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kaynaklarini esas alin.

omissions. Always check against the original notes and official course material.

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

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

Shannon'e Capacity Theorem

C = Wlog(1+ SNR)

C: kanal kapasitesi <%>
sn
W: kanalin genisligi (H2)
SNR: signal to noise ratio <&>

Bit error rate
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orijinal gizim, s. 1

C = Wlog(1+ SNR)

C — kanal kapasite <%>, W — BG

RE 1sima yapar, anten galistigr bolgeye gdre tasarlanmis olmali.
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orijinal gizim, s. 1

RE: 3khz frekansindan 300 GHz2'e kadar olan tim sinyaller. (100 GHz Ustl milimeter wave, 10
GHz Ustl microwave)
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f A=

Il o

VLF: (very low f) 3 — 30khz 33 km ~ 10 km!

Mavritime radio navigation

O () 30 1 300k UL AR ST (Denizcilikte gok uzun mesafe haberlesme)
ME: (mediom £) 300k ~3M  1km ~ 100m AM Radio
aviation

HE: 3M~30M 100 m~10 m Navigation

(227 radar
VHE: 30M ~ 300M 10 m~1m — TV, FM
UHE: 300M ~ 3G Tm~ 100 mm — TV, mobile, GPS, Wifi, 4G
SHFE: 3G ~ 30 G 100 mm ~ 10 mm  — Wifi, satellite
EHFE: 30G ~ 300 G 10 mm ~ 1 mm — Astronomy satellite

orijinal gizim, s. 2

L= % (Anten boyu)
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frekans bUyudikce anten kigilUr.
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orijinal gizim, s. 2

varyans quriltd

Claude notu: muhtemelen 100 km olmali.
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orijinal gizim, s. 2
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orijinal gizim, s. 2

White noise
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(Hs)

orijinal gizim, s. 2
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Pink noise
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orijinal gizim, s. 2

White Noise ~ Thermal Noise (Shot Noise) [— White Noise N(mq, 0)]

1
Flicker Noise m noise) ~ Pink noise

(Low frequency)

+ Ust Uste (? gelirler
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Z-A MHz
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orijinal gizim, s. 3

SNR orani

M nBine

orijinal gizim, s. 3

Ps [W] birimsiz
SNR = .
Pafw] L]
SNR
an
Psi

SNR[dB] = 10 log dB

n
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10 log[2 - SNR] = 10 log 2 +10 log[SNR]
——
3db
log[SNR] birimi: bel
10 log[SNR] decibel
2 kat arttirirsak — 3db
10 kat arttirirsak 10 db {2 okunamadi’

100 kat ” 20 db

SNR [dB] = 10 log <&>
Pn
10 log[2 SNR] = 10 log 2 +10 log[SNR]
——

2 kat artarsa 3db artar

10 log [%] — dBW

10 log [1 vC\SV\/] — dBm

10 log [1%5\/] — dBW

TmW

TOlog[ s ]=>d8rv\

10 log(10) = 10 dB

2 kat
TO[OQ(ZO) =13 dB

10 log(40) = 16 dB
10 log(80) = 19 dB
10 log(100) = 20 dB

10 log[Ps] + 10 log ﬁ = (Ps [dBW] + 30 de) (dBm)
N
103w

dBW + 30 dB = dBm

1
10 log Ps + 10 log [ ——
T3P (10—3>

dBw
30dB

dBW + 30 dB = dBm

TmW

10 log [
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orijinal gizim, s. 4
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orijinal gizim, s. 4
Reciver
reana,
/‘1,‘\“(
[ —4~_ l\ o T~
| . e e P S —
il s LN & fz ¢
Fitee® I F giter LF PFRETTR
£La \nbemediate ) ampligier e
BPF == ¢ "
LP E % oLtln.( oSC'(“q.Ga’
hey ==
boe =

orijinal gizim, s. 4
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RF Front-End
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orijinal gizim, s. 4

Tx
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Az
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Rx 4+

dusmie

orijinal gizim, s. 4
Full duplex
Tx gx UM Plen

orijinal gizim, s. 4

/4:4 tennas

Log-periodic Antenna  her iki (? ySnden
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orijinal ¢gizim, s. 5

metal reflektdr koyarsaniz sadece tek yénly « olur
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orijinal gizim, s. 5

Patch Antenna

orijinal gizim, s. 5
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orijinal gizim, s. S
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orijinal gizim, s. 6
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orijinal ¢izim, s. 6
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orijinal gizim, s. 6
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orijinal ¢gizim, s. 6
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orijinal gizim, s. 6

2Claude notu: muhtemelen @ = fo olmali.
fr-f
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Aktif komponentler akimi yon veriyor.

(VA

orijinal ¢izim, s. 6

1
WP
c.

SNR:n
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Cooun = 6

orijinal gizim, s. 6

SNRoue = —2 = 1 &
No + Ng N;G+ Ng
Ny — Filtrenin kendisinden kaynaklanan ek giriltd

Ng <<< segilmeli

n>°

3
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= St

orijinal gizim, s. 6

SNR,u < SNR;,

Requirements

— Low noise coming from device (= low NF) — Noise Figure

— Linearity (= high P;4g — 1dB Compression Point
TIP3 — Third order Intercept Point)
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Low Power Consumption

Low Area ” (Small form factor)
Gain (:> 521)

Matching to anten filter

|

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 73/ 13



	Shannon's Capacity Theorem
	Noise
	Antennas
	RF Filters
	LNA

