; fge3ei f"6TEI METHOD OF FORM NG A PARTI ALLY DEPLETED SI LI CON ON | NSULATOR

(PDSO) TRANSI STOR WTH A PAD LOCK BODY EXTENSI ON BACKGROUND OF THE

| NVENTION (1) Field of the Invention The present invention relates to

met hods used to fabricate sem conductor devices, and nore specifically to a

met hod used suppress the effect of floating body regions used with netal

oxi de sem conductor field effect transistor (MOSFET) devices formed on an

SO layer. (2) Description of Prior Art The ability to form MOSFET devi ces,

such as a par MEHOD &Pk ORpINMORRRR MY ! §epePlEReS i RN AR [ nsul ator (SO
an u

| ayer has resulted in decreased junction capacitance S increased

devi ce pen{SHnRTOR. (PHR VﬂiﬂN@IﬁWV&ﬂTﬁfﬂ i 22088 | result in
del eteri ous device (chapg)ct eristics suc %gﬁ&g) ?QW souirgz}reﬁta‘g&%gﬁﬁ br eakdown
voltage, as well as threshold voltage reduction, direct contact between the
sem conductor substrate and a body contact region, forned in the SO | ayer,

is enpl oyed. However desj R&intq region of a first
conductivity type can %‘%gﬂkﬁ}nmn gﬁgﬁg@%ﬁ@ﬁsi stor with source and
drain regions of a second conductivity type, in an area adjacent to, or
underlying the gate structure of the MOSFET devi ce. The | eakage current
resul ti nted parasitic transistors can negatively influence
t he perggrf%g&rz%@ethgﬁwgﬁé&l\/[)SFET device. The present invention will describe a
structure, as well as a process used to fabricate this structure that
reduces the| eakage. current. drjven by the parasitic transistors that can
format a T%eaqrgsegﬁgg?}%aédﬁ% IP%HC.’ S'I‘ﬁ%‘%é’ Icgie SqEiqaPduGter deMigrs it t o
reduci ng rIeeafl:< e cwrenhw%f ?lﬁwvant ed parasitic transistors, also allows

gr eat er ZEAPYTALY QamshRdars! SarTses e sited ghflogsing dpdyragions sedasithangel | et
al in Uosd Pat. . !}Io 6f’?ni%f86l Bl, Bgaler et al in US. Pat. No. 5,405,795,
Ki m et B9 §{yogdugsey held gifecs trapsstd HMQBFETY dgvivsasforned oman $QI layes,  Pat.  No.
5,145, 802, describe methods of form ng body extension and body contact

regi ons, however these prior art do not describe the structure and process
used in S)ﬁl s pr.esent .invention which features the reduction of the

del et erPolescrigtipny iY¥ent generated by the presence of the body contact
region via inclusion of novel isolation regions. SUWARY OF THE | NVENTI ON
It is an object of this invention to fabricate a MOSFET device in a SO

| ayer enpl otfler?@ﬂ}fbﬂ?yfoé@M@ﬁET dgienissuch asre gartially deplsahe CSBET! dayiet, onld i S
anot her object of this invention to formshallow trench isolation (STl)

r egi onssilican PR dnsglator|(§QBriayephagreniied STdecreagidgnsctioncapaitanseded tyks hgrasdor t i on
of a gate structure in turn | ocated between the body contact region and

adj acerflevivpsmiormenes: cl& ahoat mbadydloatisg phenomknaivhiah earpatdsintdeltdrionn 8&ed0r
formation at the junction of the gate structure and body contact region. It
i s sti|dhamaglotitiies sehjasetiowhotrbd ® drau érdakdowit volrpplaoweB T tHregbRnsIthes ween
body contact regions and specific elenents of a MOSFET device, wherein the
STl r egedwtomdgedivdetatbttiengesaird deaticondhctdrEubshap@t a boay cwRthdt rBQ6S ifgRRdof " H'
shaped conductive gate structures. In accordance with the present invention
a MOSFET theedDIdayestis uployed. Hwdevar 068 38indl 8 ®dd Sork@PEdot@t S a3Rkd MOSFET
device structure featuring STl regions placed at specific |ocations of the
MOSFET cdm:iu;cctia'rtly gpe catsantiawehtedrbaradife Ralsatdrivith oiRBShS LN fobABLE LN at the
junction of the

second conductivity type, in an area adjacent to, or underlying the gate structure of the MOSFET

device. The leakage current resulting from the unwanted parasitic transistors can negatively

influence the performance of the MOSFET device.

The present invention will describe a structure, as well as a process used to fabricate this

structure, that reduces the leakage current driven by the parasitic transistors that can form at a



MOSFET regions, is described. Before growmth of a gate insulator |ayer on a
silicon on insulator (SO) layer, insulator filled STI regions are forned
in the SO layer, with the depth of the STI region equal to the thickness
of the SO layer. "T" shape or "H' shape conductive gate structures are
next defined on the underlying gate insulator |ayer and on portions of the
STl regions. A body contact region featuring the sanme conductivity type as
t he sem conductor substrate is next forned in an non-active region of the
SO |ayer, adjacent to a conponent of the conductive gate structure and

