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Sayical Haberfegme
RC darbe, kontrolli SAK sapsal tagiyiei modilasyon (PSK/FSK)

Orijinal not: Ders-11.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.
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orijinal gizim, s. 1
R 1 . .
Wo = > 737 min Nyquist BW for rectangular spectrum

W - Wp = Asin BG (Excess BW)
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Sayical Haberlegme

Azalma faktdrs (roll-off factor)

— W= Wo(1+r)

R
W=§(1+V)H2

— Temel band haberlesmede RC darbesinin BG
W — Mutlak BG (Absolute BW)

— Band gegiren Haberlesme

Weyg = Rs(1+ 1) Hz  (Tasiyicili haberlesme)

cos[2m(W — Wp)E]

h(t) = 2Wq sinc(2Wpt) azalma
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G620m — equalization
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Sayical Haberlegme RC darbe, kontrolli SAK cayical tagiyicil modilasyon (PSK/FSK)

A = He) H(l) - () = HB= () H, ()

channel RC Root RC RRC
(RRC)

HeH(f) Hy ()
G20

() =h(T-6  Karsilayic filtre

+— Orneb 3.3
(5143, Ex 3.3)

|
& Gekil-Basili kitap kesiti (“Example 3.3 Bandwidth Requirements’, !
(o) ve (b) siklar) basili materyal igeriyor; dijitallestirilmedi. f
(orijinal notta, s. 2) E

|

4 level PAM
R = 2400 bits/s
RC 100% excess BW (r = 1)

2h
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orijinal ¢gizim, s. 2

M=2K=a = k=2 bitsfsymbol (pulse)

- Ry, bitfs _ 2400 bit/sn — 1200 sembol Warbe)
serV\boSl hz K bitsfsembol 2 bit/sn L
R 1200

=21+r)=""+1= H

w (1+7r) (1+1)=1200 Hz
b) Wpeg = )25(1 + i’) = 2400 Hz

orf. ¢. 3

Kontrolli SAK ile igaretlegme

(Signaling with controlled IST)

Tclavde notu: muhtemelen 2 bit/sembol olmali.
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Sayical Haberlegme RC darbe, kontrolli SAK, cayical tagiyeds modilasyon (PSK/FSK)

(Kiemi cevaplh icaretfegme — Partial response cignaling)

Sifir SAK igin 2. Nyquist kriteri:

1 =0,
hnTy =90
0, Diger
Gift kutuplu
“1" = h(€)
Iloll - _h(t)

4% —1#

orijinal gizim, s. 3

Her iki darbe + = Ornek = 2

ZR T | P

Darbeler 21t isaretli = " = 0

Eger Srnek > O = Mevcut bit ve dnceki bit
drnek <0 =" """ "0"
"= 0 = Mevcut bit dnceki bitin timleyenidir

”1“

Iletilen dizi: 1T 17 o1 1 /0] 06 0 [1/0 11 1
Ornekler: 1 2 0/0 2 |0 2|-2 |0l 0 0|2 2
Tespit edilendiz: 17 1 0 1 1 0 O O 1 0O 1 1 1

Duo binary darbe

0 5 51 ) ()

— Azalma hizi —
t2

S

= 2T cos(nfT)TI(FT) e JT

n(E) L H(P) = ,225 cos <g> ﬂ<i> e ITlRs
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Sayical Haberlegme RC darbe, kontrolli SAK cayical tagiyicil modilasyon (PSK/FSK)

™ [HE |
2T cos(het) keosias “"(ireti
=
-&> __a fo_ A &
- E [ 2R o

orijinal gizim, s. 4

RC darbesinden daha az BG'ye sahip

1
bu filtre =3 ile azalmakta senkronizasyon hatalar
daha fazla RC'de tl3 ile azalmakta
r’ Ornek 3.8
Sl64 Pr 3.8

i 7 Gekil: Basili kitap problemi (3.8, (a) ve (b)

i siklarr) basili materyal igeriyor; dijitallestirilmedi.
i (orijinal notta, s. 4)

|

@) R = 10 Mbit/s
16 level PAM w/o IST
M=2€=16 — k= 4 bits/symbol (pulse)

_ R 10 Mbitsfs symbols
kT k ~ 4 bits/symbol 2am
Rs

W= > =1,25 MHz

b) W = 1,325 MHz

R
=§(1+r) — r=0,1

1,375
1,25

+— Ornek 3.9
Pr. 39

Qqist = £0,1% of peak to peak signal voltage
fs = 8000 samples(s
M =32 PAM

i 7 Gekil-Basili kitap problemi (39) basili
i materyal igeriyor; dijitallestirilmedi.
E (orijinal notta, s. 4)

Min theo BW w/o IST

2X A X 0,1 100
_ % ,V:kp<,2xpﬁ(_2':500

A== 2 5 T %00 0,2
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Sayical Haberlegme RC darbe, kontrolli SAK, cayical tagiyeds modilasyon (PSK/FSK)

\22/ 2(>500 = 2" =512 = n= 9 bitsfsample BG = 36 kHz2
512

bits samples .

