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for -Freq,uen%modulmkd Weve &£ alko Skereh meceSSazr% Wat ve-formy .

L Frequenuy Modulehion 5 & process of aliering dhe frequency of-
Caxvier Aignal m Cilccoarolance Witk tRe im3tantancous vqluea36
message Aigna) BY Keplng amplifude & phase of Qicr (srsfant.

—+fme domadn X presSion)

Time dematn expression °-
AN AN\ NN

- Lot the 3tantaneour AValue 4 Carviey gs?gmod i3

- Led dhe fnstantancows Value st messege gigrel 13

+ We ¥now o the Standard equstion of -Angle meduleded Wave
B Fa B, st = A Cos NCO I
e

Whese ;) = Angle § PM wove (modulaed woeie)

+ We know that The Frfarioineous frequeacy fr) § FM A19rad

5 giveo by  f ()= £ + Ke m(4)
— &)
toheve, Kk I} = -‘Fweq,uenuao Sensiy vity
M(3) = message 5Aignal
' e know Thod He Angular Prequency,
wi4) = d i)

ol n
P e
2 E @) = < (1)
° s ‘F&;(T) :—‘—ﬁ{_ef(&)
A~ A4

3 (5)
Substdwlr 4 (4)= p 4 M) @ equedion (5) we ge




forikem@® =1 d6iH)
<K ot
e ICHES
P = &nf. +9x Kpmld) — ()

FAPPY Todegrod on bots Sides of equadion ) Ne g

d o;
IZ.FF (#): J7 (&R"FC +an Kf-m(*)] at
%

C;) = axf.t 4 an K£ fmur)ou’ .
=)
- The Generad €9,uokion 4 FM &igna) K

StH)= AcCos O1(+)  -tigig equadion (1)

IS(:U: Ac Cos[ampt + 9 x Kgfmu)dﬂ J —(®

EY Uodivn (@) 18 The Geners) equodion of [:Mﬁj%'i%«u) o~ aag
messoge Aignal m9).

for, m(+) = A _CoSanfsT

S S
fmfﬂdf = fAmCoS&M?mﬁ Ut ('fCDSvaL: 5%7\5
= Am . S aﬂ?m(;}»)
EYT N
SE)= A CoS [amfcr+ amKp X A s ()]
anl

= Ac Cos[anp 4 4 ‘<£:E b S Q% it )

o

SH) = Ac Cos[onb.4 + B S102A frd] 7

(19)

Eedion () 15 e glandard eq0odi m 3 M Signad For

M) = An(osanfnt - tshewe B= Khm AP 0 oduledion Tndx
"f‘m #m eT‘ F:M /%?8*\9\’,

The vequired vaerﬂ‘ws ), Ch 2 S are Shown in =!y?9ru3€(2)-

Venkategha: M 5, TRE £ AdTunc+ Faculid , Dept oR ECE SWIT




AM)

Amb< - — - -~ - — - — o émesmge&‘ﬂml
\ | M) = Ange.’sa’b'}m‘-f

)
=
%
S

J
L A — f l |
NCA AR AN F

_ , N )
WALV VVYITVY

Figuse(2): (a) Messmele Z9nal ’IWNH 'OD) GwievsSigral ()
(@ Fregueaty vloduladed -FM)&ignal .

Figu 2@) &howg e —3fFme demain YeprtSeniation of FM-&igned

St4) &howa % eg.updion (10) . The FPrequenwy 2 S3) Daeos)
\ N A AN E 2
VRIS WIS TPy I messey S5 rad MED b o< Fos kg

' 1 phage Modulagion -

AANNS  ANANANNA AAAN 2

Tt 06 & proess of adterfng phose of Carvier Bigned T
accordance Midh The WRtantaneous \alueg of message A Gl
M) by keeptng amplidude & Frequenwy sf Gwler Coswlant-

Ttme Domaio Expression op PM-&ignal & Qrven by
S= Acles Grl1) = 0:) = @nket + kpmi(h)

S) = Ac (oS [arp4 + Kp ety I (:ph(qffd f;’l};iﬁjﬂ)«lﬂj Eignol

W st kfa = PhGSe §&%THV?+16L Laramedes .




y
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Aignalg ave Covieledtd I5 each Oihey .

