
Solution to the practice problems 
1. 
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Out = (AB+C)’ 
 
2. Draw a CMOS circuit for the function: Out = (AB)’ +A’C 
Out = (AB)’ 
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3.Analyze the flooolwing NMOS circuit. K = 1mA/V2 and Vto = 1V 
 



 



4 
a) Small signal equivalent circuit: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Open circuit voltage gain: 
 
 
 
 
 
Output resistance Ro1: 

Add a test voltage source and take out vi.  The dependent current source becomes only 
dependent on the test voltage source.  That means we can regard it as a resistor with resistance 
of 1/gm. 
 
 
 
 
b) Small signal equivalent circuit: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Input resistance Rin: 
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Voltage gain: 
 
 
 
 
 
 
 
c) For this cascaded circuit, because voltage-gain depends on the load resistance, the gain for 

the first stage needs to be modified.  The load resistance of the first stage would be the input 
resistance of the second stage, which is 196Ω. 

 
 
 
 
 
 
 
 
 
 
 Total voltage gain = Av1xAv2=3.5 
 
5.  
 Assume the FET is operated in the saturation region 
 
 
 
 
 
 
 Solve these equations and get  
 

0tGSDS
VVV !"   Assumption is correct!!! 

 
 
 
 
 

Output resistance Ro: 
 

Small signal equivalent circuit: 
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Since the dependent current source depends only on Vx, it can be regarded as a resistor 

with resistance of 1/gm 
 

 
 

 
 

6. 
a)  
 
 
 
 
Assume the FET is operated in the triode region  
 
 
 
 
 
Solve these 2 equations and get  
 
                 Assumption is correct!! 
 
 
 
 
b) 
 Small signal equivalent circuit: 
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