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Course Objectives:
Students undergoing this course are expected to

e Familiarize with the fundamentals of analog communication systems.

e Familiarize with various techniques for analog modulation and demodulation of signals.

e Distinguish the figure of merits of various analog modulation methods.

e Develop the ability to classify and understand various functional blocks of radio
transmitters and receivers.

e Familiarize with basic techniques for generating and demodulating various pulse
modulated signals.

UNIT 1

AMPLITUDE MODULATION : Introduction to communication system, Need for
modulation,Frequency Division Multiplexing , Amplitude Modulation, Definition, Time
domain and frequencydomain description, single tone modulation, power relations in AM
waves, Generation of AMwaves, square law Modulator, Switching modulator, Detection of AM
Waves; Square law detector,Envelopedetector.

UNIT II

DSB & SSB MODULATION: Double side band suppressed carrier modulators, time domain
and frequency domain description, Generation of DSBSC Waves, Balanced Modulators, Ring
Modulator, Coherent detection of DSB-SC Modulated waves, COSTAS Loop. Frequency
domaindescription, Frequency discrimination method for generation of AM SSB Modulated
Wave, Time domain description, Phase discrimination method for generating AMSSB
Modulated waves. Demodulation of SSB Waves, Vestigial side band modulation: Frequency
description, Generation of VSB Modulated wave, Time domain description, Envelope detection
of a VSB Wave pulse Carrier, Comparison of AM Techniques, Applications of different AM
Systems, FDM.

UNIT 111

ANGLE MODULATION: Basicconcepts, Frequency Modulation: Single tone frequency
modulation, Spectrum Analysis of Sinusoidal FM Wave, Narrowband FM, Wideband
FM,Constant Average Power, Transmission bandwidth of FM Wave- Generation of FM Waves,
Detection of FM Waves: Balanced Frequency discriminator, Zero crossing detector, Phase
lockedloop. Comparison of FM & AM.

UNIT IV

TRANSMITTERS & RECEIVERS: Radio Transmitter - Classification of Transmitter, AM
Transmitter, Effect of feedback on performance of AM Transmitter, FM Transmitter —Variable
reactance type and phase modulated FM Transmitter, frequency stability in FM Transmitter.
Radio Receiver - Receiver Types - Tuned radio frequency receiver, Super heterodyne receiver,
RF section and Characteristics - Frequency changingand tracking, Intermediate frequency,
AGC, FM Receiver, Comparison with AM Receiver, Amplitude limiting. Communication
Receivers, extensions of super heterodyne principle and additional circuits.
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UNITV

NOISE: Review of noise and noise sources, noise figure, Noise in Analog
communication Systems, Noise in DSB & SSB System, Noise in AM System, Noise in
Angle Modulation Systems, Threshold effect in Angle Modulation System, Pre-emphasis
& de-emphasis PULSE MODULATION: Types of Pulse modulation, PAM (Single
polarity, double polarity) PWM: Generation & demodulation of PWM, PPM, Generation
and demodulation of PPM, Time Division Multiplexing, TDM Vs FDM

TEXTBOOKS:
1. Principles of Communication Systems—HTaub&D.Schilling, GautamSahe, TMH,
3" Edition, 2007.
2. Principles of Communication Systems-Simon Haykin, John Wiley, 2™ Edition, 2007.

3. Modern Digital and Analog Communication Systems —B.P.Lathi, Zhi Ding,
Hari Mohan Gupta, Oxford University Press, 4" Edition, 2017

REFERENCES:
1. Electronics & Communication System— George Kennedyand Bernard Davis, TMH
2004.
2. Communication Systems—R.P.Singh, SP Sapre, Second Edition TMH, 2007.
3. Electronic Communication systems—Tomasi, Pearson, fourth Edition, 2007.

Course Outcomes:
After undergoing the course, students will be able to
e Differentiate various Analog modulation and demodulation schemes and their
spectral characteristics
e Analyze noise characteristics of various analog modulation methods
e Analyze various functional blocks of radiotransmitters and receivers
e Design simple analog systems for various modulation techniques
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| 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

www.Jntufastupdates.com 1



e e 2 lw—«-l f O S S S
l l*\lh-,-»-..—.,., T

(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.

www.Jntufastupdates.com 2




\ 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,

www.Jntufastupdates.com 3




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

www.Jntufastupdates.com 4



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-

www.Jntufastupdates.com 5



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.

www.Jntufastupdates.com 7



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[

www.Jntufastupdates.com 8



[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\ |

www.Jntufastupdates.com 13



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 .|
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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"!
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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
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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

« ACT A cos 15-4,E cona bt + whn Sin Gk sinaifet|
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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\/.

[
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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,
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\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.
Recouse -+he u?pevancl [oWe% side bands meek af
covatery -F'recbdema ond ik becomes didfeeut o
‘solate owne . dve stde band. To over come this
1 (VsB) Veslkigidy! side 'band modulation {"s‘usec{.
Ty Jchi’s %;no-c[a[-ajci‘on ome side band fs Passec] r:ompleﬂefy
along with  a tvace o7, ,V_es%faebﬁ othey side band.

~F

This techmique fs mostly used fn felevision Transmissios
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Modula ! Pre- armphifier | | Audto
Signal  —> (oudho) >@—->1 voltaje[ Ra0v
gource N d| Amplifiey

frg : AM Transmitter  with lowy~level

Te e lowo level bransmitters, the moaulation process g done

pOUSLY level and then dhe mo@]u[ahna srﬂna[ [£S ]xuseci

at o lower
| {hmuﬂh a }\r\ciln level  pocaty amPhFFe'f.

i The 'leulahna grﬂnal is Obmined 'f'rom G mrcrophon& The

pre amPl{fre( T oa Ej?rmlla censittve  class A linear \oltage amplrﬁ%r.

| This  amplifief vust have o high inpuf impecence. The - purpose. of the

pre amplfﬁer is b bvtng the source srgna[ to such o level So that
the input {0 the drver amplifiey 7s noise and distortion free. The

driver of the moch[ahng grﬁna[ e also o lineay amphﬁef which

amplhfreS the modulahna argnal b an ad@?“Q& level  to Sufﬁcrenﬂé

| drive  the rrockiabor -

i
)
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The RE Caryrer sigral is fom an oscrllator. Thrs can he
used to genevate the Cowster whose  frequency ghlb;[(% 'S guite
high. The budfer amplifeY i a low-gain, high nput rmpedence
lineay  amplifter Hat isolates the oscliatol from the high power
Qmp\ncTefS . The ewitler ollocoers oY -of lake oPemHonal amplffTEYS
1 are uced as buffers. Modulabors  can be eithey emither 0OY
collectoy  modulation Jqﬂae- The iotermediate and Faal powey amplfﬁ‘t
are .genem[la class A or B puch ~pull %3[:{. This helps to maintatn
in the AM  envelope. The oubput impedence of the

ampliﬁer ¢ matched to antenna. by using @ antenno

Sﬂmnr\eha
final  power
ma&hmﬂ netuaox k.

ﬂtaln poweY [__;\f_ﬁlj "f‘_ﬂ transmittey

Antenna
A"
|
|
Crystal RF Tuned 5 Plate [collechor .
slabor | Bureee | ge BN mﬁ: modulated |},
arrplIeY -
(covyeey) Amplifrey amplekrey P C([fj\;{fﬁg:mef i
7 t
b | Envelope ¢ ;_
ll'—_"_—___— detector |~ 7T T T T
.
Modulated Aucho : Audro
S’ignal —— uoltaﬁe S C; powey
goyrce amplifier | © ampl el
mp P
e %
ﬁa . Hrﬂih level rodulatos To DC SQPP%

www.Jntufastupdates.com




®
y Tn a Na‘n level  transmittey, modulaton  and powe? amPlhcm:z&Dn
ore cbre ok a hrakerr level. This requires the modutahng sgnal and
cawveer sranal bo be bmugM to a 'ceréam powes leve{ before modfols
i effected,
The modutaﬁma srgna[ qoes E'nmugk the same sfage as i
the case of loo power bronsmitter  exccept Ry the odditon of a
poLaeY arvptiﬁe_‘(. This s due bo the fact ot for hrgln-f_gvg[ tranemitbes,
the ooty signal should be biought o @ higher level before modulafrry
e comeer will olto be ab ik Full power and hence puoer of the
ooy saal be qute b enogh o achieve oot moddaton.

Ao RE picllaboy and ibs b are smilar fo thet of @
lda;(elvel bansmetter, The aamer  signal also veguires  on odditioral
poLoey” amphfrer before ik 1o given to the maL(anp The final povoer
aonplifey 15 the actual rodulabor - Goltector  modklobor dase ¢ fype
has @ Vérg 300:[ effrcren%, | |

Ad hvan kaﬂ ¢ |

The Ofrlvaﬁkage of hiﬁh _lovel eodubbol  transmitter s Hhot
all the Re povoer amPlrﬁver can be dass ¢ pooey araphfiey which

Con  be desrgneo[ o have very Higk po eﬁmenca of +the ovder of
80 tv qo. . |

E’HECE O{: P&[iciback on ngﬁ;mence, O]C p.i hariﬁi&ﬂﬂ

Generally Negabve feedback  ic provided i Am bantmi tters
wibn 8 to impove  therr  pecformance. The AM sigral fed b the

ankenna,

chould have, its EQVE’[OPG, as the messoge grgnaL anihble
at the output of the audro  oltage amPlEa(rer.
3
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‘Cvﬂs%al ‘ RE | Tuced Dyvivey Fote | coltectoy |
!
occillaboy —> BUFFER > RP_ > modulote d L S0
C;Cmeo Amplifrer Aroplefrev ﬁmphﬁ” closs—c power | 7|
~ | amplifrey |
—_— _____b_ Envelope ' P :
: debectoy [--——- - —--- ——d
1
: 1
wodloked | [Aude | g _ [udvo
Signal w(&age > fovoc
Souxce omplifrey amPl:fneM
IE e

Vi ¥ N
To DC mppla
Thie wotll be Hne case m% if there i o dhskovtron

pmduﬁecl n the aud*o powoer  ampli f(ers
The AM S\S\’\O\‘ to be vadaled is PkaéA up aE the PDNT

' its envelope s exhacted - Thes 15 then cubtracked from the

Vo[ha%e amthev OuEPuE- The loop a-b-C d-e-§ thus acts as
Yhe feedback [ooP- | |

This neaa{wﬁ feedback inpoves  the performance of the bansm-
tter as b yeduces the  dickorton of the envelope  of the rodrated
Srgnoi ba makma it dose[a resemble the messgge s‘rgna[ . T veduces
the roise and pouoey ‘frﬁgue_nc‘g also
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D

S FM bansmitte s
£M STé]nals con be 8enera‘fﬂcl etthey dmc’c%'bﬂ anng

the freczuencg of $he canter oscllator, oy ?ndwcHU b(.j Converhng
hase wodulation to dreguency modulation . zdccgfdr‘nﬁ to monlation

method emFloHed fhere are bt lypes of M transmitters,
x Dsmchd modt‘ia%e_d/ varioble  eackance bype  FM tansmtter,
* Tndf‘rﬂd[ﬁ [ Phase moc[u[a&J FM bransmr‘wa,

DitecHa madulated (VarmbLe reac_ifqme =ﬁHPe') Er\:»t_ bansmitter Artend
mo&bhf\a frod ebf |
e Reactance L-C 'Jr.ggt,{enc(rj ' C‘EOSSC
. ot migef o fFowey
2 moduladoy osci lafoi - mﬁ( plives . seneier
tocol
oscillatoy
‘J‘o :@"f) ]tc