R, =nfs =9 X 8000 ———— = 22 k bits/s

sample s S kat BG dUsty

M=32=2" = k=5 bits/symbol (pulse)

okj,s‘.S
%
— W:75=?200 H2

T Bit hata olasiligr daha k&t

+— Ornek

In a CD recording system, 2 voice signals are sampled with a sampling freq. of 44,1 kHz,
multiplexed an encoded with 16 bits.

a) What is the bitrate?

b) How many bits are needed for a recording of SO minutes?

sinyal
sayisi 16 bits 44,1 | ( bit
WRy= 2 mfo=2.-22 S0P _ 4411200 252
sample sec s

bi
b) # of bits = 1411200 % XS0 x60s=4233600000 bits

8’ bdlelim: 529,2 WM byte
sonra 1000%

— Orneb 3.9

| & Gekil:Basili kitap problemi (34) basil
i materyal igeriyor; dijitallestirilmedi.

I} (orijinal notta, s. S)

|

Min theo BW w/fo IST
2X Av X 0,1 100

£ 1P T2 L2 —— =500
Cr -2t 100 P02
n n _ — 3

?26/?_ L>500 = 2" =512 = n =9 bits/sample

bits | SOMPLes _ o5 L bitss  BG = 36 kHz
sample s S kat BG dUstl

M=32=2° = k=5 bits/symbol (pulse)
R, 72 k bits/s

Av

R, = nfs =9

sgwbols 1wk % = 2200 Hz

T Bit hata olasiligl daha koty

o r=0,25 = Bipolar signaling BG?
72k

R
R, = 22 k bitsfs — W = 3‘9(1 +r) = (1+0,25) = 45 kHz

14400 (1+ 0,25)

5 =9 kHz [

R
r=025 — M=32PAMBG? Rs=14400 symbols/s — W = js(Hr) =
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Sayical Haberlegme RC darbe, kontrolli SAK cayical tagiyicil modilasyon (PSK/FSK)

Sayical Tagiyieils Modiilasyon

(Carrier Mod / Bandpacs Mod)
Foz Kaydirmali Anahtarlama (FKA) Mod

Phase Shift Keying (PSK) Mod

01 0041101... ﬁ""“"a red = lugir]
T ' li pmodTlal

b:!‘kn—‘ E'D bl‘%“ M L*

orijinal gizim, s. 6

1 sembol

si) ;i=1....M=25;,0st<sT
R, 1sembol k bit
Rs = — = =
k T sn T sn

€
PSK: si(t) = \/27 cos(2nft+ ;) ; OstsT

_ 2m(i—1)

: k
=1....M=2
m :

b;

Orneb
M=4a=2¢ = k=2 bit/sembol

&=

L PSk )
medSlatr. | > s, C¢) 2 €21, 2,34

A4 49 o01|60

orijinal gizim, s. 6

00 — s1(t) = \/2k7-€cos(27rfct+ 0); 0stsT
01 = sy(6)= /% cos(anft+35) ; 0st=T
10 — s3(t) = \/ZT-ecos(Zrcht+7c); "

M — sq(t) = \/LTEcos(27cfct+ %) -
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Sayical Haberlegme RC darbe, kontrolli SAK, cayical tagiyeid modilasyon (PSK/FSK)

614817':':

i 2e (T
€, = J sZ(6)dt = J cos?(2mfet + dy) de
0 T Jo

% [1+ cos(anfct)] dt

.
=2€7J dt = €
T 0

N

.
J cos(4mnf.t)de =~ 0
0

86

st = 2T€n<t—TT/2

> cos(2mf .t + b;)

~n 4L ({'/_r\ ce JINE T

— 2 ¢ a
Y | T Ul oS

orijinal gizim, s. 6

,'\S:(F)

G e
=

orijinal ¢gizim, s. 7
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Sayical Haberlegme RC darbe, kontrolli SAK, cayical tagiyeds modilasyon (PSK/FSK)

W arttiginda BG ayni kaliyor. Bu nemli bir avantaj

Bant genisligi verimli teknik
_ Ry, bitfsn bit/sn

B&V
3 W Hz Hz
BG verimliligi ela

/" bir Hz bant genisliginde bir saniyede gdnderilen bit

MPSK: M T = BG ayni — BGVT BGV verimli teknik (BW efficient mod technique) XP,T
(performans kétilesiyor)

Bant genisliginden kazaniyoruz gigten kaybediyoruz

Ocel durum

k=1 M=2 = Ikili FKA = IFKA
Binary PSK = BPSK

“0" — sy(t) =/ ZEcos(2nfet+m); OstsT
= —\/ZTECOS(ZTEfo) ; 0stsT

2€
Bipolar signaling x carrier — P, = Q( ib) €, = €

No
— Sayfa 174
Sekil 4.5
~ nou ] [{ BT} !
S R
@ --—ﬂ- b
[
[

=
|
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o |— |
b
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|

orijinal gizim, s. ?

Ortogonal modiilasyon
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Sayical Haberlegme

RC darbe, kontrolli SAK, cayical tagiyied: modilasyon (PSK/FSK)

Frekane Kaydirmali Anahtarloma (FRKA)

Frequency Shift Keying (FSK)

2€
si(6) =4/ ~ cos(2mfit); O0st=T,i=1234

fi = Fot (i— )AF

U 0, i#j
i(6)si(E)dt =

J, 5050 {E

, [ =] ortogonal

(Dik)
Ortogonallik gart::
. B&a
— Faz tahminli demod. (Coherent demod.) —
1]z 2
Af = ;
N " tahminsiz " (Non coherent dmd.) BG
— Sayfa 202 Ex. 4.3

MT= BGT= BGV |

X Pb l
(Power efficient Mod..)
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