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DSB-Modulation

band AHull caviter (DsBEC).

Iﬂb'rocluc[—i‘on
When the cogvler s owvrfDl tfude 'modu aked by a

Smg[e stne wave +the 'Yesu,ljcmg aﬂwaf Consists of |

-Unfree —?'reqvuenmes he.. Ofrfamal carstey ond two

stde bands. This Sysf:em s known as Double smc]e-l

GTeme'rOL“y we know oot the covafey Stﬁr’la[

5dOes nol Comiey an)f m—Fo'r‘mahovl The 'rea| ?Y}"FO'YWIC{EIO!’]
s conVeEjed lz>3 two stde bands - But fwo thivd of
powey s wagLec! {o~ —E'mmgmul: the cawf’ev sf’anal So

b L i

We con SULP'rer —(:he C&Wf@r‘ Cmd 'Yemamf'ﬂg st nal
cov\Jcams only -lower ond - upper side bands. Then Jche

| S?ﬂ‘\f\ai s called Double Sl’de band Su,P'reSSed Cmmev

(DSBSC) Now '{fhe poweq WO,Sked —FO'T carviey com

Be P“‘IC W o -Ehe, sfde bands, 1o transmik Log

o-nﬁe'i‘ | OLSICO\V\.CeS‘ .

(a) mo&u,lotfc?wg | S?gnal
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e e 2 lw—«-l f O S S S
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(k) AM wave o

. Phoseveversal:

(<) ;Su,F'reasecl cavrter wave.

' Trwie dowain deschPL‘lOﬂ

When the corvley ?s SLLP'Yessed dm ﬂg 'H')e
“wmodulotion process , +the ‘Yc’sufkmg " o«nly b

cugelofmra sum of Upper and lower sfde bands.

:The_ equation 0f psesc Am sfaml Is ﬁr\fcn oS
s(£) = wE) cd)

= Am cos 2T-dut - A Cosamdt

= A_mzﬂc Tfos 2T (.t )b + Cosz’ﬁ(ﬁ#”ﬁm)a

de 44w P uppervside band ; 44, fs lower stde band.
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\ Ffreq/u-eﬂ cs/--d—oma?n d-e_s-cvip_{:?,o.nf:t?r....-.: ot mts
In DsBsc, as +the carvier fs S[,{P'ressec] tt fs
dev\OEed by dotked Ine. The sPecf:fmm SPace

Occupfed bY bsp Is 2-fm 07 zw, which s same os

-Ehodr for 0 conventional AM Slgwa[

F'rom ‘l:lWIE c[omam desc'npho«n we have

'1 ¢ Am
sf) = A ; [ (—F*-(-?;Jf'?m ,_45(5?,.-% ¥c+4m)+

| () ¢ (4 (fe )j

=)
. 0
? Coh ke,
' -““/\_’_“T— _Jv“f‘*q—.—/P‘“—‘-{——-—/\—
; M ' ' , I
5 1 |
; : .
| I .
! r |
i | :
| | | I R N R
| = 'fc'f' gm) = 'Fc = ('fc"fim) ‘Fc"—F-m "pc_ "Fc + ﬁm

SPecEwm hoqﬁ_ DsBsc modu[_a@ed wave

Bomd widbh : =

The SPec‘:‘rum space occqued b)( DsB-sc fo 24y,
'S0 ths bond width ts gk,
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57’“8'6 towe YYTOC]R[H;?f@V]-“:-__‘ oo LT T
I+ the Wloclu,lalvmg stgnal contatns owly ove
"FTE%UE‘“CH then ™ fs colled stngle tove 'rwodu,laé:on.

; The stmusotdal modulalcmg s:g'nal fs 3|ven by

‘ M) = Ay, cos ot
| Th@'rz-f'O‘Ye DS BSC fmoclulaEed wave Fs ghven by

S(‘c)* Ac Ay COS?_H-FC{* coszn—ﬁ {'
= L AcAn [Coszn (et )b+ cos 27 (4-Aw) ]
By aPPlyfnj fourtey fvansfom

SH).:-Ac—fg E;(.;__(;J?@m) e85 (P (fer ) t
& (4- (4 fm) +5(4+ —rc~¥m)j

?V\’e con Obsevve that the SPec[:'wm 04 Dsgse W}Ddu,fa@ed
Wave +tor the case of a Stiusoldal Wloelu,a-ﬁmg WeALVe |
CO‘AStS'(:S of delta Functtons foepted at St by & - Fet b, '
i \5(1”)

) —_

) e e Aew Ao Ao

Specl:'wm ot single tone AM-sc
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P . .

PO\NC‘Y | ==

As the cawfeq 's obsent +the tolal Powe'is fs

f'Oﬂly: cfuci: fo stde bonds.

%SBEC’ = Fa t R = .Pc T Pc J_«_E"

_CO\"wf’él-Y' s suP'rcs_s'\ec\ S0
PDSBSC, - R &L

ﬂ Fowew‘ sav?v\'g ' psesc = Fosare - Possse
— X100

4\_ ‘ PDSBFC_

(e L) =7 =

N

— - X100
AT 2
= 2
S X 10O -
| l~f~ M =1 then [ FOWe‘*J sa\rmg tn DsBsc 1s 6. é/

&eﬂewajctom o-? Dsespsc v\la\le =3

; Fo ﬂeneffajcfﬂﬁ a' .‘DSBSC.‘,' stgnal we have

%Seeﬂ thot wtt) omd clb) should 136(': mu[l:—fplf’ed
%W{%h each other. g5p this w@\/Pe of can be oblkatned
%by uemg Q Pmc{ud: 'W\Oclu,alro'r O« ba\omcec]

wodulatoy-
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Boloviced Modulator : =

The ba,[aw.ced.modula,{fov Is |

covriie [?,553?

| Used +o supress the coyvley  Bfnel g 3%?;11?'{?67 Sl
from the AM sfﬁﬂa[ The mFchS o T

Qve covryfey ond ‘modu,la-[vmg W‘Od‘d“h”ﬁ |

sfgnal !

stgnal: The ouk Pw’cs ave upper and lowey su:le
bownds.
[Dﬂr?V\CFP[e, ‘u.Sec,\ v ba(aﬂcecl '\MOG[.LL[QPO'Y t=