* T i module, evly Frejuenyy modulation s dseuried B
G’,Szt"fl- TP Yequived PM-Bigna) £8 Generated by Using Indived= metnod
03 Ahown ™ 4Fgux @).

3. clasariCation of Frequeney modulated Signala:-
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* Wide-band PM Hechnique s mally used m High Qualtty.
MUBTC Aignad treingmissien).
EXxample s £ M- channelx

Pasamyedey Naz50 1 Rasy) Wide pand
EM FM _
L Moduladion Tndex | | ocqfinn 1 Greates than 4
P
2 Basd wid
E iath R fryy &Fm+&A~FWW
3. ‘Numbey
Stde bq:ﬁg TwWo Inflfnﬂ-?
e ey AT |
4. Freq/ueau;vb_
Messege £l0 | 3OHZ B ZkHz 3043 4 s KHz
([ ])]
_______—_____————-———_________
5. Maximuwm e e

I - © —‘__—______-__________'—'— 3
|6 APPROdion |speech Aigra) x| Music Rigne) Tan

EX3 Mobile EX: FM-stediong
Cemmw\ia&—lm

annely |

/ i = Vv
VeénkatesSha M, TRE & AdJundt FaiF} s Depr of EcE SVIT



10

Sdjenoibands PRhErea ‘tod el mdénitl)

Ls Nayvonw band FM Bignaly arve Chavauerized by modu\a\h‘eﬂ
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K 0DULE -2 — - . >__
W 1 ‘W%@— ‘
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L problents)
&y of FOM =

L Gooma) EWtien o Argl Moduladed wave:
To
StH) = A Cos (&) .o o= Acljé Pomer o

FM-Bignod
P st

L Genaw Equolion F  E i ave .,
St) = A Cos [ankt +anicy j'mht) dt |
fo m(4) = Ay Cos AEF
St = Ac (os [anfct + R Stnant,i]

* Flenees dreguenny of £M Sgoal -

f;, (H) =1 _cl[e‘.tk)]
2R oft- S 6) = Angle § Fa Aigred

B Mprloum Frequean) Deviebien -

o KEAZBA R 2 = Frequony Sty

Max
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1, The equakion for a pM wWae X,

S(H = 1080 [5 %I + 5 S0 12x15°F]. Calcwods
(1) Cawriey Frequenyy Tune/Tuly - 2017

(i) Modulading Frequency
(1) Moduladion Tadex

(Tv) Freguencwy cJe/\/Yodqm
(v) power disSipoded 1y 100SL .
lgepaiks
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SH)= 1080 [SIxiIF & + 5 sin 12X1654)

W k-T. Stendard equatian of Fiq Aigral, (0
SH) = B, Sn [2akd 5+ = ST 2% fst )
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iv) , e R
av) F Tequenwy deviefien [Aﬁmwc]
Wek.T. IS = ww
e e 5
coaf, = PXE = 5X AP = 95SXI0 HE

(v) PoNey du&%lpo&t‘cﬁ ) oo ®

P AC - |O — oD -.—O.gl,\l
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£ When a 50-4MHz Cawies T8 Prequency odu ] eded b"j a

Shusoida) AF moduladfag &igas), dhe /D%‘Tgh%t‘-#reﬁ,uema#
Yeached TR 50.405 MHz . Guleulals Dec 20i¢|
() The Frequeny deviodion prodauced Jaa 2013
(D) Cawier Swhng o dhe Wave .
(i) Lowest~ Frequeny veacdhed
Ls Given dedaz P = 50.4MHzZ -

AX
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-— = “ é_. ) é
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NW ﬂﬁ:\n?: WK T Camiey gp\))%‘)g: &XAFMOW
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i
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3. g s o — _'ﬁ(wL)m;'E(—’_éﬁmm
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2> An angle moduladed Signa) 72 depfned bfj
S = |o cos[an x1P4 +0.9 St 00Kt | Vol fhad 15

Fot\wim%‘: T ]Jq)\/* 20l¢
D) power in moduloded X‘QHQJ

i) The Frequenwy derviation, of
i) The AP XTmalz Jramgmission banc(wsdn%
Ls Given dod * “TRe —Angl moduladed Riged (FM Bigra )
‘SH): lo Cos [RA Xlo£} 4 o. 2 STNADOA L) —@O)
T th Kjandowd €quation § FrM Zignad s
SH=4Ac s 2784 + P Sm andit) 6
ba Gmparing () 2(2) Ne ge-

