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WO 2010/ 002508 PCT/ US2009/ 044365 SUBSTRATE COWPRI SI NG

DI FFERENT TYPES OF SURFACES AND METHOD FOR OBTAI NI NG
wgli%ﬂ{g%gRATEs FIELD OF THE | NVENTI ON 5 Thedd@&66dlos43es

I'nvention relates to substrates for sem conductor

fabrication, and in particular to patterned

subst i GLV.S,
T e
areas. B | nic

devices are typically manufactured on either bulk

sem - conductor  sub$iki.plEP THE PRVENTIONSt I at es
(Silicon on Insul amr%‘._l't—ﬁﬁs_am proposed to

us eThequegosinvention slttes toswibstoater fos samgj cangdukion fabrisatmmgand in

Ol _areas. e, e.g. S 6,955, 971, The.. falhri
vurguiarh RN ka5 ey R elins ity SR b ARlRE btk aras
andORBHRoh bn TRAWIGErchr et i on of [ocal areas of a

buried oxide next to bulk areas. In the case of wafer

bondi ng nmet hods, such 15 | ocal oxide areas can be

formed either %Ab%ﬁémﬁF%%g@N?%Ferr’ and
can give rise t - ens. In the
c asMiwéelectiShiddévicypare typicadlysnqn8fastured droeithsy bullkstmrcawiuctor

xygen) , ch. l.ocal, . oxi de are re,co nly forned in
subg i SRR (oSt B Bt L BT B aigPEfto e
corfpdRRe sitRRated conhprist byl hidesandeSCGlifies 1Sk€,@E. IS 6955 03E The

to stress, etc. 20 SUMMARY OF THE | NVENTI ON, The | )
fabgeation of spalnetieimed sybstuteessepelly dificwibosaisy digsayitss formation of

I . S :

locBHtE 0PE SuBkhodAIGR byl ithd, Sae Olek of Rk BididlFipethods, such
locilroxédetaren cah boforpedvitlhe on shibep vatfeor fleldnbewefed by carhgive rise to

rovi,ded net hods. Supstr at I nvent j conpris

so-Gfet ndbSinag T i BTt B it SIMOX Frop thids e BRg b Smplanted
0x§g5m§,rsgm lob AR df aréns atPRRMrhonl R feHRE N theiodigidabiefer, but the
_disposed on the insulating. |ayer and an additiona
diffeggpéinl thegpsd saunsien peybeondixides yemunsilisQgIses ¥ to pEcss, cte.

front face of the support, the additional |ayer

havi ng an exposed surface over the second region. In

preferred enbodi Sy NeOF e Ydes a

substrate conprising.a s ort havi,ng crystalline

ot s B gnt SRR M de bRk o P Sl atpGates of
satidfa@RirLEryitiRine §0aity enBcdtiprishi) e aleed arld S0l ek, /Thetaveation also

insulating |ayer disposed on a first region of a front

prov glsa symtrataelabiipgiest by thy psaidgdrmetheds. | ayer di sposed on

t heal j . . it . i .

1 “PABEHREL! A6 R0 oifyat, i il ata o) s thon o
frostuppostta suppert, adtperfionblaytradigrosétbar thg imsnlatieg yseehd an additional

sur.f ace, over t he sec$nd. r eqi

laygr, LPHOE?%#eacsBOIb% PSPORgd {reioy itﬁegfror?tr}gcehoﬁheastB(i)&lmee Edditional 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° fem’ or
greater than 10° /om’, 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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WO 2010/ 002508 PCT/ US2009/ 044365 defects of the
support. Preferably, the substrate conprises an
wepioi@oozsds | ayer arranged over the first regimr/edhoddiadses
front face of the support, between the support and the
insulation layer. In preferred enbodi nents, the
0
e S PhC Yo BT RSl (TR GE0 1B Tayer aanged over the
ﬁrsstdgkmrﬁm frentyfadesif tiyg supparp petvieen dleEsuppm't amitbe ssulation layer.

ot BElmen B SeriydroViropeBeh SmpBoung

senh&ﬁidh@tbf siehchay @hichtiRa@iddsProvidigg @ siBSkictSmipAYiak aQBprt, a
first region of the superficial |ayer, then renovin

continpous padatingilayer dispesed gn g franefacn gmhatsmp@rq a@glersumiﬁalalglayer

aispRERDE el AR O NEECihg o MasRD (10 o B reilifof the
supeefiotal layer, tt]h:m reroving theesypenficial ﬁyﬁﬁnﬂﬁhﬁﬁﬁﬁﬁ[@ﬂhﬁﬂ itk second
reg ROV Y 1 TSR g 350 Bk TS O aiiegel, Bialstgbly planarized,

lay6tas ¢hd REdftegidd. t he appended drawi ngs: Figure 1
illustrates enbodi nents of the nmethods and substrates