Tn dmchH codulated M bansmitbers  the  fregueacy erodulatan
s caried oub ot o lower freguency and waith a smaller freguensy
deviaton - Then passing this fmguean modulated  wve Hwough fre'guen%;
mu[%fpmf it the  destred  cavveey ]Lreguemg Qﬂ;ﬁl deg;@d 3(rcgu£n%;
deaton i achieved. -

With fneguenc(zj mu[&rpl?caﬁoﬂ, the  tnskantaneous ]‘n&guean i<
mulkeplied. for  example, if the wnstantaneous frequency of an £M
oscillator 1S fi= £ 4 Af.  when passed drough @ freguency multipher
this  becomes nft« I tnpf, where n i the mulhplﬂing factoy
The ‘_Freczl.kf’,ﬁCg mulhplrcahbn can be achreved -b(tj passing the srgnaf
Hnrouﬂh o. class ¢ amplifrer ond hmma the  oubput o the degived

harmomc .
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Wikh fn?quenca mmng, the devraton w?ﬂ nok chan3€~ |
For emmPl_e, if a g.gﬂa[ with ﬁeguenca nf.t nof is pasted
.Uwouah Q. miver, which ¢ also fed by o local  oscillator 4,
the output can be tuned to  difference frtguenc(c/ nf. «naf

EL%tiﬂCa Sk_ahbﬂ&a gna ic
TE 1S dtfﬁwlf to ma_tnﬁ‘ain SEQEELI% of unmoohbfed

Coxrrex fmfzuenca when  LC oscillator i€ drectly ﬁﬁguenca modulated
to Pmcluce :ﬂe[ahve[a lavge devinton . The  umvodulabed  carrrer freguenty
con be kepk skable using an  automalic acreczuenca conbvol (AEC)ekE.
The bBlock dragmm of o %Hprca( AEC  chrcuik is shown  in below

’tri’]‘ Ankenva,
moau\a&ec\
‘l‘:_a Reackance | LC Freguency class ¢
modu(atoy oscillaboy > mﬂﬁplrev — — Power -
SC _ "
‘ . | N amPHl‘Ei D}f’
ot - ‘
Bias ‘ | | N |
LPF Descrimicator | ——{ Mreex ggmf

Quﬂ?ose {reciueqc(lj of  Carrvey TNCYeQtes .Thrs. hrgher fr&guen'cg |
o Jod Ho the mixey for which the other ip va’yaen(_‘(:] is From
the shable crgska[ oscillabod: A some  what hfgher acmguencd voll|
be fed to the descriminatoy. The descriormalyr will develop  a
posttive  dc VO[EG{}Q . The low pass filter (LPF) removes the signal
Comporent ond leaves Oﬂlld dc voltage - The output of LPR 1.e,
the positive  dc Uo[%age i¢ QPP[IECJ bo the reactance  modufybor
whose  bransconductance i< increased by the posttve de woltzge:
Tris increase the  eguivalent Capaa(:ance of the veactance modulaboy

9)
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&

. *Hwexe ba decmaﬁna the pscillabor fvt?c;uencg. The frtczf-{t?ﬂCg iNCrease
i the correey fvegumca is thus {ousered and bvcughf {o the
comect  walue. Bx‘aCHa, OP?OSIEQ ackion tokes place when cavrieY
frﬁgurfnca decreases, '

Tndkrect CP_lrla_se) mo@{eol ™ transmitter Ankeona.
Crystal - Phase Frequency dass ¢ '
y > 4 — Fowoer
oscillatoy moculotor m\l{iph@v oam Ph‘f?? {
| T
Vedta | o
stgnal g ln&ﬁmb{

Tn this technigue  the Phase angle e made o vary while
"0[3"\3 the freczuean (:ons%c_m’r‘ By this technigue , @ nge modu(af@
signal i genem{eci- With Some minoY  processing this Fhase
fmodutah’_cf Qi‘gm[ an be PaSsed off &¢ an FM as thown N ’C?

A very Popu'lavr indwect method of achremna FPM s

koown ac the UAvmgHona method "

£ : L
Crystal | % Sammer = TCEEY L e N Cﬂ?féfeg
oscillaboy — mu[h“PlTP\/ y. amplrrer .
. ]l— Fo :
A LOCG-[
0° Phase ProcuCt oscillokov
Shiftey [ odulatoy
ood laht
Sig;\gl ki || Integrator

M trancmitbey Armskvoﬂg method.
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Tn s method, the Tibal modulation bakes place ag
on GMplikude moduloted  DsRgc  2mgnal ke that a cystal oscillaboy
can be  used 1 desived.

Heve the Cﬂﬂa\ oscillabor genem{cs the sub cawref,
which  can be low, oy on the ovder of |00kHz. Ohe ofp from

the ascillator 1s phase ohifted 5((1 o b produce the sine term,
which ¢ then Dsesc modulated in the balanced  modulator by Vonl()
Thic 1 combined with the dvect ofp from the osallatov in the
Summma QmPh‘:ﬁ'erl the result then bemﬁ the p)nace modulated

sqnal. The modulahng Qrgnal ic pasted Eorough on ;nbeﬁmhw to
the moc\u[abw{ o 3e€ the {m?uenca erodulabed S‘Tgmj . At thic §Pa3@

the e_gq?va[enk | _ﬂe?uenca deveaton "0‘““. be low , So the armﬂgenpnf

ghovon in ﬁg. ic used to werease the peak deviakion,

www.Jntufastupdates.com
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Jhr—wgw-- 3
RECRIVERS

E—————

’Inkmduc_ﬁov)

The P“mﬂ‘fa reczwre,men{ of an ComrnuanaHon reCrevey
is that b dould  have the abrlf% b select the desived srgna;l
from amma thowsands of others Presmf ond o pmu.‘de
Sufkcient amPlfﬁfahbn bo vecover the mocluiahng aignal . To
provide  dhi primary  veguirerent recetver has bo cany ouk
dfferent 1(unchon§, s giuen' e lowd -

b Gllect  the eledmmagnehc wavee tansmilbed by the bransmitter
. Select  the destred  sigral ond  veject all others,

1. Amphfa the selecked modulated  carvter s'rgna[ :
k. _De{‘ecf A’cke m&:lalahha QTﬁna[ from the madulated RF SE‘]”Q('

£ Amplily the moclu[a&ng S’flé}f‘lol to operate the bud speaker
Recetver_types |

I« AM Receryey 2. FM Recedver

- AM Reﬂvef

W The Tuned Rado Jrreguencg Recetvey  and
] QuPerHeEeYodﬂne fecerven -

& Taned Racho Fn?c'zuenca @'QF) Recetvey T
_ : mephf%af
Anterea 7,<
ﬂmPli.ﬁ‘E( ampl?fwer{ st Detechoy M
rﬁ’ . 5,7——_
’! ,’ ,!
l{—- _——— e — ___l_’______________lff
Gangec(.
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o e e AR Y e R P e et es ot

The TRF Re onsish of ho  or three 'glfage: of RE QMPliﬁ."‘EFJ,.;

detectoy, audm amthreff and  powore amplifter. The RF amplifrey
Skageﬁ Placec{ bebween the antenna  and  detechor are wsed to
incvease  the skrmﬁ’rf,\ of the vyecerver sgnal before ik s -aﬂalrecl

to the  detectov. Thece RE amplifiers  are tuned to fix )Cre?uen(‘(‘],
GfY\tha the deswed  hard of freguencrervﬂxeveﬁ)r?, Hwea onvrofe
aplifiation for  gelected band of reguencies and rejecton for all
others . Ac  seleckon  and ampltﬁcaﬁm Pmcess s cavried out I
too or  theee stages  ond each stage must amplr% the same
baed of freguencres , the ganﬂed {un‘:na 1S prov?ded-

The amPlrfred srgna( i then democlu[al”ec( wiﬂa.d@&fﬁﬂ
o vecover the moclu[aﬁaa sgnal- The vecovered signal 18
CW\P\TBECI furthuy by the audo ampltﬁe'( followoed b(j PO aﬁvﬁfﬁﬁf
vohich pro\ﬁdes sufficent  gain b operaff’ o loud rpeakef- The TRF
recetvers  suffeved from  Aumber of anno\lj‘ung Pfoblemj- “These are
tisted in e next  cechon.

Problems in  TRE Recelvers

_

—_—
. m——

- T‘_Egkmg Scj Tuned C[[_C:utE

In IRE  veceiwey tuned ctrCuIH Qare mode Uarfabie 50 &haﬁ
H\ea ‘can be ot to the freguencd of the desired S*rgna[« Jn mast
of the vecetveys | the capactors in the tuned circuits are madke
variable - These Cafac.zégrs ore -‘gangeolr bloo the &‘Eages' so that
H\ej are  Can  be char\aea[ gimul’caneouséy when. the _'hmma-
knob i wtated. T have pecfect ﬁmma the Caﬁaafof value s
blos  the Qkage_f must  be EmCHJ came hut thir is not the
Case . The difference in  the capacibors cause the  resonant

10 wwwdntufastupdates-com e




- ——

S M meimtemme et e e — fn
“-{reczuenc(cj of each tuned circcit o be glrghtb ekiferent, thereby

increasing the pacs band .

2. fingkabtl&a

—a———

Ag ht‘g\“ﬁ 3&'«'\ t.$ ad\}‘evecl Q} oneé {ye?uenc\tj ba O\.
mu[trs%aﬁe a_mphfn’f , there are  more chances of P;sthve feedback

Hwough ome ghaa PG‘H‘ . ‘mgu[hna cn oscillations. Thece acillatiorv
are  unavoidable of hfﬂk freguenaer.

3. \f_q_r‘___r‘_gble Ba_r_\glgd th

TRE recetvers  suffey from o vanahor\ in bandwfdfk ove (
the {umng range . Gngider  a medium e weedver r‘@gurr@d
to tune over eCktz o l6uokHe and ik Pmurc{e.r the necesmfa
bandwidbh  of okHr aF @CKHa  let us aaleulobe @ of  dhis ckb

= a:._{:__ — SZ(K

Bl loc = R0

At leuokMe @ of the coil chould be 16t ( 1640k 10k )

bovoever | tn —Prachce due b vartows  desser dependmﬁ on Trey.
e will ot et g large increase in G- leb ur qsume fhal
ot |6uD kHz Mgueﬂfa 8 1 jacreased b value 0o inskead of 4y,

with this & of the el tuned circert bandwid b can be caleuloked

ar Jollbwas = gw- f _ leuok
100

= |6tk Hy

we con  say that n Ter g,
e €3 of the thned et vares over the requency vange ,
ﬂimlhng N pooy selechu&a of the recerey.

gecawse of  {he problerms  pf frackrn@ : rnslnbr[ﬂa and  bandedlt,

voxtokon | the  TRE yecceved haw  almost beea  replaced by “super
heh‘zrg)cijne Re s

- —-www.Jntufastupdates.com J




Qup@r_;efevcdyﬂe Recetvers
Ao, l—

’ ) FS 'FD"fs
é E RF A :
’ M\P\rﬁff k Mixer % :
i I / .
= ’, 4 I’ [ - ‘5_ .
/ II 0
I, 4 ' A4
\ / Local lﬁ? [Aadm
: | & T |oscbdoy ‘ Rl
: ! um,:hﬁd
: ; Il / -
‘ L/ 3
L Y !
Ganged J(lmﬂg

Re | fest ol the tocoming RE freguencies
d Tabermedate

¥ de)‘U[TP CI Qﬂd
&amo&errskcs

In S{)er \\ehrocljne
are converted b o fix Loty ﬁe?uencn _CaL[e
Jregrency (TF) - Thea  $his e iodercned e freguendy

detected b rcproduce the ortgmal information  emce the
of dthe IF amplifer ave ;mle[aemlen{ of the {mguenca to whith the

recetver s tuned , the setechutﬁd and gensrhvc‘g of Super heterodyne
Yecewveys  Qre +awf(vj uniform Hf\mu&jk out e I[un?n(j ange - |
Micer coraat 18 uted o onchce the {m‘?‘*fﬂ%/ frandatton

of e waming ocmnal doon fo TF - The ?nCom?ng S[gnals are
miced  varth o local oscillator f‘”e?"(e”{'j ﬁfj"a’ in uch a. "‘”‘a
that a  condont frecguenca cfference i maintained b the local
oscillatoy  and  the incoming sgnale. The i adveved by using
gonged {umna apacitors, | |

A showan  n the ZFTSU\F‘E’, Qn{ennq P{(kf UF the Loeak YddTU
Sigral and  feedr it to the gF amplifrer

12 www.Jntufastupdates.com
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: The  RF  ompliher provider Some aitial  gain and S’elech‘w‘gc
The ofp of the &F omplifier is  appled o the <o of the miver.
Tre muxer ako receives an ijp from local oscillator.

