Lecture 09: Filter Networks

Vijay Singh®
February 10, 2003

Abstract
Discussion of Low-pass [illers, High-pass lillers, Band-pass lillers, Band-rejection
[ilters.
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Figure 1: Low-pass [ilter. Figure 2: High-pass [ilier.
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Figure 3: Band-pass [iller. Figure 4: Band-rejection lilter.

1 Low-pass filter network
A simple low-pass filter:

i . Vo FwC
Gy(jw) = gain = - LtR

*Professor and Chairman, l]ﬁpm'tmnnt. of Electrical & Computer Engineering, University of Kentucky,
Lexington, KY, USA. E-mail: vsingh@engr.uky.edu Lecture presented on February 10, 2003. Typeset

in HTEX



E +

H—
V, Ve
L -

Figure 5: Low-pass [ilter.

1
Gyv(jw) =
v (jw) 1+ jwRC
B 1
14 JwT
where,
T = RC
Amplitude: M (w) :
mplitude: W) =
y Vit (@)
Phase: ®(w) = — arctan(wT)

At break frequency (also called half-power frequency), wym =1, wp = 1

Figure 6: Low-pass [iller characieristics.
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2 High-pass filter network
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Figure 7: High-pass [ilter.
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Figure &: High-pass [liller characleristics.