Ut ! NOgitbeleBldac REHONTHSAUEE Skl ARELANS AhEink RERALOLIRE J0pRaLLE 0TS ©f

the active device regions of the ayer not covVere e conaﬂg?ive

gate Stpagditt @ansiiokd) alsh QUSQYE S f &{n%g%f'ﬁ%aﬁaﬁln%%%%a?&ecﬂdlj’nao%e L 50,4 he same

conductive gate structure cofrponent, CRE 58 oSt ¥ & ST dE o t he

sane STudendt an AREE NOEBGRY R B B ol B DT o b e

advant ages of this invention ‘are best” déscribed in th

U relar oReRol 053 Aot iU 95 IRtL Ickides ELOS, 18, 28 2G 9B

4B and SB, which 'schenatica “I’n cross-secti _ K@y_spages
parasi (e TELea) G G PRk KA FR O e R AePEmeet® 6 r uct ur ¢
Vs o FRERRREN ST BB el P S (heamuciBRPbAE | ocat od at
Stages iR leli AR Sl B i ierenan o (b anly BB MENTS e

met hod &ﬁffpbrécatgn a MOSFET structure featuring STl regions formed at
speci fi'C Focattons®’8F*t he MOSFET device, to reduce parasitic transistor
formation at the junction of a MOSFET device region and a body contact
regi on underlying a conductive gate structure, will now be described in
detail - Sem conductor substrate 1, conprised of P type, single crystalline
silicon featuring a <1005ﬁ@W9@¥5YKH@TﬁgﬂNyﬁ3ﬂﬁ@Ntation, is used and
schematically shown in Fig. 1B. A silicon on insulator (SO) |ayer
conprised of .silicon |ayer 3, on silicon oxide |ayer 2, is next forned on
sem conductfs 8BSt oftthis inveption to faprigase 4 MESEEDtdevive ya POplayat eblowygen) |
procedyre. The SIMOX procedure features inplantation of oxygen ions into
sem coﬂ?ﬁ’dlff%‘}ta“éﬁ?ﬁé%’s pianetl in fhe) Jam@eS@IBgrenn anneal procedure resulting in a
buried silicon oxide |layer 2, at a thickness between about 1000 to 3000
Angstrons, and overlying, the non-inplanted top portion of sem conductor
substrate Mt isgaharedtioséal e isvdntiontr foaypehaldw mench itohitiok (SEE rdxgdnsee meabout
| 000 to 3000 Angstrons. |f desired the SO configuration can also be

obt ai nePaxgr, ha § Thfegtont lacgted sinfértydrg opdrten bhy gate tagatreth @m Bedtéd St

sem conductor substrate, to an second silicon oxide |ayer |ocated on a
second bsBrriee drechady opntsetsgioratrel adReenWOSBE T s e @it @doftins M8 tefifrimtte f r om
sem conductor substrate, to a point in which the thinned sem conductor
subst r gewssitis trapsistohidrrsatidnco thel janetion of thelyateS@uctaRtnd Yo @td@adt rdgfort hen
acconpl i shed via a chem cal nmechani cal polishing (CW) procedure.

Phot ol i t hographic and dry etching procedures are next used to selectively
defi ne t he Idesiill enbtbamubjcgustahisdmveafiosiol dngasy STRRE0Rs bW EE] BHdYLohtagu! at or

| ayer 2. Renoval of the photoresist shape used for definitioh of silicon

| ayer, regiorsiahil epdrifithaggerds off SMOBFETRIeh B OFharEia (Y SR B ASKIHRY

procedures.  To reduce the risk of parasitic tranS|s?or formatt off at

speci f iportiorgbD NS Hapkd asMdbHfoltichR\br o€ dAgpH alRduckivt bad Siréd?@rleé ow trench
isolation (STlI), regions 4, are formed at the specific locations in which
subsequent parasitic transistor formation can result. Photolithographic and

reactive i gRa®bfRh&GwitiE)presPhQRRAHULS S NDSE ngiéeosn%%'h{; grrl]f Qﬁxlolc W LLench

. v'ac H
shapes in silicon layer 3, using .= as a selective etc or 8iTicon.

Th  EMU QSR04 8 LB L RAF LS A finsul ator |
2 The e PSR E Rl s TR PR BB Sa R BRPNER WY
an ar egNgHWRER debied! tind hbkd*o %hlg‘%r}age aéarzgi‘tg t%(anlsistgfg)l%%go%%t (?e{%lea%:tng‘ﬂnl‘f)&-ﬂ% s equal

to gate length), to mnimze rirer genéra Cayer
such as silicon oxide is next deposited via | ow pressure cl~nical vapor
deposition (LPCVD), or via plasma enhanced chem cal vapor deposition
(PECVD), procedures, conpletely fillirrg the shallow trench shapes. Renova
of portions of the shallowtrench filling insulator |layer fromthe top
surface of silicon layer 3, is acconplished selectively via a CW
procedure, resulting in STl regions 4, in silicon layer 3. This is shown
schematically in cross-sectional style in Fig. 1B, with the top view of the
i n-process MOSFET device shown schematically as atop viewin Fig. A After
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Phot ol i t hographi ¢ and ani sotropic R E procedures, using Cl2 as a selective
etchant for polysilicon, are used to define polysilicon gate structure 5.

