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~ v-.... vv- \..I"'-"'- v-

Communi co.BoY"> is defined QS the. rosie. p9>oceSS o~ 

in1otmoliof) . 

5ana.\ i5 \:a.o.n.sY1\'\teJ -1'9\0"1 ~9>o.\')~,,.m',\:Ice 9\ 1:0 .9\ece.1 \leSl , 

~ Go.sed on the. SI(jnQ\ bo.n$ml~1: eel I CbYf1 mUfi; C<>.~()\') 
ro.~9Ie o~ 

of 5tlS(e.vn. Srkrn .5 ~ ~pe5, (1) Ano.loa C.ommufi lcal:lOfl 

@J O\Bilco. \ ~vn l'1llJ.n\cat:;o'\) S(jSl:evn, 

uSe.d ',l') lhe.\sS~51:e.m ~ !he. YYle2>5Clae. 

\n flOtlJ9\E' , A SIanO.! c.~OSE' o.rnPil:ude. \}o.9\\es
g,~£>krn \5 

~esplW~ b \:lrre. pe9110d is o.mloa 5 1(j".,l.Cont!\')uoU5\~ 

CoS 

(W Q'~\6\ CtllY1.,..,.,uncp-~o I) 3~~e.~ \ -,\\e.. \"I1e 550.Be &\(11'10.\ 6 10... ~f'8m'B:ed 

\S cIl8\W in ro.l:wne ", SiO"'a.\ in Which Hoe ~ue\')ce of 
nu.rnbe:l\:3 9I.e.f'MBed- ~E' Q,tnpli6de 0.1: \~rt * l:ime ;5

• a1 
Cb.\\e.d d~i6\ s~rJ, ~I: 15 d.'s c9tel-e. \n 'fO,b9\e. . 

--+ DI(j'\:o.\ (!omrnu.nia:;l\",,", ~9.:evns oJhe. f'",e.fe~eJ 6~E''' 

cornmuf)\cn~on s~skrco, 
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I\';e. ivrJ'o&'Y"oo.bon COnl:a.\ns mesSCc~e \ht

~ \n-l'oihmo.\10y)I:9Io.I'1&m' ~\:-ed ----me. 

\deo.s emo.no.~O -f9>o1'Yl {Y-e I-w,fYl).n bg,o.ln cmJ Cha(je5 '.0 c.o 
P1t5\c"l env \ ~n'fn@nt. ' The. QYT1Ouol:- of' \&''''«10.&)\'1 conl:-aln~d II') 

o.na 8~\lef'\ rn~e Is ~SuEe.d \1') Idb <3, dibs. 

lte t9to.n5m\tt:e9\ \5 co\1ect1on 

SI(lrAI su'\:Q.blede s'Bned \:0 COnve~~ \he c.
 

med\uV'fl .
 .fur tmo.n5roiSSlon (')"e9> Q. 

90ul'('e
soroe- rneS50.3e Co~5 

l:'iI1Cln5m\S~\Dn .non -e\ecl:~lca~ o.nd 
co<N("}I~ d \nl:-o)Y10fJe91 \0 b QY\smll:- ~e .5\0n09. , s'nou\d 

ele~91\cJ. . "ir.e bu.'lt • ,\,\ C,¥"cuJl:-v~ such 0.5 decoderS I 

eK. \n {;ne. I:9'O.nsm\SS\o y) r(1Q.l<e9 \ncom1ncr 

~ece.rbo" . 

Commu.n\co.~oYl 
'\..I"-- ............... '~--

iVle. Com Mu,..,~coHcV) Morel ,5 \he medium
 

elecbconic
 .5'/FI i5 t91Q.OSro\~d .f9lbVYl o'f\~ ph<ce
 

D€fendll ell')
 ~f'e. of' medlum, l1e cCYn'ffiuoiCb.\:1:lY\ s~s\:em QJ.'i) 

be cla.e6i-fied • t<l\~e Cornmun'cQ.l:i"n Lo'0 L,il1e (bYY1mu{)lca8ol') 
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mess'1le S'8\')O\, \<lv..nclod !::he l:-~'I15 vn\ 'd:e.9'l "1\);5 problem
~ 

i5 fUeI~ Cl1t<l!}l~ COYOMO\') ;V) b=d ca..s"'l / 0"he:l\e two (3~ more .5i~r"'·\S 

tDh(ch ''l)[vvY'ltna~ be picked ltp Clio f:\-,e SC<vne time .'l\eCe \ve(6~ 

e,,\\\ p~ode.>-c.e- di-\'feref)\: 

.stl~terr, oxv) be d0-55\~ed Q5 

N.O,o;e. aeoe 9\aled 6~ COYYlpor,eots 

with "1/" t, 
u.. coromUYlI CQt1OY) ~ucil a..s .9\.esis tofS I diode and 

t9llXY\.5is6,r5 o.~e 9Ief'e3191 .. d Inte91no.l no'se. -nie eJ.!,e91ooJ noISe 

Otttside. 0. 

A 9\ece.\ue9\ is 
0. Co I\e ct400 -\' t ~ l - d I 

C> e e~l-(onlc. dic.uk::>, eSlane d 

bc~ 1:0. fhe ort8''''cJ )~froal1tlY). JI..
0.\' amp! i,{{ eY I decode.9'l, mh_e~, llE>c1\\o..l:-or, t9\O.Y1sclueel' O-"d 

the. elecb"coJ~~QnsJ~e9\ ConVe9l1:-5 

BFlSE \3MD 5IGlN.I\L', 

09\'8'no.\ @(""I'. me~e ~iana\ (',()~et+'e 9\ it be. o..nC!( ~a
YYJCl~ 

d!B\~t \5 Ca.l\ed Q. \:use band 3~na\. , 
-t Ihe .f!he~ ue oc~ Q'i\d (l'fllphh.de o-? 0. ~e6()d. LS Itl '" o..nd

~'r 
hence I~ co.n net ts.avel \tlrae~ diSto.oce.s . l\\e.8e ~ould be.5~~ 
modulo.l:ed. -?oSl h%vel\1'a \tl~ d\,shJ.n ce. . 
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0.('. QTll-e nno..cuavet~offth of .f3\o!''\1 ueJ)~ used. ltie r<) If>; mu.'O"r) heiBhl: 
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~~ '1-'4 

). __ c 'c' IS \he \le\cc;~ ,J- \13h~ a."d
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A\\ eou1)d e1sna\s 

~o I-\~ W '1;10 kl-\~ . ell ~o6\<''''' of YO\Xll1(j ~ 

~\~ ~'N)e ~,..<?eyuenc(j 9c0(J e d u. i11ill (,91o.n5 mi s.slbn. ""'~VI 

d1~eull: to sepa.Y11k a.le ~ '3\ece\ver e-nd. ~;5 p9'-ob~m Cell') 

~ 'r"Oodu.\el~n3 CWt9>ie9\	 'b~ cl~efer)t

tSto.vsm1\:1:-ed ionce. lohe S\3l"'a.\.s ho.ve 

selec\s 

;l- 15 

AI:- IOlU .j'31~u.enc\e5 9\o.dio.l:\0Y) is- PO"~ o.nd Slan",' ~ eles ',.,lU" '0 
o.\:\:enuoJe d· ~e 9l~("e bl.e>el:o.nJ siano-Is mnno \:- be. t9lo.n.'3m\\:-l::ed 

dietedta ove~ l0(j d,'.s!:o.Y)ce.. Modu.!o.\,lol') e.fl'ec!,lve1n \ncreo.seS the .ff)teJl,ju.eY1C(f 

o-f -!:he .'31ffY1O..1 tc\ ~ 9lo.dlo.I:-ed o.nd. l},u.E> \ncr~5 t'ne dlstal/C.e 

<!Jve9>- t<\\'&:h 8~Y1D.\5· ca.n - be ~Y")5mil\,-ed ~i\:hW.\~. 

M\JJl:-i p\el\.\n~ meo.oS bansrn\S.:o\OI') o{' tWO 0 91. Yl"lll9l€ 

"The d,~ere.()\:- s;~n~.'3'mu.\\:a.n eous~ olJe~ !:he .=o.m~	 d1o.noel, 

d;~~~eol:- sl:o..\:\O'fl5 CO-n 

Co.orr'~r -I'9teeyu.el) c Ie5 O<.~e. dlt+e re l)t· Jl:-- is 

COI'Y1I'YIOI)\~ kne>CjlVl CAS (;-0'0 91e~i Ve:7l \:-0 "" e	 des lye d 5\:a. He> r) •-the 

the c1es\yed SiSnoJ is ~e\ect:-ed o."d a-t "-,e 

tJnl>OQ.n \:-ed SlUoo.I.5 a.91e. 9leJeCte d· 

PIllowS ~ u..'3 tnlentS ,n -the bandw\&I-J ~ 
v-®	 V'-.F~ '-- '--"-'"" ........----~ 

be mode ~'le(Pa'f'doo1dl-.-\' ~ 0- rnodu.\a\:-ed .918Y1CJ.-\ mo.J 
\l)or	 no; Se 91080 ~e..\Q.~e91 :\\'0., \:-ne.	 8\(J l'\oJ • ..'?>ianctl 1:0or'8''''''' 

9teceive9't t>J\,ic ..... \.8 0. ~Y1C~O y) o.l' ~e. -5anex) bordt.Vid~~ CaV) 

.J,-'nu.s 'oe. Improved 6~ 1"1""0 p6! ( C'onH--o' .~~ thE!. be,nd CAl 1M r, at tile 
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t).5'1 moduto.\:lo\'1l'he .s~ro.' 

lV1oduto.\:ion pulse. code. fYI odtllo.\:io '() .9\ educe. 

ex.t-enb . 

~eceptio" . 

.f' 
C: 0 nb'\V'OuS \olo.ve. 

1-1'---1 
~p.lhtde 1\llte 

"Iodula.~ 0"1 V'noda\oH o'() 

J~_l'----J 
Fie'¥'€-f'C ~
 

MOclu\o.~o V)
 

1 
\'\.IISe ecde 
modu\o..\:loV1 

P At'1. - p.l.se amplihde l1)oduhl; oV) 

PWM - futse. e"id~ "",od\.l\al:lCl'\ 

Pf'M - pl.l\e,e. 
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MOLTIPLEl\1 NGI
 

kho.03r<1i59><'0pt'oceSS Ot 8; mulrt,.ne.o ,,-5Mu.1HJ:>\exlntl ',.9 

u-o~ -lhe(jChONl e.\ ,n 0- C'-'o.cr 
do 

.9e.\le.9la..\ me..;;s(l"s 

\n\-e 3\fee<e- toI ~\<) 

---4 ~h l:\1e. ~ece.iv~1 
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"ne.  \n ~ l'Y\o."'(l 
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Applico.l:;OY\5--  ~ 

Mull-; ple...u(j ~nd5 

'"~e. 1) \ce\e.pho\'\J "

leSe '" mo 5t \'Tl od eJ f) dey) 

,,) 5~"e\lj~e- c"\"0",,u\')'=80';) 

in ~e
lY1D.lnl~ \00.>0 llpes 

"1uI\:;plex'1' 

mul\:1 pI ~l\l 11' 

-b ha.\ ch"n1')eI" .f9t""\,;,,en"b dlv i sian n:'u.\t1 p\ell\ nO (F DM \ 

haod eold~ '\ b II I().V~l a. \e W -me. 8~.!,><eVY). 15 di\ll'ded h,.,M> 5'1'1"lolle~ 

Y\Of\- ove.9>\a. ...p;\')~ l> . \. " .. r U ,9("qu-e.ncCl bands (.9u6-bo.nd"'J' ~h\cV, eno.6ks u"'" 

~e.ceiv(,,9\. tt. sepo31"le lhem o.nd 91eCO'l€!h \he. ,,..,c!\Viduo.' vne5S0,rS • 

FDM ..9(f'l-e'fTJ \5 ~oCJJ Vlblock. cl1oafO vn .of 0. i}p:aJ 
m,et), Yl1L C~) , '(Y):!JC~)'coo5;de ~ -th\l'\e.e me8sir ,~i8~ 
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the 

S~5\-ef'{) I ~ernoVI'::' h'll\' ~ o-l' me.sso.ee V -t!},e'i"I'y)c~ 

~a.~ cl\~tl"'\'5 otl-e9- YY)eSbCL~~ g'ancll fhal:- s'n()Y<" thl' chaMe'. 

{\,~ cnrr\I'YS fnv;~ t'n~ .\'",e'Vuen~ .~ 

~t I ,-I'C1- / ~C:) 60 Ql.es\.('8~ mod,da~~d C>Xllve.s do no\:- hex"'" 
o~ej\app\<)6 .sp"c~CA., 

It;e bcxnd Puss -\';lle9l.S ( f3PF) ~e" !:hI' 'fT) odu.\0.\-1l r5 o.'3\e 

\teed l:o 91e.5 \-5-; c l: -l:~e hmd ",of eact, modul,,1-ed wo.ve to 'f'g,esc~; beJ 

9\o."a e . 1'\\\ these S\a~ a.91e row COmb',ned to p3'cduee a cClmpoS1t e 

~lW' "'"" sm tvhiC~ is 1i1C?l) bonsm;lted ove.91 te. Choj)\'H~ 1. 

I"n ~e 9tec.e'''; <)5 end I 5ui~61e e,PF'5, tt,-"",d In 1:1>1' o:tfY,ey 

-l' 91ll:V"-e viele.5 \heY) modu\c.b- cIn91e emp\0(jed leo ~CJ>ve?\ ea.ch o~ \Te 
Carrl er5 ctl>Ha \"~ the 'nd;",d ....J. .6''(10015 . tach modbllal-ed s\'1'",.1 \::; ~,Y) 

ft\S5f!cl ~r0(j\' 0. d"l'f)od"ltl~ r \-0 8e~ b.ck 1:he- er1e'na.\ lnes5 "'('je. 

-7 In o.f) fpl'\ -the -b:>.'Ocl ~ \d l:h o.\\OCClted leo e.oc\, sub ~\:oV)d
5~.s1:eY'() I 

\5 .9\8h~~ Icta<.ae9\ -\hGV) -\he bo.od (.U,c:l\:h reedQd b~ each rn e55<'1.6 e . 

--.iliS e14J91Cl bod tpidtl-l , ,s a..\le.d ct. ~rd60.l"Id. 
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'w' ~n tI-Ie m\n,rnl1w) I::etrd wid!:h ~ !:he ckl'1Yle \ s\,ou.ld 

be i. e.. ) 
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I-1 " ,: U~+- - .2- . '(J) 

1---D5B-~Ald!~~ L.l!-J])' :~-------~--.--------------------.~---------. 

: IYl61odttd-foVl '. = 

\!\lnei\ +he c.o."I"Jie"i IS (AYY1plf-h~de 'YYlc>du.l~J,ed b~ Cl 

i sfv'\gte sFVle II'HWe the 'YeslA.It:fY19 Sr~YloJ COYlsists o.f!

:-b-h"lee --?'l'eq,ueYldes - I·e... 0'1fa'Y\C11 C(XI'"6le"f oY\d -tINO 

. sfde baV\ds. ThIs system Ps kYlDV'Jy) as Dou.bte srde

bo.Y\d -fuJI CQ"IrFe1 (DSBFc). 

GeY1e'toJty We know, -t~QJ- -the CQ,),'Yfe"f sf~l1al ' 

•does Y\O~ cO'(lve~ Qny YY\-to'l''YV1a.tiOYl· The 'Yeal YY\~O'l'yYlCtbiO~ 

;ts cOl1ve~ed b~ -t-wo sfde blAVlds· BuJ -two' +hr'fd D-f

. poweY rs wOts~e\d, :t~, -t-:aY\:~f~ It-he \ 1CD;'f"1,r~"( sr~na) , So! 

