A MElI THOD OF FABRI CATI NG A MULTI LAYER STRUCTURE W TH CI RCU T LAYER TRANSFER
Technical field and prior art The present Invention relates to the field of
mul ti| ayewo=serwenduct or structures (al so known as nul t PCayEPro19mni76dnduct or
waf ers) produced by transferring at |east one |ayer forned froman initial
substrate onto a final substrate, said | ayer corresponding to the portion
of initial substrate In which a plurality of m croconponents has been

formed, for exapgrgbder r %%@?@é £ QRPORE viER | @EREE ke t@etol ogy
(3D-integration req%@e(%et e transtfer of one or nore |ayers of

m croconponents onto a final S&BSPER: EAYER| ARANSEERsubstrate itself

possi bly incorporating mcroconponents. The transferred | ayer or |ayers

i ncl ude m croconponents (el ectroni,c, optoel ectronic, etc. conponents)
produced at Teshaicad E&Pﬁldor? DS &Ftsubstrate, said |ayers then being
stacked ®n a fi natheswheiseatte i nRidntddn ydiecass e coftHehef ivdry osmal | si ze and
| ar ge nunbers _of, .m croconponents  present. qn singl e | ach

t ransf erredmlual%étla]}ﬁ?éft 9 ggﬁt%li%tl Oved S(;%ﬁ:utchélr |Sna(l%qssl9b§)%é§%ye a\%l th great
accuracy sontfati lelvey sesiveryiudtogelws farisgned oduded ey dulgradenr ingyer .
Further, Tt Jmmy e necessatid Goeary itk LPALRAGY o diy e ter 1ts
transfer, for exanple to rm ot her m croconponents, in order to expose the
m cr oconponéntfdnga shdssFeftace Sael Wﬁp@qfﬁm@& itéhdhetc.: said
tLeat Mepgs @os@ikave anQ%i%qf F;Iu@ﬁt&latté/\nitm mgﬁ.eﬁi aa@q:ﬂgx%qmdaﬁ\dmg_ regar ddt 0
t he component,s present In the er. wever,_the pl.i cant has di scerne
that fol | oW g TOFAREREE EohERAE %&%iﬁ&ﬁéﬁa &&s %ﬁﬁ%é’elel-t is very difficult
i f not inpossi bl ghtred-arimeaddidniadnalompiccrenco nporesntas itdmatt earbercdldgyned wit h
all of the

(3D-integration) requires the transfer of one or more

layers of microcomponents onto a final substrate, said

15 final substrate itself possibly incorporating
microcomponents. The transferred layer or layers include
microcomponents (electronic, optoelectronic, etc.
components) produced at least in part on an initial
substrate, said layers then being stacked on a final

20 substrate. Primarily because of the very small size and
large numbers of microcomponents present on a single
layer, each transferred layer must be positioned on the
final substrate with great accuracy so that they are very
closely aligned with the subjacent layer. Further, it

25 may be necessary to carry out treatments on the layer
after its transfer, for example to form other
microcomponents, in order to expose the microcomponents
on the surface, to produce interconnections, etc.; said
treatments also have to be carried out with great

30 accuracy having regard to the components present in the
layer.

However, the Applicant has discerned that following
transfer, there are circumstances where it is very
difficult if not impossible to form additional

35 microcomponents that are aligned with all of the

microcomponents formed before the transfer.



m croconponents forned before the transfer.This phenonenon of m salignnent
is described in relation to Figures TAto IF, which illustrate an exanpl e
of the prwouretwiwe4ef a three-di mensional structure by tPramsfreo10052785 | ayer
of m croconponents formed on an initial substrate onto a final substrate
foll owed by the formation of an additional |ayer of m croconponents on the
exposed face of the initial substrate after bonding. Figure IAillustrates

an initial substrgle 19.JhalAas It §.000 sshapa .ot o' iqienapogamet ry-. 1 n
fact, as represente n a deliberately exaggerated manner in Figure IA and
using a gri delldstived Yo Adgpnes rdkda H@:dé’g@ﬁﬁ?ﬁtﬂéﬁsﬁm ils iSBREP Liehe
initial subgtd ate 1 Jeeqanst idruled He A Mallls 10haseritgordusionymt eri al
that has deformations on the mcronetric scale that principally correspond
to a bow andEEsESkary G S &f THETHERTBPREAET & rgﬁ’gir 86t &1 zes the
concave ®r genvwexldefiwsraaiten ceftd ke fMafar sadsa rmras fodnentedofoyt tiegposi ti on
fromthe nedian surface to t .center. of the fer, ile t rp

