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 I NVENTION (1) Field of

the I nvention The present invention relates to nethods

used to fabricate sem conductor devices, and nore

specifically to a nmethod used suppress the effect of

fl oati ng body regions used with nmetal oxide

sem conductor field effect transi stor (MOSFET) devices
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ility to form MOSFET devi ces, such as a
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insulator (SO) l|ayer has resulted in decreased
junction capacitance and thus increased device
performance. To avoid a body floating phenonena which
can result iBPAELRGEBINDUE TBilbeENaNact eri stics such
as a |l ow source to drain breakdown voltage, as well as
threshol d voltage reduction, direct contact between
the sem conduct or substrate and a body contact region,
(1) FietdorinedIinvémionhe SO | ayer, is enployed. However designs

using a body contact region of a first conductivity
type can formunwanted parasitic transistor with
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type, in an area adjacent to, or underlying the gate

more ety en AbthbhasdMBEss HEVEGE of ThRink 88KALSIHHLEBMith metal
resulting fromthe unwanted parasitic transistors can
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devi ce. The present invention will describe a
structure, as well as a process used to fabricate this
structure, that .educes the |eakage current driven by

(2) Deggnﬁlcglagfqﬁiog ihG: transistors that can format a 1 gate
el ectrode junction. The same structure in addition to
reduci ng | eakage current of unwanted parasitic
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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 SOl 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 conductivily 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



Kroell et al in US. Pat. No. 6,537,861 Bl, Beyer et
al in US. Pat. No. 5,405,795, Kiln et at in US.
Pat. No. 6,521,959 B2, and Tyson et al in U S Pat.
No. 5, 145,802, describe nethods of form ng body
extensi on and body contact regions, however those
prior art do not describe the structure and process
used in this present invention which features the
reduction of the deleterious |eakage current
rated by the presence of the body contact region
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THE INVENTION It is an object of this invention to
Pa*“"‘“lcé’iffl?létat“ea[éo MOSEET cl@soaol of satesarth tape readingsl. diriatgrt such as
contact regions fornmed in the sane SO |ayer. It
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trench isolation (STI) regions in the SO layer, with
Us. P ’t‘LhTeO T2 Bgiloh end branedalinde? | Ra.nép. &, 186,802 atesofbeanghtds of
structure in turn | ocated between the body contact
forming behyoertembnadjl AedintonMOBREDNS dureedrdhac privegi dnsot describe the
elimnate parasitic transistor formation at the
structujeuand praassofsed hethgatreestinwotion ehahdedrady theoati@dbn of the
region. It is still another object of this invention
deleteripos kajplgoyuSHit ceegitonsy betpneencchgay: wentaghet re€gh ORSnciusion of
and specific elenents of a MOSFET devi ce, wherein the
novel iSHtionegiioms are underlying portions of "T" shaped, as
wel | portions of "H' shaped conductive gate
structures. In accordance with the present invention a
MOSFET devi ce structure, and a process used to
fabricate sai dUMDRRRF devige isvEngtore, featuring STI
regions placed at specific |locations of the MOSFET
device, and used to elimnate parasitic transistor
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described. Before growth of a gate insulator

bodyccﬁu&tldoﬁ%f&thadn%e%ﬂtsot%w | ayer, insulator filled
regions are formed in the SO layer, with the

depth of the STl region equal to the thickness of the
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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 STI regions are underlying

CC’J"'}’

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

In accordance with the present invention a MOSFET device structure, and a process used
to fabritate said MOSFET device structure, featuring STI regions placed at specific locations of

the MOSFET device, and used to climinate parasitic transistor formation af the junction of the




are next defined on the underlying gate insul ator
| ayer and on portions of the STl regions. A body
contact region featuring the same 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
butting the STI region. Source/drain regions are then
formed in portions of the active device regions of
the SO |ayer not covered by the conductive gate

