
ECE 522 Analog IC Design II Final Exam In Class 7:30-9:20 18 March 2013

There are three design problems below.  Select just one, and use the next two 
blank pages to demonstrate the depth and breadth of your knowledge.  Use 
schematics, basic equations, and text.  You may refer to simulations or lab 
work you have done by making sketches of how the waveforms or spectra look 
on the screen.  Do the basic design problem first, and then pick some aspect 
of the design and illustrate the depth of your understanding by going further.

Problem 1.  Design a complementary symmetry audio output stage to drive a 4 
ohm load with an 18 volt power supply.  Select the high pass and low pass time 
constants for a 60 Hz to 15 kHz frequency response.  Use an op-amp with feed-
back to drive the output stage, and note that the maximum available undistorted 
output current of the op-amp is 10 mA.  Set the mid-band stage gain to 20 dB.  
Show all voltages and currents on your design schematic.

Problem 3.  Design just the three transistor complementary symmetry output 
stage of a low frequency amplifier, using the hybrid pi model for the NPN and 
PNP transistors.  Include realistic choices for the device capacitors, and calculate 
the device resistors and gm using the basic equations from the textbook.  Draw 
two schematics, the first with transistor symbols, and the second with the symbols 
replaced with the device models.  Use a power supply of 12 volts, and design 
the output stage to drive an 8 ohm load.  Show all voltages and currents on your 
design schematics.

Turn in your portfolio at the beginning of class.  Final is closed book, no notes.  
Use a calculator if you must, but don’t take one to an interview.

Problem 2.  Design a frequency converting mixer using a schematic of your 
choice, to convert  an input frequency of 100 MHz down to 10 MHz.  Start with 
the basic mathematics for frequency conversion, and then add in the effect of 
harmonics of the local oscillator drive.  In your design, include the component 
values, and sketch a schematic that could be simulated in LT Spice.  Be sure to 
include a low pass filter on the 10 MHz port.

Indicate the problem you will do by circling Problem 1, Problem 2, or Problem 3
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