A= lov - QA f= 27 X 10° S p=02 QR E,,= 000K
= §o= X0 hz =>f, =1ovo 2

) Poles M ST P = A o ke R=10 ("2 NotGiven
defau lt+ Value

Pp= 0% & R=19)

XX |
,) Pf— 50 I
Preseny doviakion (of, Y-

of = pxf, = 0.2 xlooo= L00HZ -

Max

) *I'iromgwuss»mq B«\Mﬁ =

NANANNA

+ox %1\/1"0 W\oo\u\a&ﬁd) (318»/\9\) 15"0 Q<1 o .H%
Given &ignal Tz Nanow bard F ¥ Agrad -

g - — = KHZ
BNz 8, = X000 =8
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4. An BEM Nave K ole%{neo) bbp SH)= locos [4+Sinéas].

Fiod the ganianeols fregueawy of  St3)
DQC—J.olq,/

t‘> qQiven FM &PW ?(S Jan-zo0|¢
SH)= |0Cos [@4 8 éw{]___ o
The TR}antaneous freguenwy of St % GRves ls-xaL
oy — L d [e1(9)
== )

QA dt
P Given &igra) Angle, 63(1) = 2+ Sinémt
ey = 1 d [a¥smen)
LAt .
o » g onma _
— é’ EO-{-GWCDS éwﬂ ( T ™= m: (0$ mx
A
_ 67 (oSént
LN

—% (b= 3C0367Ti_\

D A gwmuwroidal moo\u\oxﬁmg Nowe oF aunplrdude 5v ond
Preﬁ,uemu& 1KHz fs opplied to & Prequeay modulator .
The Frequeany Semstivity of he modulates 14 50 H2 o)t -
The Gorter frequenyy 7S |00KHZ . Calcdale
(1) The Frequenuy denioh on OD Medulabien Tadey .

Ls GMW A= D o K kF:50H%lvo|1—'-

£, = lookRrzZ .
) Fres Voot = = H0x5 =502
D fraveiitol ofsiknr=R0x

(h) M'oclh\q\‘}‘iﬁ'm fo g:ﬂ"‘"_— ‘QS‘;) = 0:S
AAANANA ’FN\ | X103
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¢> In 00 FM sysiern, when the Qudio frequency s SODHZ
and modulabing Voltege Q-5V, the deviakon pweduced
(8 SKHZ. T$ Mhe modulabing Voltege 15 fcreaged to
T5V, Calewlz fiy mew Milwe o Fresuenyy deviebon .
Coltnlodz e modinbedion ndx & €ach G

L GW? ¥ :600H2j4mz SV 1 &OF=5KH2.

°°‘ &F k‘FAM

= K’F = éf’ — ‘S_YID _ &Xlsg:QKHZ
Am & =

= ]52 < 1 5%[0‘7’: =
" S0 =

C -n ° = ;
a3e(ij) IE AM:—[.gv :Aﬁ:?,‘]%:?

sf= k4, :&xnogx7o§ = 15 x10° = 15 kHz .
fg - 2F _I15X

= 30
I 560
T The Cavwier Swiog ot a Prequen moduloded &ignal TR
TokHzZ and the W\odmb\h«ﬁ & IR TkHZ Stve Wave.

Delermine The moduletien mdex o FM &Tgval and Bawnd wid th.
= é—'m‘hl‘ Qurriey /Swﬁv\a:’w krnz 2 f =TKH2 ,[317,

NekoT ke Moduletion Tndex,

S
e
Coanier Sww? = &AFM'\X-— Tok 2=
| | - ";K‘“‘ = 35 Kitx
\‘ = w =5 >1 TR wide Rand
Hehy F¥ Adgugd

} °U’&'ﬁ (arson' w\e, B, = &fi +&aﬁ = AXTkHE + Q% 35 K>
: e - "\f__:_;=_l4KHz+ TokH>

= 4 kHz
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% Tranasmission Bondwidih of P i)- &ignalzs- [Carsen's R”l‘ﬂ
NN -