char act eri zéS e "§é¥ 6$frr§tni gﬁlg&rornéaslpgr?a’ieﬁg O}t%gmtlﬁé:o\é’%& g’rnéa?l%gs et ween the
maxi mum di sttawec exand achd agieniofurnhgi strdriide lofsudse nagdi & tsur foeselimgl.ati ve to
a reference qul e 1%V%15@%emgﬁgta9{ ﬁm@;iﬁqu's%swaft%cgoofthtaQe naf er. These

two types o mat i on nmean e I nherent geonetry of a wafer can be
charact eri z&d;s PoR Shapls Ocdtinger i JeCRRBY "cl addi fP6d asSchi p type
geonetryp. AepRalkchecteamn ian dd1dWees teB vartkaliGera thidr slansesni e of
The. i of boONBENER 451 258y Goder Aed by HROLGICt OGEaRhy ulFRE & ek ¢ hat
can define tdhe azares ohorzohesnivig ipdtd, ertthe doritesgosdibsgreae A is
T CoSTRon e AR P Pt b iR Ther s iRRL Sl fe e
substrat e ca&eficgmations on the micrometric scale that principally
15 correspond to a bow and to a warp or buckle. The bow of
a wafer characterizes the concave or convex deformation
of the wafer as a measurement of the position from the
median surface to the center of the wafer, while the warp
characterizes the deformations corresponding to the
20 differences between the maximum distance and the minimum
distance of the median surface relative to a reference
plane, over the whole of the median surface of the wafer.
These two types of deformation mean that the inherent
geometry of a wafer can be characterized; for
25 simplification, this can be classified as chip type
geometry.
As can be seen in Figures 1B and 1C, a first series
of microcomponents 11 is formed on the surface of the
initial substrate 10. The microcomponents 11 are defined
30 by photolithography using a mask that can define the
zones for forming patterns corresponding to the
microcomponents 11 to be produced. As the
microcomponents 11 are being defined by photolithography,
the initial substrate 10 is held on a substrate carrier
35 device 12. The substrate carrier device comprises a
support platen 12a on which the initial substrate 10 is

held flush, for example by means of an electrostatic



device 12. The substrate carrier device conprises a support platen 12a on
which the initial substrate 10 is held flush, for exanple by neans of an

el ect r ostwOi208y®2EM Or a suction system associ at ed w t hPCIEPIUPO62765 pl at en
12a. The substrate carrier device 12 camhold the initial substrate 10 in a
"stiffened" position, i.e. in a position in which bowwarp type
deformations of the initial substrate 10 are reduced conpared with those

present ed by Lhe sage substnate when b, ot el by dhe deyige 12. 1

ot her words, “tthe m Cr oconponen on a substra t hat
initially slpllgﬁter&y 1ger. es?@@ Cursér attensiaa ier idevieprlds siegn ol ée

stresses be'ﬁ&t&%‘la)é%@s%@.%%et '1% %‘x'lb%t r"%tt% f'f%nferdee(ﬂaofsrl‘%mohhe idevige 12 . The
| evel of that stress is also dt etery)erat ure to which the

ke
substrate | ®o§dhilest & drichy bloﬂ’éwﬁr@p téf‘ipedéaﬁ MG SResniodr &&&nponent s,
t hat tenper ahlithaQO%&[b@ty:alt@el ng the &f@a}u@@td lcemperaldimg tof thigeenvi ronment,

or a controlled t er ose thes bstrate carrier vice. As can
be seen in B &lsfte %rlé% lijfea g‘% % % sub;%trg’te °fo CO%I’I s ng the
m cr oconponées deliice tlﬁen Hm@gﬁnten mmdsnt |t:ﬂmet gicoocagponierttsodé face of a

final substake sgdnond! ng hekesh J %atmﬁ, %ﬁq%%tlﬁ,atsqﬂ;@st@@d the final

substrate 20 is carried out, exanpl e an referab waf ér bondi ng. A
buri ed | ayestarssieer d@@ﬁiﬁénéwlﬂl é’? fiRe C@é‘l@@eﬁ@lloﬁ‘t erf‘%’@e SEEEREER t he

substratgs H@iaed r%@abc%dt w%eol&h@ Reds tAbler iRomrdicRe @&@f&@ﬁtg@ac@een in
r 0 raw a

Fi | E, t 10 t hi
plo?'ltjlrgn of tlﬁe |n §r| §|V€3r %&r&a %ztib&\tflgsétsﬁel lnge rSI gflof?%%doégnﬁ ents 11.
Thus, a conuesipkeastrecttor @hl¢h shebsabsedafter ied sl jele e Kdalrisgbst rat e 20
and a | ayerég,l%asggg %%p(&ré(%llggn %egﬁ%%lcﬁhgg RokLI onyaf the initial
in

substrate 1 t "has beeéen bon éubstrate 20, the
geonetry of teheerpituiral rogisstrdat ®eiog $he ﬁﬁ@rl@mt temperature of the

15 environment, or a controlled temperature imposed by the
substrate carrier device.

