
   Problem Session 4 
 
Problem 1: 
The NMOS transistors in the circuit at right have Vt=1V, 
µnCox=120 µA/V2, λ=0, and L1=L2=1µm.  Find the required 
values of gate width for each Q1 and Q2, and the value of R, to 
obtain the voltage and current values indicated. 
 
 
 
 
Solution: 

 
 
 
 



Problem 2: 
The PMOS transistor in the circuit shown at right have k p

’=8µA/V2, W/L = 
25, and |Vtp| = 1V.  For I=100mA, find the voltages VSD and VSG for R=0, 
10kΩ, 30kΩ, and 100kΩ.  What value of R is VSD=VSG? 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  
VSD=VSG when R=0 
 
Problem 3: 
Let Q1 and Q2 have Vt=0.6V, µnCox=200 µA/V2, λ=0,  
L1=L2=0.8µm, and W1=8µm. 
(a) Establish a current 0.2mA in Q1.  Find R. 
(b)  Find W2 and a new value for R2 so that Q2 operates 
 in the saturation region with a current of 0.5mA and  
drain voltage of 1V. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 4: 
Let Vt=2V, µnCox(W/L)=2mA/V2, and λ=0 
(a) Find ID and VD. 
(b) Compare these answers to the solution (Example 4.5) 
was found when Vt=1V, µnCox(W/L)=2mA/V2, and λ=0 that 
ID=0.5mA and VD=7V.  Comment on how tolerant (or 
intolerant) the circuit is to changes in device parameters. 
 

 
 
 
 