Nhen two signale ot diffeyent frequencles
ave Passecl H'Wough A Mow [meav WeSts-l:omce ,the
AM Stﬂna[ is 3@nermJ:ed i swpvessecl covyley

The mow Fneay devices such as diode, JFET ond

tronststoy  ove used W balavnced modulotor.

wiik) T a1 of
'mgdu,taf:ov
- cCl:)
- e(E —> s(k
T Dsctlaboy }— - ) > CP StH
c(lr)
--W\U'f) T AM R '5.9.“7)
> sodulatoy

- www.Jntufastupdates.com



The balomced mwodulotos clveutt constsds of two
stowmdavd amplttude wodulakboys which ave awvam3ed!
W  balanced covw—?u”rjma%fmw , +o suFfrésé the cosvier
The two wodulatdbrs ave fdentfcal ‘exceptfor the
sign veversal o-f the modu[afc?«ng- wove app[?ed
o the Tnpu,fi ot one (?—?’ -Ehém.

| The OU"PPUL[TS of wadulabdys can be aTVeﬂ as

S = A1+ kewilh)) cos oThE
S.() = A ([_ ka'm(%)) cos 2T, bt
CSt)e S - s.(8)
.'-.=_ A. cos o, t -‘H Kom(E) -1+ kaWLH:)]
= A, cos oL, L (z ka'mltf))
= okawt) cb). | )
The "balanced wodulaboy output ts eq ual to Jché
product of moc\w[o}c?’ng ond cayater-
Thexe ove Lwo {—yPes o+ bolanced wodulators .

* Diode ov Ef’ng ov Lokbfce wmodulatoy-
* JFET woduwlatoy.
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D-fOTT:]eLMO&uZ[*a(?OW":='—7;i""-":* _ Moy ol

ctk)

ngo&e modulaboy conststs of o mPui‘ 'E'YaVlS-yEO'TmevT
iomd ovi OLLL-P\,L{r Jc'rams-FD'rme'Y Tg_ and —?ou“f dtodes

%cofvmeckee[ n o b'a‘\clﬂe Shcudh Tn this the cavyiey
éStgnaJ s OLFF[tGCI. +o _(_‘,'e,v\\Ee‘r‘ -f:an of. ‘fnr:u} ond
éovdrpufr tramsPovmers ond  modul afct“ng sfﬁnaf s
faPFheo\ Lo mFr,Lf: Jc'mns%xmev Ty« The ouEPu,l:

:aFPeafrs across secondm)r of the 'E‘YGVIS”?O'TmeT |

The dfodes covmec[red n the b'nclge ocls ftke

SW\{:ches and ove conbiolled by covyley 5?3m[

beccmse 1% ts htghev fﬂ -?qreq/uency ond QWIF ":Hae

Jch o the wod t,L[aJcmj Sﬁaﬂa[
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[ostbive hatf cycle o4 comrtey se'ﬂﬂai'-.'-_?""“*“"

! N —
RN
'M[Q g _ \\ Dj
‘ ‘ . //\ ‘
/ .
™~
d

N
b, |
. ' o —__—_—‘

B St cLEy
| I.V\ -[r‘:)f‘%f Wg_ 0Ssuwe THOOLI; the modw[abrﬂg.,mPuE o

zevg. | Iﬂ. P.,O?H:?Vé halt | cygie o+ .'C‘a‘T'l‘lf(:‘,'I sf?naf the |

ond D, ove forwayd blased aﬁd Dy and |
O ave veverse blased: The cument divides equally

diodes D,

i uppey and lowey portions o4 prfmary winding of 7,
The _Cu'v_ven_‘:__pvociu,ce_ magweh’c ~?1‘e_[c| whteh Pge%ua[ E
ond oPPos‘fEe__ 'n Uppes ond [owe'r--f'pa'af: 01 the -

wf’mdf‘m&- Hence Hney concel ench othey and onduce

e OLL{:PUL{? ok secondavy o4 T,» Thus +he cotyley
fe 9@,@@936&.

N?%OURV@ ha[-@ O'ﬁ.cafﬂf’e'; sfﬁﬂa[:m \

In Y\etdcd:?ye_ Bal% ot coryler s?ﬂnal the diodes

D, ond D, ave veveyse biaged one Dsond Dy ave

L
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; ‘The Su,f)’ressmﬂ ot cavsiey n bo‘:h -H‘)e hal-ﬁ C)fc[ee

\
N

_' :ctk) 1
;S‘m' [G'Y to positive half cyele Jche maancki’c-ﬁte[c{s%
n P'r\ma*r\ Wmclmg O-Y— T m'e eq/ual and OFFOSIEE

;Comae[mﬁ each obthey. (he*re —Poqre o.,L%FuE ok T |

Sec_onda'ry s zevo.

§ N
|
|
+

t
3
I}

dePencls on dfede chavackevistles and exacﬂness of

~ upper ond lowey cuvvenks ond magneha—?te[ds

i'Ccﬂ‘:ex JcaP o4 Loonstormey 4o 8?#6 ekacLHY et-'[/aal

i
|
l
!

{WILP)‘MOCIU.[O,‘:W\E] S?ﬁna[ o | - |

Be*Fo're we aseumed H\al— 'H)ca Wmod'u aHng mPu‘: ?s \

| zevo. Bub mow congtdey o {low —%eq/ucncy Sme wave’
g CLPPmd to P'nw\owy o} T, as modulakmﬂ sacanaf This |
whil al?loea'rs across T, seconcla*r\/ The o\uocle,s P, and b,

ove Jovward blased oand %bey Covmecf: Secowcfm)/
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| &Tﬁe\/ conveck secoﬂc\avy o-f T, +o P'ﬁma?\/ oF To

- with gevevse conneckions which qesulbs in 180°

‘Thrs E;a[omceei wodulabor works Pe'x-?ecr:\/ When the

Covrley suafna ts Sq/u_cwe wWove

0% T, +o P,,?ma,‘\l —B¥T9, AS“CL rrasallr‘-kléemédulajﬁmﬂ
signal to applied +o primary of 7, In 'necaagf’ve half
eyele, the dfgdes D, ond Dy ave Horward blased:

~ phase shitt o wiodulabed s‘ﬁnal

The ex[mcss?cm con be 3}\/61?) oS

c)=4 2
m N«

(ps 2'ﬁ-F¢{:(2n.-1) :

ad

5(E)= C(E)m((&.)\ U W L T T Y S U S S T

——

= (__th cos2nf b - b cos(gx W 43,,!:) * e ) m[k) \

—

31

= 4
= cofz‘f-ﬁ* wm{t) - ;[:n ws(g*zﬁ_ﬁa{_)-m[[, e

APF[\/ Houster Lyansforms - '

SE= o[ (1-g) +ma(444)] - 3“[m osh) enldasd)] v
\‘W\\Y\akﬁ 1ah 4we%uenay -[:e’rms -H')en we ﬁ(_’,E
s(—f—)* _LL[ M (4 - _ﬁc).{-M‘(_F__‘__l[‘L)J.

