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Abstract

The presentation is composed of three parts. The initial topic will review the fundamental trends specific to high
speed, high complexity integrated systems, emphasizing many of the primary issues that constrain existing and
future digital and mixed-signal integrated systems-on-chip. These issues will be discussed in terms of the evolving
criteria that affect the VL SI/SoC design and synthesis process. The second portion of the presentation will review
specific research problems and challenges that drive our current and near-term research focus in the field of
VLSI/SoC design. Effort will be made to distinguish between local vs. global research problems. Thus, topics such
as dua Vt CMOS circuits and on-chip interconnect noise, determined by the local nature of the circuit structures,
will be compared and contrasted with research problems that focus on the global nature of VL Sl-based systems-on-
chip such synchronization and clock and power distribution networks. Finally, specific results recently developed
at the presenter's research laboratory in response to these challenges will be reviewed and summarized. Time and
interest permitting, different research results will be described in the areas of power distribution networks for high
speed, high complexity applications, clock tree synthesis for increased tolerance to delay uncertainty, resonant
locking design methodologies, 3-D design methodologies, algorithms, and test chips, design methodologies for
placing on-chip decoupling capacitors, low swing dual Vt domino and adaptive body biasing circuit techniques for
low power applications, shielding methodologies for high speed interconnect, on-chip DC-DC conversion,
substrate coupling in mixed-signal systems, and design methodologies for inductive interconnect.
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