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In this lab, the goal is to build a microphone amplifier and couple it to a speaker driver, so that you can talk to 
people across the lab.  The figure below shows one circuit topology that might work. 

 
1. Your first step is to characterize your load.  Hook your speaker up to the function generator, and 

characterize its impedance at 1kHz.  Does it look resistive?  Inductive?  Capacitive?  In your 
report, show the circuit(s) that you used to figure out the impedance, and show the measurement 
that you used to calculate the impedance. (Hint: a small resistor in series will let you monitor the 
current through the device).  Do not drive the speaker with more than 2V or bad things can 
happen. 

2. Now characterize your source.  Start with RMIC=5k.  Drive the microphone with a constant 
source of sound (your speaker from step 1 might come in handy here, or you may find that you 
or your partner has a calibrated whistle or hum).  Try varying the load resistance on the 
microphone and see if you can figure out what the equivalent source looks like.  Is it a variable 
resistor?  Does it look like a voltage source with a source impedance?  In your report, explain 
what you did to characterize your microphone, and how you chose VS. 

3. Now you need to design your amplifier.  You want your gain stage to have an input impedance 
that is large enough that it doesn’t interfere much with your source.  You also need to make sure 
that your output stage doesn’t load your gain stage much.  You need the output resistance of the 
output stage to be no larger than the impedance of the speaker.  Depending on your speaker 
impedance, the output stage above may not have enough input impedance to let you get the gain 
that you want.  For example, if the speaker is 8Ω you’ll have a tough time getting an input 
impedance much above 1kΩ, which is going to drag the gain of your gain stage down a lot.  In 
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your report, explain how you designed the gain and output stages, especially with regard to 
input/output impedances.  How did this affect the current that you used in your devices?  How 
did you choose the bias resistor? 

4. Build your amplifier in SPICE *before* you build it. 
5. Measure the operating point for your amplifier (DC bias voltages and currents).  Compare to 

your hand analysis and SPICE.  This part is 50% of your grade on this lab.  Hand analysis, 
SPICE, and what you measure should all agree. 

6. Measure the voltage gains in your amplifer, from Vmic to Vout1, and from Vout1 to Vout2.  Make a 
Bode plot from Vmic to Vout2 (make sure that you match the bias of the microphone).  Can you get 
a Bode plot from audio in to audio out?  Compare to your hand analysis. 

7. If you put the speaker next to the microphone, can you get a feedback oscillation? 
8. Take a long wire and try to get an intercom working across the lab: you drive someone else’s 

speaker, and have their driver drive your speaker. 
9. How would you modify your circuit to build an intercom from the kitchen to every room in a 

house, controlled by a panel in the kitchen? 