We know Jhat there  Qx <o - +ypes of Fr-Aignalg
L3> Nanow- Band FM-gnal  (B<1)
Gis Wide -band FM-&gnal- (p»1)
The -Appyoxfmode , formula for %Mclw\?—‘rmrﬁwus&lm l::omc,w:cHh
B of FM-Agnals (4 Given lav C(MSDV\§ Rule”‘
Accorolﬂw\a L (arson's formula (woule) the B of Fl- gl
& Gfven %\#
> Bo= &ﬁﬂma{z = &F, (14 AF) 2F, (1D)

—_—

Whe® D= c\mo\honwxho“ £
.ﬁm
Lo, Bpz @by tast=3R,(1HD) fu WRFEM- Aigroly
| (R>1)
i 13 p<d for NEFN),

Eg‘r % &fﬂ

L0 ‘AC(MV& +o Grrond vule, BW % F4] - ﬁflw IR

QT oF = a%,(11D) ; p>1 (N@%T)
ok

AFwy 2 B¢l (NBFM
we D=k g%k)

—_——
—_——

Nolk > TRe Demiokion vwhio ik Lowwe o thed é} Wiodulsdim
' ?mo{e)df"]ﬁ o ]

L), f%"’ F

T L%‘Dwfw\honw\hm
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356G eneration af SN Pleaves = £
q e e e

AN P
Treve ave —4wo bagic methock of fgehe*mﬁ’fg, FM-Woveg
{i> Divect Mettod .
'<fj'> ImoJEret_:F M?ﬁhoo} (—A,'rmghﬂor? Mooy h‘h)’f}
A dp Twiphs

> Geggraton of freguen

modyladed Bignal UsTn
RAEECT 28 TH0D :~ Y i

<& Explain caene“m\}-ion of Freﬁ,uengy modu loded ﬁ:%hcd an%_

dived mettod) . i J’unelmf-(wjr
SM)
Ly e Divey method LRex A &fougoidal 08U lledod, Wils ene

dRe Teadive Eemen (examples (apaci ki ve element) Wy Jie
Tank Gyeuts of The ogci)iodor bei'n% OJ?zreGJg Cosytoolled L:au
dse egRage Aignald , mt).
L o1 dived method of FM-3ignal Fenerodion, fhe tnRtlan Favieows
WETeq/uenUf of The Casyier wave K varied dT7redt)
~dance wits fre messege Aignal .
X Figd, Bhowl o Hartly 0&dllatoy o which the (apadive
Component of The Jank Arscuis. i, e E*T?l

C(F)
CH) = Cp+ Kemr(4) (%) Kemth)

“"‘G*e, Co = Toded GpaGdance w The abBence o moduledion |
Ko= Voariable Gparitor Sen3iHVity Js voltege C‘ﬂ@mge :
o) = message BiGnal =B LO0SRAR +) |

+ T -QcCor

g i

EfgL (g rblay o el ooy
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Tre frequenty of The HayHey oACillatoy iS5 Gven bt} )

- Where o) = Cp+ Ko ()

E= :
| A ) c

Fe (D = :
e VLitLs) [ ot Kemit)
)=
2R JOHL ) ¢ [ 14 ke Ke (4]
'F;('JL) :jo\ £ ‘MLS;"(@ - \ ‘
SR T,
0

) = ( i+ ] mm)
==

Wiﬂ% B\ﬂbm\O\J'_HTeozrem G.‘-K) /3_

= (1-»)
Ke b

(l'_{— - mf+)> ';“_._: (,__ Ke milt)
‘U&inc} Gci/u'o&w’m@)%m (D e Fe - &Cf__@)
) = £ (,_ Ke mics)
: 2o =€
& U ORBume, -k

O?z = EE Whese Kp= Jﬁm?uemf&rﬁﬁ vity

2 8o Pasarmeke y |

S R = £, (’"’Lﬁ_.mﬁ) |
IS

0
"Z‘(‘}) = ‘fo -+ ({_F_YDH‘) —)
-ﬁfr Knusvide) messoge Aigne] D) = Agfosaag T
,f (:&) = P _[_ K‘P .COS('“?" %m'})

ik
wf';f'ff) = Fo Y AP os @aft) 0 whes
5) 4‘}_.,? K{A“ZD MK el
EQuodion &) Pver, the antancous frequenay o b
FM-Rave genersdd by Wthng dived moethog
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~

L TRerepore, dre divedt metthod 1R &tright Porweard ts foplement
and & Copable of p?rovio\“«ﬁ(} large Frequency deviadion (ab).

s> one of the major |imidadion of dhe deyect method 1S 4 the
Caryier Frequenty 1& nolk Obiained Prom a highly &tetble
O&cillatoy,

s 15 overcome, ik [TenT4aion o cloged Joop peedback Eystem
Por the cavrier prequenty &pekiligadion i3 “Uged 15

Provide Prequenuy Ztaki Liged P wave. Thig arangemnent™
ig &hown ™ F79. 2.

