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When are transmission-line effects important for 
on-chip interconnections?

Short, medium, and long on-chip interconnections having linewidths of 0.45-52 /spl mu/m are 
analyzed in a five-metal-layer structure. We study capacitive coupling for short lines, inductive 
coupling for medium-length lines, inductance and resistance of the current return path in the 
power buses, and line resistive losses for the global wiring. Design guidelines and technology 
changes are proposed to achieve minimum delay and contain crosstalk for local and global 
wiring. Conditional expressions are given to determine when transmission-line effects are 
important for accurate delay and crosstalk prediction.
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