| NTEGRATED CI RCUI T SYSTEM W TH | SOLATI ON TECHNI CAL

FI ELD [ 0001 The present invention relates to the
field of integrated circuits and nore specifically to
integrated circuit with strained transistor.

BAQ(G?&NDM@,gﬁbgﬁfern el ectronics, such as
snart phones, GYILS YSEEVMSWARHIS OLaSEON N
based services devices, digital cameras, nusic

pl ayers; servers, and storage arrays, are packing

nore integrated circuits. shri nki ng

physi cal space with expigpg]ﬁ\ﬁgag Fﬁ%fﬁ decr easi ng cost.
hi-gher r f or.mance and. | r _power are also

Eﬁuﬂl Unil ei%e%rfs.eﬁfmvmaa f ﬁ‘ﬁ%tﬁseﬁﬁ’ttée fol\?lﬁ obnéreratesheiroyits and more specifically

cointdgratel gxcolk Witk s@diheNranbik@r. ever yday. For exanpl e,
nmore functions are packed into a cellular phone with

hi gher perfornmance and | onger battery life, Numerous
t echnol ogi es have been neet these
requi renments. [00031 | #&%&@WM| ts are often
m%aﬁoﬁd itn and onp silicon and ot her integrated
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transi st ori (MOSFET) . Advance$ in integrate Irc
PeEh AUPERYY cdrtitniOt & $her Akinkingephyisicels spdcet éb eexpectations for

tdcpdsingt 838 BBE @I@gﬁé{eﬁgﬁﬂrygﬁ Eha PR egtr onw;e?ﬁgrw taﬂo quintessential

m ni mum power consu is dic
TAYBTREE {oir dlestronigp e cauties prolifentive itthe=vewagy. f/r example, more

&R [.0004] .As.fabrication .
o R By AR i A i PP nd dones ater tife
Hemetoppiedqnoldgees havertiven defelopke tanées thest raqERinenRas
' e | ement si has decreased as integration

064 D5k TR 8 fonrRBr RS Mden Whaeh enbeier inegrated
deviteadesd littgates dieults ¢iodiel@erIHahAIRms BF £EQNoxi 8 miconductor ficld
sam| ber. (e rgk:ggfs of the reduction in el enent size,
Aowe VEPSYy g@ﬁ) ) ristyienges dm injgeratpd gireutt igphneleg doetinue to shrink
the Cities et BTN GrasebirY | A adrive! R BbRy | | &, Lhat
opti mal performance caﬁar‘lbg achi %@éoﬂ}r eihﬁgi%%okr)ﬁmenﬁum power
Gogsyrgptiogy Bhip dishetpmy has tpired varidisvapdteathes tepend the need for speed at
loReusIwrg. their size as much as possible and ensuring

superior isolation while creating nore chip space for
#0044 rsclrriration fediod@ies Apromenpidohductirfifitegrent cRb@RBAYe developed, the

dusfefbt Qb echn .1 ocal idation of silicon _ _
ROk SRRSO iy
hap érvedaséds Ghlarication limchitighs dvadasel Goai WHOmRad 1oCdtlafér-micron, and
S%g&ceRetag%rdhets pr, otéi de smal | isolation region and the
*Siibs Yy SR less fog Jhe .rF. P dn | derpgnt P&t hﬁWSYf‘és adeqppfe insulation or
igdatioantuso ba teqrip@Dah br iR diVRiuBIOderh Qs T1a8H:S & 100N $Brformance
can be achieved. The main object is to form isolations among individual elements, reducing
their size as much as possible and ensuring superior isolation while creating more chip space
for more elements.

[0005] Among the different element isolation techniques, local oxidation of silicon
(LOCOS) and trench isolation are the most common. The trench isolation technique has

received particular notice as it provides a small isolation region and the substrate surface

remains level post process. The conventional deposition method for fabricating trench
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isolations with high aspect ratio requires nmultiple
deposition and etching cycles, thus it is expensive
and offers reduced yield. Additionally, as the density
of integrated circuits increases and element size is
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n t integrated circuit while providing isolation
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Xi t costs and failures. Prior
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ddi tj onal costs, reduced pefformance,
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transi stor structures and uri ng
HE98Imupet merdnetHt ecrnainy doreimameving tweyields eckiCtidokize Of the basic

nd for faster Cr opr ocessors
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have .been | o sought but prior
S SR REEE RS it M Sadeetod any
E'OOSut |S@hmommd ,thdsb pfobl ey luivb 8B 1y $dd
% eludeq thosp skilled in tﬁggar$§Q) Eé%ggﬂép s have not

RESFT e o tPeons Had pibas éﬁlﬂltlplwerfbw@rpr@rl@;w b lang eluded

mn%egﬂaﬁﬁdh@m{CU|t system i ncl uding providing a
substrate, formng an isolation structure base in the

substrate w thout renoval of the substrate, and

formng a first t he substrate next to

the isolation st r@ﬁ@ééﬁgﬁéﬂ: +HE INVENTION

[0010] The present invention provides an integrated circuit system including providing a
substrate, forming an isolation structure base in the substrate without removal of the
substrate, and forming a first transistor in the substrate next to the isolation structure base.

[0011] Certain embodiments of the invention have other aspects in addition to or in place of

those mentioned or obvious from the above. The aspects will become apparent to those
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10011] Certain enbodi nents of the invention have ot her
aspects in addition to or in place of those nentioned
or obvious fromthe above. The aspects w || becone

apparent to those 2 skilled in the art froma reading

okilledén fie) @ WoRD adeiddid 8f nleRs IB{N% &’ét]all\é@ %%fc%%lﬁgn Weh h[alken with

reference to the acconpanying dr

ERICPT IRONCEMPRREDDRAWINSS [ 0012] FI G 1is a
cross-sectional view of an integrated circuit system
100 in an enbodi nent of the present invention; [0013]

FIG 2 is a croOBRISEOESORBITIONRYY: mmwnﬁ?grm ed
circuit system100 in a first mask phase; 014] FIG

BO018] aFICT. OB Sis S Cids QB0 f u f FS :
npl antation pﬁgse%‘g o QIF E{e@'{ &g. &Fcuﬁ systefd 180 in an

WB%‘E“’%‘&@BCFIEW&?SGIWW@@ t he structure of Fi G 3 in a
fdorst weesls i§ §'€R)‘§§£ect1 ?@1? Bg' Q‘Jt%a}cg %Pulﬁls&tena 10Q, in,a, first mask

cr oss-sectional view o ruc
Bifieal phase; [0017] FIG 6 is a cross-sectional view

h C a second mask phase;
FOMBTIE B Fighyioaltbe FnEReC P of i fagmpiniaton phse
01 8ic tiiGe 40§ a etdSs-sé@tibiml &Ib\hebicihb REuPRSE FIG[ P Qalg]ﬁrs:t_' l§3sk removal

émis, a cross-sectional view of the structure of FIG
in~a fill phase; [0020] FIG 9 is a cross-sectional

W06y OfIGt & d dRbseYERoRA Vi Sitthd stﬁl)éﬁltrce&? Fé@o4 gnanaa%neal phase;

