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Statistical Modeling of MOS Transistors with Intra-chip Variability

KENICHI OKADAt and HIDETOSHI ONODERA

In order to design high yield product, we must consider not only inter-chip variability but
also intra-chip variability of device characteristics. In this paper, we propose a modeling and
extracting methodology of both variabilities. It is difficult to separate the variabilities each
other. We therefore extract model parameters of intra-chip variability from the measured
current directly. We compare the result with frequency variability of ring-oscillators to verify

precision of our methodology.
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Table 1 Size of transistors included in the TEG.

00 | L (pm) | W (um) | OO0 | L (pm) | W (um)
1 0.10 0] 6 10 0.3
2 0.13 0| 7 10 0.4
3 0.18 10| 8 10 0.6
4 0.3 10| 9 10 1
5 1 10| 10 10 10
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Fig.1 Comparison of intra-chip and inter-chip component
in Ips variability.
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Fig.3 Delay variability (standard deviation) as function
of logic depth.
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