As can be seen in Figure 1D, the face of the initial
substrate 10 comprising the microcomponents 11 is then
brought into intimate contact with one face of a final

20 substrate 20. Bonding between the initial substrate 10
and the final substrate 20 is carried out, for example
and preferably by wafer bonding. A buried layer of
microcomponents 11 at the bonding interface between the
substrates 10 and 20 is thus obtained. After bonding and

25 as can be seen in Filgure 1E, the initial substrate 10 is
thinned in order to withdraw a portion of the material
present above the layver of microcomponents 11. Thus, a
composite structure 30 is obtained formed by the final
substrate 20 and a laver 10a corresponding to the

30 remaining portion of the initial substrate 10.

Once it has been bonded to the final substrate 20,
the geometry of the initial substrate 10 is different
from that which it had initially in Figure 1A. This new
geometry of the initial substrate 10 after bonding

35 results in particular from the fact that the final
substrate 20 also has an inherent geometry with bow/warp

deformations that differ from those originally presented



fromthat which it had initially in Figure AL This new geonetry of the
initial substrate 10 after bonding results in particular fromthe fact that
t he fi nalweubmtmwaase 20 al so has an i nherent geonetry w POTHEPMMWAE3T6S
deformations that differ fromthose originally presentedby the initial
substrate 10. As a consequence, when the initial substrate 10 is brought
into intimate contact with the final substrate 20, the initial substrate 10

and the Tingl, S4Bstala A0 NAKe 10 Adapt Al 10230 ddinRlds ! 9RACh 0t her s

geonetri es, crea es zones tensil e and conpressive stresses in each
of the ini trlatltﬂ@laﬁﬂlktsitn@lt@d%u@stbrﬁ%t Wi timdyimedicacontdsede stresses

cause a nodiyf;igatden ﬂl@laﬁlh%tﬁt,%@f%tﬂé/ 2f, ttﬁh% IiMitdil] sulsidale 10 end
nodi fication of its ori bow war p type def ormations. This nodification

of the geondtidy fdfnatlhegq ttﬁaéfle Ah&EVE &0LFA e dén HRGE gromGiTicd® af ter
it has bgen etahjmmﬁﬂze(x@ 'Wednldt)r iesOnatitdh riedt dshe:driisc kifessernfi ltehe

remai ni ng portjon of the_ initial substrate 10 rre the | ayer
10a, is nuclt qqngjrretsﬁalﬁfet At 6F° The i %r at' efﬂ%&%tlhqtot t%h é.'

"i nmposes" i tisirgpdorfEt roukiss ra tpseat éﬁl%xttémy c;reltahse dihasst Bt esses whol e. The
| ayer 10a mus{dhen genfarimdiod N, geameldondi-t e fimaliybshrate 20 and

t hus further evr ate fromthe starting geonetry of the initial substrate
10. As can elbsdg@ten Fi-gur & Medifieatdan Sfed tisn GBricdadiindMHaarp

t hr ee- di pensi@ralgestoraeiturgisconsi sts in formng a second | ayer of

m croconponents 1 osed s ce of the thr i.ni.ti Substrate
10. In order to ggﬁshénct%ﬁefe r?%(r) PTG Yaq P?%bentl t"(lt‘?‘lt he buri ed
m cr oconponenits tkhtea mhatsolattelmgroa:mﬁpnmsiurmaﬁ Iaafrtetro itthdtasudert 0 form

the mcr oco% Q]gle%t m%&g%eus&q Trbelﬁt \a/cr?ﬁtnel;er £d 'h%yetﬁ'ﬁcﬂﬂe‘é% tfre dhaver 10a,

typically i oth at” the the m cr oconponent s and at the
| evel of theemafierinomanig arhef the initial substrate 10,

15 corresponding to the layer 10a, is much smaller than that
of the final substrate 20 that then "imposes" its
geometry to a greater extent on the structure as a whole.
The layer 10a must then conform to the geometry of the
final substrate 20 and thus further deviate from the

20 starting geometry of the initial substrate 10.