@i@ q‘ﬁé first mask phase; [0021]
080 HECP isgrragssvecdipnad fvigunes the $tuJ@tum<e°FdG Fin@ seBoridmmak phase;
RIS maGe7 isl iRt Rbh AN GSHe st{'ugglgg(lf {[3%:1"‘]@“'61%“1}%?113%

cross-sectional view of the s ructure o
BT FaEed miarcsassensienal viswonfahe phiasies of 00281 HilGphatd i S

0SS-S structure of FIG | in
[gg@tgl ?:Z?ngt?steé g’gg%sr%t'lo%\ﬁi ‘9 OE' g% { rcglit gystepm 1%)% ingan alternate

finstonaskdesei onal vi ew of the structure of Fi G, 12 in an

r e getchin h 0025 FIG 14 is
[?lr)io sriigégct |80na s'é%‘ g’fmﬂl hae¥ ot the stgrcire Pf@IG1§ ith ap nalternate

iaipﬂ@tatmnph:fse,ll phase; and [0026] FIG 15 is a flow
@Pﬁ{ltﬁé an integrated circuit system for manufacture

1s a cross-sectional view of the structure of FIG. 10 in an alternate first mask

removal phase;

[0023] FIG. 12 is a cross-sectional view of the structure of FIG. 11 in an alternate second

mask phase;

[0024] FIG. 13 is a cross-sectional view of the structure of FIG. 12 in an alternate etching
phase;
[0025] FIG. 14 is a cross-sectional view of the structure of FIG. 13 in an alternate fill phase;

and

[0026] FIG. 15 is a flow chart of an integrated circuit system for manufacture of the

integrated circuit system in an embodiment of the present invention.



integrated circuit systemin an enbodi rent of the
present invention. BEST MODE FOR CARRYI NG QUT THE
I NVENTI ON [ 00271 In the followi ng description,
nunmer ous specific details are given to provide a

t hor ough un(ﬁﬁlﬁ@@ilﬂﬂ)lﬁt AR NS0T U Ig)i\{, ced

wi || be apparent that the I nvention nay

d2hput, b C tajils. In order to avoid
\g%s CEI‘I ngﬁneﬁﬁo‘%&gs%éﬁwqtﬂgen TheRus S%%H% éﬁ‘éffqo HF FhrFn to provide a
§ly)§ngh1ug ftirgiingaefi thnyertiod. Fisvoses st willeRSpdrét Bt the invention may

tal Li t he draw ngs show ng
S Espattikbycifid PEsa ek e de g PLsGiaefat Prssahdnvention,
moxne m:uslmawﬁ 88m a@ftguﬁubrasr lafid RO dpst he s ”&&‘fdsg@%n detail.

or t%e clari t presentation an are sh

kggfﬁeythg 5adﬁﬁ$sa§hé? lq&emb?élmqn@ﬁﬁ%@e apppraeRdare |S@nl-dla$temmatlc and
Ii’(blﬂ toispdl € arl B OEchBN, SoRE &f 1l (ﬁﬁla&?&g a?e%r ARSI er glgt(gjlresentatlon and

having sone features in conmon or clarity
af° %hP‘fV{h Steptly pyreeeraied g thepfiguoes, IlanttdlmmnMahthlpia embodlments are

tREbRAANS HELABLd }%R}glg | Sblﬁg féa?ﬁésl%l %gm%r(])e oo oﬁlglgt(})/tr?aﬁﬁ?sg |0§ illustration,

ordinarily be describ ke re
FeougipnTiged tcomprehiasion Gretal,” siaslatsed her Rhtirds Sordefd RESher will

@ﬁluﬁn@b@%@s E@l’vktﬁ 1ké%0qtr§§c§mg1%nﬁv ntional integrated

clrcul't surtace, 5 orientation. The
{0928h "Ther tero a1‘hornze:iteli" Sas usedahéteine Gt id@ﬁheﬂezfspﬁnﬂhﬁéj lb@fallel to the

t def d.. T
goq?)fgrﬁ%n!ﬂ tﬂé’%{ g\x‘}rcul SSlﬂ‘flé%t fegquiegqe %fﬁtus O%regtgms %ﬁ%@nn nvertical” refers

t'osa dﬁwidn perpendicghae rto the heMBIntal as lﬁﬁﬁe&eﬁnedh Ophs u@F A “above”,
arg gefl ne th respect 'to ori zont

e, ¢ LTI Y4 ,7
IT Bpiam; o AR 5Oﬁde rfé% Cstdgwpld))i ‘Sighier’e Gowek ofitppert”, “over”, and
amaag a@é 84TRIRH $v1th[r959>3§]to HE%OE?J tpngIQ Zlﬁm%%rm?t 0T ?qeﬁgsetgere 1s direct

herein includes deposition o
ERpEsIRWE eEatsopnent | et chi ng, cl eani ng, mol di ng,

pggjor Y r
?’orr]n r%é g&gle:%rﬁ ?‘%mg@ e Jlre %m B%@ﬁ d gg? ﬁﬁlaﬁ&ﬂ} {pgtterning,
mp@urq det/eﬂgnm:m, ¢tshisd) oadeanmgc hmﬁding efmtliop rﬂélho%l 8t mafrial or as
a4n 2k e(s:éfn'bt S%Lghrm 100 in an enbodi nent of the
p esent I nven aligned inverted "I -

WP f Refersgy Miw am FKE ryahdteit id Oov! ©\iodeSecliSRAl @fe\zvo(;f an integrated
en a e 104, such as a field eff

r.st de
{{lg’léh\{\g?'sé% rle ahdn aFr"\é’@ng}F&t g thecRresepinveion. Asseh- ahgledddlnverted T-

shﬁlfeﬂaﬁolzttfoﬁf&&u&hw 102T96villdsrisdlatfRMiehPeen L0 <Y, &0 lwysugl? as a field
%fe %6’; field effect transistor transferrl ng

T (HOt2 Shgrdevice d§6i ek as elfisbt ¢flf€@atranssstﬂra’f‘1neoﬁrst device
o4 QR dHBaySRCHP Ny HleN & errdd @raﬂ@étmﬁdﬁ%gﬁl‘g ePochrors rons \A%et SI)O\KW requires

?ffect transi stor transferring not
qlecgical iselption: fromtther @CM@VMB 06 fwhidthemsyebd a aity@ntwﬁ effect transistor
thaR B ing Aol Neslfue 0
addi ti gngles |(I§)E?IH) di angltahcl?r{/ses {) EQ@ é@gf‘%ﬂlg&e‘l inverted T-
s§#ngp ds@fticarstivainer @2 pi’o'VTdes BEhéitibmar Eiﬁdlz&ﬂ)n 'ahd EhapBe Qfoss-section a

erte
shgl}fé &GM m‘f%llteqpe% .I 6 inverted “'ls’hgpape of the self-aligned inverted T-shaped

isolation structure 102 has an isolation structure column 110 perpendicular and above the

isolation structure base 108.

