
ECE 521 Midterm 2 November 2015     Name ________________________________

Some useful information:Page 1, two questions on common emitter amplifiers, 
~five points each.

2 Hour Closed book, 4 pages.  2 pages notes, no calculators.  Turn in your note pages 
along with the exam.  These are more points available than you need.

1. The simple small signal common emitter am-
plifier at the right has dc blocking capacitors on 
the input and output, a collector resistor, and 
a bias resistor from the collector to the base.  
The supply voltage is 3 volts and the collec-
tor resistor is 2.2k.  The bias resistor is large 
enough to have only a few hundred mV voltage 
drop.  Select a value for the bias resistor, and 
estimate all the voltages, currents, and small 
signal gain of this circuit.

Use 0.6 volts for Vbe unless 
more accuracy is needed
Do dc volts first, then current, 
then small signal ac.

2. In the circuit to the right, the collector resistor is 
5.6k, the dc emitter resistor is 1k and the ac emit-
ter resistor is 100 ohms.  The base voltage is set 
by the bias resistors to 1.0 volts.

5 points: Estimate the ac gain and input resistance.

For extra credit: fill in all the other details...supply 
voltage, bias resistors, capacitor values, frequency 
response, output power.
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3. Vcc is 15 volts, and all four transistors are 
identical and at the same temperature.       is 
2mA and       is 1mA.  Estimate values for R1 
and R2 and justify your choices.

For extra credit: discuss an approximate 
method for setting R2 for a specific value of 
with some example values.
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4. Design an op-amp using the schematic below.  Label inputs, supplies, output, and 
select resistor values.  Estimate voltages and currents when your op-amp is connected 
in a configuration of your choice: follower, gain of ten inverter, etc.



4. Design a complementary symmetry output stage using the circuit below.  Select 
resistor values appropriate for an external 100 ohm load resistor and a single +18 
volt power supply.  You may use a dc blocking capacitor between the output and load 
resistor.  Estimate all voltages and currents.
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