METHOD OF FORM NG A PARTI ALLY DEPLETED SI LI CON ON | NSULATOR (PDSO )

TRANSI STOR W TH A PAD LOCK BODY EXTENSI ON BACKGROUND OF THE I NVENTION (1)
Field of the Invention The present invention relates to nmethods used to
fabricate sem conductor devices, and nore specifically to a nethod used
suppress the effect of floating body regions used with netal oxide

sem conductor field effect transistor (MOSFET) devices fornmed on an SO

| ayer. (2) Description of Prior Art The ability to form MOSFET devi ces,
such as a paMBTEHOD QepPRMIYNGMOBRRITTAELY deEPIgn I SHICD&0BNon i nsul at or
(SAO) layer has resulted in decreased junction capacitance and thus

i ncr easetNSUeATOR (PBSOD TRANBISTUR #dHdA & ADpDOCK| R K PResiorena whi ch can
result in deleterious device characteristics such as a |ow source to drain
breakdown voltage, as well as threshold voltage reduction, direct contact
bet ween the sem conductor substrate and a body contact region, forned in

the SO | ayer, is enplﬁxegi} ﬁﬁﬁF?ﬁ%ﬁﬂﬂﬁi bﬂg a body contact region of
a first conductivity Type can form unwanted parasitic transistor with

source and drain regions of a second conductivity type, in an area

adj acent to, or underlying the gate structure of the MOSFET device. The

| eakage current resulting fromthe unwanted parasitic transistors can

negat i (8iField pirthe ljwseléont he per f or mance of the MOSFET device. | The present
invention will describe a structure, as well as a process used to fabricate
this structure, that reduces the | eakage current driven by the parasitic

t ransi st or $hé p@tenc Avedt®hnelates & methods used to fabricate semiconductor devices, and

more specifically to a method used suppress the effect of floating body regions used with metal

oxide semiconductor field effect transistor (MOSFET) devices formed on an SOI layer.

(2) Description of Prior Art

The ability to form MOSFET devices, such as a partially depleted MOSFET device, on a
silicon on insulator (SOI) layer has resulted in decreased junction capacitance and thus increased
device performance. To avoid a body floating phenomena which can result in deleterious device
characteristics such as a low source to drain breakdown voltage, as well as threshold voltage
reduction, direct contact between the semiconductor substrate and a body contact region, formed
in the SOI layer, is employed. However designs using a body contact region of a first
conductivity type can form unwanted parasitic transistor with source and drain regions of a
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.




gate el ectrode junction. The same structure in addition to reducing |eakage
current of unwanted parasitic transistors, also allows greater control of
gate width to be realized. Prior art such as Kroell et al in US. Pat. No.
6, 537,861 Bl, Beyer et al in US. Pat. No. 5,405,795 Kimet al in US.
Pat. No. 6,521,959 B2, and Tyson et al in U S. Pat. No. 5,145,802, describe
met hods of form ng body extension and body contact regions, however these
prior art do not describe the structure and Process used in this present

i nvent i on WA BYésend atvgniean witedesethgar stroptuest at Well ascheppreeass hwddo fabsikagéhicur r ent
generated by the presence of the body contact region via inclusion of

novel sts@ihat,itbat redagesoths leaideNVARYh I OA vaiHEy thiyaisditiOMahdistors thaan cabfoaatat of thi s
invention to fabricate a MOSFET device in a SO |ayer enploying body

cont ac katk eRtBARER jHRABB AT akbersanR iSRdilicl ®redubingilSakBROSURAt SHinGGhte@f this
invention to formshallow trench isolation (STl) regions in the SO [ayer,

with t E&a&tﬁ trh %&Qsdléocbﬁl@%vgg redfRAES N H &e PR foﬁ% rQeglz@d gm&ﬁﬁgéé%&sur ein