[0031] The self-aligned inverted T-shaped isolation structure 102 is in a substrate 112, such

as a silicon substrate. The substrate 112 also has the first device 104 and the second device
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i solation structure 102 has an isol ation structure

columm 110 perpendi cul ar and above the isolation

structure base 108. [00311 The self aligned inverted

T-shaped isolation structure 102 is i n a substrate

192, THe YR de®Se f0FhdsiaGRN SHBSE

al so has the first device 104 6(§7t134 he §§%g§” ﬁlaﬂ? é‘@?de&'lceb"dy

1dé maypat prevest elgeiang dronOankfzsring th iarsstond elwmeabdfakydy 618h as an N-

SHphoa deyice b . 114 not

pr evgntﬁlege‘g)gﬁfdgkge ﬁ pgrr(? n&gr%‘é %?lsﬁcé’ nﬁ g%‘éfc%é%%nﬁ%d@w ggt prevent

bolgy fo16 tra@[fﬂ:hn@?.o ahe fitst vetite bafy 1he Thecendligedi @erted T-shaped
ond devi ce body 116 nay not

S Beiol NELRCIol plolites SfteanT FHlatan  REFit g Ao holes fom

mangfermﬂglbetwm taefitst ddvigred admesdead devidangd
B %P st ructure 102 provides electrical isolation

{Ost5aGYE PEmescantie HBFtedeviceold s rdepmsibed p§ mgsingle transistor,
ramﬁ i i$ BilefstdodtthAend i b0
06 0“@30632] GFSOr T uStrat Vee m&%egﬁgﬁﬁgqyﬂﬁé{‘ oq’?ransmtors Also
vﬁ“&%failm PPEOgRss dhei fseendadevices | Mylsealse dpsiibedons a single transistor,
a first devic
nglyﬁgyg pse‘-gigre]l;Sﬁ)ga K, u hgtrsgcgﬁd ?%{g%slfogﬁ)aly reprﬁent a nuirrg)rer ofotran51stors
I[Q(]I3§kt derripg anﬁp(ﬁ@SZ théreinse clwveh deniscecli@ifal vigwadfStie integrated

th h it
S L0008, 2000 B BRI i R b b e

nlmhbé ovefthe suiﬂisatstl 02.5The pbd) 02id} 1dvef 20T ink@ pfcwwe taﬁ aFth,Gémem sufee
?oran&ﬁe“ s .shown .a craqoss-sectional view of

i ntegr at Iéséﬂat(gll?ycefnsf‘c}bﬁfﬂ ade dryey %043 The piggdergsk 2%1§§grmed on the
panl d>)ﬂdidjllaﬁér(2()2 AdelGdﬁor@éisth&%ﬂo@x?‘ Iﬂ% ll)%[le(?&ggle 'n?tnde layer 204. The

lied over the substrate ad oxi

OTRES) TYORA rleckinely mprited e ¥pecifig mbens lflcarpradmm@red pattern. The
pisétedst Proidesed barﬁHICQ @podtid¥ bf h%{aenlal@yoghnéd os1|t10n Jrocesses or to

nitride |ayer 204 is forne

poEciihy Keue belpwithq epvered hmmﬁ)amm&;hulga appl i ed on the

o84l esj. st e selectivel _
gjpplll g@n %tg%gég g e ;JHS?:E@ ?%%ég?tﬁomc fﬁa‘éaétlgl? Fﬁcﬁreramoves a portion of
hamnitadalayrrRe4 ap¢11 otporties io§ thepad vkide Sayar 2@ ot Eveted by the photoresist.

I t | rin 0Si t on processes or
PRI s A4 R beSul b BB parrbereaRu riom o ecess 206
@hﬁc mécrg. 2003dds AN the GhddeGrRheT §afern SHENd@S b?nthe photores1st The

Otropl C reactive ion etCh renoves a portion

t“%S‘sE IS ROy Bich 82 StRRING PRoGFSE: e e nitrige lozer 2@5%4 d e

[ I R2rifohow @/ BIRS, MkreiiDR ’
#%%{Er 204 gg;do the pad oxi de |S§§R§‘E Qfﬁ)%b g%cgo%}a-'r;)%wn(}fttﬁé Sfhcture of

VB4 i1grlepiatienaphase dds spragure of iEG r 2 srdesgo06n oxygen smplantation
302, 508 aPh QSR TREDY BEGLR 3 1?I{pﬁlan9¢1rt1(3¥| ’ﬂ%dm@% tlagr%r %04 and the pad oxide

photore5|st The pro oresist 1S renov
laysri2fp PFRYCIS? Bieexygerfimpiantatien A)2 pcmta'atlmgylero tﬁé)shbst[rz&9352 below the

Refd chie® fhg EilSae %y%r HHETE el Spad O?)%]q:?ﬂer 202, The oxygen

cross-sectional view of “the stPtlc
impisintatiom 309 rpepéiess . infbhide Stisstrateut 1@ miod{gh Ghe ZecRABGIRASed by the

cﬁﬁmﬁé YO&D nf.tlji'(Pel lg}rl]etr %11 20U the pad oxide layer 202.

[0036] Referring now to FIG. 4, therein is shown a cross-sectional view of the structure of

FIG. 3 in a first mask removal phase. The oxygen implantation 302 of FIG. 3 formed
oxygenated regions 404 in the substrate 112 not covered by the nitride layer 204 of FIG. 3
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302, such as a | ow energy oxygen ion inplantation. The
nitride |ayer 204 and the pad oxide |ayer 202
prevents the oxygen inplantation 302 penetrating into
the substrate 112 bel ow the volune covered by the

(0]
s T e T S A—.
e Vet feavigh tltehe&yg@m@sl&’e@ﬁﬁs 4(14r1ﬂ&1d=, s’tm}bsttdﬁel 1D a8Bipad okide layer 202

dt d | 202.
TR TR IO S
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el 4075 o R iR B S ey Farisn OMGR  he
BRI rRdferidd Rown @) FIKD i f
EI) G]t 3 and %he &21; o\flegggelugi/éesﬁ%glc{)&é %@&gg{eﬁﬁ& SHueture of
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6BEBYRLA LB 409 td P84 XQSR%LI@Iﬁ]l{iéfgﬂ)%a 0x1% 3b? ‘#&) The annealing

substrate 112, The pad oxi
PIOEGSP a@amsl@“@ctsz Guchnasyvdids MGH@VMSnyl thmburliﬁdlﬁb@de §1f4. The annealing

chani
}%F)gt%g?lﬁgz%oln%ggg é%%f q}ﬁ?ﬁan? PS H)twg{ S tHE ﬁpla}gregg theugied pxide 504
rsdecangethe fchalge(ydgpmdtaedhe rne@faemsf thebuti&d %}Fﬂl\i/éoim and _the substrate 112

i f 7
%%? g?h;%ltblr‘{glg% 8%},(1'? g&i:a@sa%llp??wg rﬂé%loq)é))lllggl %fﬁ{gq\,ﬂng old Voltage]s of the first
dvizs 08 ef Fi@nadndwhewedhd HbBcSTo6UERIE €1.Ofhe HoHGH oﬁﬁé B0 Rrms the

neal Ananneal i ng process congregates t
‘ﬂﬁ (H‘rﬁrg‘ﬁmﬁe A {08 of REC- loxygenat ed regi ons 404 towards

