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Analog Haberfegme
BT-CYB-6M (DSB-(C-AM) modiilatérleri ve demodiilatirleri

Orijinal not: Ders9A.pdf

UYARL Bu belge, el yazisi ders notlarindan Claude (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.

8T - (Y8 - 6M (DSB - (C - AM)

Modiilatérleri

y(€) = Ac[1+ umu(t)] cos(2mfct)

Anabitarlama modiilatori

N )\
+ e i
BGF
x(€) R 2(6)| MF=Ff y(t)
BG = 28
¢ cos(2mtft) e B
= ———o0

x(&) = m(t) + ccos(2mft)
2(€) = [m(t) + c cos(2mft)] w(t)
w(t) = H + %(cos(2ﬂfct) - % cos(2m 3fcE) + % cos(2mSfct) + - - ﬂ

Filtreden gegmez (kirmizi ile isaretli terimler):
2(t) = s m(6) + %m(t) cos(2mf b))+
+ oy m(€) cos(2mkft)'li terimler (k= 3,572,...)
+ 5 cos(2mfct) + % cos? (2mf.t)
1 [1+cos(2m 2. ¢))

+ Bm cos(2mmf )li terimler m: 2,4/6,...

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors

1/7



Analog Haberfegme BT-CYB-6M (DSB-(C-AM) modiilatirleri ve demodilatirleri

y(&) = 5 cos(2mfct) + %m(t) cos(2mf,t)

= < {1 + m(t)} cos(2mfct)
—~~

e
‘ w/mp

(ineer olmayan modiilatsr

(Non linear modulator. Power law modulator)

Lineer BGF y(®
® olmayan ME = f, ——>
m(e) x(€) cihaz 2() BG = 268
2(t) = ax(t) + bx?(t)
¢ cos(2mf.t)

(A>)
=

i '\' I "—\

Eo N

orijinal gizim, s. 1

x(¢) = m(t) + c cos(2mf.t)
2(€) = ax(t) + bx?(£) = am(t) + ac cos(2mnf.t)
+b [mz(t) +c? cos?(2mft) +2m(t)c cos(Zm‘Ct)]
—_——
2 [1+cos(2m 2£:t)]
= am(t) + accos(2mfet) + bm? () + % + % cos(2m 2f.€)
+ 2bc m(t) cos(2mf,t)
(Kirmizi g&sterilen terimler el yazisinda kirmizi okla/sizgiyle isaretlenmis.)

y(t) = accos(2mfct) + 2bc m(t) cos(2nf.t)

= ac[T + %b m(t)] cos(2mf.t)

BT - (Y8 - GM (DSB-(C-AM)

Demodiilatirler:

y(€) = Ac[1+ umu(6)] cos(2mfct)
Non coherent demodulation (Faz tahminsiz demodilasyon)

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors 2/7



Analog Haberfegme

BT-CYB-6M (DSB-(C-AM) modiilatirleri ve demodilatirleri

Dogrultuce Detektor (Rectifier detector)

2(6) = y(Ow(t)

Zarf Detectorii

(Envelope detector)
BG{m(O)} = B Hz,
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Ci) y(©) cr T ze§ ve(t)

y(€) = Ac[1+ umu(6)] cos(2nfct)

-
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mesajin 2amandaki degisimi

TQ|l<|§to\l<i seri kondansatdr el yazisinda sonradan mavi kalemle eklenmis.
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Analog Haberfegme BT-CYB-6M (DSB-(C-AM) modiilatirleri ve demodilatirleri

- Ac yUksek frekansli
ve(t) = ‘X(; [1 + pmn(t)]) + dalgacik (ripple)

= o + oy m(€) + Ripple
— vo(£) = oy m(t) + Ripple
— bundan kurtulmak igin alcak gegirenden gegirebilirsin

Re = 40 kQ
BG{y(6)} = 10 kHz

Bant genigligini verimli kullanmak igin
Quadrature Amplitude Moduletion (QAM) / Dértli Genlik

modiilasyonv

Quadrature multiplexing (Cok/ama)
BG{m1()} = BG{my ()} = B H2

y(t) = m1(t) cos(2mfc€) + mo(¢) sin(27f L)