turn | bcated e ween cont act egl on a J acent

Ponct koot ehB B g ST %Bﬁ%’eﬁ% DahLERTC 56 505 79 KR ot her

object of this inyention to _enploy STl %IOHS bet ween body cont act
r egi on¥-adat Noebirtl B> LPémbdtlysgt etal W[%IS Qi e k-8R edeseriperpethatsiof r egi ons

are underlying portions of "T" shaped , as well portions of "H' shaped
conduc farmenggfady estension andendy 2ontactaegionsdbovee emihede prive ap de setdesiribednt | on a
MOSFET device structure, and a process used to fabricate said MOSFET
devi cestsiicture biid grocdse asddrih migs Srebent egeativm higc Rduads tigpedidios of akat i ons of
deleterious leakage current generated by the presence of the body contact region via inclusion of

novel isolation regions.

SUMMARY OF THE INVENTION

1t is an object of this invention to fabricate a MOSFET device in a SOI layer employing

body contact regions formed in the same SOI layer.

It is another object of this invention to form shallow trench isolation (STI) regions in the
SOI layer, with the STI regions located underlying a portion of a gate structure in turn located
between the body contact region and adjacent MOSFET source/drain regions, to eliminate

parasitic transistor formation at the junction of the gate structure and body contact region.

It is still another object of this invention to employ STI regions between body contact
regions and specific elements of a MOSFET device, wherein the ST regions are underlying

portions of “I” shaped , as well portions of “H” shaped conductive gate structures.




t he MOSFET device, and used to elimnate parasitic transistor formation at
the junction of the MOSFET regions, is described. Before gromh of a gate
i nsul ator layer on a silicon on insulator (SO) l|ayer, insulator filled
STl regions are formed in the SO layer, with the depth of the STI region
equal to the thickness of the SO |ayer. "T" shape or "H' shape conductive
gate structures are next defined on the underlying gate insulator |ayer
and on portions of the STI regions. A body contact region featuring the
sanme conductivity type as the sem conductor substrate is next formed in an
non- act i velrasgitdanegfwithibe sEpent inyenrtjonadQSERT devica scamporadn podeeshesed
conductive gate structure and butting the STl region. Source/drain regions

ar e t henfafrraredid MOSOETidenise sfuctire, feaniiig/STIdepbaeplsRga0fRcEik 16380 | ayer
not covered by the conductive gate structure, with the source /drain

regi onfheNpOSEET d@diRaRMiscH & SBInSR PBraGiR R dHsdd AN onent,
and bufting t he opposifﬁ side]gf Hg sane&%¥%q?gg%%ﬁég%%ﬁggﬁgﬁg PTI ON OF

THE ' . vant f this invention. are best
descri Sone RanS MRSkl Bh o A AR B iel o S EML SRR EE G
draw n at include: Figs. B, 2B, 2C 3B, 4B and 513, which
Schonm b 7Sy b e e ok Rymedin Bl Bokb i Dbt oiibasTh
fabricate a MOSFET device featuring STl regions formed to elimnate
par asi ¥Ben caval i thsthiekesy ofths 3R1 layert e shapreari ‘B8R sbpetdoadwidSEEfte glamaures
structure and a body contact region. Figs. A - 5A which schematically
show t @p nuitelabngfort the uMEBFIEE gdevnoitatatlayee bt @ porBors ofclen$Flirsgdnsvi A h ST
regions |ocated at the junction of the gate structure and body contact
I egl ONbody contact region featuring the same conductivity type as the semiconductor substrate is next
formed in an non-active region of the SOI layer, adjacent to a component of the conductive gate
structure and butting the STI region. Source/drain regions are then formed in portions of the
active device regions of the SOI layer not covered by the conductive gate structure, with the

source /drain regions located adjacent to the same conductive gate structure component, and

butting the opposite side of the same STI region.

BRIEF DESCRIPTION OF THE DRAWINGS

The object and other advantages of this invention are best described in the preferred
embodiment with reference to the attached drawings that include:

Figs. IB, 2B, 2C, 3B, 4B and 5B, which schematically in cross-sectional style describe key
stages used to fabricate a MOSFET device featuring STI regions formed to eliminate parasitic

transistor formation at the junction of the MOSFET gate structure and a body contact region.

