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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.
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No = N;G + Na
SNR; > SNR,
T 1 _ SNR;
Low Noise Figure NFyg = ——— = SNR;[dB] — SNR,[dB]
SNR,
ictenilenler
Linearity
Low power consumption
Low area "
Gain [$21)
Matching
NE =10 log F

F: Noise factor
NFE: Noise figure

IClaude notu: muhtemelen F = SNR;/SNR, ve NF4g = 10 log F olmali.
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g(€) = cos 2mfpt
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orijinal gizim, s. 2

Yer(t) = x(t) [cos 27f o]
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Y(f) = X(H® % [8(F—fLo) + 8(F+ fLo)]

= [X(f— fIF) +X(f+ f_‘[(—‘)] @% [5(f—-f(_o) + 5(f+ Qo)]

1
= E[X(f—fIF—fLo)’rX(f— frr + fL0)
f={fretfio) f~[fre—fio)
@ ©)

+X(f+ fIF——fLo)‘FX(f-I' fl'(:-l'f(_o)}

f~[fro—f1r) f~[—fro—frF)
@ @
@ ) D) %)
R AR = i i
- FLo=GF - —fLO-6F bo-tF L9 Ftese

orijinal gizim, s. 2

x(t) = cos2nf1t — f=100MHz2 — BW =10MHz2

20(6) = cos 2mfot  —  fy = 2GHz

olusacak frekanslar: 2,1GHz ve 1,9 GHz

Ocilatérler & VCO (Voltage controlled oscifator)
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orijinal gizim, s. 3
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orijinal gizim, s. 3

* Frequency stability, phase Noise

Osilator

€
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orijinal ¢gizim, s. 3

VCO gerilim kontrolli osilatsr

A Eoul

orijinal gizim, s. 3

Ocilator gegitleri

— VCO
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— TCXO (Temperature controlled Osc.)

— sicak kontrolly, geri besleme ile sicaklik etkisini minimize eder
— OCXO (Oven Controlled Osc.)

firin kontrolly

PL( (Phase Locked loop)
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orijinal gizim, s. 4

Power Amplifier
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orijinal gizim, s. 4
Gain
(Max) Output power
Bandwidth
Power efficiency (PAE) Power added efficiency
Linearity

I/0 Matching

A, AB, B, C — Linear
F, € — High power efficiency
D — Low freq

Clavde ile dijitallestirildi « hata igerebiliv / Digitised with Claude + may contain errors 6/77



RF Tacorim Ders 3: (NA, mikser, ocilatsr, PA, modiilasyon, S-parametreler

E=2i? l @ R
0% - () - 3
Lit o ﬁ«*’c:huﬁ

| Network Z@=592
H«L"’-k_‘, ’

50
| |
Vs F
250
zin
Vi

Modulation

S

orijinal gizim, s. 5
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orijinal gizim, s. 5

QPSK: ‘00" — /Escos 2mft + /€ sin 2mft
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orijinal gizim, s. 5

\
@ >—=H

orijinal gizim, s. 6

orijinal gizim, s. 6
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AM (Amplitude Modulation)

C,tf“hcf))

\' %

orijinal gizim, s. 6

high Freq RF signal

orijinal gizim, s. 6

orijinal ¢gizim, s. 6

xam(€) = [1+ axm(t)] Ac cos (2mfet + dc)

normalizasyon igin
— = A cos(2mfpt + dpy) olsun
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Frequency Modulation (FM)
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orijinal gizim, s. 6

xem(€) = Ac cos [we(E) - £+ dc]
wi(t) = we + kg Ap sin(2mfpt)

kf<<1

88 — 108 MH2 radyo
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BWem = 2(1 + kf)fm
QWFM = me

NBFW

k—f"”

T

3 kHz
T MH2
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orijinal gizim, s. 7

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors

10/ 19



RF Tacorim Ders 3: (NA, mikser, ocilatsr, PA, modiilasyon, S-parametreler

~ (m.((-)
RN ;
%o (e
-~
| aY
fFc

orijinal gizim, s. 7

’ TT'I\T’T >

| Fe  Ectem (‘L 1M

orijinal gizim, s. 7

Phase Modulation

xpm(£) = Ac cos (wet + xm(t))
Xpi (€)= A cos 2t

Ll I 7/ vco | xen

orijinal gizim, s. 7
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orijinal gizim, s, 7
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1 — cos 27tft

‘0" — cos 2mfpt
1" — cos(2mfpt + 180°)

orijinal ¢gizim, s. 8

(inearity

In ?"‘t Du.:‘:pu.t

Ampl igier
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orijinal gizim, s. 8
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orijinal gizim, s. 8
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orijinal ¢gizim, s. 8
x(¢) = cos 2mfpt
Yy = ax —
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orijinal gizim, s. 8

9:ax+bx2+-~ -

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 73/ 177



/e F Tacarim

Ders 3: (A, mikser, ocilatér, PA, modilasyon, S-parametreleri
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/Von-[inearizfy Problems

— Gain Compression
— Intermodulation
— Desensitization

Impedance

x(t) = Acos(wt + )
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Reflection, Transmission & matching

Dncident

@L(_\t.‘-km

In L.‘d.on’t Waue

NN

’
’
’
T
/

S S S N,

sTansmi €t e

orijinal gizim, s. 9
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orijinal gizim, s. 10
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orijinal gizim, s. 10
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Attenuator (zayflatic;)
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orijinal gizim, s. 11
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orijinal gizim, s. 11
Step Attenuator 1dB — 0~ 30dB
2dB— 0~40dB
Amfiyi doyurmadan linear bélgede galismasi igin
Fixed Attention
S-parameters
> V1+ Vq'-'-
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orijinal gizim, s. 11

LT
VE $o1 S VE

Vi =SV +S$Vs
VE =521V1+ +.§22V5

Vou
51 = L

v shows the accuracy of input matching
1

V=0
Vi ne kadar kiglkse yansima o kadar azdir

$11 = =15 dB den kiglkse

< V5 Shows the accuracy of output matching
227 1+
V3 V=0 S5 = 15 dB
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+ Vi Reverse Isolation
12|17 w4+
VE V=0 gikistan girise gelen sinyal
V5 .
$o1 = %3 Gain
1lvi=0
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