of the invention; 15 Figure 2 illustrates further
enbodi nent s ‘ﬁRﬁﬁ? R 516 f fG he
i nventi on; ment s of

t heOthet feanhsesamd aduinstoend Bthe afventim willbheeome appardsit omethd

il Lustrates further e i ments of the nethods and
folloying eawa@&m@hwww?ﬁﬁ&aw& Figure 5 illustrates

f urgibgre leiﬁtiﬁ&&éﬁféﬁtb%d&fxenmﬁ HeiB08Ss BiackBhNs lo®kRSn@dntion;

the “invention;, Figure 6 illustrates further
embBigredilestetestimsharsmbodioncandf suiraethedsend sabstigtss of the
invlelfd}’ ntion; 25 Figure 7 illustrates further enbodi nents
e met hods and substrates of the invention;
Fi gbigered illhitrasdsriatties chibodinentserfitiodinemoadssand fsubdtates of the
met hods and substrates of the invention; Figure 9
mVFIFt}Ol’j‘strat es further enbodiments of the methods and

s ubsiblat4isiu@fatdsTerth 2 @ribB¥BfHntsTithe methods and substrates 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,
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Figure 10 illustrates enbodi nents of the invention

that include the formation electronic devices; -2 WO
2010/ 002508 PCT/ US2009/ 044365 Figure 11 i |l ustrates
QMM RRSBHhodi ments of the invention that i ndBGIiES2epa44363
formation electronic devices; Figure 12 illustrates
further enbodi nents of the invention that include the

f or Figtieold illedteatesfontier eabodivests of thei igvantion that niclude thet fermation
furth r. enbodlnents of the invention that include the

elepEfe SViES: el ectroni ¢ devices; Figure 14 illustrates
fur F@@fe ﬂrﬂlﬁﬂ:ta'f@ %ﬁh@%ﬂﬂ)hﬁ:ﬂeﬁt\é@ﬁﬂ&ﬂvdﬂﬁaﬁ tHapfclide tHehBrmation
formation electronic devices; Figure 15 illustrates

cicgifonih @eviedibodi ment of the invention that includes

(2 B0 IS AR PV SR e

cleptasric deices; exanples descri bed herein should be seen as

R4 s ies beT erbestiicaty OF Tt ectbigs i Mok fydormation

dpgkﬁﬁgaanﬁﬁventlon shoul d be detern1ned wth reference
to the claims. Figures 1 to 3 illustrate preferred
enb Bigureekt ilugrateshaobeumbediraent af therigontiers thet inglydes forming
0 In particular, Figure 1 illustrates a
ekgg% ?%ﬁ%:conpr|3|ng support 1, continuous insulating
| ayer 2 disposed on front face of support 1, and
superf%0|al )

I ns qfh@fn%fehed %h@)HHi?ne%ts?agd Iphhfeﬁlfaf é@a%?plés%ﬁcrf@& héﬂ@gl éh@ﬁﬂﬁ"be seen as
7 is tormed on first region 4 of superficial layer 3

exatmmle‘r ofth@mpe afthe urp@niﬂcprc |bail ndt agfbmltmgéh@lprlem inerenting. The scope of

[ oV ki ng
th e Bvedligh SERRA ot St Plp I rebRERLSE dRCIRS K 1O
secoirdsagoq rilh,'ﬁstrawlﬁéfefr&b bmb@;mems baty subskiags asd Bethods of the
illustrates that additional %qer 6 is then
inysptiers npadiculsr.digurg dknsitates A sushpte|catpprisige sunpqely fytinuous

1n§uf’a¥1ﬁ% lager ?als (ﬁ@%n lPrlSmaF’aE@éfY s%]épc;['h £ sk %ﬂ;?errﬁ@@ltl 3%? 3GRPoRR on

carr yp0|S|ng, e. ycemca
m&m@@hgiﬂycral %p@S tcsﬂonngeg(}h@{)f ﬁbgmte(%hqorilousmwmt@b Figure 2

f f h
R RN T

rerh@ﬁh@ Edpegic&u st ahﬁm@mmg Bgeraup l@éb“ohd tegioms mdata:bwrgd by masking
di sposed on first region 4 of front f

C
133@0 %’F?él@tuoﬁal Layra Ocam dienbe ffopmed 4y g5cond FigiEos @Epfggbly by epitaxy.
Figure 3 illustrates that additional layer 6 is then planarized, ¢.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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insulating layer 2. Additional layer 6 is disposed at

| east on second region 5 of the front face 30 of
woLRRdobsed and has exposed surface 15 over seqefiflIS2009/044365

region 5. Since exposed surface 15 of additional |ayer

6 was planarized down to the top | evel of masking

| ay t I

copppde il Rk RIS EEyer 8 ol Bfptle chrohe L Rl i or
the saa&k samy-doagharting Thateri:l WO vAa1 diffoRAGGPstEGEE hﬁaﬁﬁﬁm@,@c B6th.