Figs. 1A - 5A, which schematically show top views of the MOSFET device structure,




at various stages of fabrication. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
The nmet hod of fabricating a MOSFET structure featuring STl regions forned
at specific locations of the MOSFET device, to reduce parasitic transistor
formation at the junction of a MOSFET device region and a body cont act
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 <100> crystallographic orientation, is used and
schenafqreRisey wsth%m regipnsilepated at e juiclpR pEhs sats sr%mea%bocbs@rlsact IsgieR,
conprised of silicon |ayer 3, on silicon oxide layer 2, is next fornmed on
sen coatducborstaxbsf fzhtieativn. via a SI MOX (separation by inplanted oxygen),
procedure. The SI MOX procedure features inplantation of oxygen ions into
sem conductor substrate 1, foll owed by an anneal procedure resulting in a
buried silicon oxide layer 2, at a thickness between about 1000 to 3000

Angstrons, and ovgﬂg@mgﬂ(ym@)mm}ypmlf:gﬁk@@Epﬂgdm E of sen conduct or

substrate 1, now defined as silicon layer 3, at a't ness between about
1000 to 3000 Angstrons. | f desired the SO conflguratlon can al so be

obt ai ned v di,n f.afir i.ljicon X|de I r .l ocated on a |rst
sem cond uc?@‘? @Bg £ ?E@Egcanlng aéﬁb§ ggt ﬁ{‘]”“g‘i‘rle' W“@ﬁ(yf éea‘%wg c?é?%eﬂl

second sem conductor substrate. Renoval of sem conductor materi al from
seni colegafians pf SgBEYPREE devies, fo ysdigstparasitigiapsistoh@rmufionrié thegurstienrbact or
substrate is now the silicon layer of the SO configuration, is then
acconpMQSEd davarcaegitrearidoatiodysoitactiregdn poleilging agonduOVR) gave soetue, evill

Phot ol i t hographi c and dry etching procedures are next used to selectively
def i nend6e desiibedncienfii guhabh@rt@fsusstiaieClo BoiBhaRe oBP typésdihyl Bgsthlligy! at or

| ayer 2. Renoval of the 4
silicon featuring a <100> crystallographic orientation, is used and schematically shown in Fig.
1B. 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 a thickness 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 from
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




it photoresist shape used for definition of silicon |layer, or silicon shape
3, is acconplished via plasnma oxygen ashing procedures. To reduce the risk
of parasitic transistor formation at specific regions of the MOSFET device
insulator filled, shallow trench isolation (STlI), regions 4, are formed at
the specific |locations in which subsequent parasitic transistor formation
can result. Photolithographic and reactive ion etching (RIE), procedures
are used to define shallow trench shapes in silicon layer 3, wusing 2 as
a sel ephetoiesist bapgused p dsfinitien Al silfena laver.«x siligen fjape pris eeapmpdishedrig nat es at
the appearance of insulator |ayer 2. The area of the shallow trench shapes
i s mai planmeslyssmakling prdedduresd wi th an area between about 2Lg x 2Lg to | OLg
x | O.Lg unR2, (wherein Lg is equal to gate length), to mnimze hot carrier
generation. An insulator |ayer such as silicon oxide is next deposited via

| ow pressumg r&hRBiHedlsk bAPRLsi GEeRARIstdr WhnfaiBEM Db eciBE rébidhs B A2 MBospRANCed

chem cal vapor deposition (PECVD), procedures, conpletely filling the

shal | ow. t.r.e - Of -ons.. of ,t al,l trench filling
ol agtet A STARED i OF NG s BT R B 4 UE 50 PG ol | shed
selectjvely via,a, CMP procedure, resulting.in STI regjons 4, in silicon
Cayer locafisdn HIbRERINER BT i o FOERUSE cBdET b RaToLbgiarinan g | g,
with the top view of the in-process MOSFET devi ce shown schematically as a
top vi EAchve ipp giching (RIED mepcetivrerranc used tordefigmshafleyitisneh shapesan eilicors layertdor