Message Vol | Frequenty
: d > Con-l"rog-eed bi d Sdﬁb”ized
Signal « FM-Wave.
M("f‘) OACH HG'{'OU i
i_ ‘ ~ : vy
OW- pass Fireq uent : Coyste).
! «—} T | Mixerle | .7
Fi ey déseriminator | O later

’ \ | carsmey
Fiq.2¢ Cmez.ffmg W of DWO@I

| F20- gencradion
L Fige Consigle of Copsstal D& lladoy, Mixer, Freguenty deg(yimid
—NAJTT , | puw-pass Py gad '\/olJreLg,e (entovlled osdlatur (Veo),
> TRi& Cenfiguration provides
« Good P reqUenty Atabi L 1‘3

+ Requived frequenwy deviahon I3 Feneslc
KBEM

.qECoawSiQr\I‘ P‘o”opow:}ionaﬁf‘l:hj Hetween oufpul—
NAREQY Change B Tpul~ Voltage charge
. the yequuted WBRM- Nave 18 obdained
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<?T> Indired Method ATmSﬁ“mn? Modu lector £
ANNAND  DAAAAN ANANANNNAN [ AAANAANA~
<@ Explein The Fenevadion f FM-wave URing Fodized (&)
—Aifnr’),%’rmn% e thod.
b 16 e fndivedd method , fre message Signa) & Fivat
Used tB produce Navrow-band FM, which 18 followed fmfr
Freqgueny muttipler &5 increase fre Frequenty aeviads by
1y e dekived level.
Ls 1Re Préq/ue@uofp multiplier producer Wide-band FM wave.
Ls Iﬂdﬁwd method of FM-genesalits Stheme & alzo Called 03
€ B o4
the “Armsirong wide:band- Pregueaty moduledt, Tn
Jecogniton e TR fnventor.
Ly The §tmplipied block dragram of ric TodTret M- Bt
8 ghown S Figured. oo

s o s TR e = SED
Messege §igna | Namwowrband | | ¥ :
= Trteqrator Phoge  —1—m F’a“ecwemg | Pliia&e;l
D (4) 1 Modu ledoy : MUHTplTey | FIST
| : g ) ! kave
| T | s
|
| Cophad ||
| O lledor|
frmlos sl e o ndvortae ey ——:
FL2 " Bl dioqram of e tadived metbod of generating
A Wide-bamd M- Nove
BN B —

Ly To Fig.-1  -tke messege (‘%?gr‘rod m(F) IR -FTT;%P* ?m-%‘im'i-eco aad
‘e ~Uked @koze—modu\qje Q CATTEY Rave %emewakd Exa&

OFLJ&}&)OACH\MT.DOL\:LC}W reruls 50 a NBEM (Nawow band
Exvave) S il Comier frepenvy f7 ewel moduledian

Crdex 33'<j_).q,g ghowo T €9 ahon 1.
St = Ac Cos [arfd 4amkp [mindt]
=0 T
Ls ~The “UZe of Cm_}g{-e\) O &Ch |\adow mevio‘&& Fm%en%&}ab?i?ﬁy,
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3
Ly The Nawowband pM-wave &5 mext muidplied o Prequency

by Using Frequenty mussplier.
L P’req/uenuj MU plies onduce%'\‘ﬁe TeYuived Iide band FM
Wave S () ar Zhown W Fig.2.

