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Figure 5.4 FM and PM waveforms.
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Exam P\c:

Skexch FM and PM  waves
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Figure 5.10  Armstrong indirect FM transmitter.




R Diedr Cenglim:
Tn & wlhge- andvoled ostllaker vew) | Y ﬂtqu " ka)“u“o

. tmlcma h “'ad[: The oS& 'Qihm uc:\ﬁ varigs e:lia w‘h 4&

bl 1 can aguate FM ward by usin 441 Hlibng ciand
: Wl( \S\ M 9( % a d :ﬂ

Th gies:
w((’) &Y m (4 +We

v—ﬂ\\l Can l?e aclumd b la \na Cina HQT‘H(TGPCJI:(H‘
OSO\“G‘WS wh& "H.g, &g.}ena m&\]&m \$ 6\\-"\ La

\I"E

TL( quhha. (\(r\uwn 0Q VayiCt s) can \oe crrmx: m&'«l&oa
inqu finthion of P modulakin

Sa
C - Q- kré(v)ﬁq

VLG (1-K ml®)
' Co
-l
- L (1 ka)*
\n-_-c: Co
v | [1 ; kmth for kb 1
Vit 2¢, J Co
T\MS UD-(A'\‘\\S_'.‘L(:Q (_.j%U-l_
|l 26 ] | L%
bdo = U¢_ + h_‘, m((/) ) k“; S k_w_‘"..‘:)k;fzgf_
Lo We

Becaux Q Cs - k L’) ‘“ummx\mm Cu,mﬁ\'an(v.dawatmls
. AC- \( MP ___9___[:_ :

L



‘\“U\CA AC | .‘Lkgmp_ _ .7._&(1

C\) bJQ_ ) ’F

; D\M“ Fm rochao cient ﬁe e
doviaken awam i m&d ] oeh Mltutjn n.
B His methed’ hay der e ue&'«d ash\mg 'Thacm@

| ocreT;ema (s tompived Wit ant umH
shible C“adlﬂ MQIAJ\r %ncm)r QZ): evmr

o jwiv{e_ ona)is AL and fd buck b A b
. ¢ erfr,



~ 4~ Demodulkim of FM,
- T tnfvmabkin ta an FMSﬁm'\ m,&,&m,,in Hs vhshm lanens ng
b kemle , Hente ) @ begoeny - selackie anbuarl Githg

 hantley fnckm o He fwm IH(»)\E ai+b  owr Yhe FM bund weld
~ weld an «u\r’ou\- fm}urkv‘nc\'\ h W inchanlonens 6‘1‘“"‘5 .TLSM}M
Byt s AT it eenb ik A tdd
I e aﬁ;la ‘fmm honidad (l%arenh'akg Ye nL}aJis:

* -
Eem(% :% ik w [U{t t k{,j-bm(d')tll‘]} %
= A [\ut 1 k; m((")] Gn [UQQ': 4 k‘f_f_“m(d')dd]
Eé W s L.\)('\ 0m \ih:ch ond ve mcC(Lt‘/«ﬂ&A A envels bea
L o] B b Tl e

| A\l‘ﬂc t\(&m(ﬂ]. Recaux Aw-= Ll 5 Wt k,;,m(ﬂ)a,'\‘g
.‘“Qvt.drﬁm al®) “can b eblamel ’oafnch}x of 4.1 .

dt
0 dimsd b \vducﬂ' d%em’t.’a{tm. |
V“W\‘i‘%

Nk bl oy avidho in & shall be lemoved be foe Mjn«l N He
M Lm(dou

® %cn&pm lmike: Th umr\itch wml:'ms o} an anﬁl\-m\tcu&d
Cagvitr can \x t‘imina‘ic‘ l)a Uulml « \(nlun i} l)ﬁhc P«ss 'mf kr]
W i(\n wasis by of a hard \Rh{\ r Mm cc\ La a L«m]rnn f\"tr.
T Sfye b dastulen it rey well

EM“’)-—,E Sealb . iﬁw L A b tlgmld)




Figure5.11  (a) FM demodulator frequency response.
(b) Output of a differentiator to the input FM wave. (c)
T FM demodulation by direct differentiation.
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FM Broadcast Radio

e Frequency assignments:
& 200 kHz increments from 88.1 MHz to 107.9 MHz

® Modulation parameters:
e B=15kHz
e AF=75kHz
o Modulation index: B =AF/B =35
o Carson’s Rule bandwidth: BW = 2(Bf + I)B =180 kHz

@ Pre-emphasis/De-emphasis filtering is used
e Transmitter power: up to 100 kW

B 1

FM Recelvers - Discriminator

MM SR AR

Vin (1) Bandpass vi(t) va(r) Envelope Vour (¢)

| Limiter Differentiator Detector

o Vin(r)=A(r)cos[wt +6(r)]
+ May contain amplitude variations due to fading
o Vvi(t)=Vpcos[w.r+6(t)]
ve(t) = -V [w, +d6(t)/dr]sin[w .t + 6(r)]
® v )=V [o +d0(t)/dt} =V 0, +V Dsm(r)
¢ a balanced discriminator eliminates the carrier frequency term



