| Ha (i)

Fig 4: relationship between analog and

digital filters via bilinear transform
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Fig 1: analog Butterworth filter
low-pass
( P ) \\ w=2 orcmn(%T)
A
7| @
ey ’// === |
-
e L
l:_ \\ | I
& |
LI
it 4, () ?
Fig 2: bilinear transform
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TRANSFORMATIONS FROM A LOWPASS-DIGITAL-FILTER PROTOTYPI
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Fig 3: parameters of filter designs Bandpass [ —7—5 ok
FRAD TR ®; — W, 0,
k = cot ( ) tan D)
,, w, = desired upper and lower
cutoff frequencies
Q2->0 w->owAt o e
2
g 2 ,,_ll;lf o ®, — ®,
14k 1+ k cgs ( 2
Bandstop I__/f 20 . B 0,
z'l _> Z 1+ k 1+k k:tan( 3 la"?
,, ®, = desired upper and lower
cutoff frequencies




Derivation of the bilinear transfrom for digital filter designs
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