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Analog Filter Specifications
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a, =—-20log,,(1-0,)dB,
as = _20 loglo (53 )dBa
Where o, and o are the peak pass band ripple and

minimum stop band attenuation in dB respectively
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Review :

,| Analog R
x(t) Filter y(t)

N

d'x(t) &, d'y(
y(t) = Zak #4‘2[% #
k=0 dt k=0 dt

Example : a,= 1 and all other “a’s” and
“b’s” are zero.

Y(t) = dx(t ) Ideal Differentiator

Example : Second order Analog Filter

dx dy d’y
t)= ty+a, —+b —+b
y(t) = aux(t) +a, dr g 2 g




Transfer Function :

H(s)=—"*"

Example
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Impulse Response :

h(t)=L"H(s)
Example :
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Stable Analog Filter :
Define h(t) >0 as t—

Implies that all poles must lie to the left

of the imaginary axis :
4 Im(s)
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Stability and Pole Locations :

Analog Filters with M poles:

H(s)=G (S=z)(S=25)eereueeennne (s—2zy)
(5= P = o) 5—p)

H(s)= &I, & -1
S§5—Pp S— D S=Pu
h(t)=ge™ +g.e’™ +... +g el

Since stable means h(t) > 0 as t— o

It follows that : p; <0

It Pi 1s a Complex po]e .
h(t) = g-eRe(pi)tejIm(pi)t

Follows:

Re(p;) <0
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Analog filters are stable when their poles
are 1n the left half of the s-plane, where as
digital filters are stable when their poles are
confined within the unit circle.
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Analog Filter : Magnitude

Function :

H(jo')=H(s),,,=H(jo)

—ia <H(jo')

Magnitude Square Function :

H(jo')| = H(s)H(~s)]

s=jo'



Example:
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Example:
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Find H(s) or H(-s)




Follows :

H(s)H(=s)=| H(jo")|

o = _g?

B 4—5° (2-95)2+s)
1-5°  (1-s)1+5")

(1-s)=1=s)1+s+5%)

(1+s)=1+s)1-5+57)

H(s) : poles in the left - half of the s - plane

B (s+2)
(1 +5)(1+s+52)

H(s)

H(-s) : poles in the right - half of the s - plane

H(=s) = (2—5)
(1-s)1—-s5+57)