| f desired gate structure 5, can be conprised of a netal silicide |ayer
such as tungsten silicide, or conprised of a conposite featuring an
overlying netal silicide conponent on an underlying polysilicon conponent.
Fig. 2A, schematically shows a "T" shaped polysilicon gate structure with
the width of the horizontal conponent of polysilicon gate structure 5,

| ocated in an active device region, between about 10 to 350 nm This w dth
w || subgsoeny ; “the I . MOSEET ..devi ce. The
verti cal corrpotﬁgﬁr?%l Qg% aéggllj%égi }F?@%{g}g‘zkﬁhe&%%a {l}c]ﬁ%url EEetgrg:a YT O FSHIRBID Rl ng a
portion ; i 4 /.t.hout the, presen ST
Fogi on 50 BE, rAREH AT ST ieaioht ale Y i e SONIBA R e HERR RE ety e

on 4, for mat I’ y Lot act B foleddi
S R R e e B R e e P B

lysilj 5 th f.th ti devj ce, ion. Th
Crvant e reeir e EH SEbA B e b PRt Bodgnonf 4 SH “Eiesheci r1 ¢

| ocati op, i | th arasitic transi.stor would be forned. In addition the
presen CEO(%' f 0@@‘;&?%1 élll ger? Pul?,ng?éer SRR ( CPS}E"HEY’& WPH 2% g SETRICRRNCEPT subiFatersrizéi ng

t he margj hot ol j.t hoagr aphj.c ignnment error, resulting in inproved
greaterﬁggﬁgaﬁﬁﬂﬁﬁf¥%w%§g983Ph?éghI%ﬁ%Eﬁ@@ﬂﬁfo6?“?%%@%“§ﬁg%%H@W€§P8§Womn
schemat j.cal | top vewin Eig. 2A, is also shown in cross-sectiona
style i é&&ﬁ%“égm%ss?‘ﬁﬁ%a’ﬁgﬁ%‘%%@% 15aiogs aerthen fermgdan pprtfoabef Gat i on i s
schematj cal I,y .shown i%. r -sectional style in Fig. 2C. A portion of
si i con® IN%B%‘”%% eEIgELt ége g@f%&é@ﬁl% Rteres\ist the prduptig astesstactupg, Withisee used f or
wll be use?das bod%;contact re%ion 6, while remaining portions of silicon
shape 3OV VEBVER AL IBgRiadjacentte g sgmescrductive gatestBiciug Fompansseanent | y be
used tqﬂgc%ggnodate MOSFET source/drain regions. This is schematically
shown i TFHEHEEE ORRASHS Bife P e yaree SHltegign. 3B, "and as a top view using Fig. 3A
This invention can be used for both N channel (NMOS), devices, as well as
for P channel (PMOS), devices- Description of an NMOS device featuring a
body contact region and shallow trench isolation will be described bel ow,
however it shoul d be uR8&EDPESERIRBIONODTHERPRASKINGS conpl i nentary net al
oxi de sem conductor (CMOS), devices conprised of both NMOS and PMOS
devices, can be fabricated using this invention. After renoval of the
phot or esi stThsrdjrst erdeatherod datdgesofibisyisventicn aregettelestribud inthe pleferiéida pl asma
oxygen ashing and wet clean procedures, formation of either N type or P
type r eitodingnh witheefdeuicte the gmciofd driveinpMOBBEHRclatie:uct ure i s addressed. A
phot oresi st bl ock out shape, not shown in the drawi ngs, is used to protect
a portion dfiga IBMIB 2(GBoAB @nd 6B skibiah sibemmatical §1iaWiosgsdctiond e Adbsdidele i on
i npl antation procedure used to formthe heavily doped N type source/drain
r egi on stifzes imed MMBBrickw & MOSHEIDHBMdetit@in S TS8R ©raéd RNIBRRAE PAtSsiHONS S
performed at an energy between about 5 to 40 ?ev, at a dose between about
2E 15 tten8Eod orabitunsd: diggjunchiog of SREVIOSFYP @afe@budiiR! AL 3LEPEoRIPEESHA € 1S
al so applied to the portion of a PMOS device creating an N type body
contact region for the PMOS device. After renoval of the photoresist
bl ockout  slRige 1Xi-B A hasdrescRYARMLAHAIW S I@fe%%‘f'Hﬁ%osﬁﬁrﬁ@ﬁ%é&mﬁﬁ{?i&iedur e 1s
pe

performed to activate the inplanted N type ions, resulting In

sour celctmgiifed it STSrediond IR A tﬁ’éb%n&fqnsdf LR Rfe #id @le c?ﬂX&rrggorp y
polysilicon gate structure 5. In addition a heavily dope ype fegr'on is

al so f af efbub Bagest®BapRittdnon of body contact region 6. This is
schematically shown in cross-sectional style in Fig. 4B, and shown as a top
view in Fig. 4A. The identical process sequence is also enployed for the
formati on of heavily doped P type source/drain regions for the PMOS device-
That is photoresist block out of the NMOS region allowing a P type ion

i npl antation procedure to forma heavily doped P type heavily doped
source/drain region only in the PMOS device region. An N type body contact
regi on had already been fornmed in the PMOS region during the ion

i npl antation procedure used to formthe N type heavily doped source/drain
region for the NMOS device. This is not shown in the draw ngs. The

conpl etion of the MOSFET device featuning STl regions 4, used to reduce the
possi ble formation of a parasitic transistor at a junction underlying
polysilicon gate structure is acconplished via formation of insul ator
spacers on the sides of polysilicon gate structure S, as well as netal
silicide formation on source/drain regions 7, body contact region 6, and on
the top surface of polysilicon gate structure 5. These processes are not