The ofp of the muxer civeat 1 drfferfnce.{yeiuenca {h i)
Com«\anlj bagonn @& TF.The -ﬁgnal at  this in&rn:\edr’"&l'e
containg  the Same moclu[a{ﬁor\ s the DF%;cj‘nm[ covyier
frecl by oneov more  GF amplifer sty
if Oblaned i these IFf s“}agef
1< aPP‘T@c’ o defec&ﬂ CirCuih‘
sndorma ton - ?rnalla dhe ofp of

frﬂ@uenca
- This grﬁml ¢ ampl
and most of the wecetuer 3&?0
The hrglnla am])hﬁed I mﬂnal
{0 reCover the Oﬁaina\ moolu[ah(\a L‘ EC{ r
debectw ckb 3¢ fed o audm and , 1lpzr;\fb h:_,
o sufficent  gain bo opemfe o cpeaker Arother inporan

: cuth A&C €
the Quferke{emo(jne receivey O AGC and - AFC  Clrluc ¢
Q Conflank olp uolEC&c]e leve| over a ch‘emnge

FOUKY amthTeY whic

wed o maistan
of  RE ilp Eigna“eve[f'
AFC  ctrcuit 3enem&f AFC ergnaf which i€ ured to adjush

ar\ck 'S‘l“ab'ili%e the JLY'E‘Z of (OCa[ OKCF[LabY:

Recevvey chamckerfs{rc g

| “The Ferﬁ;fmance of Jche radro

Leveskic s
i Terms gf {D\\nuoma veceivey chaal

L. S‘elechuf‘d

i 2. penﬁfrvfg

3. Fedility

H 'imaﬂe )Cyziuenca and i
S table epotting
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-

I S‘elechwla

———

Selechvtlj vefers b the odor[ifa of a weewer to gelect a
s“fgnal of a desired Jtreczuencﬁ while \-ejec[' all okherf.Se[echui‘fyj

n o a rocetver i ohlained bﬁ] wing huned  civeuits < There are
e cireuile dped by vﬂfpnahe ok a destred S1gnal fY&?"Lﬁf‘fg
The Q of | theee  tuned  craahs  defermines the Selec&vr/a.

A 3OOC| recetvey  rcolaber  tHe de._ctrecl gc“gna( i the RF gPechum
and e[tmmafe oll other cgnals. we knows that bandwidth of

e tued ekt ic given b(«j, @w:% _—g‘
_g __Bw

fA

where  § o :

r i ﬁxe mOmn{ fmguenca & 82 poigoeotor e

Novvower the  bandwoidb, ‘ebber the selechuffa- The below ﬁguf’e
ghovot  the Selec&vtka Gurve  For bhe -Eﬂrprca( buned <kt A |

Shoon 10, frgune belows , bandwidtl, 55 the difference blw-’tlﬂe_
upper 4, and lower §  iboff Freguencres eohich are locaked at T

ZdR of 0-707 rPo‘m\LS on the S'em‘if?vz% Caxve .

2. S’g‘ngzeé_iyif“y

The senﬁhmtg of @ communicabion yeceiver cefers the
recetvers abxh% to pickup weaksrgnahtand am])h% it The
more  gain tat @ receivey har, the swualler the ifp :rgnaf
necescary 1 produce desired  ofp poweY: Therefore [sensrhurfv s a
primary funckion  of the everall  veceiver gain. Tt is ofoften ex preged

I micvowlts or i decibells, The S’ensiﬁwﬁy of veceiver rosH
. J
depends on  bhe gain of the 2f ampkﬁnﬂr Good  Communication

receivey  hau S’ens;{iui% of 0.2 1 (uv

4
I

4 AR ARt s e aar
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f 2{3 S’ensehvaﬂ curve fof tﬂfrcaf vecetvey. . j
2™

e

IF\’E? Ktz. !

Sensi Hutfd any

3. Fg__d—‘-_l?{a

Fedrli% vefers ko the GBELE% of the receiver to reprcduce all
the -mochlahna ﬁeczuencres eguatl(j. The beloco ﬁgurﬂ shows the LHPTCQ(
a‘edt(&v curve ToY  modo recerer. '

The Fe&tlil‘a at the {peoer mod.xlal:na - ifa Typrcal PEC[E[i["d curve
feeguencies s determined ba the low " .
freiuenc‘g Yesponge of the 7t abkerunkron
amP\EfW( and the fﬂdth% abt the ndg
htﬂ\ne( moch(ahng frequencres is deberrvined N

freqguency —
by the high freguenca responSe of the g ¥

amgplifrer - Fedrlzly o diffcalt o obtain s AM yeceiver because Swd
fea%[fka cguives more  banduidths of aF qmplifier resulting i poor

gdechwl'a,
4 Tmage fgguﬁ_{\cﬁ and * tls Regection

Tuned & 5130 {MH?
JOMHT Coreut 31=31T M
S{:tmr\ b \|l H¥
r |
Mirey . ;( My ISR
[ TF T
Vi
MWL e
S‘.‘ﬁht) " UH\ SE&GTOM
tocou at 1Mt
osct{talovY




e0sider L Qufaerhefemchne Ye cefey havmﬁ an mhe’rnrvechzat&ﬁ
fyeeguer\c(tj of Hz tuned to vecere a womMiz  shakon - The loca

oscellalov fveguer\ca necessary foi  the hm.n@ is eoual o AMHz.
so thal i+ maa Produce an nkermed take freguenc(‘j of MHz.

Vo 4
Vi r
> - >
FoM b ﬁﬁ?men(a
LMz

ftg* Responce  of the tuned.
F  another stakwon opem&ng at MHr 1o also Presenk

in the arr, 1k 1 Poss.\ ble fov & b 385 inko the miver. A Soon ap
s s.ﬁna\ ot umhr (undenired stobon) Pvﬂfﬁ* at the miger
input ) it will  produce o difference fmguenca with the r.0- Jcreguenoa

Thes crfference fye?uencg MMz (32MHE ~3IM He) which ¢¢ the same £r
That e nowo have the tindettred  S2MHe slakon i additon o
the cesired szoMmtiz  staton - Tn the IF ceckion both the destred

and  yndectred grgnq[ will be &m\‘P]Tﬁ‘E’({. The destred Fr&guerwﬁ
of AMHz n Pus e ¥ alled the mage ﬁreczuenc(j»

A &ﬂ)erhe&m%ﬂe vecetver  muuk  therefore , be dem:gnecfé*o

have o very h@n zmaﬂe fveguenca veJecEron Cq[nbc”a Eog,ehrci
0] this QPLmOuf fyprzqen(‘d
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e | Q_Dg_b[e gPo__Lk_ma

The phenomenon  of  deuble gpo%hng occurs  ab htgker
freguencres due by roor fonk end 'S‘eleckut% of the recetvert.

dn this,  vecetver picks up came dhort wave  shabon ab oo
neaxbﬂ ponts  on the yeceiver dial.

Whea  the recetver 1 buned across  the band , a. ghon
sigral appaars b be at koo afferent fesuencrer, once af
the deswed freguenc(c{ and again when the yecejver s tuned 4o
2 bives 38 belows the decivod fregt«enc%y. I thie cecond ve,
the 9‘"8”51{ becover  the image , reduced in Sbrengﬂx bg the

image rejechlm, Hve makm@ it appear that the signal 1 localed
at oo freguences s the  band.

Receivey seckions

E:E F\mP'\ rr:fmr
Ry dd
_f
"?EC& |
K
P’ ) -\\
G
K Re G
ST 2 b
Fraa FB
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The RF amglther is @ tunable circuit - T s there T selezt

fhe  waoted {rﬁguenca and TEJE’('[‘" come of the umaaked feguencies
b noifé Ya{‘TOff(‘ FTOVTC‘G_P mrl'-mfgum

&ﬂd l’l’\uj %D ‘H‘YHPYOVe _(’rﬂna[
and selec&urg- I© @ buned  corcutt lloced by an amjolffmf

¥S usua[la o simple class A corat
Te wluer of resistors R oand R, i the brPo[ar cercuit are
adjwked such Hat the amP[?ﬁPf works  as class A amplifer. The

ankenna. ¢ connecked H\mbgl,\ couplmg Ca’sacz(m( to the baf(e of
fhe tansstov. Ths  oakes  the cocuiE VoY byoad band o the

Hanml"o\f UoI[( amPHH vfr&uoﬂa aﬂﬂ s@m[ Prckecl UP Io(j the anie;m
ouver the  collechr s tuned  with a Pa'a[(d vesonant  cocas

varcle the  nbial 9e{ecﬁvtfa( for the  mixer TNpU -
The FET ctruib  shoon i fgure i€ mOme effective thom the

bansistot errcwrt - Therr H.qu input ?mpedence mintmizes the laadzrg
o funed cirants, Huarebg Permr(“ﬁnﬁ the @ of the circat to be
h{ﬁker and -Qe[ecﬁu‘f‘y to be S’harpev.

The veceivey haw‘n& an RF amPL‘ﬁYY sfaﬁe haus folfo@?ﬂg aclvan(‘aﬁgj,

L Tk prourclef greater  gain , 1., betber sensrhut(fy.

2. Jt woproves  nage wfregumca ve jectton,

3. Tk TmPTOVQJ s'Tanq( _fo noise roto.

Lo Tk imPTDV‘e/S rejec{‘mn of adjacenf ur\uﬂ&ﬂ&cJ grgna[!“, mec‘mﬁ

better selechuikj.
< Tk onvtdef betler Coup[mﬂ of the mowanked Wu’(ﬁ’

eceiver to the antenna.




igr:_gr fmg_liipc(lf ghanﬁer/ Conﬁe»f &-M
Types I eremfeéj Breited  weve €
Self pecited Miver.