[0D®8] C &M efinch B BrBs@mbY bi 86k d&%&k&jﬁ aﬁ%a rﬁ@?@beﬁﬂ% 900C and 1350C

nnealln rocess repairs ects as vol S or
hét agl?f@ﬁgla ¢j dyratige bstiydead mq)rdlearﬁcw miflnes dhireainkdligg temperature

‘fﬁﬁ@ﬁ?ﬁ%ﬂﬁilﬁ%r?@%ggl?e}eg%m%ﬁﬁe ant ed i ons towards

the center’ o reduci ng the
(8% g é\fer theparkaling prioeess nempitadal layfer 50D stuhrdseilicox bsl@ixy, is grown

r at bur i ed oxi de 504,
ity SRSk PR o eg TR AR G o W roged iever so2
1gtym¢mﬂy foff tistsamd ey io€ €indil4 neferfal & the sM@aﬁeW@Zsméﬁtaxml layer 502
G, 1. The buried oxide 504 fornms t

xga re%z%lr %gecgst P{th? Wgtrﬁgg éZ qryabgye the g(ygfnatftb@glg]ls 4[Q1Iethat may cause

s&ncteal wiglprRegasblemy be perforned at a tenperature
ﬁ@{%gﬂ 900C and 1350C for an approxi nate duration
[ © PPiEXRb HacTad i Bovidenuthicker Ryer fndewkd fagrication than can be

aACEERRAN A58 gerd M1 M A e ¥
exerrgl ifie gvalnlgpes 0834 %reﬁﬁ%/ﬂ% annea‘%n'cgenergy of the oxygen

igplgaigten 3(8rpf§ Bt 3ampabe teéy@d a5 O@mpasasicin eaﬁJoéllﬂelnCWhere an epi layer is
PictA%Y A Sor@ih te 112 nd ab
burglP ed oxi de 58%’n }Eo%l{agﬁl %g,%s %{312"‘ ﬁ?w REb 3fyal?eﬁ§}e§°atter .
fegmtion of dweaah«b}yasdhe tfinet dseine 1 @F andfths semnh(miemt 186] @bt be spaced
e.112. . The epitaxial 502 nmay
R P AR EhE 9PV TR e B oam Sperebigs th effctof
tlm(yggeatlmplamagoro 362 404 dnhedl JBymiGiak Feetors tth Us@ﬁlii{gadheﬁw allowing
dSHE&M D hE3ad2d PLETE
1CES 1o be Spaced closer together and the invention to be used even in future technology
nodes where line/space requirements are more stringent.
[0041] Referring now to FIG. 6, therein is shown a cross-sectional view of the structure of

FIG. 5 in a second mask phase. An insulator, such as a pad oxide layer 602, is applied over

6



[ 0040] The epitaxial layer 502 provides a thicker

| ayer for device fabrication than can be achieved

wi th oxygen inplant al one. Therefore, the depth and
hence energy of the oxygen inplantation 302 of FIG 3

FRYp1S il SHHCRD A 60/PPAE %sﬁ‘ﬁe ?ﬁ) Qﬂh g?c{ew&uii@; 6%? aeagl provide an

layer is "not grown. Accordingly,
sitmhuent siEace detanothen insflatoa daven lsuchomta Iamdaﬂdyer ’604 I‘iﬁhblnﬁﬁde layer

9@4@9@(&{%@%&%%%%}@3?!1&%{) ohf st device 104 and the

second device € spaced closer together
[(Wéz]eaé imagk eldvmgebadandied y)n thal rdiide talyer @ Tixnadk 408Y@YIng a recess

f ect t he .ox tatjon 302
B0 EERR O L ol B D BB PR B s
al ahgmm@yer thebufieb otide bes ﬁzﬁtﬁ&ﬁ dheChc@d €51 QIR A8 AN @oé Mie recess
vent ;1 tg gsed ey i n future t echnol og nodes
IS é10 :ilsr%l % t28d S6PEESERYT @eglﬂt}h@g tially the same as

fneGéidinh d?&fl@‘fsblaﬂ&n EtﬁWt&r@ cblufan 60. Tﬁkeﬁﬁékn@é I%%Qféglh@volume of the
cross-sectional view of the structure of 'g_

ShsiEie | Haldpt willafemn thenadtivie cagions pf the dies dewice 1 handoti seond device
f@yer 602, is applied over 6 the epitaxial |ayer 502
and above the substrate 112. The pad oxide | ayer 602

H&¢31p rRefirdes mow thFth?h therdtin sushéwic e cfoss-seatiaridh efew of the structure of

t S .a nitride . |layer 604,
HIeE 4 BLAY B bhas3RD FAMoME o R abetlioniapaive ion et
ﬁﬁfbveS[ Of4Rn o@thmﬁkuﬁﬂfyeﬂﬁ% bqboﬁiaﬂ of 84 pad oiuae 1d9'|31t croa d&d a portion
g a recess

SEGHERRp AL SHERE G Dol BECHR A Hiv oy THipBITEdeep 604, the pad

spiécldyecoozeetd fm sublteatd eceas KAk énétéd%ﬁ{ill Veikenk
buri.ed oxbge 504 without the rﬁleedyfror et chi nélg X ﬁ]goz o

osd oFife P& Jbsdrengpdll is peendigulqiite dhedmrien exida rSDféthe mask 606 is
Rl 24 a@Bﬁ’tnﬁﬁH%ﬁﬁ)%Qsts ﬁ&rﬁﬁlevi‘htgihgla%%&lam lally the

sane as the wd he i solation structure colum
Pedtl ﬂ@éﬂ%w@vewlﬁ Gt thetein isiskowroh grves-gEctiothvd view of the structure of
lsI@jo%t inat & t ctive r t he

s Stl deV|1 %ﬂage Pglctluhe&g@?oﬁ %89 bes vefg%al ?%@4}’)51‘?0685 such as
Ipglf density glasmwv(ItI]bP):ﬁm wifh a tiegarial, mudllsassifn(mﬁkleﬁl substantlally the same as

tﬁé Bﬁ& r(}ié&%% ggg 6}-{ fﬁ'erh%&pql% éléqstggn%é 9%1né}§e gﬁstrate 112 formlng the
Etﬂai;lgnafdapvm:ted mapeaas¢1@uibrﬁ¢tmbmre 102 mpu@gapaﬁm Qb 81)2 o covers the

[ | ayer 604, a portion_of the pad oxi

iliedaeh 50 e U5 b sidsmelsro0e 8¢ Sisrniasbllexer B0AGERe strcture of
mawer\eﬂ] by ga qillRsk RO bEFheb prottEed ot

t he Eﬂ p oxi g&g I aye?)}t 602, gnprot hee substn(r%ahla %%ated al
SXFtSm pAPEfHG V- renoved forming a trench 102 to the
looas etk exiiflen RO FIENS, el [ LW
the buri edr%gr;(l de 504. The b I%‘gé'%} i Sggﬁr%r’g‘\?fe:‘?e‘@ OO integrated
AU settom hof imganpaliseretes first m@sk plipee. rmt mlswlatot asy\elr as6£)pad oxide layer
doR 044l Ref F e
or oséups gi?t@g{] é]l@ ggtl%glx\%teo 2f Irl;g'e df %x(%& {aSid er may prov1de an attachment
surface for another insulator layer, such as a nitride layer 904. The nitride layer 904 is formed

on the pad oxide layer 902 A photoresist (not shown) may be applied on the nitride layer 904.
The photoresist may be selectively applied to specific sections in a predetermined pattern.
The photoresist provides a barrier to depositing of materials during deposition processes or to

protect the volume below the covered area from etching.