\.\Ie mY\ su..p'Yess -\;he cb.'l'1' ret I and 'YeWlaPr1rYl9 sf rlD.1 . a 
COY\-tOJVl9 OYlty [Dwe1 O-V1d 'llppe'f srde bands _ '!heVl +he 

s~Y\Qt rs CQlled DoU-ble sfde boY1d su.p'ressed CQ71fe'Y.i 

(DSBsc)' Now +~e powe'} wast-Ed -fb'Y CQ')''Yk7 co.~ I 

, . . , 

be pLLt rV1 -to -the sfde ~OtVlds I -to ·baV1sVV1ib- f-D1 

to'r'\gt:"1 . dfst-o.V\ces. 
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• /I' , 
-.. . '" -, ... -  _.~ 

r---~ .._.--_._- --- "-_·_···i:-n~T i; F~c-k::-f~~-~~.~~:~f ~:- i, _~-u 

- ..'. :  ( , 

(b) AM VVOeve 
- -, 

! T,DYv1e dO'MCltV, 'desc1?pHoY1 := 

I;\Jhe\1 ~he ClA'l,re')' fs su.-p'Yessed dU'Yfv1g -the 
. "ModtduJio'l) p"fDCeSg ,-the cresuJt-f'Y13'S 01l1y -the _

•o..tgeb'YCAtc StAY¥\ 0+ lAppe, lAYld [owe')' sPde haYlds, 

The eq.tlCttLoVl o{ DSBSC AM Sf3'r1111 ;s OlveYl OlS 

s({;) = VV1(J;) eli) 

'" AYYI fQS 21\ ~·tvJ· A~ c.os 2.Tf.f'ct 

'= A1-~ l;DS 211 (~c +~m) ~ + cos 2T1 (-tc-+m) 8 
-tc +-flY\ ,bS tlppe'Ysfde ba~d j ·t--fY',1 rs lower sPde haYid. 

1_- .. I 
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de'Y\o b-ed b~ do tt-ed til'1e· The spechu YY1 space I 

, Occupied. by D$B is.2-tm 0:( 2..w '/l'Jhkhrs same OiS 
, 

I -t-hoJ -to'Y a . co'()veY\tlo'Y\LlI AiVl s~Y1aJ. 

F'YOYY1 -hiYV1e dO'rYlaln desc'Yfpb-io'Y1 vve have 
. . . 

sCt) '" Ac:Y\1[ b(-t - (4c+~¥>1)-t S(4+ (-iC-t~W1) f
 

b(-r~(~c~-f-\'vl) -T b(~+ (.{C~.fW1)J
 

. .' ~. . A~c...· h) 

---r----,---..--  __ ~ 
- I .. 

, I . .., 

- ~--' 
I~ 

-1---.-
I I 
I 

I I 
I I 
I
I 
I 
I 

I 

I 
I 

! : 

spechvy() ,o~ DSBSC "VIodt.lfaled vvaVe .. 

I The spechtJVY\ space oceu-pred by :Ds B- sc fs 2.fl'Yl, 

I 3D tts 6lAnd V'l\d~h is z-f.'IY1' ., l 
---------------- ...._~-. - ..
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Sty)gle +onEwrcrch.ttn.:.ff.t)¥r-":~--:" -.::=:- : >:; ~._ ~ = -:.-=:: :.:- .. 

If -the 'WlOduJQt-fY\9 sFgYlal CbYlt-a.1Y1s c)yJ1~ o"Yle 

-hegye'(lc.~ -theY) i-b ts caJled sin91e -t-oYlelVlDdu-!oJioY/. 

The s?rlUsoidal 'YYlod\A!a.ti'Yl9 sf3f1al fs' 3iveYl by 

'rv1 (J-) '= ArYl cos 2-1ftm-t. 

1he'ye -fo'Ye) Ds Bse 'l'Ylod t-llaJed INa Ve 18 8rve1l Io~ 

sC-I:J=AcAw, C6S21T~cf ·CDS21f.J~+ 

:: .~ AcA~ [COS~1i (-fcttm}t

By Ovpp\~iVl3 -tou'Yfe'Y -h-l1i1s~O'm1 
I 

sU)" A,A"'. [0(-1-( ~"~m) to UteM-fm) t , ' ' 

~ s'(.,'- (-f,-%m) +S(-f. (-r,-%m)] I 

• Ne C(lVl 06se"lve +ha:t -t-he sped'7um M DS8sc 'l'V)DduraJe~
i 

i wave -to'l +he caSe o~ CI. sfnu80rdaf'YVlodu..latfYl 9 rNCWe I 

, COVlsk(;-9 o~ ,detta -fUVlC.t-r"DI1S to¢a.Jeda~ -fc±JiYl .f- -.fc·drn: 
$(-1--) 

I 

I 
1 
I 

-(~tlll) - -Pc -UGW) 

spec.hom o-f- slYlgte 
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. . 
... "Powe'Y := 

As -/;-he co.,),'Yfe'1 fs o..bsevd; -the t-obaJ powe-i fs 

Of) Iy· duei-o sfde baYlds. 
, 

co.'Y"l're,,': ts sU-pies,s,ed $0 

P.DSBse "= 
be. I. '-
L.JI' 

2

P8BSc = 

~----X[OD 

Fe. .'P
DSB 

2 
, ,X tDO . 

2.. +)-12. 

0, 0 r 
-j- Jl =I Then .~. powe')' 5CtvtV\9 In OSBsc ts 66.(;;'/, 

GeYle'YCl4:fo'Y) o-lC 05 Bsc waVe : = 

~O'Y gene"(Cl-tf'l19 o.'D5 Bsc sY ~~(11 li'Je h~ve 

I
[ 

SeeY') -b-ho,.'t- 'VVIH·) aY1d dJ} ShOlltd get- 'YYlVllHpH'ed 

I INri-ll eQc-h o-l-he'l'. So .f:hfs -t:ype D-¥ COYl be 6bb-aTYl 

i 6y usr'Y'\g 0.. p'rod tAcl- '\'V\ Dd u.1oJo'Y 0« bet lo.Y\ ced 
i 

i 'mo duJo..to'Y· 
! 
i 

i 
r--'--~-- -_.. · 
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BoJiXV1ced Modtil(lt-o'Y :~ 

The bC\J(.\Y\ced Mod moJo'}' fs i 
COtf'tif't ~~----,--; PS6SC I

fh • sf<.i\'\a. 6 III al'l ted srS\'\aJ 'I . !As ed -tD S lAf 'ress t e CCA"('Yle'Y " 'I'\1odulo.t-oy I 

I • I I 
--f'lom -the AM sfSVlal "The InplA-tS , . II 

o.'¥e co.'Y'Yfe~ aY\d ""rY\o 'd u, tC1.:tlv1Qt. 'l'Ylodu.latIi~Q.J
 
J srSI1a
 

sfg,,(\OJ. The oU,t PlAJs Ore l,lppe')' ~Y1d tOV\le-y sYde
 

bQVlds.
 

PrrP"'dple . used t\'i bQto..Vlc-ed mod Lttal(J'Y : = 

NheV1-two srgY\a.ts Gtt di-fte'leVl~ -f7eq,ueYldes 

Om;,: pC\ssed {hiou-9h a. 'YlO'V) liVleQ')' 'Yesfsto.Y1 te -theJ 

AM sigY\oJ Ys genetfClt-ed V'J~t-n 5Uf1'e~sed co.'Y1'i e'Y'
 

The 'Y)O'V1 1l''Yleo.'Y devices stAch as dt&ode} JFET (AVId

I 
+'Yo.Y\sfst-O'Y (AYe (Ased tv) boJaY\cecl 'ModuJal-cyy. 

Yv\t~ ) .r AM 
l-modulaJc'Y 

II 

eef:), 

C(f;) 
.'OscJ'lloJo'Y ' '7 

-" . 

eLh-) 

I, 
-'Y'I\ th-) . AM 

'l'Vlodu.1 aJD"f 

s, if;) 

'-t 

> seE;) 
-

" , 

s .... Cf:) 
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I 

i 

The bovl o..Y\ced 'YVIodttht:o'Y chc.uft con:grs-l;s'6.f-tll'4o-: 

sto..\Ilda.<Yd Ot'Mpti-bude i'Y\odu.Jat-o'Ys tl\Jhfch o.re ~"t')'oyt9 

in boJoY\ced CO'f\-ft~u.~a·b'oil +0 SU-P'l'~S9 -bhe' CD~7ie'i.J 

The -two 'MOduJOJb'rS G.'Ye fdeVlHcQJ 'excep~ ~D7 -thei
 

si3Y"1 <reve'Yso..l Q-f the 'modu.laH'Y19 wave o..pplred 

-to -tine fnpuJ c.f'. 'CYle ~.(2' +he'Q'l' 

"The oul'puJ-s o#- "iYlodr.,dllbb'YS cJY\~6e giveno.s 

sILi;;", Ae(l+ko.WlL/;-)) CQ821f.fe~ 

S~(J) = Ae ([- ko..Wllh-)) Cos 2-lf.fJ·
 

sen= Stt/;-)-'S~(f;)
 

- Ae COS 2ff-J?,J- [t;- ko.'MLh-)-l -t k~'MLt-)J
 
. ,
 

t Ac COS2.lT-fc.t (2..~o.."ML/;-)) 
. . , 

:::: 2 ko. YVt(-t-) c (J) . 

The . boJoV\ced 'WlOdU.la.t07 OlAbpuJ f~ ~tta.t t-o th~ 

pTod\AC~ O~ i'VlOclU.to..ttY\9 aY\d canie'Y' 

The"te OI"l'e -\;wo t-1 pes ()~ 6lA\aV\ted l'Y1od LlloJo'YS ' 

'* Dfode 0"( RrY\9 0"1' L().Jb-ice 'fYlodlA-toJo')', 

"* J F E T mod {,doJo'Y . 
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-~ - '- r~ 

.
: - ~ 

,
- - - •... ~' - _. - .~ ,- .. , .. , .,f Dtoae MOdu:ti1:fO'Y' :e!' n •• :' 

0 1 ' 

Dse 
out' Pl,t.b . 

J, 

.. -,
I 

i 

, Dr"ode 'YV\ocl u..loJo'Y c.oY\sfsts o-f- CtY1 tnpuJ-{;:raV\s-to'YYlIle'Y T, 

: QY\.d lAV\ oUJpu:t -kyaVlS-¥D'l'VV'le'Y T2- oJ1d --¥ou.'Y dfodes 

i cO'Yw\ecbed t'fl '0... hn"dse d')'cu.r~., III {hfs {he CQ77l'e 

sr3 Y\QI is elf pti'eel, +0 ce.V\~ er -t-ClPS o{ ·rn pul-- aYld 

i ovJ pul -b<rQYls~o'YVV'le'Ys (lV\d .mOdl..lLCLHY13 sfSYlat rs 

[ctpp IfeeJ {o fV)puJ -t,'Yo.Yls..f.o'O'Vle'Y Tt '. The ouJPlA-t 

. Ctppeo.'Ys across, ~eCOV1dD:'I1.D? ,+h e +Y~YlS -J!01tvler. 

iThe dl'od ee c.oY\Ylec~ed in +he b'Yfc1ge lAds tn:e 

! S\fIJ\ t-coes o.n d o.'Ye COY\. h'Yo tI ed by COtfrl'ey sr3Y\QJ 

becQuse th- fs hrghe'Y ftl -¥'YeCiru.ency (lYld D..YVlplitude I 

th C\.V\ -hh e mo du.,la.Mvl3 stqY\QJ. 
I 

I
 
I


.,' .J 
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.-. 't"_ •••.•• - ' ••F6sihive ha.t~ cycle o-f CQ'Yrfe'Y srO'Yta:.t:~·  c- •.•. ; 

Dj 

. . 
. /'\ 

.'\ '\ '\ ~3 
DS8'-./ 

/ '\ ou-I:pu- /;
/ 

I 
I 

.J 

. '! l '. · (.L)'r;C

T,V) +~~~ We Q~SUWle ~hCLh- .-the 'YYIDdulaJf'Y\9 fY1puJ rs 
zero.: I'll P?sfHve ho..l-f. cy~le of .cM'Yielsf~Y1c.d +heI 

diodes PJ ~V\cl D2,. Ot"l'e -fo1wiArdbfQ.sed aVId D o.nd 
3 

I Dtt o."(e 'YeVeYse brQsed . The CU'¥'reYl~ dt6Vfdes e~ua.I'li I 

ill') uppe'Y O,V\d [owe'i. P0"ft-r'o'r'l$o4 .p~rV'V1O'YY WfVld" Yl8of T~ 
. i 

The CU'Y'fe\1 t , p'Yoduc.e 'fV\Q9'r1e~rC -fl'etd INhl~ch tsecvw~r i 
. I 

OtY\d .. opposf~e fn u.ppe'Yo.V1d [owe')'. PQ'1tD.f +he I 

lI\IPV'\di()~. Hence they CD.Y\td each ot-he'Y and produce 

YlO ouJPtAt OtJ.. seumdcl."lj o-f T;' Ihus inc ca'r'Jfer 
Ps stA.p'Oessed. 

I NegoiTVeh()J~ CQ:ll°e'Y sf3YMJ :<=.' .0+ 

IY1 "{\e~C\.Hve hoJ.f- 0+ Qo.n?e1 sYaV)al -the d,'odes 

b l G..V\d D2., Qye 'YeVeYse 6J'C\~ed DVld D,3 QYld DIt are 

l 
www.Jntufastupdates.com 9



__ _;-------~----_._ _ .. ••••••• • ••0 _ ••~..... .. ••••• • _ •.•~. ~ 

. .. _.. .' 
,. . 

DSB 

ot!.JpuJ 

• D). 

c~.. i 

. SrmHo.'Y +0 pos1tfve h()J~ (~ycte) {he 'YY\ll~Yleb-Yc -Netdsi 

, in P'ff-vvYa'Y~ INrVldf",~' of T2- o.~e ell;u.al G\Yld opfos1 be ! 
, c -., • l - , i 

CdYlt.etr'l'\3 ecu:h 0 b-he'Y' %ecre -flo're .. ouJ pu~ Q~ T2.. i 

s ew'v1 d O.-iY is zeyo·' , ..... . ' .. 
\ l 

The' sUf"resSeOv1 0+ canle"i '!'f) 60fh -the h(il~ eyc,les 

depev,ds .0'" dt~odeehcnQ,t~e"trshfcs aYl d eXQcJY\ess D~ 

ceilte"t -bl1p 6+ ·b·o.V1s~D'YYvieY +0 ~fve e~a.c.J[1 ~u.aJ
 

llppel Q.Y\d lowe"{ 'ct,tireY1bS aVId W\~Ylet-rc. ~r'etds,
 

Wrt-h moduJ~1-tV\9 SfQY1Clt:= 

Be..fo're we o.ssu-W1ed +ho.l the 'YVlodtA.lpJ'Yl9 1'f)pUJ Fs 

ze'Yo, 5tAb 'Y\OV'J cons~de')' CL (ow -f~~u C.ylti sfY1e Wo..VE ! 

fe o..pplied t-o p'T7~cny of 11 o.s W1Ddulo.b'Yl~ s'4Y1aJ 1hts : 

wfll' a.ppe.o:r8 c\UOs,s 1t seCOVldMy. Th~ diodes D10'YldD... 

~"(e .:fo"(wo:rd bfG\sed DeV1d -they COYlVlecJ seCDvdQ'l)' 
;...-.--_.- -- ••_-- -0 00 -----

I 
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I 

D~ " +0 \",1-'1 M"I'<:' ·M'IA 4'tlSttf~-tk w\MiLllx.hlnq I 
'	 . 

I S;~y)DJ f9 D..fpl"<::d -bO rtWlCl1yot- 1~' Ton 'Y1e~oJr\le ha.I?1 

! C\/ de) -the. d,'odes D3 o.vld D4- O:"(e -forward b?Q.sed·1 

0LThej COYWle.C& setoV1do."{j o-¥ 11 -6J potrvlD:ry of T2 

with <reve"lse cOY\Vie.ch'o(\s VlJhi dr 7"esuH-s ro [80· 

phase shi+~ f() 'Modtlla.becl s?3Y1at . 

lhts ba,!(l"(\ced "Modu..h~Ol V'J01\:=s pe,-fecJly when -the 

COtf'YPe'Y srO'YIQ..t fs sq"uQ'Y'e Wt1Ve. 

The e.x:p-re.ssfOV1 Co.VI be given DS 

c (.(;J =	 iL 1- (-I) rH
 
1r n",\ Los 2li-tcJ(2.n-l) .
 

2-1') -I 

B(b-) =	 c(~)''r;V1(J;J\' \ \ \ \ \ \ \ \ \ \ \ \ \ 

. . 
::: ~ CDS2lftJ- 'YV1Lf;) - ~ CDS(3X2-Il.fcl:-)'YV1Lb-)-I:.-: ..... 

~	 ;3" 

App!,! ~DU'l're"{ ·ho.VlS~D'¥YVlS . 

s(-n= ~[M(.f-~c)-t M(-ff~cJJ - ~~I[ MU-3~c)-tM(-f+3.f~)J-t ... 