T
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[ Then- e bredueney -spckaom-ts.
s DA A
—— 5 - Ao | Ujr :

lb— —_ f\w [ — — /[\_ —_

|
|
I‘
1
|

1
!
|
{ | !
T R N T N I T (St

wlt)
’\

100 ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂuﬂ

i ¥

il UUUUU

phose 1V @'S“J

o

1. "9[,&)

d QUHUHU[ J UMUﬂUﬂUﬂ i - Lt

=
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JFET ba[ amced - Modu,[a,[:acr = -

FET-2

This” wmodulator constsks of mpu(’ ‘&'MV\S‘?D“W@TS T, thc!
To, on DULL‘PU.‘T -(:'Tams-ﬁovme'w{rg amd two FETs . ;
Heve the cavvteq Slﬂ'ﬂa' fs aFP:ed 4o cenkve -Ea[as bf
foput T and oubput Ts -Hn'rouah -kmwsﬁo'rme'x Ty
The mod u,la{;mﬁ sudnal ls aFFleo\ to um[: -I:Yamsﬁ?mmew
T+ The cavriey Vo[?aae ’s applled 4:0 +wo -[zaéi aa%es
19 Fhase whe‘re 08 'mocfu,lafcmg Voll'aﬂe appeays (80°
oub of phase, ak the (ﬂal:ee?) stace they ave ok the
DPFOSH:EL ends 0f cenbey -[:OLFPed transtormesy-

In the absence of modulaé?ﬂg s-?anal,Hne FET
curvents due Lo carvie sfﬂnal ave 'eq/ua| P amPlfLade

but opPosfte t diveckion and cancel each each othey

“Jesu[H\na n o OLL‘TPLL{? O'fi €6conc\a'r7f o'ﬁ Tfmmsﬂfzovvwe-,_
"T\Aus Ca'w\e'r ts SaneSSec\ |
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When wodutading éfﬂ#\?a&lv‘- s applied ;--—Jcb“e-_ FET -
cusvenks due ove due fo cavvier as well as bhe
modulating sffana[- The FET cuvrenks due ko camvier
ove e%uaf and oﬂ;oea(:e onel Comcef eachothey . As
modul a%mg sxav}a\ fs applied 180° oub D'F Phase ok fhe
ﬂfl[fe H’)e FET cuyrenbks ave ecbuaf buk mkoFPDSLE
i Hence {-he,)/ do ot ‘cawcef each okher: Theve-ove the
EDUVE PLLJC ts  +two sfde bands with su,Pvessed covgiey
.: The su.PTeSSfOﬂ onﬁ_ carviey dePencis_ on srdmm_elﬂy

of clreutt JCOW\[JOV\é\(\t?_S-
Mabhewabs ol ExP&és'S?oﬂ"' Loy 'Ba avced 'Wlodulan'v -
The Jc'mns-?efv chamcl,—emsjcfcs oF FET ('ID,\[&Q com
.I be fﬂl\[@ﬂ QS '_'_[D— 'I’ + a\jﬁs _{_bvas 1.

He“‘e T, fS W\GX'W\U-W\ C"l”am CUWTen[T V\lhen \fcns-

o Dmd b Ove covxs%aml:s
| Fvom %h'.s To, = quf a,\[as + b\;as

‘ ID = Ty + OLVcas + BVas

As H)@ c{fmfn cuwen[rs aYe m OPPDSLEedwec{rtoﬂ %he
cuyrent %h'mu%h P-nma*r)/ o4 cotl of Ts can be

Y et P
ﬁvw as " Tp = Tp~ Ty

www.Jntufastupdates.com 14



IF= ocfy 'asl V39;) +b(Vis, Vﬁs ) SRR
[Reve Vasl = V|tV, and \}33 = V- \I
I

p= alew) +b(kvv).
We know +that \j\-_-' clt) = A coswek

V, = wm(b) = Am costomt
IF:-_—

20 A COSWwt + 4 bA,Awm Cosw.t cost,t -
ZCLAW\ cos I/Uw\'(: + ob A,-_Am COS(wc’wm)E‘+ COS(UJJI’U)JEH

!

20 Am coswpyt Is W\essaﬁe s?awa[ ‘
We=Wm fs lower stde bovid - |
We + Wy 1o uFPaw side band. - . . - E

From +he above expessf’on We can say that the
corriey lS Su,P'TeSSed

Cohewenk dekecfmovl o-? DsBsc moclu,la[:e,cl WoVe : —

—

st | Produch )

wiodula ko — EEWJUSS‘SS s Vo ()
| clE) .

cos(2Tf b +¢)

local
osctilaboy .|

www.Jntufastupdates.com 15



The MOdula{—ma ngnal wilt)- f&- 'YecOVez‘red from-a
Dsesc wave s() ; by *mul%\ ng =(¥) with a 060“%

generated sinuseoldal wave oand then Passmg
e-\t,\rwoualﬂ o low pass frlker: - |

Fov atth ful vecovery of . ‘message Slamt wilh)

Jche output of local osctllator should be exackly
coherent oy St:j'ﬂchfromzed tn bo%h "f?CCbHCﬂ(‘,ﬂ and
phase with coavter wave clt) which bs used 4o

86'\(16“1‘0:[76 S(4)+ Thts method od dewodulabion fs

cal\ec[ cohevent oy Sldmch'fOY\OUS debection .

