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t 5 7 l ABSTRACT

The f ield inversion propert ies of integrated clrcults
incorporating N-channel MOS devices are improved by
using a si l icon substrate whose bulk dopant concentra-
t ion is low. but whose local dopant concentrat ion is
high at the t ' ield surfaces under the t ield oxide separrt-
ing the active surface areas where the individual N-
channel MOS devices are formed The dif ferential dop-
ing between surface areas under the f ield oxide and the
active surface areas of the substrate is done by nonse-
lect ively ion-implanting boron into the substrate to
form a uniform low resist ivi ty layer, removing selected
port ions of the low resist ivi ty layer to expose the unim-
planted, high resist ivi ty substrate and forming the ac-
t ive devices at the unimplanted substrate port ions. As
an option, the unimplanted surface port ion can be
doped to an intermediate dopant concentrat ion t() im-
prove performance. The remaining pattern of the low
resist ivi ty layer is covered with Freld oxide. The inven-
t ion al lows the use of relat ively inexpensive, low dopant
concentrat ion substrates to conveniently manufacture
high performance N-channel MOS integrated circuits.
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[ 57 ] ABSTRACT

The f ie ld  tnvers ion  proper t ies  o f  in tegra ted  c r rcur ts
incorporating N-channel MOS devices are improved by
us ing  a  s i l i con  subs t ra te  whose bu lk  dopant  concent ra -
tron is low, but whose local dopant concentrat ion rs
high at the f ield surfaces under the f ield oxide separat-
ing the active surface areas where the individual N-
channel MOS devices are formed. The dif ferential dop-
rng between surface areas under the f ield oxide and the
active surface areas of the substrate is done by nonselec-
l ively ion-implanting boron rnto the substrate to fcrrm a
uniform low resist ivi ty layer, removrng selected por-
t ions of the low resist ivi ty layer to e'xpose the unrm-
planted, high resist ivi ty substrate and forming the ac-
t rve  devrces  a t  the  un implan ted  subs t ra te  por t ions .  As
an option, the unimplanted surface port ion can be
doped to an intermediate dopant concentrat ion to lm-
prove performance. The remaining pattern of the low
re' ist ivi ty layer is covered *i th f ieid oxide. The inverr-
t ion al lows the use of relat ively inexpensive, low dopant
concentrat ion substrates to conveniently manulacture
high performance N-channel MOS integrated circurts
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ABSTRACT

An N-channel MOS integrated circuit device having a
composite metal gate structure which has improved
temperature stability. The gate structure uses a polysili-
con layer to separate the conventional metal gate from
the conventional underlying gate oxide. The metal gate
and the polysilicon layer extend laterally at least to the
lateral extent of the gate region. This composite metal
gate structure improves the temperature stability of the
IC, and may be used, for example, in read-only memory
(ROM) applications. The polysilicon layer is formed
without additional photolithographic steps.
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