E\~'YV\iY\~~e ~ra\1 ~'Oe~ue~tf -be"lYVls -th~Y) we ~e;~ 

sU-J= *[M(.f--fJ+~f~+.fc~. ' 

www.Jntufastupdates.com 11



I'------~-----~-------}.~ 

r r r (' 

/ ! / I, 

. 
/ 

. V .. I..J 1,1 .v uv uU - _. 

fno.se'ie.'JclSoJ 

'11\·' 

,, ·r . r· 
J' . -r '1" 

'f' I 

('n/' 
1\ .\ 

, , 
\. vi " 

.U 
v 'y ,u

V 

, 

A . 
I , / 
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J', 
'/ 

r-----.-------.---

L\;') 
"h 

, 

, 

' 

I, 

::; ~ 
;: , 

, 

, 
V,+'i, 

c (t-) 
- c- <0- V fall"

l;J 
£ffiOO1 II 

T)... II 
-
T 

vl-v,

' 

. , 

, .. 

" . 

. - -. - ... ,. 

". , -, 

FEFI 

13 

" 
~ 
0, ~ -: i?: I ~ 7 Os~ 

FET-.2. 

'Th?s 'mo dttlalo'Y cOYlsrshs o~ . fYlpuJ -haV1s-f!o'tMers T, aVId 

T.2- J CtVl DLt.t-pt,l\; -t-'Yo..Vls.f-01Y\t1e'Y~T3 aVId -two FETs .. 
i '/" 

I He'l'e +he CO.')'1fe1 sr~'t1o..1 fs o..pplied {o ceY1he tC1psof 
I tI'1PU.t- T, .o,Y1d OlAf; put 13 ,+h70Ll~h -t7aVlS~0'l'1'Y1e'l' 12-' 

I The 'rYl odlA-l oJ}Y13 . sl~Y1ill rs D.-ppb'ed t-D If) PIA~ t-YD.V1S-fOTWle,-! 

i 11, The CD.1"YI'e<t '<JolrCl~e. rs applied -to -two -ka 1~Cltes I 

, fll pho.se li-Jhe'Ye (AS 'rVIoduJot"Ylj vDlra~e o..ppears (80 0 
I 

Dul D{ pno..se, oJ -the ~o.Jes) SfVlte -(;hey eWe oJ .f:-he 

I?ppDsrbe eVlds Ot ceYiter -to..pped -haVls~DrYVIe')' ~ 

1\1 -the ctbseY1cli ot "MOdU.tC1trV19 s?WlO.! .-the F El 

Cu')"'(eYlts due tD ,~'l'''iie't sf8Y\o..l ,Qre 'eqpal ?y) D.W\plibude 

bu.\:- opposne fl'1 dhec~I'C\0 and mVlte\ e~c-h roc.h ethel' 

rtesuJ trV\S iY) '1"0 OlA.t- puJ 01- SecoVl dary o.f. T'tD.\I1s~orV\lleyf 

Cf\l1u.s c.a,,('Y\e1 fa stLpi'eSsed. ~ 
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Whe:l"l WtodlilltitiYll s'1V-I:al :e§~llfftfeGfTf-heF:E:,i '. 

cU~'YeV\h'2> d!J.€ o.'Ye :due to CQ'Y1lei o.s \/'leU o..s the 

'Modu..laJiV\9 sl'a",oJ lhe F'ET cU'Y'YeY1~s du.e t-? C01'Yt'ey 

Q'Ye e~uoJo.V\d Opposite o..V\d· CoY1td eo.,dl o~he'Y' As 

'YY\odu..L::th,' Vl9 S\~Ylo..\ Ps o-pp\J'ed 1150" ouJ, ,~f phase oJ- the 

~oJe ) ·~he FE:T cU'Y7enbs O:Ye 9tuat hcJ- Y\D~ 0pposi 

i Hence they do Ylot,mYltet ea.ch o~he't· There.fo'Yethe 

; ouJ puJ fs-t-wo s?de bo.Ylds wrt-h su.-plessed CD"f'Otey 
, 

IThe su-p'YesslcY) of .CDnie1 depeYlds. Orl. :S~»1Wle h y 

I 0+ d"fwfb-, CO,VV1POV1~Ylbs. . , " 

I Ma.J~e"Molt eo..! ElCpYess?oYl' -fo'\' bo.-to.Ylced'VY1od uJo..t-o'Y := 
. .'",". \ . ) 

Thet'YQV\s-fe'Y c~a'Yo.c~~~fst,rcs Dt f ET (To' \IOnS) eM 

be~tve,~ o.~ :rb=T;~O-VOs+bVQ~-t .." ' 

~e1e 10 is "MD.x1VV\t.LVY\ d'l"o.l11 ,ctnrevd; ~heYJ VC>Js ""0 . 
. 1 ,\' • I ' , 

0.. D.Y\d b o.'Ye c.OV\Sto.VltS. 

F'YOVV\ -h'nrs I,p, ~ 'Tot ClVqS + 6Vas~ 
J 

I p~::: To -t (\ VgS~ t b vol;. 
As t-he d'fofn Ct.l'J'ieYl~s o.re fn 0ppoSLbe df'l'ec.brOY) -t-ne. 

CtA"I'YeV\t- -th,),ou~h p1'iYVlo:ry &11- coYI D? 13 CDYt be 

I %t~~""g_ ~P_~~",-:r". .. .. .___
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-®
 
·.... - ...._-..... _.~.~_.~~. " ...._ ... --, . 

He'Ye vas) = VI tV2- CtYld \lqs:.. = v~-v':J._
 

:If = od2-v~) +bLlrY1V':J.)'
 

\J '= C co :::: Ac. CDS uJ~~

\ 

V2- '" -W\( t) '" Am COSWW\t-

If = 20.. Atv'I COS Wyv\t- + tr b A~ AWl cosw~t- cosU)"'lt-_ 
.' 

= zo..A'M CO~WYV\t + z.b AL Aw{c.os(we-wYY1)t-+ Cos(We+W~ 

I 
I: 2.C\. AYVl · CDS Wyy\-t fs W\ esso..~e s?a'YlaJ.
 

I We - wmfs lowe'¥' srde bavid'
 
I We + Wm is tlppe"i sfde bo.Y\ d ...
 

F'Y'o M +~e Clbqve ex ress ?~Y1 We co.n say- tna,t- the 
• 0 clCo.'Y'Yle'Y IS su-p:esse .
 

Cohe'YeV\.~ debec.t,'O'Y1 o~ DSBSC YYloduJoJed tNaVe:=
 

s-lb-) • P'Oodu.d- Vlb-) lDw pass ~ Vo Lb-)'NIod tAla. bo'1 
-ttf-/;-eoy 

clt-) 

LOS (2-i1-?J +¢) 

loca.l 
OSeY lla bOl
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I 

I 

The	 "ModlAlat-frrg: ~~BYnxh "",rtt )'.rg· 'Yi:('c:DVe;red-- -h6rr~b. . 

Os 6se WiAve Set) ;' by ~Ll\Hpl~rY13 sL-b-) 'wi-b-h a [oc-aU y! 

geYle'Yo.Jed s!f\lAsofclDJ wo..ve O-Y1d -then PDS'sfY19 
, 

-th-rou.~h (). [OV'4 pass -fflte'l'. 

Fo'Y -i'cd-hh -hd 'YeWVe1j o~ mesSOL&~ ?Y8'0q,1 'Y'(lCt-) 

-the ouJ puJ o-f. tDCJ,lt o9dllo...tD~ should be eXDd-l~ 

coheYeY\t- or s:i"(\ch-rOYlized fYl both --freq,~c:nc.~ and 

•rho.se lAJft.h O).'r'Y'rei wo.ve· df;) " lNhrch PS!Ased i-; 
.	 , 

" ; ge'Yle'lo.:t-e' S Li) ; 1ht~ 'Wlet-hod' o-f deYY1odu.to..ffoYl Is 

caJ\ed COYJe'l'eV\t- ()"( S~Y)Ch1OY10US de/;ec~'o'l1,·. ' 

lhe ou..t- PlAt- o-? p'md !A~l: vY1DdvdaJol' fs ~rve'l'l 09 ,,' 

"L{; ')	 <= S Li-) cos (2-lf-?e-t +'¢) , , 

'= . 'A c cos' itT -ret-· COS C2Ti-fet +C/J) 'M'(~}.' 

= ~Ac COS¢W1tt-) + i Ac cos(C£-lI.feJ t¢) 'fYlL{;)' 

The	 ou~ pv.1 C?V\S rs~~ 04 two -bOOVY1s. '1he~ em:: 

SCDJed ve'YsroYl" D~me990ege sfgnal aVId lll'1vvCl.V1bed 

-t-eyVYl. 1he ~ Un VlJo.vJ ed +e'fY'Yl fs 'removed 6y pass!Yl9
 

+h'1'o ugh loll'l pass -fnte'Y'
 

TIe Ou.\;puJ fs Volt):= i Ac.cos¢'rV1(/;)'
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I 

f'tCf'./ \J) 

,:~:.~y.l:~n .'P:b:a's..e:,-e!(t{Cri: ~:¢ ~&LriO¥\s.tcinbJ .Jhe"dE.Y-¥:roduJd:~1 
sr~ Yl ell Vo It:) rs p'TCJ p0"ib-lOYl at -to '1)1\( t ). If Ys YV1I1XrVv1U 1'\111 

whey) ¢ '" 0 CiYld 'fY1~Vi~VV\tJM whey) ¢ '= -I: 11)2- . The ze'JO ! 

deVYIoduJI1t-ed sP9"(\(1! whic..h DLLum I/IJhen ¢ "" ±.1i/2. fs i 

coJled' qplid'Y~t-ll"(e V\t.LtI e14ec-~' 

I Beco.u.se Or phl1se e't'fO"f ¢' +he ?et-ecJo'J ouJpu.~ 

fs cttleml.l1ted b~ 0. -4o.clO1 cos¢. I+ cos~' fs' . 

mV\st-b.V\~ (-he det-ec~01" ' Dttt- Pu'~ gives uYldYst-orbed' 

'\'v\odu.to..ttYl9 '. 513Y1O..J. BuJ p'rb.i:Hcally cos¢ 'rs' 'Y10~ 

COYIStOeYlt. So +0, 'MoJ'I1 t-MYl -hh-etocaJ o8dllClto'r 
fy) per-fecl s~:nch'ro Y1,'fSM 'we USe COs ~as -taop-

I . 

Cb~h).;g l~o p: ' . 

:i. tlc. cos ~ tYt t~) ., P'Yodw1
'rYI 0 cl LtIaJo"f 

..~ 

• 
/ I

\•,- Low pass 
~r'J'l~e'Y 

,Derv1Ddu.la~d 
~ , . . . , ~. 0 

cos (:w{h¢) 81 ~nO-I I 
,II 

vot~a~e Phase
d ••Coyt~o led I'  escYl\'llllVlaDS 6Sc. . HoYl'osd lla~D')'51'9,~ 

/I' 

-40· 
Pho.se-sh'~~e.~ 

st()(zufc.h ¢) 
,
 

y
 P'roduc~ • tow pass
 
'\'Y1 Dd ilia. 1;-0 'Y
 -fi l~e')' . .J. sIn WlLb
G- Cno.Yll'le I 
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___

f1k=bos,t""Fr" ",gl;hl~;-~[,~e-,,~~, J~lJat
 
f S~s~eYY) desr3V1ed to ~61.T~ t 'rYlafr'\·h;dV) -the !DCaI- i 

OScl II Qto'Y S~Y1 ch'ro 110 us wihh CO'l''l'fe1 WO\J e· 

i It COY\SISt-S of -two cohe"(eY\~ p.'l'odu.t~ 'ModuJoJO'Ys 

•Su-ppll'ed with so..Wle fV1pu1 Sr~(1aJ, ·The [oca.! osdl\oJD)" 

• si'gY)o..l sttppb'ed to. p"(odtAd''YV1oduJa~O'l's (He qOb 'OU~ D#, 

•phase. The -J!'l'eq,uellLi D~ loco'! oseY llQJo~ fs QdYus~ed ' 

,-babe SQVY1e Qs confe'Y --heq"tAency -fe · The p'rDdvcJ 
! • \1 

: WlDdtdo..tQ')' iv'l -the u-ppeY path .Is caUedro phase' 

, ca~e;')"eY\t detect-o'Y D'l T- Cho.vwlel ~ Where as, tNnl'ch 

, te ir;J. tOV'Je'Y pa:b'h is called l1t:tuad-ro-Ju'l'e phase ' 

detect-o'Y 0'1 ~- cho.Y'lY\ell~ The DlA.t-pfAbs o-? i-inesetvlJo 

chovmels (We giveY\ -bD pno.se desc."PvvtfYlOJOY VlJhfch 
. . 

coY\sPsts of <l '(y\t,ltH ptie1 -fo llo·wedb~ 11 tow po.gS 

~t"lt-e'(J p'wdu.ceg (1 de COYlhol sr911al p-rOpD1bioYlal to 
; phose' e1l6''l¢ . '1hPs ~dc COYlh61 slo~n()j rs. used f-o 

· cO'l'\'ecl {n~ phD.$e e't'DO'l' Py') tocQ.t Dsc.rll£lb". 

: . , 
JL __·___ .. __ .._______ __ 
,. 
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----'---.~~1C.~------'-----'-----
,
,

! (A SrY1gte Sl'Yle wave,. -the <resu.lHn 9 rN srgrlal C0Y19fsbs 

,o~ -thr ee-l'1'e~u eY1 d es f. e '" O'Yf~ t'l"1a./ canfe1' Qv1d -tINO 

sfde bOV1ds Uc± +rYl): Tn "()o1'Wlal AM s~sb-eY() bobh 
"' 

,i -the. sfde 6o:r!ds C\Yld co.7'l'i ~r are +'1oVlSYVl1~~ed . Thfs 

rbs kYloVVYl C\s DSE3i==c· 6u.b- we KY'lOll'l -tha~ the ca77t'er 

. srgn()J does "('lOt- co«)vej .Q()~ fY)..for mQ.tioY1 . So we CaY'l 

· Suy-ress -the CQ'l"..fe1' QY1c\ we ge~ DSBsc· 

As :.the -t~o si"de 60Vlds cQ'Y'fy Same YY'l~o,),YVla.ho~: 
i 

{he7e fs no '()eed +0 -t70YlSY)'lr& 60th +he sfde bonds 
1

i 
i 

-to cOf\vey f1l-fO"lWlatfol1." OY1e~ stde bond YYlay ,be. i 

. Su.p'Yessed . The 'teStA/ Hl1j. 5f9Y1(l'\ fs sfY1~ Ie srde baVldi 

kYlow () o.s st()9[~ sfde bOYld . 5'u.pressed CQ"f1t"e,· (sss}i 
1\ • I 

De~I'''I\f~ioY) : = A 'YYlodu.[a·b'oYl pDocess'?Y'l [l\/htch -the i 
l 

moduJa.ted srg'Y\a.1 CO'fltaffls 'Y\O ca17fer COmpDYlen~ I 
, I 

C\.nd has 0",,1,/ one stde boV\d Is coJled sr'V1~le I 

sFde bo..Yld wlOdu.toJfoVi ,D't 8SB 'YYlodu..!dJtoi)// I 

. II 
So the powel' wnFch fs vvos~ed -to. -b'YQY1sW1f[;.. thei 

CQ"r'Yfe'Y sig'{)a.[ Qnd a. srde bond Co.n be, puJ FYl to 0J 

Sf'Yl8 \e sfde bo.Y1d .~ ..flo'Y st-'Y0'l19 e1 sf~ Y] at: ove~ 

to""g e1'''' dfsta.V\tcs. 
,
 
'"
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------

- ----

~ ,. . . '. 
. . ... _- .•.. : ..... -- , ..... t._, .0'•• ~_ •• _ ..... -t-. _.•-: . . 

Fyeq,u€:Y1CY d-o'mafVl deSC7rpHo'Yl ~= ...•....... ; .....
 

