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When working on this assignment, I would suggest looking at your lecture notes and the paper “Nanowire-Based Programmable Architectures,” by Andre Dehon, JETC, Vol. 1, No. 2, July 2005.  
Question 1:
Background:
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Earlier, we discussed how we could leverage doped regions of a nanowire to create an interface between the nanoscale and the mesoscale.  One the potential problems that I mentioned in class is illustrated below.

Namely, while we would like the mesoscale wires to align as shown in Figure A, what is more realistic is shown in Figure B.  This type of alignment could make wires difficult to address, decrease, yield, etc.  One potential solution to this problem is the “Core-Shell Method” developed by Savage, et. al. and is discussed in “Radial Addressing of Nanowires” (link embedded in document).  

Question:
Download and read the paper referenced above and in 200 words or less, explain how the “Core-Shell Method” can alleviate the problems illustrated in Figure B.

Notes:

· You probably don’t need to read the entire paper, just read enough to provide a good answer.

· Do not copy text verbatim from the paper; formulate an answer in your own words!

Question 2:
Background:
In lecture, we discussed a circuit model of a restoring inverter at length.  While the ability to restore signals is good, we don’t always want to invert them too.  

Question:

Explain via a circuit model similar to that shown in Figure 11 of the Dehon JETC paper how we can restore and buffer signals in addition to just restoring them.  Hint – referring to Figure 16 may be helpful in answering this question as well.

Question 3:
Question:

Figure 16 of the Dehon JETC paper shows a simple nanoPLA block.  Note that in this figure, only nanowires with one orientation have address regions.  Explain why – given this configuration – both groups of nanowires do not need addressable regions.

Question 4:
Question:

In this question, you will map the function (ABC)’ + A’BD’E’ to a nanoPLA block with (s,w) = (2,1) – for more information about (s,w), see the paper “Nanowire-based Sublithographic Programmable Logic Arrays” by Andre Dehon.  You may/must assume the following:

· There are no defects anywhere in the design

· Complements of the input signals are NOT initially available – you must generate them in the PLA.  (Thus, your only inputs are A, B, C, D, and E).

· Again, (s,w) = (2,1)

For your final answer, sketch your PLA design.  Report the smallest values of Pp and Wseg possible assuming the area models discussed in class.

Question 5:
Question:
Assume that we want to create a PLA with 15 net OR terms.  The probability that each wire functions correctly is 93%.  How many raw PTERM nanowires do we need to populate our array with?  What if the yield increases to 96%?  Hint – look at Section 8 of the Dehon JETC paper & write a simple program.

Question 6:
Question:
In Section 9 of the JETC paper, Dehon discusses how one can determine the address of an individual nanowire.  Using the methods discussed, is it possible to know which wire has a specific address?   In other words, using the testing methods only, if we could see each wire, could we say the 4th wire down has address 1100 for example?  Why or why not?
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