Elef oo SRS B T Al Gl ety pBPbofd and superficil
lay &S PrefetubiiHsdnhptite BRYCEH, | g@}mebﬁum V¥iliddn Befrh&i@h} or I-V-type semi-

crystalline orientations, or both. ~ El ectronic devices
conduetingtastenisds sush g inP, GalNner dedy, eptenallyin asirained statgpPerripstance,
f I
serdafifh URELS ELCE for PR e, A RLY- SRk S hpdpcting matrits
for 3OS Frasostascerhergasrsilioon icad be sagd Ifozaﬁpdtnﬁtptﬁahd;ultsrand;aﬂeﬂo g
. ogti onally in a strained state. For instance,
?mani um coul d be chosen for PMOS transistors, and

I | | It &8y 2 prérer sy Gah ngvémﬁjkhééssess ftlf&!h 1Y, and more

transi stors, whereas silicon can be used for

preforghliy besereend nwiand 35 mm errlessahen 25gnm.c Svretfigial layen 3 preferahly has a
: #
kS TeeS R AOB TR 0 pPRAELID bl 3Bl o b, lyer
3 plefmsbly hasa BicknessibeSopa 2 nmi @ald 20aye for lanaefulirdepletioh 861 a
t hi ckness | es t han 0 nm and refer abl bet ween
trangisHgs, é’ﬁge%vﬁeli‘ ‘Perlaﬁldég @15 I"%wﬂoﬂaﬁ%ﬁe g%t%%?l PEbl y
hasa gditiéhat ke %@%kmseﬁas@tmcﬁﬁes@@ﬁﬁ%{én%wﬁmw &raﬂrof the
full depletion SO transistors, or between nm and
crygallinpri¢foets peesent msuppent di Bpeexgamie, pddifienad fayexst can have a thickness
s a. SI n
of & b B ol BB SO LAPY n A Bl X088 Bercin o dscribe o
layereff eﬁﬁfﬁ:iepf iiknéss it subafapiaslly limit Eeﬁ:cte fanplegresantdit thedoabr surface
| .a er ? have a thickness of Olmcronﬁ mr.e. .
of 4 Rurying (BYge e QERPIBHES P HldARPFATING GRy thR YPPer suths §f the burying

layfe '@c?&eﬂ@uﬁf&%'&%dﬁhoﬁ@}’d%r Otarstbd heve@nuithtl &Iyeﬁﬁﬁle&lgahty and
substantially Iimt defects that are present at the

a Sultaw@rdegsmcé@efe%fevw Hhroyfrony farcaybé thefsrlb%ﬁaﬁﬁlta@aglstlsl?rgnftc@fstalhne
oS APRELLNG, B0 14 o BRSLey B4 TR0y LR BLIRR 10 o

Smtehfhn fivaverfacs of duppdre | caysdvalal gremergisadiiytof dafedts 260 can consequently
]lsswtabl e density of defects even if the front face of
Bt at e has a density of crystalline defects of

a SARE, tHE ﬂﬂél&ébbt(ﬁaﬂ'dlﬁ&ldm 08 bEbRP 1B arilMa s ?eriuwgre@trer than
i

even greater than 105 / Since the front surface

the gpmbinp@ Brigknesseaef swa@r@c@l yeat, ersubeng laygr dendiapskénslaygrt’7. The
piax?a% r%nd}%ﬁgllﬁgﬂ% lé%’ief @ %ad ﬁlgli? bE %‘tBE%b%‘ af fie t@L ﬁeigel otfm?askmé l:?yg:r 7.

ess O I Oha ayer bet or anaril zi n
Adgitiefz it § cgr eatieise hiasonials w1th a crystalline orientatlon different than the

crystalline orientation of superficial layer 3, and can comprise materials different than those of
superficial layer 3.

Masking laycr 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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25 the conbi ned thicknesses of superficial |ayer 3,
insulating layer 2 and masking layer 7. The
| anari zi ng of additional |layer 6 can then be
Véﬁmq %u?gp | evel of masking |ayer 7. Addltldﬁiﬁgﬁﬁéﬂy¢”°
6 can conprise materials with a crystalline
orientation different than the crystalline