The -fJ,eq,ueYlty 'do'YY\af'l'1 dtsplay o'~ sfY\gle s?de ~'11 
I, . . 
Imod rAlo..tecJ WQve' depends OYl -the side band ll'ihfcn 

I IS -t1'QY1sYY1rhhed, The sped.. 'YuYY1· o..J!- DSBsc VYloduJated 

Iwave' COY1 b'e· ob~o.fY)ed b1'WlI,dhlpl~i'Yl9 Yl1 Lt-) D.l1d dt-). 
I 
I 

I 

I 
~~ ff) 0 -fmI 

I SpahUVVl. o~ YYlessC\3e srgrla l 
I 

I 

brI . 

i . -Ckt~m) -.f.c -Uc~",) 0 -fc.j!rt) -fe -fc+ 1r() 
I
I 

Spechum o-f. DS8SC I1\1l1ve
I ... 
I 
! 

() 

9pecl')"u"'-" ()oSSB ""tbh . ~d I." l' v, lJ pp e,,/ 51 e OClY1d 

----"'----

o 
towe'Y sfde bQV1ct· 
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,

Adva-Vl"\':Il~es:'- 04:' $$:f,J' ~_.:.. -< .: .... --.--- .--..-,; .. 

')(: The spee~'rurn spiAce Gcc().pced by' ss B srral t~s-f1Y) 

whrch ,'s o'tll~ haJ-f- +hoJ Of AN and DSB, lhl'S 

'redu.ct-I"Ci) in --!-req,ueYll:yo1 band l/IJtdhh allovVS'l'Ylore 

sfg"r1als -to -t'YaYlsmit- In' same -heq,.uenc-y '1o..Y1~e-

* DlAe t-o suyressioY1 o~ CQ,,("b'le'i Qnd OYle side. band >, 

powe"f 1'5 sa.ved . 

'*	 SSB slSY1al has less bCll'1d vvrd~h +hal') OJ) AM 0"( DSB 

So -the"(e V'l~ll be fess YlOrse' Ol'l f~-

i* f:o..di'Y19 does rJo~ Dew'Y I"n SS5' 

! Drs o.d VQVI ~ctges : '" 
I	 

I*' The geY)e'Ycttto'() aYld 'YeLeph'o~' oj. 8SB sfgnar Cs 0.. 

I cOWlple't, p'YDCeSS. 

1* SSB rs 'YIOb used -k>" --l:ro.()srYl~SSrOil o~ hl'Jh -f"teq"uency 
si3Y\Qls such a.s 'n'1usie SI~Y1Qrs. 

POVlJe'Y ,elctb'ol1s rn 85'13 V'laVe~ = 

.j.	 power so..vf'l1g II\J -'Y' b DS6 Fe

V\Je knovJ -that t-o~D.1 pOlI\Je'Y ·hiJrlSWlrHed fn AM rs 

=	 
, 

At I J'-A"
~ -t,IV- c f »'- AZ 
2.R ~R 81<. 

~[tf~J Pc (If ~).'= 
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1$ t:he. GQT1i€-'y· o.nc!orre .$'rd-e-~Qr-Id- rG-. Sblp-"l~S-se{;}j.-..,
 

-bheYl -the. -bob::!..! pDwe. +ro.\'1srnfH-ed IV') sSG -:'sc fs
 

I 
powe. saved due to -f-OD..Y1syv1rHrYl g OY1ly oV')e srde bMd! 

i 

COrYl poY1.e V\t fsgfveYl by i 
I 

.f. PO\l\le"( sCl.vfng . =- PI;- - PSS8
 
)( [00
 

Pi:

Pe( l + )1: )- ~ Pc 
It 

--~----- Xlo 

Pc ( l t~.) , 

----,'--~-:- X lOo 

)(100·
4 f 2-jl2

i+ JA-=-1 -b hell
 

2.. x100
6 . 

InUS 83'33"/. poV'Je'f fs saved due -to sUp7esstOYl o~ 

CCI'l'Yie. wave. D.V\d QYJe st"d e ba.Yld. 
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·/~ ,.po w.e"f sa..vIYlgw -"( ·lQ ,nse,::-sc.sysk.el11 : .~ , 

tAle knDw thaJ· the -total powe)' -t-TClV1sWllb~ed III !ZlS 
b

DS6-Sc 19 

l!:'- , 
z., 

~Dbo..l powe'Y -haYlsVYlibbed Yn 8SB -SC Ps ;
 

.. D At))'''' )).'r S5 13 == P ~ ___ ==- c. 
~' 

;<;Sf< q. .. 

0/. powe..,. so. VI•'113 "" PPS6SC. - PSSB
 

x WO 
PDSB Sc 

Pc j.A~ Pc. .;,r2.'" 2- '~ 

If' 
, X/DO 

Pc. ~ 
:z

- jP
- y. too . 
,Z- -. 

i-f- )A::::-\ +hen
 

-(. •
powe"f sCAv,n3 == -
I 

xlOO 50~-:;;1

!lhus 5D·/o o~ PDV'le"f rs saved due to supressTo() 

I o.f One sPde bOllld ~rorY) DSB - sc s13nal . 
i 
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~._-_ •• ,._._._._. __ •	 r _,. _._\ 

TiWle domati1descrfpHoYJ :=" ". "- . - --- ._.. 

The . SSB 819'\'1oJ ts geY)'e'YoJed by passfY19 ct DSBsc 

'YV1odu.loJed w(we th70Ugh 11 mVld pass -frl~eY havrY1~ C1. 

. -t'YD.V1S-PeY -fUV1 cbrOY) 1-1 0 U)· 

t1l S DS6Sc (t-) :: Ac "rYllt-) Cos (Z1i-fc .f: ) . . '. 

The low PC\.ss cOvYlple't. envelope o~ DSl3sc 'fYlOdu./Ilt-ed 

wave rs exp"Yesseci as 

"" rt) "" Ac WI Lt·) .S DSl!3s,,- L: 

LeJ S'IAL~) be -the SSB Ii'JQVe Vvhicn has orllyuppe-r 

srde band i Qnd suL/;) be the cOVVlple't. envetDpe DI

S!) Lt) , 

Jsulf:-) -= Re [ Sult-) e '2TI t bJ 

The ~re OvU en c. j "'fespo 'Y1S e	 o-? fd eeLl band pass -f"I~ey 1"8. 
I 11 (~) 

- (-fc·q",) -.fc /) -tc:. -I'c+-f01 

i Reptac.e ho.fls1ev -f-uVlcHoY1 I-J.vC.f) by an eL}liI"valenb- ( 

i pa.ss --fr\~ey -hans~e"( -fu~C.bjOY) Hu.(.n. 
Ow 

11
(	 ~m 

\ 

i 
I 

:
 

, 
i 
I 
I 
I 

I 
I 
I 
I 

I! 

I 

i 

I
 
1-1	 "-0__ ~ .. .. _1 

I 

I 
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.
------"._---

__ , J • 

o~ DS8scthe spect--'Yt}YY1 0 { comple'i<- el1vdo pe 

'YYIodtA-td;ed I/I[o..ve SOSBse (:t-) IS 

5DS6SC (--j!) '" Ac M[.f- ) , 

Now 5\A(-f-) = ~ (D SDSBSC (-f-) 

= ; ( I ~ sOn (,0) Ac M( -f-) . 

- A:[ M (-f-) + M [ -n s311 rnJ. 

lI'Je have WJ(i-) = -j sal1[-f-) M(-¥)' 
. . 

SlA (~ ) = ~ [ M (-n : j ~ Cl-)l 
SlA (t-) ~ ~ [m(t-) -\- j ~[ t- )J : 

, 

We have Su(t-) '" Re [5t)(~) J2-'TI.feb--J . I 

!
'. I 

sult:- J = Re[ A; C'l'YlLt:-)·+j ~ (t-)) (Cos 2litJ -tjSi2TIt~1 

.. 5l.lll-) = ~c [ 'YYi [h) Cos 2-11-fet - ~ It-)sil'1iTl~c t-J . I 

mrs ~s -tfme: doVVlo.¥"(\· 'Yep,eseYl to.HOfl o-? a l/IJ().\/e 

COYlt-af'flYY\9 o'l1ly an u..ppe'Y s?de band. 
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A2-C'. = scoJi'f1~ -b.cbo'Y ; 'YV\[~) "" In phase cO'rYlpoYleYlb, 

o~.m(J)., ouJ phDse CQYVlpoYleyrt .
 

...._ _.__~ .. __ . __. I
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'lhfs fs 5SB V'lo.\le obb-o.tYlecl-by +roYlS'tYl~~b-i'()aOnI1 

tJppe'Y srde bond. 

- (.j1 c+.f.", ) 0 ·fc-t -f'" 
SpethuY)') o~ sse VIIibh USB 

NoVIJ --?o'Y lowe1 side baYld ,V\Je have 

SLC~J = ~ ["fY\(~) CDS2.Tl~~tr + mIt-) Sin 2li-t'e-tJ 

- ~ [Am cos ifl-¥m+ C:08211 ~ct -t~Ar() sin 2iitmt Sin2TI{D· 

'= Ac:m [CDS 2IT ( -'c,--fm) g. 
st.f-) 

I> - (~C~rll) 

L _ 5 pe.e.. h\) m 0 ~ - S5 6 
----------~----- -----~ ---- -----~ 
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.. ·,.Gt:?:'Y:l~"'Y();;ttb-'Y): :04 ...$,S_B;;layLtthu .... -""\.' --" ..' ... ~ .' 

lhe'fe Otre 3 di~+e;e'0t- 'YYlethDds -i!07 Oe'Yle'YatiOYl 

D~ 955 Sr~"()oJ. 

i '*' Fllb-e'Y D'Y -heqyel'lcy deSC.1r'l'VliYlatfbil'rYlethDd. 

"* Phase shf~~'YYld'nod, 

"* V\Jeo.ve'Ys 0'1 +hhc\ 'YYlethod. 

I Filt:e'Y 0') ~'YeOvue"()c1 descr1'Wli'Y1o,A;io'Y1 method: = .... 

. p'Toduch, Band pClsS 
> SSB) 'YV\ 0 dLlI 0. bo "{ -H[~e'Y 

'YVlOduLaJee1 wovef\ 

, 
I 

IThe' I
-{rlbe7 ts used -tD 'OerYIOVe u.y)V'lcu~d;ed St'de bQYli 

Ilhe ~n~e')'yY)us~'have -i!la~ paS8 bCA.Yl'd and exhemely 
i 

ihrgh OcHe(){,la-tfo'Y1 ouJ side the pass baYld. In OTd~y 

II to nave above 7esponse. the • ~"alrb1 -Iate07: G) oJ lhe 

'-tu'Y\ed chcu.l6s 'must- be Ve'1 h~qh. Q- ~CllJOi' l'l1creQseg
I . ~ 

I, 05 the c!ineyeYlCe behveel'1 VVlod u-la.H'V1~ -f7ecvUev-Jc.y -I'm 
I Md cO.'l''1ie'Y -f'req"uenc..y -¥t!. 1'/loeases., CQ'l'rleY -heq"uel1cy 

is u.sua. tly SQYV1 e as -ho..YlsYV\: b-be'Y -fuqp e"()c.y . 

T08ene<Ya.~e on 58 B 'rY1odu..la~ed wave DCCLlp~i'f)9 a 
-heq,uel'lcy +hC{J is hl'9~e'Y {hay') me$sQ.se srg11al J r~ is 

\Je'r~ d\'~~rw_I~__ ~~_d_e_Sl·~_n. D._~hl1:.eYJ_~h_o.~pa.s~_:l.~_sf~e.d~-----, 
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.'--'-'--"'----"---.:::=-='"~-." "-,,-, .. ,.;::::.~::::::,-:==:::=.. -"-=~,CC--.: '...., '" .,,-, , 

.: BIbde '~'qVl~~~ d .'Y~Jec~ _-ltJe' o~~~~" 'lAsr't'19:·::'2.r-'r'l9:_{~ ::s.~_e 

'fY\oduJQHoi,."':r~ dOlA.ble si-'tlse 'YY1Ddu-lat-ro~ -1n e S~8 

i wo.Ve aJ +he -f1°,),8~ . -frl~e'Y ts u.sed as YVlodutatrYld-vvo.v1 

-llO'f sec..o'f1cl pioducl 'YYlodu.[a-t-o'Y· It produ.ce a. DSBsc i 

III1Clve wy-b-h 0.. specJ-rUYY1 -!-htlt- rg S1rYlYVle~'DrW_nl spac9
I 

ctbouJ- sewl1d CD'i'rPe'Y ..f1'e~u.enc..y -f~. -fhe -¥ieC1tuenty ! 

seperyal-iol1 be!;-ween sFde bO-Y\d~ of DS BSC 'YYIoclulO-becli 

VlJo.v~ Ys e~~e~~rve\,/ -twfce -the ..f-r"fS~ ca'r"(re'Yrhe,~uentt 

-fl , :. 1-1:- ts easy -b-o rreYVlove Uf)WClVlbed sPde bo.'t1d. 

-P'rod t.lC~ BaY1d pass
. ~me'Y'YYl od u..ta. bo 'Y.' . 

p'YDdu.c~ BaYld pass "f-----7 f---i''Ywo du:la I:OY SSB~r[/;er 
'[\ , 

, 'l'YIodula
AI COszn ~, b- A:z,CoSz'ii JJ. ~1waVe 

Bloc.1::. dro..~1"o.VV1 ot two sb3e 5SB 'lYlodu.lat-~'Y ' I 

P'Toduc~ , 
CQnie.v 'VV\ od 1110. boy 
S{~\'lo.\ 

I' 

'\'Y\od l1.ta.biYl9 
. sigY'\a.1 

.,
 
sfde baVid 
Sl1.pressrOil 

-i!rtl:.-e-r 

, . Bo..laVlted 
•'YY\1 xey 

i' 

C')ys~al 
osdtlo.to'i' 

I 
I 

(( I 

lr

')

Y1e~'Y 
a."p~'\ej 

I 

t:"ilbe'Y YV\e.t-hod D~ sfde b:tY1d su..p'l"essIOiJ 

Fo")' +'YQYl8\'Yl~.IJrYl~ hrghey ~Yeq,uenty , -/;-he Q value 

shou.ld be Veri hlb~h V\Jhfch can YlO t- be ochfeved 

p'lo.tt-rco.tty. 80 fv1ph-ra.1 'YVlcJduJocf;tO(} fs can-red ou..t-. 

The 6a...ta.Ylc.ecl 'lYlocl Llto.. ~O"f su..press the. COn-Per and 
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~Jtl\;e)",-sOf'f~ess:th~_Sr~~;~~~Y.ld.:.~fhe: :~~1z~~~nc1_ OrSSB . 

'rs very ,[OW . . whet'lcoYVlpared -t:D 4rorl"EY\'l~~~er..freq",ucnc.y 

Thl'g +eCltue(}c-y' IS boosbec\ tAp -to hQVlSWlfb-b-ey 

-f'Yeq"ue.()cy by . baJDVlced mlxey Qrld LrysboJ osdllaJoy .. 

tf'virs pyotess Ps' ceLt! e.d U up co(lVersb() I}. <The sfde bond 

sPailoJ Ps -HJe() . avYlpli-!!t"edbj.· [rneD'Y amplr~ie'Y' 

Ac\vaV\.~Gt~ es: = 

* The -t\'lbe"i YVlebnod gives sfde band su-p.essfo'f) u.p-to 
'50 dB INhrch IS q,uibe a..deqp.a.te, 

~	 The ,sfde 'bQl'1d .-ftl~e'Ys· also helps'-+o .a:fJeY')u.a~e caTT.re~ 

. i-f p'YeseV\t- .t«). oulpl.lt-. o-f. .ba.LaV1t.ed 'fVlodu.l.o-toy. . . 
. . ~* Band wrdh\1 is. s\L~~lcieVlt\~ -floJ and l/IJtde. 

D,Os Qd VaYl ~Q3es: 

*' The~ O.'1e bu.tkyo 

'* ·At- \owe..,. a.udfo :freq,ueil deQ expeY1sive-frlbeys 'are ~ : 

~e~~Ted.	 J 

•	 !.

'* As 'YYlOduJa.t·oofl 'hlkes pta.ee a~ towe", CQ.'M?e'Y -freqpency, 

"IepeoJed ~~)(r-{ld .rs 'r9tuhed fr"l cOYlju.Vldro'f) with . 

e'the'YVle.!y S't-a. ble DSd Uab'fs -t:o sene'YoJe sse aJ 

hr~h '1adro . ..fl'eevuenc.y. 

!i 
Ii 

:1 
·~-------l! 
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I 

. ..--~ 

." "_. 

fha..se des G1f-vvlJV1aJ;:i'OYl-M,eckhod.:, :c,'_ . - . .:.:-=- ....:; 

I'll -thIS YY1et-hod We u.se-t-w·o . baJc1Y1c.ed modu.tahD S 

QYld -two phase 'Y1eh'\Jo'Yks -to o6~oS'Y1 an 586 wave! 

