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This first problemset will cover fundamental know edge | earned in the
prerequi site courses, EE 319K and EE 360N. You are asked to do the
| ogic design of a sinple ALU. In this first problemset, you are asked

to solve the problemwi th pencil and paper. In the next problemset,
you will be asked to redo the problemusing the Verilog CAD tools
which we will be using for the rest of the senester

This is the first step in your termproject-- the conplete design of a
substantial subset of a cpu and its simulation, from a fornal
specification to the gates that inplenent that specification

Using only NAND gates (or NOR gates, your choice), design a 16 bit
arithmetic logic unit that perforns the follow ng functions:

out put <15: 0> :
out put <15: 0> :
out put <15: 0> :
out put <15: 0> :

a_i nput<15: 0> + b_i nput <15: 0>
a_input<15: 0> AND b_i nput <15: 0>
a_i nput <15: 0>

NOT (b_i nput <15: 0>)

First design a single bit "slice" of the ALU, then interconnect slices
as appropriate to get the full 16 bit ALU.

Note: For this first assignnent, you nmay use whatever draw ng
standards you were taught in vyour prerequisite courses. Recal | (or
ask about) the advantages of hierarchical design. Al so, you are
expected to provide appropriate docunentation of all your work. At
the very |least, your docunentation should contain a paragraph
summarizing the function of each conmponent in your design and an
overall summary describing the interaction of the major conponents.
Good docunentation wll count substantially in the grading, and nore
importantly, wll prove enormously wuseful in keeping track of your
work in the course project.

What is the worst case delay for any single operation in your ALU (in
gat e del ays) ?

Expl ai n how your ALU could be used, perhaps nore than once (that is,
usi ng nor e t han one copy), to i mpl enent s: =b-a
s:=xor(a,b). Illustrate with a drawing if you like.

Note: It is always a good idea to keep copies of any draw ngs you turn
in. For exanple, it will nmake life easier when you need to refer to
them whil e you are doi ng Problem Set 1b