——

ci;_&“EPemfe[g @Eg_ib?c( mrixer
— Ro
NW\ % Ve

o=
:_:Lb

Mixel
Mixev xe
ot

[ _ _——

Ak Sepemkeld eecited  CET rwnef

n 4?7 one dewrce aclt gr a  miver while the other eugplre s
$e necessary oscillatons ~ The BEFO[M banmstoY 4, forms the Har%ﬁea

oscllabyr  corcur b TF  occlofer  wotth  toaal ﬁeguenca (6) FET T, 1 a
mikey, eohose ga& ¥ fod toith the eutput of local osciflabey and

bios 7S adjushc{ euch Hhat it opemkf in  a  oonlinear Pofhhn of ik
charactersstic . The  local oscillabor vartes the 3&&3 basr of the FoT b
to vary it bans conductance i a nonlneay  manner. resultng inker-
peedtabe fve«guencd ab the output . The output i taken through  double
buned Yansformer n the dmin of the miver and fod the

TF amplfey - The  ganged —Eunma apacitor albws  simyltaneos tuning

of miver and local oscillabor,

4O PPN [0 THT SO0-S TRT2V oY .
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tunmoq Capacitors — are wed for Rne odwtmenls,

&delf excibed tixer

thg‘ﬂ‘ F:Q‘L'%é éﬁq .
" Le

] oscillobor caf ]

\\‘_'CIB ‘__ . : .
\ A é > -z '
\\ 5 gﬁv Cb ”r‘ RQ_ w Qi 7‘-‘ T

\‘ ‘:I’T_j_ )

\ ¥ ° -{—Vcc_

——— — — —— " —

Hﬂs Slf eccted Mrever.
| I 5 Poﬁible' to combme the funckon of the mixer and
local escillaboy 0 one  croust - The ottt @mmanld krocon ad
colf exated micev. The eutuit oscillates and  the hansonductance
of the twasusby i wared in o eonkaear manner ab the {ocal osciliaboy

vate . Twe  varable  Hansconduckance (3.0) 1S weed ‘05 the bansidoy
to ampl:

Track g

% the TﬂCorY\T(\g RF Sr\qna(,

The process of burving cocuits o get the desived oupt re
called ‘"L’vackmg. Pma ervoy that excelr o fhe .’[:I’E%ugn(‘a iaemg fed |
o the TF QMP"EJCTE’V such errors  are  knowny  ar "Fracfzirg ervovr’
and  these  must be apded. B awrd erckmj ervovs standavd
capaccbﬂ are oot wed ¢« and garged CaPacrfwf with idenkrcal
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| sectons  are  used . A defferent  value of snckctance and Specia/
extio ccupac&wr colled  bammers and  padders are wed tood urt
the cpacitance  of  the oscillator 4o the pwwper vange - Thee are
oo Comrvon. vrethodr  ured Jof ‘crackzna . These are-

) Pocder ﬁnclcmg

2) Treneney {“rackma

3 Theee -point Jmickmﬁ.

) P@e{ @kfﬂﬂ

In padder Jmad:rna the oscillator
tnes  below he fr@uenca it should
be 0 midband - So the I creaked

i l\y\ne( than it tc creaked.

- fotzf
hg: T"&Ckrr\j error In pacHe»r fvac[c.'rﬁ,

2} Tritneney JC:Y@_L_&MC?

hrﬂ‘nEr H\Q f?f? it shoufcl be in mrclbafd%_
So the IF created 15 lers than 1t should be,
L and  a e enoy i creakd

T brimener ‘{mckma, the oscillabot bunes
% i T !

+]

0’
MiR Ma

f+3F

FZB" rrmefft‘[ enor 1 bmmer ““Ck"&?*
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The Combonakmn crrcusk  called {kree},”f
- pom b {vac[:rna can be  adjucted 4o

E | give zevo ervof ak {hree Po‘inH :
ﬁ acrors the  band ,ab each end, and
at he middle.

F(a: Ti\ree_mﬂ' l:r&th'ﬂa. +

sjlvee ~ Poj-i__{ {'-:TELC kina

aFo| M
~ A L Max
\__/M d Y

FTS Tv&(‘bwg €YYo 7{(\ 'H'\yge ])O'ih“' WIZ:‘TIJ,
'P"OCQChPQ {0 geP m[ugp D{” Ca’?a(‘j&ﬂ ’refju,ﬂr@d i qbove Ck‘{j’

) Rad  the min and max  freguencrer and the rcgw‘rﬂd osccllabor
'Ca[nctkar\ce v ho.

:Ftlry\n\ <

f

’Csn'f\'nr\ + IF

omax = f o 4 TF

oscillator CQ{;QCE{_G(\CQ ol @n be given as
C’-"W\CU(‘ :(ﬁmM)L

Comin

forrin

2. Gleslote  the Cixpacrf(lf\ce o and mar wolue of the sgna{
Corcugt {w\mﬁ CQP&C&UnC&.

CSMOJ‘ - (ﬁ-m)v

Cemin
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|2 caladate the  oscillatol hmm(‘j Qpacitance - Tt 1o gven 13(7 o=

n serres et Cp

CD = &E
GG,

. Gleulabe U(ﬂue of Padde,r ‘Cq[xlca!‘of CP‘uﬂnj @.bos .

-~

Comi )
o C;m'm N serey OOTH\ C;O @J‘lmin ’ CP) ./(C(‘mm < CP)

Comare Gmax I serces wath Cp . Gma C(:)/ (Gemon +(P)

omae - ~Comary (Gt &)
Comnin Comnin (Cerva +C?)

¢. Obtan e oscillator Gotl wolee TE gien  as

Lo Z -—l-_.____.
@ﬁ’comn)vfowm

— |

-_—

@ﬂm)%mm

T

fig® Too-skage JF amplifrer.




T amplifiers  ave tuned Voltage amplifiers funed for the fwed ﬂ

wenCy - Tk i tent functon ¥ to amply only tured uen
y o pliyonly ”

QH{\Q' and rejeck all  othert . Ar we know moct oF dhe vecetver
P | wm“(‘j Lo or mMore stages of IF  amplifiers are yeguired,

The abolsds F\‘ﬁum showor  the buo fhje IFE amf;lfﬁw . Tooo
S’E:ﬁes are  transiomer Coaplecl ard all T tansfmert  ace sigle
bined | 5-e buned or sraglﬂ Freiqen%j.

Chorce of -anje:rmed ra‘sle___: fresuenc Y

Qelecton  of jc[rxe ntermedra ke fmazumca c(epench on vanpuy
fackovs  while c%oofma the iotermedrate freguency tb 7 necersary
bo consicley folleaing factord, |
b Very hTaL\ ntermediate Fre?umc& varll vesulb 0 foor selechufg ana

poor  adjacent  charnel  vejecton. -

9. A hgh wlue oF TP tacreases Hackmg hiffraulbrer,

3. A low  walues  of  nlermedute fre?uency | Trage F\reguencd re jechon
5y PCOT.

oAb very lowy  values gf TF ,-&‘efechw‘ﬁd is oo sharﬁo cuk&ma of f

Be cdekande,
Wit the  above conticerabons  the shndard  boadcos b AM receivers |

Ctuning o 0 b lokbr] we an IF worbhin -the usgkie o UsS K.
The W6S KHE -TF s most Commanly wused,

range -
Ptt_@__b@_;_\r_\at'rc Gain vG)___DEEYD, CAGC ) .
Aubora e gan  contol 1S @ system b means of which
the  overall gaun. of a radm vecCetie Y i€ varred auﬁnmahmlg
toth dhe  waratons i the shengtl of the recetver smnal, to

mawtain  He mﬁ)uf‘ Conshan b

24
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“Theye are {wogpes’ of AGC coewls  in wee
- Stmple AGC
— De[aged AGC
Simple AGC
Tn g;mPla AGC vecetwers the  AGC -bias starl to ncrease

as  soon as e vecetved. s*r:cjnd[ love exceeds the: backgréund

roiseleve| . As a  vesult vecetver gaun skarts fu(lma down.;,.rfc{qmnﬁ
the gensrhutléj of the receiver, | |

-Vee

N Divde delector.

Low;’_am ﬁ”‘U
Frg » Sinple automatic - gain conbrol - crcut-

in this  arcut | de ldag‘ Pmduceo(‘% halfwave reckifiey as a
AM  delbectoY s uced to ‘C.Qn'{'rof the gain of RF of IF amPlrﬁflo;guam
Refoe applicaton of this wllage to the base of the RE and '%'in IF doge
amplrﬁe\' J&\e_ audm s‘@na[ s recnoved ba the loo-pass flfer.
The bime Constant of the dilter 1o kept at leost {0 bimes longer

Hon  the Pemd of the Lowoe st roclda fon %rﬁfuenca recetved » Tf

the hme €onstant i kept forger: it will gve better filtering,
\:)ut NE (,OTH Cous e Oh amoamadﬁ’[aﬁ n ‘Hne QPPhCaHOﬂ ;of the

aGC  conbrol  whea 'hmms from  ONe Srgna[ 1o another The
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Yecovered signal s then  parred %hrouglw €. 1o remove the de . ',

The resu[hna ac cignal s Aubher  amplified  and applréo( to
- the loudspeaker.

Delayed  AG(

~Nee

| Audio
amphﬁw

Thees hold ‘
. adjustment:

Qimple  AGC 1S clwtd an fmprmmp over N0 AGC at

all. UﬂiFOf{‘uﬂO{-E[J ;0 S’lmPlf AGC cucurt , the unwanked - weak S‘Qﬁﬂah
are amP\zf-ref with high g To avoid this [N delayed AGC ctrouits
not aPp\md to  amplifrer! unhf’ S@nql strength  har

AGC bial s
atter which AGC bins s aPplred Qs

reached @ predeﬁermmeé bove(,
with mmpl_e AGC , but mort .fl-ronﬂla. ‘
here , AGC O[P ?S. aPPiFECJ o H'\P dF;HZErenCe amplr’ﬁﬂf ba

duode  detector 15 above ceckain  de Eknvs*hplc{ voltage - This
bwechold  wltage  Can ke acljusted by ackushag the voltage at
Hhe posthve 'mPuf of the opemhhn?l amﬂp]rﬁﬁf-
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The  below *rﬁtme Showst  Hhe vesponse of o recetver woith etthed

S’W\J)le o de{aﬂed AGC CQMPQNCJ o one vatthout  AGC,

N,
>

Receier ofp volfage

I(ICcmma grar.ml SWSHN

FM Receive

_— =

The £M  Recetver s basrcdf!g a s'uperhefemq}gr\e recervey

amilor 0 AM recelver. Howcver it differs fom AM  vecetvey with

respect fo follocaing polnts, | |

5 AM  veceivey oPemEef 0 Mw and 9w bards , while FM recetver
opevates ot much H?g‘jef frequencies iz . geMHe b DEMIT

o limiter and  deemphadr  cwuts  ave rgured only i FM receive v

— The fechorgue  of cqemodu[aﬁnﬁ Fr ggral s different fmm defectm
of P\M S‘Fﬂru(» | | -

= M yeceiver wiee  difSerent  methods of ob&‘arln?rg AGC,

Block dmgram of M ReceiveY
—— = —

_ == =

-RF

fres

oo
(5]

' N
AF voltage Y
arplrired amplrﬁ‘enf

n
LILIL]




i

Diffenent éécmﬂeS in FM Recevess.