\The OU,L-PU}: o4 P'xoduc{: wioduwlatoy . fs CJTveﬂ as

ViE) = s(t) COS(ZT_;a{,JfQ;)

[ —
. —

A cos Lt - cos (24,4 +p) mCH |
= 2 A cosgwmid) + L Ac cos(tw—?f +05)‘MU?)

The oub Pu& cowsfs{—s of +wo {'axms ‘(heg ave

~ Scoled Vews\on o message ngnal ond tnwonted

Jce'rm The v Unwa\/\Led -{:cwm IS wemoVed by Passmg

Jch'rough low pass i H:er

The oubpub fe Vo (4) = 4 Ascospmlt) -
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“tiNben ;Ph?azg,et : ENNOT: ¢ . ;_Esi.'ﬁomfs_%dnbr Fhe.dewodulat
SFamI VRIS PO Pm-kiov\ai to mit). T¢ fsmoaximum]

when B=0 and wivtmom when @ =3Tls - The zevo |
' dewmodulated s?g'r\ai- which occurs when (= £Tf2 fs |
called guadvatuve vull effeck:

Because OJ}Phase et170Y ¢ Lhe g:]e,Eetf;ow OuEPuE
fo' abbenuakted by o “ockor cosyg. T+ cosg ts
constant the deleckor - DuEPuE gives undtskorbed
modud a{:?ng signal- Bub pvogttcally cosg Ts vok
constank- 5, to- watv tain the local oscf lla%o*r

| perfeck Sﬁﬂchfrowsm We use’ costas| OOF

COS%ae [ooP

LI chomme.k
I
. PTOC!H.LE ' . low pass EACCOSGSMLE)

il Flber [ pemodulal
cog(ﬁ_ﬁ;k+¢) - ‘ J/ '-Sfancﬂ
| “ ' Vot ba ed | Phose |
conbrolled €1
Siagal - | _oscitiaboy clescriyiva

e
STTE
Phase-shifber
S?ﬂ(fﬁ‘?ct'*d’)
y
o Produck | J  low pass
wodulak
odulaboy filkey. L A sinpmib)
Q- channe!
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1 The cooskos -l 90{9 s *no{;hmg Jr.m,E ~the. neﬂa&ve 'geeel bacL
} system olesxsned to wal 1 mamtain the [ocal-

- oscillatoy synchromous with carvley wave-

Tt consists of two cohevent ondudr W\odu,laﬁo'rs;
su,Pp lied with sowe nfnd: snﬂna[ “The local oscila bor
S\gna‘ supplied to pyoduckwiodulabors are 40° ouk of
Phase The —Pwe%uency od local oscillatos s ac\]uS'f'@d:
to be same as carries —Heq/uency -+, The ondocﬁ:
moduia%m n the upper poth fe called " phase {
COh@TeV\{: defector o9 T-channel- where as, Which
‘rs n Jowex Pa{'h Is called q/uad'ra{vu*re Phase | "
deﬁec{rm oY Q- chavinel: The Ou.f:[:)u[:s 0+ these two

Chavme\s ove gr\fen Lo Phase descy’winatoy which
consfsts Dwﬂ o W\anP ey -ollowed bg o low Pass
i lE@'fJ Pwduces o dec cov\Evol sfgﬂal Pﬁ:oPmHovﬂd to

Phase €116y @ This dc contvol s:?nai fs used fo
CO‘Y‘Y&:E Jche Phase ewm fn [Dcaf OSC!“&L‘D"!

www.Jntufastupdates.com 18



SS& Modulakion

TIntvoduckion:= - oo o

| WNhen the coriter fo amph—\;ude “mOdMa&ecI b}’.
:0\ single sine wave , the frest,d]:mg o Stgﬂal C‘owslgl;s!

;D-f-) thyee 'FT@%UQﬂCieS ie- _Onnamal carrter and two

side bavds ({3 4n): Tn mormal AM Sgslrem bokh

i-qu‘ side bonds and cavvier arve franswiktbed - This

s known as DsBEc- Buk we know +hab the Ca*w:‘eré
sfgnal  doesmob convey ‘any fdoymation - so we cun
Esupwess the caarter ond we geE psBse.

| As the two sfde bawc‘is‘ carry Same ?ﬂﬁovmah‘on‘i‘
's 1o need {0 transmik both the sfde bands |

i-[:o convey ?Y)‘FD']’W]G,'{:IO'Y) Oﬂe Srde band may - be

SuP’resseci The 'a”esulf:mj 5]

theye

3\0(1! (s s?wale stde bomdE

Known os smg[e side band ’ su.P-ressed cariiey- (ssg)

Dedtnikion : = A modulabion process P which the
- mModulated sfanal

i

contatns mo ca'mefr componenf:
and hos ohly ene stde band s called stmgle
sfde band wodulakton 0% ss8 medulation”

So the powey which s wasted 4o tvanswik the

. Cayatey siqnal ond o stde band | can be Pu[— i fo a

smale sfde locmd fovy s’cvmge’x sf’%nats ovey

| foﬂgev cltsfccmces | _ L
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Frequency domatn description =
_'Pﬂ?e" —‘P'xéq;u-eﬂq? "dowain drsplay of stngle sfcle band
modulated wove ‘depends on the side band which
s dyanswitbed. The sPec[mruml' o psgsc wodulated
wove Can be obkamed by "muallgi’ﬂg mib) and clb).

Mo}

Ao 0
SFecb'Wm, of Y*nessa_ﬁe s?gnal
A

-_ o —

t
[
!
|
[
i

Fa\n‘ -

.:r‘ . '. ) ) -' ‘ l,‘-'_. | A " "
| -(h-rﬁm) -k “(f ) ° fe it —fc -fc_+¥m
| |  Speckrum 0¥ psssc wave

[ ‘ /\

- — = - — - =

f@d‘f‘m) “te ¢ ' Fe et
Speckvum o4 sse with Upperstdeband

- - -

oy

b Meta) © Hchn Ao

{o Wew sfde Qaw d.
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AdVﬂﬂ%&ﬂ.@SO:&' SEB L= Ll \

* The spécﬁ[:fru;n spaﬁe occupied b)l\ ssB sf’gn'-al s —?m
 Which fs only hald that of AM and pss. This
veducktion n J"req/uency 01 band width allows wore

sfgnals  to dvansmit in same -hequency "0nge-

¥ Due +o SLLPT@SSI'DT) .043 carsiey ond one side band )
powey fs saved.

