Sayical Haberfegme

Sayical haberlegme cistemi, kanallar ve avantajlar:
Orijinal not: Dersl.pdf

GTU - Elektronit Miihendicligi

kaynaklarini esas alin.

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

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

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

Not: Orijinal dosyadaki basili sayfalar (s. 2) dijitallestirilmedi; yalnizca el yazisi sayfalar

aktarild.

Sayical Ders 1

Haberlesme: Bir mesaji bir vericiden bir veya birden fazla aliciya ulastiran islem.

Sayisal isaret: Ayrikzamanli, Ayrikgenlikli sinyal

Sayisal haberlesme: Tsareti sayisal bir sekilde isleyip sonra kanaldan iletmeye denir. (Kanaldaki

isaret yine Analogtur.)
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genlik seviyelerin aralig) esittivr normalde

Kanal kodlamasi
codeword (kod s62cUgu)

(=2 n=3
o0 — 000
01 — 010
10 — 101
1 — M
artik bitler ekleniyor
(=2 9;(6) m=4a

00  gi(6)=-2A, 0stsT
o ga(t)y=-4 "

10 93() =4 "

11 ga(t) = 24, "

Bandpass mod. M — phase Shift keying (PSK)

£
si(t) = 1/2T:cos(27rfct+ %(i—ﬂ), OstsTs i=1...2¢

M=4a
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2€
00 TS cos(2mfet) , OstsT,

S
2€;

S

cos(27rfct+g) T

2€s 47

cos(2nfet +m)
S

2€; 37
1 2nfet+=—1) , "
T cos< Tife 2)

S

Kavaler

Wireline (kablslv)

« Burulu gift (twisted pair) ~kHz

« Es eksenli (coaxial) ~MHz

- Fiber cable 10%-10° GHz

« Dalga kilavuzu (Waveguide) 1-100 GHz

Wirelese (Telsiz)

RF, optik, svaltl kanalinda akustik dalga

Alinan isaret:
r(6) = n(t) ®si(t) + n(t)  — Beyaz GUriltT (AWGN)

h(€)=8(t) = r(t) =s;(€) +n(t)

kanal idealse
F
— R(A) = H(A) $;(f) + N(F)
Bozucu etkiler

« GUrilty (noise)
« Sonimleme (fading) (sarpmsal guriltd)
« kanal ideal degilse (A(t) # 6(t)) — Genlik ve faz bozulmasi (Amplitude and phase distortion)
« Karsim (interference)
« Zayiflama (Attenuation)
—r(€) = a(t) si(t)+n(E)
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Equalization (kanal denklestirme)

Kablolu sistemlerde h(€)'yi i? giderebiliriz

* Mihenk tasi: isaretin Giriltiye Orani (IGO)
Signal to Noise Ratio (SNR)

Prm
Pr

SNR =

* Bit hata olasiigr (Probability of bit error) (Bit error rate)
=P, = Prob(m; # M;) = F(SNR)
SNRT = P, | (Performans iyilesir)

* Kisitl kaynaklar: B ve Glg

Sayical haberlegmenin avantajlar:

1) Yeniden Uretme (Regeneration) * sayisal haberlesmenin en iyi avantaj
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2) Digital circuits are more reliable, cheaper, more flexible

3) Better Signal processing (SP) — removing redundancy — less BW

Sayical haberlegmenin dezavantajlar:

1) Intensive SP as compared to analog systems.
2) Synchronization is more complicated as compared to analog systems.

3) Nongraceful degradation:
When SNR drops below a certain threshold, the quality of service can suddenly change from very
good to very poor. In contrast most analog communication systems degrade gracefully.
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