RE Anphfics Stoge

Sime
% M P

“ CLHIDD

nce  FM S‘nar\a\ hos o l&nﬂets bandwidth b ig Likely <o
encountes ™Move noige . Hence 4o veduce the noige ﬂfiawgeloﬁ

the Kece'lvexﬂ. Ar\ RF Qmpllf{eﬁ 5{'086 i8 v8ed . “Thig ciseui kg have

S

low input impedance | Suiloble fox mo}china wiHR antenna, impédancd

A Jadp‘\cb& et 18 &hown 1o e qbove i‘lawl@' Since HRe
aqh’- Jre‘cm\na\ 18 aﬁouﬂdgd, the §|p and olp Sides ose (Zolgled
fos RF P@PDSES- These 18 no Poss}billl'a of feedback and fRexe
b‘a Tﬂ&*ub'\\?ﬁd in OPEﬁOHOﬂ- Thevefove the Ciscoil doesnok fequive
Neubvaligobion. “The low input ‘mpedance of +he FET amplifiey can
be eaSil\d matched 4o antenna %ouﬂh o an_cd[e éecmdcm? buned
RE tmnsfosmes: Bath the 1P and ofp fonk Civeuit  ane duned
‘o Covies -f‘fequenc-.d- |

Mixes & Eﬂ%?—v

Lot TRe help ol locod o&cillatoy, 1Ar8 &a%e__ dqum Conves ke TRe
| o-3MHz for FM

~ ' F, Which 8
i \ Cosiers fveaueny to I-F,
mmmma | uj [(QEOK , Suitoble

: : 08¢t
Rexives: The localoscllaloy 18 usually the Clopp

fox vk -p*feq)uer\c%' and local 68cillator «fwecw,e.na& 18 not o
28 —wwwintufastupdates.com————




© Pyoblemn 1 FM Receives unlike 1o an AM Receryey Compoa(ed
M . - o a .

fo AM Recewes, Jrumma sange of mcomm% Cogsies {vequencies

fos FM Receives 13 Semoll, fwom B3MHZ o ogMuz te; aboulk

V251 Thug the h&ck\n% 13 Com?mqhvelu& caSa IR r,q

Recewvey

Since FETs gme leg] nOlSZ] Thao BITg | RF &mp\ Liex Sb«a&
ond mivey &hcae, v8&e3. FETe . WA [oeal o&u[lmtols ConSHuded
with BIT.

“The mixey &lmde vges ol tuned civeuit 0.8 TLS load - e
Ciscart 18 duned 4y Fatesmediate %merma ot lo¥ MHzZ and
hence Belectl The d#otence be tween ‘“CD"““B 000131‘825 {yequenc
and locaua ae,nezsa&d o&citlatoy -fmqpmca . o

_LF Ampl Lies 5 - |

,-u.n

Tn the TF Amplifies Stoges, the most of “r%e gain ot veceives

°q de\JelOPP-A . Yhe nkesmediate wﬁrecwmen ond bancluo\cl’rfq Sequitements
e nmgmaua’ much [onaezs Yhan 0 A Recewves. the {dp‘,ml values |

fos an F-M Recewyes opemHﬂa in FM band {fsom 83MHz fo OBMHZ |
are ootz for TF ond aooktz Jos band wid th . G(enetSaL(al :

-lwo TI.F amPllftﬁﬁ .-51:&%(’.8 ane €mP10‘d9d

The T.F Am\P\\%eg 5kaae, vseS a Yured  Civeut as 7lg load.

The avcuit 18 Wned to inlevmediate freq,uencat
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Amplitude Uit

'C.J‘L R %jggk

el L]
92 T © G 2R
T oy s
i \‘DD

Jige Avplibide  Eipmttey -

To Remove the OmnpliFude Janiakons of the 51‘3[0@[ 13 main
Sfunckion of the am plitude Vimi ke o

Vo T Uit Hing
‘Y?NE.‘Shobd '
- ,
|
sl - ' 8 nC 0
) . \ [
Y Rangld N
€
N . a f
1 . > \"g
Ony (TR} \

{:ifd ! Qﬁdpiml Limites Response Choackeighics .

The Regponge Charactenighic of the amplitude limitey Tt

\ndicote deom\a ok l\m'ﬂ\ﬁna Jolces ploce only foxy o
Cestain sange of P \lOUr\xcdc, . out8ide Which oukput Vw'l‘l'CS

ity “T\Put'

w

ﬂ)
o
&




A s R e N

TN

Ri

o
o

TUT U

-

e
x>

oy

o

Q\a Ampli'cude Limskes Qﬂ’oﬂ%-ﬁen
Chonackernstics -

\.,G-..T;L_;-f*\__/‘*—fm——/w
=

M

RéF&&Siﬂfa to the above f—ta we &e That a8 |p tncreaseg

from volue Ato B sespd oulput cusmenlt ol8o incveales. Thug
©o U"‘\'F‘“a has yel token ploce. Howeves . Companigion of
B ond ¢ Qhows thel fhey both yield the Some ofp Cuvent and
\Jo\\nae - Thot \Imi\:‘\na had now bee)km .volue B 18 the poifﬁ at
Which \\m\‘n‘r\a omkg and i3 ColMed HRe veshold of UmiHﬂg
A3 ‘npu& aeveodes Lo Cto D Theve 18 1o wi%e 0 olp, all

that hoppend 18 ol the Olp cwwvent flows for o Some what
Jnostes poskon of the ilp cycle:
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NOTSE

Thiroduction to nofse -

ND?SB 1 der—fned 0S Oq’\\f bmclﬂﬁf\’able elecd e ](

enegy Hhat —ch\s' with in  the .Pdssband of Message.

|
!
,

° o . P
signal. This  gives yise to an audible noise ' in o |

¥
i
i

System. The  presence of roise degrades the pexformance

of  Communicokion 5\[5{?0‘”_9.' | Tn this chapber we onalyze i

: |
the note fn Continusus !wave modwlakion System . For i
. I
such omalysls  we Lick  define the yeceivey model. <

Th we onolyze He hoke n AM ¥Lervers hamely
en |

SRS i ol n F
fpspsc, SSB - Fnally ,  we discuss  the noi n M 5

|
| Yo covexs -

Receiver model -

The Fg Shows the weceNer wodel in i most

bosic form. Moduloked Signal s slB) ond rnoise S wlE)
§ l .

)

.5'% | wl) 18 knoton QS Pont end Feceivey notce - The
iana

yeceey  nput slgnal % the Sun of s and wlb).

of band —pass Plter & Ax) - The band-

®
i
1

The oubput
wldth of o bandposs Priter Ts kept Just wide enough

o pass the modulabed $ignal st witheut dictortion .
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J_ﬂr\e demodu\a’:fnn process 'XtP'(e,genbgd b‘j +tHhe block e~

tquula’cor ldq)efn.:ls on  the wmoduloation wsed. -

Fiiber

Fig- Receivex model:
/\SNW

B B ke

: , . g2

Fg- Tdeallzed chovackericbic of bondpase fittered noke.

For  Yecelver mode! | we rowy denpote and de:wne the
")'Duow’t’r\j Uf\fﬂ%&

% we denpke Nojp a8 the power speckmi densivy of

nolie  wi) oy  both +ve ond —Ve -ﬁrqmues.

ndutdth  oF the wodulabed Signal oad i densted as

\ t

By

% Midband —FYeCp,Lfchf ic egual to the caowvder ’ﬁxeq(uenc\/
ond & ¢ densted as f.

1 Bond- pacs | B | Oubpub
| Band-pass | T Demedulator]—— Signd

£ Np ¢ 4he oweroge nowse  power  pey w«;\it bondwidth.

* Bonc‘,ub?dth ofr bond pass —PH\:&Y (s QQ‘/LLCL‘ +o ‘{?YMSW\?QSfDn

At e
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i b A a8 = B AT bt et A e B

-

akﬂpfcall\f', the Conguer —fireq),u.’_ncx} $. 9781 ond thevefore

we may Conglder +he Filtered noke nNB) as  narww band |

noke. ond B 1 defined n  Cononical formm ol

N = ntt) cos abet — Ngld) SinaAfet:

by b = S +ntb)

* The d.\f@rmae, noke powey (s %?Ve.n as,
: ex
O¥g- noike  powex =
= Ny By
‘* Ihpu-b §l63nal 4y nose Yol & %We.n by
Average  power of the modulo%% signa/, st)

AVQmﬁe; pouer  of Liltexed notse , nlt) .

@NHE

?
é . o
%'7? Olﬁ:pudt S\%nal 4o hoise ‘fa{?fo s qien by

Average  powex of  the demociulcx‘cecl rgq Signal

ELSN[L)D = %Vem%e powoey’ of ﬂl& noie .
:ﬂ& Channel  Signal o hole. Ya’do ic  given by
: AV&YOL%& power of the M
LQSNQ)L i AV% Powe)f oﬁ'norge, n me,ssauae, EancluJIdH-,
+ Fure o ment = SNR)
ENR),
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owg- noise powey tnit bandwwidbh X Bandwid

|
|

% The Hltered Sigral  ovailable  for demoduloion 3¢ defin ecl

- ..,_._.__...._.‘.._..-._“-St-—gﬁu e | -




¥ Higher the vadue  of —f—i’cgure, of mentt, bettey +he

P@(-Foﬁv\m\ce, o the wecewer.

ﬁ The ‘alue of Fgure of mexdt alto depends upon the
'bype, of modulation used .

-]

Netse fn DSBSC Recelvers o~

The  below -Ff'ﬂuxe, chows  the model of o DeBSC

o A O b it b il The g AT

i
F
Yeceey ting o Coheyent deteckor: As  chown in the vﬁ"’g@fe{

l
!
}
‘

{ the Filtered St%ﬂal S apphed o coherent detector wH. TE

At T PR T TP

. mulkiplied  with o locolly  generated cinusbidal  wave

(IR

4T

o anbe b using product wodulabor . The  product & then

| folkered using  Low poss Fitbex Coherent detector

wﬁ.nwmm-r-hzr,-.—»n.a o ——— T P . Py = AN

e~ —— —
| - !
| 1
bese | Band-pa ) product Y81 10- pasc It
,‘ Sf%nod ({2 I fiker { modulatpy Liiter T
| | T ,
! Cosanfet
f Neke, wit) | | ~ |
' . | Local - !
r : oscillodtor :

The +ime- domaun t’)LpreﬁlOn mﬁ DSB-SC  wave ¢ cdwen as,

B = mit) )

) = mtd) Ac cosanfets
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. —

Channel Sfcanal- to- noite Yokip 5-

It & glen os,

Avg. power of  modulated Signal &l

(SN = |
- AV@- power of nofce In meg bandwidth

7T

Sne) = S W
- Ny L)

-ﬁr\fefouﬂe/ pouer  of mpalu\oi:ed Signal = )

= [t Aceosa mﬁc{:]"'

- mi—-ul_) @aéosaﬁﬁct\]b

Al
= .AC%P -
|

wheve, P wepresentt  ovexoge  poudex o’F_ ML) .

| v o
Avexage  pouer of nolke In meltoage bondwidth ¢ given

pey S
-_ s ® ° od
oS nntj = a\rca. nowe Powe{A Uj)ll; bo:»clwxclth X 'Danoluh H\
| - | - ' pn?
= MNoaw
3
= New
T 1+
- s Ae P
LSNQ)L - ) = .=_C -
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Oukput  Signal- +o- neice  vokio &
Tt e g9ien Qs

Average power of demodulated m¢g Signal

ne), =
Average power of noie
2.
GNRy, =
hg*tt)

The output  of  band pass Flber
‘ ) = St ntk)
TE) = mip A oAt + Npth) Cosantet — nglH) ¢in y 7t
o wly) fc posced though  produck modulator: Another
fput o product  medulator ¢ cotanthet . The output of
product Mo du\,odco'-( i’g | |
Vib) = L) cosanfet

VIiE) = mlb) A (o 3Rt +N ) co¢ 2Rt t — Ng ) cosamtfet Sy

Vi) = mtd) A Q*-wﬂ%fif) + nold) U‘* ‘-"“”ﬁ"-t) - "8tB cihun
X o

———y

ol

vy = mtt;)lAt N r\-L;LlH N Cntt);rc +n-;;.bg) coc Uk b —

ni;@ s.i’ntmﬁci:.