Y e~ - v - " o



providing a sem conductor substrate of a first conductivity type; formng a
silicon on insulator (SO) layer on said sem conductor substrate; 5 form ng
an insulator filled, shallow trench isolation (STlI) region in the silicon
conponent of the SO layer, with depth of said STI term nating at the top
surface of the insulator conponent of said SO layer; formng a gate

insul ator layer on surface of said silicon component of said SO |ayer;
form ng a conductive gate structure on said gate insulator |ayer, and on a
portion of 10 said STI region; forcing a body contact region in a first

ortion of said silirGeTROG Bﬁg ; forcing a _
gource/dral n region in Iﬁgecongﬁ%ﬁtélpt?? 0 allcgl Cﬁ;)‘l%\gﬁ[q‘g%rrponent of said
SO | ayer, wherein said second portion of said silicon conpolnent of said t
SO layer ig f] ortion.af said siljcon conponen
o sai d sa T50RE ARG ANOSHEL sl leligilrsg rwor@dfa < Sidfer
said se aid first ca dut|v1t Is type
seni con?u%@g%{hgwra e d lgeroreﬁ%(‘tel?&gsglf U@P%ﬁ %rm aéF Jg%ﬁ gneh&ul at or
conpone ayer 20 si.lico OX|deI er fornmed at a_ -

C b CknetoS B Ryt Yidion Mo sSublotuinn Sibobe = cond ?H%g%PWWSLW@L aimi,
V\/nereln sadS|I co nent of said SO . layer is formed at a thickness
bet ween” flesi B"’OP getégpgew‘fﬁg‘&cmu"sgatefhE"WﬂslﬁiéﬁfP)FYP@} Hngle Elyswllélﬁel n I
sai d STI n h area between about 2Lg x 2Lg to OLg x
ag ums g?%f“ﬁ“%“‘f@ et logee P GEatien e il toamtealy srviin Rigver i n
depth of,said STl region is between about 1000 to 3000 Angstroms. 7. The
met hod of' claim 1, wherein said STI region is filled with silicon oxide.

A silicon on insulator (SOI) layer comprised of silicon layer 3, on silicon oxide layer 2, is next
formed on semiconductor substrate 1, via a SIMOX (separation by implanted oxygen),
procedure.

The SIMOX procedure features implantation of oxygen ions into semiconductor substrate 1,
followed by an anneal procedure resulting in a buried silicon oxide layer 2, at a thickness
between about 1000 to 3000 Angstroms, and overlying, the non-implanted top portion of
semiconductor substrate 1, now defined as silicon layer 3, at athickness between about 1000
to 3000 Angstroms. If desired the SOI configuration can also be obtained via bonding of a first
silicon oxide layer located on a first semiconductor substrate, to an second silicon oxide

layer located on a second semiconductor substrate. Removal of semiconductor material fiom
semiconductor substrate, to a point in which the thinned semiconductor substrate is now the
silicon layer of the SOI configuration, is then accomplished via a chemical mechanical polishing
(CMP) procedure. Photolithographic and dry etching procedures are next used to selectively
define the desired configuration of silicon shape 3, overlying insulator layer 2. Removal of the
photoresist shape used for definition of silicon layer, or silicon shape 3, is accomplished via

plasma oxygen ashing procedures.



8. The method of claim1, wherein said gate insulator layer is a silicon

di oxi de layer, thermally grown to a thickness between about 10 to 100
Angstroms. 10 9. The nethod of claiml, wherein said conductive gate
structure is conprised of polysilicon, at a thickness between about 1000 to
2000 Angstroms. 10. The nmethod of claiml, wherein an NMOS device is
conprised with a N type source/drain region obtained via inplantation of
arseni c or phosphorous ions at an energy between about 5 to 40 KeV, at a
dose between about 2E15 to 8E15 atoms/cne. 11. The met hod of claim 1,

i P hce i : - W P type .sourcel drai Lon,
obt ai ned vi s T et otk SR PESstl Wby R BT séﬁ\ﬁ%@hgﬁ%ﬁm 5 to
: ; 5 8E 15 atons/cn®, and conprise
W th an RRaRES BRUSRIa0 ¥ SGdth GTRE Y Raftae 08 smcgﬂcfsem ¢ or
] tween about .5 to 40 KeV .dose hetween
bout 204 Em By SRSEADEDRR AR smsion e P didierents e ce on
ili . | . sa) .layer, 1 eaturing insulator filled,
ahal 1 ov e ip iR A Trckay Y B5insit el I Edised papesar evieon s st o
i Op | i the, juncti.on of conductive gate structure and a body
]::8:1?:::![ errﬁlécgﬁlgﬁsr 4 %:/%er%ﬁ gﬁchéd"’fl?%esﬂ?f’ﬂfpih%s%eq%? ﬁ‘i[ﬁiar%%‘iluﬂe SopInpigy éfrtg%)nl a P type
i t ith said | ayer conprised of an underlying
11 cont At AyBH R Riyehy SUCRFyPI. Salbec P agEpes § erHgE L ow 1 rench
i id silicon |ayer exposing top surface of said insulator |ayer,;
11T gt Eh 3P PSR PG FDUR 485 JWEth 188 F CBLE Y debresdiets Agud 10 e
insulator filled, STI 10 regions in sajd silicon layer. formng a silicon
di oxi dele@%%)e ' RGPt syt EerTaten: d\rinsylaionlayensueh as Ghietnmegide ipobysi | i con
gate structure on said silicon dioxide gate insulator |ayer and on portions
of sai R I IGHPresperrpigpleraper deapHition(lyP§iVh)e onvigebssie eolenoeds
separating, an active device re?ion on a first portion of said silicon
| ayer ‘fhﬁfg‘ﬂﬁah@i’pléé?ﬂwléloﬁl QECED), peocdyiro wemplstsit Gliing theshelind trpouhtshapes. of
said éilicon | ayer; defining a P type or N type body contact region in said
second PERYviabef Rertiangiof the; Shﬁlgﬁﬁtrtrm}aé'ﬁl;ingimwlator layer from the top surface of silicon
layer 3, is accomplished selectively via a CMP procedure, resulting in STI regions 4, in silicon
layer 3. This is shown schematically in cross-sectional style in Fig. 1B, with the top view of the
in-process MOSFET device shown schematically as atop view in Fig. 1A. After formation of

