hff 

TFrL 

UTJ 

Cp -W'1(\J m.tms. 

COMIl\ 

+vcc
JL ~Fc~3~_.:..rru.))_=_-:..:~6.::9~e.=______=.r:.:..F-___=Q::::.:M.J.P~lt.:..:.:fre::..:.I(_.	 _ 
1 
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112- o.rvrdie,,-s Cl.>'€- tLtntd "olbge. ofYIp~herI tuned foy the -I'rXJed 

Imzue"c~, ~h l(Y\pvtant f!.A(\CITuA Tf tu wY\ph~ <Jf\I(J iLtred ~u..etI?J 

115(\0..1 ard 'rey~ct -edt otherf. Ar Gct' knoCQ most- of- the n:'cefve¥ 

£f'Ur\ usWlI~ -1wO DY More S"l-asef' of 112 aiYIpldT'eO Qre 're:z4fredrI 

the. ~ f1jUl"i' S'hovvI the tL.JJ rt~e :f~ Q.mp)r!ref. TiNa 

S'~e ~ are {ya(\.dOymef cOG\.pled and aU j}:. trMsfurmed an' STflj le 

iuAed	 I l -e'1 tuf\ed ftrr ~~'1-9k fre1UeUl~, 

ehoree	 2i- ·j[ntermedtQte frerzttenco 

&tec bn oF- 4~e rntermedrQ!-e fre.'l'J,fflC(j dependJ Of) VQrfOu.r 
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 UNIT-VI     TRANSMITTERS  1 

ANALOG COMMUNICATIONS 
UNIT-IV TRANSMITTERS

CLASSIFICATION OF RADIO TRANSMITTERS: 
Radio transmitters may be classified according to the following methods: 

1. According to the type of modulation used.
2. According to the service involved.
3. According to the frequency range involved.

1. CLASSIFICATION ACCORDING TO THE TYPE OF MODULATION USED
According to the method of modulation, radio transmitters may be classified as 

(i)Amplitude Modulation Transmitters. In such a transmitter, the modulating signal
amplitude modulates the carrier. Such transmitters are used for radio broadcast on long,
medium and short waves, radio telephony on short waves, radio telegraphy on short waves,
television picture broadcast on very short waves or ultra short waves.
(ii) Frequency Modulation Transmitters. In an F.M. transmitter, the signal voltage
frequency modulates the carrier. Such transmitters are used for radio broadcast in V.H.F. and
U.H.F. range, television sound broadcast in V.H.F and U.H.F ranges, radio telephone
communication in V.H.F. and U.H.F. range over short distances.
(iii) Pulse modulation transmitters. In a pulse modulation transmitter, the signal voltage
alters some characteristic of the pulses. These characteristics of the pulses altered on
modulation may be pulse width, pulse position, pulse amplitude, pulse frequency or pulse
code. Accordingly the various methods of the pulse modulation are: Pulse width modulation,
Pulse position modulation, Pulse amplitude modulation, Pulse frequency modulation and the
pulse code modulation.

2. CLASSIFICATION ACCORDING TO THE TYPE OF SERVICE INVOLVED:
According to the type of service involved, radio transmitters may be classified as 

(i) Radio Broadcast Transmitters: These transmitters are designed for transmitting
speeches, talks, music, dramas etc. for the information and recreation of people. The
electromagnetic energy is so radiated from the transmitting antenna that largest number of
persons may be able to receive the broadcast with the help of their radio receivers. These
broadcast transmitters may be either amplitude modulated or frequency modulated. The A.M.
transmitters operate on long waves, medium waves and short waves and radiate carrier power
as low as about 1 kilowatt and as high as 100 kW or more. The F.M. broadcast transmitters
operate on very short waves or on ultra short waves and radiate carrier power of the order of
100 kW or so.
(ii)Radio Telephone Transmitters: These transmitters are designed for transmitting
telephone signals over long distance by radio means. A radio telephone transmitter uses
certain special devices as volume compressors, privacy devices, peak limiters etc. The
transmitting antenna is designed for beaming the electromagnetic energy into a narrow beam
directed toward the distant receiving antenna. Smaller amount of power is thus required.
Radio telephone transmitters may be either of amplitude modulation type or of frequency
modulation type. The A.M. telephone transmitters usually work on short wave, have output
carrier power of typically a few kilowatts and are used for point-to-point communication over
long distances. The F.M. radio telephone transmitters usually work on ultra high frequencies,
carry small power usually less than 1 kW and are used for communication over short
distances not exceeding about 30 kilometers or so.
(iii)Radio Telegraph Transmitters: A radio telegraph transmitter transmits telegraph
signals from one radio station to another radio station. It may use either amplitude
modulation or frequency modulation. When point-to-point radio communication is involved,
the transmitting antennas are highly directive so that the electromagnetic energy is beamed
into a narrow beam directed towards the receiving antenna at the receiving radio station.
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(iv)Television Transmitters: Television broadcast requires two transmitters one for
transmission of picture and the other for transmission of sound. Both operate in very high
frequency or in ultra high frequency range. The picture transmitter is amplitude modulated by
the picture signal occupying a band of about 5.5 MHz. Vestigial sideband transmission is
used i.e. one full sideband and only a vestige or a part ( about 0.75MHz) of the other
sideband together with the carrier are radiated from the transmitting aerial. The total
bandwidth occupied by one television channel is about 7 MHz. The sound carrier is
frequency modulated.
(v)Radar Transmitter: Radar may be of two types i) Pulse Radar and ii) Continuous Wave
Radar. Pulse radar transmitter uses pulse modulation of carrier. It uses high output power
typically 100 kW peak and operates at microwave frequencies typically 300 MHz or
10,000MHz. The C.W. radar transmitter may use frequency modulation of the carrier voltage
or may utilize Doppler Effect.
(vi)Navigation Transmitters: A number of navigational aids using special types of radio
transmitters and receivers are used these days for sea and air navigation. Also radio aids are
used for blind landing of aircrafts. Typical radio aids to landing are I.L.S. (Instrument
Landing System) and G.C.A. (Ground Controlled Approach). In addition to these, several
other radio means are provided at air port for surveillance.

