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SUBSTRATE COMPRI SI NG DI FFERENT TYPES OF SURFACES AND
METHOD FOR OBTAI NI NG SUCH SUBSTRATES FI ELD OF THE

WO DNBRITISBN The present invention relates to suPGI/D8108%044365
for sem conductor fabrication, and in particular to
patterned substrates of satisfactory crystalline
qual SUBSAIRIA TENPOMPRISING PIRFERENNTYPHS OP SURPACHS
| nsul at o NpAvA2EH OB RROBYR INING BUCHSUBS PRATES

M croel ecTroni c devices are typically manufactured on
either bul k sem -conductor substrates or on SO
substrates (SilicoRIEnDIOEIHE ENYENTEIOMNS al so been

rogposed to use conposite substrates conprising bul k

gr iﬁg P%%ﬂlt%ﬂeng?‘éﬁﬁess@é}lb%%ﬁﬁ,goiﬁng?@éjg‘?@?%b“%ﬁtgon’ and in
particBRf iRt ARd Qfb R oP 3ithsBIcRRY cBMRtdaf 8ty hd F8RBFRInkbulk arcas

difficult because it requires formation of |ocal areas
and 801 Sibeon edlnowlathe) aresst to bul k areas. In the case of

waf er bondi ng nmet hods, such | ocal oxide areas can be

formed either on the top wafer or the base wafer, and

can give rise BPAGRGROUSD OF FPHENNVENTPOKTS. | n the

case of a SIMOX type nethods (Separation by | nplanted

OxYheiRylecemip dpyees arohipirally meway fagiuscdemerier Yulksemegondyctor

4
5 BLLSOR L D B ETPB A AGBl

on o sus si'licon
compesigtsubstitesebpriSyWARYar€Es ahtiiS OINYENT SR cIheUPb@s69t71. The
I nvention provides fabrication nmethods for patterne

[ : d .
fabrigaar ¢fatuels Pifferacd SUBF RS BoRITHbt AffiG b egir it 7diiFRg formation of
locaP S B Hl(l)lx{ﬂe%re% b%ﬂg r§§. IR s 8}]@ fePB&{Hiﬁ%ﬁ]l thods, such

al SO provi ges substrates ?a ricate %y tFie provi eg
locahetiiogsas Gubistfomhabeither dinthei toy eafdr onthedaps wsfer,aind can give rise to

insylating | ayer di sposed an Iyst region of a front
so-cp el dping’” suhfion ,dfnéﬁ% Esef A shiox Bpemhadi4Sensmigionddmplantod
OxyFé}ﬁ)}Jiu%h'l&gl bAYE brcah sk RBnARAIY FRRRY il MYSFigHaBRARE Dulthe
_“I'east on a second region of the front face of the
diffesenpiabthermallvapargin dfoHaon loaidss verawd nlgcanrgiessposs el stress, ctc.

surface over the second region. In preferred

enbodi ments, the invention provides a substrate

conpri sing a SUppOMMARY OF THISINVENTEOtef ects of a

size greater than 10 nm at a density %geater t han
103he pEsent igrcatior provifien fatnsatemmethads fos pridgrnedysubslyates of
. di : i r eqi.an. of f : :
satlsga{ucg%"g r%ﬁgtaglﬂéeu 11%1%115?%@ acl%g‘{pglglélg bglﬁqs{)ré%srelagld()szﬁ?aﬁ%f& tﬁ{@ invention also
proviides yhisstiateg fhtajoated banhe provalddinidtiooda] | ayer di sposed

Substrates of the invention comprise an insulating layer disposed on a first region of a
front face of a support, a superficial layer disposed on the insulating layer and an additional
layer disposed at least on a second region of the front face of the support, the additional layer
having an exposed surface over the second region.

In preferred embodiments, the invention provides a substrate comprising a support
having crystalline defects of a size greater than 10 nm at a density greater than 10° /cm” or
greater than 10° /cm’, an insulating layer disposed on a first region of a front face of the
support, a superficial layer disposed on the insulating layer, and an additional layer disposed
at least on a second region of the front face of the support, the additional layer having an

exposed surface over the second region, and has a thickness sufficient to bury crystalline
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at | east on a second region of the front face of the
support, the additional |ayer having an exposed
waerbaexsoover the second regi on, and has a thi BRIIES209/044365
sufficient to bury crystallinedefects of the support.
Preferably, the substrate conprises an epitaxial |ayer

defedts bRAREUpFHE! Plch@alill FtE sitRethRRoRpribdinldpaitiafl 8¢& adfanged over the
t he Sﬂggort, bet ween the support and the insulation

first regpest of the fioptfase peidic shpnedi, hetesn therappery et thensulation layer.

provj f nuf act ur | 1 €O -
oSBT IB Bl, OM PR ST i
semiconIct@istrgctareSupipp fricludds paviding @ wsbstragWoaipridigglaayipport, a
di sposed on a frgont face of the support and a )
contgyygry Iseping laygietisngsephor e fophiaenel the supnert 3y 4 saperficial layer
. f ' . ' . f '
R0 PR, 5SS SPNEL AR LSRY a0 En by
supcaficialt lager] them kanovinge thapeperficiablagecnd dha egilatmgingavie radcond