FIG 8 init fill phase. The structure of FIG 8
undergoes a vertical filling process, such as high
density plasma (IMP) fill, with a material, such as an
oxi de, substantially the sane as the buried oxide

56646] E sgamenid flﬂroée%’ es{lc}isﬁszarf % ro%F Ireacégen %E\F <iht ée&ior\]/est a portion of

substrate 11
thapigisisdayes %@%mdmpmmmw padl3Rle 1'a'3tee 9g2aRotfdoldred BYBE photoresist.

o éﬁeﬂ‘lﬁglag&\éggan g pfl{q ox1 Fag%{l |%{e| Igg;gqll?lé%%o&eaﬁ%ﬁ)m a recess 906.
Stihe uistass e906foccﬁtan &eV\pléﬂ]etérhﬂlegaiﬁhttEiﬂ brovanerpy8d2 ﬂﬁ)yoresmt The

rocessed formng the integrated Circuit
b OB -G eERR < FimimrterehpRig: AbWciverE o

t[maﬂ]sl Reﬁeﬁmglmewrto BIC 105 Brefe s SRR 2 Mb&WelfiodalEew of the structure of
ﬁi@ﬁgr ated. circuit system 100 in an alternate ‘?

ghasé: IterRgte; igplaniiign phassc Fﬁh%tgtrlampa@fd“ﬁ(idé dndgrgcses an oxygen

YBlantaGoraL] &eh QY £low B ad..o
I aglgr 902 may provide an r%“&i)g rré)ﬁtn%@tfl laceT%F Bju er 904 ana
Oxide fayigl Q(ﬂreveaysethe oxygeth ingydardativint 10021 peﬂe&yﬁi{g iB04he substrate

Tli‘? b@l'o(zvr t‘hg ‘%olhﬁ%%v&% b#/ 3[18 noltmrgsedls}oﬁ% ;boar@d @dg %lgﬁjlalﬁfﬁ 902. The

| ayer toresis
phgenllmphamatldl)al}fﬁﬁ peifbrates Thethe hﬁﬁs&ﬁtesllﬁithrﬁiﬁgh th€recess 906 formed by

i,ed cific se ons in a
%‘é{uh%’ lr?rlltﬁeecfgpdgtltygf %&4 m@ﬁ% Iti’ft(?f"é]\e r ovi des a
WB] eReftroing apo 36 FiA g 10fher¥B i€ kho¥nSa &His'—sréaldiiﬁlpsgéb bt QP structure of
Eﬁ‘% sses Br to rot ect the vol une bel ow the covere

1P S8t eHP ﬁ‘g nesk seReEl phvsetlan |0ﬁlfjg°prlm@bi9@tlomum of FIG. 10

&smad oRyHeBMEd RBioRs | RRIGHINE G
t hgfgre]:l ped dg oI Sétyer Ct) su'bgtﬂlteef 102p10|t %ﬁ\%g%ﬁe@ e R?I%AC layer 904 of

g;g' d& apd spadepide @b’%%ﬂetf & Eﬁ H@ Tmlpﬁ@ﬂmeﬂi%d the'lﬂaé oxide layer
D02 Eded8mbRYALavRE 4th@%g¥%ejﬂ§te@ o%>§'1‘i'8 Mte rs?ﬁg ateatlgsghe pad oxide

ggrtlally renoved rma recess
& YRcnd sheimtridp éaypr edlemney be wmd:v@hlb)t ﬁfymlm’fbév bORecddyes, such as by

Eﬁé‘ﬁu@i‘ he fn%gﬂaﬁfcal e%igneartfz hOt %nﬁ‘? lni(dartqet%&\équ%;sugsgd ?(;5 create the

a stripplng proc

{JPQ@ttITE]tedReglemsr]l mg isnaVied @phla@on ByGmpldagitieh Bf d»é/ SHRMO0X).
E{S@S_ ecti vi ew of the structure of IgG 9 in an

gmop £ﬁ‘t°§ts ORetsErsdhe mplantadriprsip the qxysempig] regions 1104

wMﬂﬁisthiGS:eI&Et Or@RNa YufiBd aRldat 1108 BeHD. 18 CJ?;.P pg(gzgés repairs
5gy %x gen. ion inmplantation. The nitride aye
TS H %a%?l‘t?x‘i’rd‘é‘(’lf"ﬁyésr inte hyried enids 1tlA@ Theyageerling process also

d:d’ii@fe@ﬁt%@fﬂeq Ipila%éa 18@@%@5' A9 bR Ot tlﬂg Q(? %&1%%821061 ﬁeéucmg the

| ow t he volune covered by the nitri
CpEPPEk e iatpeiceogthe Phred cmsigéhoﬁ aqlﬂ am sabitare MQ0ove the

lgﬁ‘fé@tokﬁE q?Od %ﬁ ﬁgl%véyttﬂé Lol ﬁl ti?e thres:hg h ltltageg 8? gaggiast device 104

f or med opening I n-the ni
A G ﬁeanéé]@j: mq>n§leddva>y:ell069ﬁ2*‘lG1D0ﬂﬁ] buRedl @kidie g0® @ink he isolation

éﬁlu@urelgase fd%eorf%'lﬂs j s shown a cross-sectional view of

he structure FI G 10!n an aIt_ernateflrst mask
[|0@$ﬂiv dlhe pivgegiéng prheesoxiyg 88 pirfipmad bt fe@BerkRB2b @ edhloGoc 14 1350C

for an approximate duration between 1 second and 30 minutes. The annealing temperature
and duration may vary beyond the exemplified values. To allow devices to be fabricated on

the wafer after the formation of the buried oxide 1106, the oxygen ion implantation 1002 and



formed oxygenated regions 1 104 in the substrate 112

not covered by the nitride |aver 904 of FIG 10 and

the pad oxide |layer 902 of FIG 10. The nitride | ayer

904 and the pad oxide |layer 902 are renoved | eaving

L sad [ 12. T
AR, b SR P ool B EMRE Gy iy iflne s i
Prétﬁétllédhftﬁ}ﬂbﬁme Hambeve thé blptedcoesisé$06 such as by

| narl zat i
g{]"a?i]%getrﬁﬁg cg;?g)g[ggis ?? thegelﬁ 1S shIowg é:r(fsﬁ ect18@ égwa(tfél&e structure of
F@g il b s ard Alfetndts sccand mdsksphaeer anl iasuldyr, buthlagatpall ioRide Ofyer 1202, is

