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Abstract

The size of a device needs to scale down to increase its integrity and speed. As the size of the device
is reduced, the hot-carrier degradation that severely effects on device reliability is concerned. In this
paper, sub-micron buried-channel P-MOSFETs were fabricated, and the hot-carrier effects were
investigated. Also the hot-carrier effect in the buried-channel P-MOSFETs and the surface-channel
P-MOSFETs were compared with simulation programs using SUPREM-4 and MINIMOS-4. This
paper showed that the electric characteristics of sub-micron P-MOSFET are different from those of
N-MOSFET. Also it showed that the punchthrough voltage(Vp) was abruptly drop after applying the
stress and became almost OV when the channel lengths were shorter than 0.6um The lower
punchthrough voltage causes the device to operate poorly by the deterioration of cut-off characteries
in the switching mode. We can conclude that the buried channel P-MOSFET for CMOS circuits has
a limit of the channel length to be around 0.6um
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Table 1. Process conditions of two devices
used in computer simulation.
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