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Abstract

TSV technology is the key factor of realizing interlayer vertical interconnection in 3D IC and it brings
such advantages to 3D IC as short wiring, small size, low power consumption and heterogeneous
feature, etc. As the interconnected TSV in 3D IC, its parasitic parameter extraction will directly in-
fluence IC performance in power consumption, time delay and noise, etc. Therefore, extracting TSV
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parasitic parameter is significant for successful design of a high-performance chip. This paper uses
the cylinder TSV with high surface ratio as study subject. By simulating cylinder TSV of different
dimension parameters, we obtain a resistance parameter value. The high-precision analytical
formula for resistance parameter extraction is derived from electromagnetic field theory and
curve fitting method. The analytic formula is able to rapidly and precisely calculate TSV resistance
parameter value to largely improve parameter extraction efficiency.
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Figure 1. Model of cylindrical through silicon via
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Figure 2. Simulation results of resistance and inductance of a
cylindrical through silicon via with high aspect ratio
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Figure 3. Comparison of resistance values with simulation values
obtained by means of formula
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