7b. oﬁig@wfaﬁlp&ﬁat@fth@@pﬁwlmr dp i9 pryfsrabl] regqyed bgforearynerigiag additional

o 1403y O o U B O R 4 el 0

bet Wipean l&6r ﬁmﬁnelskit[glaym'ﬁ caa mdmpnsee forpnsﬁme,ahh‘;ndeamtmal with a

e aP gt wll QO BON 1 LPHE] B O LR RO PR RR g an oxide
maRREOFIE EHI&(I’@ES Eetﬂﬁee?l@&hraﬁ& 86 nff) qf E?Emgﬁn rfbfes 409 a single layer

i nventi on. maski ng ayer 7 gure conpri ses

oxidppesk, |1faepeuldba ﬂanlelerl f‘@mxamﬁybfﬂweemm/mnzoi 62@9%05
lP g;/rlé‘e 52 070%1 %qu"lsll‘ﬂzq y fIF:lgélJ eemlgodb l?rH? éf ﬁ% %‘&bs{rh %g aﬁHJIBgt'hods of the

ais refera anar i
inaghtint iHlﬁa,lthe étﬁyﬁteﬁof tﬂhimmtttm:otﬂpase mulsﬁ)o pgmeeir 9aﬂnaft igormed in

ordt oM BT Ecia O Gk o) oo RRRLAgACHD has oen

for&b&rddﬁﬁloﬁﬁtl%f @Icaﬂ\fbg BroAvn. t hi ckness between 10 nm and
nm and 1 ower ayer /b can conprise, for instance,

an Eﬂgud:eﬁ illgstragigsdnithdr prtfetrehembaditaends of wetsmmes amchingthgds of the

rlses onI a sn e l.a
m"ﬁ%gqy lﬁl‘ <, dﬁ o%iﬁ’atriggs ﬁlgpntl(*n ng%%ll B@l{ax aZ iay?gi% nﬁg%ferably
@{%a h26knBgn gr&dtgihish (71 inlibid6 tah@pRSerhbly bheigep oafley fr&d face of the
odi mrents of the substrates and nethods of the
suppAY bRt e suppeTe | antheondinyays iapatioprlayer é. 9Ty iﬁ‘ﬁﬁti agiqnged on the first

reg?&lrﬁ}fsh?ﬁ)rf D&Y ?}fi&&w:f &lggle {0 fe@?c;l has o &hw tzﬁﬁﬁjee&efects with a

to seal laterally supérfic a er 3 a l'ating
siz¢ gneater manAﬂmarofdmctmn 10 e, Hisem sunPOftdrthﬁd:an aamn a de@mw of

8.1 sfurth 5
erypPlFe LR s e o e Slmerr B R R btrclhen 49 rom
t hegSinbOHRRpitAAal 1AIRE Buridsh et 184sbpirtiallyg Yeftts Rty Bdtsi@ite of the
conprise initial epltaX| al | ayer 10 ﬁweferably havi

fropt 4i¢n QficHBryt hribathigknesiol agditionl bens Hisgefusshior Wymgg defects
carfbd RRGASH ANnd BRe T@Rtnd @%@xﬁf a&é}% 1§fb?ﬁ9&t bet ween

support 1 and conti nuou |nsu ation layer 2, or at
I eaEiguaerQ Blnsferdesomrthérepréferred emﬁochmgmte of e ssluqupms tind mathods of the

. Epi. t axi al 0 f bl d it f .-
imigp it e et P Righer ol SRR Ut FBRIAR orpadijonst layer
6 ah@&Sol fimpdi®i3ial B8 3. Then support 1 that can have a

density 01P crystalline defects of a size greater than

10 Higuess 1fde &4 tlhmdfm oBbedigicats arpieghads ghthedmycaten fosfawigating the
su%sﬁ?te? B Fi Fgfﬂe&g Ih%&?&ﬁtlﬁff{ekeeﬁfth@&s 1'[1?1@3%3@[?5" Jﬂli@llldggapgg et?hmg, and

ects present e surface o front
imskapgoot. 1, the t hi ckness of additional layer 6 that is

? :q: uged léY ﬁ%é‘llggﬁglto-ﬁljusqraéﬁ élicl)lbé:_ %eﬁt%f)%ﬁﬁé t Qt%gdsi {Rat form

devices in or on additional layer 6 and in or on supetrficial 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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Figure 9 illustrates further preferred enbodi nents of
the substrates and nethods of the invention. Here,
wigm1680asdsr at es further conprise el ectroni c depdg@Rodblesdses
in or on additional layer 6 and in or on superficial
layer 3. Figures 10 to 14 illustrate enbodi ments of

ol i, bOYAR R, G D8 Bt o

apparatisulle Biiepthomhphy fatrogs &P hyFlgmtedIﬁ) o, beadakied out simultaneously for

botb CRRASEH SE OBt bRt P oL bt R oS e S epiAT focus of he

imdiR\bieafg hﬁba%tusqeqtﬁ%a' fo PPRHetbRYBEd $na8B fesbRitiBh. PR smallest pattern
superficial layer 3 during the course of a single

andigrodtess gsolupin i yndbedsterminagihyghegalelousthce of steps).