| ayer 10, conprised of silicon dioxide is thermally growm to a thickness
bet weensiapClitas 1Geledive@Bhamdst sikienn. Thhkdedtive RiBwocsdire maminags bythen Fig. 1 B
Formati on of a conductive gate structure is next addressed and shown

schemabpeatahde dMnsuldt@98ycs 2CThORRh oBihY kigal s tRGcEPes i BrdRfindCsmand shown as
atop viewusing Fig. 2A A

defined with an area between about 2Lg x 2Lg to 10Lg x 10Lg um’, (wherein Lg is equal to gate

length), to minimize hot carrier generation. An insulator layer such as silicon oxide is next

deposited via low pressure chemical vapor deposition (LPCVD), or via plasma enhanced

chemical vapor deposition (PECVD), procedures, completely filling the shallow trench shapes.

Removal of portions of the shallow trench filling insulator 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 a top 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 can be doped in situ during




conductive material such as polysilicon is deposited via LPCVD procedures
at a thickness between about 1000 to 2000 Angstrons. The polysilicon | ayer
can be doped in situ during 5 deposition via the addition of arsine or
phosphine to a silane or disilane anbient, or the polysilicon |ayer can be
deposited intrinsically then doped via inplantation of arsenic or
phosphorous ions. Photolithographic and anisotropic Rl E procedures, using
Cl2 as a selective etchant for polysilicon, are used to define polysilicon
gate structure 5. If desired gate structure 5, can be conprised of a netal
si | i ci depdsdipsrvisthe ddgion ohgsiner phdspbine &) a sitane ombisiiame dmbfeng or thenposi t e
featuring an overlying netal silicide conponent on an underlyi ng

pol ysi bbBeilicorcap@eaebé defisged dbkinssc@hgiRhidepdd Ma FRNWRatfon oF arsshiaRed
polysilicon gate structure with the wdth of the horizontal conponent of

pol ysi ?g&‘tﬂﬂoﬁaﬁ fnst PW&IHﬁ@gr%{hiJ@Mﬁﬁh Sghﬁic%ﬁ‘E gﬁkk esdﬁéihgtehgéggaé’&fv bet ween

about 0 350 nm This wdth sequent |y define anner | ength

of th EET device. The rti.cal conmponent of polysili.cqn gate structure
S s el TRaT polHlFE: Al e B AT ERof A TRE 8 St LT gprideefuiven.

W t hout. t he presenc f STl region 4, subsequent_formation of a body

cont act” ?aégaeown?miss ﬁ%nme&’éﬁh&%eﬁ)@ﬁf Bish 8f tunggenviitipger og evmpréseil af an ar ea

adj acent to a source/drain region could result in the creation of a

par asi £pmpesitaheatwingrangmerdying ingal shisidsaloypphdnt omamyanderising polysitieor5, at t he
edge of the active device region. This unwanted result is avoided via

f or mat canpafenGFig. regisdrmbticaly shbes a SPECithp&l JodBiico Bate Biridtie RyithhBe parasitic
transi stor would be fornmed. In addition the presence of STl region 4,

par ti akligthdettRmotiAGSal 98kBoMintb ol iton SEUGHRGd 8o XRITh gn Rtive device
photolithographic alignnment error, resulting in inproved greater gate

wi dth ?éﬁi&?bét%&rl 268l 13'@(?3&?1%1'.' Il"hl(gf\afl&tlﬂ%ﬁ subsequently define the channel 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
STIregion 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. 24, 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.