* SSB si’ﬁnal has less band widkh -H)ar). an AM o7 DsB
S0 there will be less vofse on b ° |

* Fadi’rnﬂ does mok occur i 558

Dfs advankages:= |

* The genemfct‘m ond vec_ePlE-f’oh' ot sse s?gnaf [s a

comP[e'x process.

Sse fs Mok used o ransmisston o4 high Frequency |
5'3“51'5 such as wusfe Sf’gna[g-

Fower velations M ssB wave — | |
ofs powev savtng  w-rbo psere.

!

We know that folal powey tyonewitled th AM fs

P#: = Fo + Pusa * ﬁ.ss
= A, PA L uPAl
ZR 2R R £
= Al > L2
B [”‘Hi] AR}
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{
i

1+ {he covsier ond -ove sfde band. fs. supaessed;.-

then the total power Aransmitbed tn ssB-sC £

P. -

ssp = Fsg = Fose

Powey saved due Lo %'Izramsm?-H:i’wg‘ only one sfde band%

componf,_nk- (s gtven by

f powex saving = R - Fosp

o Pe
GRS

) (l+)££_) | X100

- l_‘_ﬂl _ JJZ
=z Y
— = —~ X100

L+ M2
E

= b+ur
& +2 >

x{00 -

. f’nﬂdua then

/ Powa'r sa\nnﬁ i xtoo = 83 33/

Thus 83.33-/. power fs saved due 'L’O supression of

catvier wave and ovne side band

x100

www.Jntufastupdates.com
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[

We know thab the total powey Lvanswitbed in pa

.'[9. ‘POW'QY Sa_\'[_?m.q. _.W.-,,.“f.',_lra _DSB,_::SC._S;)ES..E:cm_I =T

DSB-8c e

P

DSBge PLSB -+ PUSB

.

. I - . .
JJ____AEC_{_JJP-AC?-_" P /Lll
52 gp T e g

Lotal powey transwilled n sse-sc Ps .

L6 UsR
2 .'1-,
PSSI3 - Cﬂ, = Pc /ul
B8R .

ofs power sa\h'qnﬂ = fosgsc ~Fose

X100
PDSBSC
’N P‘: /‘E{_-l - Fc /uz
2 el
Lf’
; X100
Fe 12
2.
= U2
M ou= then
/ pow e sdv?nj =.% x100 :50%

Thus 50 9 D‘P power fs saved due to sapvessfon

0+ one stde band Hyom DSE - sc S?jnal-
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Trwe 'd’bﬁddf?i"dééc“f?ﬁ{:"fdh f=

- The  ssg Slﬂ'\’la[ i ﬂehed’a[:ed by passing O DsBsc
modu ated wave Jchfaough a bond S trlbey havmg a
-l:’rans—pev Junctlon  Ho(4).

I
|

We know ‘H')&!T D SDSBSC G.T) = .Ac (k) COS(ZT]-F¢‘E’).

s The \qw pass compl\e'x @nvélofae of Dsesc modulated

Wave le exFTessed as

Spssse () = ACW{CH.'

E5?de band;  and % (F) be Lhe 'compfefx enve[oPe ot

sl -
Sult) = Re l: %U(E) leJ.m‘l‘ﬁCEJ

|
! The -?veq/uenc)f vesponse o4 fdeal band pass filkey fs.
| AR

- (’Pr_”f ‘Fm) ~fe ° fe ‘rc'l"Frn
Repiace transter function Hy, () by an equival lent Tow -
' pass frlkey trans fev -func.lnqn Hold) .

( ABE)
o 4

L o W
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Leb sulb) be +he sse wave which has only uvpper -




| Nheqeﬁu[-r) = jl)j ( L+ SCdﬂ [—?) ) O < -f b% w
O

OJche'urWtse -

modw(cﬁced Nove SDSBSQ(%) fs

S pssec (1) = AcMH).

Now ?i;.uu) = nu(h (‘DXDSB'SC (+)
| | = —;,_‘—(Prsan(#)) AcMUF)-
= A+ M) sy ()],

We have -r’\nffc) = -] san (4) M)
. .5 NOE Ac[mm EYCI
W(8) = Be fm I:)-‘rj 5]

We have 5,8 = Re[guﬂe) él,lﬁ*at_(]. |

¢ Sulk) = Ao [mh) cosomlt - (k) stnsTdb]

This s dtme domain - vepresen babfon of a wove
Cov\[—a?ﬂmg only an ULPPe'v sfde band.
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Ihe sPecl:wm o+ comple'x enve[o[pe ot bSBsc

dvom the dedintbion of Hilbert JMWQ"’."’”

S ' |
Sulb) = Ee[ %‘-’- ['m[k) 13 U:)) (Cos 2t b —tjsle_l-@

|

1




Toe Liwe domam frePTeseﬂ-lza’cJOﬂ 03 SSB- modulaﬁecl'

Wove cow%ammﬂ only \pwew side band fs 8!\!2\0 by

L LE) = l:-m[{:) cos=TH.E + vn(E) sinomd J"il

Ae - Sca\ma -Fad:ov ; E) = mPhase compomen[:,

(B oub of Phase CQYWPO“'C"Y‘JC'_

S‘t’fnale tone wodwlabton (=~ {
I+ the modalajci’ﬂg sfgnal contats only one
Hfequency, then I fs ~S?',ﬂ3|€. tone modulation.
| COnS‘l’c]e'Yh the é?ﬂusof'clal modu[ajgfng sf’a_ﬂal

M) = Am cos 2Tt ;
By chomcamfa Phose o+ mPch Slﬂﬂ(ﬂ by 40" with 1
puk chantam% ks amF\ Lude we ﬂek h“oe'rl': |
transform  E) .

k) = A, cos ( 24, t -90°) ' |
= Am sin 25t

Ne know that o

Sult)= Ae [mp) cos2tidet — (k) sin 2Tt

Subskibube w(t) ond mis)  n Sulb)
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Sult)= %C ,EAM cosendt e(‘gg_;-;_q?_'?&f 2 Am si‘nzﬁ:ﬁm-lr s?wz‘:’ﬁ;-ﬁgg.

