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Abstract

Based on the physical phenomena and the experimental results at liquid nitrogen

temperature, the threshold voltage model

includes carrier freeze-out phenomenon,

narrow width effects, and short channel effects. The mobility model includes surface

roughness scattering and ionized impurity scattering. Also, a subthreshold current

model includes fast surface traps. All

developed models for the liquid nitrogen

temperature are implemented into BSIM and SPICE 2G.6. Simulated and measured

performances of a ring oscillator and a ripple adder in the test chips have a good

agreement,
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Table 1 Extracted SPICE Parameter by New Model.
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Fig. 1 Measured and modeled drain
current characteristics of a W=
45m and L=3.0m n-channel
transistor with T, =b00A at
liquid nitrogen temperature.
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