I

bgl 1%&]395 Ip\é@eal%rf#e? §s %ﬁ& h§& gl[% 1ﬁ1?§?ra¥%% a§ gelﬁ%? an Z)%%ﬁs@ns,nmght 13
whimhaapmferztﬂhgelem theu tmtdepuh of $dvak efa hﬂlﬁgﬁphﬁ t;qmure I(algmg £Z-axis

porBR e ohriaqe A Ryale RGP ABFRES TPRAp6 SPIBFR G e

cor&@,ﬁéﬂd@ re& a %aazsmgl&ﬂrewﬁﬁ@fp en;_leﬁjeefh SFGGks 'd@ﬁlﬁ&hs bﬁ‘lh%rlmﬁgc forming
and sanme tine on sel ected pOI‘tI ons of expose

app@mmsatsed @LIBI ot the igselutipe reguired e theprocgssapplicd WO
201 / or 1:
leQc%Q\%?%J: % &gggp ng leéé?émeg Ee%r)lr%gé\{é 9%1}3 fggrﬁér%ggéﬁlghaneously
on bcﬁthlemed hofagents a:ﬁipmaf ﬂfclﬂ&pﬂﬁ)f fadus of thictstloged bthygraphy tool
rgqarrows 17 in Figure 10) can be carried out

SPRAd &Fsmrﬁd#%mnqédmg%%@ge@ $urgatir dhanpsfsgifipighg 13. In cases
of Mﬂ%ﬁnﬁg@ §é’sbluﬁ6h WrtseliRidi® 15 88 ksl MaR 1@6‘1%11@:@1%@ siftficibRCSthe offset

formng apparatus required for a
helgh’fé&é@ be hsﬁ n theedypthrad Sotuschaesporidieg trtht laver resatutiennlbeases of
. t

higg%ﬁgﬁég %té@ﬁ{ml{_@%g%eld eﬂ))(lg%%dé S ?Jr!esé ﬂ§ &%ﬁﬁ%ﬁ%@u?ﬁé g&é}grably smal}
and thk uffkat &bigtlt Hsispeifargblgfehsesémdlier.afd Sﬂﬂnd‘ﬂ ot Bht. Géherallyl effiset

is prefera Iesthnthe deth of cus of _a
heighty ﬁd@?@%@al‘\ém pdl IélFlo'ﬁ}ji otp Pé?fF’@ et dctifar to

t hepiginef 1aGRuRated 4Bk BpRf PG (Mol SB@ahtREALE Berformed at the

apparatus 12 that corresponds to a predeterm ned
sampeelene frondieth PpesefegyriacestlSfand 8. depends on the i nage

for I

o TR Ay AR T S AR RS AR G cone
perforage st #he sithetipe éde eegosedadfaces atidi lén can be f or med

Chetiaugt kS a7 1o ot Benaf Bty PRDF LIPS orion for

fabﬁ@&tf@iﬂ@%btﬁ‘aﬁebtﬁftx%\ﬁ ¢ Br edal aenbae fomg@mr&s;al AdbitRRaliSyer 6 and
greater than offset height 13. In cases of |ower

n grpageperésiel laydrany rerfosamelsledtight lithoereithyl stsps ferrraph ©a@sethsurface.
Th]fé %ﬁl&)gg eﬁI {slaﬁveg'lta&e{glus ¥ x{lllo gfg éxPé)g?dr sélgfageﬁ (j'a%]éff%e§b¥ % B3 %ht greater
thah ﬂmfepﬂﬁﬁ‘db(utsl(ﬂﬁng dmaxiag @Srp@ﬁdlcﬂalgbehe SUﬂFBtg&e)rce‘Slﬁd itaig® forming

needed for smaller structures), the depth of focus is
app%}:aélfseqogrﬁmpngﬁz&tq) a ?uhograp y exposure 'of the precﬁ:?ennmed €S0 utlson

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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and the offset height 13 is preferably even smaller,
50 nmor less. Cenerally, offset height 13 is
“)oreferably | ess than 100 nm and nore preferably |ess _
OA/8358m  Figure 11 illustrates a next stepPQfUS2009/044365
etching (arrows 20) that can be perforned at the 20
sanme tinme from both exposed surfaces 15 and 16. Figure
12 Figtugsiridustrates ftﬂm;hen' hmbodmwntssnf dp; m¢th¢d$p1f dhret invendion in which a

sin R 085ashe hisb BHre RBe® s BRGHEE SR 35 oL ARG AT g and for

expobddipihed B @mgp@hmﬁn Ia§f:103 evenrihdigh offisétteiitht 03 istdd€ater than the depth
i nvention for, fabricating the substrates of, Fjgure 9.
of fpgiseol tapeiypage JOraiae PRAAFANE GORreBRONG e AR aF AL FRAPirpdiprerisigns. In this

em%ﬂﬁmegtSd f{%re%.?}‘a@ &:rtlfohfé'c% ick &Y, ﬁ.{}gﬂﬂ&eﬁﬁr l‘ﬁfc@ Béblutions are

