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Problem 1 (Moore’s Law) 
On April 13, 2005, Gordon Moore himself stated in an interview that Moore’s law cannot be 
sustained indefinitely.  Using Moore’s law and available empirical data you can find as recent as 
possible, calculate the year in which the size of a transistor will be the size of a single atom.  Do 
you expect this to occur in your lifetime?  (You are encouraged to read more on this issue such as 
“Moore’s Law” in Wikipedia.  Please specify the foundations/assumptions of your calculations) 
 
Problem 2 (Sensitivity) 
We discussed about the “hot-wire” sensor in class without going into detail analyses.  Let’s 
assume that using micro-machining processes, we can make a “hot-wire” sensor of 1µm in 
diameter and 5 µm in length.  If we use nano-machining process, one can make a “hot-wire” 
sensor of 1 nm in diameter and 5 µm in length.  If the materials properties in both cases are the 
same, you are asked to calculate the ratio of sensitivity for the two cases – please make all 
necessary other assumptions.   
 
Problem 3 (DNA) 
We mentioned DNA briefly in the class and this is a follow-up question.  A host on a radio 
program stated that one gram of DNA has the ability to store as much information as 1 trillion 
CDs.  Is this true?  (Please specify the foundations/assumptions of your calculations) 
 
Problem 4 (MOSFET) 
The diagram shows a standard MOSFET.  (1) Draw the cross-sectional view diagram in the areas 
under the two dash lines. (2) Assuming that that the drawing in scale and the minimum feature 
size is 45nm for the gate length.  Calculate how many MOSFET can be placed in an area of 1”x1” 
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