STI regions 4, gate insulator layer 10, comprised of silicon dioxide is thermally grown to a

thickness between about 10 to 100 Angstroms. This is shown schematically in Fig. 1B.

Formation of a conductive gate structure is next addressed and shown schematically in
cross-sectional style using Figs. 2B and 2C, and shown as a top view using Fig. 2A. A
conductive material such as polysilicon is deposited via LPCVD procedures at a thickness
between about 1000 to 2000 Angstroms. The polysilicon layer canbe doped in situ during
deposition via the addition of arsine or phosphine to a silane or disilane ambient, or the

polysilicon layer can be deposited intrinsically then doped via implantation of arsenic or

phosphorous ions.



foam ng N type or P type source/drain region in an area of said first
portion of said silicon |ayer not covered by said polysilicon gate
structure. 20 not covered by said polysilicon gate structure for a P
channel device. 13. The nethod of claim 12, wherein said silicon oxide

| ayer of said SO layer is foamed at a thickness between about 1000 to 3000
Angstrons. 14. The nethod of claim 12, wherein said silicon |ayer of said
SO layer is forned at a thickness between about 1000 to 3000 Angstrons. 11

5 15. ThiotoRhhashieé atd Riirdgic m@%&&km&@hgngh@%gvgfeﬂez&%%lfbhaﬁafpﬁs are formed

via reactive ion etching procedures to a deptﬁ bet ween about 1000 to 3000

Angst r opBlysifiéon, FB@sdiBb Q@gn@%)ﬁ%sjﬂidogt%t%tsgﬂ?&g?g ri)i; ﬁ?s'u'gi g;;ch ﬁ%@&ﬁvﬁ "5 AR formed

wi th an area between about érernLg is
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gate insulator layer i1s the y Ress “Between about 10
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polysilicon gate s ture 1s en about The

met hod 2&, &héhemcad%' sHRE8r® sﬁa%ieg pBl?LlYIg(!)nl éa%) D8aE w?th e t\a}fétg ol’ fhe (e)Iiéorrll?a as a

"T" shape gate structure.
component of polysilicon gate structure 5, located in an active device region, between about 10
to 350 nm. This width will subsequently define the chame] length of the MOSFET device. The
vertical component of polysilicon gate structure 5, is defined overlying a portion of the top
surface of STI region 4. Without the presence of STI region 4, subsequent formation of a body
contact region in a non-device region of the MOSFET device in an area adjacent to a
source/drain region could result in the creation of a parasitic transistor underlying the polysilicon
gate structure 5, at the edge of the active device region. This unwanted result is avoided via
formation of STI region 4, at the specific location in which the parasitic transistor would be
formed. In addition the presence of STI region 4, partially determines gate width, thus reducing
the margin of photolithographic alignment error, resulting in improved greater gate width to be
realized. The result of these procedures, shown schematically as a top view in Fig. 2A, is also
shown in cross-sectional style in Fig. 2B. The active device region at this stage of fabrication is
schematically shown in cross-sectional style in Fig. 2C.

A portion of silicon shape 3, located between shallow trench regions 4, will be used for
will be used as body contact region 6, while remaining portions of silicon shape 3, not covered
by polysilicon gate structure 5, will subsequently be used to accommodate MOSFET
source/drain regions. This is schematically shown in cross-sectional style in Fig. 3B, and as a top

view using Fig. 3A.

This invention can be used for both N channel (NMOS), devices, as well as for P chamel



15 20. The nethod of claim 12, wherein said polysilicon gate structure is
defined as an"H' shape gate structure. 21. The nethod of claim 12, wherein
P type source/drain region is forned in said first portions of said silicon
| ayer via inplantation of boron or BFZ ions at an energy between about 5 to
40 KeV, at a dose between about 2E15 to 8E15 atons/cn¥. 22. The nethod of
claim 12, wherein N type source/drain region is formed in said 5 first
portion of said silicon layer via inplantation of arsenic or phosphorous
ions at an energy between about 5 to 40 KeV, at a dose between about 2E15