.by the king | ayer, and en_formng an.additional, )
regiog} wicdy b P hamak ey %‘if{eﬁiﬂeﬁl fpriiee SEufiiionn @rf‘cfﬁr.aﬁy planarized,
layeBR!EE sdd5mPRIGT. ON OF THE DRAWNGS Qther features and
advant ages of the invention will becone apparent from
the follow ng description and the appended draw ngs:
Figure 1 illystrat 0di f s and
substrat es o#§9@31§§§§E3 Ef?ﬁgﬁgﬂﬁ{Egﬂg$ﬁ§§?§gtes
f UOHRE e RO B B IVaita8és dflke IREMQGSYIANECEMB ShpaE0 FroM the
the invention; Figure 3 illustrates further

follogving dessintien o1d thpeppradpddewanrgs: subst rat es of the

B

I nvention:
I | Figgikd 2atlestritgs Tlrtier emnbodina®ios tlef méthedsmidnablsradsydf the
substrates of the invention; Figure 6 illustrates

invepti®her enbodi ments of the met hods and substrates of

the | oo . N
enbidTents P [t fodlbiS§r ER b oy o e
inventiment i on; Figure 8 illustrates further enbodi nents of

t hﬁigrlrl?et £1 ﬂpusstrgtgg fusrt ke)? grglggcﬁrsnegtfs otftcLee rilgti/lg(?st ain(c)ins;ubstrates of the
invention;
Figure 5 illustrates further embodiments of the methods and substrates of the
invention;
Figure 6 illustrates further embodiments of the methods and substrates of the
invention;
Figure 7 illustrates further embodiments of the methods and substrates of the
invention;
Figure 8 illustrates further embodiments of the methods and substrates of the
invention;
Figure 9 illustrates further embodiments of the methods and substrates of the
invention;
Figure 10 illustrates embodiments of the invention that include the formation

electronic devices;

™I.£nYN00 1
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Figure 9 illustrates further enbodi nents of the
nmet hods and substrates of the invention; Figure 10
WO k010902568 es enbodi ments of the invention thatPCHUB2008044365
the formation el ectronic devices;Figure 11 illustrates
further enbodi ments of the invention that include the
f ormmtd OnilRk@StS RIRthEr SRYIERSHts b BldriBvchéioh kHa¥ SichRle@Be formation
further enbodi ments of the invention that include the
clectroiriprdeyiess; el ectroni ¢ devices; Figure 13 illustrates
f u [3 ?er lf m?t%t?? @%t%elo %Ieﬂ{)” Crélgt?t\s( EP {he(%ffvefggﬁ tﬁa?? cyu%[% tﬁé1 Forrnatlon
ebcﬁ@mthewc@mbodlnents of the |nvent|on that include the
fornatlon el ectroni c devi ges; ure 15 illustrates
anbigves | bitbsaiaehther crabpdimpits ﬁf ¢ Msrimyanien {114 ingheds the formation
L ectroni c devices. DETAI LED DESCRI PTI ON OF
elec%%’&%?&%&%’ EMBCODI MENTS The preferred enbodi nents and
paFtgueul aillustcaopfuethedaslordilneds bétheiinvenhon kichit belgleeine fasmation
examl es of the scope of the invention, but not as
clecironip FHE® he present invention. The scope of the

pr @ Rt 15 NS4t CThoRie Uhio Ben e b empifRd v Hat fn%fu%m%mg

e clainms. Figures 1 to 3 illustrate preferred
ebcawbodﬁwemns of the substrates and nmethods of the
invention. In particular, Figure 1 illustrates a

substrate conprising support 1, continuous insulating

| ayer DETAHID PESURIPPION f(ﬁchNFMEDrEMBOBMENTs

superficial Tayer 3 di sposed on |nsulat|n% [ayer 2,

as Theprederrad embpdimerds g0 pastigderepepesidesedad bﬁreln sHould be seen s

I I r

WA Y e A -
the phdeart inkextivni shguld bpelktarmint vslqalyreferéhcam(dthenﬁaﬂnat i n g

Ia er in second region 5 not covered by mas

%&ureﬁ I gddilpstetaprefeatrdrenpodgpentheifhe sulferies anci ﬂlethods of the

SR AR oL iRy B, conion
insufatiag dayez 2 dispesed.on foomfact of tiygottoly ahéwelerfodialiask Brigsposed on
. ayer 7,_as sho by arr 8.. The pl anarizatjon can be
insula B Faadt 3 g0 BOT L SCH oSt GHERR Eaf it a2
illusR9fel 8fat ﬁﬁsﬁi%ﬁ%rer FisddiBedion fitsHRli Rt £8f SPBIRIATBRLS3 O fier

substrates result fromthe above nethods after
removing supetficial layer 3 and insulating layer 2 in second region 5 not covered by masking

layer 7, additional layer 6 can then be formed in second region 5, preferably by epitaxy.
Figure 3 illustrates that additional layer 6 is then planarized, e.g., down to the top level of
masking layer 7, as shown by arrow 8. The planarization can be carried out by polishing, e.g.
by chemical mechanical polishing (CMP).

