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(57} ABSTRACT

The field inversion properties of integrated circuits
incorporating N-channel MOS devices are improved by
using a silicon substrate whose bulk dopant concentra-
tion is low, but whose local dopant concentration is
high at the tield surfaces under the field oxide separat-
ing the active surface areas where the individual N-
channe! MOS devices are formed. The differential dop-
ing between surface areas under the field oxide and the
active surface areas of the substrate is done by nonse-
lectively ion-implanting boron into the substrate to
form a uniform low resistivity layer, removing selected
portions of the low resistivity layer to expose the unim-
planted, high resistivity substrate and forming the ac-
tive devices at the unimplanted substrate portions. As
an option, the unimplanted surface portion can be
doped to an intermediate dopant concentration to im-
prove performance. The remaining pattern of the low
resistivity layer is covered with field oxide. The inven-
tion allows the use of relatively inexpensive, low dopant
concentration substrates to conveniently manufacture
high performance N-channel MOS integrated circuits.

10 Claims, 16 Drawing Figures
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