As can be seen in Figure 1F, the next step in
producing the three-dimensional structure consists in
forming a second layer of microcomponents 12 on the
exposed surface of the thinned initial substrate 10. In

25 order to define the microcomponents 12 in alignment with
the buried microcomponents 11, a photolithography mask
similar to that used to form the microcomponents 11 is
used. The transferred lavyers, like the layer 10a,
typically include marks both at the level of the

30 microcomponents and at the level of the wafer forming the
layer, which are used by the positioning and aligning
tools during the technical treatment steps that are
carried out during photolithography.

However, even when positioning tools are used,

35 offsets occur between some of the microcomponents 11 and
12, such as the offsets Ay, Az, or Agg indicated in

Figure 1F (resgpectively corresponding to the offsets



| ayer, which are used by the positioning and aligning tools during the
technical treatnment steps that are carried out during photolithography.
However, woeniomoess3positioning tools are used, offsets @CTEP260%76eh Somne
of the mcroconponents 11 and 12, such as the offsets Dn, D44 , or D s
indicated in Figure IF (respectively corresponding to the offsetsobserved
between the pairs of mcroconponents |1i/12i, 114/124 and |1g/128) . As

when for m ng, LRe MCEAGOIRANERLS pLlro! BE GATRARLLG SLLUC! uhe, 20, for red by

the final substrate the 1aye ais likewse held flush against a
support pl aflén/13a afd ad lsiBSst at efearieer feePiee 13t RAETPSOTHBAETERl to

EEZ gg\rﬁ)ggl %g,-stt&etc%%%%% %tt_&@%%uﬁf%a?ﬂ@: Q@r@ﬂ%@t %@rrr}m%ssii%@)l i rmosedl on
ructure and i articular qgn.the |ayer are at | east

in part di fﬁé@éﬁtfaﬁeo%(}tﬁ&%tglﬁeg Ffd&r%iandst Ha et %&&%%Z}tuﬁél

m cr oconponerts nkt, aSisne@drieplayen 10a hds sa sgdsrette icartrerens of bow war p

def ormations, t hat i fferent. fromtha rese the syhs 10
bef ore bondi algﬁﬂléh%#ﬁﬁnés &geégég%ge%ﬁg%gé,%%ﬁﬁgg¥§gdlts |ngggb%énonenon
of m sal i gnmentstcalsso (kKemsn oas aoe CoaPK SisStmden 1ITpe Stefo Oaféyss of

mi croconponent s, Lt cand 12 4hat MRy Be the p3euieReh $hOhLilhguirt 3 0o
connection faults between the m croconponents of the two Iaéers.,That

phenonenon & Co@ér H@psthds pel 04 ffergntedaom fMosSe PRES i 189 val ue
of the myl tithayebrsamicendyctor waiebs dmpahneane flabrisdaiced thEhdayrpact of

 nor easi ng TNE WEi & GRCPRLEGn Lot GO0 comBSHUAES Pa LoT Ay Bad RS ¢ he 1
i ntegrati on idensiftferpert Ifayer thelooleistnagdaplyy theolssibistglarde 141 gori t hns
o o et MY SRR teskey, (108 Ko anelal g 20 [ha
defini ng or results in a phenomenon of misalignment (also known as
15 overlay) between the two layers of microcomponents 11 and
12 that may be the source of short circuits or connection
faults between the microcomponents of the two layers.
That phenomenon of overlay thus results in a reduction in
the quality and value of the multilayer semiconductor
20 wafers that are fabricated. The impact of this
phenomenon is becoming greater because of the constant
demand for increasing the miniaturization of
microcomponents and for increasing their integration
density per layer.
25 Photolithography tools include algorithms for
correcting certain modes of overlay (rotation,
translation, etc) that may be applied to attempt to
minimize the overlay between two steps of defining or
forming the components. However, it has been observed
30 that this misalignment is not homogeneous (i.e. cannot be
reduced to elementary transformations); thus, it is not
possible to correct the photolithography exposure in a
general and satisfactory manner in order to obtain, for
each exposed field of the wafer, a satisfactory maximum
35 value for the overlay (for example less than 100 nm
[nanometer] or 50 nm). A correction of the parameters