3. CLASSIFICATION ACCORDING TO THE CARRIER FREQUENCY
According to this method of classification, transmitters may be classified as 

(i)Long Wave Transmitters: These transmitters operate on long waves i.e. on  frequencies
below 300 kHz. Such long wave radio transmitters are used for broadcast in temperate
countries, where atmospheric disturbances on long waves are not severe. Since long wave
radio signals travel along the surface of earth and are rapidly attenuated, for reasonably high
signal strength at the distant receiving aerial, the carrier power radiated from the transmitting
aerial must be very large typically 100 kW or more.
(ii)Medium wave Transmitters: These transmitters operate on frequencies in the range of
550 to 1650 kHz and are usually used for broadcast. Hence the band of frequency extending
from 550 to 1650 kHz is commonly referred to as the Broadcast Band. The carrier power may
vary from as low as 5 kW to as high as 500 to 1000 kW.
(iii) Short Wave Transmitters: These transmitters operate on frequencies in the short wave
range of 3 to 30 MHz. In practice, frequencies beyond 24 MHz are not used. Ionospheric
propagation of electromagnetic waves takes place at such short waves. The attenuation of
radio waves travelling from the transmitting aerial to the distant receiving aerial though the
ionosphere is small. Hence carrier required to be radiated from the transmitting aerial is
small. For national broadcast, the carrier power used may vary from about 1 to 10 kW. For
overseas broadcast, certain amount of beaming of power is required to be done. But in spite
of such a beaming of energy, because of the large distance involved, the carrier power
generally used is 10 to 100 kW. For radio telephone working over long distances on short
waves, highly directive transmitting and receiving antenna are used so that carrier power
required may be relatively small, of the order of 5 kW or so.
(iv)V.H.F. and U.H.F. transmitters. These transmitters operate either in V.H.F. range or in
the beyond about 1000 MHz and are used in radar, television relay, microwave link between
two adjoin countries or between mainland and adjoining island etc.

COLLECTOR MODULATOR: Figure 6.1a shows the circuit diagram of a collector 
modulation method. Here, the transistor T1 makes a radio frequency (RF) class C amplifier. 
At the base of T1, the carrier signal is applied. Vcc makes the collector supply used for 
biasing purpose. The transistor T2 makes a class B amplifier which is used to amplify the 
audio signal. The baseband signal appears across the modulation transformer after 
amplification. This amplified baseband signal appears in series with the collector supply VCC. 
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In a class C amplifier, the magnitude of the output voltage is a definite fraction of or 
at the most equal to the supply voltage Vcc. In addition to this a linear relationship exists 
between the output tank current It and the variable supply voltage Vc (i.e. varying value of 
VCC is denoted by Vc). In class C amplifier, the output voltage will be an exact replica of the 
input voltage waveform and the magnitude of the output voltage will be approximately equal 
to the carrier supply voltage Vcc. if R is the resistance of the output tank circuit at resonance, 
then the magnitude of the output voltage is given as RIt = Vcc 

Therefore, the un-modulated carrier is amplified by class C modulated 
amplifier using transistor T1 and its magnitude will remain constant at Vcc since there 
appears no voltage across the modulating transformer in the absence of baseband voltage. But 
now if a baseband voltage vm= Vm cos ωmt appears across the modulating transformer, this 
signal will be added to the carrier supply voltage Vcc. This results in a quite slow variation in 
carrier supply voltage Vcc. This type of slow variation in carrier supply voltage changes the 
magnitude of the carrier signal voltage at the output of the modulated class C amplifier as 
shown in figure 6.1b. It may be observed that the envelope of the output voltage is identical 
with the baseband voltage and hence an AM signal is generated. 
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Fig 6.1b: Waveforms of collector modulator 
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HIGH LEVEL AMPLITUDE MODULATION RADIO TRANSMITTERS: 
The block diagram of amplitude modulation radio transmitter using high power level 

modulation is shown in figure 6.2a. It consists of Master Oscillator, Buffer Amplifier, 
Harmonic Generators, Class C amplifiers, Modulated Amplifier, Modulating amplifier and 
transmitting antenna.   
Master Oscillator: It generates oscillations of desired frequency with high consistency of 
frequency. The generated frequency is required to remain constant within close limits in spite 
of variations in the supply voltage, ambient temperature, and temperature of components of 
load. Further frequency variations with time and with age of the tube or transistor are to be 
avoided. 

Buffer Amplifier.  If the master oscillator directly drives a harmonic generator or class C 
power amplifier, which may draw input current, then power is drawn from the master 
oscillator. This results in loading of master oscillator which in turn causes variation of 
effective resistance of the tank circuit of the oscillator and hence results in frequency 
variation. Accordingly a buffer amplifier or isolating amplifier is placed between the master 
oscillator and the harmonic generators. This buffer amplifier does not draw any input current 
and hence causes no loading of the master oscillator. Changes in carrier frequency due to 
variations in loading are thus avoided. 
Harmonic Generators. Usually master oscillator generates voltage at a frequency which is a 
sub multiple of the carrier frequency. Basically these harmonic generators are class C tuned 
amplifiers in which the output R.F. voltage is first distorted through class C operation and 
then the tuned circuit in the output circuit  of the amplifier selects a the desired harmonic 
frequency. 
Class C amplifiers. R.F. voltage generated by the master oscillator has usually very small 
power, of the order of a few watts. The power level is required to be raised to the final high 
value in a chain of class C amplifier having high output circuit efficiency of the order of 70%. 
First few stages of class C amplifier act as harmonic generators. 
Modulated Amplifier. This is a class C tuned amplifier usually of push pull type and is 
modulated by audio modulating voltage from modulating amplifier. High efficiency series 
plate modulation is most popularly used in high power radio broadcast and radio telephone 
transmitters. Grid bias modulation and suppressor grid modulation are sometimes used 
particularly for modulation at low power levels. In small transistorized radio transmitter, 
collector modulation or base modulation or both may be used. 
Modulating amplifier. This is usually a class B push pull amplifier and feeds audio power 
into the modulation amplifier in the plate circuit, control grid circuit or suppressor grid circuit 
depending upon the method of modulation used. Class B operation is generally used because 
of high plate circuit efficiency. Class A modulating amplifiers are also sometimes used 
particularly in low power transmitters. 
Audio amplifier: Modulating signal is fed to the input of audio amplifier. This modulating 
signal is very weak even it is not sufficient to drive the modulating amplifier. So the audio 

Fig 6.2a: High level AM transmitter 
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amplifier amplifies the signal to the desired voltage level and is fed to the modulating 
amplifier. 
Transmitting antenna: The output of modulated amplifier is fed to the antenna through 
feeder wire. This antenna converts the electrical signal into electromagnetic waves and 
radiates into space. 

LOW LEVEL AMPLITUDE MODULATION RADIO TRANSMITTERS: The block 
diagram of amplitude modulation radio transmitter using low power level modulation is 
shown in figure 6.2b. It consists of Master Oscillator, Buffer Amplifier, Harmonic 
Generators, Power amplifiers, Modulated Amplifier, Modulating amplifier and transmitting 
antenna. 