This VB f¢ pased thwough  Low-pass filter:

A9

fet
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The output of LPF s

Vi) - mit) Ac + Nzt
o 2
. =o)Ly
whexe
My Lt)= Nl(;'_b)_AL e the desfred sfcaanal Componen{‘j
ot
ngty) = N lt) o the hnolse compor\en‘i:-
Average  power b gy = mIWw
| = mu;j/&]”- _
2
N
- A-c/l‘ 3 - A‘c P
- MW .*1
‘AVefouﬁe/ Pou)ex 019' nstj = n cl"(};)
°+
= &”IUTJ]
a
< L hFw
= 1 yx Avea under PO cuxve
) Neif)
= NpW
2 —w b0 W
sne) = MW APy AP
D -
hd L) Nowfy 2Now
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Figure of mexit (V') ¢ glven as,

O = lSNR ),
BN
AP
f T anw ~
AP
2N W

Thus, the -—ffcgw@ of merdt of D8B-SC Systerr i¢ 4.

Nofse in on SSB-SC System - |
of the SSB-SC System i just as

The block- QL:OL%YM‘

Ifrke.  DSB-SC Sycken e.x;:ept For the I—Facf: that bondwidth

of BPF ofF S8B-SC vocewer & exactly half of that

'b’eq}ﬁveﬁl for DsB-SC

W] produck | VW | Low- page | YW
modulator fiker | 7
ND%@, th) . T
Cosantel

Channel S["%ncﬂ-—{:t)f rotce vatio,

Avq. powex of  wodulated Signal
W e

SNR), = ,,
L )C Ay powey of noke 0 meg  bandwidth.

= Salts)
ot
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‘ﬂr\a e,xpress{’on me St -For on S8 i %i’vm o

StH) = % alt) cos 2kt + % N cnanft

"L

zArVera%e - powex’ of sty = _S?j

- — LA
= [’AL“;L@ ic_osmﬁc{ﬂ +Lr°rc~:2&) s?nﬂrﬁa’g] |

T L A o : T
ST = fg—, T cocantet + A AW ein ardt

L1
s AP AR
Y ﬁ) Ty Lﬁ) |
. AP
T
Mewge power of npp = ")

= Powdey Spﬂcbral dtnsi’{—y % bandeoidth
= ND L

LlNe), = AP
YUNpW

Oud:pufc Qf%nal— +o- nowe Yakp %

Avq. power of dew oduloked meg <ignal
$ne), = —
Averoge  powex of noie.

my* )

ol

——

nglt)
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The output of bond pass filker &

L) = <) + nt).

Therefore | notce Sr%na e expressed as
A = nptd) Cos an(fe- Bt — Nglh) ¢in a7 (- h)E
The outpul of product N\C?CLL]OL‘{DB’ [s
Vi) = b stk |

{sw) +otp) ] cosatifet

t

= 4 oosm&t?r nlk) cocarvfet

vte) = iﬂt_ ) cosandet + A B fet | comnlet +
I -

A .
Vi) = Ao oFanf b+ Prc_";‘(f) cinarfet cosafifet +
ol

\[tt) — ﬂ'{‘_mtt) 2 [+ C,DSL{W&%} " ﬁcm U:j anqx_ﬁﬁt +
X o Y

Nl SLcos 17 ((Lfe-Wh)t + ot AR &2 l:} —
3

"‘_&%3 j sinaz (pfe- @)t — Sin sa (9h) !:j

Heve, +the type of modulatlon used fs $e8 , So the

center %eq}mncq of band pose  filter changes to [fo- )y )

E\-r_ ) cot an - Wh)t— nglh ¢IN L G_t- W), ) I:J Coganfet-

l
Ne L4 cos AR @L—w{,,)t cpm&t nQU:) gin m@;w/n,)tcmm&t

i
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R s 7 e e

ViY) =

11

-

if

LHIU:) COLA u)'t] Lnﬁiu") gmﬂ‘uﬁf;‘]

www.Jntufastupdates.com

ﬁcm:t) -+ %L-{-:—j cospwt + 280 cinmwt + P“C'E‘Bcamﬁc
.r\
HIMM&) cnynfet + n?fj.@gém [&ﬁt*""f«y)t=f%,¢> cinan (2f
The vit) ¢ passed  through LPF, Tn LPF high ﬁfq_
—-U:Cn cjéS oxe a%iﬂudted Ou‘\cl Oﬂ[‘j Low ﬁreq;,tencfes oxe.
ollowed. So, the output of LPF i
VU«') - H‘CML‘{T) + Nttt CoLAWE + Ng (D) SFanJt
Y 2 .
= Myt + ngth
wheye
Y
nst) — N (H) C_OSWU-J’; + nﬂu’-_) g:n Wu?t
Y, o
| Avexage  power of Myl = MW
= LACML@JL
L’
1.
= E o) T fe P
16 b
Maéxﬁe_ powex ofF g = ng )

-+



(g = .
) = NEW o L W g
Y
T < N L#L)i} N L_L.)”
g\ T\
= M
l.f
(ENR) = m"'btt),_, - AP it & AP
© e Nowly 4N

Thus, the Hogure of mext of £86-Sc Cysbem K¢

12 www.Jntufastupdates.com



¥

I P bt U e e U AL s i i

" Nolse In AM  System &-

The block  diagram of  AM  FeceiVer ¢ as chown.

1
|
i
!
A
{
1

S <N\ . | ) envé,lop YU
> | SPF deteckor | .,
AM oo ,—J OLL{:Fut _g?eaﬁa_,
nwlt)

The time-domain expression for AM wave & given by

S = AcfI+kamty) ] Cosanfet
| .

EC\nanne.\ Signal- to- noike Yakio 3
| St
! (GNR) = 2=

e nELE)

of S= S

|

i

j PNC(O\%& poLEY . | .
| = &*@ Cos m&tj + [ffc\ﬁa"\’d:) €os aﬁ&t_}
|

- Aj’_i-‘l’ A_'Lko?P:-J—‘L.
- AClgE) Ak Pl)

- ﬁg_’ i\+ > ?)

Avexagqe  power of el = now)
= Now

Ly 3
(SNR)C _ Ae LH'.ko. P)
2 Ng W

Output  Signal- to- Nofse  voio -

my )

Sne), =
L - N )

——
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1

The  output of  Band- pase fitter & wtv)

W) = S+ nitd)

W) = A [kaman)] cocanfcl + nptbycosamfet — nglt)sina k.

W< (At Akamitd) +no8) | Cosaet — ngtt) sinsnfet

e

el = \F@” phage CDMf- )‘L _FLQuadm{:wr& @MP' )1/

. 1
elt) = I [AC,H%@ kamtt) +npt)] + (ngo)

Tn thie cage,
Ao (I tkamn)) >y oty

Thus,
Ac I+ kamtn) »7 nrly) v el

ety = Al ko) + N UE)
= A+ A‘c_ kam(t) + ntlb)
The oubput of envelop detector is VB

) = Ackamt) +hz ()

= myth) +ngty)

Averoge  pouer of  mytH = mpw)

= (Ackamit))

= Ac%kappbP

U
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=i

Avermge power of nolie e gien ac nfw

= ne )
- Np LLI«\))

ST,
Al k& P .
2 NpW

of  mexit () fo qiien oS

LSNR), =

Ft’%ure
{\ - LSNP—)D
(SnR),

b

P
g kP
w@ [+ ka P

2N

we  know that 'p' . the owerage pouRy of the

.

m@gaa@ Qlo% nod

p= 4 A
o
= k&’_&f\_ B kc: Bl
e ko A 2+ ko P
A :
= > [- A= kaPrmJ
A+ P

a3
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Noke in fngle medulated System .-

The  block diagram of an ongle modulabed  System &

The +Hme - domalin expressfon for an angle moduloted Coonier

s geven by,

SL) = Ac Cos[anfet +4w)
where G vepresents  the ingtontaneous phase :angle and
e Given o8,

$Lt) = kp m(H [ Por Phase mociula{:fonj

t_ [
¢ L) = a7k g J'mu;) JE [For *FYe;Luer)C)j mochﬂaf:wlﬂ

o

Heve kp and kg wepresents the Sencibivities of phase &
Frequency yespectively. The Lyantmicgion - bandwidth 8+

angle modulated  System detexmined by Coxtons wule IS

Br = alof+w)

‘UOL\U&L W Tepyesents the Bandwidth O’E. meq  Signal and

M g the peak -ﬁt'eq/uenq deviation.,

as  Shown,
sty o L) Angle v N Vo B
@ BPF Demgdulabvl s BpF SN
Angle (FM[pm) -
modatlabed

16 www.Jntufastupdates.com



P T ———

S(aﬁ R PE 'LU?) Fk’eq},lfnc), \Jl#j PDSL’ AL{TGCHM \’ U:j
£ = =5t ) | dseviminato =gty Filter (LPF) >my U::‘) N
wove "t ‘ Tl na(t)
Nusli)

The time domain  expression -Fox-f Frequency  modulated
Caaviex T¢  gien by |

St = Ao Cos|amhet + Zl?rkg:[:?ﬂu,’) dt ]
“The. nolse Con be exprested  In tems of fnphase ond

Opkad:ratw(e, Compov\ents oS,

N = Nplt) cosandet — Nelt) sinaaket

z  RY) cos (anfct +s_LtJ)

twheve, oLt - J_-'\-?;_LL”) i

O = dor C\&LL_)J
-7 A\t

The phasor dlagram of L) d¥awn by taking weference

2 lﬂ L\ '
os  phase of unmociglabed ceondey  f¢ as  Shown

?‘L,G) n 8 Ll’j
gttt
— S — — —— — -
At 9 Kﬁtl’,‘
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‘i Channel Sn"cdnal- to- notse  Yokio.
st

Snp), = —=

heo UE)

%A\rem%eﬁ powey of sth = g’“ug)'

i [f“rc Cofaredet +2n kpfm w)ou;ﬂ -

< AN )

- Arf’
=

Average  power  of  nolse Mwlt) = Ny LB
= Now

A‘LL

Thus,  (SNR), = YO
0

Oubput Sf'canal~ dp~ noice. ¥abiD —
Avexage  powex of demodulated S!’caﬂdl

LSNP«)O =

; Avexage  power of dhe Mno-i’se,
{ .

The output ot  bond- pass Piltexr S
Wy = S +nly
= A cos(anfc b g en) + RW cos (aafct+ i)

tohexe t
L) = anky [mip db

]
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A

The telabie phase y of the resulting U can be

obtained from t?\&' Fiqure o8, 7
RLY) sinlott)—4e)) }
Ac +RUE) (o8 (8t —$LE) )

Wy - oty = t@ﬂE

Nhile drgwfr\ﬂ phasor ciu"a%ram, = :"s‘ assumed  thal
oW > GtE) ond AcrRED.

we. Can write,

RLY) Sin elb)

fon (W18 —4 W) -

Refewring the  phasor diagram ¢F  noavoLo band noice -, we

teb RLE) SN B = nytt)

Hence,
Eon (V- B11) = ”:Lt)

c

Stace A >ynglt) we (oan wodte

Wity — ¢ () .f:J Nglb)
Ac

3
1

e aimemn—— i e -
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YW = gy + nal
Ac

The  output of -Freq}u;ncy diccximinotor I

vit) = 1t dywy
¥y dE
N __l_\ A ltj A . —
QK T Ac
vit) = L d b Lot d ngtt)
AN dt Q?FA—C dt
- o dngy
I df: [QWIL; W\UT)CHZJ N "_GLF
B d nglty
© kpmty) + :Um(, " )

= muld) + ng (Y

wheve,
Malt) = kg mly)
) = L dngly)
A7 A dt
Average  powey of mg) = miw
- 1.
=k W)
= k_FL‘F
prVQJFOL(ﬂe, powex of n4lt) = hj’ )
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‘By aPPfyfﬂﬂ fourler transformation, we qet

Na ) = M‘“ﬂa L § oAt Ne]

= Jf
prab’ﬂ

C

T SaB) and Sngd)  be the power Speckral densities
of  NgP) and Ne) Hen welathn ic Qiven as,
Snalf) = __ﬁ Sng &)
A
T¢ the Sanal G possed though LPF, the alue of

Sng tH) will be No-
T S = ‘Q_L Np
ﬂ_t‘l.-

The Overage powdeyr of nowe Qf%hd n d_emod.ulated Sl’%na]

©  Given oS W
ne t£) = ‘[Sno('f’) df
~ W
¥ N
= o p" Jf
1=
W 2 W
. > N £
ﬁhjw% 4t %szw
SN (wr W] L N w?
A 3 At
1~ R, W
lene) = kP 3R ke P
2 A

1’
i
!

