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1. The circuit below is a small signal equivalent circuit of a simple common emitter 

amplifier. Assume that gm=10mA/V, β=100, Cπ=10pF, and Cµ=2pF for the 
transistor. 
 

(a) Calculate the mid-band voltage gain (Vout/Vsig). 
 

(b) Calculate the high frequency bandwidth, fH. 
 

(c) Use TSPICE to verify your answers in parts a and b. 
 

(d) Calculate % of error between your hand calculations and SPICE simulations for 
bandwidth and gain. 

 
 

 

 
 

 



2. To improve the bandwidth of the circuit in problem 1, a degeneration resistor of 
RE=1K is used as shown in the new circuit diagram below. Use the same transistor 
parameters in problem 1. 
 

(a) Calculate the mid-band voltage gain (Vout/Vsig). 
 

(b) Calculate the high frequency bandwidth, fH. 
 

(c) Use TSPICE to verify your answers in parts a and b.  
 

 (d) Calculate % of error between your hand calculations and SPICE simulations for 
bandwidth and gain. 

 
Hint: For your SPICE simulations, use similar sub-circuit for Q1. 

 
 

 
 