Lb) 
,. 

/ 

Bo..lclY\.c.ecf (M)ill~) 
'YV\odulaJo'Y I 

Ae. tOSl2.-TI-rJ . 

Ej o·.rnC\.se 
s h,-f-~e'Y 

(0 ca.! 
Osdllat-01 Ac c.osztr~e.t-

. 
'l(J0 Phase 
shi~kr 

+ ,,1/ 

~ 

i l' 

-sc.sse 

" 

, Ac. S~Y] ZIT ~c t-
v 

. , 

m[I:-) 

Bo..loY1c.ed (M ) 
"mo d{Ala b 'Y 1 

'/.. (1J 

" ! 

The 'YVlodu,to.,~f'fl9 s?~'YlQJ 'YYlLt-) QYld caTTler srqY1b-1 are, 

1 etpplied to bo.,laVlLed: 'ModuJaJo'Y' (M,) .p"r6dw~e DSBSC 

l!'Jcwe {;ho.,~ hctY\sla.bes+he sped'7UYVl 0+ WI[&-)' 

':3~'mYYl ehfca.lI)' . spaced o..6ouJ. t-i:?i •• canter -heq,uency ~i 
'';' 

The 'YY\oduJo..ttYl9 sPg'YlaJ 'WI [&-) QYld car71e'{ stqYJ (1 I Q'Ye 

phase shi~b-ed b~ qOC ts Clpp ftedf:o (M;2) Whrch . 

j p'wdllc.e DSBSC V'Jave with stde bayds o~ same 

i L\I'Ylp\~-bl,\de buJ- diHe'leV)~ phase Bpecha. Then VIle ~eb 

ml~) \l'Jnkln is hrlbe'l'~ -haV\s~o'irr 04 mC~). . 

The ouJ puJs 0+ ba.tav1ced 1'Ylodu.taby are fdeY\brcal 

t" D..TYlp\;hde spec-bro. buJ pha.s e sped'Y(1 may heJ 

Vec~oy o.ddiHoYl Dr su..6In-a.ct-fo'Yl' .' 
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,.. _. - j, - d \;-')= Ac~ cesjJ;1i'ic:l·. ~.: - . ---. ... _. 

'YYlt~) ~ Am (OS 2:'ii -f.,.J 
MrsThe DuJpt,t,t-- O·f-: ba.l/AYlted OfYlodu.loJOY '" I

•

'II (1:)::. A~ AvYi cos iff -ret- '. (0 S 2-\1 t-m b

=	 AC2A"1(LOS~(-t;-~'\1)~ ,f COS2li(~c+~Yl1J~)' 

The fY)pu..6·o~ b/Ato.V1C.ed 'YV1oduJa~or M2- is ~U-)', 

The oulf[,lf Fs ~2- t~), 

~2 (~):= AcAm si'n 2.1l.fJ' sfniif-fmb 

~ Ac~m(cOS2Ji (~c~m)L- COS21f ["'c-t-~m)b-). 

,E xp'less1o'Y) ~D"" [OUH~'l' sPde. band ts 

~1(})4'f;Jt-)= 'AcAm cos(2T1[~c-~l'l1)b} 

t:xp"fesslof) -iD7 uppel' side baYld' ts 

~,(n-~Z(~) := AcAm CoSiiiUcf:fm)t. 

Ad\Jo.V\b~es: .. 
I '*" One sfde ba.Y1cl o.1DY11 lI'Jibh CDT'Yler are su..pTessed; 

'J\I. There fs 'YlD Y1ud D~ VelY snQ,p cuJ DU -lrl~e'f. 

*' ChOrceDf a.ddftfo-n Dr' su..b~'Ya.dioY1 O~ 'r'Yloduta.t-or 
OI,lJ pu..\; ~rves uppe1 01 lower stde bQY1d. 

Drs a.dvo.V\tQ~es: = 

*" The d"f(u,ib fs cOVVlpleot./Ar1d expe"()sive. .' . 

;f	 The phase snt-Her shou.{d produce exac& phase ShiU Df 
10', In ..acHse i~ is ver'! c1fJtI\LiIJt()__ ~~f.1t1: __ -.J 
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I 

®r:=-'~__ ,~_._··~'-- __'_'-'--__-_'._''-_c:c'-_: C:C=C=__'---'--' - -.. ._. . ',''" 

I V\J~~v.~'!.$ 01- Jhhd.:'!Yl§k~~L_;.: 0: .: .. - -.:.- ;'. ". -.. " 

Thl'''(c\ Wle~hodO+ ~eYlerLttrYl~SSB-SC wo.ve was 

r"veYlhed by D-k· \f\leo.ve't Ii) t'150· Thrs 'fYle~hCJd 

etiVYltYlLttes. the liVYlfb-o..tlotlS D~ USrYlg sharp bo.Y1d pass 

-trlhe~. ThIs YV\e thad cDYlsrshs Of -fDtt'Y bLtlaV1C:ed I 

'fY\odlA.toJo'Ys .o.Y)d-tlNo(owPo.ss -frtb-e'Ys. 

~ t~) 'X, tb-)6al£AVlc.ed low Po.ss 
'V\'1od ul aJo'Y
 

I' 

AF CCl'l'"M~y 

coso-liM 9ene')"o.l:"O'Y 

. , 

, 
'lO'fhase 

5hi+~e'l 

. Bo..lo.vu:ed 
/ 

--ft'l~e'Y " W\od Ll.la ~O'Y 

RF CQrrl'e'r 
---7~e.() e-rQ b'Y 

,
 

-:-7 
.." 

sfl') 2-1i~o\;-

EJexJo.V\ Led tow ra.ss 
'YY\odu.LoJo"r 'X. 2.L I:;) -?r1 ~e'Y 

iThe fopu.h o-f [ow' pass ~r Ib-el-I
 

cos:r:ut." 

~ 

'10'phase. 

shi~i-e'l' 

I 
I 
I 

I'II ib-) . 
. .7 '!../ --, I 

Sinz'jf~J-


BttlaVlced ... 
'h1 od uta tb"( 

,os 

~2 L1:-)
 

,,, 
Y,- (I;-) 

' . 

x,L\;-) =- cos (21f~n1\;-)' COS(21f-fl~~).
 

- ~(tos 2.ii(-fo-j-~m)~ f COS2."il[-lb-tm)h): 

As i b- lOS loUJ pass -ime~ it- a [10 lIliS Oil 1'/ to uJ -f'1el/vuency 

,', e .. , t cos 211 (.-t\ - ~1'V\)\,. Th{IS tS mu. tbipliec1 wi~h 

cos 2" ~c ~ -ho 1'°eld 'II (t-) . . 

i,[l:-) = ~ COG 2-1f(-fo --f.m)t-· COS21T~ct- ' 
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ill\;} == .. 4(GGSiUPc +-~O""'~-M'~t"-+ .:LbS21tC'~t(C-::!o ~Jm}k}; : 

SfW\flo:'1ljJ lhe fnpuJ,ol rO~p(lSs4il~e'Y~2 ,'s' 

'X..zt~J= cos2T1-fmt St()2Ti~o~ 

== ~ ( sin 7:n ( -fo +~m ') b -\- s1() 2\) ( 1o-fm') b). 

The ouJ pu.t t·s {81()2n(~or~Il1)\" 1Ms c"s h1U.lb'p[led 

by ~ sln2Ti4~+ -to ~eb- i2- L\;) " • 

,izLt) =. ,.~Srli (~1f(-fo- ~Yv1)b). Sin 2il~~t-'" 
. ' 

~ *(Los2n(-fc-c~o-·Lj!Il1)~ ~COS2ifOc.:Jo-~m)b). 
,/ -

Exp'Yess?oY1 -An lower side· ba'fld . 

il-~:t == ~ cos 211 ( -¥o +~c -~r'II)~, 

t-xplessfoYl -40'1' Opptl sfde boYlcl. 

'/ I T ~:l-~ -k -c.os in (1c_ - ~o +~n1 ) t- . 

AdvOVlb-a-a~S:' " _ . . _ . . . 
'* It- does 'flOb <req.,ufre 0.. srde band' su..pressioT1 -fi[~e"Y 

Y\DY D. V'licle bQV1d ,audio phase ~h1~~ 'Y1et-vVD1~' 

~C'Yt~i'coJ pOTh or o.dJusb'YYH'~Yl ts a'1'e "(10 & -oeq,utr ec/ . 
* lDw o.tldro..j!'re~uendes' Can he eaSily t'raY\9YV1~bbed.
 

*', Side 6aVlcls also be stNrbc.~ed eaSily.
 

Drsad 'J0,V1 to-a es : =
 

~ The Sis terY1 rs VY10'l'e comple'£ i-hoVl 0 t-nel tWG.
 
"* Dc Cou.p\iV1~ V'/lO) be Yleeded t:o avoid toss of SraM
 

COVVlp0Y1eVl6 dose bo atletra cantey ..fy ec:vu en (.'( , 
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sepo..'To..Yvleber Fl'l~e1'1'V1eJhod Phase shi~b- Thf'rdWlebhod. 
! 1_'Y\_°----l- -J.. ---..j,---~YYl.:..:.' ~e~i-h~o:..::d~-+ _ 

I Me~hocl Fil~el ts used Phase shitbt'V19 SfmflQ'Y to I 

u.sed to 7ernove the tee.-hYl'q,ue fs phase shi-H I 

u.flwuVlbed sfde used to 'remOlle me~hod .. BuJ 
bQY\d - UI1WlAV1be.d srde CQnfer fs phase 

bClYld. sh; J/;ed b~ qo' ! 

I 3 P08srble 
--f 'Y'eq,u en c.y 
'1o.V\~ eo~ SSB 

Need ~Ol 
It (JP- c.onveYSI' 

00 

Yiot- 're~u.hecl l(~uhes complex Phase shin ! 

phase shi~~ '\'lehvo11c. ts 
'Ylet-work . srmple Rc ckb. 

'Y\Ob possible bo posslbte ~o pass1ble f:o 
gene"(a~e ssB ~ene'(abe. sse aenemh; o.J 
a-b- ani ~r~uenc.y aJ Qrlj-freqyenc.y Cln,! ..h 

9 ucm
'y 

'1elltuheel 'YlO ~ 'Yeq,uf,.-ed . 'YlO~ 'Y~urred 

~ COYVlple1. itt less 'YYIedfuYl'1 

(, Desr~() Gl at ~uVlecl C.kJ, Desron o~ qD' 

aspe~~~ -frlb-e'Y type, it size, phase shine) -fa 

I!'J e1 gnb- aVld uppe.) en ~fre 'l'VlodLdQ~i, 

-freC{tuenc.t lrY\1i {; ~'Ye9ru.eY1t1 'rQYlqe" 

h~h. 

sywlV'(/ eb yot 
ba.lCt~(ed i 

'l'V\ 0 du.tah 'Y - I 

~es No No 
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De",odLlloliOY1~t~;ri~e;':~- . - - =l
 
I lhe'te Q<re twot~pes' o~ de YI'LDdLLta.bCOYl +ech;,i\fq,ues ' 
i ' " 

I * Co~e.yeY\~ debecbCoYl' VYle.HlOd
 

I ~ ,EY)velope dd'eclo')' Wle~htJd.
 

I
I

Cohe"(eYl~ de~ed'i()'Y) 't'Yle~hod: """ 
I • 

! V\Je CQYl C'fecovey -the'YY1eG9Q~e sr~nQ.r 'Y\1Cb) bO
 
! 'CohereyJ debec~rO'() 't'Y1etnod 6y ~OllOVVfY13 pToc.eduYe
 

Ii ~ CoY\srde"f 8SB WIlVe etthe'Y Su.Lb) 01 Sdf:).
 

I '*' Appl~ ib -to P"(OdLlL~ "YiOdU.tDJOY.
 

>K:- Appl~ ~oca,ny ~e.ne'tat-ed cm'YI'er cos 2'ii~t.~as secoY1d
 

I fnpuh to prodwJ 'YY\ ad ~t()Jo'Y
 

'4f< App\~ o~b puJ hlowpass -tilbe'Y' The ouJpuJ ot low
 

I FUSS ~il~e"{ IS 'reLovered 8f~Y1aJ YVllt-J'
 

" 

5SB , Vlb)P<'foducb ' .tow puss
/ 

s u;) 
/ 

. ,'l'V\od u..tabo'Y ' ,ef[~e)' . 
"

eos :til-tt

. The ouJpu1 D~ p"{odut~, 'YYloduJQJo't I"S v(~) vvhlOch lOS 

p"fDduel o-f. SGB (lVld CD.'n,'er Wove·
 

slth 4t. ('YY\(~) LOS2Tl..J!cb :l: rn [b) sin 2lith) .
 

• 
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,----- --------- -----.---,--,~~~~~___1 

._ .~H-2 ~~$Jf}.~C&~EJiJf~_:·.. -, ., . ".. ..::..... .,_ ..~. : .... ~ ... 

Vl~) '" ~ COS21i-fc t ('YVl(t-) COS21i~J ± mC\;) siY') 2li~cJ)" 
. . 

= A~ 'YYl (.~) COG2.211~J -+ &. ~ [b) CDS·2.Il+J ·sln2.1i-fJ 
2. 2

= 4c -m(b) ( t -+ co:4-ii4ct-) ± ~ ~ (t) ( sin 4-~~c tJ. 
e At: :~) -+ ~. ( "1t~) CClS~Ti~ct -t orh Cb) sin 4'jj~J} 
~-' ~~ 

IN().Vl (;-e.d ~ d " I
SliYla.l ' Un WD.lII e. SI~,()Q'. 

1-1- Vet) J"s po.ssed thwu~h low pass -J!d~el t~en lIVe ad' 
Vo ltJ :::Ac 'YY1(t-). 

tt 
I lhfs is VI') eSS o.Q e s j~ no.! 'A'/I" ~h \"vy seQ I 'Vi 0I 

i 
I 

BuJ en ro.c~ise -the¥e if) phase eno'r ¢i'fl locciUyI 
I 

i ~eYJerQJed CQnte"f wave· • 
',. . . i"_.I -

P'l'O duc b- V(&) , [ow pass 
.

6 , 
l\;) 

/ 

"Mod u.l a. to'Y 
,

-h(~e'Y 
, 

cos(z'ii~Jt ¢) 

I ss 
I s 
I 
I 
i 

I, 
• 

I No. 

'Jll:-)= su·) cosG\l..jlcf:+~) 

- ~c. ("Mt t-) cos 2il-Lbcos~'jj ~c~ -t ¢) ± ~ (t) sin 2'jj~J· 
cos(2U -fc. t- +0) 
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~ ~{"'ttl(ms (Qfikh ~ HO'0)±~tt)(,jI"[,,iJ#+~+ I 
r SiV1l7JTI.! 

I ~ ~ Lmel) cos¢ ±~(b-) SiYI\t>] -I: 4; ('YV1lt-)COS(4-\j~Jt¢) 1~Ct-} 
si'l'l(4-li {LH~~ 

,I 
:. . the deshed sr~Ylcil I 

. \)D(b),= .~ ['YY\Ll) tO$¢ -l-~[J) sfiY\¢]. 

Envetope deteclo7 method := 
I 

6I'fI i-h,'sYVlethC)d the. SS 6 sr~nDJ 18 demodulafep 

by Qddi't'l~ loco..\ CQ'lrfe1 t-o It oJ' the. 'redeve'r aVId 

the\") ·po.ssrfl3 {he <tegulb(1Yl~ W Qve th'l'ou~h an 

enve\ope de~ed;o'Y' 

s~ VLt-)J envelope I 
eidec~o";' . '.--~> Vo·Lbj. l I' 

Ac. LOS.2.Ti ~J- • 

COf\stder . SSB-Se wU:h Upper sfde bol1d as 

s(:f;) ~ (YY) (I:-) Cos 21i-U; - r9J to sin iii ~ c. t) 

J 
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.
® 

The _'t~st.l.lkl~~ .5J3xH1Lt's~:-Oi~_~~-~(f-~ .. :... -.. 

vU;) == s [t) ,.. Ac LOS ilf-tc ~ 

"" (YY\ It;-) C.OS 2-11 ~ c ~ - ::n (t-) srl') :21\-fc ~) -I- Ae co S 2-1J tJ 

'" COS 2.11~J ("Ml~) f .lie) - in (J) sfn 2.Ii~J-

The ouJpuJ o~ envelope de~ecto1 f8 given by 
. .. .. . . .. '-I 

\J~ l& ) '" Uilphase compoVleVl b) 
~ 

-r (QuJ o~ phase compo net1t) I 

~J (Ad'" [l))' -t (mC"W 

== JA: -t m2-[~) + 2 Ac m(b) + ~~ r~) 
... 