I net phy steps for eac expose surface.
formibd & &ﬂd&tmuiakﬁeyﬁr 6i adau wgrrfagddasr $fanl aptiensgkypiodecadditional

ffs t by a height greater than the
Sq%éﬁﬂﬂg %%ﬂ iﬂﬁb an axis Z perpendicular to the
su bﬁdrre@ﬁﬁbleoﬁmélhﬁeétf&ﬂﬁdefv%m W) e. g2 Ry bl@vmes, can be formed in
corresponding to a |ithography exposure of th

supsrfwétlw apéigealivin dhe adﬁitwﬁlesumgﬁmal lagen) amébar@ electronic
\E&eﬁ tl'lQCt €8 IOHE%@%Q{' ¥arhER ks g;(effﬁagﬁ)ﬁgl 1§er6 (‘P?}léerseﬁg The centre

ustrares a separ Istinct fit
of &bmﬁlnhogamgseﬂreﬁamﬂﬁ a@uﬂt&i to the letvblessmreﬁiacsdlaﬁm tdsvlces with the

. etchi d ni at t
higfit et R oL e IO e o st ftee g Triengfige other
1ev316e g%@egea%ﬁu@é ¥ oftidaioRsitlayl 6 his BeyHdeRpth FFskRMN \8&3

InCt inplantation steps can be perforned. -
cormn@id@r@gzt@c;@e Rgwsts30l000n Mg B elemimdiaeas hthq»gymlwate@@an be used

bec |ectﬁg gna%@%gﬁ%yﬁ%ﬁoﬁ atﬁ)é 1&:%1%%{&199 aepgf;u e{: %)?H% %})\f’%gédnﬁﬂqg td the

ra

high¥qd esebhtisn bhﬂl@ﬂuiﬂcmﬁ faldﬂe 1argmallevﬂcesyfermc€ii thedinf which need only a
exposed surface 16 of superficial |ayer 3 even though

b“@FF?@W“ﬂ%lght 13 is greater than the depth of focus

of {"fndrRAGs, PG AE RBRAS 28 HSnARTKERRAAL ML £:Qt level with a higher
certain reqU|red precisions. In this 5 enbodi nment,

reqdired emmtreﬂow@g, o¢. sepebtieblaye Hend ssenchdaptinef faryst Sbean be

asso&%t%d oeﬁile & ﬁd ?évefwftggg(?weg ?@%%9 rés%iu%%g c{%%?ﬁ(gsteh gﬁ(r?e[ceqS of

In superficia opt I onat
additsehiat la@ﬁﬁii Dspth) ef facas a8b, baiyadle e s towdrddadrelcambtionf-Brtypically

exanp Iectr nlc eV|c
lar%eéwaee%nd % alE?e desk b CP% @S?ﬁﬁ fflelr %ﬁlghgrfgw@w@g?f&%s when
oo&ﬂfehﬁ@ ?\H} Hislifkt HE&@%&&%' an§ l! RS, rtfqé Hﬂh@%rabl%y&{ dxpR8 surface 15
[ ar ge el ectronic 10 devi ces ogi'c devi ces,
of adiitidye! faperrfeld in ﬁtcta‘duhmul@gm delp‘dwfrfocﬁls 18b, ‘&blﬂﬁé tlepedagne time the

The entre % a F

iRy BhCoest G 1o 8L mublrtPRLSREY i B P Gl gt of
fodulg}egga hi ghest required i rrage resol ution are forned,

. to superficial, layer 3. Even if the other

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

_7-

rrrrrrrrrrrrrr



10

| evel , e.g. exposed surface 15 of additional |ayer 6,
i s beyond depth of focus 18a corresponding to the

W ig6dhsgsesol ution, one single sinultaneous peT/wS2009/044365
I'i thography step can be used 15 because the inmage
resolution on the | evel beyond the depth of focus

h
SOBFERATARL A 3 o R AR Mo g g
semecmddﬁnning saperficiuldaydt esobeimboufactird d»yISmm/ﬁ[tB% Tlﬁenrthé four

th of focus 18a can he ass to t
fol?@@t@ laygrs AreZSmP YRR Seqop TS Pﬁ@a éﬁj‘?sgéfﬁr E‘% ' Iﬁoaalgmsulanﬂg
1ay§1u &%rafduﬁlbﬁél sk 8éndActi Wpegern th Q&ﬂw&alﬁwa and thsGRfAng layer
bé 20 associated to the second level  with | owner
2. Iethaireretining segionsionhy, the additienab inseldting) la&farc@dﬂse glditional semi-
cor?d%?ﬂﬁ\&suﬂgjﬁclaﬂﬁyersao? et% veld1 e:?gep{ 85 %Sadmnggal sgllé!:t%@ pe{gﬁonf Where the
ele&ftdn@&@ﬁde@ﬁﬁ:, forhegat iR tlod acfdi‘tﬁmsl sl@él:ﬁcﬁ:m latyalbl e f Or a

hi gher resql yti on. Thus _when . cqnsi de t di sti
dep lectroic deyices camthen he qug)gg sk tapq:qu,q{y g?;ﬁi%) tpee levels of such a