1
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—ﬁ
!
2o
&
&
W
i

U@J/

we  knpw that P e the avexaﬂe PDUJQX OT; messmae,

Sfcana\ ond B T¢ %i’vm oS,

F': ' QML/L

r= 3K A 3 A"
wr Q 3w

Y= 32 zi,i)’/

'y

Y = % ﬁ'l’ w)'\QXQ ; db_‘]e, - F LmOd.LLlO_HDn |
g Index )

| Now Let ws Compoye the -F?%ure, of ment of

%FM w-rt AM

For loo/. modulotion  the -f-?%uxe, of merit of AM= -‘3—

2

The Houe of mexrit of FM = izp

To hove lese noike in FM  when compared to AM

we. have to toke

2

3 |
— > _
TP >3
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|

| Copture Effect -

'when  Compaved to  AM.

G
> p> 1

B> 04t = 0.5

The volue of B= o4t or) B= 05 ac,{:uaibf e
Laansfbon  poink  between +he  hovvow —band FM  and

twide — band FM.

TP R<05, +he FM o considered o< narvow band

EM  in which there & no  improvement in holse

Tn the -ﬁmq/ue,nck/ modulation ,

Eo&,ﬁgd:ed by onothey —Freqyenc;f modulated gfcana,l
-F’-*(ecluﬂno, content ¢ cloe to caryiex "ﬁfﬂ‘i}mﬂoi of the

The chéiver oy lock Such an - nter-

deglred FM wave:

_pem\w g,%nod and cuppress the desied FM  <ignal when

;rntd-ﬁe)fen& Slfgfm‘ fe gm‘:'ron%er -H\an cleS\\’&d Sl%ﬂal

IWhen the S%Yenﬂ{% of Itnterference cmd. desiyed

S{%na\ are nmﬂ\f equal , the veceiver fluctuates bacjc.

ond Jorth bebween them ie  wecelver locks intexference

danal  for  fome time and desired Signal for Some e
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the Sf%nal con be |

and thie Goes Yandomly. This phenomensn  f¢ Copture effeql.

j
|

whese l




Threshold effect in ongle modulation System -

The  threshold effect ™n FM 'S much more

pronounced than in AM. The Figure of mexit of £M

is Valid H the carvles-to-noke B high Compaved to
oty (e, enR>>Y).

Suppose i the 7nputb noise. powey s increased v

H

i S e

e Cowvier power o decreased, the (NR decreases conce-

%‘I/uentf‘/ demodulotor  disexriminator  output becomes  mote Om‘

%more Comp{reci by noise - Spikes Comes owt FM Yecervey

ond W OCNR fuxther decxeases., Continuaws SPTke_s Comes out

of FM  Yeceivex . .The_ M veceier v tadd o breakdown
‘when clitke  afe heoxd. This  pheromensn. & colled ac
Uewshold effect

| The threshold effect s defined as the minimum
1%('_066‘6{3—\’ to noke Yot that gives the output cignal o
%no'ise, wdo et lese than the walue predicted by the
usual signal to relke  Fommula  asuming a cmall ot
pOLOEY |

At the —P‘feﬁi}&ﬂ(/\f diseriminatdy  input % ofven by

1) = {Actng ) Jeoe At —ng L) Sin arcket

J
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where noty) and Nglt) are  ‘h-phase and guadmture

Yepresented by phasor diagmm s chawon.

P

Ng ik

° Ac - Chonpw”
Let uwe dexive the condftions  for  pusitive d\"cgs +o

sccuy ond  negaktive clicke +o otcur afe as Eollowos?

Condibions oy pusihive« clickss
) > A
Y < A < YW +d e

———

| dt |
'Cbnolf{:‘fons fox  negative clicks

) > Ac

Wiy > —7 > ik +d V)

doty)
dt
The condibhng o positive clicks  encure Hat o)

<0

pespectively . The velotionships  defned by thic eguation are

d\o,m%gs b\/ ax  vadians ond hor negat&’m clicke ensuye

r - - —_——
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Components of nowvw bond noise signal N wert Co\rﬁeﬂ

|
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that  BL8) changes by -a7 vodions during the Hwe

nerement db
Cozvies - to—hotce wmblo defined by

P _— H’LL_

| 2 B Ny

i
f

The ovemge  no- of " eleeke pey unit Hme 18 ?nvexsely
pr_opcr&for\q\ to P. Tt f¢ Seen that (¢me), vatlo % o
Gn@y function o P when P ¢ Qreakey than 10dR.
;Howexe,r, it falle slrw\ﬁgj‘%{ bwey Values of P than

b d&- Thic  fc ghown below:

~
]
5 t
N
L
o 1
' ~0 A
' -~
: g 347
| A e
i ~o <
i = -
| o) ?—6“' ]
|
i3+ ‘
I
|
o e —
Bl 2 4y & g to 12 14 b g 11

Caoover to noke tatfo 10 log P, dB
Tt\féshald Can be axoided by keepting P >a0 e 13dB

At S A
— 2 = —£. > 208N
26 Mo ° 7 7~ > 2ok
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~ 5kfp
V= "

As mEH = Am cos [ax k]
= P sy - A‘%!g

2 2
5>_ \{"3 Sk‘? p}: ..
21 B
the @xpresiion Soc .&g“mj - desofion s aRven oy

Al - \K_ﬁ MH)\mcn > l‘% Afncﬁ‘tﬁ\'ﬁ"ﬁ)‘mm
S e N YR K P

. at I?
S %[T] >0 oL cpt
and

bhere ‘3 L o dylghon inden of 4™ BJNQ,, b;{ B —~

Pre Ertpnes ss AN De . Lupumsus

- clechvrorie Q‘ATQ,\J‘"\-S s Low in lnm A £

Noise ?roéneec\
Lheveoses: gﬁ, "Eur \n-%tmtﬁ't)n R‘Bm‘h

T&nae , bat ot h‘ﬁ\n@r ——E«qu:an ciey W
S o urddorm syl \ewel , S foaeuricorm
TTRe hiher  moduloting
thar Fhe  lswer —Ere.g\mr\me,;. T ovevcome e o "\ia‘ﬁ ‘?YQ.‘iuenuj mdu\u\ina
Sppals  ove  emposzed @) buoved i ampihde n he W Hronumier
bedore  modddadon . Tms 38 Knowa o pre-emphars e  de-emphati  cradt
fatores e orgirl  ampiiude - Frapuengy  evactosisdes of he  indormtion Dol

e;.anq\* - noise redio s ghtoined.

Spyro! Presuentes  howe o lowar  aigpel Ao - noie Srorho.
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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 T,. The time T 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.

Continuous Sampling

Signal f (t) wsignal 31(1) Sampled

» Signal f*(t)
(a) Circuit diagram of sampling

f(t)“
(b) Continuous
Signal f (t)
0 >t
6T(t)1‘ © Sampling
[N IAn ===
0 - >t
() (d) Sampled
H N Signal £*(t)
0 T >t
il

Fig 8.1: Sampling process

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

!
v v

Analog pulsi modulation Digital pulsei modulation
Pulse Pulse Pulse Delta
Amplitude modulation Time m(idulation Code modulation modulation
Pulse Pulse

Width modulation Position 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

UNIT-VIII PULSE MODULATION 1
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ANALOG COMMUNICATIONS
amplitude modulation.
The figure 8.2a shows the block schematic of PAM generator. It consists of a low

—» LPF |—»{ Multiplier Pulseshaping | pap Signal
Modulating 7y network
signal x (t)

Pulse train Generator

Fig 8.2a: Generation of PAM Signal

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 f,,. 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 f;, such that f; > 2f,,. 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.

AmplitudeA
(c) Modulating
Signal f (t)
0 > t
Amplitude4 (d) Pulse train
T
Amplitude 4 (e) Natural
PAM Signal

. Hﬂﬂm L PAY .
S

(e) flat top
PAM Signal

o P
T

Fig 8.2b: waveforms of PAM

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 f;,, removes high frequency ripple and recovers the original modulating
signal. This is illustrated in figure 8.3a.

=

v

PAM signal
—— | Diode detector » Low pass filter

Demodulated
Signal

Fig 8.2a: Detection of natural PAM Signal

The demodulated output shown in figure 8.3b is close to the original modulating signal.
UNIT-VIII PULSE MODULATION 2
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ANALOG COMMUNICATIONS

A
Amplitude (a) Natural
( H N PAM Signal
° e
Amplitude % (b) De-Modulated
Signal
0 > t

Fig 8.3b: waveforms of PAM detection

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.

X - Demodulated
—» Reconstruction filter Equalizer —» Signal

PAM signal

Fig 8.3c: Detection of flat top PAM Signal

TRANSMISSION BANDWIDTH OF PAM SIGNAL

The pulse duration T is supposed to be very very small compared to time period T
between the two samples. If the maximum frequency in the signal x (t) is W then by sampling
theorem, f; should be higher than Nyquist rate i.e. f;> 2W

1.1
fs ~ 2w
1 . 1
Ty < — (since f;==)
2w Ts
We know that 7 < T
Therefore 7 < T, < ﬁ ------ (D)
If ON and OFF time of the pulse is same, then frequency of the PAM pulse becomes,
- 1
f= T+T 2T (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.,

T L L

2T
1 1 1 1

) e 2] P
T T

fnax=

Fig 8.4: maximum frequency of PAM Signal

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

Bt > finax
Therefore Br> L Sincer « —
21 2w
Br> —>» W
Transmission bandwidth of PAM signal: B> W
UNIT-VIII PULSE MODULATION 3
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ANALOG COMMUNICATIONS
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. Itrequires 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.

Amplitude *
Modulating Signal
0 >t
Amplitude 1 IR
Single polarity PAM
Signal
. | Hﬂﬂﬂnnﬂﬂ 9
Fig 8.5a: waveforms of single polarity PAM

In double polarity PAM signal, signal has positive as well as negative polarity. It is

shown in figure 8.5b.
A

Amplitude Modulating Signal
0 - >t
Amplitude 4
Double polarity

PAM Signal

IIN .
NUUHH UUV

Fig 8.5b: waveforms of double polarity PAM

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.

=
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+Vce

Rp R R Re
c
Trigger in Cl ' C, PWM signal

B}V 1, T,

B
Rp ' ‘
\NW Rg
AT 1

=—Cp

Fig 8.6a: monostable multivibrator circuit to generate pulse width modulated wave.