Nalwow band ;ﬁ —
FiM wave 5(—12‘ Memorgless _% BG}?‘?:S. 28
HE Nonltneaw device ~e CQQET \E-[gi\/li?id
Nf, % s'(&)g

P32 Bk Shgram of Prequeony mulbplicy
e e e e

Ls A Precyuenug M plier Consiglg oF Qa men\oz’taa[e 88 noen-|ineay

deu;ce Fo lloweel B\} a band pass iy lﬂawn? Ceniks frequenty
’nxPC

L e owbpud vaﬂ%e 5f memomyless non- Imeas denvice iR

Vi) = SE) +0gS¥E) +az s34 .. fa, s(H)

= e ()
he‘re, S(4) = Nampwband pii- sSignal A 15 Co(%’ﬂ%f-reﬁ/u)en(bl

£o and modwodien Sndex ! B’

e Sz Ac cos [ARFet +amkp fnrds ] aed T
nEtandanto ux Prequenty I8,
Frfd) =il Ky m)
Lo hen o), The ouwdpus 0 nen-Veeay devico 1= Pagsaoh Thoo gl
& BPF l’WQVs\‘\% Cender -ﬁr@‘/uemug i ’ﬂXﬁ e Gedt ?Q%/UUTGJ

4

N,d@bomc} FM-&grod Sey) o)
5 eey
S'(ﬁ)_ Ac cos[anf 2 *F@W'ﬁe eyt ]~ c S
= aEs

wheve =nf, and Kﬁ_ﬂxk% & p'=nxp

Tl %&lravd’qmou.g »firea,um *. Resuireo) WRFNM]
£'t) = 4?' +1<4:_> m(t) | K obteined.
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Fe , S :
f RICCmE o0 (NEFK, SAEEY With Prequsau)mptfipliendsy, g
Noke & Frequenuwy muudiplier,
= B2t

[Frequenyy | L PR
‘j MHIHFHQT! Nxp
L

nwm}

F”eﬁxuemfy muitplier, mudtiplies the mpul ?fe%ﬂem,lf,
Modwdehion Tadex (p) fregyuenuy ceviakion (4)) Jé’}% %
MUUTP R G Fachor “l]_’i‘
kA block diagram of P drangmifer i& Zhows Fig-1 . Computy

dhe maximum frequenuy deviabion af of fhe oudpus of fhe
FM dvaskemTey and the Campier -I?a*eci,ueoty,.ﬁc. el

f =o0knz, f = logmpz, af =@CHZ, n =64 aod n,=4e

i s

g

FoeqUency StH
Mudipli ¢

F917 PM .- trantmitier -~
PN NS NN A

———

t——> ‘S°|V\9‘J‘VY\ * T 1 ) i
e e T e TR S g 7 A LR
VR
' I ~
_ =6 S = 6=k

£h= a5 [ e Garler Prasuteaiy), Sk sbig odRdis
= 0.8M¥z from the  block,djogreiay the Cawien Prequenuy
=64 ch::: YL?X‘% (1)

5:S ' . B
G % = f E& = “1”?11"£Lo:(64x&UDXIDiw%p)

£
e s &M d MHZ

ﬁc: Nox Py = 48 (23.6MH2 6 QMH%):-IB&-?MH}L;E)?W
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Q. For a Wideband Freq Uenty modw oy, TR ol naTrowban d 25
Cayvier , £ = 01 MHZ, Selord G177 ed E’a:qagm}f% ;

Oudpuy Girvied —lf'zreq,uemc_xj, = D0 MKz and Of=T1SKHZ .
Calenlsds the meﬁPIgﬁm% Pacrors T\ian N, I NREM
Frequency deviadion % OHZ. Doy Jhe Luilakle block

diograw Of The rrodulador. (6-Masics )
S VU - p.
Sivea - | ("/lrFi"&c)
Ol/\%'PlA’j @WJQJ,-F)C*_*'D()MH; ' W‘\H) = : ¥ ¢
Ovesal| Frequenwy devi dim T NEFM [ ’“;Qﬁ;?;j &
S [
£, =014z
f1= 01 v (Cawriery) AFL&?OHE&
Fo= a<Mrr o ng%ﬂ“ 4. | 056 latw
. . B Poets
= ? i " Ebtkdiogram 1 i
", =7 P> €Y _me %;Wﬁ dad e DUWIPW %‘@5{/&%%
4 -C‘w{o\h‘m &F = NyXg X Zﬁﬁl
S :ﬁ = JSKRH2 . o qev®
‘ 20 RZ
The ol frapueasy g [ring= 3750
‘F"Qj./uﬁm&f Mnlbelievs __'n,x%' 4
The ofp Preguen g ot } ' '
* &= (7]\% —-F ASSumyny Lower 1‘3"@1}!90“4]
Mixer (R — ) L LAy Frez ferfio
Foequenyy Mmﬁp);eyi} AT
= f e (OUJP\:@ Fregiaen ‘%”)
&) . o kH
P Frequeny C Mtxers
A= g (™3, - %&)
J £. = MMN2 ¥, =Ny (ET o
4/ V'\IY]L: 30)
Qoomo‘c): 33FSo X O=I><ID£ -ﬂﬂQX‘%leoC
L s 870 x0-1X16° —\0OX[08 _ 49 qc¢

