ABSTRACT - METHOD OF FABRI CATI NG .T- SHAPED RECESSED PCOLYSI LI CON GATE
TRANSI STORS ' A nmet hod of fabricating a sen conductor transistor
device conprising the follow ng steps. A sem conductor structure is

provi ded having an upper silicon layer, a pad dielectric |ayer over the
upper silicon layer, and a well inplant within a well region in the upper
silicon layer. A lower SiN layer is deposited and patterned over the pad
dielectric layer to define a | ower d -~ The pad dielectric |ayer and
t he upper silicon layer within the %?W;ri%% area is etched to forma

| ower gate - e | POBRT CAPENG CTUSHAVED RECESSEDMOLYSIEIGANti on is
formed withi galmie PTHAVSISDERS trench. An upper oxide layer is forned over
the lower SiN layer. An upper SiN layer is formed over the upper oxide

| ayer. The upper SiAimethed affabricating atsemdesnductantrappistorgdawice cemphisirgy/i ng
a predetermned width greater than the |ower - gate trench predeterm ned

wi dth.  Arheielkswireg stepsr Aisemitond@etoP strattureris bevidefleiviggtae lipécdilicon
wherein the | ower and upper gate portions forma T-shaped gate. The etched

upper Si %g)é%tgﬁ adWiefRtri@ el VB the %%@/ﬁ%ﬁ&r@[ eF,edHH’E%élpimgié&Q%tﬁiﬂea.

T- shaped xt endi ng above the pa el ectri ayer. An uppernost oxide
| ayer is f d over, th xpased (T-sh d gat.s; .S N.si,dewal | , spacers_ar
forned adr e e b SPesk SORPR Huf F RSP R e e 88kse FRRTRHRRIT
gate portion, Siligcide regions gre formed over the _T-shaped gate and

sour ce/ droyies the pgd gliglectric layer to define a lower gate area. The pad dielectric layer and

the upper silicon layer within the lower gate area is etched to form a lower gate
trench having a prede'termined width. A lower gate portion is formed within the
lower gate trench. An upper oxide layér is formed over the lower SiN 1ayer. An
upper SiN layer is formed over the upper oxide layer. The upper SiN layer is etched
to define an upper gate trench having a ptedetérmined width greater than the
lower gate trench predetermined width. An up?er gate portion is formed within the
‘upper gate trench, wherein the lower and upper gate portions form a T-shéped_
gate. The etched upper SiN, upper oxide, and lower SiN layers are removed to
-e'xpose the T-shaped gate extending above the pad dielectric layer. An uppermost
oxide layer is formed over the exposed T-shaped gate. SiN sidewall spacers are
formed adjacent the exposed vertical side walls of the lower polysilicon gate
portion. Silicide regions are formed over the T-shaped gate and source/drain
regions.
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