MOSFE ragows &, deggribed t Bdoregouw henffadnai insul@gi loyes oh acdiced on insulator
adj acent to the sane conductive gate structure
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STl region. BRI EF DESCRI PTI ON OF THE DRAW NGS The

region ofpjedat thatidelokiver! lady@ntzage st oshapdibs H Nwerd dodfudke gBeStructures
described in the preferred enbodinent with reference

are next defiee oatthanhiedy e awiengs | dhatydragd be FértiEhsg@ﬁzhel@n ®Bons. A
2C, 3B, 4B and 5B, which schematically in

body cOit@S SeS@Clch@fiak telyhe cBRaLlDeKEYs (he kaHRSnHS RS stiRirate is next
fabricate a MOSFET device featuring STl regions fornmed

formedti@ ag hblﬂhﬂ%@eﬁ@ﬁ 881ihk ISOI 1dyeARSa8d R0 i S5O, rite RBuctive cate
junction of the MOSFET gate structure and a body i

structufeORE aG i T L@k O ol @S Sodrfe/dranfres Mt &R SGNEARL iﬁ%l})’@éns of the
show top views of the MOSFET d&vice structure,

active &URNES6 d’f“tﬁcjﬂ'S(ﬁTllay%ﬁgt E(glgi/ddg%ﬁﬁ@gonﬁbcdxjagﬁj:c%gltgﬂupé W the

the gate structure tact regi

o XS B0 620 0y, A BT ETL O O D1, o
buttingmﬁ};sigéJi%(gfl{ﬁgszﬁr?eaé L0d, STl regions formed at

spe [ cati1ons of the MOSFET device, to reduce
parasitic transistor formation at thejunction of a
MOSFET devi ce region and a body contact region
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conprised of P type, single crystalline silicon
7{}]12 g)bj%r ﬂqagz%ggﬁ‘zl x?ali@g?{:¥ gsf t@%h}%%ﬂlﬁ h;gl%d)%f,rtldgsnctu gcli i?lnihe llnrseferred
embodiment with reference to the attached drawings that include:
Figs. 1B, 2B, 2C, 3B, 4B and 5B, which schematically in cioss-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,
comprised with STI regions located at the junction of the gate structure and body contact region,

at various stages of fabrication.
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1B. A silicon on insulator (SO) |ayer conprised of

silicon layer 3, on silicon oxide layer 2, is next

formed on sem conductor substrate 1, via a Sl MOX

(separation by inplanted oxygen), procedure. The

SI MOX procedure features inplantation of oxygen ions

into sem conduct or substrate 1, followed by an annea

procedure resulting in a buried silicon oxide |ayer 2,

at a thickness between about 1000 to 3000 Angstronms,

and overlying, the non-inplanted top portion of
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| ayer 3, at a thickness between about 1000 to 3000

Angstrons. |If desired the SO configuration can al so

be rotthad akldbdanh e MIDRIGE D Etractdrt feturingi I canoeXbaeed at specific

| ayer | ocated on a first sem conductor substrate, to
locatioanoSiee DIOSIEIT dodre, axkdeclpayeitic asdiediofnat@ns® 4Ry netion of a

sem conduct or substrate. Renoval of sem conductor
MOSFREtdericakegionamd asedl conaietOon suRalhat@ondiRidec Pak Blrudtite will

whi ch the thinned seni conductor substrate is now the

now beSddst 10 ih ayel. Sdmit-heiuSEr %@&Bgtbguﬁ(ﬂﬁfbﬁ%ﬁd of § [}ﬂaeﬁnﬂlc crystaliine
acconpl i shed via a chem cal chani cal polishing
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proce es are next used to selectively define the
13, desired configuration of silicon shape 3, overlying
i nsul ator layer 2. Renoval of the photoresist shape
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transistor formation at speci
proced % ice insulator filled, shallom1trench i sol ation
Tl), regions 4, are forned at the specific
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semiconductor substrate 1, now defined as silicon fayer 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, o an second silicon oxide

layer located on a second semiconductor substrate. Removal of semiconductor material from
semiconductor substrale, to a point in which the thinned semiconductor substrate is now the
silicon fayer 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.