Figure 4 illustrates embodiments of substrates that result from the above methods after
final removal of masking layer 7. The resulting substrates comprise support 1, insulating
layer 2 disposed on first region 4 of front face of support 1, and superficial layer 3 disposed on
insulating layer 2. Additional layer 6 is disposed at least on second region 5 of the front face
of support 1 and has exposed surface 15 over second region 5. Since exposed surface 15 of
additional layer 6 was planarized down to the top level of masking layer 7, this exposed
surface will not necessarily be coplanar with exposed surface 16 after removing masking layer

7.
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final renoval of masking layer 7. The resulting
substrates conprise support 1, insulating |ayer 2
wWaeleEposxsm on first region 4 of front face of SREPUS100%044365
and superficial |ayer 3 disposed on insulating |ayer
2. Additional layer 6 is disposed at |east on second
r eSuppbrol &ld superflciQMyet 3¢8n BmBiRRRffEreAt RAA-cBAGuCcting materials or
exposed surface 15 over second region 5. Since exposed
the samefsgaécaslustingagtoriabput|withadidierogt ovastaling eaientadensgdoxnppth.
Electtrgnlicth%vfcgf ?a:ne[}{gr{ b forr%(? Iﬁ{ tlﬂ? d&fﬁéfgr{t nze}ter'em.s&ﬁ%f)ﬁﬁslegld suaerﬁcial
surface W not hecessari 'y be coplanar w expose
layeB8Ipfeebli@omiptiss siti€d) gtihganitns kiili@nh@y@anidmSupADM-type semi-
and superficial l|ayer 3 can conprise different )
condysting %ﬁ@a@twﬁfgawiéeﬁa% Qr GrAs ioptiguatly 18 @piraigd sate: iHeg instance,
ey r - [ r -
s B e T O B B AL N B ALl Ol matcrias
for NIMICRSetr gststarg tvelrareds silicGuo ppobd uskddodinpupanputedi@bitd andeanalg
. preferably conprise silicon, germani um
C“mgpiicon-gernaniunl or 111-V-type seni conducti ng

MBGRG a8hS ISLED pRFerhPIF caftBe LhiRROS 1cQRRALTRY drX, 4nd Rore
strained state. For instance, germanium could be

prefahblydatasn 2ANMDBNd 2ansi aitlensshanadfdnrhy Superfigigblayer 3 preferably has a

: i - d ' terials f N t i , :
tnielRE MY OO B B e Pty SN TaRp TR ae o PR Jp ppigular. layer
3 préfBfibBNRls Aghiekfickl bétSveeh NS dhBdnd® drd Y& plahap AET @fpddHon SN
have a thickness | ess than 140 nm and nore preferably

tranggioipeerbepwenh 2hem 28d Adney for serticaliawtipls gqtn trapgistors.i ci al

la %Eiit%nﬁ)lrlg r66ig ra!il) & attMC E&%%ﬁfﬂ? totlglﬁ'p 3189 oM of the
an% r ?erera ?éy %2{1 % g%g nm [Sn

nore p ween 5 nm an
crysfadlirdel defdody prededy Brsuppt ¢f Eoaddaynpaadditivhil thsree s ab bhveethickness
12 nmand 20 nmfor plapar full depletion SO | ,
of 04l raiqENLAr GRQe- Hris BRefsirens Dot MR t50yihgn i gpedhisrein éyfescribe a
iy ' . ' iy |
layem# %u'fﬂélgrlltgﬁl'ﬁﬁnetsg ﬁnﬁl:bgtﬁﬂﬁa‘ilgf 1%1? fi&feeﬂg Hat LAY SEsfit at the lower surface

prefera as at nes Icrent to bury some or
of a dlityingf laydrefraan patpagdtingego dafleppsarmgesetiic vpperssupipor of the burying

layeyf ExposedmisFi 10! HRATECT [FCo GuBRE OGP R peuality and

a suitdViE Yy of eSS AvaET lerd@ FHLDF ILRbArd@NATa &nsity of crystalline
sufficient thickness to substantially limt defects

defeptyaf aaize gprat élrn 1k nm joé gteatee thas UOT 4oE avfeven gngatpi thgn 10° /om’.

since STl B ARBORY R B L IBRERNLIth Rikes’ 1§ RORequenty

be IR6ekcngiRal | ayer 6 can then have a suitable
crystalline qualinigand a suitable density of defects

ev ésoi, therthiskngsy af addiidenablayene beforesplprprieingds pecferablyigrgater than

e Sl SAAHELLLR 195E2, Pl EAGL B SR LIRRERE . T
plan&tifiag of iklifisrahiaysid Eactte0be supardt thk topicviebofmasking layer 7.
Addlgtiroiglt lg;erd6ecna%ict0¥np%fse gl%][ce%%fssv&’/itﬂ atl crglgtgllﬁl% %?i%gt%teigltl ldi)%ferent than the
crystalline orientation of superficial layer 3, and can comprise materials different than those of
superficial layer 3.

Masking layer 7 preferably has a thickness between 20 nm and 100 nm, and more
preferably has a thickness of 50 nm or less, and comprises an oxide material.

