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Solve the following problems.  Please show all your work leading to your solution. 
 
I. (33 pts.)  Assuming ideal operation of the amplifiers (Av=∞), find the expression for IL in terms of the differential 
voltage v2-v1 and the resistors Rx, R1, and R2. 
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II(33 pts.) For the following circuit, where Vx is DC bias voltage: 

a) determine the correct polarity of the amplifier terminals so that it works properly with negative feedback 
b) determine the value of the resistor Rx for a reference current of 10µA 
c) find the differential mode gain Ad=Vout/Vid (use Iref = 10µA) 
d) determine the common mode gain Acm=Vo1/Vcm (use Iss = 10µA) 

 
Assume: Ideal Amplifier (Av=∞), Kp= 500µA/V2, Kp4/Kp3 = 2,  λp1= λp2=0, λp4=0.01V-1 
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III. (34 pts.) For the following CMOS amplifier, where Vb1 and Vb2 are DC voltages for proper operation of the 
circuit: 

a) identify the negative and the positive terminals 
b) find the expression for the differential gain Aid=Vout/Vid 
c) find the expression for the differential input resistance Rind 
d) find the expression for the output resistance Rout 

 
Assume: Iss = ideal current source 
 
 

 
 

 
 
 
 
  
 