2

l = Ak Coé(—?ﬁ-?ﬂflﬂr

Sult)= Al coslom(4+4,) L]

This s ssB wove obkated by -[:mmsmﬂ:l:?nﬁ onlf

| Uppe stde band-

T
| -[‘PC+‘Efn) o ‘Fc'f'—an_)

| speckrom of ssB wikth uss
|
%Now -Pow [owefx side band we have

i
]

SulE) = 'Azc [W[E) Cos 2Tt + v (£) s ZWCJ“]

il

ACZA“” [cos zﬂ(—fcfwgm)a .
AS(E)

- Hc'—h) | ° .'Fc;"ﬁnr)
_Specbwm of sse with LsB

www.Jntufastupdates.com
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| Grenerodton. .of ssB siﬂ:na)s= e T

There ove 3 diffevent methods P07 aEﬂe'Ya":fOﬂ
0+ ssB si’ﬂ'na[-

% Filbey ov —?«x@q/uehcy 'desgqu?najcl’Oﬂ ‘method .

¥ Phose shift wethod.

% Weovevs ov +htvd method.

Filker ov —P*recbuency descrtmination method 1= -

_ ; produch - [ Band pass
N 4
LE) modulaboy . ———> ssB |
™ ]\ Hilber wodulabed wave
A. cos gifb

The {f“:e'r IS used ;EO Yemove anahéed _9.'601.6 band.
The Jiltey musk -have * £lat pass.Baw'd and exl:'remely
+ “high Q,Hen_ua{?on_ oub side the pass band. In ordey

to have above veSponse. the Qualtby -FacEQ"r C&) ot the
tuned clrcutts wuskt be V:e;ry' high. Q-JYackor creases

%) the CH-P-[Ze'rence between modula’c?ma —?veq/uemy +fm

ond careler —Vveq,ueﬁcy +e ?-nmreases’. Cavriey —F'req/uency

's usually same as dvavemibley frequency.

To -aenewake an ssB modulated wave occupying o
+requency that s highey than messoge sfgnal, it ts
Vevy diffreulk do destgn a-friber , that pass destred
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stde band Ynd - vefect $he obher.. ustng. stngle:shuge

[wodulabion. *Ty dpuble s#a‘ge' modulotton the ssB
wove b the rvst Plkey s used as mociu[afcf’na-wave:
Jov second p-rociuc[— wodulatory. T¥ produce a DSBsc
wave with o sPcc{—frum- +hat fs symwekbateally Spacecf

about - second cavter Fvequency ;. The trequency |
Sepefm,JmOﬂ between sfde bands of Psesc Wloc]btlﬂ'?m]|
Wove s e-ﬁﬁecfnve\/ twice the Feysh Caw.ey —]QTQCLUEI’IC/

4o TL Be easy fo vemove wiwanked stde band . |

. Produck Bd'yid q duck -‘ '
s S pass| | produe Band
wi (1) "Y!"O‘dtﬂ.&t’o“” Prlker || wodulabor[ _‘meg?ss ssp |
]\-A,Cosznl,l,—' * ' TAZCoSZﬂLE a m%ﬂiﬁ
Block clf’afdmm ot Lwo sl:aﬂe seB modula@b} -‘ 1
P - - - }
P«od‘ucl? | stde band Bolinced s Ts
Cwm{ modulabov SLLE}TESSPOY) 'CYLY\?:E_’,C: [fnezl'r
Sfcam ey : 1 am B
/[ - ~ MpLtiey
"Modu[akfhg C‘a)!sl:al
| Sfﬁna_l | o oscillakoy

Fll,[’:&“l W\a‘:hod of- Stde [xmc\ SULPTE‘,SSIOY)
Fovy %TQWSM:L‘:M% hfgbev "FTCCI(U@I")CY , the ® Value

Should be veyy high whteh cannot be achteved

Prackcally. So trkegl moclulation ts carvted oul -
e balanced modul a[—c)rr Supwess Jche. ca'rrt ey and
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—FT l:ev su,P'ress —H)a Side bamd fbe rﬁveq,uency 043 558 |

fa Very low  when compa'red -ED -[:‘mvﬂgm:%c'r rf?eq/ucncy

TFhs —?-‘rectuenc,y- 1S 5009(76& LLP '[70 -I:*ransm: [:ke'r

—f’req,t,{ancy by “balonced wixey and C'r\/sl.—af oscillaboy .

. \
i TWts pYocess Ps colled up conversion’. Ghe stde bandi

swdmu fs fhen . amPI—Pled by - Iteay ampl-ﬁcev X ~

Ac\vanEa«a S =

* Toe filber webhod gtves Srde band supvession up to
50 dB whtch fs cLutl:e adeC{IuCL'Ee
¥ The side "bond 41l Le:rs also he\PS o aH:enuaEe cawfew
it P’resen'c - ou,kpulf of - ‘balanced wodulator.
% Band width e Su—%ctenu\] flat and Wlde

Drs aa Von [7@863 =

* They ave bulky. . .

* AL« \owm OUC]IO ~Fve%Ueﬂ CIGS eKFEY)SlVé

”Fﬂk éTS‘ ‘Qre ~
'veq(w*red

4

* As ‘modu\a{—loﬂ %akes place ok lowey caritey ~FquJUency”

'rePea{:eci anma fs 'req/uwed n COﬂJuﬂCEPOﬂ wi th

extremely stable osctliabors 4o genevokbe ssB alb

hlfah vadlo ~¢'Iccwency

{

I
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i

and  £wo phase nebworks to  oblatn an ssB aneE

| amPhqude bub di He::e.nl,— phase sFecfnra Then we ﬁel:

Phose des cwlmmajnoﬂ me- H:lod

In 'H'HS me['hod WwWe use 'EUJO ba[am(ed WlDdU.‘QLD

.| Balovnced (M) Y' (6) L ‘
L) modz%l{&o Y
i B cosstilb
(ocal
S osciltatoy Ac Cosgﬁjed;" 4 ‘ |
\ SsB-se
-"lo'_Phase . z '
shitbey 90° Phase 4 7 " o
shifbey
Ac St sk o
o Baianced( M) o (b)-
-r?s U:) WV\OC‘U.IQED'Y

- The 'modu,lajcfﬂg Stgnal wlE) and cavrier Si‘c@naf a*re%
} opplied o balanced  wodulaboy (M) produce psssc

wove {;hair Jwaﬂs‘[a‘:es :-H)e S_Peckfwm O-ﬁ m[&).
symwmebvlcally sPaced oboutk -'{7be cariter -fveq(uency-f

The 'moc ajclﬂtj stﬂ‘f)a[ w(E) and caryley s‘lﬁnal are

Phase shitbed by 90’ s apphed to (M) which
toduce DSBsc wave wi £h sfde bands Dﬁ same

) which Ts hlbeﬂ: -{:mns-fo'xm of wmik).
The oub pubs ot balanced wodulaboy ave ftdentfcal

in amplkude SP(—;CJ:'!CL, bUL[T Phase SPecE'ra, may Ee

Veckor oaddtion or subbygcbion.