d (5% g(f %\é gﬁé ’\é%)f)%x@te[ 13,84@1& @3 %lrelﬁ | ' %ggefggl‘qgfné attachment surface

foe giines idshOdor ld}@ii\laﬁcﬂﬁastahﬂtrﬁle ndyef 1204 ThéGitrdicNie 8804 is formed on
xide 1106 (BO . The anneal ing process repairs

eputeddelayh2%s voids or inclusions, in the buried

v57e Al A6 1300emaANBeabiig oRr e
?heﬂl | ant ed |n3§}2 t gi)v\?ar dsOBttHg ﬁglz%(fig?é}olfz @?Eg{eglggstk %06 having a
15545882481 pa predeterinriped: psterncihay fe seleciivpledipaliedt thespemﬁc section. The
i § he sy [
ﬂfﬁ%@ alléb(ZSf:lgs ?{%MWE\(J({P Iltféé dﬁ%}(el‘a dﬁxq(il lé)% %%t he negv a ?tﬁang the mask
Bt Tod re@ﬁsst 1R88 tih netsztsomﬂe\asltha@mdoéxmm el(f6| asit reﬁﬁydntbethe width

ond devi ce
<oyl B Sople 8" AT 3T IR G St et i B 1206
asets il&8vo(himeriGhe 1ubs{r&95@l then evilaisieathe BEIVR T OEERSor MY first device
ﬁﬁ Rg for rreg at, a tenperature between 9000. and 1350C
PAd e SEPE dpvies Wodur ati on bet ween ' - second and 30

[m)sn]t Ghe eld1esi@GTaRd éﬁﬁxf’aﬁﬁ?&rﬁﬁ $F €1G. aﬂ"ﬁtodl%saﬂ Ry BRY process for

tt\‘/) beyond the exenplified values. To al evi ces
Brie s A T ghapgst isplatan sémcmrﬁelqszrfaa bn Tofs provides

zInh%hQIth&G t@d- 6 Iﬁﬁ;?l% mhd2&eBH Efbver Qe Ial[ﬂfplkjgﬂ% %%‘ﬁg{] density.

and tR annea process i s chosen s
0834 r Referdrgmamaiol Hlﬁelhahmn al shpeng.crass-ystiahdl vives &i t]jle stSicture of

e t above the buried
Iﬁi?o%f Hl[a(?O@f&lg]%e? Bl p:}]lggen é\l}lve Cl‘lll’)ﬁﬁttj?CGSﬁo ﬁléc gis ﬁn FI%IS%WBWC%UVG 10n
a¢ho mﬁOS/eél:a partien oﬁ/themtmfe layee 1204, u@bttioa o@fhe padl xidd llayblnl 202, and a

rna nd, Mask h se. i.ns t such as
A P B R B0 hou 03 16 BY ek dgbEOER R L iedineer 1200,
thd #ad okfide lﬁﬁfﬁt 1081, dad krysabstthB0R 2y paHi S G/ oA formmg a trench 1302
for another insulator |ayer,

gﬁeggwfg‘g f@?gfhelﬁwh e i perpindionja e fhelpoiad ogide 1106. The
thak TROb @AemdéRe, sﬁ@l@a%ﬁ%ﬂ%éesé—% thb QQI%’?] la Oﬁr w

1206 may be appl ied on the nitride |ayer

Rolserineanavniy HG. He dhesein isxbgwnin cspsm@demaé vivivngdhe structure of
mat 48riA e Bt Gl §hhdeY ¥ BBt S S
secti on. v ecegﬁl 208 i's a %eg%fegﬂ%vgreﬁé%%eg%gs i fical filling
RE9GCefe Sl!Q.}D@S Vhlg}h d@nSIWhﬁadeDBD fét, chitingp tdatbnahsﬂnch as an oxide,
180641 i S s,w de.as t
S &Q%ela 1§]1§18 Sglﬁg §sfté1% r%g%éin‘%’“ 9 ILIO%l A s fil C_I‘ayer IPAE)Zkas tﬁe trench 1302 in
the substrate 112 forming the self-aligned inverted T-shaped isolation structure 102, The gap

fill layer 1402 also covers the nitride layer 1204 over the pad oxide layer 1202. The structure
of FIG. 14 with the gap fill layer 1402 may be further processed forming the integrated
circuit system 100 of FIG. 1.



substantially the same as the width of the isolation
structure colum 110. 7310 Mask 1206 protects the
vol unme of the substrate 112 that will formthe active
regions of the first device 104 and the second device

S 10987he o8 £4aLU3LO | ayer 502
m FI pfF’ oV deéﬁg I%l(s)’v\@?%cnost %owg @ %/5‘? ARtpggated circuit
ﬂﬁ@ﬂsbﬁm fat mgnefdctimevod nheenhte“gra;éﬂa@ﬁﬂlt |s§erﬁénau o(Drh &t EMBéd#nent of the

ﬁrggegpfnvﬁtgh Fhe %Srh{em c?w%én El’éé‘{atf’a}?da Bioghd?02; forming

@iewvlg@ordmhltg/bas{: ﬁlDﬂixé]sulR&ﬁte IWithdgt feovdl @f teGubstite in a block 1504;
&pef%e n is.shown a crgQss-sectional view of the

TRIF & TP TeEEor 1 the Fubsiraig et iaitie elatipn pignopiradese in a block
Ho6et chi ng process, such as an ani sotropic reactive
{p@% et ch, renoves portion of the nitride |ayer
A, 1chasGeen Sreoptred et thepregset teentiop drus ha0Rymeamd agpects.

05 I%h@fbe&h&
1208 o Era 3 aRh Rl felhePal uiBBHRY R ove contol
TSR aleyield 20 formath itotnsion sirstiuratfer thd 2arsitre tRAmidyadabik isolation
fgpeved formng a trench 1302 to the buried oxide

1100. The trench 1302 is perpendicular to the buried

893 e An a@eet iF hthat thas;kesbﬁt()ﬁ]vblﬂldheﬁﬁhﬁdthe DuEEd %ﬁld@ ortion of the
Eél tio%%!tﬂa&u%rﬁé: rrallt he nitride |ayer 204. 0p
er r1ng nowt P TqGusipgpskss gng %epélﬁ%‘?ﬁrb}’almplamaﬁon of oxygen.