Master Oscillator: It generates oscillations of desired frequency with high consistency of 
frequency. The generated frequency is required to remain constant within close limits in spite 
of variations in the supply voltage, ambient temperature, and temperature of components of 
load. Further frequency variations with time and with age of the tube or transistor are to be 
avoided. 
Buffer Amplifier.  If the master oscillator directly drives a harmonic generator or class C 
power amplifier, which may draw input current, then power is drawn from the master 
oscillator. This results in loading of master oscillator which in turn causes variation of 
effective resistance of the tank circuit of the oscillator and hence results in frequency 
variation. Accordingly a buffer amplifier or isolating amplifier is placed between the master 
oscillator and the harmonic generators. This buffer amplifier does not draw any input current 
and hence causes no loading of the master oscillator. Changes in carrier frequency due to 
variations in loading are thus avoided. 
Harmonic Generators. Usually master oscillator generates voltage at a frequency which is a 
sub multiple of the carrier frequency. Basically these harmonic generators are class C tuned 
amplifiers in which the output R.F. voltage is first distorted through class C operation and 
then the tuned circuit in the output circuit  of the amplifier selects a the desired harmonic 
frequency. 
Modulated Amplifier. This is a class C amplifier usually of push pull type and is modulated 
by audio modulating voltage from modulating amplifier. High efficiency series plate 
modulation is most popularly used in high power radio broadcast and radio telephone 
transmitters. Grid bias modulation and suppressor grid modulation are sometimes used 
particularly for modulation at low power levels. In small transistorized radio transmitter, 
collector modulation or base modulation or both may be used. 
Power amplifier. R.F. voltage generated by the Modulated Amplifier has usually very small 
power, of the order of a few watts. The power level is required to be raised to the final high 
value in a chain of class B amplifier. 
Modulating amplifier. This is usually a class B push pull amplifier and feeds audio power 
into the modulation amplifier in the plate circuit, control grid circuit or suppressor grid circuit 
depending upon the method of modulation used. Class B operation is generally used because 
of high plate circuit efficiency. Class A modulating amplifiers are also sometimes used 
particularly in low power transmitters. 

Fig 6.2a: Low level AM transmitter 
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Transmitting antenna: The output of modulated amplifier is fed to the antenna through 
feeder wire. This antenna converts the electrical signal into electromagnetic waves and 
radiates into space. 

COMPARISON BTWEEN LOW LEVEL AND HIGH LEVEL MODULATION 

S.No LOW LEVEL MDOULATION HIGH LEVEL MODULATION 
1 Modulation takes place in the initial 

stages of amplification 
Modulation takes place in the final stage 
of amplification 

2 Modulation circuitry has to handle low 
power 

Modulation circuitry has to handle high 
power 

3 Modulation circuitry is simple as it has to 
handle low power. 

Modulation circuitry is quite complex as 
it has to handle high power. 

4 Simplicity is the prime requirement High efficiency and low distortion is the 
prime requirement  

5 Low audio power is required to produce 
modulation 

High power is required to produce 
modulation 

6 Each amplifier stage following 
modulation must handle sideband power 
as well as the carrier. All these subsequent 
amplifiers must have sufficient bandwidth 
for the sideband frequencies 

This is not the case with high level 
modulation because in this modulation 
takes place in the output stage 

7 Linear amplifier such as class A amplifier 
is used because all stages must be capable 
of handling amplitude variations caused 
by the modulation 

High efficient class C amplifiers are 
used  

8 Transistor amplifiers and op-amps are 
used 

Vacuum tubes and power transistors are 
used 

9 Efficiency is lower than high level 
modulators 

Efficiency is Very high 

10 These are some times used in TV 
transmitters 

These are used in High power broadcast 
AM transmitters  

CARRIER FREQUENCY REQUIREMENTS OF RADIO TRANSMITTER: There are 
three main requirements of radio transmitters regarding the carrier frequency. They are 
generated carrier frequency must be exactly at the specified value, carrier frequency should 
be readily adjustable and frequency drift and frequency scintillation should be extremely 
small. 

Generated carrier frequency must be exactly at the specified value. Every radio 
transmitting station is allocated one or more frequencies at which it must operate. This has 
become necessary in order to avoid sidebands of one station completely or partially 
overlapping in frequency spectrum of the sidebands of any other radio station. The carrier 
frequency is determined by the master oscillator frequency. The frequency generated by 
master oscillator may be adjusted to any desired value by suitable selection of frequency 
determining components in the tank circuit of master oscillator. This requirement is usually 
not difficult to meet. Of course, the master oscillator generates only sub harmonic of the final 
carrier frequency and the frequency is brought to the final value by harmonic generators. 
Carrier frequency should be readily adjustable. Most of the radio transmitters use crystal 
controlled master oscillator in which case the carrier frequency cannot be readily changes. It 
is necessary in such radio transmitters to change the crystal in the master oscillator and tune 
all the tuned circuits in the subsequent tuned amplifiers and harmonic generators accordingly. 
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However, if conventional L-C tuned circuits are used in master oscillator, then the frequency 
of oscillation may be readily changed over reasonable limits by varying either the capacitor C 
or the inductor L in the tuned circuit. 
Frequency drift and frequency scintillation should be extremely small. By frequency drift 
is meant slow variation in frequency with time. The maximum frequency drift permitted in 
radio transmitters is ±20 Hz for medium wave transmitters and ±0.002% for short wave and 
UHF transmitters. By frequency scintillation is meant abrupt changes in frequency caused 
mostly by abrupt variations in load. 
(i)Frequency scintillation:
Frequency scintillation is caused by abrupt changes in the load on the master oscillator. Any
abrupt change in the load causes change in the resistance and reactance coupled into the tank
circuit of the oscillator and hence causes corresponding change in frequency of oscillation.

To avoid scintillation, the master oscillator should be made to drive buffer amplifier 
adjusted to draw little power from the master oscillator thereby producing little loading of the 
master oscillator. Thus although the load on the transmitter may change, the loading of the 
master oscillator does not change No abrupt change in master oscillator frequency takes 
place. Such an assembly consisting of Master oscillator and Power amplifier (buffer 
amplifier) is called Master Oscillator Power Amplifier, abbreviated as MOPA. 
(ii)Frequency drift:

In any oscillator, the frequency of oscillation is close to the resonant frequency of the 
tank circuit but the exact value of frequency of oscillation is influenced by the following 
factors; i) Resistance and reactance coupled into the tank circuit by the load ii) effective Q of 
the tank circuit iii) voltage acting on the electrodes of the oscillator tube or transistor and iv) 
harmonics generated. 