sutRRe$S %e%;ﬁsthé&eof% inPéntRd diviiAnad dllfﬁYc%Ee B Hedotk Bf @ Ghree lovels is
wthih larger depth of focus 18b, while at the sane

less thae thehdepth®f] Ifq)qua @@ﬂl@gmcemse%plﬁb@a}dm ¢taleing a1 wiplantation steps
o] a ept
are Pt o%gléﬂfgzg%‘lefh gggmﬁzri%eé)gﬁyl tg, %1% wfvyﬁ%t ?g@ﬂ%f kq(ck g s&aﬂe%an the
diffegnce licaght Shewe |Sﬁép@f:arl y@rsedlout Elmtﬂtabwusl@aﬁl catancdyes, for
| enent ed th other substrates ha sever
exaa@% wpeihthe respaition refwiRs Bhaneyrpet fewsli(r l&@ap‘eersle@ﬂé @Ptjes high as in
theRghdr ¢veRd. This is for instance the case with a bulk
substrate having two or nore 30 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 tional selected region of superficial layer 3 and
an additional sem -conducting superficial |ayer
di sposed on 7 WD 2010/ 002508 PCT/ US2009/ 044365 the
additional insulating |layer. A substrate with an
addi tional insulating |layer and additiona
sem -conducting superficial |ayer can be manufact ured
by Smart CutT. Then the four followng |ayers are
renoved in second region 5 of the substrate: the
addi tional insulating |ayer, the additiona
sem -conducting superficial |ayer, superficial layer 3
and insulating layer 5 2. In the remaining regions
only the additional insulating |ayer and the
addi ti onal sem - conducting superficial |ayer are
renoved except in an additional selected region where
the electronic devices are forned in the additiona
superficial |ayer. Electronic devices can then be
formed sinmultaneously in (or on) three | evels of such
a

VL EATABO 1



10

15

20

25

30

substrate by the nethods of the invention. Wen the
difference in height of the three levels is 10 less
than the depth of focus of the process used, _
WO 108u9288hy, et ching and inplantation steps af(el/US2009/044365
preferably carried out sinultaneously. Even when the
depth of focus is snmaller than the difference in
hei ght, these steps can BHEGEAIME out simultaneously
Wig.c?r.ta'n_cases, for exanple when the resol ution
Hﬁiﬁfﬁﬁg Bn an upper level (or in a lower level) is
not as high as in the other levels. -8 WO 2010/ 002508
PCT/ US2009/ 044365 THE CLAIMS What is.clained is: 1. A
send-condtéemicosducie stineuiggseiyl for he fabrication pf semivapdueipr devices
, :conductor devices 5 conprising: a support having
CO@?&%@%t face and crystalline defects with a size
gr easuppottthaving @ fronfifaa¢ amd crogniting gefgeteattbr sidegnealdd3han 10 nm at a
/enB; an insubatisng | ayer disposed on a first region
d“ﬁﬁygﬁgmfﬂﬁﬂﬁﬂfgﬁ%’of the support; a superficial |ayer
di spPRedaHy L8 digfe | st RYh o FHE fRARY £406 oﬁthe@ﬁ;lﬁfbﬁe, d
surf ace; gﬂ% ia?O_{gnﬁggg]iti_onaﬁélayer di sposed at 1 east
on asupstitniad lavsy lisposed on Hhe insubatingflayes awd having angspesed surface; and

t he - b | ' f

t 1 SRR e SRR s Y BRERE R T TP 808 o support
theaiflditioaaldayep bating 2n exfogedsdurfiied arden thickadsasufficienhterbaiynthe

th ,a%@%;io?g{ | ayer has a thickness greater 15 than
crygfaingogiegis ot ge Ctructure of claim!| further

conprising an epitaxial |ayer arranged on at | east

the first region of the front face of the support and

bet deen Threstegpwoetclaimdl whereinribeadditiong! layenhap a tinckngss greater

The structure of claim3 wherein the epitaxial |ayer
thaﬁlabgl 1?sllh;tr(ﬁrll‘ckness greater than 0.1 mcron. 5. The

structure of claim1l wherein the exposed surface of

the_additjonal |ayer .is _25 not coplanar wth the
expdsed The Facarcst g ]sfi‘y!i'gf*"f qoeilpgismgefyéﬁta’@@ﬁ%ﬁé arranged on at

leaStth&I GEsHF i orth it FadtRB R Shph e aRIROREG: tRUESRER afd the insulating
the addi thonal |ayer and the exposed surface of the

laysuperficial |ayer are offset by less than 100 nm

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.
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30 7. The structure of claiml wherein the additiona

| ayer has one crystalline orientation, and wherein
wiogwigorsosf i ci al | ayer has a different crystalgdings2000/044365

orientation. -9 WO 2010/002508 PCT/ US2009/ 044365 8.

