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Spektrum X (f) av smalbandig signal x(t)
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Figur 2.5 ur kursboken
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Amplitudmodulation

x(t) = m(t) cos(2mf.t)

y(t) = m(t) sin(2mf.t)
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|/Q-modulation

BP signal: s(t) = s;(t) cos(2mfct) — sq(t) sin(2mf.t)
.S’I(f) -—@ l
cos(2mf.t)
—sin(2nf,t) CT ()
.S'Q(f) "é

Complex envelope: 3(t) = s;(t) + jsq(t)
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|/Q-representation passbandssignal
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Figur 2.7 ur kursboken
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I/Q-demodulation 1(2)[ $(8) = 51(8) cos(2nfet) = sq(®) Sin(Zﬂfct)]

2s(t) cos(2mf.t) = 2s;(t) cos?(2mf.t) — 25q(t) sin(2mf.t) cos(2mf.t)
= s1(t)[1 + cos(4mf.t)] — sq(t) sin(4mf.t)
F{2s(t) cos(2nf.t)} =

1
=5i(F) +5 1S1(f = 21 + Si(F + 2f) + jSo(f — 2f2) — jSo(f + 2f)]

—2s(t) sin(2rf.t) = —2s1(t) cos(Zmf.t) sin(2rf.t) + 25q(t) sin®(2m f.t)
= —s1(t) sin(4mf.t) + sq(t)[1 — cos(4mf.t)]
F{—2s(t) sin(2mf.t)} =

1
= 5q(f) + 5 [Si(F = 2£) = S$i(f +2£) = So(f = 2£) = So(f + 2£)]
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|/Q-demodulation 2(2)
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|/Q-modulator/demodulator — idealt fall

Sandare — Modulering

cos(2m f.t)

— sin(2x f.t)

Mottagare — Demodulering

1/ 2cos(2m f 1)

%@%

x(1)

[P m—=

—2sin(2r f.1)

Figur 2.7 ur kursboken
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Envelopp av smalbandig signal

| | ~ narrowband signal ..x"(r)
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Figur 2.8 ur kursboken
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|/Q-modulator/demodulator — verkligheten

Modulering Demodulering
C()S(zﬁf]f) \L 2COS(27Tfjf +0)
Xy(1)
>® > [P m—m—=
X(7) x(1)
to(7)
LP =

~25in(27 fot + 6)

't Olika frekvens ]
Oonskad fasvridning

Kombination av figur 2.10 och 2.11 ur kursboken
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Y (/)

x(t) = 2x(t) cos <2n (fc — g) t)

Direkt demodulation (nedblandning)
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Figur 2.6 ur kursboken
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Samplingsteoremet for deterministiska Signaler

' yln] PAM
x(1) > f TO > () > 2(?)

Samplingsteoremet:
Betrakta en signal x(t), med spektrum X(f) och X(f) = 0 for |f| = f,. Om

x(t) samplas med samplingsfrekvens f;, da kan x(t) rekonstrueras utan fel
fran den samplade signalen om f;, > 2f, galler.

Detta betyder:
Det existerar en pulsform p(t), sadan att x(t) kan skrivas som

x(t) = Y, x(nT) p(t — nT)

n

om f, = 2f; galler, med f, = 1/T.

Uppfyllt for:
Ideal rekonstruktion: p(t) = sinc(t/ T)
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Sampling och interpolation

samples ¥
x(=1)sinc(r +1) ----
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B =1/2 Hz
t fs = 1 Hz

Figur 5.6 ur kursboken
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