These factors produce small phase shift between the exciting voltage and the output 
voltage of the oscillator transistor (or tube) . In order to cancel this phase shift, the oscillator 
has to operate slightly off the resonant frequency of the tank circuit.  

EFFECT OF FEEDBACK ON PERFORMANCE OF AM TRANSMITTER: 
Negative feed back is generally provided in AM transmitter. Negative feed back 

reduces the distortion in a class C modulator system. It also linearizes the output of the class 
C modulator. Figure 6.3 shows the negative feed back circuit. 

Negative feed back circuitry samples the RF signal sent to the antenna. This sampled 
signal is demodulated by linear demodulator to produce feed back signals. 

Matching 
Network 

Fig 6.3:  Negative feedback effect 
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AM BROADCAST TRANSMITTER: Figure6.4 shows a typical AM broadcast transmitter. 

Crystal oscillator is used to generate stabilized RF signal. It is amplified through class 
A buffer amplifiers. The modulated system used here is known as triple equilibrium system, 
in which the main part of the modulation is performed by plate modulation in the final class 
C power amplifier. Secondary modulation of both the final grid and the plate of the driver 
stage are also provided to compensate for bias shift in the final amplifier that results from the 
nonlinear characteristics of the amplifier. 

The output power amplifier is push pull amplifier with each side of the push pull stage 
composed of several vacuum tubes connected in parallel, to obtain the required power. Due to 
parallel connection, in case of failure of one tube, remaining tubes provide partial output until 
repairs are made. The output of the final amplifier is fed to antenna through matching 
network. 

The feedback circuitry is provided to linearize the class C amplifier and to reduce 
distortion in it. It includes linear detector and the difference amplifier. Linear detector 
samples transmitter output and demodulates it to generate feedback signal. 

The main requirements of AM broadcast transmitters are listed below: 
i) It must produce output within the limits of the 5 kHz audio bandwidth.
ii) It should have highest possible fidelity.
iii) The modulator circuits in the transmitter must produce a linear modulation

function.
iv) Tuned class C amplifier must provide sufficient power gain to drive the final

power amplifier.
v) Antenna systems for AM transmitters must be located at some point remote from

the studio operations.

SSB TRANSMITTER USING FILTER METHOD: 
Figure 6.5 shows the block diagram of SSB transmitter using filter method. A crystal 

controlled master oscillator produces a stable carrier frequency of say 100 kHz. This carrier 
voltage is amplitude modulated by the AF voltage lying in the frequency range of 0.1 to 5 
kHz in a suppressed carrier balanced modulator. The band pass filter separate out one 
sideband say the upper sideband (extending from 100.1 to 105 kHz) from the lower sideband.  

Matching 
Network 

Fig 6.4: AM Broad cast transmitter 
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This upper sideband is amplified and heterodyned in first frequency mixer with 3 
MHz voltage from crystal oscillator 1 to produce sum and difference frequencies. The upper 
sideband of 3.1001 and 3.105 MHz is selected by another band pass filter. The output of this 
second band pass filter is applied to the second frequency mixer to which is added the output 
of second crystal oscillator generating a frequency of say 12 MHz. The sum frequency band 
of 15.1001-15.105 MHz is picked up by the band pass filter. The output is amplified in a 
chain of RF power amplifiers to raise the power level to the desired value and is then radiated 
from the transmitting antenna. 

SSB TRANSMITTER USING PHASE SHIFT METHOD: Figure 6.6 shows the block 
diagram of SSB transmitter using phase shift method. 
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image frequency the signal is reduced in strength by the image rejection thus making it 
appear that the signal is located at two frequencies in the band. 

RF AMPLIFIER: The RF amplifier is a tuned circuit. It is used to select the wanted 
frequency and reject all other frequencies. It improves the signal to noise ratio. It provides 
initial gain and selectivity. Figure 7.3 shows the RF amplifier circuits. It is a tuned circuit 
followed by an amplifier. The RF amplifier is usually a simple class A amplifier. The typical 
bipolar transistor circuit is shown in figure 7.3a and a typical FET circuit is shown in 
figure7.3b. 

The values of resistors R1 and R2 in the bipolar circuit are adjusted such that the 
amplifier works as class A amplifier. The antenna is connected through coupling capacitor to 
the base of the transistor. This makes the circuit very broad band as the transistor will amplify 
virtually any signal picked up by the antenna. The collector is tuned with a parallel resonant 
circuit to provide the initial selectivity for the mixer input. 

The FET circuit shown in figure 7.3b is more effective than the transistor circuit. Its 
high input impedance minimizes the loading on tuned circuits, thereby permitting the Q of 
the circuit to be higher and selectivity to be sharper. 
Advantages of the receivr having RF amplifier. 

1. It provides greater gain and better sensitivity.
2. It improves image frequency rejection.
3. It improves signal to noise ratio.
4. It provides better selectivity.
5. It provides better coupling of the receiver to the antenna.
6. It prevents re-radiation of the local oscillator through the antenna of the receiver.

MIXER:It is a non linear device having two sets of input terminals and one set of output 
terminals . The two inputs to the mixer are the input signal along with any modulation and the 
input from the local oscillator. The output contains several frequencies including the 
difference between the input frequencies. The difference frequency is called intermediate 
frquency (IF) and the output circuit of mixer is tuned for the IF. There are two types of 
mixers. They are separately exicited mixer and self excited mixer. 

SEPARATELY EXICITED MIXER: The figure 7.4 shows the separately exicited mixer 
using FET. Here one device acts as a mixer while other suppllies the necessary oscillations. 
The bipolar transistor T2 forms hartley oscillator circuit. It oscillates with local frequency f0. 
FET T1, is a mixer whose gate is fed with the output of local oscillator and its bias is adjusted 
such that it operates in non linear portion of its characteristics. The local oscillator varies the 
gate bias of the FET to vary its transconductance in a non linear manner resulting 
intermediate frequency at the output. The outut is taken through double tuned transformer in 
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the drain of the FET and fed to the RF amplifier. The gang tuning capacitor allows 
simulataneous tuning of mixer and local oscillator.  

The CTr, a small trimmer capacitors across each of tuning capacitors are used for fine 
adjustments. 

SELF EXICITED MIXER: If the function of the mixer and local oscaillator is combined in 
one circuit then the mixer is called as selt exicited mixer. Figure 7.5 shows the self exicited 
bipolar transistor mixer.  