=Sl Sisaline
oa:’ h] —_ S—ISD X 3T§0

R e
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A
@ An ongle moduladed &igna) 8 Tepresented oy
S = 1b cos[@axibr 4+ 5 Smo?ooovxf 410 810300071 ] Wlis

Frod The Fellowing
(1) Pores fnthe modulated AIgno) K Frequenwy deviodion

Livd phate devisdion A5 TY angms sSion Bandwidts,

> Devialion bodio
Lo A S L O ot B e
(H =10 (os [RAXI6° t 45 sinooort +)0si vaovpAt

Sfr) = Jo ces[szr\rc.& + [%, SaFFE + B, SToawf, b

. )

= Ap=l0vee £ 2 txiof gl T :!oooﬂ%j g&:|o;{m:18wm-
D

o 2.
PhA’— g
+-—=-= lg_—wo_

i Fre%Uenude@uio\ﬁom;ﬁj'
KT Af = BxE, < for Aivple mrsseg. & g |
9- messoge Agruds

FH ven mduleded) Bgnal 3(4) Cew’zn&’(j%
i dh  pi=8 i%mfloooHt “B,=lo ;%%\SOOHE

A‘F‘; Flfm\’t’}%_?_r , = 5X 1000 4 jox 150D
AF = S00p+ 1Spo0 = 20,p00 HE
Fﬁ: 20 KH -

> Devingion Besio Godnledion Induy -
A'P‘ .._Z_SE - MLD/EH M:Mo‘x(%‘i\q,’%hﬂ,)

ﬁ,: =gl - =
_Fm i b= Max (000, 100)
L EEDe s Y R el
Cg

’&l\» ]Dhof{{ DU/to\h(ml
=0 ( Optt)= @Clmw
L8 = [S SinQe7t | losimgoowﬁc)mv

A&: S t1o =15 vedianm

—

@ Tangmistion Bandwidis . =
e = QLR AN = AXWK +a(1Sk
Rl _o?a? +2f =2 i )
Bl =43k W2/
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6FM-STEREQD MULTIPLEXING!

Stereo Muiﬁplexm? % a form of Frequency division Mu k-

N Plexq"n? <FOMD olex'\'caﬂed do Frvansmiy dwo separate Kignall
mR('}) and m,_(f):l viae dhe Same cavrier,

Fi-skreo 8ystem Conai&TR of
> FM-s4eveo Fransmitey
by FM-S3€rp Receivey .

FIM - sdeveo FrangmiHes ©—

s i - T leteallon
+ Ler m (#) and m3) denote the Froo message &ignals picked
Up by Lept hand and Right hand micophoner ok e Franti -
— g end of dhe Eyriem), OR Shown T Fig. 1.
° ITT URes a pilod Coorier frequenty, P = [AKHE . FreqUenwy doubler
— Produces, Sub (ar¥iey, COSURRA) .

R S R

ML) + | PLE) +me@)

i e

T us m(H-
m;ﬂ) ’ (D= Mip(4) %% =+ MukH FlexecJ
~ Matsixes 1 SUb-(aier L
Sl - | K costerg "? 2
: et

el Myt plexer In Fransmiges -
oF PM-Sdeveo sysien Pilod
ENND A NN NN AN A
carvier
rrc":.lcikHZ“

" The mMudiplexed Aigned ms), Produced od the oudrpud Of-
MU iplexey T FTAMIiHer of Fi Rdevep ABYgrtem 18 |

P4 ) = [m 1o m!a(‘*)] T [uh -mp)] Cosanp 4 + K oS (QAED)

Baseban = ae ()
. ® DS rSsc @ Pi lod-
Ao Kigrod @ nriey Zigna
QF =22KHT Fe=takw -
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e Mwdiplexed &ignal, M) consTalR of IRyee dPppesens /%?a%mﬂx

