REST OF SLIDES
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ECE3204 Lecture 18: FILTER DESIGN IN THE s-PLANE
Why filter? Look at reconstruction of signal with D/A converter:
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Fourier transform: Plot V as a function of frequency o = T\\/ 2v <SIV\ (217 lkHz>Jc +6o‘>
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Assumes linearity: Adding sinusoids of different frequencies
Any waveform can be expressed as sum of sinusoids: Why bother with s for Laplace?
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Why s ? Look at STC exponential response
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Transforms: Fourier vs. Laplace
FOURIER: ) (Zmf) LAPLACE s (0+jw)

WAVEFOEM:  SUM OF COMPLEX. EXPONENTIALS
: +
V= Ve dwt V=V, e’

WHY? T1-\VV FOR CAPACITOR EXAMPLE

. ) e \V4
CAN WE MAKE THIS AS EASY AS OHMI LAW ?::“f 7

d T wt d st]
Tt s J = —\\ i
T cd%lLvoe } I:CSlVoe™™
T=CjuwV,e” T-Cs\,est

\—V.._/ N————
V, v,

1= jwlCV I=sCcV
Voo y_o_1
I JwcC I sC

C
Z, = juk £y 78l

ECE3204 Lecture 18 18-4



s-Plane as “map” of waveforms.
Plot real, imaginary parts of s

Waveform examples: DC
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Pure sinusoids (complex conjugate pair)
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Both Real and Imaginary parts
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s-Plane summary
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Forms of transfer function
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Poles, zeros: Plot these special values of s in the s-plane
Another way to specify transfer function
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Example:
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Bode plot
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