ASStlVVlfVl~ -bhaJ 'iYl~ [I;) L<. Ac =>' ~l!.U;) « Ac. 

VO [~) '" 1Ac'- + Q A~ WI [b-) . 

L 

== JAC (l+ ~:~I;)) 

~ A I [-t 2'rY1 Lb-)
c 
Ac.
 

. . 

Volt) = At (r-t 2-"YILI;)) 
2- Ac 

VDLI:;) ~ Ac + "MIn) . 

Tn -hhl's YVldhod lDwl tQ'nie) -fiecyuenCj shou.ld rna bch V'/,'t 

O'TfS \'(\0.1 CE~_?:~~~'I~_'()~~ .. ~l!~ ~?'rh!9~ __ ~~c~_'(~' ._ __ ..s 
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/ ' . 
I 

/ I 
I 
I 

\le9hi~ra. t.stdebaYld.~;fu.b!dtL~a.!th),J: : '.'. ..... '. , 

lI\Ihex1 :h e rY\essQ~e sr~'Yl~1 C~Vlt-a~YlS exh~mety I 
tow .-?te~u.eYlCleS -:36 YYlDduJa.·bo() lS 'VlO~ app-r0p·naJe . I 

Beco.use i-he l.tppe'l' Qnd lower side 6QY1ds mee~ a1 I 
, ' 

CC\.1''l're"l -f,e~UeY1ta Ond i~ betCJVV1es dl~~~c.tLt~ -to ' 

tso [o.1e OYle, ~ srde baYld " To Mey COMe ihrs 

(VSB) ves~itda.1 side baVld "(vlOdutatt'oYl. t"s·used· i 

TY1 -tltfs 'moduJ Q-tiol'1 one 51'de bond [s passed cOYYlple~eftl 
alol'13 V'Jl~h 0.. -t'YQc-e ,or. vestiGe o~ O~heYSI'de band. I 

Thrs tech'Yliq.,ue 1'8 
. 

Freq..uency dOYVlo.il'1 

, 
I 
[ 

~ 
.\ 

I 
I . 

I 
I 

\ 
\ 

\ ' 

\ 

\ 

'fYIDsHj used it) ielev~sio1) ·hansmissioO.
I 
i 

des C'dptio'Yl: ' I 

IM~) 

. "\-f", 
SDS6SC(~) 

6 

SVSI3 U) 
A 

I I 

I 

I 
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J::L~'Y~ .:the" lC)~_~" ~!4e~_bL!.~~,.}13:'!}o~H(e~~ 3'1!_~_QY~Hq/qJ. 
SIde bo.Y1d.· %e -t'rD.Y\sYYli~hed Ves.trqe or LSB compensatIl 
-f07 -the 'le.moved pM\;- o~ USB· 1he -t'YaY1smfss,oy) . 

bQl'1d ~fc\t-h 'req,uh'ed by \lS5 mod uta.ted wave IS. 

ON en by bClY\d ll'iidt-h = \IIJ -I- ..joy . 

It\Jheye V\J IS bD.Y1d wfd~h 0~ .o/YlessQOe sl"q\'lal and -fv Ps ! 

'bo..Yld lI'Ird~h o-? VS B . 1h e V5B 'req,ut"fes baY\d IIVfd \;h O-tW10S~ 

i ~uaJ t.-D 99 E3 -bro..V\s'YYlfssfoYl' I+ l'e ·h~.t'l1s 4-he 

iexcet1eY\~ --tOIN -f1'e'tueT1c-y base baYld chCiracJe·dsbics· 

:01 dou..ble sede baVld' 'WloduJa.tiOr1. 

\ GJeT1 e 'YQtloil o.f. VSE3 'I'YIoduJaJed li'JllVe;~ 

V'\Je 'CD..Yl' ge1\eTO-te -the \lSB 'i'VloduJaJed b wave' by , 
, I 

pass r'l'\9 DSB8C YVlodu..laJed wave" -tnTOu.~'n 0.. sfde bctrldi 

sha-pi'l'\9 -i!il~e'Y' lhe -¥il~e"(' ts 'desi~'l1ed '.to p7Dvfde I 

deshed spechl'ur'Yl o-?- VS 5 mod u.[oJed waVe· ! 
• I 

I 
I 

sf~e bL\Yt~ 
snapY'Y\9 
-!H~e'Y 

I ,
mtt-) ~ 

P70dtteb v'SBsc 
~ VSB vvove i" YVtodu.la.to'Y 5[1;) 

, ".,.' 

Acc.os (,.1itb) 

The 'Ye-lalro'f1 beh,veen -theho.Yls..f.eyAtlV1CUO n H(.f) Cl~ 

, the. -trlb-ei a.nd spec-hum s(-f) Df VSB moc1u..tahed' 
I 

Wo've s l{;) cl e ~ty') ed 61' 

'- sc-n - .~ [M (-J -~~)_-r_M{.f_:!_~)I~ [~). 
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___ L... ••\; J)fL~Q:d:.t,tJItj{rQJ:'l~Q LV$:B ·_'D'16.d\A;tQ,k~J'!- .W@ \ll5, '-~:,~ - _.- ... 

i ., 

! 1\le'ye . Q"~ . -biND 'Me~hoJs o·?' de 'IYlodula t-ron 

'* Co ~e"(eYl\; dele cb~oi) 

~ EYI vetope de be ctiOYl . 

Cone,eYl ~ debe d-foY1 := 

In +hrs met-hod the VS8 lIVaVe s(l) is pCAssed 

th'YOtl8 h (A cDhe'(eYl~ de~ed;o"l D.Y1d- de~eY'r'Y1iYlr113 the. 

YlecessQ'Y~ COYld~tloY1 -f!O'Ydebeclo'Y Dub-pUb to P"fOVt'de. 
i 

llndtsbo'Yt-ed 'fYlesso.ge stgnClI mCf;)· In +his: 5[h) Y8 1 

•WluJt-tp[ied IN r~h . loclltl~ .~ene'YoJed wave A~ cos 2if,eJ. i 
whfc.h. is s,yY1c.h"fo't1ous wi-b-h c.,O'l1kr wove in bot-h ; 

-f're£tt-leflc.YQVld .phase. 

:.. vet-) '" sLt)· A; cos ;[ii'-Pc.t-. 

s 

58 Fmducb vl~) [owPo.ss 
V.L , 
.

L~) 
, 

'W\ 0 drAJa b-o y 
, 

·-t-rlb-e)' ,. 
~ 

Ad tos iIT ·M
. 

tDm! 
osdllo. ho')' .. 

v t~) = sLt-)M cos 2-11' +c~ . 
CDflVe'l' brYl9 rr tYl h -heq,uel'1c.y dO'YY1afi) 

V rn - ~cr [.s (-f ~~,J -t s(-h -fL)) 
~_J 
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. . T . ~T"-r-n+M--r'4"tc.Mt1" 

. . . .. . 

Su-6stih-l.A.~e s(-O In v[-f) , 

:V(-n=AcA~[ . 
; 'T M(-f-~c~-rc) + M(-f-~<ct~<c) -t M(-r+~c7i~c) + 

M(-l+-rc+~c)J (H(-¥-~c)-t ~(~t-fcJ)· 
i 

=' A~A;[M(-¥_2~,J+ R[\~U) +~1C.1+2te)J~O-~c)-tHU+d· 
. ' 

'[ .By passfVlif r~ 'Hl'You~h £1 [ow pa.ss-fil~er
 

Vo(1) '" '~ M(-f-) [~(.f-~c) t H(~+~~)J
 
, .. 

" COYldihtoVl ~D'Y 3el~i'l19" (yrfitnoJ YY1essQ~ege3'Y1al, V'Jr~h 0. 

iv; scoJt'f\9 -¥CAt:~O'Y Ctl'ld with O[).~ any dtst-07~iof) rs 8 e.n 

i as . l-\(-\!-~c)'-rH(~+-Vc) ~'2 H['}j. ' 
! 

7So \1 0 (-O.~, A~ct M(-n· 2~(-n· 
. 2-"" . ' . 

• 

i Envelope de~ec~foY) n1'ebhod := 
I 

l 

! VSB 
1 -.....:w 
! slJ;-) 
I 
I 

I 

www.Jntufastupdates.com 43



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

__ ·::rerWI\~e;.ele.-J¥\;MIkI-tl'fTi'O'Ar:-~J..,-~\J~f~J1'JP-it-~-al'l,::~~'4etO:e..e.;,-=-·:'----1-
\ . , ' \', ~ ~.-. : ;. ' .. .) 'C '.J ; ~. 

I debec~o'Y" ts used 'Cl~ the-rece:-f'lt'l19 end and t-b- .'°s 

i Y1eceSSWj to +oCl.Y1smfb- De ca'1,rre1ct[OYlO wihh -the 

•YYlOdlivlaJ-ed. wave;. The scoJed e'i-p,eSSiDn - Of VSB lIIIaVe 
; . . , \ . . .' . . .'. 

:, by -f-ad-ol' k~ fNit-h co.'nfe. CDYVlpOYleYl~ Ac. cos 2.ll~ct 

: . CaY) be '9iver1 b~ , .. 

. "i 

- A~ (I + k; Y\1lb-) t t Ac2. ( K~ 'fVtJ~)) 2

_ . 2. 

'/2...
l+ 

1h e de ~ecto'1 DuJpU.t- fs drs to'Y bed. by q"uad,a t-ure 

coVYlpOYleYlb YY)/A.lt) , 'Ib 'Jed uce the d,·s\;(nbiol1 we can 
de.cleo.se -the 'YVIDduJo.tro'l1 rnde')(. ko.. 0)" we Can 

decrease the__~~9-d'YoJl)Y~_ Ph.~~~_~OY\'~J~DY1eY1 ~ YY)rp...:..-[f;_).__ 
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let- s(l-) be V~6 modv..[ab-ed .WOve cO'V\~D.frJr'Y\9 QVe:sttge 
! o~ [owe")' sIde 6o.Yld, aY\cl ft- Y~ an ouJpuJD~ sl"de b~Yld 

SY1o..pi'Yl3 -?tt~e"'( t() 'YespoYlse -to Ds sse' modu.lQbed wave. 

r-¥- H- C-f-) IS {'YD.Yls-l-e'Y -i-uV\c~ioY1 o.j!- st"de band shaptil9 

-¥ilte-y -!:-he() 14 (+) can be Wfve() as 

"'H (-f-) ~ rJ)- t-l u (·n - f-} v (.f- .
 

H(.\1-)
 

:, 
. I 

I 
I 

. r<es pOYlse o~ sfde 

band shapiY\~ ~r(l:er . 
------tI'------L--,t>!-lv--wL-.--'> ~ 

-h "l 

}jutf-) 

-!Ir8~ c.oYV1poYJeYl~. 
<V 

HuU) 

. se.rov!d cOVYIpCJY1el:1~ 
.fv '" Hv(f-) 

Res po'flse 0+ 
j HQ (,e) 

-I 

. J 
~------_.--_.,.__.. _-----"._--_.- --_._- - ------_._--_.- -------~ ,, 
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ll) Hu,l·n . f:'3 1-D, ~OI'Y1. pi e?( .~V'I pass -fflb e"Y vyhfch rs e-cvua Ii 

to the bCI'r'ld pass-?il~e'f des~'Y)ed t-o ryejec.b '[owe'l' sfde hCl.vJ~ 

~i) H (.f-) is .fO'l .bD~h gene'foJl'oYl o-¥- 'veshtse of lower ' v 

Sr0e bai1d and-f-o'l' <removal D.f SDVY1 e pO'YhiOY1 . p() uppeY 

sfde belYld· 

We kYloV'J that f:jv C-f-) '" ~ (rt Sa:r'1 c..n) ,0<: ~ <:: e.u, 

e tse where, 

.- -. .. 

"" 0 • else' lI'Jne1e, 

As Slo~'r'\VYV1 -l-u.VlcHo'(') ClVld ~v (..f) Me odd -fuYlc.bioY\s I +he.y
 

COY1boJ'f), ~'VY\~iY\CI')'t vcdues fnverse -Jl-ouriey +"(o.Yls-+o~ms :
 

The'l'e e?Crst- CI. o/JeV1 e-x-preSS,iClYl 

~~ c..n"" J~ [sOYl(.f-) - 2·~v( ..n), 
'" \-l (+) CClV1 be V\i'lr~~e'() o.s-" 

HC·f-) - ill-\- jHQct)) ~V<:~LW 

- 0 . "e tSe /I\J nere, 
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s(t-)"" i At:. (WILE-) -tjrflQ [~)) 

s It- ) ~ .l?e ( s(J- ) d 21f-f~l-). 

=. Re ( i Al'.l 'M [~) .rjrYl Q l t- ))). (cos 2.'ii ~J; ·tJ 5i() 2.'ii ~c0 . 
~ Re ( ~YVl [n to s 2/f~c ~ -t j 4~'YY\L ~) St() .2-o.jJ + 

I 
i 

} &-'()')qL\;-) COS2'fi-f.C+ - AC'fY1Q[~)SIYl2~4,,-t). 
~ ~ 

I 
I 
! 
I,,1;C , 

I 
I .. 

I Thts rS e7-p.ye SSrO'() -fO;" US E3 !/\Ii ~h Q vest-i"~y~ oj L56 . 

I SfVV\f[o."Yr~ -the. e~p7essfo()' ..Jo'r LSB with ct ves~f5e Dt 

! Us 6 IS ~ivel')' as 

I S( l)~ A,;o ( "I t l) cos iii-I,!- + "'. [!-) slo 2if-l,t) . 

I 
I 

I 
I, 
i 
I... 
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COYV1po.'YiSOYlD-¥ ' 03Vlp[·i-b~de. moduJoJioY) -bec.hYliq,ues:= 

sn~ Po.'YCl'Mebey staVldavd AM 53 B ,os lOse,. VSB. 

! I Powe')' Htg h less mediVrY1 less -b-hiAVI
• (t......	 Ds Bse bub

greater -bhQfl 
I 5SB 

2 BlAV\d W~dth 2-fro	 ,..fin	 I2+rf1 -fm <. BWl2f" I
Co.'1 '1 ie''i3	 INo ~es yes NoSu.preSSI'OYl 

Rec.dve"l 
~	 sfmpte COYVlpIex.. comp Ie'll srVYlple.

COWl plnf by 

, 
I 

Moel uta. b\ov\5"'	 . NOil \Iflea ~I	 h'nea 'Y ll'Y) eerY liY1ec:l'¥-type
 
I
 
! 

51'de 6o.Y\di G No One sided	 One side baYldNoi 51) preSSion . Comp\dely	 supressed 
1 p07Hy
 
[ T'Yo.V1SVYlissiO
 WI IYl ,'Y\1\J m 
I 1- Yl	 'W\D x\VYll} I'YI vY1 od e.'·w. be YYlode""fiA be

d~idef\t.1I 

I 

'8	 Ra.dl'O PoI'\I1 bh> poin ~ POi \1\ ~ to rO"nh Tde.visl'onAppl?co.b'Ofl 
COrfimu Vl1 caH~ 

CO WlYl1U'IlICO, -hio11 il LOrv\MUVlI' Co.hi'(J(\ 6'l"ood castl't'l9 
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IOIl~ d1s1-aVlC€.S 
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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, 
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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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C~d-a.\ 

ow(b.tm 
Cmmef) 

7 

Modulohd . 
~tgno..l 

Sautee. 

RfC 
,(S.UfFEZ R , 

Arv-p\ i:fie ( 

Audru
 d\WJ(J(~cvoltCtse 2.
1" . 