governing the lithography exposure for each field of the



form ng the conponents. However, it has been observed that this

m sal i gnnment is not honobgeneous (i.e. cannot be reduced to el enentary

t ransf or msiDi20$02948hus, it is not possible to correct treTretiIOlFI7ThDgr aphy
exposure in a general and satisfactory manner in order to obtain, for each
exposed field of the wafer, a satisfactory maxi numvalue for the overlay
(for exanple less than 100 nm [ nanoneter] or 50 nn) . A correction of the

par amet ers governi.ng_the.li . K or. f.i,el:d. of thewafer is
not industr%glf%f &%sinroa Ilél,é%%%rl%@qxﬁ EC?lz%%QL;SIlchr%%reI’arclattn%ftaf)\sr?jseletk l%o optim ze the
set of par ansrersanfatconisgiek |teadtcTover ItaE SRl tePara@ters &t of

m croconpongnt s, d § iansf erfed Qnto a final substrate having a first |ayer
of m croconponents, It is very inportant to be able to minimze the overlay

bet ween the nicr SEEHIGFent e EF %ed@Y G Ah&IFPGERNRET T hey are to be

; nter CO”}SIECttQ@nSlﬂ@&Q’fecﬁldﬁftcﬁiar quRBilaRees;tidtd havdingessihlse tlayeanpensat e
or overlays exi.stin etween the m croconponent.s of .the t | a s by

i t hogr aphy °fSUERr 8P ¥E 5%y éit i'6n “Fie ai't O&i‘tatrﬁce qon\g?éen}tgf%&r? i){:?to
propose a saoliutiimdrzet hate, odherilry feainiesat itdre ofi andadrireypemtey cdorgessi t e
structures, re herRhengnen fe over l;ay and Jistid | o hetween t he
m crocorrponé)(r%?s%hfeo(rilré&%%n g%gl face %%eg tfoi rst lsubstrate and the

i cr oconponemicd SHFSERSEREICE S o rirfe d So AL SIS e & DfCFRIRSaissthodt e af ter
transf ef g OntRy 3 15660RL iSRS BBwekd tdhes nfiRGoddi dieeseNtofi MreNttwen

proposes a mnethod of pr.oducing. a conposite structure, conprising a step of
pr oduci ng a PveLs &%&gﬂjg¥xﬂ?%¥%%onponents on one face of a first
substrate, said first substrate being held flush against a hol ding surface
of a first %?{&9“%%' %Lf;]it@% ]2 Qr%‘iﬁ{)iioqp of said mcroconponents, and a step of
bondi ng the Tace df the | st sUDSLTat e conprising the |ayer of
The aim of the invention is to propose a solution
15 that, during fabrication of multilayer or composite
structures, can reduce the phenomenon of overlay and
distortion between the microcomponents formed on one face
of a first substrate and the microcomponents subsequently
formed on another face of said substrate after transfer
20 onto a second substrate.
To this end, the present invention proposes a method
of producing a composite structure, comprising a step of
producing a first layer of microcomponents on one face of
a first substrate, said first substrate being held flush
25 against a holding surface of a first support during
production of said microcomponents, and a step of bonding
the face of the first substrate comprising the layer of
microcomponents onto a second substrate, the method being
characterized in that during said bonding step, the first
30 or second substrate is held flush against a second
support of holding surface that has a flatness that is
less than or equal to that of the first support used
during production of the microcomponents.
Thus, by holding, during bonding, one of the two
35 gsubstrates flush against a support of holding surface
i.e. the surface with which the substrate is held flush,

that presents at its surface a flatness that is identical



m croconponents onto a second substrate, the nmethod being characterized in
that during said bonding step, the first or second substrate is held flush
agai nst aweeocwm2s&@pport of hol di ng surface that has a PCamRPe&s/ 0517188 | S
less than or equal to that of the first -support used during production of
the m croconponents. Thus, by hol ding, during bonding, one of the two
substrates flush agai nst a support of holding surface i.e. the surface with

whi ch the substrate_is d. flus t +PF i urface a fl atness
that is i detrétoi cal tlgsgr ¢ gllélst? gn%ffhtatlt?%opgt}%z%h@o%&%%g Ctgtsjr()?agfg%of t he support
used duri ngstopwati osesf durd g EoseeirioRe s thet Hé CroSIREPernegvér| &y eand

di stortion dyriag subseauent sher maikiceR tabnadeitingnahdsayeles tof

m crocoitiponents are subsfantially. reduced.. By fixi n% the first substrate
during bonditRgTak 18Tg8smeC ¢ 1R daratSoR Tt oS STPORPEE TSt bow war p
type defor W%h'ﬁa@&%ntti:caauy d&esiumiiddar to that presented thereby when the