procedures, shown schematically as a top viewin 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
6 A portion of silicon shape 3, |ocated between shallow trench regions 4,
will be used for w1l be used as body contact region 6, while remnaining
portions of silicon shape 3, not covered by polysilicon gate structure 5,
wi || subsequently be used to acconmobdate MOSFET source/drain regions. This
is schematically shown in cross-sectional style in Fig. 3B, and as a top
vi ew usi ngARiogtion3# silitoh shape et atehbaapeehaliee defichrregiondu, Nilt b nged fof NMOS) |
devices, as well as for P channel (PMJS), devices. Description of an NMOS

devi cewflpdk uiddng bddPesitact RIMAG, whed k& iiRng p&iidhd SWilidoh SRER 31 SQ Btk en Wil |
be desgribed belomaphom%vgg it should Be %gderstooamiha%%%Ntégéggéggs, or

compl ! BRRbRKHISPLAL it s SEH RRNANGHO e (Bl RN ERSVERIRIT sed of both

NMOS a vi ces, can rrc usi ng I nv . After

renmoval of ,the photoresi st shape ., used to define | ysi.l icon_gate structure
5V a el o B R e TGP B Ao Br B HIRLEE 18 BiEndBr W 70F o t her
N type or P type regions in the device area of the MOSFET structure is

addr es$eYICVRAUPKHESr 837 st bl ock out shape, not shown in the drawings, is
used to protect a portion of a PMOS region (not shown in the draw ngs),
froman N type ion inplantation procedure used to formthe heavily doped N

t ype sour c&hidimientisreginde uedd fohBothIMOEhadeat i(NRIOI) ndvasat, ak el a®for Fadlagmdi C or
phosphorous ions is perfornmed at an energy between about 5 to 40 KeV, at a

dose (PAIOERAARAUDEEkRI0h Of SEURIEE B Ruridd BoR Tt ¥AEn bR shallow

i npl antation procedure is also
trench isolation will be described below, however it should be understood that PMOS devices, or

complimentary metal oxide semiconductor (CMOS), devices comprised of both NMOS and
PMOS devices, can be fabricated using this invention. After removal of the photoresist shape
used to define polysilicon gate structure 5, via plasma oxygen ashing and wet clean procedures,
fmmaﬁon of either N type or P type regions in the 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), from 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 procedures, 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




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
shape via plasna oxygen ashing procedures, an anneal procedure is
performed to activate the inplanted 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 forned in a top portion of body contact region 7 6. This is
schematically shown in cross-sectional style in Fig. 4B, and shown as a top
vi ew i . Thisds schmatitigdy plbeit ih ceriss-pectiond stybeiglen ¢8. pul diows agppdrovied if or t he
formation of heavily doped P type source/drain regions for the PMOS

devi ceFigThat Thes idehtidad peséss seduknaids alsd caploydefolieSorntatigh ofhhalvilpdopd Fa P t ype
ion inplantation procedure to forma heavily doped P type heavily doped

sour ce{)ﬁé 2bURcd/@GinQBgiOR Mr ihe PMIGS BMER. dBitt BHHEREsRMblo&NoM of MREN DY cont act
region "had already been fornmed in the P region during the ion

i npl an i . ; Vi rce/ drain
rogi on i MRRRREYRE R bR Bkl fohH RN b BRI C
conpl etion of t .NCSFEtg&fyi e ring STI regions 4, used ta reduce the
oot bR GRhEEI B Greian g5ty tadhs P IER e desgon. A5 N sy sh G acsind iy
polysilicon gate structure is acconplished via formation of insulator
spacer alresdy thien Kinged inghe BMIQSsicgioadiripathe iet mpdanigtionprocgdureweqd todermnibe a
silicide formation on source/drain regions 7, body contact region 6, and on
t he t ol tysrchuitedaped polrysdhingegioy &tr¢hasN MY daveceb ThiFhesd showe estbes ar e not
described in this application. The inclusion of STI regions to reduce the
ri sk ofirapadg@si tic transistor formation at specific regions of the MOSFET
devices fornmed on SO |ayers, shown for "T" shaped gate structures in
The completion of the MOSFET device featuring STI regions 4, used to reduce the
possible formation of a parasitic transistor at a junction underlying polysilicon gate structure is
accomplished via formation of insulator spacers on the sides of polysilicon gate structure 5, as

well as metal 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 described in this application.

