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[57] ABSTRACT

A high current Fermi-FET includes an injector region
of the same conductivity type as the Fermi-Tub region
and the source and drain regions, located adjacent the
source region and facing the drain region. The injector
region is preferably doped at a doping level which is
intermediate the relatively low doping concentration of
the Fermi-Tub and the relatively high doping concen-
tration of the source region. The injector region con-
trols the depth of the carriers injected into the channel
and maximizes injection of carriers into the channel at a
predetermined depth below the gate. The injector re-
gion may also extend to the Fermi-tub depth to decrease
bottom leakage current. Alternatively, a bottom leak-
age current control region may be used to decrease
bottom leakage cnrrent. Lower pinch-off voltage and
increased saturation current are obtained by providing a
gate sidewall spacer which extends from adjacent the
source injector region to adjacent the sidewall of the
polysilicon gate electrode of the Fermi-FET. The gate
sidewall spacer preferably comprises an insulator hav-
ing permittivity which is greater than the permittivity
of the gate insulating layer.

146 Claims, 28 Drawing Sheets
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