appearance of insulator |ayer 2. The area of the
shal l ow trench shapes is nmaintained small, defined
with an area between about 2Lg x 2Lg to | OLg x IOLg
urn, (wherein Lg is equal to gate Ilength), to
m nimze hot carrier generation. An insulator |ayer
such as silicon oxide is next deposited via |ow
pressure chem cal vapor deposition (LPCVD), or via
pl asma enhanced chem cal vapor deposition (PECVD),
grocedures g npl etely filling the shallow trench
Rapuse thepehalatapic %@jﬁt%i% AMEion HESPSHER Feinns vé HeMVMOSFET
illing insulator layer fromthe top surface of
de‘”C%PTL l4 E%‘nfi qdai}’é‘}lo‘g trepgh 'é@@@@fb(ﬁﬂh edigslienriivelyl avile specific
CWP procedure, resulting in STl regions 4, in silicon
locatiopg{peywhigh STEHPGICh bPasHRANNT S mALITREDD yani msult. Photolithographic and
cross-sectional style in Fig. 1B, with the top vi ew of
reactive e etp nﬂcpﬂﬁ@és:’soqvﬁm&m cdewl vele§hovwnlisehendl ieptd i sAgoRlayer 3,
top viewin Fig. A After formation of STl regions
using ¢, agaseeding dicbanoforlsdiven. T scb@npe R3® rootdusd teh@RBtes at the
dioxide is thermally grown to a thickness between
appearaigo Wt ink0latoo 1002 Afipstieoabihe ThlBw EenSh eSS Rematih6akhy|
in Fig. IB. Formation of a conductive gate structure
defined withex trecadicimess eitbuantg sowno seheabi.cah! Ywhtein Lo is cqual to gale
cross-sectional style using Figs. 2B and 2C, an&
lengthja® ainfiofxe Woesmigigogeriiidh. L2finsdaof RPAUGER XEsi BN Rlis next
such as ponS|I|con I's deposited via LPCVD procedures
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The polysilicon | ayer can be doped in situ during
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a silane or disilane anbient, of
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i npl antation of arsenic or ~ phosphor ous
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usi ng as a selective e ant f
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structure 5 estr
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! Suicrde. or I%os 1 cdpsfﬁ cgl lsn%tg Vieg/ in b.q A Xlggr formation of
STI regions 4, gate insulator layer 10, comprised of silicon dioxjde is thermaily 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-sectionai 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 af a thickness
between about 1000 to 2000 Angstroms. The polysilicon layer canbe doped in situ during
deposition via the addition of arsine or phosphine 1o a silane or disilane ambient, or the
potysilicon layer can be deposited intrinsically then doped via implantation: of arsenic or

phosphorous ions.




featuring an overlying nmetal 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, located in an active
devi ce region, between about 10 to 350 run. This
width will subsequently define the channel |ength of
t he MOSFET devi ce. The vertical conponent of
Photoligiayanb g anigat s Rietogrdyss, usiag gbfs Astlcdve Lichindon
_portion of the to surface of STI reglon 4. Wt hout
polysilicRiy 357 e e defgre PS%F“F«@@ EeA suucteigls dbdreited gae paciwn Sofan be
a body contact region in a non-device region of the
compripISEET¢alsilicadd layanuer sduagijcacaivide; or edmpsiod ofes derapasite
region could result in the creation of a parasitic
featuring arsicsyoe natd siicydemgmpheenpoh ys hdaclymg géatséicst cuspureet. Fig.
5, at the edge of the active device region. This
24, schemwtipglbdhpes al‘T” slsped poldedcon gte fiocmd wah taf w8 of the horizontal
region 4, at the specific location in which the
compopar aspdiyglidonans ssuciura Wbadtcdben afi acivedevibairegdai batebed ddeut 10
presence of STl region 4, partially determ nes gate
to 350 windtthis wiktiswilledbgiggntlytde@ineraiegihanef lcphatoptictogrepliGee. The
alignnent error, resulting in inproved greater gate
verticaWogllanéo ebﬁolyizﬂﬂlﬂ Zedstrulhiee §esuctlingf odeROme ApfoReRARSOp
shown schenatlcally as atop viewin Fig. 2A, is also

surfaceSITGWN rdgfonCs. OWSthSi@Gkd HR&cSEY B rbflofi GsubBucnt REnREEL ¥€a body
device region at this stage of fabrication is

contactSE16MRE d £ ddichoMbn bhe MSSFISEELIi QN lan 3tk lagabdht B 0
2C. A portion of silicon shape 3, |ocated between

source/3R@ @Wn Lb@AGE 189 LRNScafion WE 4 bm qué‘ﬁ‘ﬁglsfl& mdé’M ilo 88 polysilicon
used as body contact region 6, while remainin

gate sir Q&[utc' 00810kd R Jriyson($h %@co?i’cmﬁgt Iﬁﬁ\(ﬁ(ﬁgmd RXUJ] is z%fouic,d via
pol ysilicon gate structure 5, subsequen

formatiMg %F’Shq GH9 ﬁ@& %LM&TOH %%lﬁagl?{lg )@d izlc %%h QQ& wzmd $e
SErl Ty SRR

IS schenatic hown 1 n cross-sect

tormed PP ad B A0 10@ mf?o}‘ %ﬁ ]gé/olloq}b dhﬂ%h{%ﬁ% i%nm?iA g h dth thus reducing