I 

--
ful-e I[oUedm' 
moduto..ted 
dn.sN p:wCr{ 

nmplifre V 

1'-ra 
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 
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'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 

14 www.Jntufastupdates.com



•
 

·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 

fG..etov-s LOhi le. chOJH08 I:-h.e rdermed fO.te. fre'iwnc~ It IS nece.narc; 

ro Cor\~rdey JDll()COlll.8 hduYJ, 

t- veV"(J h~~ 1rJermedl"Qte. frepuenc(J u..Jrlt \C'sulr rn p:tJy seledT\f[~Qnd 

FY"	 adjQcen{ cho.noe 1 teJE'Ctr-oR 

2. A	 hB~ value t)f- Tj:. ff\.Cre.a.ret bckrflg d\ffrc~llhe.r, 

J. At.	 loLO vub.e..r of rnb:>rmeclro.1e fre2u.enc~ I I~e h-e'Zu.enc(J l\jeckoYl 

H' fO¥"' 
y,. A~ V"eX"3 lew vo..tu.o or ·r F- ,·S'etechv(~ "is too Sho.vp Cu Htnu oj f 

~	 ~debafl&, 
lJc-th &e above Con srcle rnbflJ'the . s6ndard troo..dCOJ't- AM tea/vet:( I 

[h-\f\\l\.3 tv St{O to /C,fDI::Hd we OJ\ If? L0t"~htf) .t-he4Jg-K'H~ tv I..{Gs k:Nt, 

ffif\@e . T~e ltG.f k~11 ·YF [s moJt commo.n'd wed" 

Au.to l"II!A h-c GQrY\. ~ I CAG. c) 

Au.toTY\(lttL 8Ql\'\ cOl\hol roS Q s~ste()'\ ~ meaM of whtch 

the o\lexalt 8Qr I'l.. of 'r&drp, ~ce.rve y- I~. va.r~d o..4!:omo..hco..~Q 

wet-h -the \lWfQttunS 11\ the stre0Sfk of th~ recerver s8nal , ro 
l"Y\QtrJQH\ tke. OJ.tpcA Con ~ 6.(,J I 
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"The''''' 1.0 i--. 'p'" n Ir~ CArL/0"" tw 'J u '0f A Gte ctrCll..tc.l' In use 

..-) Srmpl.e AG.. C
 

..-, Defa(jd AG..C
 

Simple AG..C
 

'In g;mple.. AG.e ~CelverJ ./:-.he. ACi[ -h,a..! ~ta(h to ,(\(reliUe
 

os S{)[J(\ a.s the.. ..ecerve.cJ £li8nQI Leve [ e¥:ce.ecls /:-he' back.Jrau.rd
 

rlOf)e[eve r,' Ai; a. Ye..SuH receiver' SOi.ifl S'toftf fQUi'Cl down;/ I"('(J-tUf\fj 

the gen)dNi~ of the receiver. 
{\lCL 

-Vee 

T-- ---- , 
__ I 

____~L~-- ----!J 
,
I 

LOU) PQ~s ftlfti,
 

Fr~ ~ ~;m.v\e a.ufomahc I I I
U J .~" 'Cc()rTO . nrCull~, 

.'1" thIS: GrCu.t-t .' de killS p'l{)cLad .~ hb.lfvJCl.w Y€cbnev-a.s a 

AM debe.cta-r 15. used to Conh-ol the ga.in of RF of .'IF a.mplrfrM'· 
. ' I o\C1lIoJ",1 

8etovt ctpplrco..l-ron' of thiS va/luse tv the base of th~ Rf2 o..nd ~ll'\ 1F ~ 

ctlYlpHte f the. Qu.dro s'j(lo..l IS re(,(\D~cI bCJ the lrL.J~JXlH. ftlter, 

1"h.e hMe CO(lstan r of the trIter is kepr oJ LectJ:t ~o brnes IOf\{Je4 

thM t\--.e pe~d or the L~Lo)c~l- mcdu.(afu,.n frf.lJu.enc(j received".rF 

the 11me lord'ant. IS kept tOf'fJef, rtwill 31ve bel-tel" fd~rrnj' 
6~ It- tNi'll co-we on G.M081'f\8' d: 1a.j In the o..ppllCah()J1. of the 

AGJ control whe{\ 'h-ln'fl8 from one H9nQ [ iu o..noth-e'i'- The. 

25 www.Jntufastupdates.com



"1~~~--------
'f?!covered ~~(\o..l 

The resu.1hrta o..c 

the bds:peo.k:el(. 

De1o.(jed ~c 
~\kc 

Th0hold 

IS then po..uecl tj,.roue h. Cc. to reMove the de .
 

H3 0al is' fu,the< <AmplifIed and applrecl to
 

( r---~-
Auclio 
M1phfi-etl 

.-- - - 
I C. - - - - - -, 
I I 
r I 
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UNIT-VIII  PULSE MODULATION  1 

ANALOG COMMUNICATIONS 
      UNIT-V    PULSE MODULATION  
SAMPLING: The process of converting an analog signal into a discrete signal is known 
as sampling. 

Figure 8.1shows how this conversion can be done. As shown in the figure 8.1a switch 
position is controlled by the sampling signal. The sampling signal is a periodic train of 
pulses of unit amplitude and of period Ts. The time Ts is known as sampling time and 
during this time switch is closed so that sampled signal is equal to the input signal. 
During remaining time switch is open and no input signal appear at the output. 

SAMPLING THEOREM: The sampling theorem states that if the sampling rate in any 
pulse modulation system exceeds twice the maximum signal frequency, the original signal 
can be reconstructed in the receiver with minimal distortion. 

PULSE MODULATION: The process of changing any one of the characteristics of train of 
pulse in according to the amplitude of modulating signal at the time of sampling is called 
pulse modulation. This is classified as follows. 

PULSE MODULATION 

 

GENERATION OF PAM: The process of changing amplitude of the train of pulse in 
according to the amplitude of modulating signal at the time of sampling is called pulse  

Continuous 
Signal f (t) 

Fig 8.1: Sampling process 
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signal δT(t) Sampled 

Signal f*(t) 
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ANALOG COMMUNICATIONS 

UNIT-VIII           PULSE MODULATION                                                                        2 

amplitude modulation. 
The figure 8.2a shows the block schematic of PAM generator. It consists of a low 

Pass filter, a multiplier and a pulse train generator. Initially, the modulating signal x (t) is 
passed through the low pass filter (LPF). The LPF removes all the frequency components 
which are higher than frequency fm. This is known as band limiting. The band limiting is 
necessary to avoid the aliasing effect in the sampling process. The pulse train generator 
generates a pulse train at a frequency fs, such that fs ≥ 2fm. Thus the Nyquist criterion is 
satisfied. The pulse sampling network does the shaping work to give flat tops. The figure 
8.2b, c, d and e show the waveforms related to the generation of PAM generator. 

DETECTION OF PAM: The original modulating signal can be detected from the natural 
PAM by passing naturally modulated PAM through a diode detector and a low pass filter. 
The diode detector detects the envelope of the PAM signal. The low pass filter with cut-off 
frequency equal to fm removes high frequency ripple and recovers the original modulating 
signal. This is illustrated in figure 8.3a. 

 The demodulated output shown in figure 8.3b is close to the original modulating signal. 

PAM signal 

Fig 8.2a: Detection of natural PAM Signal 

Demodulated 
Signal Low pass filter Diode detector 

Fig 8.2b: waveforms of PAM 
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Fig 8.2a: Generation of PAM Signal 
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ANALOG COMMUNICATIONS 

UNIT-VIII  PULSE MODULATION  3 

In case of flat top PAM to reduce aperture effect, an equalizer is used. As shown in figure 
8.3c the receiver consists of low-pass reconstruction filter with cutoff frequency slightly 
higher than the maximum frequency of message signal. The equalizer compensates the 
aperture effect. It also compensates the attenuation by a low pas reconstruction filter. 

TRANSMISSION BANDWIDTH OF PAM SIGNAL 
The pulse duration 𝜏  is supposed to be very very small compared to time period Ts 

between the two samples. If the maximum frequency in the signal x (t) is W then by sampling 
theorem, fs should be higher than Nyquist rate i.e.  fs ≥  2W 

ଵ

ୱ
 ≤ 

ଵ

ଶௐ

Ts ≤ 
ଵ

ଶௐ
(since fs = 

ଵ

்௦
) 

We know that  𝜏 ≪ Ts  

Therefore  𝜏 ≪ Ts ≤ 
ଵ

ଶௐ
  ------ (1)

 If ON and OFF time of the pulse is same, then frequency of the PAM pulse becomes, 

f = 
ଵ

ఛାఛ
 = 

ଵ

ଶఛ
 ----- (2) 

Thus figure 8.4 shows that if ON and OFF times of PAM signal are same. Then 
maximum frequency of PAM signal is given by equation 2 i.e.,  

fmax= 
ଵ

 ଶఛ
 ---- (3) 

Therefore bandwidth required for transmission of PAM signal will be equal to maximum 
frequency fmax given by equation (3). This bandwidth gives adequate pulse resolution i.e., 

 BT ≥ fmax  

Therefore                                BT ≥ 
ଵ

 ଶఛ
 Since 𝜏 ≪ 

ଵ

ଶௐ

 BT ≥  
ଵ

ଶఛ
 ≫ W 

Transmission bandwidth of PAM signal: BT≫   W 

Fig 8.4: maximum frequency of PAM Signal 
τ τ 

Fig 8.3c: Detection of flat top PAM Signal 
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Fig 8.3b: waveforms of PAM detection 
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ANALOG COMMUNICATIONS 

UNIT-VIII  PULSE MODULATION  4 

Thus the transmission bandwidth BT of PAM signal is very very large compared to 
highest frequency in the signal x(t). 

ADVANTAGES OF PAM: 
1. Generation and detection of PAM is simple

DISADVATAGES OF PAM: 
1. PAM is less immune to noise.
2. It requires larger transmission power.

CLASSIFICATION OF PAM BASED ON SIGNAL POLARITY 
The PAM signal can be classified according to signal polarity as Single polarity PAM and 

Double polarity PAM  
 The figure shows the single polarity PAM Here, a fixed d.c. level is added to the 
modulating signal x(t), such that the modulated output i.e. PAM signal is always positive. 

 In double polarity PAM signal, signal has positive as well as negative polarity. It is 
shown in figure 8.5b. 

GENERATION OF PWM: The process of changing the width of the train of pulse in 
according to the amplitude of modulating signal at the time of sampling is called pulse width 
modulation. Figure 8.6a shows monostable multivibrator circuit to generate pulse width 
modulated wave. 

Fig 8.5b: waveforms of double polarity PAM 
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Fig 8.5a: waveforms of single polarity PAM 
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ANALOG COMMUNICATIONS 

UNIT-VIII  PULSE MODULATION  5 

The stable state for above circuit is achieved when T1 is OFF and T2 is ON. The 
positive going trigger pulse at B1 switches T1 ON. Because of this, the voltage at C1 falls as 
T1 now begins to draw the collector current. As a result, voltage at B2 also falls and T2 is 
switched OFF, C begins to charge up to the collector supply voltage (VCC) through resistor R. 
After a time determined by the supply voltage and the RC time constant of the charging 
network, the base of the T2 becomes sufficiently positive to switch T2 ON. The transistor T1 
is simultaneously switched OFF by regenerative action and stays OFF until the arrival of the 
next trigger pulse. To make T2 ON, the base of the T2 must be slightly more positive than the 
voltage across resistor RE. This voltage depends on the emitter current IE which is controlled 
by the signal voltage applied at the base of transistor T1. Therefore, the changing voltage 
necessary to turn OFF transistor T2 is decided by the signal voltage. If signal voltage is 
maximum, the voltage that capacitor should charge to turn ON T2 is also maximum. 
Therefore, at maximum signal voltage, capacitor has to charge to maximum voltage requiring 
maximum time to charge. This gives us maximum pulse width at maximum input signal 
voltage. At minimum signal voltages, capacitor has to charge for minimum voltage and we 
get minimum pulse width at the output. With this discussion, we can say that pulse width is 
controlled by the input signal voltage, and we get pulse width modulated waveform at the 
output. The waveforms of PWM are shown in figure 8.6b. 

Fig 8.6b: waveforms of PWM 
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Fig 8.6a: monostable multivibrator circuit to generate pulse width modulated wave. 

44 www.Jntufastupdates.com



ANALOG COMMUNICATIONS 

UNIT-VIII  PULSE MODULATION  6 

DEMODULATION OF PWM SIGNAL: 
Figure 8.7a shows the block diagram of PWM detector. 

The received PWM signal is applied to the Schmitt trigger circuit. This Schmitt trigger circuit 
removes the noise in the PWM waveform. The regenerated PWM is then applied to the ramp 
generator and the synchronization pulse detector. The ramp generator produces ramps for the 
duration of pulses such that heights of ramps are proportional to the widths of PWM pulses. 
The maximum ramp voltage is retained till the next pulse. The synchronous pulse detector 
produces reference pulses with constant amplitude and pulse width. These pulses are delayed 
by specific amount of delay as shown in the figure 8.7b. The delayed reference pulses and the 
output of ramp generator are added with the help of adder. The output of adder is given to the 
level shifter. Here, negative offset shifts the waveform as shown in the figure 8.7b. Then the 
negative part of the waveform is clipped by rectifier. Finally, the output of rectifier is passed 
through low-pass filter to recover the modulating signal, as shown in the figure 8.7b. 

Fig 8.7b: waveforms of PWM demodulator 
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Fig 8.7a: demodulation of PWM Signal 
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ADVANTAGES OF PWM: 
1. noise is less
2. Signal and noise separation is very easy
3. PWM communication does not require synchronization between transmitter and

receiver.
DISADVANTAGES OF PWM: 

1. It requires larger transmission power.
2. Large bandwidth is required for the PWM communication as compared to PAM.

GENERATION OF PPM: The process of changing the position of the train of pulse in 
according to the amplitude of modulating signal at the time of sampling is called pulse 
position modulation. Figure 8.8a shows the block diagram to generate pulse width modulated 
wave. 

Figure 8.8a shows the PPM generator. It consists of differentiator and a monostable 
multivibrator. The input to the differentiator is a PWM waveform. The differentiator 
generates positive and negative spikes corresponding to leading and trailing edges of the 
PWM waveform. Diode D1 is used to bypass the positive spikes. The negative spikes are used 
to trigger the monostable multivibrator. The monostable multivibrator then generates the 
pulses of same width and amplitude with reference to trigger to give pulse position modulated 
waveform, as shown in the figure 8.8b. 

DEMODULATION OF PPM: 
In pulse position de-modulation, it is required to convert the received pulses that vary in 

position into pulses that vary in length. The block diagram of PPM demodulator is shown in 
figure 8.9a. 

As shown in figure 8.9a, flip-flop circuit is set or turned ‘ON’ giving high output when 
the reference pulse arrives. This reference pulse is generated by reference pulse generator of 
the receiver with the synchronization signal from the transmitter. The flip-flop circuit is reset 
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Fig 8.8b: Waveforms of PPM generation 
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or turned ‘OFF’ giving low output at the leading edge of the position modulated pulse. This 
repeats and we get PWM pulses at the output of the flip-flop.   

 The PWM pulses are then demodulated by PWM demodulator to get original 
modulating signal. The waveforms of PPM demodulation is shown in figure 8.9b. 

ADVANTAGES OF PPM: 
1. Noise is less.
2. Signal and noise separation is very easy.
3. Transmission power for each pulse is same.
DISADVANTAGES OF PPM:
1. Synchronization between transmitter and receiver is required.
2. Large bandwidth is required as compared to PAM.
PERFORMANCE COMPARISON OF VARIOUS PULSE ANALOG MODULATION METHODS: 

S.NO. PAM PWM PPM 
1 
2. Amplitude of the pulse

is proportional to the
amplitude of the
modulating signal.

Width of the pulse is 
proportional to 
amplitude of 
modulating signal. 

The relative position of 
the pulse is proportional 
to the amplitude of 
modulating signal. 

3 Bandwidth of the 
transmission channel 
depends on width of 
the pulse. 

Bandwidth of the 
transmission channel 
depends on rise time 
of the pulse. 

Bandwidth of the 
transmission channel 
depends on rising time 
of the pulse. 

4 The instantaneous 
power of the 
transmitter varies. 

The instantaneous 
power of the 
transmitter varies 

The instantaneous power 
of the transmitter 
remains constant. 