Figures 5 and 6 illustrate further preferred embodiments of the substrates and methods

of the invention. Here, masking layer 7 in Figure 5 comprises upper layer 7a and lower layer

-4 -
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be | ess expensive. Al so, the thickness of additiona
| ayer 6 before planarizing is preferably greater than
W@ b@eooess ned t hi cknesses of superficial | ayerPGI/US2009/044365
insul ating layer 2 and masking |ayer 7. The
pl anari zi ng of additional |ayer 6 can then be stopped
7b. Blgutd€iltiRRateeMAl ufer BSKTNE pre¥@blyremOded bdfoRaalad¥ Ry additional
6 can conprise materials with a crystalline
layepp, eltich cerofice be stepeast atthmaiop devs! ef ry@taalmg loaves tayehilat i on
Of Pgaggrzlg ér?ﬁ%:g n#a% Vit 1%/ T Zggne ? Il%gf r 11§s?anqgt erk%ﬁc{(e rnaterlal with a
thlclhﬁyﬁhset\ze@f Bf ehahl Y Od)l am, and lmv&k na@ssﬂbeﬁmm[pn%@ fbmnafadce an oxide
nm and nore preferabl has a_thi ckness of 50 nm
matf‘é%al Wétésa thighpese SpfpIcEs e Mnhnd3) Mo kelpsst 7agomnrisgyprly asingle layer
I of the
e R kLl
| a¥ayure/7 ilhustratgs fiethdr pefipradsesodpperts dfayie sulkaa@Rdnd owthods of the

| 6 ill trat. t hat. | 7a i .
invepsOT el e FLRGoEa OGP TOR A P<H It SHAGHR] Dby dprmed in
ordePto ¥ ﬁtbreﬂﬂnsubgl%la@ Gyt E’Qﬂdfglsﬁ'ltatlﬁé‘ﬁl top Aﬁ&e:ipaé’ér 9 has been

remai ni ng "ower |ayer 7b. Upper layér 7a of masking
ﬁnnwdyahﬂim@hhy@dﬁpmﬂxe¥0WDr instance, a nitride materia

et ASOES R LB P o s Sn® Sl anafieods of he

inveWié Merehihe kilgesteh oF WREAvdMtiBAcamPriOiniAl epifaxiadYBker 70 preferably
conprises only a single |layer oxide mask, it should B

havingp gkgkness gicalexthapd bisroeend moferablydanzed onthe fronj fcs of the

suppoﬂjblb%t%%%ﬁ gﬁp?%lgfl tdl'&%gtupl[ ‘Tﬁfs ?TLS{IEL%OS 'I-'?agr%fjb r‘ro"?rﬁtlgeaafar{ Eged on the first

e 1nvention
regiGLduppéreanaf Ephmalrlmtmqmefemmrhasa densityl @topysta pacddfects with a
9 that is forned ler to_seal laterally

size grpgtsr £hag; 19 nmp 391&88 tfkla%lrlle /Prsull B8 SPPHy éhat;@an hpycer density of
crystififtfeSe e% &%ee%}ia{tgir #&d10 ﬁﬁddftrﬁ(ﬂrg lan! IQ)V/‘E&S gr R 8n 10%/cm”.
I gure

gr own. ustrates further preferred
e rT’SImtB ﬂmﬁp&tamﬁl tahe Bwibs tat btastspastied]ynedthasl pre@énttah‘ehe surface of the
|on Fbre the su strate ofdﬂge inventi

front BSPH w@bor Tt 8 i SaF A s B s B Blabor Reppryipe defects

can Be [l Bk GSHe gﬁs%a)tzl?erre hbapitdkial upep 1@ BAAPr ef erably
arranged on the front face of "t he suagprt bet ween

supore 9 flluatiates Brthienprslsradresnblodimants dlathe sub@trat@s apd methods of the
1nveg€$1}s ;IQ? rgir g@%sﬁra%étﬁbrﬁéF Igé%tml%;e grnog?c eﬁzécoe? ; bt} oragndadditional layer

6 an@hiy 6t & dupedicagfigets. wth a size greater than 10 nm of
| ess than 103/ cnB. Then support 1 that can have a

deRigurgp 18fto d Aylusanatq qrebogéments of mrthadsefrtbe grventien for fapicating the
subsgr%teeg glr;l? u%%a Ielnl 321}219;8%%5'8 ggetﬁordts'?elgdsetstg%g t%lﬂg{ I%gﬁ%hy,sétaﬁgg, and
impldefagei.s present at the surface of the

More specifically, Figures 10-12 illustrate embodiments of these methods that form

devices in or on additional layer 6 and in or on superficial layer 3 during the course of a single
device forming process (a single sequence of steps). In other words, the devices can be
considered as being formed "at the same time" or "simultaneously” because their formation
shares common steps. Figure 10 illustrates a first lithography step comprising projecting or

forming lithographic images on selected portions of exposed surface 15 of additional layer 6

and at the same time on selected portions of exposed surface 16 of superficial layer 3. Such

-5-
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front side of support 1, the thickness of additiona
| ayer 6 that is also used for burying defects can be
WO e@s/003568 i n the case where no epitaxial | ayePCI0S1089/044365
formed. Figure 9 illustrates further preferred
enbodi nents of the substrates and nethods of the
projéding ik ftind Bdnehe JRDrHbdsY [r?éd@a‘-hnggﬁrtrm§ 1 DORhESS of image forming
el ectronic devices 11 in or on additional l'ayer 6 ancfg
appargfup it 2.ohhis ligagrdpdy darrovay Ef ingligmied @ ean carged gut simultancously for
il r n 0 ent 1,0
bothfeggérilslsegia?}fgcegpﬁgﬂé u ,S\%/Ir?ea (tefgs%g %Qgﬁjt ]; I%Qﬁ‘annﬁ/e &4 th {;'f ffogus of the
imagefteﬁﬁin@%bbﬁdﬁls irévlirgd €orsd Iﬁpsetafrmhetd 1Iim@e a@bmnoﬁt dhe B@allest pattern

and inmplantation. Mre specifically, Figures 10-12
and grepigstiesnl @ioinip senatrietermimed bydhe sate kel t hat f or m

deyj sy Céd%a@ ur%eégggﬁd Ak i 1?s¥r%{ed§1$ Bug go?fs@tr br?lo&fset height 13

superfi ayer uring t e course o
whidhew poderhblyriess ghqmrthe dggh pafeungf 2liteguphy eXp]fsuEt (eloa) a Z-axis