m croconponents are f.orned, .it d.s _posshbl r i ‘ trjc
configuration du%’?n&lfc&%ttlhoen fl&frsgn%é%%t%aét%alﬁl a§l r%é?hnllg%?gglor?ponent S on
t he ot her faeenmefrtilte donfsigugaisonat et Beast fint fermisr $if Sepyticate has a

different g g{%%t %f%Q%\%tri%'n%a}Sg%aftoli'sowiaa1@%@@%5@@@@@@@@ due to the
difference in"geonetry conpared wth the second substrate, the first

substrate r&garedYi t&icge Mt Iy PFOCSEROEFTEE CRE FERE oft tdifdi ng when t he
fslec;)nd §@?Sb{o%tst%b\&’?§tt%elr%ah@ﬂ @fhfdtu@féoa@a&imﬁ cdruppatt iay idug imgsi mi | ar

atness to at q e at reference . support. used duri r.oducti on of
the m cr ocorfPEHEHE™ O & & &pa d&taiypr?g £r rl%tclrgﬁz%gp t eglt%ec%%lnd | ayer
of micr ocorrmﬁl@emitmeﬁn fishe fodfcehef il tf isudts tealtst.r atfyegppdsithe tfg asiat
conpri sing t first er. of. 4A ONREALR: exosed face of
said first Isél;?/)esrt,xrat%ﬁelhre iaa(l:%iifﬁEl?te;c';/[reoct {ghée al %gn%r?%nggl%ﬁe phot ol i .t hogr aphy
mask with tﬁ@ﬂﬁxmﬁg@bﬁpgﬁgﬁgg §on |gxample due to the difference in

15 geometry compared with the second substrate, the first
substrate regains its geometry presented at the moment of
bonding when the second substrate was being held flush
against a support having a similar flatness to that of
the flat reference support used during production of the

20 microcomponents. In this manner, during formation of the
second layer of microcomponents on the face of the first
substrate opposite to that comprising the first layer of
microcomponents or on the exposed face of said first
layer, the reliability of the alignment of the

25 photolithography mask with the microcomponents of the
first layer or the first face of said layer and as a
result the quality and value of the wafer, are improved.

In accordance with a particular characteristic of
the invention, the flatness of the holding surface of the

30 first support is 2 um [micrometer] or less.

In accordance with one aspect of the invention,
during said bonding step, the first substrate is held
flush against the second support.

In accordance with another aspect of the invention,

35 during the bonding step, at least the first substrate is
maintained at a temperature substantially equivalent
(preferably by *0.5°C or less) to the temperature to



first layer or the first face of said layer and as a result the quality and
val ue of the wafer, are inproved. In accordance with a particul ar

char act erwet2on/wwe948he i nvention, the flatness of the holdirmpeunimeée of the
first support is 2 mm[mcronmeter] or legs. In accordance with one aspect
of the invention, during said bonding step, the first substrate is held
flush against the second support. In accordance with another aspect of the

i nventi on, lg? Tth§gb%%%' t%tdf" gllgl 33%%[ Stt@zﬁ eclnf»[ %%pre er 6Ele’by 0.5 0C

mai nt ai ned a enperature equi v
or |ess) toftikett dpperaodr @lmmoe@qnten@ -subj ected during the step of

producing the figst |c@6%*da91fcer%rt@tc%%@?@it Sspedt agCendanee atittibnanot her
aspect of the invention, during the bonding step, the first_and second

substrates &VE 1R HOS ﬁ’é’éldatlgasé'ﬁ’é’st RS & te&‘ﬁ‘lc\/ac’leér?tldt EMEEEATEE. The
t enper atsir e aghcf trtar;tetm;eenb;@t ween tshx@sfﬂam&tlaarlq/ the isedent Suhstarattes d.s

preferably 5C. or SsS. In rdance.,w.t h rticul ar teristic of
the inventi H‘ &FF@ Fﬁgrﬁbﬁg%ﬁo éﬁibqgwe %t%% fags%igggﬁa step of
t hi nni ng t heekonst ssipsstradtes. 1Isnpa@¢@3:@a:dcfem tl Camat ﬁ@lSSpartl cul ar

characteristic oft @%co%%?tc' 001 e mRLRad funt %%reert}yﬁ%%%caosft ep of

produci ng a second I ayer m croconmpdnents on the face of the first
substrate oﬁb@s#@@epélpﬁe ﬁé@@rbéﬁﬁ?E§Fﬁ§n@h§tﬁPrsﬁhﬁaWQt

M cr oconponerkdr i Bekoke sichg @Qn%agmit@p,thtéﬂefﬁetthe@mwae@rrprl se a step of
formng a |l ayer of oxide on the . face of  .the fIrStﬁlslu st r&ﬁ gg’prlm ng the

first layer of nitlr GEGRPERETEs VHER 200G §Fan L8 i E &&géct of
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puring the g&%@tu%fmgf UGS 8kl B k%o RMpBneh RO RORARY Fod the
ondi ng ste 'S “possi
of the first substrate opposite to the face comprising

15 the first layer of microcomponents.

