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A Design Method for Low Power Arithmetic Circuits
Considering Input Patterns

MASANORI MUROYAMA,T TOHRU ISHIHARA,Tt AKIHIKO HyoDOt
and HIROTO YASUURAT

Arithmetic circuits are important components of micro processors and image processing
LSIs. Performance of digital signal processors and motion video processors strongly depends
on the performance of multipliers. In the design of arithmetic circuits, 1bit full adders and
counters are used as basic cells. In this paper we propose a design method for low power
arithmetic circuits in which 1) basic cells are selected from a set of circuits with different
structures and 2) connections to the terminals of the basic cells are optimized. Experimental
results demonstrates 32.1% power reduction of a parallel multiplier designed by the proposed

technique.
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Fig.1 The numbers of switching activities of input
terminals of FAs in a 3-bit array type multiplier.
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Fig.2 Circuit diagram of FA, (3 inputs are mostly

symmetric).
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Fig.3 Circuit diagram of F'A; (3 inputs are not

symmetric).
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Fig.4 An example of power reduction by exchanging

input terminals.
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Table 1  3-bit multiplication.
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Table 2 Comparison of power consumption of FFA, and
F Ay (unit: pW).
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Fig.5 A low power 3-bit array type multiplier.
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Table 3 The power consumption (unit: pW).
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Fig.6 The approximate circuit simulation.
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Fig.7 A low power 3-bit array type multiplier designed
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with the approximate circuit simulation.
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Table 4 The power consumption by the approximate
circuit simulation (unit: pW).
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Table 5 The power consumption by precise circuit

simulation (unit: pW).
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Fig.8 4-bit array type multiplier.
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Fig.9 A low power 4-bit array type multiplier.
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Table 6 The power consumption by the approximate
circuit simulation (unit: pW).
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Table 7 The power consumption by precise circuit

simulation (unit: pW).
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Table 8 The power consumption by the approximate
circuit simulation (unit: pW).

oooo goooo
oooo ooooo | oo0oo
FA, 00 108.80 105.91

FA, OO 110.82 | 101.26
FA

cprLt 98.951
FApass

09 0000O00OUODDOODOODODOOOOOODODODOO
00000 WO
Table 9 The power consumption by precise circuit
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