The inclusion 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 “T” 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
ST1




the preceding description can also be applied to MOSFET devi ces formed on
SO l|ayers, conprised with different gate structures, such as "H' shaped
gate structures. The identical process sequence used to reduce parasitic
transi stor formation for the MOSFET device featuring a "T" shaped gate
structure is again enployed to fabricate a MOSFET device conprised with an
"H' shaped gate structure. STl regions 4, are again forned in specific
regions of the MOSFET device resulting in an active device region, or the
channeregiind Chwhigs ¢haagel hgngthnis stlh defened by WesemidttsTl th@candgitbnga®, strudtittess. channel
length is still defined by the width of the conductive gate structure 5.
Par asi Puesitic aasisdrdornaionid jedncel smdetigatle jundeod ofithgednbigctjvepafeisatctafe t he
conductive gate structure conponents via the physical separation of body

cont actohSeHe0R vEs th@Pﬁys&Q%eﬁﬁ%ﬂé@bfhoﬂ?%zﬁﬁ@ rggmn &URe Eétﬁ%/@)ﬁn‘?‘!émﬁseg' ons 4.

This is schematlca y shown as a top viewin Fig A, and cross-
sectio 5 i as b ens artlcularly sho
and deg@:J hnre ﬁér??llcszgygtcgsn%tﬁlaﬁyé enatrsraeg(;}’l;l Todi | n I"f’éra&(f

wil | y I(lﬁrstoo%égys t hose skilled in the art that vari ous changes |n
form af‘ﬁ'? Y A e made without departing fromthe spirit and scope of

this invention. 9 What is clainmed is: 1. A nethod of formng a netal oxide
sem conduct or fi‘el_d effect transistor (MOSFET) device on a sem conductor
subst r at e, Yoolephis siviegtiernkas Seeppariddularly 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.




provi ding a sem conductor substrate of a first conductivity type; formng a
silicon on insulator (SO) layer on said sem conductor substrate; formng
an insulator filled, shallow trench isolation (STI) region in the silicon
conponent of the SO |ayer, with depth of said STI termnating at the top
surface of the insulator conponent of said SO |ayer; formng a gate

i nsul ator | ayer on surface of said silicon conponent of said SO |ayer;
form ng a conductive gate structure on said gate insulator |ayer, and on a
portion of said STl regi onWhpbisslaisedisbody contact region entirely in a
first portion of said silicon conponent of said SO region; and formng a
source/drain region in a second portion of said silicon conponent of said
SO |ayer, wherg&intetisd of featondnmpat biidasoticariuctosiitldefbetcomponent of said
SO layer is separated fromsaid first portion of said silicon conponent

of said SO | ay@msRr SROSIFN deli@9bPR serficonddBtolBiRste YonfphidinM o stéﬁﬁ%'f:ei n

S
sai d sem conductor substrate of said first conductivity type, is a P type

sen conduct or Sugéﬁéﬁﬁfgvﬁﬁ“E?ﬁﬂggﬁpﬁghégféﬁéﬂé@l‘“Mﬂ§¥ %n sai d i nsul at or

conponent of sai S a silicon oxi ayer rmed at a thickness

bet ween about 1000 to 3000 10 angst ) 4. The nethod of claim1,
sherein said si | CEBHEAGHSER SR GIta 4P dDdser by SqriConductor substrate;

forming an insulator filled, shallow trench isolation (STI) region in the silicon
component of the SOI layer, with depth of said STI 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
said STI region;
forming a body contact region entirely 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
separated from said first portion of said silicon component of satd 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 silicon oxide layer formed at a thickness between about 1000 to 3000
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formed at a thickness between about 1000 to 3000 Angstronms. 5. The net hod
of claim1, wherein said STl region is formed wiwth an area between about
2Lg x 2Lg to | OLg x | O.g un2, wherein Lg is the gate length. 6. The

