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In the first year, the project emphasize at two parts. one is to investigate the
characteristic impedance of differentia signaling and the ground bounce induced by
crossing the narrow slotline and the other is to find the effect of the bent differential
transmission lines. In part one, we change the severa dimensions of differential
signaling to find the influence on characteristic impedance. Also, based on two
dimensional FDTD method, we tailor a simulation program inclusive of a model for
differential transmission lines and the ground bounce effects induced by crossing the
narrow slotline. Simulation results show that using the differential signaling can
greatly reduce the ground bounce. In part two, we present a de-embedding
procedure for strongly coupled differential line, which is not available from the
present commercial EM field solvers. Although this procedure is general for multiple
coupled transmission lines ports, it is applied to extract the 4 port ABCD matrix of the
differential bends. After the 4-port ABCD matrix is obtained, the lumped element
equivalent circuit model is extracted by generalizing the 2-port ABCD model
extraction method. Combining the coupled transmission line sections with the circuit
model for bends, the signal integrity effects of differential bends on pulse propagation
in high-speed digital circuits can be investigated and demonstrated.
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w(mm)f s(mm) IVpp| %
factor, k
casel | 0.25 0.25 0.305 | 0.0178 | 0.89%
case?2 | 0.38 0.50 0.180 | 0.0342 | 1.71%

case3 | 0.50 | 1.00 0.082 | 0.0495 | 2.48%
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K, =0.1855
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