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UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Ders#3 Aei modiilasyonv lineercizlige dayanikhdir

3 1
cos3(a) = 2 cos() + P cos(3x)

(bl <1 = cosd(E) =1, sind(€) = ¢(¢)

Create FM
1) Dolayl metod (Indirvect method)

(Armstrong teknigi)
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orijinal gizim, s. 1

— Genlik ve faz bozulmasina sebep olur

g(t) = Ac cos(2mfct + G (¢))
= Ac[cos(2nfct) cos(j(t)) —sin(27f¢) swi(d)c[zf)t))

9(t) = Ac[cos(2mfct) — (&) sin(2mf t)]
NBEW
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Analog Haberfegme Agr modiilasyonv: FM dretimi ve demodilasyony

when ¢(¢t) = 2mks [ m(2) dz

acosx+ bsinx = ccos(x + 0)

c=Va?+b? 0= to\m—T(—b/a)

y(t) = AE(t) cos(2mf t + x(t))
NBEMW

E(E) = /1+ d2(b), o(t) = arctan(d(¢))

() = 2n/<fj (=) el

'ci(t)—fc—%dj(’gt)
1 $©) 1 2mkem(b)

T 2n1+92(8)  2m 1+ ¢2(6)

Fi(6) — Fe = kem(E) [1 — 20 + bR - -- }
11(1+$2(8))

2) Direct Method

Voltage controlled oscillator — (Hartley ve Colpitts osilatérlerinde osilasyon frekansi)
Gko

1

A6 = 2my/LC

C=Co—km(t) (varactor)
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* frekans kararlilign gok iyi degil
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FRM (FM)'nin Demodiilasyonv
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orijinal gizim, s. 1

t
grm(t) = Ac cos(27rfct + 27(ka m(2) 0(2)
—00

dQ(;N?(t) = _A, LGfc + 27'ck,zm(62] sin(0(¢))

2arf

orijinal gizim, s. 1

0’9212@ = ~Ac[2nf, + 2mkem(®)] sin(O(®)

2arf>0

vVt 2arf > O olmasi gerekir

Ve fe+kem(E) >0

Ve fe > ke maks|m(t)]
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orijinal gizim, s. 1
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Analog Haberfegme

Pratik FM demodiilatérleri

Agr modiilasyonv: FM dretimi ve demodilasyony

« Balanced modulators: slope detector [/ balanced discriminator [ ratio detector

- Zero-crossed detector

Agr modiilasyononda kargim (interference)

Mesajsiz tasiyic

karigim

r(e) =

Unmodulated Carrier

Demodilator gikisi: yy(¢) =

Ac cos(2mtf.t)  + Icos[2m(f. + f)E]
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orijinal gizim, s. 1

Basta zaten FIW, sonra tirevini alip PWe gegebiliriz. Bunu yapan filtreye 8n vurgulama filtresi

denir.
Additive White Gaussian Noise
AWGN: kanal girGlElsy

r(6) = y(€) + n(e)
—~~
AWGN
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