'Hlecdegﬂls Elﬁcﬂdnma]ength eaMdGIffldﬂlhﬁa}SBé BN & \Qlfule fvh%ng}% ti[ﬂle etch and
é{illrternatefl % ase. The structure
%ﬁ*ﬂ YPsPrope fa detegts jand vpids fgding e eenizs] a@uchatmtynssges of isolation

stedsiet y pl asma. (HL13P) fill, with a material, such as
%1 gm de, substantially the sane as the buri ed oxi de
Q4698 . Amotyaraspedt pf thgpeasent apentiri 1|s nlst thheolunmpohlohiiﬂifmd salf-aligned

ihheed llrbsﬁﬁlgeﬁtlgolgtflo% strQLeie tll%ef wrlﬁhe @gs%ddn%,egﬁ\ég gplémplc etch to

-shape I solation struc

theypmied joxige cBveeateh tirbessis tfollqﬂ‘&dllﬁ!)adﬁg}ﬂ%ﬂéltm&hlatﬁlﬁ TR8digh den51ty

1 The ructu of FIG 14 with the
B I 0, T TS Lo EL A D L
stm;élf edpegrstte rmahe sv]ﬂ-dhgﬁ@tsﬁl%ﬁeﬂqoshﬁf)ed'ﬂcﬁtloﬁ strh@e61

ow to Fl herein is shown a flow
[ﬁﬁﬁaf t ﬁ{ ?iglgﬁle ﬁquna }lc;ébt g plfeég}t fnvegwlgeﬁlq_q; @0 epigaxial layer of silicon
afrentht dow unerg®fimphatativh @gkiRt Bdical dxddl trns léﬁ‘ia%ml él%}r%] T@g%ﬁjust the

t.of the present invention. The sys
d"*ﬂﬁl"g&g‘sg‘ﬁ?"&v@aﬁi%@s welk ap sgppigtdaniage, sudl ackadB0an the surface of the

st trifie ABovedRe beRkdkide nITﬁet(fa %yﬁﬁ% Qiﬂ%g sathgrutg% Eln(igeglﬂﬁllil%/amablems if

wi t hout renoval of the substrat
nplpddrsstpda Fherepttaxipldasr stavralsonlowhedeerb semsay eersextsitgsilicon over-

léyéledlfecéﬂtﬁltthg v&gg&g#%ggfﬁgt?%[u n a block 1506. [0057]

een SCOVG he present i nvention thus
(40431 nYeternothsr asmetc@fsthe [pB86@] inVéntbass heeslftilizaey afvefled T-shaped

| osed s uct [&.an t he nprove
1%%%51} gtFl?cug- n %nprovement ?/Fsge& ratip ?fgtﬁwaaﬂgw teggrly isplgtion. The
wider tuenich raEofp)owtldfsanC@refallexfeSudtlbﬁtm MY asp@k $Riol Yah@kleRdh. The lower

aspect ratio improves the gap fill and isolation.

[0063] Yet another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing

performance.
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failure, [00591 An aspect is that the present
invention is that the buried oxide portion of the

i solation structure nay be configured using nasks and
separation by i mpl antati on of oxygen. The depth,

th, .and width be controlled while
Ld\;]'g?ﬁl § ge%en%l}d? c:\]tg?re\}a&aglﬁ aspRgts qj‘g@g prepgnt g%vglag)npﬁogmumgly further the
defeettis tel:lhﬁblugytd&t le@satiﬂeriﬁxttl@vd}‘om rol and reliability
g@gngr @%Iatl structure. [00601 Another aspect
hel (- BT erth Gamr prst thak the Arfeerated cisait sivter oretiodrand pparatus
bhie pRbdnt alve@dAGurnish Vapses
str ugt urne r‘r/aybe ’?lgrsrredf,vm tt %gq%asffgrgl rec &Hd& 4 unavailable solutions,
fl?soﬁﬂdcﬁm‘é]lo@ﬂ agipctstipreinisaraied drirowi s.isetem‘ﬁh"ﬁleerbmﬂtmg processes and
Elfn(ﬁ BforsSard Qdi gwamf &)Spéf?ﬁl&tlg(? QI%C(EI?{}?]R) dc',:}gghlx a/Fraat;II-e accurate,

hi g denSIty plrasma ap
fqnélgvg apd eifedtivé,cmd war be shiplbheved By hédpiionknolii Somponents for ready,

r S to formthe
% ?ﬁﬁﬁ %Pﬁgg} %q?ggﬁg iy WBW”%?%ucture
[@Wllwm thaotkhitun 1as peat dds&idedad coliiRtik Q/ﬁlﬁ I@E:sger:]mﬁc best mode, it

qv% % tgéﬂ¥ldes an epi.taxi al | ayer of s
PIES YW TR ALt Thaiives: BedifiRations.(ang vBiAtions wilk belepparent to
t'ﬁbﬁ: ﬁﬁlleﬁaﬁ itted ar{ ﬂ;y t@ﬁﬁleaﬂd)l‘éé&né B&scriptfat ﬁcﬁerlhEl?,r it 1i<1ntended to

ugled OXqu | as repalir damage, suc
SRPPeALISHP aliemagivest mediReationt, ead warigbionse whish fLmitiid the scope of the
ﬁaxlw&l cldihg. da t rel|
(5 lems if gigtg@e égg%{%égge %g&% }ilfgtr%l)luogl A ?}%Faﬁ'lccompanymg
PYHEH et bft}éfeqzrﬁtede|lﬂn}stm'evesamd nus-lhngtmg denseon over -
| ayer directly in the | ower cost process option.
[ 00621 Yet another aspect of the present: invention is
that self-aligned inverted 'f-shaped isolation
structure is an inprovenent in the aspect ratio of the
shal l ow trench isolation. The wde trench also
provides an overall reduction in the aspect ratio of
the trench. The |l ower aspect ratio inproves the gap
fill and isolation, 00631 Yet another inportant aspect
of the present invention is that it valuably supports
and services the historical trend of reducing costs,
simplifying systens, and increasing performance. 10
10064] These and ot her val uabl e aspects of the present
i nvention consequently further the state of the
technology to at |east the next |evel. 10065] Thus, it
has been discovered that the integrated circuit system
nmet hod and apparatus of the present invention furnish
i nportant and heretof ore unknown and unavail abl e
solutions, capabilities, and functional aspects for
integrated circuit systens, The resulting processes
and
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15

20

25

configurations are straightforward, cost-effective,

unconplicated, highly versatile, accurate. sensitive,

and effective, and can be inplenented by adapti ng

known conponents for ready, efficient, and econoni cal
: i.ng, application, and utilization:. 100661

%:aﬁé%ﬁwngerdilsﬁgent !Ogn has been described in conjunction

Wit h la spegiififegratedsircmogaten domprisisgt 0 be under st ood

t hat many. al t r[}a{ej ves, nodifications, and variations

wi 1 BE"EPPArERt 0 those skilled in the art in Iight

of t herniihgae golafign deseiire BhicR the B QFatH RELIGL rdnboviaPof the substrate:

intended to, enbrace all such alternatives, ’

modi f i cat ®hs, and variations, which fall within the

SCOp&foRing B lrst trAGsisuSr el sBibdiBite nbktlto MBEL SIS structure base.
hithertofore set forth herein or s%omn in tﬁe

acconpanyithg sySte@vad 8fidde; i ’ N .
illTustrative Sg{nd non-1imt ilrﬁglalsqlgnlse_ %{) C%@?SH}@ f&thing a second

