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A 200-M:@2.5-V Dual-Mode Multiplier for Single/Double—Precision Multiplications
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Abstract

A dual-mode multiplier (DMM) that performs
single- and double-precision multiplications has been
designed. An algorithm for efficiently implementing
double-precision multiplication with a single-
precision multiplier was proposed, which is based on
partitioning double-precision multiplication into four
single-precision sub-multiplications and computing
them with sequential accumulations. When compared
with conventional double-precision multipliers, our
approach reduces the hardware complexity by about
one third resulting in small silicon area and
low-power dissipation at the expense of increased

latency and throughput cycles.
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Technology 0.25-um 5-metal CMOS

Transistor count 25,300

Active area 0.77 x 0.40 mm?

Operating clock

f 200-MHz @2.5-V
requency

Power dissipation 130mW  @2.5V, 200MHz

Layout density 82.2k Transistors/mm 2

Supply voitage Core : 2.5-V, I/0 : 3.3~V

Input : 28 , Output * 28
clock, reset, mode : 3
Power 1 5

1/O pins
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Function D D

D.S

Tr. count | 100,200 78,800 | 60,797

25,300

Delay 4.4-ns | 8.8-ns | 4.1-ns

4.2-ns

Area 12.86-mi' [ 9.39-mr | 1 32—mi

0.31—mt

Latency 1 1 1

4(D), 1(8)

Throughput 1 1 1

4(D), 1(8)

0.25~pm 0.25-pm
3—metal | 3—metal | 3—metal
2.5-v 3.3-v 2.5~V

0.5-pum
Technology

0.25-pm
5—metal
2.5~V

* D=Double—precision multiplication
S=8ingle—precision multiplication
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