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EE233 HW7

Nov. 16"

Due Date: Nov. 23"

1. Use a 500nF capacitor to design a low pass passive filter with a cutoff frequency of 50 krad/s.
(a) Specify the cutoff frequency in hertz.
(b) Specify the value of the filter resistor.
(c) Assume the cutoff frequency cannot increase by more than 5%. What is the smallest
value of load resistance that can be connected across the output terminal of filter?

(d) If the resistor found in part ¢ is connected across the output terminals, what is the

magnitude of H(jw) when ®=0?

2. Design a passive RC high pass filter (like the figure below) with a cutoff frequency of 500Hz
using 220pF capacitor.
(a) What is the cutoff frequency in rad/s?
(b) What is the value of the resistor?
(c) Draw your circuit, labeling the component values and output voltage.
(d) What is the transfer function of the filter in part c?
(e) If the filter in part ¢ is loaded with a resistor whose value is the same as the resistor in part
b, what is transfer function of this loaded filter?
(f) What is the cutoff frequency of the loaded filter from part e?
(g) What is the gain of the pass band of the loaded filter from part e?
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3. Design a series RLC bandpass filter structured (like figure below) with quality factor of 8 and a
center frequency of 50 krad/s, using 0.01 uF .

(@) Draw your circuit, labeling the components values and output voltage.
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(b) For the filters in part a, calculate the bandwidth and the values of two cutoff frequencies.
(c) Use the resistance, inductance, and capacitance values that you found in part a. Sketch the

Bode magnitude plot (magnitude in dB vs log,,(@)) both by hand (showing asymptotic
behavior and value at corner frequencies) and with computer software such as Matlab. Then,
compare the results. Also, plot the phase versus frequency and comment how it compares to

expectations based on H( jw).
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4. Design an op-amp based low pass filter with a cutoff frequency of 2500Hz and passband gain of
5 using a 10nF capacitor.
(a) Draw your circuit, labeling the component values and output voltage.
(b) If the value of the feedback resistor in the filter is changed but the value of the resistor in

the forward path is unchanged, what characteristic of the filter is changed?

5. Using only three components from ‘Common Standard Component Values’ in the appendix of
textbook, design an active high pass filter (i.e. using one op-amp) with a cutoff frequency and
passband gain as close as possible to the specification that are: cutoff frequency of 8kHz and
passband gain of 14dB.

(a) Draw the circuit diagram and label all component values.
(b) Calculate the percent error in this new filter’s cutoff frequency and passband gain when

compared to the given specification.

6. Let’s consider the circuit below.

(a) Sketch the Bode magnitude plot (magnitude in dB vs log,,(@)) both by hand (showing
asymptotic behavior and value at corner frequencies) and with computer software such as
Matlab. Then, compare the results. Also, plot the phase versus frequency and comment how
it compares to expectations based on H(jw).

(b) Then, let’s scale the bandpass filter in figure below so that the center frequency is 200kHz

and the quality factor is still 8 using 2.5nF capacitor. Determine the values of the resistor, the

inductor and the two cutoff frequencies of scaled filter.
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