met hod of claim 1, wherein depth of said STl region is between about 1000
to 3000 Angstrons. 7. The nethod of claim1, wherein said STl region is
filled wwth silicon oxide. 8 The nethod of claiml1, wherein said gate
insulator layer is a silicon dioxide |layer, thermally grown to a thickness
bet ween about 202 ®mM$00 Angstrons. 9. The nethod of claim 1, wherein said
conductive gate structure is conprised of polysilicon, at a thickness

bet ween about 1000 to 2000 Angstrons. 10. The nethod of claim1l, wherein

an NMOS devi @eThsmehoPpof dsieh Wivierain Mid yilleors@uipoaéd baksAd 86Ui98 i9bt ai ned vi a
i npl antation of arsenic or phosphorous ions at an energy between about 5

to 40 KeV, at pdoss ReLiWERS: REQLL ABulRob P &olngs dlﬂgtB/ cn2. 11. The

nmet hod of claim1, wherein a PMOS device is conprised with a P type

source/drain region, obtained via inplantation of boron or BF2, at an
energy 11 between oput. 5 .to 40 KeV, . dose between about 2E15 to 8E15
at ons/ cm 2, gn\gﬁ'ecrﬂ ?4J%fe°zm%plf P?’%SWIW%%@B%‘% lscfgﬂ’i‘%g‘f”%f 8Yi'6h obt ai ned via
impl antation of arsenic or phosphorous, at an ener%ylbetmeen about 5 to 40
KeV, at a dose hsbvesaetroshy x 2Lg to 10Lg x fOLg um”, wherein L.g is the gate length.

6. The method of claim 1, wherein depth of said STI region is between about

1000 to 3000 Angstroms.

7. The method of claim I, wherein said ST 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.

9. The method of claim [, 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/cm®.

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
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2E15 to 8E15 atons/cnR. 12. A nethod of form ng an N channel MOSFET device
and a P channel MOSFET device on a silicon on insulator (SO) |ayer,
featuring insulator filled, shallow trench isolation (STlI) regions used to
reduce parasitic transistor formation underlying the junction of
conductive gate structure and a body contact regions, conprising the steps
of. formng said SO |ayer on a P type sem conductor substrate, with said
SO layer conprised of an underlying silicon oxide |layer, and an overlying
silicon layer; formng shallow trench shapes in said silicon |ayer
exposi ng top surefase eobousSitel40 Kn¥uhiatdose beiyesr abbir 2B Idgo $Bil §lashalchdyankir ench
shapes with silicon oxide resulting in insulator filled, STI regions in

said silicon | ayepris¢éekithRaN ge BédytdoatabORgiot bbamed ofz imdiadtadth of aY&kic
formng a silicon dioxide gate insulator |ayer on said silicon |ayer;

formng a pol ysjl iﬁ@%h%%u@,a%%ﬁ%&a%?%&%&@n %ﬁ_’l&_jlu%%fkd RO e\%}a?lﬁiss t\gééneafbmét S

i nsul ator |ayer and on portions sai d regi ons, ape o

pol ysilicon gat StL.r ure used for said P channel MOSFET devi ce
separating an acIFJQ eéﬁ%@wﬁ@bion on a first portion of said silicon

| ayer, from non-active device regions |ocated on second portions of said
silicon layer and with a shape_of a second polysilicon gate structure used

for said N cHadAnesthabeHemaegn dechsawd rMOSEET dgvise endaP channglevi ce regi on on

a first portion of said silicon |ayer, fromnon-active device regions
MOSFET device on a silicon on insulator (SOI) fayer,

featuring insulator filled, shallow trench isolation (STI) regions used to reduce
parasitic transistor formation underlying the junction of conductive gate structure and
a body contact regions, comprising the steps of:
forming said SOl layer on a P type semiconductor substrate, with said SOI layer
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, ST
regions in said silicon layer, terminating at the top surface of said SOI layer;
forming a silicon dioxide gate insulator layer on said silicon layer;
forming a polysilicon gate structures on said silicon dioxide gate insulator
layer and on portions of said STI regions, with shape of a first polysilicon gate
structure used for said P channel MOSFET device separating an active
device region on a first portion of said silicon layer, from non-active device
regions located on second portions of said silicon layer and with a shape of a second

