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A Constant-Mobility Method to Extract Source/Drain Parasitic

Resistance for Nanometer CMOS Devices
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Abstract: As a significant fraction of the total device resistance, source/drain parasitic resistance seriously limits the
performance of deeply nanometer CMOS devices. The source/drain parasitic resistance is becoming a larger fraction of
the total device resistance as the nanometer CMOS scales down. Therefore, it is a important parameter of reliability for
CMOS devices. A source/drain parasitic resistance extraction method is proposed from the conditions in which the
channel mobility remains constant. Source/drain parasitic resistance is extracted from the ratio of two linear I,-V,, curves
in the fixed bias conditions. This method avoiding the gate length dependent errors induced by mobility degradation in
extraction procedures is simple and accurate. We specifically arrange the bias conditions in which the effect of vertical
electrical filed on channel mobility is eliminated and the stability of the source/drain parasitic resistance is ensured.
Under the suitable bias conditions,the source/drain parasitic resistances of different gate length under 45 nm technology
is extracted ,and it is independent with the gate length. Finally,the fluctuations of process and calculation are investigated
and the errors are analyzed.
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