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Active Filters

l: . - o Fig. 11.1 The filters
_?__—‘ o e — studied in this chapter are
. Filtercircuit linear circuits represented by
Vi(s) P T v Vo(s) " the general two-port network
o—+F o 0 shown. The filter transfer
‘ : ! function T(s) = V,(s)/Vi(s).

Transfer Function

r(5)2Yel®
- Vi(s)
- Magnitude can be expressed as:

funci ion G(w) for A(w)|>1 —

Based on use of amplifiers to
achieve filter function

Frequently use op amps so filter 1
may have some gain as well.

Alternative to LRC-based

Benefits

® Provide improved
characteristics

® Smaller
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Fig. 11.2  [deal transmission characteristics of the four major filter types:  (a) low-pass
{L.P), (b} high-pass (HP) () bandpass (BP), and  (d) Bandstop {BS).
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liter Specifications
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Fig. 11.4  Transmission specifications for a bandpass filter. The magnitude response of a filter
Fig. 113 Specification of the transmission characteristics of a low-pass filter. The magnitude that just meets specifications is also shown. Note that this particular filter has a monotonically

response of a filter that just meets specifications is also shown. decreasing transmission in the passband on both sides of the peak frequency.




Filter Transfer Function

* Any filter transfer function T(s) can be written as a ratio of two

polynomials in “s

ay,S" +ay_,S" T H...+a,

T(S)=
) Mol e

* Where M<N and N is called the “order” of the filter function
® Higher N means better filter performance
® Higher N also means more complex circuit implementation
* Filter transfer function T(s) can be rewritten as

o _ 8w (s—2)s=2,)..(s-2y)
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First Order Filter Functions

* First order filter functions are of the general form
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First Order Filter Functions

* First order filter functions are of the form

d,
ay s+ °

a,;S+a
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