polysilicon gate structure used for said N channel MOSFET device separating an active
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| ocat ed on second portions of said silicon layer; defining a P type body
contact region for said N channel MOSFET device and defining an N type
body contact region for a P channel MOSFET region, with body contact
regions fornmed entirely in said second portion of said silicon |ayer; and
formng an N type source/drain region for said N channel MOSFET device and
formng a P type source/drain region for said P channel MOSFET device in an
area of said first portjon of said silicon |ayer not covered by said

pol ysi | i condgd¢eresiop garfire pogiva detid sdigar Byempifomgio-agbysdavidecegionsat e
structure for a P channel device. 13. The nethod of claim 12, wherein said
silicon oxi tiwaledyasewhd gaitidnSdlsaid salyeen laysr;f orned at a t hi ckness bet ween
about 1000 to 3000 Angstroms. 14. The nethod of claim 12, wherein said
silicon |ayer «kfisiaid PSSB%e Bodly @bnth& rEQENRA s@ll NecHalihdt KBSIEE Dadwgemdabout 1000
to 3000 Angstrons. 15. The nmethod of claim 12, wherein said shallow trench

shapes are fiof Mitfh tRRG LontEes kQRubiof R P@&tﬁ 80 3i bet ween
about 1000 totg%%%l Aﬂbstrgns. 1é%ﬂ¥ﬁ§ ne?ﬁggko clgﬁ§$%§%%Wﬂggiln said ST
regions are fornmed.w th area . between about 2Lg.x.2Lg to | OLg x |1COLg
un2, wherei ﬁorﬁ%dl Géglcflji%éfo%ngép & n{lrgﬁ'glp yaid sgepnd ‘Pﬂ'glo % P{’g‘?j Slgforgl aim 12, wherein
said silicon dioxide gate insulator layer is therpally grown to a thickness
bet ween about @Yt a @@@”ﬁn@bNFHW§9“”T§“TB¢%TWéb%%$¥N6X%FwUM55ﬁﬁI2?therein
t he thickness of said
and forming a P type source/drain region for said P channel MOSFET device in an area

of said first portion of said silicon layer not covered by said polysilicon gate structure

and 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.

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

is thermally grown to a thickness between about 10 to 100 Angstroms.
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polysilicon gate structures are between about 1000 to 2000 Angstrons. 19.
The nmethod of claim 12, wherein said polysilicon gate structures are
defined as a "T" shape gate structure. 20. The nmethod of claim 12, wherein
said polysilicon gate structures are defined as an "H' shape gate
structure. 21. The nethod of claim 12, wherein P type source/drain region
of said P channel MOSFET device is forned in said first portions of said
silicon layer via inplantation of boron or BF2 ions at an energy between
about 5 to 40 KeV, at a dose between about 2E 15 to 8E 15 atons/cm 2. 22.
The met hod of8. dhamethpd of plaisn &2.wvireiy B thickiresepirad n regi on of said N
channel MOSFET device is fornmed in said first portion of said silicon |ayer
vi a i npl ant at i polysficar genitaictrrespinoisqprivemaibsut @08 t@20@MNgRE6EY. bet ween about
5to 40 KeV, at a dose between about 2E15 to 8E15 atons/cnR. 14

19. The method of claim 12, wherein said polysilicon gate

structures are defined as a “T” shape gate structure,

20. The method of claim 12, wherein said polysilicon gate

structures are defined as an “H” shape gate structure.

21. The method of claim 12, wherein P type source/drain region of
said P channel MOSFET device is formed in said first portions of said silicon layer
via implantation of boron or BE; ions at an energy between about 5 to 40 KeV, at

a dose between about 2E15 to 8E15 atoms/cm”.

22. The method of claim 12, wherein N type source/drain region of
said N channel MOSFET device is formed in said 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/cm®.
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