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Sayical Haberfegme
Diiz tepeli rnekleme, PAM/PWM/PPM, TDM ve PCM

Orijinal not: Ders-S.pdf

UYARI Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistiv; 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.

Not: Orijinal dosyadaki basili sayfalar (s. 9) dijitallestirilmedi; yalnizca el yazisi sayfalar
aktarild.

Sample and Hold operation (6rnekle ve tut iglemi)

Diiz Tepeli drnekleme (Flat top campling) (FTS)
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orijinal gizim, s. 1
xs(¢): Darbe Genlik mod (DGM)
Pulse amplitude mod
Burda darbeler diz tepeli

bu discrete time analog modulation 2aman ayrik ama genlik degil

Discrete time analog modulation
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Sample/ Hold (Dump) circuit
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orijinal ¢gizim, s. 1

9(6) = x(O)xs(t) = ) _ x(nTs)5(t — nTs)
xs(6) = q(6) ® 9(t) = Y x(nTs) q(t — nTs)

n

xs(8) = a() ® [x(O)xs(O)] = aO) ® [ Y x(nT) 8(¢ — nTo)]
=Y x(nTs)q(t - nTs) ”
7
Xs(f) = QA [X() @ X5(] = QO [X(O @ s 2 B(r- nts)]
Xs(0 = QA |fs ;x(f— nts)|

< T sinc(fr) e J2T2

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

1l n#0
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orijinal ¢gizim, s. 2
Equalizing LPF (Dengeleyici AGF)
: TIdeal LPF
xs(6) — Heq(f) = m — | Gain = Ts | — x(¢)
BW = fp,
Ts
— A=
Heq(f) = ¢ QN "
0 else
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orijinal ¢gizim, s. 2
Ts
— |A=F
Heq(f) = ¢ QN u
0] else
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orijinal gizim, s. 2
Hogl) = 25 = — 15 _gi2nl2 <,

Q(hH T 1 sinc(fr)
— advance in time — hgq(t) is not causal

For this reason, H’eq(f) = Heq(F) e J27Tx is chosen

.
T
Nog(t) = heg(=Tx)  Tx= 5+ To

xs(£) — [Hog(f) | — x(t = To)

Reminder

&

-T 0 T

orijinal ¢gizim, s. 3

A /\(i) 5 AT sinc(FT)

Orneb (2004 Midterm Ex.Q.)
A PAM signal is produced as shown in the figure below. &) If the bandwidth of x(¢) is 1kHz,
what is the maximum value of Ts to obtain x(t) without distortion at the receiver? b) For

Ts = Ts(max), sketch PAM demodulator. Find the transfer function of demodulator.
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@) BW{x(6)} = 1 kHz = fn
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orijinal gizim, s. 3
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b)
TIdeal
Xpam (t) — | Heq(F) = Q(f) — | LPF | — x()
BW = fy,
Ts
—, < f
Ol |fl > fM

Q) = 0,1Ts (o,1TS si
= 0,01 T2 sinc?(

nc2(0,174f) e—j2m‘O,TT5)

O,TTSF) e—j27TfO,TT5
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T, @27 0,1Ts
0,01 T2 sinc?(0,1T4f)
2 .105 o2nf5:107°
={ sinc?(5-10-5) '

0, else

Heq(f) T

|l =1kHz iken

49 (t)
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orijinal gizim, s. 4

orijinal gizim, s. 4

orijinal gizim, s. 4
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orijinal gizim, s. 4

xppm (€): Pulse Width modulation’

i & Gekil: Bu sayfa basili materyal igeriyor (ders kitabindan sekil); Ii
| dijitallestirilmedi. Dort grafik Ust Uste: g(¢€) (sinls benzeri egri, drnekleme :
i oklan), xpam(€), xewm () (basili not: Pulse locations are the same |
| but their widths change.) ve xppp(¢) (basili not: Pulse widths are i
:' the same but their locations change.). El yazisi eklemeler: grafiklerin l
i saginda PAM, PWIM, PP etiketleri ve altta asadidaki iki agiklama. E
E (orijinal notta, s. S) i

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

Time division mulfiplexing (TDM) ~ Zaman bélmel: goklamo.
(28¢)

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

TClaude notu: muhtemelen Pulse Position modulation olmali.
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orijinal gizim, s. 6

®

FOM x TDM
Advantages: 1) Easier to implement  2) Less crosstalk than FOM
Disadvantage: 1) Strict synchronization
Gok kaynakli (Multi-source) — multiplexing (goklama)
Gok kullanicili (Multi user) — Multiple Access (goklu erisim)
— TDMA (2uesil, avrupada GSM), FDMA (Tnesil)
3.nesil: Code Division multiplexing

4.nesil: OFDMW

Pulsce code Modulation (Darbe kod modiilasyonv - DKM)
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PCn(Okm)
orijinal gizim, s. 7
x(¢t) analog signal —xp den +xp ye kadar
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xp = Maks [x(€)]  peak value (Tepe deger)

] 2Xp . A .
kuantalayicr adimi (Quantizer step) = Av = ol kuantalayicidaki seviye sayisi (# of levels in

quantizer)
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Assume Av =1V
x(¢) xq(6)
1,02 — 1V
1,490V — 1V
055v. — 1V
2,25V — 2V
-3,V — -3V
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orijinal gizim, s. 8
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8 seviyeyi kodluyoruz
L =8 (Mid rise quantizer)
Assume Av =1V

AON C10)

1,03 V 1,5V Av
+— hata
0,55 V 0,5V
Av
~3,1V ~3,5V —r5| hata

101V | — | 1,56V

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

Quantization error : (=Av(2, Av(2)

kuantalama girGlEGsO
(Quantization noise)

=
xq(t) = x(@€) o+ a(6)
—— —~—
kuantalanmis isaret Analog isaret

q is uniform in [-Av/2, Av/2]

Average quantization noise power = Ny = €[g?]
(ort. kvantalama girilElsU gicd)

Reminder

x ~ U[a, b] dU2gin dag.
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orijinal ¢gizim, s. 8

a+b 02,—_(b—a)2
2 x 12

o7 = €|(a-1g)?| = €la®) = Ny

Na = 12 12
2x A2 X2

A= gy A%

= 1T 12 T 32
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Isaretin gict = Sp = (x2(£)) = Px

GUriltinin gich = Ng = Ng

Tsaretin giriltiye orani (IGO)

Signal to noise Ratio (SNR)
signal to Quantization noise Ratio (SQNR) |

So P
SNR = == = % 302 — bnemli
/Vo XP
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