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Abstract

Gordon Moore expected that the number of components will increase
exponentially by the years. In agreement, the International
Technology Roadmap for Semiconductors expects that the clock
frequency will continue to increase while the feature size minimizes
to smaller size. Despite that the performance of digital systems can
be enhanced by improving several aspects including the increase of
clock frequency, signal integrity effects begin to have a significant
Impact on system performance, which have been neglected at low
frequencies. Therefore, these interconnect is no longer an ideal
transparent wire and their behaviour that dependent on frequency
will impact the propagation of signals by introducing glitches, delays
and distortions. Historically, typical analysis of signal integrity
problems, such as reflections, ringing, signal loss, distortion, delay,
etc., is performed in time domain and so it cannot account for the
elements with frequency-dependent behaviour in a direct way.
Therefore, transforming signal and system specifications in the time
domain to the frequency domain and performing the complete
frequency-domain-based signal integrity analysis would simplify the
process and make it more efficient, faster and more intuitive. The
work presented in this thesis is to quantify the relationship between
time domain aberrations of the clock signal and their frequency-
domain characteristics. A point-to-point communication model is
built on Keysight’s Advanced Design System to justify these models.

Keywords: Clock Signal, Frequency Domain, High Frequency,
Ringing, Signal Integrity, Time Domain.
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