
                                                                                                                                 
ECE 422/522    Fall 2008 

 
Homework #1  (Due Oct. 9) 

 
1. Identify the region of operation of an NMOSFET with VTO = 1 V. Assume VSB = 0. 

(a) VGS = 5V, VDS = 6V, (b) VGS = 0V, VDS = 6V, (c) VGS = 2V, VDS = 2V, (d) VGS = 
1.5V, VDS = 0.5V, (e) VGS = 2V, VDS = -0.5V, (f) VGS = 3V, VDS = -6V. 

 
2. Find the region of operation and the drain current of a PMOSFET with W/L = 1, k’ = 

25μA V2 , VTO = -0.9 V and VSB = 0. (a) VGS = -1.1V, VDS = -0.3V and (b) VGS = -
1.3V, VDS = -0.3V. 

 
3. For this problem use the following parameters 
       n-ch:   VTO = 0.7 V,   k’ = 100μA V2 , γ  = 0.6 ,  V1/2 ϕ = 0.7 V, λ  = 0  V 1−

       p-ch:   VTO = -0.9 V,   k’ = 25μA V2 , γ  = 0.5 ,  V1/2 ϕ  = 0.7 V, λ = 0 V  1−

 
       Determine the unknown quantities (shown with ?) in the MOSFET configurations  
       shown below.  Use SPICE with the Level-1 MOSFET model to verify your answers. 
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4.  For the circuits shown below determine VO for the condition Vi = Vo.  Your answer 

should be in terms of β1, β2, β3, VDD, and VT where β = k W
L

' , VTN=|VTP|=VT. 

Assume VDD is large enough to properly bias these circuits. Assume λ = γ = 0. 

 

5.  a)  Plot the following data and graphically determine VTO and k’ W
L

.  VDS=3.0V and 

VSB=0V. 
VGS(V) 1.6 1.8 2.0 2.2 2.5 
ID( μ A) 25 49 81 121 169 
     
b)  Given the following data determine γ .  Assume ϕ =0.7V. 
 VSB(V) 0 1.0 2.0 3.0 
VT(V) 0.5 1.05 1.45 1.75 
   
c)  Determine λ  based on the following data measured in the saturation region. 
VDS(V) 1.5 2.0 2.5 3.0 
ID(μA ) 104 106 107 109 
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