to 8E15 P@&@@j‘sé&ﬁges b%sc ﬁ‘aén faﬂ\ﬁﬁ?ﬁ ?c\élfgaﬁuﬁ{é zyg&# %nta& 1r01l1 §1!1CP glallgw
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in said silicon shape W regron term nat I Ng
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verti Catlorrgé)non 0 itl?er l\?%pg orC 19 nty%%%égn% uq ?I}e device area of the MOSFET structure is
addressed. A photoresist block out shape, not shown in the drawings, is used to protect a portion
of a PMOS region (not shown in the drawings), ffom an N type ion implantation procedure used
to form the heavily doped N type source/drain region of the NMOS device. Implantation of
arsenic or phosphorous ions is performed at an energy between about 5 to 40 KeV, at a dose
between about 2E15 to 8E15 atoms/cm’. The same N type ion implantation procedure is also
applied to the portion of a PMOS device creating an N type body contact region for the PMOS
device. After removal of the photoresist blockout shape via plasma oxygen ashing pIOGedUICS an
anneal procedure is performed to activate the implanted N type ions, resulting in N type
source/drain regions 7, in portions of silicon shape 3, not covered by polysilicon gate structure 5.
In addition a heavily doped N type region is also formed in a top portion of body contact region
6. This is schematically shown in cross-sectional style in Fig. 4B, and shown as a top view in
Fig. 4A. The identical process sequence is also employed for the formation of heavily doped P
type source/drain regions for the PMOS device. That is photoresist block out of the NMOS
region allowing a P type ion implantation procedure to form a heavily doped P type heavily
doped source/drain region only in the PMOS device region. An N type body contact region had
already been formed in the PMOS region during the ion implantation procedure used to form the
N type heavily doped source/drain region for the NMOS device. This is not shown in the

drawings.



structure and said horizontal portion of said conductive gate structure
overlying a portion of said STl region, and with said vertical portion of
sai d conductive gate structure and said STl region separating said first
portion of said silicon shape froma 15 second portion of said silicon
shape; a body contact region in said second portion of said silicon shape;
and a source/drain region in an area of said first portion of said silicon
shape not covered by said horizontal component of said conductive gate
structure. 24. The MOSFET device structure of claim 23, wherein said

seni conduct The SoHIBEIALSE ASMZFRTRICL P S8R Ho RANAUSI A ﬁ%éﬁ% fe%ffe' the®. The

MOSFET device structure of claim23, whereirn sai'd insulator layer is a

Si | i conpepsi , HhLskd: 40 3000 t.c ons.
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T device structure o alm whereln salf . eggon I'S ??Vﬁfﬂ W th
si I'i conggxi o e LG STI r im. erein the
dept h of sgggmggﬁh?égﬁbn .55%59§§%ﬁ§%§§%¥§§3o%ﬁ§gm§% e%ﬁ%étf%ﬁﬁ: 55@_The
MOSFET dewi r I i rein t area of sai . region is
10 bet vveenb(g o%%ﬁysg%ﬂ%gtf%{&”%%l @&%gsiprt)ge 9 aﬂen%o? d\?\ﬁ%’é‘s%qolﬁ t%éa Ric - gat e
| engt h. 30. The MOSFET devi ce structure of claim 23, wherein the w dth of

sai d conduck,y fBclusion of STI regions to reduce the risk of parasitic transistor formation at specific

regions of the MOSFET devices formed on SOI layers, shown for “T” shaped gate structures in
the preceding description can also be applied to MOSFET devices formed on SOI layers,
comprised with different gate structures, such as “H” shaped gate structures. The identical
process sequence used to reduce parasitic transistor formation for the MOSFET device featuring
a “I”” shaped gate structure is again employed to fabricate a MOSFET device comprised with an
“H” shaped gate structure. STI regions 4, are again formed in specific regions of the MOSFET
device resulting in an active device region, or the channel width defined by the space between
STI regions 6, while channel length is still defined by the width of the conductive gate structure
5. Parasitic transistor formation is reduced underlying the junction of the conductive gate
structure components via the physical separation of body contact region 6, and source/drain
regions 7,supplied by ST regions 4. This is schematically shown as a top view in Fig. 5A, and

as a cross-sectional view in Fig. 5B.

While this invention has been particularly shown and described with reference to, the
preferred embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made without departing from the spirit and scope of this

invention.



gate structure is between about 10 to 350 um 31. The MOSFET devi ce
structure of claim23, wherein said conductive gate structure is conprised
of polysilicon at a thickness between about 1000 to 2000 Angstronms. 15 32.
The MOSFET devi ce structure of claim 23, wherein said body contact region
is a Ptype or Ntype body contact region. 33. The MOSFET device structure
of claim 23, wherein said source/drain region is an Ntype or P type
source/drain region. 34. A MOSFET device structure, conprising: an

i nsul ator |layer on a sem conductor substrate; a silicon shape on said
insul ator |ayer; insulator flbh%gmcggglhgyltrench i solation (STl) regions
in said silicon shape, with each 14 STl region termnating at the top
surface of said insulator |ayer, and mnth space bet ween said STl regions

defining a fifsg H&ﬁfoﬁ'o@@oﬂ{m‘«s diafb 15@%&8&;}@9 or ﬁelg%gfgct n@ﬁé‘fit& d@%oél-aﬁ f - on

portions of the top surface of sali on's occu y sar‘d STI

regions; " Hevied P8 Yol %%8%&'\511?05 e : ngﬁﬁ;ﬁg%ﬁ sténe rHP” sed \M th a

horlzontal conponent on located on said first

portion of Said%§)<%ﬁ§§k g@ﬁ#¥&%gﬁbg%g$ dt&gthtﬁﬁy cals conponent each

attached to eac orizon “d conductive gate
gate and i he horrogmaesREistlal ol Bieisﬁﬁ'a% Robieg TR sPRETT o over | yi ng
of "sai ¢ 15 condEPIpaTgat el Lo SRENETFO pith GToSEgan i HhaTes a 1 r ot
portion of Sac':oqnpsolnlezrllt ot the SOI layer, with depth of said STT terminating at the top surface of
the insulator component of said SOI layer;
forming a gate insulator layer on surface of said silicon component of said SOI layer;
forming a conductive gate structure on said gate insulator layer, and on a portion of
10 said STI region;
forming a body contact region in a first portion of said silicon component of said
SOI region; and
forming a source/drain region in a second portion of said silicon component of said
SOI layer, wherein said second portion of said silicon component of said SOI layer is