I nvention c e use

d R or. .P_channel . % %, ,
o maid dfﬁ“ﬁgf‘tohﬁ“‘%g”é@m A Ruel ot 28O Bain o a"“'%s by e o o
realized. elgnc resu 18(281 [ljzloccdux es, 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 siticon shape 3, [ocated 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 channel




trench isolation will be described bel ow, however it
shoul d be understood that PMOS devices, or
conplinmentary netal oxide sem conductor (CMOS),
devi ces conprised of both NMOS and PMOS devices, can
be fabricated using this invention. After renoval of
t he photoresi st shape used to define polysilicon gate
structure 5, via plasna oxygen ashing and wet cl ean
procedures formation of either N type or P type
ions in the device area of the MOSFET structure is
(PMO%M Ve eBesPPbY oS MELS diivisecasiingshapsty, conet rspionang shallow
t he draMAngs is used to protect a portion of a PMOS
trench iselgtion w(lhbe deshdbasl tickpve, thewey v shgel)l befunderstand Nat BOS dswices, or
I mpl antation procedure used to formthe heavily doped
compliNetizpemsalipdd smarcmdnegi GVOR), tdhecdMoBipdiesd aféoth NMOS and
| mpl antation of arsenic or phosphorous ions is
PMOSplerit on, neohafibarni@nemgythib etweem. dfeutenmviibofAbe KeNgredtt shape
dose between about 2E 15 to 8E 15 atons/cnR. The sane
used toNlefiyip polysiticompiltantuaturof, w4 plaedaive ges adlisoandappleicat ptoaedures,
the portion of a PMOS device creating an N type body
formatio@ Rt agker Neghoor P ofpetrfioBMOGe ddeit eea oAl OBERPD ¥@lct Ok is
t he phot oresi st bl ockout shape via plasma oxygen
addr cq@@hmnolﬂﬁ@ﬁﬁfﬁ;w&%m “Ape, apneaknpk ﬂﬁzQﬁiMl@m% $s 132l E(Q]Bﬂdi&@i a portion
to activate the inplanted N type ions, resultlng in N

of a P\K&S’ @cm&%ﬁb@ﬂfoﬂfnah ﬂlcr&%(ﬁﬂ% Fomiad NOGHE i&ﬂﬁlp@jma‘@ﬂoh hERBdure used
shape 3, not covered by polysilicon gate structure 5.

to for nJ e it idepean hgawbhxcdepe Nl BR NGOV, Bhgftation of
fornmed in atop portion of body contact region 6. This
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and shown as a top viewin Fig.
wee ' U ai e is als
e m et A
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source raln regli on on
t.act
soneal BEERESS AR bl ““@%‘fﬁég“ 9o Ir?naﬁwﬁ@“ g5
fat f
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in addltlon a 110&1\’1]9%0})0(1 %CIIQOIE)IP 1% dls%rfgrmcd%a atop portion of body contact region

6. This 1s schematically shown in cross-sectional style in Fig. 48, 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
alrcady 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,




7 The conpletion of the MOSFET device featuring STI
regions 4, used to reduce the possible formation of a
parasitic transistor at a junction underlying
pol ysilicon gate structure is acconplished via
formati on of insulator spacers on the sides of
polysilicon gate structure 5, as well as netal
silicide formation on source/drain regions 7, body
contact region 6, and on the top surface of
polysilicon %ate structure 5. These processes are not
E’@sf&" RN VIO SEE B Iderige foringid T irgeeongdh vyed ¢ regmee the
.regions to reduce the risk of parasitic transistor
possibiedempticn al apagpbe irpisistorrad g jwnEon fndensinyOSHET! dedatsegructure is
formed on SO Ilayers, shown for "T" shaped gate
accomglished vigdetnatinn of ineulpioe siden gn desddds pf polysibesn gisgniseire 5, as
appl i ed to MOSFET devices forned on SO | ayers,
well asgoetplrdilgedt fnrniticdi dof epeptdrgateies (Fustdyreestactsagihn dsaddHh the top
shaped gate structures. The identical process
surfacesgubndeongead stroctredu dhepairasistds Gud fadsicsbal infioik apslicaton.
for the MOSFET device featuring a "T" shaped gate
structure is again enployed to fabricate a MOSFET
mevihdesicoapsTisegiond fohe@Re thebfisksiTapad g at@issi uehidion al specific
STI regions 4, are again formed in specific regions of
regiond dTehMIBFEFET @AGCE @)rfin@8 bh BONGhyeR, abwalhi VB MeNddCite structures in
region, or the channel w dth defined by the space
the pre@fiVe@Rcriptibh ck@GlsOBS afhiicWi M Bhannelcel engti oh SOFldykls,
defined by the width of the conductive gate structure
comprided WAK 8Ffckdn€ ohth ARSIFEO kudtof Bl B iSafe@HUGE s, The identical
under | yi ng t he junction of the conductive gate
pl‘OCCSSSi;QgH&ItCQ LEdG0 PROBEPLEsid BarkGr R SIEA o SEPRHIAIFEN R ce featuring
body contact region 6, and source/drain regions
a “T” sKapeHRRlel &Hc iSThaik @lghl%géd & o d dﬁ(ﬁ@“ﬁ%‘@“cg @J)Il"l%rised with an
showt as a top viewih Fig. bA and "asa _
“H” sh@feQ IS EELLAN AT YEEMIAN 26 Gain IR m ML ke d Al R AVENL RsrE
R R R ey gl bl S S Rl
i ek L ihe ef erred qdi-nent s thereof, it
device FEMERENCE arehba Bl Shra i LRI Fnk S B8 gt between
avar c.ehanges in. form and. det ail.s, be € it
st regf O B SRR e i ChE ST hE e "D e SR b strture
5. Pal'a!SlrElX(/}qIQ',lE]!;ig{gf' 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 STI 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

