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Abstract

A new silicon-based IC interconnect transmission line parameter extraction methodology is
presented and experimentally examined. Unlike the PCB or MCM interconnects, a dominant energy
propagation mode in the silicon-based IC interconnécts is not quasi-TEM but slow wave
mode(SWM). The transmission line parameters are extracted taking the silicon substrate effect (i.e.,
slow wave mode) into account. The capacitances are calculated considering silicon substrate surface
as a ground. Whereas the inductances are calculated by using an effective dielectric constant. In
order to verify the proposed method, test patterns were designed. Experimental data have agreement
within 10%6. Further, crosstalk noise simulation shows excellent agreements with the measurements
which are performed with high-speed time domain measurement ( i.e., TDR/TDT measurements)
for test pattern, while RC model or RLC model without silicon substrate effect show about 20~25%
underestimation error.
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