
EE 322 Advanced Electronics, Spring 2013
Exam 4

Friday May 3, 2013

Rules: This is a closed-book exam. You may use only your brain, a calculator
and pen/paper. Each numbered question counts equally toward your grade.

Note: The questions are designed to test your conceptual understanding, not your
ability to do many pages of math. If you find yourself doing long calculations
there is a high probability that you are doing something wrong.

Linear regulator
A linear regulator is build from a 5.6V Zener diode with rz = 5Ω in series with
a 100Ω resistor. A input voltage is applied with mean 10V and ripple amplitude
1V.

1. What is the amplitude of the ripple on the output with no load?

2. At what load current is the regulator at edge of regulation at the bottom of
the ripple? The edge of regulation is the point where the current through
the Zener diode drops to zero.



Switching regulator

3. Draw the simple step-up regulator discussed by Horowitz & Hill.

4. Plot the voltage at the point where the switch, the inductor, and the diode
meet, as well as the current through the diode, to scale on both time and
voltage/current axis for a input of 5 V and a output of 15 V.



Bode plot stability analysis
An amplifier has open-loop DC gain A0 = 106, poles at 1000Hz, 10 kHz, and
100 kHz.

5. Plot the gain on a frequency-gain log-log plot (gain in dB)

6. Specify a dominant pole which will make the amplifier stable to a closed-
loop gain of 104.



Relaxation oscillator
A relaxation oscillator has a RC time constant τ = 1ms, and L+ = 5V, L

−
=

0V, VTH = 4V, and VTL = 1V.

7. Compute the oscillation period.

Active filter

8. Draw the pole-zero plot for a 5th-order Butterworth filter, providing all
necessary information to evaluate the accuracy of your plot.



9. For the following circuit give Q and ω0.

Vi
Vo

10. What kind of filter is this?


