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“The study of layout-driven datapath compilers for system-on-a-chip”
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With the advent of semiconductor
System-on-a-chip  (SoC)

becomes a mainstream and focus of technologies

technology, the

on coming 21% century. The integration of
Computing, Communication and Consumer
Electronics will be speeded up through SoC,
which causes the unavoidable trend of new era
for technology and enterprises. Especialy, the
application of 3C integration is very important to

the progress of human being society.

People al over the world have come to
expect fast, reliable, and easily accessible
wireless communications and now they are
demanding faster ways to access data with
applications as diverse as e-mail, file transfer
protocol, Internet browsers, and even real-time
video teleconferencing. Wireless service
providers who want to remain competitive must
keep pace with this demand. In this integrated
project, we are targeting on the study of beyond
3G wireless networks. Particularly, we are
focusng on  SoC

OFDM -based SDR baseband processing.

technologies  for

To design fast, area-efficient and low power
multipliers is important because multiplication is
akey operation in many processors such as CPU,
DSP and FFT/IFFT processors for the wireless
communications. There were many researches
on the topic of automatic multiplier generation.
However, many researches took the XOR gate as
the basic unit in the timing estimation which is
certainly not redistic for the very deep
sub-micron (VDSM) era. In our previous
research, we developed an automatic
layout-driven multiplier generator which can
take wire delay into account. By integrating
synthesis, placement and resynthesis processes
in this new multiplier generation flow, the
multipliers generated by our layout-driven
multiplier generator outperform other previous
works. We improve our generator by using new
approaches to optimize power consumption,
adding global
optimization strategy to optimize delay, and

routing and using new

taking input signal distribution into account to
optimize area under rounding error constraints.
This generator will be used to build the high
performance FFT/IFFT processors in this project
and the low power DSP processor in subpr oject
2 using standard cell technology. The generator
can also save as the Reusable Multiplier

generator.
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1. Generation flow
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6. Resynthesis:
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7. Speedup for the Final Adder:
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Year Domestic International SCI
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