mvention.
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8 What is clainmed is: 1. A nethod of formng a netal

oxi de sem conductor field effect transistor (MOSFET)
devi ce on a sem conductor substrate, conprising the
steps of: providing a sem conductor substrate of a
first conductivity type; formng a silicon on

i nsul ator (SOT) |ayer on said sem conductor substrate,;
5 forming an insulator filled, shallow trench

isolation (STlI) region in the silicon conponent of

the SO layer, wth depth of said STI term nating at
the top surface of Whaies ¢lsswllator conponent of said

SO layer; fornming a gate insulator |ayer on surface

of said silicon conponent of said SO |ayer; formng
a tohduttidve fgatieg s treld bride soncsaiudiog itk difstulatistor (MOSFET)
| ayer, and on a portion of 10 said STl region;

f ordavingoma bodiocdntoactbstreg] @mrizirg the sisps @orti on of
said silicon conponent of said SO region; and

f or npiegidangsotentednduabnsube@itonl i NrsacariaandiyRed; i on of
said silicon conponent of said SO |ayer, wherein

sai disseaendsipantdndnsudftoS@od) Bidricaanidcernenéntoralihsald
SO layer is 15 separated fromsaid first portion of
sai dfcsinligtanne opOmesat siafiosaiedcSGhialiay BIT1PY oS f theSflcon
region. 2. The nmethod of claiml. wherein said

S efinGRREMCITAe SOPETGakRh OB 8l thid 5B termGRBAYET hY idVsurtace of
type, is a P type sem cond}uctor substrate. 3. The

mehReduRiorehabhhdke oMRI §bMasat d i nsul ator conponent  of
said SO layer is a 20 silicon oxide |ayer forned at

a t higkness, et Waan: Bbauh 4090 5[‘%3%%9%0@‘@91%})5&%010 safll SOT layer;

forming a conductive gate structure on said gate insulator layer, and on a portion of
said STI region;

forming a body contact region in a first portion of said silicon component of said
SO1 region; and

forming a source/drain region in a second portion of said silicon component of said
50l layer, wherein said second portion of said silicon component of said SOT layer is
separated {rom said first portion of said silicon component of said SOI layer by said

STI region.
2. The method of claim [, 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 Angstroms.
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4. The method of claim1l, wherein said silicon

conponent of said SO l|ayer is forned at a thickness

bet ween about 1000 to 3000 Angstroms. 5. The method of

claim1, wherein said STl region is formed with an

area between about 2Lg x 2Lg to | O.g x 10Lg

umvherein Lg is the gate length. 5 6. The nethod of

claim1, wherein depth of said STl region is between

abou 1000 to 3000 Ang strons 7. The method of claim
st dac s T Wh@ﬁi%wq sliqopiepagongnt pf sid pebdyer is formed

