ECE512 Analog Signal Processing

h(?) isimpulseresponse of LTI system; H(s) isLaplace transform of A(f) .
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Butterworth: F(o’) = gz(ﬂj DA, = 20logh 1+ ;4 < lOlog[l +sz(9) J;
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Hjo)> = H(s)H(=s)| _. = H(jo)H(-jo); Genera Lowpass |H(jw)|” =

s=jo
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Poleslie on circle of radius mp(g spaced apart by]Ev with first half angle from jo axis

Chebyshev: (for ®, = 1) F(mz) = 82C§,(0)); Cyo) = cos(Ncos_l(o))) lo| <1

Cplo) = COSh(NCOSh_l((D)) lo| > 1; Cyyq(®) = 20Cy(0) — Cy(®) ;

Apay = 20loga/1+&%; A, < 10log[ 1+ &”cosh’ (Neosh™ (o0,/®,))]
(O]
Second-order polynomial: s2+ (50)s + wé ;for 0> 0.5, polescomplex at radius o, and real part is

L owpass and highpass: peaking occursif 0 > 1/./2 and Opax = N 1— 1/(2Q2)
Bandpass: for complex poles, peak occurs at w, and has 3dB bandwidth of o,/ 0O

LCR: o, = 1/JLC; O = o,CR

KHN Biguad: RC = 1-2(—R1||R2 j— 1-2(—R2”R3 )—k
dueac: oy R TR +RyY ~ 0" "\(R, 1 Ry) + R,

C
Tow-Thomas Biquad: RC = —-; damping resistor is OR ; numerator is —sz(—l) + s(-g (i - L) +
oy c R, RR,
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