15 separated from said first portion of said silicon component of said SOI layer by said

STI region.
2. The method of claim 1, wherein said semiconductor substrate of said first
conductivity type, is a P type semiconductor substrate.

3. The method of claim 1, wherein said insulator component of said SOI layer is a

20 silicon oxide layer formed at a thickness between about 1000 to 3000 Angstroms.



shape from second portions of said silicon shape; a body contact region in
sai d second portions of said silicon shape; and a source/drain region in an
area of said first portion of said silicon shape not covered by said

hori zontal conponent of said conductive gate structure. 20 35. The MOSFET
device structure of claim34, wherein said sem conductor substrate is a P
type sem conductor substrate; 36. The MOSFET device structure of claim 34,
wherein said insulator layer is a silicon oxide |ayer, at a thickness

bet ween about 4 hQIQQnétﬁ)od?tQQﬁnﬁﬂg%Eﬁﬂ&anﬁsﬁmoﬁ&gm n'tEIf gey S Flaael rugfiuLe of

claim 34, wherein the thickness of sal i cCO pe1s en a out 1000

to 3000 Angst LofBicka& b‘gﬁﬁgy\;gﬁfﬁ'[g@ﬁ\srcon 2&’]:’ (;nuge of claim 34, wherein

said STl regions are I 39. The MOSFET devi ce
structure of clain134 mhereln t he depth of sald STI reglons i's between

of sal

wherein the area re |ons I's meen a Ealto I CLg

x | O.Lg uneg, S &% o 1 The FET device structure
of claim 34, %ﬁgﬁ%ﬂ% %%%k)uf cSald %ﬁ&u ﬂ? N§§ ructure is between
about 10 to 350 um 42. The NCSFET devi ce structure of claim 34, wherein
sai d coq duct | é’.el'hgz%rtte%hosdtd’f%i:agl% I’lewhet rein depth of said STI region is between about 1000 to

3000 Angstroms.
7. The method of claim 1, wherein said STI region is filled with silicon oxide.

8. The method of claim 1, wherein said gate insulator layer is a silicon dioxide layer,

thermally grown to a thickness between about 10 to 100 Angstroms.

10 9. The method of claim 1, wherein said conductive gate structure is comprised of
polysilicon, at a thickness between about 1000 to 2000 Angstroms.
10. The method of claim 1, wherein an NMOS device is comprised with a N type
source/drain region obtained via implantation of arsenic or phosphorous ions at an

energy between about 5 to 40 KeV, at a dose between about 2E15 to 8E15 atoms/cnt’.

11. The method of claim 1, wherein a PMOS device is comprised with a P type
source/drain region, obtained via implantation of boron or BF,, at an energy between
about 5 to 40 KeV, at a dose between about 2E15 to 8E15 atoms/cm’, and comprised
with an N type body contact region obtained via implantation of arsenic or

5 phosphorous, at an energy between about 5 to 40 KeV, at a dose between about 2E15

_to 8E15 atoms/cm’.

12. A method of forming a MOSFET device on a silicon on insulator (SOI) layer,

10



is conprised of polysilicon, at a thickness between about 1000 to 2000
Angstroms. 15 43. The MOSFET device structure of claim 34, wherein said
body contact region is a P type or N type body contact region. 44. The
MOSFET devi ce structure of claim 34, wherein said source/drain region is an
N type or a P type source/drain |legion. 16
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comprised of an underlying silicon oxide layer, and an overlying silicon layer;

forming shallow trench shapes in said silicon layer exposing top surface of said
insulator layer;
filling said shallow trench shapes with silicon oxide resulting in insulator filled, STT
10 regions in said silicon layer.
forming a silicon dioxide gate insulator layer on said silicon layer;
forming a polysilicon gate structure on said silicon dioxide gate insulator layer and
on portions of said STI regions, with shape of said polysilicon gate structures separating
an active device region on a first portion of said silicon layer, from non-active device
15 regions located on second portions of said silicon layer;

defining a P type or N type body contact region in said second portion of said silicon
layer; and

forming N type or P type source/drain region in an area of said first portion of said
silicon layer not covered by said polysilicon gate structure.
20 not covered by said polysilicon gate structure for a P channel device.
13. The method of claim 12, wherein said silicon oxide layer of said SOI layer is formed

at a thickness between about 1000 to 3000 Angstroms.

14. The method of claim 12, wherein said silicon layer of said SOI layer is formed at a

thickness between about 1000 to 3000 Angstroms.

11
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5 15. The method of claim 12, wherein said shallow trench shapes are formed via reactive

lon etching procedures to a depth between about 1000 to 3000 Angstroms.