OXIde 8. The nethod of claim1, wherein said gate

i gl Gickpes Agarcen gbaat 0G0 eoR0dPoRsERens. ayer, thermal |y

grown to a thickness between about 10 to 100

Amgstrons. 10 9. The nethod of claim1, wherein said

condiie tioflwdgac ity wbtrameaidsS Jonpen sddrmadd with an arca between

polysilicon, at a thickness between about 1000 to 2000

Arigstir sy 219t Dhe XEY lodn’ ofvheotkai I it thegwer lengihan NMOS

device is conprised with a N type source/drain region

obtai ned via inplantation of arsenic or phosphorous

i an§hatncdnd ofnkimgy, Wetiveehpabdutid BT cepddh KéMweat alout 1000 to

dose between about 2E 15 to 8E 15 atons/cn¥. 11. The

nmethodinefirehai m 1, wherein a PMOS device is conprised

wWth a P type source/drain region, obtained via

i npl antati on of boron or BF2, at an energy between

abpUhe Mctidd4d cKaY.1, @herdindoReS THEEMEER fARA WEHh2EL2n bRide.

8E15 atons/cnZ, and conprised wth an N type body

contact region obtained via inplantation of arsenic or

5 PhaspRARWS cladh 12RHEBRIGY RELNEENARAUS §szh@on4c90)k§§é/ layer,
at a dose between about 2E 15 to 8E15 atoms/cnz.

A ethod o UR:fwnf t@rarﬂnggmﬁs MBEET GV I €R QR BheSird:hEon on

i nsul ator (SO) layer, 10 featuring |nsﬁlator filled,
shall ow trench isolation (STI) regions used to reduce

Pay 88k tefhod 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 I, 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 8815 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 between
about 5 to 40 Ke'V, at a dose between about 2E15 to 8E15 atoms/emt’, and comprised
with an N type body contact region obtained via implantation of arsenic or
phosphorous, at an energy between about 5 to 40 KeV, at a dose between about 21515

to 8E15 atoms/em”.

[2. A method of forming a MOSFET device on a silicon on insulator {SOT) layer,
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transi stor formation underlying the junction of
conductive gate structure and a body contact region,
conprising the steps of: 5 formng said SO |ayer on a
P type sem conductor substrate, with said SO | ayer
conprised of an underlying silicon oxide |layer, and an
overlying silicon layer; formng shallow trench
shapes in said silicon | ayer exposing top surface of
said insulator layer; filling said shallow trench
shapes with silicon oxide resulting in insulator
f i fehigeing gFplator illedghdhsy irmcgaicdhtenl(FEDmediayercd foardrcagarasitic
a silicon dioxide gate insulator layer on said silicon
| alyesistdr drmiatign angeolyysi the pontigatfeosducliet yite sorugaiae a body
silicon dioxide gate insulator |layer and on portions
of cembuictreSibh, cegireng, thwwits Fhape of said pol ysilicon
gate structures separating an active device region on
a fifoshingaridi SO igfer saiad $hd dcROFodAYEF subbFAMAMNRACSDOMEyer
device 15 regions |ocated on second portions of said
sidongeRed ayRf indgefihfkiNtgooRdd ¥PE, d N dWRENP®Yon laver,
contact region in said second portion of sard silicon
| ay efoim AR AhAIRF A h N AP Qd 1idASy S QM REL AR Prace of said
region in an area of said first portion of said
siihkig&Br lagyer not covered by said polysilicon gate
structure. 20 not covered by said polysilicon gate
St r ugiis €ifi o " \ € . Lhay: ey
ol o o el R R LR A0BL RGeSy e 2 higyed. s
| a¥8bnd 5 forsed, ak, @ thickness between about 1000 to

1

3000 Angstrons. “"The met hod of claim 12, wherein

sal Gofibhob G AYRRI o2 G1 R 1] BYRT S0l fled. at. 2
. Torthing A silico 1de gal la aigdsilic o
t hi cknes§ between about to§ 0 gnbs}?ﬁ SN
forming a polysilicon gate structure on said silicon dioxide gate insulator fayer and
on portions of said ST1 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

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.
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

al 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




5 15. The nethod of claim 12, wherein said shall ow

trench shapes are forned via reactive ion etching
procedures to a depth between about 1000 to 3000

Angstrons. 16. The nethod of claim 12, wherein said

STl regions are formed with an area between about 2Lg

X 2Lg to 10Lg x 101-g un2, wherein Lg is the gate

| ength. 17. The nethod of claim 12, wherein said

silicon dioxide gate insulator |layer is thermally 10

gr owd be greghod vl ekped 3, Wearete exid ahloty 1@ich shap@Oare formed via reactive
Angstrons. 18. The nethod of claim 12, wherein the

t hbukinbigig podcedaiediopodepti bhateom apatiel 060 taz@00r Endsgoms,

bet ween about 1000 to 2000 Angstrons. 19. The nethod

of claim 12, wherein said polysilicon gate structure

i sld@he nethod 9f alaliT'12, welivage sgatSaT sdefane tattr fornedlibit2 0 arfBetween
nmet hod of claim 12, wherein said polysilicon gate

staboat 2re xi A ghefliohgd @ gam’ Hvhersinapss gat@iegtiddet ur e.

