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In this year, the project emphasizes three
parts. to investigate the ground bounce induced
by differential lines crossing the narrow slotline,
to find the delay line effect on the differential
transmission lines, and to establish the
normalized design table of lumped element
equivalent circuit model parameters of the
through-hole vias in multi-layered packaging
environment.

For part one, several important parameters
(coupling factor, rising time, dielectric constant,
skew) of differential signaling are changed to
find the influence on ground bounce. A simple
model is built and verified to characterize how the
differential microstrip lines can help minimize the
ground bounce. An experimental setup is devised
to demonstrate the noise coupling between signa
lines due to the slot-induced ground bounce and
the significant reduction by the employment of
differential signaling. Favorable comparison
between the simulation and measured results
validates the proposed equivalent circuit model
and analysis approach.

For part two, a simple simulation scheme



for the eye diagrams of differential delay lines
are presented. Based on the measured and
simulated TDR or TDT waveform, the eye- of
both the serpentine and flat spiral delay lines are
simulated and analyzed.

For part three, the through-hole vias in
multi-layered packaging are divided into several
building sub-structures. The parameters of the
sub-structure are changed one by one to simulate
the lumped equivalent circuit model by the full
wave simulator HFSS. The extracted inductance
and capacitance values versus the sub-structure
parameters are drawn and from which, some
empirical formulae are obtained. After an
extensive analysis, some dimensionless design
charts are given for easy use in practica
applications.
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