‘-I.

S
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Constder (b)) = Accsssmdeb i
wmit) = AmcosoTht

The OLLl:Pu} ot bolanced wiodulabor ™, s V,(F)
\([E)- Ac A - COS?J}—F {2' COSZH'F‘mL'

= A"Am(ms :ul(-? T )E 4 CO0s 2"“ *‘PW’)L)

!

Toe fopub of ba[anch wodulabor l- fs i),
The oubput fs Yo(6)- |

V(8= Achm ST0 238t sinsidb
o= AP (o5 55 (1 da)b - cos 2T (erdn)b)

ExP‘xessm'n dov lower side band s

Y)Y, (8) = AL Bm cos(s7( —F“? )L—)
ExP-ressmn o3 Uppei sfde band /s

LB -Y, () = Al Am cos zn(we +4m )b -
Ad\lanl:afaes

* One side banc] alon? with covvier are sup'ressed
% Theve s N0 need of Ve‘l)f Shavfp cuk oﬂl Jrlber .

¥  Chotce D-F addibton or subkqackion 0F modu[aEm
oub pt,dc ﬁt\/es uppe o lower stde band. '
Dfs advanboges:

% The cbreuib fs complex -and exFensi’ve,

* Tﬁe PhQSe shifler should pioduce exack phase shift of
In prackise ik Ts very d—fﬁrcu[ﬁ- -Eo cles:qn
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Waave'vs O Jch?'rcl 'mel—hecl TS ST
Thivd webhod o} cdenemfcm SSB-SC WOVE WAS
j tovenbed by Dk weovey I 1950 ThPs mel’hoc]
f eliminates the Bwikatlons of ustng sharp band pass
‘—FlLe-x This melhod consists of  Hou ba[anced

Emodu[aﬁovs and dwo lowpass Hilkers.

!W'U:) J Baloviced | ) |low pass | . Ba\ancedﬁ_ Y,(6) |
| modulaboy Bilker | 7 mod tla boy —>@—>
| Y, (E)

| AF Ca"r'ﬁé”( PF covrier]
'i Cos 25l geneaokov aene'rafrov >
E Costity
| N

"lD"Fhase - 70 phase

shiftew | o shifley

st okt Sin QTT—FCE

Balanced low poss . Balanced

| « Lmodulakor |4 1) | Hilber “| modulator[ 7y ()

‘The anudr od low pOSS -F:H:ew —| Ps

i _ P& “7) CoS (2"‘le7) COS(.ZH 'ﬁot') .
= z.(COS oT (o +4m )b + COS 27 (-beim)k)'

As ik ts lowPaSS—ﬁflLev & allows only fnw-fveq,uency

fee-.. L cos2i (4 -dm)k- This fs mu[l;fPIfecl w.‘l:h |

cos 2ift  to yeld Yilb)- |
VB = L ocos 2T{H-fn)b - cosoTidft
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-MH Lt (ces zn(—? +J2t, rim)k =+ C0s. 2n(—f 45 +¥m)1,—)
St mly the i’nFu,l: of inwFass—Prlke'r ~2 s
%L (B) = Coszu—Fm{-; szn-fo
4 (Sm 2r($o+¥m}k + sin 2\\(—{0 {m)k]
| The oub Pu% fs L sinai(fy-dm)k- This fs mulHF[;‘ed
by st 274t Jco cdelc L0 | -
. ‘}[%) = L s (2n (- Ln) ). sinomfed

= E (cos 1) (..FC—.¥0'* $a )k - cos zﬁT(-?Cfr I —’aem)]:).

» -

- Expresston Jov lbwex stde ‘band

\{I_Yz = Ji Cos W ('Fo+'|!c “-pm)k'
Expxess?oh —Po% UFPé'r stde band -
Y4y, = & cos sw(de-dy 44, )J,
Advanbages : | o
¥ TL does mk freq/u‘fve o side band -S'LLP}@SSfbﬂ Jilkey
noy 0. wWide band audto phase shHEE 'rJeL—wo'rk
* Crtbfeal POTES o adJus‘:'menlss ave ok Tequived.
% [ow audfo —F*recbuencnes con be eas,l\/ fvanswibbed.

¥ . Side bands also be swibched 608![‘/.
DPsadvam %a‘cdes =

¥ The system s wmore COmp[e*x than other two.
# De coupling woy be needed to aveld [ossof sf’gnaf
COMFonem(:s close Eo _aw:[f’o corriey -F.‘req/ue,nc\/.

[

www.Jntufastupdates.com 34



Compatbson bebtween ss8 genevabion methods.

| Extaa Hikey and
| sw?l,—ahi‘ng v 2L work

0
IS ¥ e_cessmy
;

%ngu Pavometer | Fribes mebhod | Phose shith 1 Thtyd method.
wethod
| | Mebhod | Filkey s used .|Phase shhfl:rng Stmilay to
lsed Lo qemove the -f:echn?q,ue 'S Phase shik
unwanked stde |used ko gemove |Mekbhod - Buk
band - wnwanted stde | Cavyiey fs phagt
) band . shifled bﬁ 90" ||
2 |0 Phas¢ ok vequired |Requives complex Phase shifk
Shf-ﬁf . . s
| phase shifb  |mebwork fs
’ | nebwoyk - stmple RC ckb|
5 _f;oss:‘i\ec nok Poss‘ible Lo posstble Lo. posstble L
| Tequency genevake ssB enevake 38 | |
vangeof ssB L Prenue { ~ aene'ra[,—g ok |
{ﬂ ae any trequentypt any —f'recbuemy oy —Fre%ucncyé
Need for tred | |
T Up- conversi TR ._ ﬂokqeqfufred | mob requited |
5 Cov\nple'x_i’l:j " [ESIS medium H?ﬁh | :
‘ Dest’ﬂﬂ 8 of Luned ckb Desfﬁn of q0° SYmme‘:‘r\[Oﬁ |
QSPqus Lilley fcﬂoe, itsize phase shifltey foy bdlaﬁcecl |
Weu‘ghL— ahduFF@HenH‘f@ 'moda[ahi wodulator. ,
frequency limit -f“req,uenqrmn?e |
7 |Bulkivness Nes No | No
Q Swf.[ichfv\‘a Nti‘b‘ EZOSSfba_[e _““""Eh Eas?l_\] ‘ Eas?ly Foss?ble.
&B?lnl:j e';usjcma efreuit Fosg?b\e | Buk exbra

| 'recbu?fred .