21. The nethod of claim 12, wherein P type

source/drain region is forned in said first portions

af7. $Rd Shesbdl bCainl BY @heMiRsdidliant @biia8 o AL iROBKON 18k is thermally
BF-2 ions at an energy between about 5 to 40 KeV, at

a Gos8 (PLINEAR:AROMen B D BRLANALQRR/ CNR.  22. The

nmet hod of claim 12, wherein N type source/drain region

| S1¢f PREBRH oB Bk P2 M Sdn BRI LRLOhr SR l%lﬁillidocﬁofgte structure is

| ayer via inplantation of arsenic or phosphorous ions
atpcAReen SBEHAVOR B IRB T RRRYL 5 to 40 KeV, at a dose

bet ween about 2E15 to 8E 15 atoms/cn2. 12 23. A

MOSFET devi ce structure, conprising: an insul ator

| alyﬁ‘Th'gHm@zoﬁ F}mlg(@rp ?ij CliRfei Hﬁ& hélg%ig cgqr &ﬁs %t{"uléz dl?(lg issdg §l egd Las a “T

on 'sald i nsulator [dyer; an’i sha
tEﬁ%&hmh?&h@&k?” (STI) region in said silicon shape,
Wi sales "

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/cm.

22. The method of claim 12, wherein N type source/drain region 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/cny’.
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5 said STI region termnating at the top surface of
said insulator layer; a gate insulator |ayer on
portions of the top surface of said silicon shape not
occupi ed by said STI region; a "T" shaped conductive
gate structure conprised with a horizontal conponent
on said gate insulator layer |located on a first
portion of said silicon shape and conprised 10 with a
vertical conponent attached to said horizonta
conponent of said conductive gate structure, with the
j uticth MO Tskivie verdtiteadongoistigon of sai d conducti ve
gate structure and said horizontal portion of said
condarchiw@ogaye osta waticmeuamesibytiag a portion of said
STl region, and with said vertical portion of said
conduglidoneshgat @ sast insdhtor Ryand said STl region
separating said first portion of said silicon shape

f r omapansuldios@ieanchapettidam Rbiagat G139} kb eAn $N@PGecoRshape, with
body contact region in said second portion of said

S1dal COTT 18418P Qim0 @S A HRLARAI I sE@Th QNN RN area of
said first portion of said silicon shape not” covered

by saia Mewh@eRLA onGRIRARRMLOL, SARd: 89&%&%0\{%&%@5 ot
clalm

structure. 24. The MOSFET device structure o

23ccVel §) Hid & besEM conductor substrate is 20 a P
type sem'conduct of substrate; 25. The MOSFET device

stryety El%p@fl c&]lélg&tfozgi{c %gtru?c! &ﬁl p?{ggd {wﬂg’ lh%lt’i%mehgé%bi}rile%t on

a silicon oxi ayer, at a t hess” between
g L T —
P SR P ELAEEN, SO 109010, 3000. i e
g%zg\émg&%lcp W?tﬁiﬁge j%lIcltiogleogise%g vie;%c:zflii plolrueoql 0 '.sgig cog ulcltisc? 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 ST1 region separating said first portion of said silicon shape from a
second portion of said silicon shape;
a body contact region in said second portion of said silicon shape; and
a source/dyain 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

a P type semiconductor substrate;

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

oxide tayer, al a thickness between about 1000 to 3000 Angstroms.

13
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28. The MOSFET device structure of claim 23, wherein

the depth of said STI region is between about 1000 to
3000 Angstrons. 29. The MOSFET device structure of

claim 23, wherein the area of said STl region is 10

bet ween about 2Lg x 2Lg to | OLg x 10Lg un®, wherein

Lg is the gate length. 30. The MOSFET devi ce structure

of claim 23, wherein the width of said conductive

gate structure is between about 10 to 350 um 3 1. The
MOBEET PSS Tsder ige siircdursfol elpimh A, 281ereih Breahinlasa df said silicon
conductive gate structure is conprised of polysilicon

at shapehi ekwedsabpet WEeno aBBULNG00Bst 0 2000 Angst rons.

