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Structure and Design Parameters of
the Multiple Wave Front Multiplier
Realizing Optimum Speed-area Trade off

KEIKICHI TAMARU,! MASAYUKI SHINAGAWA
and FARHAD FuAD IsLamtas

The Design of ASIC employing high level synthesis method uses function units selected
from its library. But this method does not assure the selection of an optimum unit in speed
and layout size. This paper describes the architecture and its design method of a speed-area
trade off multiplier. Basic architecture of a high speed LSI multiplier is classified into two
types, tree type and array type. As a new architecture of multiplier including wide perfor-
mance range from tree type to array type, the modified multiple computation wave fronts
configuration is proposed using the hierarchical structure of basic execution units. Then this
configuration is extended to the well known Booth algorithm for high speed multiplication.
The characteristics of these speed-area trade off multipliers is investigated. As a Design pa-
rameter, the number of inputs in an execution unit is selected and the optimum configuration
of a multiplier which satisfies the design specification can be obtained using the value of this
parameter.
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Fig. 1 Block diagram of the multiple wave front (MWF)
multiplier.
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Fig. 2 Structure and interconnection of UCB.
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Fig. 3 Structure of basic execution circuits EC.
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M6 Sign extention prevention iZ & % Booth ® 7V T X 4% iz REROFE
Fig. 6 Principle of Booth algorithm multiplier using sign extention prevention.
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