Before the bonding step, the method may comprise a
step of forming a layer of oxide on the face of the first
substrate comprising the first layer of microcomponents.

In accordance with a particular aspect of the

20 invention, the first substrate is constituted by an SOI
type structure.

During the step of producing the first layer of
microcomponents and the bonding step, it is possible to
use a substrate carrier device comprising a support

25 platen with which the first substrate is flush, the
substrate carrier device being capable of holding the
first substrate flush against the support platen.

The first substrate may be held flush against the
support platen by suction (vacuum pump), by capillary

30 attraction (substrate held flush against a rigid support,
for example formed from marble, and retained thereon by
capillary attraction), or by an electrostatic force. The
use of an electrostatic force is especially useful when
vacuum bonding is to be carried out.

35 The present invention also provides an apparatus for
wafer bonding substrates, the apparatus comprising a

substrate carrier device, and being characterized in that



use a substrate carrier device conprising a support platen with which the
first substrate is flush, the substrate carrier device being capabl e of

hol di ng twe 2hiwweo4substrate flush agai nst the support plParT@arP2010/062765 r st
substrate may be held flush against the gupport platen by suction (vacuum
punp) , by capillary attraction (substrate held flush against a rigid
support, for exarrpl e forrred frommarble, and retained thereon by capillary
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Figures 1A tc@nlth?oar medim;gram‘rati c views showi ng the prior art producti on of
a three-dinensional structure;
Brief description of the figures

15 Other characteristics and advantages of the
invention become apparent from the following description
of particular implementations of the invention given by
way of non-limiting example and made with reference to
the accompanying drawings, in which:

20 « Figures 1A to 1F are diagrammatic views showing
the prior art production of a three-dimensional
structure;

« Figures 2A to 2E are diagrammatic views showing
the production of a three-dimensional structure employing

25 the assembly method of the present invention;

« Figure 3 is a flow chart of the steps employed
during production of the three-dimensional structure

illustrated in Figures 2A to ZE.

30 Detailed disclosure of implementations of the invention
The present invention is of general application to
the production of composite structures comprising at
least bonding, for example by wafer bonding, a first
substrate or wafer comprising components onto a second
35 substrate or wafer.
As described above, after bonding, the geometry of
the first substrate is different from that which it had



Figures 2A to 2E are diagrammatic views show ng the production of a

t hr ee-di nensi onal structure enploying the assenbly nethod of the present

i nventi orwoO 2hiognoee33 is a flow chart of the steps enpl opeu/EPaw10/062765
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waf er. As d@msneb@ldana:l@ov@ftazﬁft sreildodindg nat he ffemmst eyreofcreRe e st

substrate | %h%' & %%%rferowft hale which 'Shb@%%d%%n the GorRERRAL St her eof

were being forme a consequence, after said bonding, offsets are
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and a distorb@dnketweend ke ook glo&aieldysﬁ;@fs@ﬂle@ﬁ;rxgonents and those f or med
subsequently. In_order, to_m ni.m % JRhenonena an aII

subsequent producti 5% 96F E(?ﬁﬁ‘&r?éﬁ‘tlsze gﬁlpéaﬁ)tonﬁntahaﬂ%}o & A rr?ed on the
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hold the fi mteswﬁstlﬁa’te@té@ﬂ g OPGSIPEt ﬂ?@ﬁdéﬂgtrhéuééﬁﬁoﬂ?@mdéﬂWh@ﬂﬂ at ness
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The hol di ng t8@r 866 6f HLRETESSpSrTidGry §§’p6’ﬁd c@5WE whi ch
t he subst ratsepp®ritl uskd itoehotlkie thier fface tofsubdse rautepdittr ing Comtaction t h t he

substrate. D%p%%dln O%n%h styp%h%ffﬁggg%%% %&e%he mdidggbd%%gf%%rface may
be a conti n& COI’ltn nuous Ssurrtace.
of the support used during bonding is preferably less
15 than that of the support used when the components are
being formed.

