c) 5 = 51 |
3,(5)5-0.18 (n=0) {T.¢5)| >0

3.(8)% -0.33 (nz1) 1T (5)] 7=}

3,(8)Z0-05 (nz2) l],_(s)l)o-o\

33(5)% 0-36 (nz3) [J3(5)]>e=)

3,(5)20:39 (n=4) ] Jgt5l] #oel

3c(5)50-26 (n=5) 13551 > ool
(=6 | 6] > ool

3‘(5)50-13
34 (51 £ 085 (n=7) | J4050] Z7°°!
35 (5) 20-02 (n:Z) \38(5)\ >o:ol|

34(5)5 o086 (”:Q) ,54(5)] <O'0] (Hoz‘ ,)

A (F)
- ¢ -; l ; | “1\ ' ,1\ G" >
-!10 ' I o i [ ns 0 [ B
I*’ o || 9 | 7 ’:5 i —2 l | | % se-02Ac
. TR N '? L 3= 15 16 195 195 sy 1ae > f
V0 ‘:1{‘ Y (kl-lg;

BW=2x8x1s = BW= 240kHzs

E_s-fimaf:'mn 2
BW = ZCF'P‘) Forn

BW = 2(5+1)*\5 = BW = |8 kHz -
Esirmoadiomn 3
BW:Q.([S—r?-)Fm

BW = 2(5+2)xI5 =2 gw= 210 kHez-



g

7. Bano/ww/{}) Cﬂf /VM-Sl'nMSO |o[af Anj,e Maolodmfr‘a'n;

Fov som- sinuserolal medsoge 5-_‘9401/ band-limilecd & (A,),
the banolpass srﬂna/ has the oleviation ratio (D) which
I's e,?,w'vajwl," fo the miodulation rnolex( B) i the tone

cmﬁ fe Moo/w/af:‘d’ﬂ .

D_ Rule Freq. oleviadion
T “#egsag BW (Fu)

D- AF |
2,

Thus, the BW can be es Linoted/ using Garson’s rule:

BW = 2-(D+ |) Fm @
oy ug:‘vﬁ fkﬂ. Cammwcmﬂ_ bmdca-gi' e—szltmwém:

BW:z=2(D+2)fm| ®©&

3. Fower Content oFf ﬂnjfc’-Madw{af:bn:

As  memtioned earlier :
2, (¢) = A G (27t + b (8)

77“ AMC/PQJS S{?“J°f the a'lj/? mao/w(afrb'n /s o
‘SI'WUSOI'O/J Slitjnotp WII(A @”Sl(ﬁl/lll amPA{b(O/C (Ac )/SO

the HWMﬂjr'?,eo/ pPower a-f e anj/e moo/uf/{q,frmq iS
P = A:'/ 2.
Thl, Poww (N anﬂ [e MO'@(M/(AZ('M 1S b:ha/epmofewtt Fge

the message sgmﬂ m(t) .
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q. Gopevation oE Widkbanol Angle Mool udadion:

“Theye are two MJAGOIS of 3cmemff'vg wich band ang/g_
maa/u/afca/ Sfﬁﬂﬂ/s .

,Z] [no/;'rcc£ Mcﬂ\ocl (Armsfrawj’s /‘40!'}100/):

WWW\/W\MMNVWV
In this methadd <« rarrows bandl (NR) av&g’e-modd@(&o{
s,‘ana/ rs 5anem-/ea/ ol Birst, then converteo! to widle- bano/
(WB) anj/c moclulatec! Syna/ by u;,‘.—,j fm‘.""wfy wid lplies
Aftey that He Sr\'gna/ will be passed -:‘Ara,ﬁ h a mix g cive it

to SA:'FI" the carriey /.r‘t?uefnfj (ﬁ.) down to a Géfiraéle_

and reasovable value .

met)  [meEm] af ) —) Feaznf,
AF, Fre’uwcﬁ A"-"'-"‘ Cy
* Fo =n BF
Gemevatoy| NBFm | Multiplier |. : nﬁ ' BPF | %
Sf’nd xn ‘ WERFm™M éo keep —>
s':’ﬂﬂ[ FQ"‘ FI-O
Sty . | Local otseillafor

iﬁu Ccmr"e/rcha Armstfraﬂj’f FM t‘mnsm{ffw:

Feaz=12.84 Fez= 1-qMH2
" 4+ F,:l-ékl-lt

fFey= 200kH Ofaz V-6 RHL
e WNVBFM AF."-'- 25 Hz Freguwcy : / L
Geneyator Multiplier Negroncy
X §4 Mud fr'P/f'eY
| XyYg

i Feyq=91-2MHy
[2F =753k
4 KHe Antenma

=14 JMHy Power J
L ,,' ;
x At First NBFM with Anplitiey

foy =200kHg ano OF = 25Hz i genesrafed




w About (n= 3000) f:’eq,u'-w‘cj MM-H/'P[:‘W i's hard to be MF’"’"%M
n PVaC‘frce, so L‘wa ;rqumey m“”’}:‘/"ﬂfs Wl’z‘l\ Cn,:gq
andd Ny = H48) are ugeol.

NGg-Ng= N
4«48 = 3012

n'anz#AF'

Ay =
x 25 = ?6-3 kHe

N 20712
x After the 15t Mw/f;'p/e'cafrbw

Fer = 64 % 200 kHz = 12.8 M Hzg

AF, = 64 x 25He = |-6kHz

e I‘f s Vt_?ul.l’d {0 c/OWn CO'YIM f:‘.z to I‘QM"‘fg, So the
ﬁ"‘}ﬂwcj af the (acaf oSC:'HafW rff z’Az m;‘m'nj c:'rcw'/f

showld be set a$ Follows
Fio = Feat1-AMHz = 14-FMHe

2F-5MH; X
( -9 MHg v
AF; = unchamgcd = AF,= 1.6 kH=
¥ After the 2nof mm.lfq‘o/:‘cqﬁm:z
ch = 48 x FCJ = 48x 1-9MHa = /-2 M Hy -
OFy = 4% x0F3 = 76.8 kHy -

#TL“SI chzfj_o i‘ﬁ;:

Notess Tre indivect methoo of anjfe nodlidaton jwa%d(taw hag.

/. the ao/uanéaje a‘f frc?,umiy s{a&'/{fy. )

2- the olisaclvantage of the inherent noise cauged by mulbpl
‘h‘ajej as well af 4he excegsive Mu/ff'lbﬁ'c«/:bfns.

3. Thie Mc/#‘aa/ /s w.o{&éf MCQ/ m CMMCY‘Q‘J ame/m/
aPP[qufr'aﬂS- ' ’@7
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M qugn an AY'MS {Voﬂj’s FM fmnSMf'#W u.n'f'h NB

carrie F"?“lwcj c?_ﬂ-ﬁ-{ to 200 kH% and NB deun'af:‘m
{'ajlb ('D:O“l) - ’77'\1 OH*PM* Carvi&y Ffﬂmg S 'agM Ha

0( {Aﬂ OMM Ptﬂtk Fm?.“m(’j ele'/l‘ﬂuflw I's ?5kHZ‘ASsm
“Fhe mejsage bandwidth i's 5oHsy -

Sol.
¢ Fti Fci. | Fcz ' ch
e NBFM)| xn; mikey XN f—-H
| &F oF | of; qu

foz?
Dq,.‘gn Armst‘mnj ‘s dron smiTler meams : Fnol n,, na,and fo
Gruen that: Fey =z 200kHz  D-o-2 / F= 50Ha
AFy = 75 kHz ;s Fey= log MHgz
'D:_‘}-&— = BDF =D £ = 02 x50
fm OF, = 10Hg
but AF, = N, x Ny x AF,

. _ (]
.= n’ T nz — AFq $ Vi x nz, - ifOL-
OF,

- ny xny = +500 Zkecp mncml.’»w N<EN, are

(hz‘ejers f

Left |, = 50

R

Ny, = ,_5-——?5?)0 = [‘_”z-‘: ’50\

fc:_:: Ny FCI
Fc3 = Fro = Fca = FAo=1 e

FCJ.' = Na (FC]) - V)z (FLO -, F;I)
- 1ogmHg= 150 (Fro — 50x 0.2MHz)
E}.o = 10" 32 M Hz—}

r C2MHyz 200 Ha .




