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Fourier Series

A periodic signal r(t) with period Ty can be “expanded” into

a linear combination of complex—exponential functions:
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Important Fourier Transform Pair
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Square pulse periodic signal
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Multiplying a signal m(t) by the

square-wave T'(t) 1S equivalent to

SWltCh I ng O pe ratl on switching m(t) on (for half a

period) and off periodically.
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Switching Modulator:

SW ItC h I n g M Od e m Multiplying a signal m(t) by the

square-wave r(t) is equivalent to
switching m(t) on (for half a
period) and off periodically.
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SWitching Demodulator:
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AM Modulation
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Two assumptions: —m

1. Bandlimited to B
2. Bounded between imp
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Overmodulation

Envelope distortion

|

1l

\/

AN,
N ARTATATATAA

Phase reversal

p

= < 0
A24Pm . M = 50%
U

=1




y(t) = xppm(2)

Rectifier Demodulator for AM

HWR
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Instantaneous Frequency

® Sinusoidal signal:
g(t) = Acos(2nfot + @)
Frequency = f
® Generalized sinusoidal signal:

g(t) = Acos(@(t))

The instantaneous frequency at time ¢ is given by
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Angle Modulation

¢ Phase Modulation:
xpv (t) = Acos (anct + ¢+ kpm(t))
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Instantaneous Frequency: f (t) = fo + kp am(t)

* Frequency Modulation:
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Instantaneous Frequency: f (t)=f.+ kfm(t)




