LSI Noise Model for Power Integrity Analysis
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Abstract

Together with semiconductor technology scaling, power integrity inside System-on-Chips
has become a major design issue. To investigate this issue, we created an LSI noise model
and developed a simulation methodology to analyze power integrity. Using this
methodology, we can simulate noise waveforms inside an LSI to obtain, for example, the
simultaneous switching noise of 1/O circuits and core noise caused by dynamic LSI currents.
We can also use this model in the initial design stage to optimize the power wiring, minimize
the power pin count, and thereby minimize System-on-Chip costs. In this paper, we
describe the noise that must be taken into consideration when designing an LSI's power
system. We then describe the overall configuration and generation flow of the LSI noise
model, measurement results of the test chip we used for verifying the model’'s accuracy, and
the application of the model in product development.
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Fig.1-Behavior of LSI power noise.
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Fig.2-Structure of LSI noise model.
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Fig.3-LSI noise model generation and simulation flow.
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Fig.4-Simulation results of VSS plane.
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Fig.5-Structure of test chip.
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Fig.6-Comparison of measurement and simulation.
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