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Zero Order Hold (ZOH)
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Square Wave CTFT 

C k = 1
T ∫0

T
x (t ) e− j k ω0 t dt x(t) = ∑

n=0

∞

C k e+ j k ω0 t

Continuous Time Fourier Series

C k =
1

T 0
∫−T 0 /2

+T 0 /2
xT 0

(t ) e− j k ω0 t dt

C k T 0 = ∫−T 0/2

+T 0/2 xT 0
(t) e− j k ω0 t dt

= ∫−T 0/ 2

+T 0 /2 e− j k ω0 t dt = [ −1
j k ω0

e− j k ω0 t]−T /2

+T / 2

= −e− j k ω0T / 2−e+ j k ω0T /2

j k ω0
=
sin (k ω0T /2)

k ω0/2

−
T 0

2 +
T 0

2

2ω0−2ω0

∣ak∣

ω0−ω0

1
T 0

2ω0−2ω0

∣ak T 0∣1

ω0−ω0

ω0 =
2π
T 0

Fundamental Frequency

k ω0

sin (k ω0T /2)
k ω0/2



6B Prefilter 6 Young Won Lim
5/24/12

Sampler

T T

τ

T T

τ

T T

τ



6B Prefilter 7 Young Won Lim
5/24/12

Sampler

T

T

T



6B Prefilter 8 Young Won Lim
5/24/12

Sampler

T

τ

T

τ

T

τ

2ω0−2ω0

∣ak T 0∣

ω0−ω0 k ω0

sin (k ω0T /2)
k ω0/2



6B Prefilter 9 Young Won Lim
5/24/12

Discrete Time Fourier Transform
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Fourier Series
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Numerical Approximation
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Spectrum Replication (1)
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Spectrum Replication (2)
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CTFT and CTFS (1)
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CTFT and CTFS (2)
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CTFT and CTFS (3)
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