crys bal &
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Demoo\u,ainon D'F ssB Waves -

Theve dve %wo Hpee of d@WLDCIU,[aF:lOﬂ {-echmcbues

L, Coherenk dekection” method

% . Envelope deteckor wmebhod.

Cohe'reﬂl'r detection webhod: =

| V\!e can aecovey Lhe 'messacdz sr(dna mCE) 5'5
‘cobevent debection wethod by —ﬁollowmg P'rocec[uve

#Covxmde*r SSB wivVe ef%ev sult) ov gL[{,)
*APPI% - do Pwoducir wiodulator. |

*APPl‘ﬁ‘ locally cﬂenefra(:ed Covyrey (os 2fift  0s Second
mFuE ko P‘rocluc& *modu laboy

X App\td ok put Lo [owPass tilbey . The ou%pu‘r DF o

pass frlbey fs vecovered snﬂnal wm (b))

ss6 L -
2B Froduck - | VB - lDWP‘ass . s
stE) wmod ulaboy | o Btlber VolB)

Tﬂos b b

" The Ou,[-Pu,{: ot Pwodud: moclu[anw fs V(E) wheeh rs
pfroduck of seB ond covrler wave -

s(t)= ﬁ;_ﬁ (m[&) cosoit. b+ mlE) sin sfHLLJ.

i e L . -
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CoME =) eosgihEs e

| VU:) = _%_S cos 27-F, E (*mt%) cos 2Tl b = M(E) shn 2"'ﬁ %J ;

= %ﬂm[%) cog gﬂc[: + éig ™ (1) CDSzn-ﬁ% Slnzll—['\l: |

1
2

] %ME)(HCOSWC{:) s B b (si’n IR J

| s

| - AC”L‘:LE)'+' éq:-j [mib) cos il + (k) St eafck).
e — N
Wsa;%i?ll  unwonked s?ﬂnaf-

T+ VIE) fs possed -Hm)ugh low pass friker then we ggf;

Vo (8) = AcmlE) . |
This s Me(;saac Sltdnal‘ with scah‘ﬂa Jactoy Acly ‘J
Bub o practise fheve in phase ewvor ¢ in [ocally |

| ﬂenemﬁed carvier wave -

-

ssB | quclgcl,- VB | fow Fqss B b (E)
S(k) meoclulal:o'r fslk ey

’l\Cos(zT;-fc{v-tg)
Now s(t)= %I(MLE) cos 27 {, b+ w (£) sin 2’11"—&%)

VIE)= S(E) cos (3T dt +g)

= A (yld) cosand b cospThE+p) 4 vhik) S aikd -
COS(D.T]' £t —Hé)
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- 2 [W\LE) tos (uﬁﬁicbw +U>S¢) + ) (Sm q"i"hw)'*i
| N Smm)] |

[m[({) cos@ + o (£) sin 95] + Ac ('m (k) cosludbri) 4 A (Lr')
| sinlend Hw):]
. the desived Sfﬂnd‘ o “ | !

|

_\IDUZ):‘ Ac . _ gy A 8.
. LW\LE) cosg + w (E) stﬁJ.

| Eﬂve{oFe &é%ed:bv method =

I
I
l
l
|
|
|

Tn Lhis YY\e%ocl 'H)e: S4B sranal s demodula ﬁed
bY Qddlﬂ(a local cavviey %o it ok the vecievey and | |

then Passfﬂg {che gesulbant wave %hvouah an i

|

W] emelope |
? T debecoy [ W

Ac cosaT b - ' -

e\nVe\_oPe detecloy -

Considey SSB-éc wikh U'F.PeTl.Sloc.fe Eand- as
s(f) = (m (B) cos2midt - &) sin 2T1-f¢{:)

The local covyfer o 8i’ven by
Ct{?) = Ac cas 21}'1?5{7
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oviginal cavrier. T4 nob  clistortlon occuvs:

The wesulking signal fs.given by . .
VLE)- S{t) + A, cos 211-“:
= (mUc) cos.z\hﬂ L~ ) sin 2n—F¢[:) + A, cos2id, fr

= cos 2t (mk) +AL) - B (E) st 2t
The OLL[:PuE 0+ env’elope debectoy {s S?Ven by

\ (E) -——f( ?ﬂPhqse compovien l:)z -}Cosﬂ: o+ phase Compo n'en[:)l

| .‘ .=‘ f (Ac +W\[E))l...}( (Y"anJ 2

ZIA¢2+ m(E) + sA.miE) + v%’[&)__ |

c A
Assum?wa that w*(t) ¢c< A, = &) << A

Vo (E) = \'[A3+ aAgn‘n[k) ,

=\/A (H am[l:))
= A, f[-i— 2m£F:)

Stace |mib] << AL

Volt) = A, (H ZmUs)) [ (I+'1)'}2-.= |+ 'lz’ﬂ

2 Be
Volt) = Ac+ mik) -

Tn thes webhod [ocal cavifey -g'req(uene\f should makeh with

SRV,

www.Jntufastupdates.com 39



\lggki’ﬂ.tal side __Ezan.ci_E,;?in.bféiﬂdijaéiﬁa.nf s

| When the messaae sf‘cd'nal contains ex&r-eme[y
'[_O_w '—%fe%qe‘nc?es 558 modu[a-[n'or) fsl nok GLPFfoP?Ta{'e.
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