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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.

Direct Convercion Receiver
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Ozellikleri

v No image
v Simple design process
v' Mixing spurs are reduced
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FSK Direct Conversion Receiver

xecr(€) = Ag cos[(we + awq)t], a = =1
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Direct conversion aliei, dezavantajlar, T/Q mismatch

Anlamak igin 2 bit gonderdigimizi disinelim

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

2/13



RF Tacorim Direct conversion aliei, dezavantajlar, T/Q mismatch

XEsic

WA -\ A

LA L
RINITAVALV

A t

59 perece

!

orijinal gizim, s. 2

P \.HJL‘& v f-‘-z a!ﬂ;ﬁ‘-‘tfl
. % sw4
mn d J /1"0

/ A\
\/ k : MR

\

orijinal gizim, s. 2

Simdi bunlari bir demodilatdre sokuyoruz
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Drawbacks of Direct Convercion Receivere
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(1) (O Leakage
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To minimize LO leakage

1) Differential Oscillator
2) Symmetric layout for Oscillator
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(2) DC offset
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DC offsetten kurtulmaliyiz
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LO leakage at the input of LNA is —60 dBm

-60+30+40=10dBm — Vpec =1V

Solving DC Offset
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modulation index (FSK)

Bunun baska dezavantaji var
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r Coziim 2:
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Drawback of Direct conversion Receivers

(3) Even Order Dictorcion
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C ozim:

v High IIP2
v’ Differential Mixer
v' Mixer layout should be symmetrical
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(4) Flicker noise
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faw : Half of RF channel Band width

Sie(f) = % : PSD of flicker noise
Sen(F) = Spy : PSD of thermal noise

fe : corner frequency

We ignore noise effect below

f@WO since they vary slowly
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In the absence of flicker noise = |P o = Sy - fapy

> Flicker noise Penalty
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Flicker noise penalty
100 kHz2
— Py = er 7 df + sonrasinda isaret yok
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Phase & gain Error
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€ — gain error 0 — phase error

Xin(€) = acos wct + bsinwct — QPSK signal
X(,O,I(t) =2 (T + %) Ccos ((,Ucf + %)
xt0,0(t) = 2 (1- 5) sin (wet - §)

Whene =0, 0=0
— xgg1(t) =a,  xggq(t) =b

> Qutputs
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> Only phase mismatch (=0)
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Bunu ¢damek icin ne yapmak gerekiyor

Solutions of I/Q Micmatch
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1/Q
Mismatch penalty
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