15 32. The MOSFET device structure of claim 23,

wherei n said body contact regionis a P type or N

t ygé BodyOsont aktice eigicone 083ainThe WIBEBHETid8VI &ion is filled with
structure of claim 23, wherein said source/drain

r egiliom osdan N type or P type source/drain region

34. A MOSFET device structure, conprising: an

i nsul ator | ayer on a sem conductor substrate; a

Si D8 .cior MbapeTaRvisabEliciis bl akiaf 21, ayRFein IBAHBLPEaid ST] region is
filled, shallow trench isolation (STlI) regions in said

si biteee shapeombBho@AsRok4, 5 STI region terni nating

at the top surface of said insulator |ayer, and with
space between said STl regions defining a first

popd iteR NabssBT deditd 6RMISHANSM & 9ALR:] @S ld!’e@%%&11{i|§¥ﬂ@ﬁon is
on portions of the top surface of salJ silicon shape ©
NObetwGLARLEH DY 28at AL x (@Y QS wi erémlgé is%lﬂza(pa%glenvth
conductive gate structure co rised w it & horizontal
conpaneMoPET hiisald gal gf dsl’cfﬁﬁxl'%ak%[: L aYE (:Vé(hg SALSE QMuctive

: . e
said first portion of sal i'con s%ape,
COPRE LifiRbure is 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.

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 layer on a semiconductor substrate;
a silicon shape on said insulator layer;

insulator filled, shallow trench isolation (STI) regions in said silicon shape, with each
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with verticals conponent each attached to each end of

sai d horizontal conponent of said conductive gate
structure, with the junctions of the vertical portions

of said conductive gate and the horizontal portion of
sai d conductive gate structure overlying a portion of

an STl region, and with conbi nation of each vertica
portion of said 15 conductive gate structure and STI

regi on separating said first portion of said silicon
shapeceipd ryerding apbe toronsiaof ofsaiddngildticleyershdpeih mace between
body contact region in said second portions of said

si $acdh shiapedelmmd alisoprtert df sidsiiegisaapd n an area of
said first portion of said silicon shape not covered

by sagde horipoktyat orcompomerfithofopsaiiske ob sdd citicvmeslgat got
structure. 20 35. The MOSFF, T device structure of

cl @icnpi8dby vhieSEl regemk:d sem conductor substrate is a P
type sem conductor substrate; 36. The MOSFET device

st r ot ehgkd chmiumi Bdgaiyharcairfiosinphel REU AP0 A MmpbSent on
a silicon oxide |layer, at a thickness between about

10Q01 g0 3008 0ARYET6QNE! ordshid TREpMIITETsALMIGR shape, and comprised
structure of claim 34, wherein the thickness of 'said
shilifliceRicaBRapPorS BRNVUEEHAROBI.h EAROT {01 BAPBntal companent of
Angstronms. 5 38. The MOSFET device structure of clalm
34aid WhRLBIIT: SAd 63Tl EH] iSnsfdrhil e v iShd 1rGO;
o e B S S ke T e e

iRety c c i i : I .'—0‘ Yutre overivine
e AR 0 B v

t noftan . AT wi . i g 7erti 1.zn%'!§'
StoHeWrein &1 Sl Al 3 ’[W@Sﬁgfngﬁ_%ﬁgfc%ﬁgg% géal%%‘gﬁ%x ‘adj_g

regions is 10 befween about
UTond WGL B0 st Ah D193 8| &OGLN, ; Sy 1 TS MEBERT 14 i
deyflce st gucfur e ofﬁﬁcl g?%écz%{ &&%‘éirm #1g Hles%\?r ?Iﬁogsf‘“d silicon
Saéhc%ec[%hq Webhy gortions 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.

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, af 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.

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

silicon oxide,

15
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gate structure is between about 10 to 350 um 42. The
MOSFET devi ce structure of claim 34, wherein said
conductive gate structure is conprised of

pol ysilicon, at a thickness between about 1000 to 2000
Angstrons. 15 43. The MOSFET devi ce 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.

39. The MOSFET device structure of claim 34, wherein the depth of said STI regions is

between about 1000 to 3000 Angstroms.

40. The MOSFET device structure of claim 34, wherein the arca of said STI regions is
between about 2Lg x 2Lg to 10Lg x [0Lg um’, whesein Lg is the gate length.
41. The MOSFET device structure of claim 34, wherein the widih 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 fo 2000 Angstroms.

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 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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