Eangistee gext & the isolapipn ptptcaye basednditrag upposiy sideeti the first transistor.
conprising: providing a substrate; formng an

i sol ai on 18¢ pystenueseclyimee in daitnhlefughdysomatigngi t hout

removgl; t ' nd formng a first

transi stlg% : |{r£n}€cth ?llg B%us E@s{tr?igtt% %r? ésfﬁa%f)g S?lgcéurf: g%?f‘aaat“ldo n

st r udbumieg bask-alignedTheesedsT-8hapedssotitiah edctin® Witlaamap fill of the
further c%nxg‘%li sing form ng a second transistor next

to the isofation structure base and at an opposite

si de of t first transistor, 3, The systemas clained &
in cl*aim :}E? YT AR 28 &gaﬁIBF‘? & fgim ﬂof“ftg?r ORPrISING rEEMEIRE 4 epitaxial
lajre oserhind gudstentd andttheisblagdpduuoiredakdiCt ur e base; and

formng a self aliened inverted T-shaped isol ation

St ruct ur eTh §Rtein Go@aifdell in Shint N herbmSB&Ring the i99Mion structure base
SYyst eFr%tas .Cl a& med in claim1 furher conprising grow ng

4P YRiG 1agludes gypaaling, e ivofion spwtyrabase smigrm hduried oxide.
i sol %ti on structure base. 15 5. The system as cl ai ned
in clfai m AnHeFateA creRMYR§MRBPIgeE at | on struct ure

base prdviliihdesubdlsit,r at e i ncl udes anneal ing the
i solation structure base to forma buried oxide. 6. An

i nt edPERRERAICR AN strygtytedmscio Mior subitraty witlprubrendivalgpf the substrate;
substgatiss » £ Lsolapion . stn. .- ture base in
t he subsflt?gr%t %c%ﬁt?%g%?os’}rét%é@%le%g}a P ﬁseﬁ%cﬂg%{’?sg’t e; 20

f or nifergping # selfehigied inhetelubshapad ésotatioh keuits@l witi @ngap fill of the

structur etrpn%ﬁ;eénd

forming a first transistor in the substrate next to the self-aligned inverted T-shaped

isolation structure.

7. The system as claimed in claim 6 wherein forming the isolation structure base

includes forming a buried oxide with a low energy separation by implantation of oxygen.

8. The system as claimed in claim 6 wherein forming the trench in the substrate
to the isolation structure base includes etching a self-aligned trench to the isolation structure

base with a patterned mask.
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formng a self-aligned inverted T-shaped isol ation
structure with a gap fill of the trench; and form ng

a first transistor in the substrate next to the
self-aligned inverted T-shaped isolation structure.

25 7. The mas cla in_claimgb6 wherein rm.n

Che i Sol at VSR AR pipire el p SRR O i g abire Merea T
b]thleédS(ﬂrmlod etruttie @ith ake %aprfmy oﬁ éfafra@tchoifclayles forming an isolation

| ant ati on of aoxyg S.. The stemas clained in
GUVFE BOLRRR ﬁheffBngﬂx hlésnear i} of the\eenchipst r at e
to th ation st ruct ure base includes. etching

sel f - ﬁ?. gnel SYHER ek clpgnadie cl.ﬂ%ﬁéﬁhpr&w @wmsﬁhﬁself-abgyé inverted T-
WhapBd asddaioh Qi1 Gre TRk - thél%hg ﬁllTB? (Y RERM ﬁ%lu@ésafoﬁﬁgl I isolation
claim6 wherein formn e self-aligned inverted %

stegsed cvlglanawoamswlu&wﬂ@eww the gap fill of the

trench i ncludes formng an isolation structure colum

with he hiytegentesi qinpuip Fystamacooxiridieef i | | of the trench.

10. Th T%emas claimed in claim6 wherein form ng

t he se -ali’'gned inverted T- 5 shaped isolation

stru cammdammstrutthe bgspinfthd dubsifatet without enwivali af detsdessrate; and

the obProapREE b8 hosTy e b P Rl ER s By e o

conprisin subst.rat l.ati on structure hase.

o bl sunte SeEHAF bRBRE i Elhish 17 SBie? Rttt Serd Siptor nex
1( the dsofatitss ftrulctudd tsds S b atiaf ophiRitS HOSI1tAE Brshexdsistod. t he

i solation structure base, 12. The systemas clained in

clai mal fThetshesm eOapPiediingaid SERORE doRASIngt Or next
to the isola |o structure base and at an opposite

si de BircHHen trgte & Qe dyoltion gigucturg asgyandem as

cl ai meekif- zﬂlgﬁé@lh{ﬂérgea 8 ﬂfab%ﬁol%[ﬁ&hﬁ%ﬂh e hERRAGHNed.D
the substrate to the isolation structure base; and 15

a sel {4 al |"§fées9stérﬁ\é§ rctaﬁgedTmSJ‘ﬁ %elq fuﬁﬁér%h‘fﬂﬁsﬁé%ﬁ'%lﬁ&ﬁl layer over
with the trench fille The systemas clainmed in
dhethstrpte aflélflleh@ﬂaﬁ@@ﬁﬁwt@‘ﬁrbgsean epi taxial |aver over
the substrate and the isolation structure base. 15.
The si&st emhgsyeemiapsdimerd ol ddim 1 wheisein dheniselhiéon structure base in the
kqal %H%ﬁ%&&%ﬁ&é‘re base in the substrate is a buried

e

oxXl e systemas clained in claim11
wher ej 4. The system as claimed in claim 11 wherein:

the substrate is a silicon substrate;
the isolation structure base in the substrate is a buried oxide;
the first transistor has a device body in the substrate next to the isolation structure
base; and
further comprising:
a trench in the substrate to the isolation structure base; and

a self-aligned inverted T-shaped isolation structure with the trench filled.

17.  The system as claimed in claim 16 wherein the trench in the substrate to the

isolation structure base is a self-aligned trench to the isolation structure base.

18. The system as claimed in claim 16 wherein the trench filled is an isolation

structure column of the self-aligned inverted T-shaped isolation structure.
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the substrate is a silicon substrate; the isolation
structure base in the substrate is a buried oxide; the
first transistor has a device body in the substrate
next to the isolation structure base; and 25 further

Ctr et or o T eEE Ubiled £ Rty Thsefin Pectraon Hbucen isolaton

Ftsi@hm p@inmatqf ulod sﬂiﬁallgnédl uivhﬁed T%H@Jad ﬁsdldtl@ﬁ‘ strdcture BRE the isolation
%ﬁ% csa neq 1% $ mﬂereln the trench in

e sub s?n%fénF%1?531 ﬂgaﬂﬁ? 8H98t ructure base is a
self; nch tonwg i solation structure base. 30
18. e s ?i’é ag plameddn Flaue 16 vherew thinesifelignediaverted T-shaped
tmkﬁmﬂsﬁ&mﬁewanSmaaghﬁaﬁ@t|on structure colum of the
self-aligned inverted I'-shaped isolation structure.
13 M The systemas clainmed in claim16 ,therein the
trench filled is an isolation structure colum of the
scif-ali ed inverted T-shaped isolation structure and
the isolation structure colunmis in contact with the
busi ed oxide. 20. The systemas clained in claim 16
wherein the self aligned invested T-shaped 5
isolation structure is an oxide structure. 14
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