The structure of claim| wherein the additional |ayer

andg t he i, : f

et erl o E 8&&'&[‘9 chd&%ﬁi?he&%%%%tﬁg}oggl lfagéredﬁa the superficial layer
compircclififctattnmatersds. uct ure useful for the fabrication 5

of sem conductor devices conprising: providing a

substrate conprising a support, a continuous

i nsall at i AencRMVF n&hﬁﬁ@ﬁﬁ@l? @ReicohdiRtr skrd@@reQbefll®r the fabrication

support, and a superficial |ayer disposed on the
Ofﬁeﬁ’g‘ﬁﬂﬂéﬂﬁ?tﬁ@dqvéﬁf*’é?@mpw ng a nmasking layer on a first

9l APPSR LN  CHIRMAE B Mg g e ns
frontef‘gd:eurf thotupport,emd suﬂfﬁﬁ&myl e dmskadngl thainsulatidglapgrng

o1 iz eakine TR Ao gy o e B Ao of

cl ajeMoinghBs Qipbriche 1dy8¢ &£IANBS His@htitdRyadd htseda,ﬁalreglﬁyfdt covered
IS greater g than a conbi ned thickness of the

by ﬁ@ﬂ@%*ﬁ@lﬁﬁnlayer the insulating layer, and the
mas m 9 wherein
pl a}riflgjr;1 |El Iaﬁéﬁﬁ?o?eﬁjra g}l—g}e‘P ggéﬁgﬁ&lfe% LI?ds term nated at
t heplamesizinggh¢ addétionaPBy&?2. The net hod of claim9
wherein the masking | ayer conprises an oxide materi al
with a thickness between 10 am and 50 nm 13. The

et fRd ofheGh@hdd & J Mt NRhereDITRE 4 ttﬁdk!ii@ss P &fcQddfitional layer is greater
pl anari zi ng, renmoving an ?per ayer of the masking

thap gembingd dckmgsy efAhesunerfisinh iaven el ipwdating dgnsr, apel therpasking layer.
maski ng |l ayer, 25 and wherein the planarizing of the
additional layer is term nated at the renaining | ower
| ayer.. IPhe nidthodwef diaoh Divhekmi planhdzinpef dicradtitienal pper is terminated
La [0 rises a nitride material and the |ower

att %%@?1%% i ses an oxide material. 30 15. The nethod
of claim9 further conprising, before form ng the
addi tional |ayer, formng an insulator spacer for
seald-ng Themmethed of dleim Swheremithe masking layergeamprines an oxide material

WHB%%%U@%%%%?B%%%%Eme%Qnggggégé8323280Iain19 wher ei n

the support conprises crystalline defects, and

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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wherein the additional |ayer has a sufficient

thickness to bury the crystalline defects present in

t he support. 5 17. The nethod of claim9 further _
W@o%‘t'b‘?"?ﬂgg%g formng at the sane tine el ect r onjkCT/US2009/044365

devices in the additional layer and in the superfici al
| ayer. 18. The nmethod of claim 17 further conprising:
per ¥eor mi T ractBodhefl daim @ whereishe suppeis empasas srstrtline defects, and

X f [ .
SRR G ETREEI R8P0 B9 gy pescnt o
thelso@et. f or m ng apparatus, wherein both exposed

surfaces are within a first depth of focus of the

i mge formng apparatus corresponding to a first
pr eget erfNednddBESailtP Rk QhpiRidgT8imihP 6t HXRARY ﬁ&g electronic

on both surfaces are wthin the first predeterm ne
deviieva grethe @dditiondl dayer pt ihdhewupgriwiad iaygt.e et chi ng step of

bot h exposed surfaces; and 15 performng a single

i npl antation step into both exposed surfaces. 19. The

met fgd ofhegh@hdd d€laher Efuithéer aipeigingd one of the
exposed surface is within a second depth of fo

cor MEEFBHE nYnale lifogieplis GXPRsYT™ thE EtROSR: THTIRES Of fh‘?gg%cond region
I : .
sod G300 S AR na0e SRR EIR Sl b b 0Pl B sppurs
wherelndwmitile ckppeed scfac@Gird withintahiint depth fdoonsef depinfage forming apparatus

cor SR e RS ol g b s
arefHIHiN Ble fRGTREdRrMthedRALEOEMIMbR first di stinct

l'i thographic exposure on an exposed surface of the
s ecRATPTIE Begle oishigs stepoiboly capeed swdhces i nct

i Lﬁg}% acﬁitg%ig??ﬂﬁﬁai?& A SPRE SoEd 6l the

su pertformng a single etching step of
bot h exposed surfaces; and performng a single

! n‘pb’ﬂ.nt afﬁeogetﬁ(t)f Bt élf%nol éjgﬁgﬂei%éps% eg’f%d e fof:71 {hE Séi(posé& élurface 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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