ECE 317
Summer 2005
Lab Assignment #4

Passive Filter Design

1) Design a first order low-pass filter with a cutéffquency of 2.5 kHz. Assume that only a
0.22uF capacitor is available.

A) Show how you designed the filter. List all compoinealues and include the circuit
schematic.

B) Use PSpice to verify your design by plotting thegmitude response (in dB) and
phase response (in degrees) of the filter.

C) What is the frequency where the magnitude respienst0 dB?

D) What is the frequency where the phase respongkbie—

2) Design a second order high-pass filter to filterr the signak;(t) and pass the signatgt)
andxs(t) from the composite signa(t) = x;(t) + xo(t) + x3(t), where
x,(t) = 09cog3,0007t - 1/2)ult), x,(t) = 1.1cod180007t)u(t), and
%, (t) = cod12,000mt + 272/3)ut). Assume that only a 0.4iF capacitor is available.

A) Show how you designed the filter. List all compoinealues and include the circuit
schematic.

B) Explain your choices for the cutoff frequeney) and quality factor (Q).

C) Use PSpice to verify your design by plotting thegmi&ude response (in dB) of the
filter.

D) What is the attenuation (in dB) of the filter atkaf the three input frequencies?

E) Give an expression for the steady-state outputefitter, y{t). Provide numerical
values for the amplitudes and phase shifts (inare)i
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3) Design a filter to pass the frequency band 124 ki 136 kHz and filter out any other
frequencies. Assume that only a 75 pF capacitavaslable.

A) Show how you designed the filter. Include the eefrequency ¢), quality
factor (Q), all the component values, and the dimthematic.

B) Use PSpice to verify your design by plotting thegmgude response (in dB) of the
filter.

C) If the value of the capacitor, C, is changed by 20086, 5%, —5%, —10% and —20%
from its nominal value (75 pF), find the correspmgdpercenthanges in the center
frequency (§) and quality factor (Q). Thus, plot the percemarmge in § (y-axis) vs.
the percent change in C (x-axis) and the percesmgdin Q (y-axis) vs. the percent
change in C (x-axis). Do the filter's center frequy and quality factor have a high

or a low sensitivity to variations in the valuetbé capacitor?
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