412 Laboratory #5:  BJT Small-Signal Gain and Circuit Models

Objective:
To measure the values necessary for a small-signal equivalent circuit model of a BJT transistor.  To measure small-signal gain and use the equivalent circuit model to calculate the expected small-signal gain for comparison.  To understand the importance of a small-signal equivalent circuit model.

Components List:


(2) 100-( resistors, (1) 3.6-k( resistor, (2) 2.2-k( resistor, 
(1) 510-( resistor, (3) 1-k( resistors, (3) 1-(F capacitors, 
(1) 3904 NPN transistor.

Procedure:


1.  Construct the following circuit on a breadboard.

2.  Measure DC values VC, and IB.

Q1:  Using the values measured in step 2, calculate IC, IE, and  . 

3.  Set vi to be a 100-kHz, 20-mVpp sine-wave using the input circuit given in lab.  Record the output, vO.

Q2:  What is the apparent small-signal gain, Avo?

Q3:  Use the value of IB and IC calculated in Q1 to find gm and r(.  Now write the small-signal equivalent circuit model for the transistor.  Using this model, analyze the circuit to find the small-signal gain, Avo.  Compare this with the measured value in Q2.

4.  Add a 510-( load to the output as shown below.  Record the output, vo.

Q4:  What is the apparent small-signal gain in step 4?  Analyze the circuit with the small-signal model and RL= 510  attached to get Avo.  How do the measured and analyzed values of Avo compare?
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