&8.
1. [md})‘\'mp(#ﬂ = Sum of M (4), Mpld) Fenevalted by {he
Ll ople mals xey It 14 base band SHgred -
2 Ly h)=mph)] Cos (amt, ) = DSBSC- £igna) produted by
fhe produdt modulaber .
S K- Cos(amped) = prist camrier Aigned mutiplied by &

Co»n&hn‘)' (K’.
ilorcse iy '
Mataixey
2 % 1 3 ) '_ - “-_- —_.’
“m,_(f)-i—m 4)
| Baseloand R
LpF e £,
_Coherend Detdor _
|
Mutiplexed | < | BPF ] iy | -
s:grfjxi"——i"- Cenﬁeel aj" f ,._ste bart’
; QL. =32k il
M (4) fe - L Conkd) - — =
Freq/uenuy
doub e
‘Na’rvow—loand —Jcas(‘mg-})
e ol AR ey anedie ‘
-FC:IC‘TKHZ

PR Bemaialaenin ecevor of B ieo SRR

NN

PFI%3. .2, ghowd the dcafencuﬁpiexer N Yeceivey of PM-Siereo BYRm . I

T8 Uged oy vecover The WO message Aignalg m#) and p(4).

o FM-g&lereo o‘emulﬁphxea' Cen 2R o 3- piltenR,

1. Bageband LPF : T+ &eleds Hhe base-band Componen [mmyit) tmpye)]
Presend 1o mowthiplexed &gnal ).

R ,%55 L (Band pass Filfer) ;- 1+ Belaly the DaBsc-&gral.

B+ Nawow bard £ lfez;- 14 Seleds The piled Gwries Aignad, Costnkt) .

o Frequenuy doubles produles dhe requived SubCamiey Sgnol ,oS(gagt)
fo5 Cohevend detedion 5 DSBSC- Hgrod .

o Cohererd Dedechor,Yecoverd The dTRRerence Zignad [m,_tﬂ-mg(%ﬂ :

« Finally the Mati xex, produces fhe Yeuised &ignals M(#) and Img(#).
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*The Supesheterdyne geceiver, ia a Bpeciad - pe of Teceivey
Hhat Pul TR ise ?ollow‘m% Feodyures
> Good Selecstvity Ly good Sengitivity Ls Good Atability.

* The block ci'fa?mm of SUPEW—hejemAHne receiver B &hown
Fig .4 .

* SUper-hetesudyne Teced ver wWorks on the pafadple of %rodMg”.

° fmodyn?ng , 18 o process ofF Combining Incombng RF- Rignal eund
Logy 0RG1adus Frequenty Zignad , T€8UIG T & Censtant Trdesmediak
Trequenuy Eigned. TRig operation T& pesformed ™ Mixes. TRestfore

Mixes 78 Called 0% Heard of Supes-heterodyne receiver .

* The Vasious blockg T Swper hetesodyne yetsiver Qe .

La Recelving Anftnne = I# vecefves the RF- Rigned - RF-§igna) Can be
CTlhey AM-Zignal @3 FM-A&ignal -
Tor AM-&igna) © f,.=> 535kHZ 151605 knz
for FM- Aigra) fep = €8MHZ & logMHE

< RF-Btage i— It sclecks he vequived requenty From Tncoming—
RF-&igna) and Amplipier The Selected f., Hignal &
Yequred amplitude level for Fasthey prOCessing
L W?f T genera}e\‘z Stnurpidod AGred Pavimg
e e R _FLO' |
m « I+ peypormk the Heﬁemcjgnﬁmg operalion . ¢

Producex Corkiant Todermedials . i
ok oudpul - ﬁmwmuf/ng

mmm| I Xy #&F_::FK —]lio = e

Trp 5
L_Y_‘,
: Tﬂo @ﬁp ASSkiz| 0-TMHE
" ¢ Hegemody ni ‘
Op€rolhien :~ \

IaVaVa Qo e

% To C{Cqu’e,\,/e Cgfi)g}qy\j -FIF,-ﬁ,.—)e CQkPQUD'f'OBS PTCS@V\‘J %9 QF’-—SJI'G%Q,»

Lo (a) 08d ||ator, mgve Conneded & W@@Wﬁ&r.
Lovuitigiege TE Aoptfiert- 4 amplipies The iermeiats
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