
 
 
1.  Suppose you have an MOS transistor which has part of the gate missing. (as shown) The n+ 
drain region follows the contour of the gate. 
  
a) (6 pts)   Write an approximate expression for IDS as a function of VDS and VGS in the 
saturation region for this transistor. (assume W>>L1) 
 
The usual expression for IDS  for a transistor with a rectangular gate in saturation is  
         
   IDS = (K/2) (VGS – VT )2  
 
where  K =  (W/L)µe (! o/tox) 
 
W is gate width, L  is gate  length, µe electron mobility, ! o  dielectric constant of the gate oxide, 
tox  oxide thickness 
 

 
 
b) (4 pts.) Suppose instead the gate is tapered, i.e has length L1 at one end uniformly tapering to 
a length L2 at the other end. Explain how you would derive the expression for IDS in saturation. 
(3pts.out of 4)  You may want to consider the solution to the first part in your reasoning.. For 
maximum credit (1 pt, .for a total of 4) go ahead and derive an expression. 

 
 



 
 
2. The I-V characteristic of a pn junction diode is usually modeled by the exponential function 
given below and sketched in the plot. However, there is often an additional series resistance R 
due to the construction of the diode. 
 
a) (3 pts)  Sketch on the plot how the I-V curve would be modified by the presence of R. 
b) (4 pts)  Write a new expression relating I to V which includes the effect of the series resistance R. 
c) (3pts)  Assuming the I-V curve without R is given by the plot show graphically how you would 
evaluate I for a given V = V0 including R. 
 

 


