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GTU - Elektronit Miihendicligi

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.
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Drawbacks of Nonlinearity

@ Harmonic distortion

y = arx + aox? + azx®
1
(cos wt)? = 5(1 + cos 2wt)

]
(cos wt)® = 2(3 cos wt + cos 3wt)

@ bain compression

3
Vout(fundamental) _ aA + LI

Gain = v, y

3
Gain = aq + Za3,42

Na;>0, az3 <0 — Gain=a; — %laglﬁz — Vip
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3 Decencsitization

- '

orijinal gizim, s. 1

x(€) = A cos wit + A5 cos wot

y=ax+ 02X2 + 03)(3

cosa-cosb = cos(a + b) + cos(a — b)

2
3 3AAS
503413 cos w1t + 12 a3 cos wit
3 3 3A1A3
Y(E)ger = 20341 cos wit + 5 a3 cos wqt

+ a1y cos w1t
if Ao small
ignore %a3,413

a1h — 3laz|AA2

Gain = P } AT No signal appears at output
1
6)<-'
Pry = 1TW = 30 dBm
P;—10 < =25
P < =15
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orijinal gizim, s. 2
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2. harmonik 45 dBm bastirilmalidir

(@ Intermodulation
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orijinal gizim, s. 2

3
Az = 25‘3'412'42 (cos(2w — w2)t)
3 43
Ar=Ar=A= Az = Za34
system linear — a1A

3
Intermodulation products — Za3A3

3
Arrpz = 20 log(laslArrez) = 20 log <4|6‘3['4%1P3>

4| a
ArIes = (| 3 ‘3
Argg = 10,145 %

AIIP:‘B (d@) - 141 (dB) =96 aB

Ar1p3 T— more linear system
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orijinal ¢izim, s. 2
Aoutint(W1, W2) _ A _ a1 _ Afps
3 3 3 2 2
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1,38 x 10723 J/K
k: Boltzmann sabiti

T = (kelvin) sicaklik

MOS Transictor Noice
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orijinal gizim, s. 3

orijinal gizim, s. 3
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