5 Noise interference is 
high.  

Noise, interference is 
minimum 

Noise, interference is 
minimum 

6 Similar to amplitude 
modulation 

similar to frequency 
modulation 

similar to phase 
modulation. 
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Fig 8.9b: Waveforms of PPM detection 
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SYNCHRONIZATION IN PULSE MODULATION: 
 Most pulse modulation systems require synchronization of the receiver to the 
transmitter. Generally start stop method of synchronization is used. We maintain 
synchronization on a per frame bases. This method involves transmitting some 
information in addition to the message bearing pulses, to serve as a time mark with in 
each frame interval so that certain gates in the receiver structure may be made to open and 
close at the appropriate instant of time. In some cases the necessary time mark is 
established by transmitting a distinctive marker per frame, where as in other cases it is 
established by omitting a pulse in that particular time slot. When markers are used, they 
must differ from the message bearing pulses in some recognizable fashion. 
 In PAM system the marker pulse may be identified by making its amplitude more 
than that of all possible message pulses as shown in figure 8.10a for a PAM system 
involving three independent message sources. Figure 8.10b shows the sampling times of 
the message sources and the times of synchronization or marker pulses. Such a marker 
can be located at the receiver by applying the received pulses to a slicer. With a slicing 
level that is just in excess of the maximum amplitude of the message pulses so that these 
pulses produce zero output. An ideal slicer has the property that its output is zero 
whenever the input exceeds this level as shown in figure 8.11. The pulses observed at the 
slicer output will thus be due to the markers only. 

 In PWM systems the marker may be identified by omitting a pulse as in figure 8.10c. 
One method of identifying such a marker in the receiver is to utilize the charging time of 
a simple resistor capacitor circuit to measure the duration of the intervals between PWM 
pulses. The time constant of the circuit is chosen so that, during a marker interval, the 
voltage across the capacitor rises to a value considerable higher than that during the 
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Fig 8.10a: sampling times of message 
sources 1, 2 and 3 and times of 
synchronizing pulses 

1  2  3  S  1  2  3  S

Marker pulses Max. Amplitude 
of message pulses 
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normal charging interval. Thus, by applying the output of the circuit to a slicer with an 
appropriate slicing level, the presence of a marker is detected. 
 In a PPM system, the marker pulse may be identified by making its duration several 
times longer than that of the message pulses, as shown in figure 8.10d. At the receiver, 
the marker pulses may be separated from the message pulses by using a procedure 
essentially similar to that described for the PWM system. In this case, the capacitor is 
charged during the time of occurrence of each pulse, and discharged during the 
intervening intervals. Accordingly, the voltage across the capacitor reaches its highest 
value during the presence of a marker pulse and the marker pulses are thereby separated 
from the message pulses. 

SPECTRA OF PDM AND PPM WAVES: 

The spectral analysis of a PDM or PPM wave is complicated. We present here only a 
qualitative description of the spectra of PDM and PPM waves. Let Ts denote the time 
separation between the leading edges of duration modulated pulses obtained by natural 
sampling, with the modulation superimposed on the trailing edges. Then assuming a 
sinusoidal modulating wave of frequency fm, we find that the spectrum of a naturally 
sampled PDM wave consists of the following components: 

1. A dc component equal to the average value of the pulses.
2. Sinusoidal components of frequencies equal to integer multiples of 1/Ts

corresponding to spectral lines at ± n/Ts, where n= 1, 2, 3… These sinusoidal
components as well as the dc component are by the un-modulated pulse train
which may be regarded as the carrier of the PDM wave.

3. A sinusoidal component to frequency fm and in phase with the modulating wave,
corresponding to spectral lines at ±fm.

4. Sinusoidal components of frequencies equal to (n/Ts) ± L fm, where n, L=1, 2, 3…
corresponding to pairs of side frequencies centered around each spectral line of
the un modulated pulse train, except the dc component. These components
represent the cross-modulation products between the sinusoidal modulation and
sampling frequencies.

The message signal may be recovered by passing the PDM wave through a low pass 
filter. However, the reconstruction is accomplished with a certain amount of distortion 
caused by the cross modulation products that fall in the signal band. The frequencies of 
the important in band distortion components are (1/Ts)-2fm, (1/Ts)-3fm, and so on. To 
prevent undue distortion of the reconstructed message signal, it is necessary to restrict the 
maximum excursion of the trailing edge of a duration-modulated pulse. The output of the 
low pass reconstruction filter contains not only the desired message wave, but also its 
harmonics. With natural sampling these harmonics are missing. As with natural sampling, 
the other in band distortion products of the form (1/Ts) - nfm are present. Thus we may 
expect a net deterioration of quality in the reconstructed message signal when the 
sampling is uniform instead of natural.  
 In the case of a PPM wave, each pulse has a very small duration compared with the 
sampling interval Ts, so that it may be approximated as an impulse. Then it turns out that 
the spectrum of a PPM wave obtained by natural sampling, and with a sinusoidal 
modulating wave, is similar in form to that of a PDM wave, except that it contains a 
component proportional to the derivative of the modulating wave rather than the 
modulating wave itself. Thus we may demodulate a PPM wave by passing it through a 
low pass filter and then integrating it to restore the wanted signal component to its 
original waveform. Greater signal amplitude with less distortion can be obtained at the 
receiver output. 
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COMPARISON OF SAMPLING TECHNIQUES OF PAM 

S.No. Natural sampling Flat top sampling 
1 It uses chopping principle of sampling It uses sample and hold circuit Principle 
2. This method is used practically This method is used practically. 
3. Sampling rate satisfies Nyquist criteria Sampling rate satisfies Nyquist criteria
4 Noise interference is minimum Noise interference is maximum. 

CROSS TALK: 
 The interference of the adjacent channels or overlapping of information between 
adjacent channels is called crosstalk. For faithful communication cross talk must be 
avoided. In TDM cross talk may occur due to insufficient transmission bandwidth to 
preserve the shape of the TDM pulses. In FDM the crosstalk may occur when frequency 
response of filter is not sharp enough. To eliminate or to reduce cross talk a guard band is 
provided between the adjacent channels. 

TIME DIVISION MULTIPLEXING: 
 In TDM, each intelligence signal to be transmitted (voice or telemetry data) is 
sampled sequentially and the resulting pulse code is used to modulate the carrier. The 
same carrier frequency is used to transmit different pulse sequentially, one after other. 
Each intelligence, to be transmitted, has been allotted a given time slot. Since only one 
signal modulates the carrier at any time, no added equipment and no increase in 
bandwidth is needed when multiplexing. The number of sequential channels that can be 
handled is limited by the time span required by any one channel pulse and the interval 
between samples. 
 Thus, in TDM, each signal occupies the entire bandwidth of the channel. However, 
each signal is transmitted for only a short period of time, as shown below.. 

Signal 
1 

Signal 
2 

Signal 
3 

Signal 
4 

Signal 
5 

Signal 
1 

Signal 
2 

Signal 
3 

Here five signals are time division multiplexed. Each signal is allowed to use the 
channel for a fixed interval of time, called time slot. The five signals use the channel 
sequentially one after other.   
 One transmission of each channel completes one cycle of operation, called a ‘frame.’ 
Once all the signals have been transmitted, the cycle repeats again and again, at a high 
rate of speed. 
 The concept of TDM is illustrated by the block diagram shown in figure 8.12. Each 
input message signal is first restricted in bandwidth by a low pass filter to remove the 
frequencies that are nonessential to an adequate signal representation.  The low pass filter 
outputs are then applied to a commutator. A commutator is a rotating switch which 
connects the output of each channel modulator to the communication channel input in 
turn. The commutator is realized with electronic switches since it has to rotate at high 
speed. The commutator remains at each contact for an interval of time, which is the time 
slot allotted for each channel. Following the commutation process, the multiplexed signal 
is applied to a pulse modulator, the purpose of which is to transform the multiplexed 
signal into a form suitable for transmission over the common channel.  

At the receiving end of the system, the received signal is applied to a pulse 
demodulator which performs the reverse operation of the pulse modulator. The narrow 
samples produced at the pulse demodulator output are distributed to the appropriate low 

Time 
Slot 

Time 
One Frame 
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pass reconstruction filters by means of a decommutator, which operates in synchronism 
with the commutator in the transmitter. This synchronization is essential for a satisfactory 
operation of the system.  

COMPARISON BETWEEN FDM AND TDM: 

S.No. FDM TDM 
1. Signal separation is in frequency domain Signal separation is in time domain. 
2 Circuit is more complex. Circuit is less complex 
3 Cross talk is more Cross talk is very less or nil. 
4 Performance is medium Performance is superior. 
5 This is less flexible. This is more flexible. 
6 This is suitable for analog signals. This is suitable for digital signals. 
7 This is used in radio telephone, satellite 

communication. 
This is used in digital telephone, 
satellite communication. 

8 Synchronization between transmitter and 
receiver is not required 

Synchronization between transmitter 
and receiver is required 

9 It requires modulators, filters and de- 
modulators 

It requires commutator at the 
transmitting end and de-commutator 
at the receiving end 
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Fig 8.12: Block Diagram of TDM System 
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II B. Tech II Semester Regular/Supplementary Examinations, April/May - 2019 

ANALOG COMMUNICATION 
(Electronics & Communication Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

1. a) Explain the need of modulation in communication system with one example. (3M) 

 b) List out few applications of DSB-SC modulation. (2M) 

 c) Explain the few Comparisons of FM & AM. (2M) 

 d) Define the term fidelity and explain its importance in Receivers. (2M) 

 e) Define the term Average noise figure in detail. (2M) 

 f) List out different type of Pulse modulation systems in detail. (3M) 

PART -B 

2. a) Draw and Describe an expression for AM wave and sketch its frequency spectrum. (7M) 

 b) A tone modulated AM-signal with a modulation index of “m” and base band 

signal Frequency of ωm is detected using envelope detector, whose time constant is 

RC, for Effective demodulation, show that (1/RC) ≥ [m ωm/(√1-m2 )]. 

 

(7M) 

3. a) Draw the block diagram and explain generation of DSB-SC signal using balanced 

modulator. 

(7M) 

 b) Discuss the effect of frequency and phase error in demodulation of DSB-SC wave 

using synchronous detector. 

 

(7M) 

4. a) Explain the generation of N.B.F.M using narrow band P.M generator along with 

necessary equations. 

(7M) 

 b) Draw the circuit diagram of Phase locked loop for detection of FM and explain its 

operation.  

 

(7M) 

5. a) Draw the block diagram of Super hetrodyne receiver and  Explain the function of 

each block in detail. 

(7M) 

 b) List out the different Classification of Transmitters and explain any one type in 

detail. 

 

(7M) 

6. a) Explain the threshold noise effects in angle modulation system with suitable 

diagrams? 

(7M) 

 b) Explain the concept about pre-emphasis and de-emphasis along with circuit 

diagrams. 

 

(7M) 

7. a) Explain the concept of how a PPM signal can be generated from PWM signal 

along with circuit diagram. 

(7M) 

 b) Draw the block diagram of Time Division Multiplexing and explain the function 

of each block in detail.  

(7M) 
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Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

PART –A  

1. a) Derive Pt in Amplitude modulation. (2M) 

 b) List out few comparisons of SSB and DSB-SC modulation.  (3M) 

 c) Define the terms wideband FM and Narrowband FM? (3M) 

 d) Define the terms Image frequency and Image frequency rejection ratio. (2M) 

 e) Explain the different noise sources available in communication receiver.  (2M) 

 f) List out few comparisons of PAM and PPM. (2M) 

PART -B 

2. a) What do you understand of modulation index? What is its significance? (7M) 

 b) Draw the circuit diagram of Switching modulator and explain its operation in 

detail. 

 

(7M) 

3. a) Explain the principle of coherent detector of DSB-SC modulated more with a 

neat block diagram. 

(7M) 

 b) List out few Applications of different AM Systems in detail.  

 

(7M) 

4. a) Define angle modulation? Explain different types of angle modulations with 

mathematical expressions. 

(7M) 

 b) A Sinusoidal carrier of 10V, 5MHz is frequency modulated by sinusoidal 

message signal of 50V, 100 kHz and Kf=50 kHz/V. Find ∆f, β, band width and 

power. 

 

(7M) 

5. a) Draw the block Schematic for FM broadcast receiver and explain the function 

of each unit. 

(7M) 

 b) Draw the block diagram of FM Transmitter and explain the function of each 

block in detail.  

 

(7M) 

6. a) Explain the noise performance of DSB-SC receiver and prove its S/N ratio is 

unity. 

(7M) 

 b) Discuss the threshold effect for AM with envelope detector along with 

derivation. 

 

(7M) 

7. a) Explain the PPM generation from PWM with a neat block diagram and 

necessary figures. 

(7M) 

 b) Explain the different methods for generation of PWM along with circuit 

diagrams. 

(7M) 
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 2. Answer ALL the question in Part-A  
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PART –A  

1. a) What are the basic constituents of a communication system along with block 

diagram? 

(3M) 

 b) Explain the concept of Vestigial side band modulation along with wave forms. (2M) 

 c) List out the different Advantages and Applications of FM? (2M) 

 d) What are the main requirements of AM broadcast transmitters, along with 

block diagram. 

(3M) 

 e) Define the term noise figure and noise equivalent temperature. (2M) 

 f) Explain the different applications of TDM. (2M) 

PART –B 

 

2. a) With suitable diagram explain the square-law diode modulation method for AM 

generation? 

(7M) 

 b) An amplitude modulated voltage is given by V = 100 (1 + 0.4 cos 100 t + 0.001 

cos 3000t) cos 10
6
 t. State all frequency components present in the voltage, and 

find modulation index for each modulating voltage term. What is the effective 

modulation index of V? 

 

(7M) 

3. a) How do you detect SSB waves? Explain with neat diagram. (7M) 

 b) Find the various frequency components and their amplitudes in the voltage 

given by v (t) = 100 (1+ 0.6 Cos 5000t- 0.3 Cos 100t) sin 6x10
6
t. Draw the 

single sided spectrum. Also evaluate the modulated and sideband power. 

 

(7M) 

4. a) What is angle modulation?  Explain frequency deviation, percent modulation, 

phase deviation and modulation index in detail.  

(7M) 

 b)  Explain the Armstrong method of FM generation along with circuit diagram. 

 

(7M) 

5. a) Explain the following terms in detail 

(i) Amplitude limiting    (ii) Frequency changing and tracking 

(7M) 

 b) In a broadcast Super Heterodyne Receiver having no RF amplifier is tuned to 

555kHz. The local oscillator frequency is adjusted to 1010kHz and the quality 

factor is 100. Calculate the intermediate frequency, image frequency and image 

rejection ratio. 

 

(7M) 
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6. a) What is noise? Explain the difference between thermal noise and shot noise in 

detail. 

(7M) 

 b) Explain about noise effect in DSB-SC and obtain necessary expression for 

figure of merit. 

 

(7M) 

7. a) Describe the synchronization procedure for PAM, PWM and PPM signals in 

detail.  

(7M) 

 b) What is FDM? Explain the importance of FDM over TDM along with circuit 

diagram. 

(7M) 
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PART –A  

1. a) List out the few comparisons of TDM and FDM. (3M) 

 b) How can you obtain a DSB-SC signal? What is the Band-width of DSB-SC 

signal? 

(3M) 

 c) Define Single tone frequency modulation. (2M) 

 d) Define the terms sensitivity and selectivity. (2M) 

 e) Explain, how noise can be calculated in a communication system. (2M) 

 f) List out the different advantages of FDM over TDM. (2M) 

PART -B 

2. a) Derive an expression for AM wave and sketch its frequency spectrum. (7M) 

 b) Draw the circuit diagram of Envelope detector and explain its operation along 

with wave forms.  

 

(7M) 

3. a) List out the methods for generation of SSB-SC signal and explain any one of 

the method in detail. 

(7M) 

 b) Discuss the process of generation of VSB waves along with its applications. 

 

(7M) 

4. a) Explain the detection of FM wave using balanced frequency discrimination 

along with circuit diagram.  

(7M) 

 b)  Explain about the spectra of NBFM and WBFM along with its applications. 

 

(7M) 

5. a) Define AGC? Explain the different types of AGC occurred in Receivers.  (7M) 

 b) Draw the circuit diagram of Communication Receiver and explain the function 

of each block in detail. 

 

(7M) 

6. a) What is FM threshold effect? How threshold reduction is achieved in FM 

receiver in detail.  

(7M) 

 b) Write short notes on Noise in AM System and how to avoid it. 

 

(7M) 

7. a) Define PAM? Explain the generation of PAM along with circuit diagram.  

Give merits and demerits of PAM. 

(7M) 

 b) For a PAM transmission of voice signal having maximum frequency equal to 

fm=8KHz calculate the transmission bandwidth. It is given that the sampling 

frequency fs=16KHz and the pulse duration τ=0.5 TS 

(7M) 
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