
ECE 321 Study Guide #10  27 November 2017

Characteristic curves for Bipolar Transistors
Small Signal model and gain

Bipolar Transistors.  The 4 resistor bias circuit, current, voltage, small signal 
model, ac signals

Important Note:  Essay due Wednesday November 29

Essay assignment.  Write one page describing your reasoning behind the choice 
of each of the four dc bias resistors: R1 R2, Re and RL for a common emitter
bipolar transistor amplifier.  Illustrate using an example with power supply voltage 
Vcc = (3 + N), where N is the final digit of your student number.  Set Vc at
approximately Vcc/2 and Ve at a reasonable value, but make sure that Vc-Ve is at 
least 1 volt.  Design for a current Ic ~ 2mA, and use standard value resistors.

Assume that the schematic is written on a white board, and that you are describing 
the selection of resistors for a Maker Faire high school student who knows ohm’s 
law and that Vbe for a bipolar transistor is about 0.6 volts.

Input and output impedances

Important Note:  Optional Quiz 3 Wednesday November 29

Quiz 3 will be the last hour of class on Wednesday November 29.  It is optional if 
you have taken both Quiz 1 and Quiz 2.

Problem 1 4 resistor bipolar transistor dc bias
Problem 2 ac signals in and out of the problem 1 circuit, with emitter bypass C
Problem 3 frequency response of problem 2 amplifier
Problem 4 compare and contrast the characteristic curves of a bipolar transistor           
                  with an enhancement mode MOSFET

Note: you will turn in your Essay at the end of Quiz 3, and may refer to it during 
the quiz.

Review for Final Exam, and additional topics for Final not covered on the three 
focused Quiz exercises.  Monday will be a complete Final Exam review, including 
additional material that we’ve discussed in class that has not been covered in the 
three 1 hour quizzes.  Some of this material is from our design discussions, and 
some will be from the labs.


