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: 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 
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__ _;-------~----_._ _ ..­ ••••••• • ••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~. ' 
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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. ~ 

www.Jntufastupdates.com 13



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 __·___ .. __ .._______ __ 
,. 

www.Jntufastupdates.com 18



----'---.~~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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1- .. ...•.. ... .._.' . .. .. . 
___ 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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V\J e have' 9 (D),.';" ,Ac. -r M' ( p...'pi ):! : •.• , .. '(' ~ -:fr )), 'j if> ,,) 
. . 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 
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.. ---_ .-_---_._-- ._---------~--- ._-~--

__ ·::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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, . 

I °-'· 0.-' OFt ·':)'.·l·'.. :-:.~.I.U·.~ ... - .. ]:'~.E-:'-l~-O-~GI-'Y-\~Q~-S-Cr:,~ -- - ~:...:.: =.. - .. _. . . 
< . - ( .:'-:.. . :>~. :. - -., j .... > ,_: .•..., . ' ., :" -~~ ':.; :; 

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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. -1,J1.J-h_ej'~e______ -- -------- ----- --- --------- --cc:-~--c----c_:":__!_;.:....c_--'c_-c_:__ .---;~--cc--.c,-;.c_---c-c--~· ::-- ­ .­._..__ .. _­

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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COYlve1t-iVl9 it- i'n -bOHVVle. dOWlQin 

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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.	 .. 
~ • "_.•.. _~ ....,~ ..,,~", .._~._ .. ",...._. _~_~._._._,._._•. ,_,~_~ _,~_~_ ..~_._,,_., "_~ _~, r_.• __.•_~·•.w ,."'~'._'.~~••_~c. ."__...'_~'·.~_V~ __""'~ .~__ ...__ _ ... .....~_ ...	 _.._._. , 

....... ....._-_.
 

:- - .._.__.­
.. _.. "-,_. _. -. ,-_._--,-~-~y, 

.•..... -A~-Va:~-tT~~S-O.\1--VSB-:-=n_- __m-~~--f";- __--L-':c---=:;---~'-':--.--- ­ .. _~-= 

I *' Low ..f.req,u en c-t"es } 'Y1eo.'Y.!c. C\'Ye i;7o.y'\sVY1ib~ed wl~n DuJ 

Cef1Y o.J beY) uoJJon . 

:'* B!.\V'\d If\Ifdbh rs 'Yedu.ted cOYVlpared.f-o Ds5· 

* VSB sF3'Y\D..ls CI.'re. ''Yela tfve.ly eo.s·yto 3ene'Yctte. 

*" VSB f'YIherbs -\;he. OcdvQ.lirb.1,.Oes DJ ass and SSB ~u~ 

aVDFd -theh drsacllJoYLto.seg a..t- Ct 8\'Ylatl CDsb-· 

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 
Prdfered -for 
IOIl~ d1s1-aVlC€.S 

_. . -- ._. .. - ._..... .	 - ­
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