I channel ”
. ) AGE 7?
() >() >{BG=8G{mi (O} > (0
=B H2
cos(2mf.t) 2 cos(2mfct)
t Burada
<+>_9()» -T- faz fark
cok kritiktir
® sin(2mf.t) — -
) o
- x BG=BG{m2 (O} > M2 ()
) ] " Bama
channel

x1(€) = y(t) 2 cos(2mf,¢)
= 2[my(€) cos(2mfct) + my (€) sin(2mf t)] cos(2mfet)
cosa - cos b= %[cos(a — b) + cos(a + b)]
sina - sinb= L [cos(a — b) — cos(a + b)]
[sin(a — b) + sin(a + b)]

N —

sina cos b=
x(€) = 2my(6) cos?(2mfet) +mo()[0 + sin(2m 2F.t)]
———

%[1+cos(27t 2f:8)]

x1(€) = my(€) + mq(€) cos(2m 2ft) + mo (€) sin(27 2f¢)

gegmez gegmez

21(6) = m1(6)
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Analog Haberfegme BT-CYB-6M (DSB-(C-AM) modiilatirleri ve demodilatirleri

x2(€) = y(€) - 2 sin(27fE)
= [m(€) cos(2mfct) + my (&) sin(2mf t)] 2 sin(2mf t)
= my(6)[0 + sin(27 2F:)] + my(£)[cos O — cos(2m 2f.t)]
= my(£) + my(€)sin(2m 2f.t) — mo (€)cos (27 2f,E)
—_— —_—

0 0
25(€) = my(8)
* BG{m(6)} = B Hz
BG{m>(£)} = B Hz
CYB — BG = 26 Hz
LHZ, = B Hz/mesaj
2 mesaj

co channel

OFtm teknigi buradan geliyor: O — ortogonal, F — frequency, tm — tone modulation

Tek yonlii Bandh (TYB) 6M

Single Sideband ($SB)-AM

H(f)

Ma(f) M (F)

m(¢t) cos(2mf ) nin
Ust YB = yoye(t)

m(¢t) cos(2mf ) nin
AYB = yaye(t)

F{yoys(t) cos(2nfet)} = L [Yoye(F = f2) + Yoye(f + fc)]
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Analog Haberfegme

BT-CYB-6M (DSB-LC-AM) modiilatirleri ve demodilatsrleri

2fc

My(f) = M) U(F)

Ma(f) = M(F) U(-1)

2fc

AU

53(h)

u(f) = %[1 + sgn(f)]

M (F) = M(FA U(F)
= M(f) 5 [1+ sgn(f)]
My(H) = SM(F) + ZM(F) sgn(F
F l
my(6) = Im(E) + 5 F~ 1 {m(H) san(f)}
m()* F{san(H}

() 2 sdn(d) b ﬂtif = X(0

X() = J% — sgn(~f) = x(~F) = —sgu ("

j—?l «—— sgn(f)
F {sgn(H} = =1

jmt "~ mt
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Analog Haberfegme

mo(t) = §[m() + m(t) ﬂ

= 3m@+; (me« ) ]
A 77|

=my(6)
m(€)nin Hilbert ddnisimi

my(t) = 3 [m(t) + jmp ()]

Ma(f) = M(A) U(-S)
= M) 3 [1-san(f)]
= 3 [M() - m() sgn(f)]

F o ma© = [m( - jmac®)]

Yiyg(f) = My(f - Fe) + Ma(F + Fc)
]-"‘Tl
Yiye(®) = my(6) 2 + mg (€) e T2t
= L[m(t) +jmy(8)] 2™
+ 3 [m(&) = jmp(e)] e T2Te

Yy (£) = m(t) cos(2mfcE)
[j G2nfet __je—jZm‘Ct}

+ mh(t) 5

GJ2nfet _ g—jomfet

ii | c ]

~~ 2
sin(2mfct)

Yiyg(6) = m(€) cos(2mfct) — my (€) sin(27fct)

Yiyg(6) = m(€) cos(2mfct) — my (€) sin(27fct)

Yaye(f) = Ma(f—fc) + My(F+ fc)

y,qy@(t) = mo\(t) e}'271fct ¥ Mu(t) e—j27‘cfct
~—— ——
2 [(m(O)—jma(t)] 1Im(&)+i ma(6)]

Uve
ytye(€) = m(t) cos(2mft) F my () sin(2mfE)
AYB
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