The Oscillator coil acts as a local oscillator. The transistor T1 acts as a mixer. The 
Oscillator coil output is fed to the one of the input to the mixer as shown in figure 7.5.The 
circuit oscillates and the transconductance of the transistor is vary in a non linear manner at 
the local oscillator frequency. This variable transconductance is used by the transistor to 
amplify the incoming RF signal.  

TRACKING: Process of tuning circuit to get the desired output is called tracking. Any error 
that exists in the frequency difference will result in an incorrect frequency being fed to the IF 
amplifier. Such errors are known as tracking errors. To avoid the tracking errors, ganged 
capacitors with identical sections are used. A different value of inductance and special extra 
capacitors called trimmers and padders are used to adjust the capacitance of the oscillator to 
the proper range. There are three common methods used for tracking. They are padder 
tracking , trimmer tracing and three point tracking. 
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PADDER TRACKING: Figure 7.6a shows the connection of tuned circuit for padder 
tracking. In this the oscillator tunes below the desired frquency. It should be in midband, so 
the IF created is higher than it should be, and positive error is created as shown figure 7.6b. 

TRIMMER TRACKING: Figure 7.7a shows the connection of tuned circxuit for trimmer 
tracking. In this, the oscillator tunes above the desired frquencies. It should be in midband, so 
the IF created is less than it should be and a negative error is created as shown in figure 7.7b. 

THREE POOINT TRACKING: The cobination of padder tracking and trimmer tracking is 
called three point tracking. It can be adjusted to give zero error at three points across the band 
at the middle. Figure 7.8 shows the connection of three point tracking and its error. 

Procedure to get values of capacitors required in the tracking circuits. 
1. Find the minimum and mazmum frequencies and the required oscillator capacitance

ratio.
fo min = fo min + IF
fo max = fo max + IF

Oscillator capacitance ratio can be given as 

We know that the resonant frequency of an LC oscillator is fo = 
ଵ

ଶగ√௅௢஼௢

From the above equation  

fo max = 
ଵ

ଶగ√௅௢஼௢ ௠௜௡
→ Co max =

ଵ

ଶగඥ௅௢௙௢௠௜௡

fo min = 
ଵ

ଶగ√௅௢஼௢ ௠௔௫
→ Co min =

ଵ

ଶగඥ௅௢௙௢௠௔௫
஼೚ ೘ೌೣ

஼೚ ೘೔೙
 =( 

௙೚ ೘ೌೣ

௙೚ ೘೔೙
)ଶ 

2. Calculate the capacitance ratio and maimum value of the signal circuit tuning
capacitance.

஼ೞ ೘ೌೣ

஼ೞ ೘೔೙
 =( 

௙ೞ ೘ೌೣ

௙ೞ ೘೔೙
)ଶ 

Cs max = ( 
௙ೞ ೘ೌೣ

௙ೞ ೘೔೙
)ଶ Cs min

Figure 7.8b: Tracking Error in three point tracking Fig 7.8a: Three point tracking 
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3. Calculate the oscillator tuning capacitance. It is given by
CO = CS in series with CP

 = 
஼ೄ஼ು

஼ೄା ஼ು

4. Calculate the value of padder capacitor CP using ratios

From the above equation CO max = 
஼ೄ ೘ೌೣ஼ು

஼ೄ ೘ೌೣା ஼ು

CO min = 
஼ೄ ೘೔೙஼ು

஼ೄ ೘೔೙ା ஼ು
஼ೀ ೘ೌೣ

஼ೀ ೘೔೙
= 

஼ೞ ೘ೌೣ(஼ೞ ೘೔೙ା ஼ು)

஼ೞ ೘೔೙(஼ೞ ೘ೌೣା ஼ು)

5. Obtain the oscillator coil value. It is given as,

 LO = 
ଵ

(ଶ గ ௙ೀ ೘೔೙)మ ஼ೀ ೘ೌೣ

 Or 

LO = 
ଵ

(ଶ గ ௙ೀ ೘ೌೣ)మ ஼ೀ ೘೔೙

6. To calculate the value of trimmer capacitance required in trimmer tracking we can use
same procedure except step3. In step 3, value of C0 is given as

 C0 = CS in parallel with CP = CS  + CP 

IF AMPLIFIER: this stage of a superheterodyne receiver usually consists of two or more 
stages of tuned small signal amplifier using CE transistors. the out put of the frequency mixer 
developed across the tuned circuit is coupled to the input of this amplifier, while the I.F. 
amplifier output developed across the load circuit of last stage drives the second detector.. 
Such a tuned circuit tuned to the intermediate frequency and inductively coupled to the next 
stage is usually referred to as IF transformer (IFT). In most of the commercial broadcast 
receivers two IF amplifier stages are used. The Q of the tuned circuit is kept high since the 
band of frequencies accommodated is small being only 10 kHz in amplitude modulation 
broadcast receiver. Figure 7.9 shows the basic circuit of two stage IF amplifier using PNP 
transistors. 
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The two stages are more or less similar. The IF voltage from the first IF transformer is 
fed to the base of the transistor T1. To the lower end of the first IF transformer secondary the 
AGC bias is applied. In the first I.F. amplifier stage, the collector is grounded through resistor 
R4 while the emitter is given a positive bias from the d.c. supply through a potential divider 
constituted by resistors R1 and R2. Further since base is grounded through the AGC bias, 
there results the desired  negative bias at the base with respect to the emitter. R3C3 
combination constitutes the AGC decouplint network. The collector to base bias is 
(R4.Ic),where IC is the collector d.c. current. In the second stage, the collector is at d.c. 
ground potential while the full + d.c. supply is applied at the emitter. The base is connected 
thorugh the IF transformer secondary to a part of the positive d.c. supply thorugh the 
potential divider consisting of resistors R5 and R6. Thus there results the desired negative 
collector-to-base bias and positive emitter to base bias. The output of the second I.F. 
amplifier stage is fed to the detector. The R7C7 combination provides the emitter self bias. 
The R4C4 combination provides the collector self bias in the first stage. 

Impedance match of the high collector impedance of one stage to the low input 
impedance of the following stage is obtained by using a step down transformer. 
Choice of intermediate frequency: While choosing the intermediate frequencyc it is 
necessary to consider the following factors. 

1. Very high intermediate frquency will result in poor selectivity and poor adjacent
channel rejection.

2. A high value of intermediate frequency increases tracking difficulties.
3. At low values of intermediate frequency, image frequency rejection is poor.
4. At very low values of intermediate frequency, selectivity is too sharp. Cutting off the

sidebands.
5. At very low IF, the frequency stability of the local oscillator must be correspondingly

high because any frquency drift is now a larger proportion of the low IF than of a high
IF.

