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Answer all questions showing all steps. More than one answer for the same problem are given 
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 2

Problem (1)  [20 points] 

A. Consider the circuit shown below, let /
nk = 100μA/ 2V , Vt = 1V and λ=0. 

Determine the transistor ratio (W/L) such that ID = 0.5mA. 
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B. For the circuit shown below Find ID1,  ID2 and Vout assuming the following transistors 

parameters:   

Vtn = -Vtp  = 1V,  /
pk (W/L)p = /

nk (W/L)n = 300µA/V2 and  λ =0.  
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Problem (2)  [25 points] 

For the transistor used in the shown common source amplifier has 
/
nk W/L=µnCoxW/L =1mA/ 2V , 1tV = V and λ=0.  

a) Draw the small signal circuit using the π-model.  
b) Calculate the voltage gain (Av= vout/vsig), input (Ri) and output (Ro) resistances of 

the amplifier. 

c) Determine the DC voltages VDS and VGS and hence find the maximum output signal 
swing. 

d) Rearrange the circuit to get common-drain amplifier source follower (remove all 
unnecessary components). 
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Problem (3)  [15 points] 

For the given circuit, assume active mode 

a) Find the dc currents IC, IB and IE and voltages VB, VC and VE.  

b) Confirm your assumption for the mode of operation. 

 

 

 
 
 

 
 

 
 

                                                                                               
 
 
 
 
 
 


