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Sayical Haberfegme
Ornekle-tut, PAM/PWM/PPM, TDM ve PCM

Orijinal not: ELM365-2024-Bahar-S-hafta-ders-notlaripdf

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.

Sample and Hold Operation (1 Orneble ve tut iglemi)

Flat Top Sampling (FTS)

(DU2 Tepeli Ornekleme)
Sample and Hold Operation

Flat Top Sampling (FTS)
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Sayical Haberlegme

xs(t): Pulse Amplitude Modulation (PAM)

Discrete time analog modulation

Sample / Hold (Dump) circuit  (Ornekle ve tut devresi)

xs(t) = a(O) ® [x(O) x5 ()] = a(t) ®
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y(6) = x(O)xs(t) = Y} _x(nTs)8(t—nTs)

xs(€) = a(6) ® y(t) = ) x(nTs)q(t ~ aTs)

n

n n

Xs(f) = Q) - [X(D @ Xs(N] = Q) - | X(AH®fs Y 8(F- “fs)]

Xs(H) = Q(f)- [fSZX(f— ”fS)]

< Tsinc(fr) - e V22

Xs(f) = Fs QU X(F) +Q(F) - fs ZX(f— nfs)

n#0
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Z x(nTs)d(€— nTS)] = Z x(nTs)q(t —nTs)
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Equalizing LPF (Dengeleyici AGF)
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Ts
— |fA=sHf
Heq(f) =< Q(f) &
0] else
Ts
——— |fA=f
lHeq(F)l = <l i
0] else
Q& | = T ISl TsfT
-
fm fm
orijinal gizim, s. 2
HoglH = 5 = — 5 o3, (A=t

Q) Tsinc(F)
— advance in time — hgq(t) is not cavsal

For this reason, Héq(/‘) = Heq(f) - e2Tx is chosen

T
h/eq(t) = heq(t e Tx) TX = 5 + TD
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1= Ornek (2004 Midterm Ex. Q.)

g'a_y,ga/ Haéer/egme érneé/e—tat, /DAM//DWM/PPM, TDOM ve PCM

o= o > x@-Tod

orijinal ¢gizim, s. 2

Reminder:
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A /\(76_) F AT Sinc2(F1)

A PAM signal is produced as shown in the figure below. &) If the bandwidth of x(¢) is 1 kHz,
what is the maximum value of Ts to obtain x(€) without distortion at the receiver? b) For
Ts = Ts(max), sketch PAW demodulator. Find the transfer function of demodulator.
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x © % e

= s (Jc-nTs)

orijinal gizim, s. 3

OslTs

orijinal ¢izim, s. 3

a) BWi{x(6)} = 1 kHz = fy,
fs 2 2y = 2 kH2
s ﬁ = 0.5 msec
Ts(max) = 0.5 msec

b)
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orijinal ¢izim, s. 3

Ts
< fm
Heal) = {@(f) I
0 lfl > fm

Q(f) = 0.1Ts x 0.1Ts Sinc?(0.1Tf) e S 01T

= 0.01 T2 Sinc2(0.1T¢f) e 927 O-1Ts
T, e*j2nf0.1Ts

0.01T2 Sinc?(0.1Tsf)

Heq(f) =

2 x 105 27 SX107°

=4 Sinc?(5 x10-5f)
0 else

Il =1kH2

o Sekil: Bu sayfa basili materyal iceriyor (8. ders slayty);
dijitallestirilmedi. (Basili sekil: PAM, PWM ve PPM dalga bigimleri.)
(orijinal notta, s. 4)

PAM
PWM: Pulse Width Modulation (Darbe Genislik Modilasyonu)
PPM: Pulse Position Modulation (Darbe Pozisyon Modilasyonu)

Time Division Multiplexing (TDM)

2aman Bdlmeli Coklama (2BG)

« Multiple PAM signals are transmitted without overlapping.
« At the receiver, PAM signals are separated by synchronization.
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FOM x TDWN

Advantages: 1) Easier to implement. 2) Less crosstalk than FDM
Disadvantages: 1) strict synchronization

Cok kaynakli (Multi-source) — Multiplexing (Coklama)

Cok kullanicili (Multi-user) — Multiple Access (Coklu Erigim)

— TOMA, FDMA

fa/re Code Modulation (PCM)

(Darbe Kod Modilasyonu - DKMW)
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orijinal gizim, s. 6
x(¢) analog signal

Xp = maks [x(€)] Peak value (Tepe deger)
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2
Kuantalayici adimi = Av = % — Kuantalayicidaki seviye sayist (# of levels in quantizer)

(Quantizer step)
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L=7
Assume Av =1V

x(€) Xq(t)

03V — 1V
40V — 1V
ossv. — 1V
225V — 2V
-3V — =3V

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 7/7
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L = 8 (wmid-rise quantizer)

Assume Av =1V

x(t)  xq(t)
03V 15V
055V 0OSYV
=31V =35V

* Each sample is approximated with a quantized value, the approximation will result in an error

.. Quantization error range: (—Av/2, Av/(2)

Kuantalama giriltlst (Quantization noise)
=
xq(t) = x o+ a(6)
~—— —~~
Kuantalanmwis isaret  Analog isaret
q is vniform in [-Av/2, Av/2]
Average quantization noise power = Ny = E[q2]

(Ort. kuantalama gurGltUsi gicy)

Reminder

X, RD [a, b] dUzg0n d.
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Sayical Haberlegme

Isaretin gich = S = (x2(¢)) = P

GUriltindn gicl = No = Ny

Isaretin Giriltiye Orani (IGO)
Signal-to-Noise Ratio (SNR)

Ornekle-tut, PAM/PWM/PPM, TDM ve PCM
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_a+tb 5 (b-a)?
O 5 3

05 =€ [(a- uq)?| = €[a*] = Ny
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0
_[Av/2 - (—Av/2)}2 A2
a 12 12
2x Av? xg
Av = ‘P N, =2 — = lP
Pl T e a1 TI32
X
S, P
SNR = =2 = 2. 3(2
No X5

— Signal-to-Quantization Noise Ratio (SQNR)

Quantization intervals

* Each sample is quantized to the middle of the quantization interval.

P 4 Gekil- Bu sayfa basili materyal igeriyor (8r. ders slayt);
dijitallestirilmedi. (Basili sekil ve tablo: kuantalama araliklari,
dogal/kvantalanmis Srnek dederleri, kod numaralar ve PCM dizisi.)

(orijinal notta, s. ?)
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