6. The IF must not fall in the tuning range of the receiver, otherwise instability will
occur and heterodyne whistles will be heard, making it impossible to tune to the
frquency band immediately adjacent to the intermediate frequency.

AUTOMATIC GAIN CONTROL (AGC): Automatic gain control is a system by means of 
which the overall gain of a radio receiver is varied automatically with the variations in the 
strength of the receiver signal, to maintain the output substantially constant. AGC circuitry 
derives the dc bias voltage from the output of the detector. It applies this derived dc bias 
voltage to a selected numbdr of RF,IF and mixer stages to control their gains. When the 
average signal level increases, the size of the AGC bias increases, and the gain of the 
controlled stages decrease. When there is no signal, there is a minimum AGC bias, and the 
amplifiers produce maximum gain. There are two types of AGC circuits in use like Simple 
AGC and Delayed AGC. 

SIMPLE AGC: In simple AGC receivers the AGC bias starts to increase as soon as the 
received signal level exceeds the background noise level. As a result receiver gain starts 
falling down, reducing the sensitivity of the receiver. Figure 7.10 shows the simple  AGC 
circuit. 

Fig 7.10: Simple AGC circuit 
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In this circuit, dc bias produced by half wave rectifier as a AM detector, is used to 
control the gain of RF or IF amplifier. Before application of this voltage to the base of the RF 
and/or IF stage amplifier the audio signal is removed by the low pass filter. The time constant 
of the filter is kept at leaast 10 times longer than the period of the lowest modulation 
frequency received. If the time constant is kept longer, it will give filtering, but it will cause 
an annoying delay in the application of the AGC control when tuning from one signal to 
another. The recovered signal is then passed through CC to remove the d.c. The resulting ac 
signal is further amplified and applied to the loudspeaker.  

DELAYED AGC: 
In simple AGC circuit, the unwantd weak signals(noise signals) are amplified with 

high gain. To avoid this, in delayed AGC circuits, AGC bias is not applied to amplifiers until 
signal strength has rached a predetermined level,after which AGC bias is applied as with 
simple AGC, but more strongly. Figure 7.11 shows the simple  delayed AGC circuit. 

Here, AGC output is applied to the difference amplifier. It gives negative dc AGC 
only when AGC output generated by diode ddetector is above certain dc threshold voltage. 
This threshold voltage can be adjusted by adjusting the voltage at the positive input of the 
operational amplifier. 

DIFFERENCES BETWEEN SIMPLE AGC AND DELAYED AGC: 

FM RECEIVER: Figure 7.11 shows the block diagram of a superhetrodyne FM receiver. It 
consists of Receiving antenna, RF amplifier, Frequency mixer, LocalOscillator, IF amplifier, 
Limiter, Discriminator, De-emphasis, Audio Amplifier, Power Amplifier and loud speaker. 
Receiving antenna: It intercepts the electromagnetic waves. Voltages induced in the antenna 
are communicated to the receiver input circuit by means of a feeder wire. A parallel tuned 
circuit at the input of the receiver responds only to voltage at the desired carier frequency and 
rejects voltages at all other frequencies. The voltage so picked up is fed to the input of the RF 
amplifier stage. 

S.NO SIMPLE AGC DELAYED AGC 
1 The AGC which is responsible for 

increasing in the bias,when the 
received signal level exceeds the 
thermal noise of the receiver is known 
as simple AGC 

The aGC which prevents the AGC feedback 
voltage from reaching RF or IF amplifiers 
until the RF level exceeds the 
predetermined magnitude known as delayed 
AGC. 

2 This AGC circuit is useful in most 
inexpensive broad cast radio receivers 

This AGC circuit is useful in expensive 
broad cast radio receivers 

3 The gain has immediate effect in the 
receiver using this AGC 

The gain is effected in the receiver using 
this AGC only when the threshold value is 
exceeded 

Fig7.11: Delayed AGC circuit 
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RF amplifier: It serves to raise the signal level appreciable before the signal is fed to the 
mixer and to discriminate against the image signal. But in F.M. broadcast, the signal 
bandwidth is large being 200 kHz as against 10 kHz in A.M. broadcast. Hence the RF 
amplifier must be designed to handle this large bandwidth. 
Frequency mixer: It performs the usual function of mixing or heterodyning the signal 
frquency voltage and the local oscillator voltage to produce the difference frequency voltage 
which is the intermediate frquency voltage. Since F.M. broadcast takes place either in the 
VHF band or UHF band, single transistor frquency convertor is not used. A separate local 
oscillator is always used and another transistor serves as the frequency mixer. The 
intermediate frequency used in F.M. receivers is higher than that in A.M.receivers operating 
at short waves. Typical value ofintermediate frequency is 10.7 MHz. This high intermediate 
frquency helps in image rejection. 
LocalOscillator: A separate local oscillator is always used. At ultra high frequencies, it is 
preferred to keep the local oscillator frequency smaller than the signal frquency by an amount 
equal to the intermediate frequency. 
IF amplifier: A multistage IF amplifier is used to provide large gain. Further this IF 
amplifier should be designed to have high overall bandwidth of the order of 200 kHz. Since 
the overall bandwidth decreases as the number of stages in cascade increases, it is necessary 
to design individual stages to have correspondingly higher bandwidth than the overall 
bandwidth desired. Double tuned  circuits may used but it is preferred, particularly at higher 
frequencies in the UHF  range, to use stagger tuned signle tuned circuit which are found to 
produce more gain bandwidth product than the conventional double tuned circuits. 
Limiter:The IF amplifier is followed by a limiter which limits the IF voltage to a 
predetermined level and thus removes all amplitude variations which may be incidentally 
caused due to changes in the transmission path or by man made static or natural static. 
Discriminator: This extracts the original audio modulation frequency voltage from the 
frequency modulated carrier voltage. A discriminator is used as the FM detector. 
De-emphasis: It is used to reduce the amplitude of the modulating signal that is artificially 
boosted in the transmitter by pre-emphasis to its original value. 
Audio amplifier: The output of the F.M. detector is fed to an audio frquency small signal 
amplifier and one or more audio frquency large signal amplifiers. The output audio voltage is 
then fed to the loudspeaker. In FM broadcast, the maximum modulating frquency permitted is 
15 kHz and hence the audio frequency must be designed to accommodate such large 
bandwidth. Similarly the loudspeaker must be capable of reproducing all high frquencytones 
upto 15 kHz. Often two or more loudspeakers are used, each reproducing a limited range of 
frquencies. 

