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sidewal I s of the gate dielectric |layer, the gate el ectrode, and over the
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gate el ectrode, erein the gate Spacer oxide |ayer partially fills the

i nver t edsbrsghaed GA tiOReiNeNG: tiieOragibie. TP gdanEleaidd WHRRELE 2l iindelyiTRacAES are
formed proximate the bottom of the inverted Tshaped opéeni ng. The gate

spacer oxXjef&trit [1RGEr, nAtlmeqe@x@rédlaye&l% fBxinde bt sirtchlehedvéangohl gate
spacers proxinmate the gate electrode. The gate spacers having an underlying

et ched |%i8@ 'aﬂ%%TitIQletﬁ%gc;ﬁgle&‘??i i%@ﬁ%ﬂ%iém e, ahdHREr awe# f« O/i_tnx_ﬁgc(e)_qfsl N

kr{|]c:laca ca ca]cl . ( ;Zs_lO%—l&'()'-'!" _ )

readt ng 5" PRESReny AT M IR Bigmeae TR AR SRS RELGRAETS, o

e 0 FRLer ST AR O BRIk WS D
oxide layers are planarized level with the top surface of the gate electrode, and
exposing the liner oxide layer at either side of the gate electrode. The planarized
thick oxide layer is removed with a portion of the liner oxide layer and a portion of
the gate dielectric layer under the gate electrode to form a cross-section inverted T-
shaped opening on either side of the gate electrode. A gate spacer oxide layer is
formed over the structure at least as thick as the gate clectrode, whercin the gate
spacer oxide layer partially fills the inverted T-shaped opening from the top down
and wherein air gap spacers are formed proximate the bottom of the inverted T-
shaped opening. The gate spacer oxide, liner nitride, and liner oxide layers arc
ctched to form gate spacers proximate the gate electrode. The gate spacers having

an underlying etched liner nitride layer and liner oxide layer.
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