" A Ti?l PLE GATE OXI DE PROCESS W TH HI GH K GATE DI ELECTRI C ABSTRACT A rnet hod
for formng, on a sem conductor substrate, a dielectric |ayer having a
vari abl e thi ckness and conposition. The dielectric |ayer so forned can be

used to formel ectronic devices such as CMOSFETS that require
gate dielectrics of different thi ckness‘Mmmmmmm“i con substrate in
accord with the preferred enbodi nent, the et 9 requires the formation of
three regions, two with SiJerr] layers of dPPerent t hi cknesses and a

third region of substrate with no oxide. A final thin layer of high-k

di el ectric isTRIPHEGATEV@XIDE PRGCESS 8¥ITE HIOH-K CATHBIELBETRIG on wi th
no oxi de has the thinnest dielectric I|ayer of only high-k material and the
ot her two regions have the high-k dielectric over SiJerr] layers of
different thickness. A final |ayer of gate electrode material can be forned
and patterned to formthe requiredygeyrgestructure.

A method for forming, on a semiconductor substrate, a dielectric layer having a variable
thickness and composition. The dielectric layer so formed can be used to form electronic
devices such as MOSFETS and CMOSFETS that require gate dielectrics of different
thicknesses. On a silicon substrate in accord with the preferred embodiment, the method
requires the formation of three regions, two with SiO; layers of different thicknesses and
a third region of substrate with no oxide. A final thin layer of high-k dielectric is formed
covering the three regions, so that the region with no oxide has the thinnest dielectric
layer of only high-k material and the other two regions have the high-k dielectric over
Si0; layers of different thickness. A final layer of gate electrode material can be formed

and patterned to form the required device structure.
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