I n..other word e _devi ces.can. be consi dered as
perpepdinar io4he g Cga bﬁrﬁs) mgge %}mﬁﬂetfalﬁ%aépgﬁf%égﬁ%

corré @hds th ARl QMiRIBE &It RTTRR &b@ﬁ% fodts@Hep&di ®n the image forming
lustrates a first |ithography step conprising

appapattog; ewdiang oprthe mswtuhtgl tqquh@gbsaﬁlhlmoqem@@beén sel ected

portions of ex ur f addi tional .|l ayer. 6
Dol AR s RO R DR ulted rosBiTiph QT Bt fouRig Sigfeancously
on b@ﬂfd‘x@@@dkﬁrf@éessusmﬂflmf @k depF fébus Sﬂﬂmer@bt@@uﬂﬂm% a@ihg tool
form ng can be perfornmed by irradiating (arrows

corrgppapding fo ﬁhﬁ@g@efe@mrﬁed gmagm@ﬁ@tlty@n pRreafyjthan (Pflfﬂﬁ?b@@lé . In cases
of lo 1@%@ I%ZOHI gf{s'é’t%ef%%} 15 gplegs thad (5 Sl% c #%e su%iciegt for the offset
SI mu

ous posed sur aces

helghhmodfeflﬁetthdiﬂhg depthdf f(S:uIS ecsﬁesiphﬂchng fethd fbcm/é’r redoldtd@udn cases of
of . t he |nﬁge forn1n% apparatus required f
QI‘

highgy imper seserhion (Rerdge Toresmilar stBigturanieths fenth ot foct}étw?ﬁ%rably small
t d
and gfagg)gﬂ tgrﬁetlg?ﬁ .l 3i L@?‘-‘S%&&Blg BydiS n%ﬁl%?a ﬁ)eﬁtﬁ o Jﬂ? GQﬁ/er&lws offset

ose sur €s 15 and 16 ar
heig_hl laj'fstplrahetjlydssshham 0 0odrh setd rhyre @fréfsmblyriessghan SiBnmhl ch

ef ly less than the. dep th of
Rt S Gtaepos it eSSy 2Dt be fesprpeg at the
sarné Bﬁe?fﬂnﬁ@&tﬁ RpossHREIERL 8 2N U6, by i mage form ng
apparatus 12 that corresponds to a predeterm ned

r e§iunt 1 DilustTites dByythier udxt Bisp s inplpetatien Grirotiyel 4) thagean be

f or mi ng appar.at us, used ol ution required
perfy BRI By PR e Blse P T, | hmges of ¢ he

pr eget&r 17 agd 4riBs@tatd o e@bnth 6f FQMBE G cBiotubf B @0lstion for

on bot h exposed surfaces 15 and 16 if the depth of

fabricaiingsthe pulpsiates ef Etaveaid | Herrogevagmiyre Bomee by ereypsiditiongl layer 6 and

oy SRS P B RO P B0 8GR 801t

Thls(l’fnﬂibﬁtmdftﬁ ligddvadidgafus Wara thdﬁﬁ(poé&&uﬁﬁ%@&ﬁe bffss b faibeighn greater
than the detpr‘gfofo anslse Ealong an axis Z perpendicular to the substrate) of the image forming
apparatus corresponding to a lithography exposure of the predetermined resolution.

Figure 13 illustrates a distinct lithography step for exposed surface 15.

Figure 14 illustrates a separate distinct lithography step for exposed surface 16.

In these embodiments, etching and implantation steps can still be carried out

simultaneously for both exposed surfaces 15 and 16. Alternatively, distinct etching steps

and/or distinct implantation steps can be performed.

-6 -
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hei ght 13 to be |l ess than the depth of focus

corresponding to the I ower resolution. In cases of
wheghee2sisrage resol uti on (needed for smaller PCT/US2009/044365

structures), the depth of focus is preferably smal

and the offset height 13 is preferably even snaller,

e. GigurdDs NMik@ited R$ter LBRRIALMY of Akfi@hoIIFUY indehtioh in which a
' @referably | ess than 100 nm and nore preferably |ess
sing