Fig 7.11: block diagram of FM  rceiver 
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COMPARISON BETWEEN AM AND FM RECEIVERS: 

SIMILARITIES BETWEEN THE FM AND AM RECEIVERS: 
1) Both the systems can use the same antenna for receiption of the incoming RF signal.
2) The primary stages in reception path like Duplexer, antenna couplers, RF amplifiers,

mixers etc., can be used in AM and FM receiver.
3) At the last stage of the receiver, like audio processing circuits, 2-wire to- 4 wire

conversion at the hybrid transformer can be used by both the systems.
4) Same modulating frquency can be extracted from FM  and AM  receivers.

DIFFERENCES BETWEEN FM AND AM RECEIVERS 
1) Amplitude modulation receivers are of broad cast receivers ranging from 550 to 1650

kHz, medium wave 3-30 MHz.
For frequency modulation receivers operating frequencies are in the range of 88 to
108 MHz

2) In TV receivers, the picture reception is in AM  system and the sound reception in FM
systems.

3) The bandwidth requirement is more in FM compared to the AM.
4) Special circuits like Limiters, Automatic gain control, Beat frequency oscillators are

required in FM, which are not found in AM.
5) In AM, the intermediate frequency is in the range of 450 kHz to 465kHz. For FM it

employes an IF of about 10.7 MHz.
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UNIT VII RECEIVERS 
A radio receiver is electronic equipment which picks up any desired radio frequency 

signal, i.e. modulated carrier wave and recovers from it the original modulating signal. 

FUNCTIONS OF RECEIVER: 
1) Receiver collects the electromagnetic waves transmitted by the transmitter.
2) It selects the desired signal and rejects all others.
3) Amplify the selected modulated carrier signal.
4) Detect the modulating signal from the modulated RF signal.
5) Amplify the modulating signal to operate the loud speaker.

CLASSIFICATION OF RADIO RECEIVERS: 
Radio receivers are generally classified according to the type of applications as 
1. AM Broadcast receivers. These are meant for listening to broadcast of speech or

music radiated from amplitude modulation broadcast transmitter operating on long
wave, medium wave or short wave bands.

2. FM Broad Receivers. These are used for receiving broadcast programs from F.M.
broadcast transmitters operating in VHF or in UHF bands.

3. T.V Receivers. These receivers are used for receiving television broadcast in VHF or
in UHF bands.

4. Communication receivers: These are super heterodyne receivers used for reception
of telegraph and shortwave telephone signals. These are used for various purposes
other than broad cast services.

5. Code Receivers. These are simple super heterodyne receivers with the addition of I.F.
beating oscillator to produce audio beat note with IF signal. Other code receivers are
meant for receiving code signals, i.e. radio telegraph signals only and consist of an
oscillating detector with amplifier stages.

6. Radar Receivers. These receivers are used for receiving RADAR (Radio Detection
and Ranging) signals.

Depending up on the fundamental aspects receivers are classified as 
1. Tuned Radio Frequency (TRF) receivers.
2. Super heterodyne receiver.

Super heterodyne receiver is the most popular and most widely used receiver, TRF 
receiver was used earlier in the 1940s.  

TRF RECEIVER: It is  the simplest radio receiver. The block diagram of TRF rceiver is 
shown in figure 7.1.    

It consists of two or three stages of RF amplifiers, detector, audiio amplifier and 
power amplifier. The RF amplifier stages placed between the antenna and detector are used to 
increase the strength of the received signal beofre it is applied to the detector. These RF 
amplifiers are tuned to fixed frequency, amplify the desired band of frequencies. Therefore, 
they provide amplification for selected band of frquencies and rejec all other frequencies. As 
selection and amplification process is carried out in two or three stages and each stage must 
amplify the same band of frquencies and the ganged tuning is provided. 

The amplified signal is then demodulated using detector to recover the modulating 
signall. The recovered signal is amplified further by the audio amplifier followed by power  

Fig 7.1: block diagram of TRF rceiver 
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amplifier which provides sufficient gain to operate a loudspeaker.   

ADVANTAGES OF TRF RECEIVER: The following are the advantages of TRF receivers 
1. TRF receiver is simple and cheaper.
2. It is easy to constuct.
3. The amplifiers in this circuit strengthens the weak input signal.

DISADVANTAGES OF TRF RECEIVER: The followin are the disadvantages of TRF 
receivers. 

1. Tracking of tuned circuits.
2. Instability.
3. Variable bandwidth.

Tracking of tuned circuits. Tuned circuits are made variable so that this can be set to the 
frequency of the desired signal. The capacitors in the tuned circuits are m ade variale . These 
capacitors ar ganged between the stages so that they all can be changed simultaneously when 
the tuning knob is rotated. To have perfect tuning the capacitor values between the stages 
must b exactlly the same. But this is not the case. The difference in the capacitors cause the 
resonant frquency of each tun ed circuit to be slightly different, there by increasing the pass 
band.  
Instability: As the high gain is achieved at one frequency by a multistage amplifier, there are 
more chances of positive feed back through some stray path resulting in oscillations. These 
oscillations are unavoidable at high frequencies.  
Variable Bandwidth: Consider a medium wave receiver required to tune 550 to 1650 kHz 
and it provides the necessary bandwidth of 10 kHz.  
We know that the quality factor Q = frequency / Bandwidth= 550/10=55 
The quality factor at 1650kHz is Q = 1650/10 =165 

In practice due to various losses depending on frequency , we will not set so large 
increase in Q . 

 Let us assume that at 1650 kHz frequency, Q is increased to value 100 instead of 165. 
Then the bandwidth =1650/100 = 16.5 Khz.  
We know that the necessary bandwidth is 10 kHz.  

This increasde in bandwidth of tuned circuit , pick up the adjacent stations along with 
the stations it is tuned for., providing insufficient adjacent frquency rejection . Thismeans that 
TRF has poor selectivity. 

PRINCIPLE OF SUPERHETERODYNE RECEIVER: 
Heterodyne means mixing. Heterodyne reception stands for the radio reception after 

converting the modulated carrier voltage into similarly modulated voltage at a different 
carrier frequency. Thus the the heterodyne process involves a simple change of carrier 
frquency. This change in carrier frequency is achieved by mixing the modulated carrier 
voltage with a locally generated high frequency voltage in a nonlinear device to obtain the 
modulated carrier voltage at different carrier frequency . 

Superheterodyne reception is a form of heterdoyne reception in which frequency 
convrsion takes place one or more times before the modulated carrier voltage is fed to the 
detector to recover the original modulating signal.  