The stable state for above circuit is achieved when T; is OFF and T, i1s ON. The
positive going trigger pulse at B, switches T; ON. Because of this, the voltage at C, falls as
T, now begins to draw the collector current. As a result, voltage at B, also falls and T, 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 T, becomes sufficiently positive to switch T, ON. The transistor T,
is simultaneously switched OFF by regenerative action and stays OFF until the arrival of the
next trigger pulse. To make T, ON, the base of the T, must be slightly more positive than the
voltage across resistor Rg. This voltage depends on the emitter current I which is controlled
by the signal voltage applied at the base of transistor T;. Therefore, the changing voltage
necessary to turn OFF transistor T, is decided by the signal voltage. If signal voltage is
maximum, the voltage that capacitor should charge to turn ON T, 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.
A

D L™

Amplitudeo

Modulating Signal

0 v
A

Ll

Fig 8.6b: waveforms of PWM

‘ N N PWM Signal

> t

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

Schmitt R Level i
. amp Ly Adder [ Shifter —» Rectifier » LPF

— . >
pwM | Trigger Generator 'y l

Signal
De-modulated

ontpnt

A 4

Synchronization
Pulse Generator

Fig 8.7a: demodulation of PWM Signal

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.
A
. /\Vl\vl\v ’I\ I\VI\V I\I\vllv - I\Avl\vv — — w“ WW —
Amplitude Input PWM Signal
VA AA e > t
Amplitude $ —— | L
P ] Output of
Schmitt trigger
0 | ] > t
. A | : 1 : '
Amplitude E E_ ‘i/_. Output of ramp
ol ] VL senergor,
Amplituded | Synchronization
b pulses
0" >t
Amplitude 4 E E |
Lo Output of
! Adder
0 >
AmplitudeA
Output of
E Level Shifter
0 \ : { > t
Amplitude 4 \ 1 1 Output of Rectifier
g [ .
Amplitude 4 I De-modulated
signal
0 > t
Fig 8.7b: waveforms of PWM demodulator
UNIT-VIII PULSE MODULATION 6
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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 D; 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.

+VCC
R»
Dy 8 4
R, 71C | ppym
6 5553_0utr)ut
PWM
pulses_| C 21 5
Ci T | e

Fig 8.8a: Generation of PPM Signal

Amplitude ’7 H H ’7 ’7 PWM pulses

0 > t
. A
Amplitude

Trigger pulses
0 [l ] If ] [l > t

Fig 8.8b: Waveforms of PPM generation

v

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

UNIT-VIII PULSE MODULATION 7
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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.

Q

Flip
Flop

PWM
Demodulator

PWM
Signal

I » Demodulated
Signal

Reference Pulse Synchronization Signal from transmitter

Generator

Fig 8.9a: demodulation of PPM Signal

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.

Position of un-modulated pulses

Amplitude
t

Amplitude )
Trigger pulses

:

0

Amplitude [‘

| 1T

| Fig 8.9b: Waveforms of PPM detection

i >t

PWM pulses

» t

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

3 Bandwidth  of the | Bandwidth of the | Bandwidth of  the
transmission channel | transmission channel | transmission channel
depends on width of | depends on rise time | depends on rising time
the pulse. of the pulse. of the pulse.

4 The instantaneous | The instantaneous | The instantaneous power
power of the | power of the | of  the transmitter
transmitter varies. transmitter varies remains constant.

5 Noise interference is | Noise, interference is | Noise, interference
high. minimum minimum

6 Similar to amplitude | similar to frequency | similar to phase
modulation modulation modulation.
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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.

1 2 3 S 1 2 3 S

Marker pulses Max. Amplitude
of message pulses

Fig 8.10a: sampling times of message
sources 1, 2 and 3 and times of
synchronizing pulses

>t

H H Fig 8.10b: Multiplexed PAM wave
H H [ > t

Marker intervals

HH ’_‘ / H H\ Fig 8.10c: Multiplexed PWM wave

Marker pulses

InENil

Output

S Fig 8.10d: Multiplexed PPM wave

v
—

Input
0]  Slicing level P

Fig 8.11: input-output relation of slicer

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

UNIT-VIII PULSE MODULATION 9
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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 f.,, 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 f,, and in phase with the modulating wave,
corresponding to spectral lines at £=f,.

4. Sinusoidal components of frequencies equal to (n/Ts) + L f,,, 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)-2f,, (1/Ts)-3fy, 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) - nf,,, 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 T, 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.

UNIT-VIII PULSE MODULATION 10
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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..
Time
|¢ Slot
Signal | Signal | Signal | Signal | Signal | Signal | Signal | Signal
1 2 3 4 5 1 2 3

—_— Time

le———— One Frame —>|

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

UNIT-VIII PULSE MODULATION 11
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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.

Low pass filters

Message Low pass filters Mesialge
: mpu
input 1 Jf ypp (L . De-commutator 4 LPF (3"
Commutator ,~ 77" .
K N ¢ Message
Mesiazge e AN input 2
mnu 7 S ~/ \
——» LPF ' 5 Pulse de- NN \ LPF |—»
\“I\ ? M(f’(;ﬂfgtor | Channel 3 \fodulator —— /:'/' M
Message - . N Message
input 3 / T T input 3
—PW 2y LPF o . LPF |—»
| Timing pulses Timing pulses
' E Message
Message input N
inout NJf | o LPF —»
Fig 8.12: Block Diagram of TDM 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 | This is used in digital telephone,

communication.

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- | It requires

modulators

commutator

transmitting end and de-commutator
at the receiving end

at the
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Code No: R1622044 R16 SET -1

II B. Tech II Semester Regular/Supplementary Examinations, April/May - 2019

Time: 3 hours

ANALOG COMMUNICATION

(Electronics & Communication Engineering)

Max. Marks: 70

b)
c)
d)

b)

b)

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

Explain the need of modulation in communication system with one example.

List out few applications of DSB-SC modulation.
Explain the few Comparisons of FM & AM.

Define the term fidelity and explain its importance in Receivers.
Define the term Average noise figure in detail.

List out different type of Pulse modulation systems in detail.
PART -B

Draw and Describe an expression for AM wave and sketch its frequency spectrum.

A tone modulated AM-signal with a modulation index of “m” and base band
signal Frequency of o, is detected using envelope detector, whose time constant is
RC, for Effective demodulation, show that (1/RC) > [m (om/(\/ 1-m2)].

Draw the block diagram and explain generation of DSB-SC signal using balanced
modulator.

Discuss the effect of frequency and phase error in demodulation of DSB-SC wave
using synchronous detector.

Explain the generation of N.B.F.M using narrow band P.M generator along with
necessary equations.

Draw the circuit diagram of Phase locked loop for detection of FM and explain its
operation.

Draw the block diagram of Super hetrodyne receiver and Explain the function of
each block in detail.

List out the different Classification of Transmitters and explain any one type in
detail.

Explain the threshold noise effects in angle modulation system with suitable
diagrams?
Explain the concept about pre-emphasis and de-emphasis along with circuit
diagrams.

Explain the concept of how a PPM signal can be generated from PWM signal
along with circuit diagram.

Draw the block diagram of Time Division Multiplexing and explain the function
of each block in detail.
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(3M)
(M)
(M)
(M)
(M)
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(TM)
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(TM)
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Code No: R1622044 R16 SET -2

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

s s s b b bt P P P b b b b Pt i b b s

PART -A

L. @) Derive P, in Amplitude modulation. (2M)

D) List out few comparisons of SSB and DSB-SC modulation. (M)

) Define the terms wideband FM and Narrowband FM? (M)

d)  Define the terms Image frequency and Image frequency rejection ratio. M)

e) Explain the different noise sources available in communication receiver. M)

) List out few comparisons of PAM and PPM. M)
PART -B

2. 3) Whatdo you understand of modulation index? What is its significance? (TM)

b) Draw the circuit diagram of Switching modulator and explain its operation in  (7M)
detail.

3. a) Explain the principle of coherent detector of DSB-SC modulated more with a  (7M)
neat block diagram.
b) List out few Applications of different AM Systems in detail. (TM)

4. a) Define angle modulation? Explain different types of angle modulations with (7M)
mathematical expressions.
b) A Sinusoidal carrier of 10V, SMHz is frequency modulated by sinusoidal (7M)
message signal of 50V, 100 kHz and K=50 kHz/V. Find Af, B, band width and
power.

5. a) Draw the block Schematic for FM broadcast receiver and explain the function (7M)
of each unit.
b) Draw the block diagram of FM Transmitter and explain the function of each (7M)
block in detail.

6. a) Explain the noise performance of DSB-SC receiver and prove its S/N ratio is  (7M)
unity.
b) Discuss the threshold effect for AM with envelope detector along with (7M)
derivation.

7. a) Explain the PPM generation from PWM with a neat block diagram and (7M)
necessary figures.
b) Explain the different methods for generation of PWM along with circuit (7M)
diagrams.
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Code No: R1622044 R16 SET-3

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

s s s b b b b P P O b b b b b i b b s

PART -A
1. a) What are the basic constituents of a communication system along with block (3M)
diagram?
b) Explain the concept of Vestigial side band modulation along with wave forms. M)
©)  List out the different Advantages and Applications of FM? M)
d) What are the main requirements of AM broadcast transmitters, along with (3M)
block diagram.
€) Define the term noise figure and noise equivalent temperature. M)
) Explain the different applications of TDM. (M)

PART -B

2. a) With suitable diagram explain the square-law diode modulation method for AM (7M)
generation?
b) An amplitude modulated voltage is given by V =100 (1 + 0.4 cos 100 t + 0.001 (7M)
cos 3000t) cos 10° 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?

3. 2) How do you detect SSB waves? Explain with neat diagram. (TM)

b) Find the various frequency components and their amplitudes in the voltage (7M)
given by v (t) = 100 (1+ 0.6 Cos 5000t- 0.3 Cos 100t) sin 6x10°%. Draw the
single sided spectrum. Also evaluate the modulated and sideband power.

4. a) What is angle modulation? Explain frequency deviation, percent modulation, (7M)
phase deviation and modulation index in detail.
b) Explain the Armstrong method of FM generation along with circuit diagram. (TM)

5. a) Explain the following terms in detail (TM)
(i) Amplitude limiting (ii) Frequency changing and tracking
b) In a broadcast Super Heterodyne Receiver having no RF amplifier is tuned to (7M)
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.

1of2
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6. a) What is noise? Explain the difference between thermal noise and shot noise in  (7M)
detail.

b) Explain about noise effect in DSB-SC and obtain necessary expression for (7M)
figure of merit.

7. a) Describe the synchronization procedure for PAM, PWM and PPM signals in (7M)
detail.

b) What is FDM? Explain the importance of FDM over TDM along with circuit (7M)
diagram.
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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

o s s s s b i b b b i P b O b b b b b i i b b s

PART -A

1. a) List out the few comparisons of TDM and FDM. (M)

b) How can you obtain a DSB-SC signal? What is the Band-width of DSB-SC (3M)

signal?

) Define Single tone frequency modulation. M)

d)  Define the terms sensitivity and selectivity. M)

€) Explain, how noise can be calculated in a communication system. M)

f)  List out the different advantages of FDM over TDM. M)
PART -B

2.3 Derive an expression for AM wave and sketch its frequency spectrum. (TM)

b) Draw the circuit diagram of Envelope detector and explain its operation along (7M)
with wave forms.

3. a) List out the methods for generation of SSB-SC signal and explain any one of (7M)
the method in detail.
b) Discuss the process of generation of VSB waves along with its applications. (TM)

4. a) Explain the detection of FM wave using balanced frequency discrimination (7M)
along with circuit diagram.
b) Explain about the spectra of NBFM and WBEFM along with its applications. (TM)

5. a) Define AGC? Explain the different types of AGC occurred in Receivers. (TM)

b) Draw the circuit diagram of Communication Receiver and explain the function (7M)
of each block in detail.

6. a) What is FM threshold effect? How threshold reduction is achieved in FM (7M)
receiver in detail.
b) Write short notes on Noise in AM System and how to avoid it. (TM)

7. a) Define PAM? Explain the generation of PAM along with circuit diagram. (7M)
Give merits and demerits of PAM.
b) For a PAM transmission of voice signal having maximum frequency equal to (7M)
fm=8KHz calculate the transmission bandwidth. It is given that the sampling
frequency fs=16KHz and the pulse duration t=0.5 TS
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