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Design an unsigned 8x8 array multiplier built of tree of CLAs (Carry Look-
ahead Adders) . Connect the CLAs in a binary tree structure. The first level
should be consisted of 4 pairs of Y*2*X, and Y*2**X, added together. Then,
you should add two of the partial results and build the 2™ level of the tree, etc.
Note that we seek a design with minimal cost and delay.

Draw your design specifying which bits go to which adder.

Find expressions for the cost and the delay of the multiplier. Assume
that the cost of N bit CLA is Nco. Assume that the delay of an N bit
CLA is given by a+b*logz(N).

Find the general expression of the cost and delay of such a unsigned
NxN CLA tree array multiplier

Show that the delay is smaller than: logz(N)*[a+b*log2(2N)]
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Here is the block diagram of a CSA based unsigned array multiplier:

Y-Xo
2Y-X,
4Y-X (l)
K2
8Y-X;
16Y-X,
32Y-X5
CLA




Here is the detailed design of a 4x4 CSA based unsigned array multiplier
which implements the block diagram described in the previous page:




We noticed that the first stage adds zeros. Here is an improved block diagram
of a CSA based unsigned array multiplier without adding the zeros:

Y-Xo
2Y-X4

4Y-X,

8Y-X;

16Y-X,

32Y-Xs

CLA




The improvement is meant to save computation time by using less CSA
stages, since we add something useful instead of the zeros.
e Draw the detailed design of the new scheme for a 4x4 unsigned array
multiplier. Complete your design on the drawing given in the next page.
e Find the cost and delay equations for the original design and for the
new design for a NxN multiplier, where the cost is the number of full
adders and that a CLA(N) costs as a similar RCA, i.e., N. Assume that
the delay of a full adder is 1
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