22

\@ Divect Methodl:

W/u base banmol S"grm/ 21(4) a/:‘recf{y
Controls the carrier Freguomcy. Tht common methool tait is
Meﬂ/ Forr 3cnt/ra/f'”j Fo d‘recfé (s 1?)’ vawying the
mpac;'lémcc (C) of the tuned civewd oscillafev rn propovke
to m(t) . Thrs L[yf’ﬂ‘ of aj'c:'//q}orr’s,;ca/,éo/;

! \/o[z(aﬁe Gmtrolled! Oscillabor __(’V&D)_"

“Teimeol ' 3 -4
el Cireuid / :_"_—_ Cet)
ol 05:;{/ /a/' oV

e The V‘ﬂr’;‘ab/é Caﬁac:r'/or {Aaf MPWK ‘éo fé, QPPA'CO/VOI&?C
/s Cq//cd ‘VO/l.laje Van‘ab/e Cqch;'[gy " oy ,/Varf'C‘aP"_
% Varvacter Dicolt is a varircap "CﬁPMd"ﬁ fo the amount

oy z_‘Aﬂ QPP/;'Q_D/ reuevIe bl‘aflhj V'O/'Al‘ge'

o ,ﬁu ;re?umfj afa.s-c,//a,ﬁm af zl‘e a[nawe c;'Vcwd' I's
g (5 - ,
(
k=27 [Tecm

wheve Co s the mpac:’fw vadus when wWE)=0 , 50

, wheve Cl)= C, + k my)

(
(
e’ = 27 LG ‘
- = ki hem
- - o m (€
C T 27 [[Grkme)] o - b SR
hofe o K wté)
& T 27 [la [l+c‘. ]

B Qfl‘*‘%]-lm
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ﬁ(ﬂ"l)(”"’z_-)_ xg* e

bud f(/-r.x)'?_-.-!-rnx +_'_"£1:.'_).,<2.,. S
2! 31

wWhuwe X% = -lé—m({-) andd n::--li

° 2
oo £ [1-% iy s )]

buf /.g:mm/«l

[ = £ “'E'-L%M(H]

K £ i =
£ = F;."-;_'EE“MH = Foakpmet)

which s exactl e w'uq/m;l lo the instantone
of the FM s.yfqﬁ? s s

F/Vofq: The ds‘/ecfamw‘u(rm ho :

1. Srmpley circuih anof N .
,‘noﬁ,:zcz‘ S e, lower inherent s¢ than e

2 - Ffe,r}oh:«ﬂr:lf s#ab:‘/r'}aal:‘cm waorsge {ham .,/sz‘wf the
cnolivect ethod becawse it a/cpan/S o vowiable
caPOtCr'L/aV whose va [t a’epmo/s o the prec/sion of the
opp Jrec! volioge and the Capqcf'{m’ age and ?uqfr’{y.

3- L’\ F&c{, ﬂ?e o/:'reu,l meonc/ can noll/omo/o{ce BW
as wiole a3 the :‘no/r’rec{' mclllloo/. Theveborve, oL rs

not usecd for pmodudadion inoleces /3)1 .

/0. DMac/u/af 1/24] (Dd{ea(i'dﬂ }of /4:\3/9 Mac/w/“,éb”;
The infoymation of the a»g/c moduation ygsv,'o/q o e
/nstantaneons ﬁcwy i fee)= K -r--i—y—r- _Gi;%f_*)_f’];,mgy%

the oletection of FM signal require) o system ¢hat prooluces
— ovJP'd' Pmpayérwotf bo the imstantaneony /rc;umfy.
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The syster Lhat cloes this Function is calleo rfﬁug

{
Discyrimima &’L .

It rs known ‘H\od':
o (€)= A, Ga[2TTht +P(t)]
Fet) = R +75 d‘:‘:(ﬂ

{hﬂ LM-‘ OM%;)W(L 0{ /Al aAf}cr;'mma'Aﬁ/ /S
'jd({') = Ky dcjff)

where kd is the obscriminater sws:‘{:’v.'fy (VOH/H‘E)

{.
For FM modudebion  p(t)z kel mezydT

Yy(t) = RKa kg m@®)| for FM

v P mochudalion  bee) = kp m(¢)

o/ _ olm (+) Lov PM
2 Yy t) = Ka Ke I

qna/ m(t) can be oblcined bj z'ntlyr‘wt{zlﬂj yd(f) For PM .
g Prqcil:‘cq[ IMPIOMWI{W["O’W df Discrfm;'nwﬁry;

“The aﬁ'scra'mfnm{“cry can be z'mp/emwt‘eo/ WLy a mbinabin
Of oﬁ'//ar’em'flbtllor ﬁ//aw-ea/ [37 an el/&(opc letec for.