Hethogephymterrs giefermed for pxposedisustace | hekedditiens! kgyer 6 and for
' hat .t
e s A IR RS, PR BB RA B 4By e s

of fdcli$ oSthe athege drihinptdppirai®Xbrrsdpepdiaf to o@taamnteglireprecisions. In this
(arrows_ 14) that can be performed at the sane tinme .
embpaimene (ifderf tupsiod clestramc davcasgtavingglitfesnrggipe resolutions are
i Lyl . i t t . o
ol SAA Y SORPALTETY Sl H1AAES (TRDAGR i ciiom
supdriciel, laghrdesetbedbelokr med in or on additional |ayer 6

and in or on syperficial layer 3 b erfqrm ng :
ai ot Fefns ool EEsig i Repsey bl S HneBiis detcSnFnuieformed in
supeHigl lﬁﬁgf@%ﬁ@ﬂ]%tidlﬁllyﬁﬂi/@l@taa@ﬁ@ﬂﬁ sWh&AclalRy&s BRS Bse clectronic
offset’ by a hei gh {han t h

surfaces are ' ei ght greater n the depth
devieds flbceg., (adiodgyian, axits f@rmperipedditiontldaydr 6, eth@nversely. The centre

substrate f.the. i e.formn aratu . .
of fo€8§ Pé]ét%g &P glstpéeefgralgfy.?aﬁiélbs?eégﬂ)}lgeegggsvmeée sm%lest devices with the
highB§t@€Rli R finB&rck 1§8b 1 i FB:mdd, 84! © sherficlaliflytid €Bvéh if the other

di stinct |ithography step for exposed surface 15.

levekiequeeposad syrfage il p af addidonsd baené.as bexmndmepth dffeagridphy
- r e 16.. 1ln ' S
cor SRR o SR S R ol st BE Ao RS E My fasp an e wsed
becans theiimugd @Bslotisd yn fherlevad blyoad plasésptls of foacesorikp@idihg to the
.. 16. Alternativelg,-distinct et chi.ng steps and/ oy.
highgstaesohtion; cap ba sy faicicahios thsplarges Aciess fermp s therginry pigh acadsonly a
lowdrirbddditlodt €s further enbodi ments of the nmethods of the
I nvention in which a single lithography step is
pr &f athoredorfdss fisikgrpsed Hous Baeal be @fsoaddidtto dreaflirst layerwiéh a higher
and.for exposed surface. of .superficjal | r 3. even
requ O GO E g HHICH S 4100 dat b crarii S Bpen reat be
assotiakdSo te deBéhd 18RI TS WS rRRREI AlHRLER . E TRPSWH B R 15 of
certain required precisions. In this enbodi nent, '
additipfal dayend. Deplinfdocus|18bt suiable forca/fowes iragei raspletidng ertgpically

AT T O e
consddiglink it@B Alstis iR iHs GIf Fbcuk A¥L hndl B8 @B AepIBVIn exdpked surface 15

exanple, small electronic devices 1la, e.qg., nenory
of adsiijonadnyers indact ovithistllarasr deipsb of fasuall 8p.aylele a8 theasagic time the
litho%Pa&Jhg %ﬁlekﬁ?gea sﬁtl'i}e?c q%ddftshﬁé%ﬁglaﬁldg&r 3f 15 G f’uct Xﬁlrs)mazl’i%fjdefth of
Farge el ectroni c devi ces , €:0., logic devices, can
focub@84.ormed in additional |ayer 6, or conversely. The
centre
This approach is not limited to the particular stacks of layers 1, 2, 3 but can also be
implemented with other substrates having several different levels in which electronic devices
should be formed. This is for instance the case with a bulk substrate having two or more
different surface levels.
For example, a substrate (not shown in the figures) useful for the practice of the
invention can comprise an additional insulating layer disposed on an additional selected

region of superficial layer 3 and an additional semi-conducting superficial layer disposed on
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of focus of lithography is preferably adjusted to the
| evel where the small est devices with the hi ghest

WO 2@10/002508 | nage resolution are forned, e.g. toPCT/US2009/044365
superficial layer 3. Even if the other |evel, e.g.
exposed surface 15 of additional |ayer 6, is beyond

the AdR{dAal0hsdlAEHS a}da AL QLS XA ﬁ@dﬁﬁl&laﬁnmlghﬁ%hyer and additional
resol ution, one single sinmultaneous litho step

semicemdbetingswiicifised pyer @amebq rﬁﬁgéaqﬂégé IbMtSI‘ﬂtﬂﬁt w th h%mé |four

h r{ &SR
follo?&g}s{% Pagrtel.tsgdﬁe %grgotv % ?IIS 8 ?15; ?0?1 #c?f t P‘gte egﬁhtlongpl%ﬁﬁlatlng
layef, eligRidlitidhal einti- oahd@dmng@&pbrﬁaﬂaylagert mfﬁmﬁsw@utzla@ﬂ insufating layer

ot her words, first depth of focus 18a c

an
2. Inthegemani fegiophen V.tliaf‘s%ddﬂtém@l 1w1@hn%1aﬁ¢rgwérth¢ adglifionagysemi-
condySRAE sy ERiA RS prcebhov LB o8 AU UEH sfhec@B il Qfche he
electrenie devicdsharafdrons in ﬁleqddlltledalrsapﬂlﬁuial buyc:r e. g exposed

surface 15 of addition | aye cus 18b,
SuFISBPut dgpies 1?#9&@4 Vi a‘gly hh Qg iy feyels of such a
subslttﬁfe%%/rthé Hﬁfhod@ Bfﬂth‘é\{ﬁ\relnﬁgﬁ' wiRRt: &lffefeﬁ%‘ﬁl H'e@g?ht of the three levels is
suitable for a higher resolution. Thus wh
less d@neth@l@apﬂngf foews afith¢ processdepd, h@hagralﬂlacetshlmg andmapla@htion steps