16. The method of claim 12, wherein said STI regions are formed with an area between

about 2Lg x 2Lg to 10Lg x 10Lg um®, wherein Lg is the gate length.
[=} =)

17. The method of claim 12, wherein said silicon dioxide gate insulator layeris thermally
10 grown to a thickness between about 10 to 100 Angstroms.
18. The method of claim 12, wherein the thickness of said polysilicon gate structure is

between about 1000 to 2000 Angstroms.

19. The method of claim 12, wherein said polysilicon gate structure is defined as a “T”

shape gate structure..

15 20. The method of claim 12, wherein said polysilicon gate structure is defined as an“H”

shape gate structure.

21. The method of claim 12, wherein P type source/drain region is formed in
said first portions of said silicon layer via implantation of boron or BF, ions at an

energy between about 5 to 40 KeV, at a dose between about 2E15 to 8E15 atoms/cn.

22. The method of claim 12, wherein N type source/drain region is formed in said
5 first portion of said silicon layer via implantation of arsenic or phosphorous ions at an

energy between about 5 to 40 KeV, at a dose between about 2E15 to 8E15 atoms/cny.

12
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23. A MOSFET device structure, comprising:
an insulator layer on a semiconductor substrate;
a silicon shape on said insulator layer;
an insulator filled, shallow trench isolation (STI) region in said silicon shape, with
5 said STI region terminating at the top surface of said insulator fayer;
a gate insulator layer on portions of the top surface of said silicon shape not
occupied by said STI region;
a “T” shaped conductive gate structure comprised with a horizontal component on
said gate insulator layer located on a first portion of said silicon shape and comprised
10 with a vertical component attached to said horizontal component of said conductive
gate structure, with the junction of said vertical portion of said conductive gate
structure and said horizontal portion of said conductive gate structure overlying a
portion of said STI region, and with said vertical portion of said conductive gate
structure and said STI region separating said first portion of said silicon shape from a
15 second portion of said silicon shape;
a body contact region in said second portion of said silicon shape; and

a source/drain region in an area of said first portion of said silicon shape not covered

by said horizontal component of said conductive gate structure.

24. The MOSFET device structure of claim 23, wherein said semiconductor substrate is

20 a P type semiconductor substrate;

25. The MOSFET device structure of claim 23, wherein said insulator layer is a silicon

oxide layer, at a thickness between about 1000 to 3000 Angstroms.

13
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shape is between about 1000 to 3000 Angstroms.

5 27. The MOSFET device structure of claim 23, wherein said STI region is filled with

silicon oxide.

28. The MOSFET device structure of claim 23, wherein the depth of said STI region is

between about 1000 to 3000 Angstroms.

29. The MOSFET device structure of claim 23, wherein the area of said STI region is
10 between about 2Lg x 2Lg to 10Lg x 10L.g um’, wherein Lg is the gate length.
30. The MOSFET device structure of claim 23, wherein the width of said conductive

gate structure 1s between about 10 to 350 um.

31. The MOSFET device structure of claim 23, wherein said conductive gate structure

is comprised of polysilicon at a thickness between about 1000 to 2000 Angstroms.

15 32. The MOSFET device structure of claim 23, wherein said body contact region is a

P type or N type body contact region,

33. The MOSFET device structure of claim 23, wherein said source/drain region 1s an
N type or P type source/drain region.
34. A MOSFET device structure, comprising;

an insulator Jayer on a semiconductor substrate;

a silicon shape on said insulator layer;

insulator filled, shallow trench isolation (STI) regions in said silicon shape, with each

14
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said STI regions defining a ﬁrst portlon of said silicon shape;
a gate insulator layer on portions of the top surface of said silicon shape not
occupied by said STI regions;
an “H” shaped conductive gate structure comprised with a horizontal component on
10 said gate insulator layer located on said first portion of said silicon shape, and comprised
with verticals component each attached to each end of said horizontal component of
said conductive gate structure, with the junctions of the vertical portions of said
conductive gate and the horizontal portion of said conductive gate structure overlying a
portion of an ST] region, and with combination of each vertical portion of said
15 conductive gate structure and STI region separating said first portion of said silicon
shape from second portions of said silicon shape;
a body contact region in said second portions of said silicon shape; and

a source/drain region in an area of said first portion of said silicon shape not covered

by said horizontal component of said conductive gate structure.

20 35. The MOSFET device structure of claim 34, wherein said semiconductor substrate is
a P type semiconductor substrate;
36. The MOSFET device structure of claim 34, wherein said insulator layer is a silicon

oxide layer, at a thickness between about 1000 to 3000 Angstroms.

37. The MOSFET device structure of claim 34, wherein the thickness of said silicon

shape is between about 1000 to 3000 Angstroms.

5 38. The MOSFET device structure of claim 34, wherein said STI regions are filled with

silicon oxide.

15
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40. The MOSFET device structure of claim 34, wherein the area of said STI regions is
10 between about 2Lg x 2Lg to 10Lg x 10Lg um?, wherein Lg is the gate length.
41. The MOSFET device structure of claim 34, wherein the width of said conductive

gate structure is between about 10 to 350 um.

42. The MOSFET device structure of claim 34, wherein said conductive gate structure

is comprised of polysilicon, at a thickness between about 1000 to 2000 Angstroms.

15 43. The MOSFET device structure of claim 34, wherein said body contact regionis a

P type or N type body contact region.

44. The MOSFET device structure of claim 34, wherein said source/drain region is an

N type or a P type source/drain region.
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