METHOD OF FORM NG DOUBLE- GATED SI LI CON- ON- | NSULATOR (SO') TRANSI STORS W TH

REDUCED GATE TO SOURCE- DRAI N OVERLAP CAPACI TANCE ABSTRACT A net hod of

form ng a doubl e-gated transistor conprising the foll ow ng sequenti al
A substrate having an SO structure forned thereover
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i ncluding a source region and a drain region connected by a
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ABSTRACT

A method of forming a double-gated transistor comprising the
following sequential steps. A substrate having an SOI structure formed thereover
is provided. The SOI structure including a lower SOI oxide layer and an upper
SOI silicon layer. The SOI silicon layer is patterned to form a patterned SOI
silicon layer including a source region and a drain region connected by a channel
portion. An encasing oxide layer is formed over the patterned SOI silicon layer to
form an encased patterned SOI silicon layer. A patterned dummy layer is formed
over the encased patterned SOI silicon layer. The patterned dummy layer having
an opening, with exposed side walls, exposing: the channel portion of the

encased patterned SOI silicon layer; and portions of the upper surface of the SOI

~ oxide layer. Offset spacers are over the exposed side walls of the patterned

dummy layer opening. The SOI oxide layer is etched while minimizing the
undercut portions of the upper surface of the SOI oxide layer are undercut into
the SOI oxide layer to form a minimal undercut. The minimizing undercutting
process also removing the offset spacers and the encasing oxide layer over the

channel portion of the patterned SOI silicon layer. A conformal oxide layer is
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the SO oxide layer. Ofset spacers are over the exposed side walls of the
patterned dummy |ayer opening. The SO oxide |ayer is etched while

m nimzing the undercut portions of the upper surface of the SO oxide

| ayer are undercut into the SO oxide layer to forma m nimal undercut. The
m ni msing undercutting process al so renoving the offset spacers and the
encasi ng oxi de | ayer over the channel portion of the patterned SO silicon

layer. Afdi@itdoiiFindomehahA¥Sfortidn JfahEgH RG0! BRicshanne! Apeditkiion of the
patterned SO silicon layer. A gate isfornmed within the patterned dummy

| ayer op in%. I te.lnc i.ng._an upper . ga abpv.e atterned SO
silicon F(%yer Vérhtg&a R V\a/et%erﬁéf?gu,r%?aﬁeﬁgpﬁg ?ﬁ%&apeéacfuglﬁé) E%HPP5§/er. The
patterned dunmy |ayer is then renoved to formthe doubl e-gated transistor.
Fi gur e 1@ate above the patterned SOI silicon layer and a lower gate under the patterned

SOI silicon Jayer. The patterned dummy layer is then removed to form the

5 double-gated transistor.
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