t ho y.on ex surf di tional
are e PR R B BT, R ing At P it & X ater than the
diffapkticken Béight) &&@ﬁ@pstdaﬁ%etcﬁﬁlehlohhﬁﬁfuﬂﬂﬁ%u iR¥Hese dases for
surface %6 of superficial layer 3 is in fact with
cxargpia Mben thpeissutin feqeinesd im@a upPey level gorr badhvweslerd) is 'not as high as in
to the particular stacks of layers 1, 2, 3 but
mﬁdd&yﬁfso be inpl emented with other substrates having
several different levels in which electronic devices
shoul d be fornmed. This is for instance the case with a
bul k substrate having two or nore different surface
| evel s. For exanple, a substrate (not shown in the
figures) useful for the practice of the invention can
conprise an additional insulating | ayer disposed on an
addi ti onal selected region of superficial l|ayer 3 and
an additional sem -conducting superficial |ayer
di sposed onthe additional insulating |ayer. A
substrate with an additional insulating |ayer and
addi ti onal sem -conducting superficial |ayer can be
manuf actured by Smart Cut(tn). Then the four follow ng
| ayers are renoved in second region 5 of the
substrate: the additional insulating |ayer, the
addi ti onal sem -conducting superficial |ayer,
superficial layer 3 and insulating layer 2. In the
remai ning regions only the additional insulating |ayer
and the additional sem conducting superficial |ayer
are renoved except in an additional selected region
where the
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el ectronic devices are fornmed in the additiona
superficial layer. Electronic devices can then be
wo 2010588 mul t aneously in (or on) three | evel sPGF/US20091044365
a substrate by the nethods of the invention. Wen the
difference in height of the three levels is |ess than
the depth of focus of thegpr@cesgsused, |ithography,
etching and inpl antation steps are preferably carried
Whagig clgimediit:aneousl y. Even when the depth of focus is
smaller than the difference in height, these steps can
be carried out sinultaneously in certain cases, for
exanpl e Awkericdnldectoesalctire asefiilefitiihegabridatiamofiggpetoddav®t devices
(or. in a lower level) is not as high as in the other
compgay/Bgs. THE CLAIMS What is clained is: 1. A
S eg!sggﬂ'&%tvﬂ{lg %ﬁsﬁ{%&r a%d%ftéﬂing e did&ithAReJe éa{t&n[hﬁ{ 10 nm at a
sem conduct o evi ces conprising: a support having a
densfity @n¢atdraban ENderot;yst al | i ne defects with a size greater
than. 10 nm at a densict eater than 103./cnB; an
| naninspleAge Pagedisenssp ol adirdiedon pF G foahfish Shincapport
f r O pdrAGS! 18)crldi§oSPROE insBlaBHP Byl ShcPhaviRY ST exposed surface; and
di sposed on the insulating | ayer and havi ng an exposed
sunf addtionah thyandiapkiicd rblaadt oh ayserondirspios eflthatfrdng St obthe support,
econd reqgion of the fraont face of the su rt, the
the g RERT R TRAPR Rbng e s S0y hnsr SuBUBRGlopury e
Cquhhgkﬁﬁﬁg(guﬁégg?gﬂt to bury the crystalline defects
of the support. 2. The structure of claim1l wherein
the additional |ayer has a thickness greater than 0.1
m gron. Tﬁe stilburd tolf gﬁhﬁ' Jl %vl?efreiﬁ Itl%l e{Hd?tiofng{ lta?&ﬁ‘rha? QRE E&elspgreater
an“epi taxial lTayer arranged on at [ eas eFirst
thanrlepinddro@f the front face of the support and between
the support and the insulating |layer. 4. The structure
of claim3 wherein the epitaxial |ayer has a thickness

greaterf LGIRT further ERfpFikin Q81 150 t
mhgrein t%gﬂg%géggg surggcéﬂop pﬁgggb%??%nalg%gﬁer %gona
leastrtbt ficww pdgaoract the fiont face ekiho seghostamiddeevah thd@ipport and the insulating

superficial layer. 6. The structure of claim1l wherein

layef.he exposed surface of the additional |ayer and

4. The structure of claim 3 wherein the epitaxial layer has a thickness greater than
0.1 micron.

5. The structure of claim 1 wherein the exposed surface of the additional layer is

not coplanar with the exposed surface of the superficial layer.

6. The structure of claim 1 wherein the exposed surface of the additional layer and

the exposed surface of the superficial layer are offset by less than 100 nm.

7. The structure of claim 1 wherein the additional layer has one crystalline

orientation, and wherein the superficial layer has a different crystalline orientation.

™I.£nYN00 1



10

15

20

25

30

the exposed surface of the superficial l|ayer are
of fset by less than 100 nm 7. The structure of claim
wa 22000020 t he additional |[ayer has one cryst aPdT/H82009/044365
orientation, and wherein the superficial |layer has a
different crystalline orientation.8. The structure of
cl gi m 1Tnbgx@itite b elagfldivicefiahd AdalonaNdyd¥@d the superficial layer
superficial |ayer conprise different materials. 9. A
compischdEfersnt matetiflact uri ng a sem conductor structure
useful for the fabrication of sem conductor devices
conprising: providing a substrate conprising a
support A rcthonbf mueufscturisgh s¢rhicgndw@yestrdétarasetll @t the fabrication
front face of the support, and a superficial |ayer
of scnisQRRISPT GAVIEFRCONHSISINGE i ng | ayer; form ng a masking

