Fourier Series

Assume we have some function f(t) which is periodic with period T, = w—n
0
b f (&) can be expressed this way if
t) =ay+ z aicos(kwgt) + bysin(kwyt 1 f(0) Is single-valued
f( ) 0 y k ( 0 ) k ( 0 ) 2 ftt0+T0 IF (©)] dt exists
=1 0

3. f(t) had finite discontinuities and
max/min per period
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Example Calculation

Square wave

e
ot =

Amplitude

Time —




Symmetry in Fourier Series

Even functions

bk:()

Odd functions

ak=0

Half-wave symmetric functions

ay, by =0 foreven k




Application: Digital Communication

R 10
4%
ol

OI) V(1)
i 0 . . . . . .
‘ o 108 108 107 108 10° 100

|H| (Log Scale)
=

frequency [Hz] (Log Scale)

‘]

100 . . . .
10 10° 10° 107 108 10° 100

frequency [Hz] (Log Scale)

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




Application: Digital Communication
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Applying Superposition
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Calculated Output Voltage
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Simulation Verification

V(in) V(out)
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Frequency Domain Interpretation
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V(in) V(out)
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