__________ -
. !

c
[ :
! d ’x.'c/('l'J } E'nVefope |

(x‘“‘) : _g(? 'Defet.écrr T . yal (¢)
L

]
A '_1/ F " c:,,.umy
D, serimisnalen—




where K (+) = A Cs[27Ft + P (+)]
andl wl(t) =-A. [27F + ..O_IZZP%.)..] . Sin(arft+(+))

7‘:-, (‘f) !'S exqc{{j a n

fnveﬂ?fn = AC[ZTrpr.""
E'H/%PC - 2.77'6:_ Ac. + A,
P ——

g

5‘\/:'0 <
Y M A
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S"jna[, so the wvdofe
o/e/éc{m’ can be MCD/ EXEV‘QCf LIAﬂ e”'/‘e/"PC[Ac(ZFFL*%g{,

olcb (+)
ol £
d(t)

oft

DC .
By wsing blocking capacitov, th dc would be vemoyed

Note :

Yyl = A ol b(t)

ot

= Ac kp m({-)

Unﬁaﬂtuﬂqﬁ{y; Ac 1s nof CMS{QVI{ because. of the cAannJ
norse, fqolm / ana/ anterna rorse . This l/cw:‘aZLﬁ:m Can be

Sol ved bj a/’P/j"”j 2 (t) fo
the o/:‘scr:'Mr'naJW- Srnce fAl /:'mr'/&r avd'puﬁl'!‘s, asn},um

cascacle combination

a

as  Band - w/er-

-_ e e e e o e e _—l

ZI'MI.{CV

/:'m:' llW P/acc.D/ befere

a RPF Aau,‘,:,j Center fr:c;uwiy L) s then P/O'C:O/
v the /fm:'t[mf lo converl the 51y
ayr'gfnaﬂ s.'nMSOfO/JEYM

na] back 4o cts
which hag comsbanrt Ac . The
/:‘Mf‘/&)’avw/ BPF i's kniown

Envelope
___*Ddgc&n’ -—1”)&(9




11. Pe- EMPI’IQSI'S amo/ De- Emphast's NMetwerks s @
In FM transmitler theve s a civewd called Pre-

cmph&sfs (P.E) nefwork, while the FM recerver

hay anaz%ezrnduMYk calledf O/e.-e/MPAas;'; (D.E)an.

{25 | FM | p.e
m(t) P.E |mwe FM | F . D-E
"mw b -)[D,«,CM " ok 5

Transmitter Rece iver

+* In commerciad] FM bmaa/ca,sé':zj, s foundd that the
Spcech anol music Aam'nj meSt oF the evergy ot the o
fre?'ucmcreg andl the noise rises /Dnm'b"/'.c“/h/y ik
t%l ;r’ca,“mcj 7}:“”‘55"% the norse Spccfrotﬁ ofen s,‘fy
LS [ayjqf " J,/Ai ﬁfeﬁmg P‘Wﬂe where {he S:\‘tyno(/ c:/m.sifj
s GMa//&Jf-

x The P.E enﬂq_s:'ze;(mcrcases) the /:{_9}' ;r‘?mfj
Co Pme/ncts of the s ﬂnm/ Ae.@re_ﬁz'f unO/G/VgoE»j the

’ ect. i .

T emphnsioes (chcrenit) Tht hgh Fregorcy
CMPGWW{ aﬁ f/@ yzceN‘CD/ (su?jna{+ morg&)./is artjn[t‘;

[ artll 392‘ back % a'r'gr'nﬂﬂ Cﬂwpmwﬁ', whirle

-

e,?,uwf_[y, Zhe Sgna [- to-rorse

Hle Sl_‘?na
the noise 1s yeoluced. Gns
e Tl e . Apreved sty

V‘a’l’lb
IHpg F) | J— /!Hp;rn)

4 f——

1-—-'//.“ | \

—

=

Y