r Rl Bl e b SRR Mol R Teyr disposed on
front fageof tho sepmec endla sggirficialieger dspescenie ifselatiag kiyog
| ayer ;. forninﬁ %&>addi ional. layer in }he second
r eSTBHRE ARESIBMARFT 91 AT ﬁf‘egl%%ﬁy F SR fifiahayers 10, The
metdasiff thelsahdHiSalagEing thd@istiRiiekRSSSn Afsedd¥ region not covered
additional layer is greater than a conbined thlc%ness
by thef maskengslapar fi ci al | ayer, the insulating |ayer, and
thg maski n J.%yeL 1l.tThe ng}hod of claim9 wherein
pl %ﬁ’ﬂ‘ilgz%%d BOER YGRS AT 1Py 1 termi nated at
t helaR@mskh@thel sddRionalldyerThe met hod of claim 9 wherein
the masking | ayer conprises an oxide material with a
t hi ckness between 10 nmand 50 nm 13. The net hod of
cl M 9Tfléjjf11teﬁ1%r(1 0?%[5%1'9%19&?& %J ﬁfc%@isaori}%é £dditfinal layer is greater
rendvi ng an upper layér o {'hie” mas I'ng layer so as to
thanlsevithige drtRivhndss 0@ tHe@uperiicay Ry o thetiaulatigayg, dnaytRe masking layer.
and wherein the planarizing of the additional |ayer is
term nated at the remaining | ower layer. 14. The
meyg bOd ?he ﬁle‘?ﬂoﬁlo% %laﬁ@@rﬁﬁ#eiw?a WAPEE of ﬁéé%dﬁf&ﬁ&ﬁh?é‘%%s Rrminated
nitride material and the 1o rlﬁaye conprises an
at thoxaadkingddyer.i al . 15. The nmethod of claim9 further
conprising, before formng the additional |ayer,
form ng an insulator spacer for sealing laterally the
super f i ¢hahcliRWer cAd ot \Dikerkin sk ﬁﬁélﬁ‘lg% lag¥€domiBisesftoxide material
nmet hod of claim9 wherein the support Conprises
withgy thipka¢dsibpevagafl@ansandaiinmher ei n t he additional | ayer
has a sufficient thickness to bury the crystalline
defects present in the support.
13.  The method of claim 9 further comprising, before planarizing, removing an

upper layer of the masking layer so as to leave a remaining lower layer of the masking layer,

and wherein the planarizing of the additional layer is terminated at the remaining lower layer.

14.  The method of claim 13 wherein the upper layer comprises a nitride material

and the lower layer comprises an oxide material.

15.  The method of claim 9 further comprising, before forming the additional layer,

forming an insulator spacer for sealing laterally the superficial layer and the insulating layer.
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17. The method of claim9 further conprising formng
at the same tine electronic devices in the additiona
wo 201040028081 i n the superficial layer. 18. The nRCTIO82009/044365
claim17 further conprising : performng a single
l'i thographi c exposure on the exposed surface of the

se¢pnd TRhRthod M cRit YReh&XRASEL pPbt La®Prifs chii@alline defects, and
superficial |ayer by use of an inage formng

wheggnpthead disiongiHayasihps denfficierpibirkacss de baydbe eystalling gicfects present in
theﬂfﬁ&% depth of focus of the inmage form ng apparatus
¢8 responding to a first predeterm ned i mage
resolution so that the exposures on both surfaces are
within the first predeterm ned inpge resolution; . )
pedor nit hgymstheded icleina Octkithey copwpisie BERIAL akihe sage time clectronic
S i rm j Lopl antation step
Ao e AL B BT D8 DS BT o of claim 18
wherein a sel ected one of the exposed surface is

Wit hin secqn epth of. focus carresponding to a
seig-nq Rt logroga BT REBE s ol ut i on, and
wh S&%Iﬂ%iﬁ & sifngfesﬁth%%lﬁc BfpdsQCW tRY BXRRSs e 8842 %E‘cond region

depth o oCUS sO at the selected surface is within
and piehesaposed sudptcroidhe supetfecialtiayice by nec oft dmamage fdrandeg apparatus,

w.thin the first depth of focus. ,2 The t.hod .
whelfis Boeigon MebhoeS FR e o B Baigirer i TuRBe frmingapparatus
corrédpbidingtsi FiRE brdblehRBie@hige XN ® thit tBOERASEEN both surfaces
surface of the second region; performng a second

are itlgnithrchirst prep@emaiped enasepewlit®non an exposed surface
f fici . . f . i t chi
ot PPN E L Sl HED of RER LOATLId LIS o0 0

Xpose § ormng a single
| mpéddrihdhg ©Bingleamplantanionatdp ieoposeckpputd actses.

19.  The method of claim 18 wherein a selected one of the exposed surface is within
a second depth of focus corresponding to a second higher predetermined image resolution, and
wherein the first depth of focus overlaps the second depth of focus so that the selected surface

is within the second depth of focus while the other surface is within the first depth of focus.

20.  The method according of claim 17 further comprising:

performing a first distinct lithographic exposure on an exposed surface of the second
region;

performing a second distinct lithographic exposure on an exposed surface of the
superficial layer;

performing a single etching step of both exposed surfaces; and

performing a single implantation step into both exposed surfaces.
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