Thus in a simple superheterodyne receiver, the  modulated carrier voltage of carrier 
frequency fS is fed to a device called frequency mixer to which is also fed the voltage of 
frequency fO generated in a local oscillator and at the output is selected a voltage of 
frequency fi which is the difference of local oscillator frequency and the signal frequency. 
This difference frequency is termed the Intermediate frequency (IF). The IF voltage obtained 
at the output of frequency mixer is exactly similar to the  modulated carrier voltage except for 
the change in carrier frequency. Intermediate frequency is fixed for a receiver. 
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SUPERHETERODYNE RECEIVER: Figure 7.2 shows the block diagram of 
superheterodyne receiver. It consists of antanna, RF amplifier, Mixer, Multi stage IF 
amplifier, Second Detector, Audio Amplifier, Local Oscillator, Power Amplifier and Loud 
Speaker. 

Antenna:It intercepts the electromagnetic waves. Voltages induced in the antenna are 
communicated to the receiver input circuit by means of a feeder wire. A parallel tuned circuit 
at the input of the receiver responds only to voltage at the desired carier frequency and rejects 
voltages at all other frequencies. The voltage so picked up is fed to the input of the RF 
amplifier stage. 
R.F. Amplifier: This stage is generally a tuned voltage amplifier tuned to the desired carrier 
frequency. It amplifies the input signal voltage to a suitable high level before feeding it to the 
frequency mixer which contributes large noise. Thus signal/noise ratio is improved. It 
provides selectivity against image frequency signal and intermediate frequency signal. 
Frequency converter stage: This consists of a local oscillator and frequency mixer. To the 
frequency mixer are fed both the local oscillator voltage as well as signal voltage. The mixer 
produces at its output the various intermodulation terms.The difference frequency voltage is 
picked up by the tuned circuit in the output circuit of the mixer. This difference frequency is 
called the intermediate frequency, the vallue of which is constant for a receiver. For all wave 
receivers, typical value of intermediate frequency is 465 kHz or 456 kHz. Sometimes two 
separate transistors are used as local oscillator and frequency mixer but more often only one 
transistor functions both as lcoal oscillator and frequency mixer. Such a transistor is then 
refered to as a frequency converter transistor . Thus with the help of frequency converter 
stage, RF signal of any carrier frequency are converted into similarly modulated fixed 
frequency IF signal. 
IF Amplifier Stage: It aconsists of two or more stages of fixed frequency tuned voltage 
amplifier having a 3 dB bandwidth of 10 kHz for AM  broadcast. This IF amplifier provides 
most of the receiver a mplification and selectivity. 
Second Detector: Output of the last IF amplifier stage is fed to this second detector wich is 
generally a linear diode detector. Output of this detector is the original modulation frequency 
voltage. For satisfactory operation of this detector,i.e. for linear detection, it is necessary that 
the carier voltage fed to it be atleast 1 volt. Hence the preceding amplifier stages must be 
designed to provide enough gain so as to feed a carrier of atleast one volt to the detector for 
the weakest signal desired to be received by the receiver. 

Fig 7.2: Block diagram of super heterodyne Receiver 
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Audio Frequency Amplifier: Audio frequency output from second detector is fed to the A.F. 
amplifier which provides additional amplififcation. Usually one stage of audio voltage 
amplifier is used followed by one or more stages of audio power amplifier. 
Loud speaker: Ampliifed audio output voltage of audio power amplifier is fed to 
loudspeaker through impedance matching transformer. The loudspeaker reproduces the 
original programme. 

ADVANTAGES OF SUPERHETERODYNE RECEIVER: The following are the 
advantages of superheterodyne receiver. 

1. The bandwidth ramains constant over the entire operating range.
2. It provides high sensitivity.
3. It provides high selectivity.
4. It provide high adjacent channel rejection.

RECEIVER CHARACTERISTICS: The following are the characteristics of a receiver. 
1. Selectivity  2. Sensitivity  3. Fidelity  4. Image frequency and its rejection. 5. Double

spotting.
Selectivity: It is defined as the ability of the receiver to select the signal of a desired 
frequency while rejecting all other frequencies. It is obtained by using a tuned circuit.These 
are LC circuit tuned to resonante at a desired frequency. The Q of the tuned circuit 
determines the selectivity. This shows the attenuation that the receiver offers to signal at 
frequencies near to the one to which it is tuned. A good receiver isolates the desired signal in 
the RF spectrum and elimintes all other frequencies.  

The bandwidth of a tuned circuit is measure of the selectivity, narrower the bandwidth 
better the selectivity.  
Sensitivity: It is defined as the ability of a receiver to pick up weak signals and amplify it. It 
is often defined in terms of the voltage that must be applied to the receiver input terminals to 
give a standard output power measured at the output terminals. The more gain that a receiver 
has, the smaller the input signal necessory to produce desired output power. Therefore, 
sensitivity is a primary function of the over all receiver gain. It is often expressed in 
microvolts or decibles. 
Fidility: It is defined as the ability of the receiver to reproduce the all modulating signal 
frequency components equally. The fidility at the lower modulating frequencies is determined 
by the lower frequency response of the IF amplifier and the fidility at the higher modulating 
frequencies is determined by the high frequency response of  the IF amplifier.  
Image Frequency and its Rejection:  If a frequency fsi =f s+2fi, appears at the input of mixer 
then it will produce the sum and difference frequency regardless of inputs. Therefore the 
mixer output will be the difference frequency at the IF value. The term fsi is called the image 
frequency and is defined as the signal frequency plus twice the intermediate frequency. 
Unfortunalely this image frequency signal is also amplifed by the IF amplifiers resulting in 
interference. This has the effect of two stations being received simultaneously and is naturally 
undesirable . 

The rejection of an image frquency by a single tuned circuit is the ratio of the gain at 
the signal frequency  to the gain at the image frequency. Image frequency rejection ratio is 

denoted by 𝛼 and is given by 𝛼=ඥ1 + 𝑄ଶ 𝜌ଶ 

 where 𝜌 =
௙ೞ೔

௙ೞ
−

௙ೞ

௙ೞ೔
 and Q = loaded Q of the tund circuit. 

The image rejection depends on the selectivity of the RF amplifier and tuned circuit. 
Double Spotting: The phenomenon of double spotting occurs at higher frequencies due to 
poor front and selectivity of the receiver. Receiver picks up same short wave station at two 
near by points on the receiver dial. 

When the receiver is tuned across the band, a strong signal appears to be at two 
different frequencies , once at the desired frequency and again at the image frquency. At the  
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