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ABSTRACT

“Power awareness” is a new regsearch inrecent years. It is able to scale power and
quality tradeoff. For example, consider the user of-a digital camera. At times, the users
might want high image quality at the cost of reduced battery lifetime. At other times,
the user might want low image quality in return for extending battery lifetime. Such
tradeoffs can only be optimal if the system was designed in power-aware manner. In
this paper, we design a power-aware pipelined signed multiplier for DSP application.
This multiplier has 16 bits multiplicand , 16 bits multiplier , and 16 bits product . We
use the Dadda scheme and Brent-Kung carry look-ahead adder to present a fast
multiplier implemented as a 6-stage pipeline register. We make double truncating
technique to truncate both product and input (including multiplicand and multiplier)
for power awareness. The design is written by VHDL and synthesized by Synopsys
Design Analyzer. Power is estimated using Prime Power. We use Signal-Noise Ratio
(SNR) to represent quality, and estimate battery lifetime by Battery Design Player. By
the definition of lossy power awareness , we choose truncating way of Inputs
remained Zero and Products remained Data(1Z-PD) and select 4 operation mode to
propose optimal power-aware multiplier. The power-aware multiplier increased 37%
battery lifetime to unpower-aware multiplier while lost 14 dB SNR and increased 3%
area. Besides, the clock frequency achieved 156.25 MHz to be high speed multiplier.