The holding surface of the support corresponds to
the surface with which the substrate is flush, i.e. the
surface of the support in contact with the substrate.

20 Depending on the type of support used, this holding
surface may be a continuous or discontinuous surface.
For example, when using a support with an electrostatic
or capillary attraction system to hold the substrate, the
support generally has a continuous holding surface that

25 is entirely in contact with the substrate when the
substrate is flush against the support. In contrast,
with a support using suction forces to hold the
substrate, for example, the support may have grooves oOr
cavities on its surface that can hold the substrate by

30 suction through them. Under such circumstances, the
holding surface of the support corresponds to the surface
of the support located around the grooves or cavities,
i.e. the surface in contact with the substrate when it is
held flush against the support.

35 In the present invention, the flatness corresponds
to the value of the distance between the lowest point and

the highest point of the holding surface of the support.



For exanpl e, when using a support with an electrostatic or capillary
attraction systemto hold the substrate, the support generally has a
cont i nuousoOhlolodiopgy3surface that is entirely in contact WCTIEPRHI®/0S2THSt T at e
when the substrate is flush against thejgupport. In contrast, with a
support using suction forces to hold the substrate, for exanple, the
support may have grooves or cavities on its surface that can hold the

substrate by Sugl Il Lfiough ibelesdndar 5 4al Ce IRl 3Rees, che hol ding
surface of e support corresponds to the surface of the sup%ort | ocat ed
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descri bed below with reference to Figures 2A to 2E and 6?6 H%substrates
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of the 1hreeqpd mnsironaly str.ucture com*rences by form ng a first series of
m croconponents 110 on t.he s rate waf er. itial substrate 100
(Figure 2A , steéj TQAICELRI G #nb%fhoco one lmeffd l %éctré%tl r% conponent s
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conprising a layer siltcon 103 on upport 101, also of silicon, a
buried oxi déFlléIyléfle B2, stteP Sdnpl é[‘h{eomocomponents 110 may be

15 entire components and/or only portions thereof. In the
example described here, the initial substrate 100 is a
300 mm diameter SOI (silicon on insulator) type wafer
comprising a layer of silicon 103 on a support 101, also
of silicon, a buried oxide layer 102, for example formed

20 from Si0,, being disposed between the layer and the
silicon support.

The initial substrate 100 may also be constituted by
a multilayer structure of another type or by a monolayer
structure.

25 The microcomponents 110 are formed by
photolithography using a mask that can define zones for
forming patterns corresponding to the microcomponents 110
to be produced.

In accordance with the invention, when the

30 microcomponents 110 are being formed by photolithography,
the initial substrate 100 is held on a substrate carrier
device 120. The substrate carrier device comprises a
support platen 121 having a holding surface 12la with
which the initial substrate 100 is held flush using an

35 electrostatic system associated with the support platen
121. The flatness of the holding surface 121a of the



from Si @2, being di sposed between the |ayer and the silicon support. The
initial substrate 100 nay al so be constituted by a nmultilayer structure of
anot her twpeomyioba3a nonol ayer structure. The mi cr oconp®@OeEmP2010082785 e
formed by photolithography using a maskithat can define zones for formng
patterns corresponding to the mecr ocorrponents 110 to be produced. In
accordance with the invention, when the m croconponents 110 are being
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| ayers in order uce the bow an t hat coul d have been created
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be able to brhqg %ah%enE%E%%%%p%%%gt%f a final substrate or wafer

200 formed from silicon are prepared in order to bond

15 them (step S3). Metal pins, for example formed from
copper, may be provided on the surface of the layer 104a
and in contact with all or part of the microcomponents
110 in order to be able to bring said microcomponents
into contact with other microcomponents present in the

20 final substrate. As with the initial substrate, the
final substrate 200 may also comprise a layer of oxide
and, optionally, metal pins on its bonding face. The
treatments carried out in order to prepare the surface
vary as a function of the bonding energy that is to be

25 obtained. If a standard bonding energy is to be
obtained, i.e. relatively weak bonding energy, the
surface may be prepared by carrying out chemical-
mechanical polishing followed by a clean. Alternatively,
if a high bonding energy is to be obtained between the

30 two substrates, preparation of the surface includes an
RCA type clean (namely a combination of SCl treatment
(NH,OH, H,0,, H;0) that is adapted to remove particles and
hydrocarbons, and SC2 treatment (HC1, H,0,, Hy;0) that is
adapted to remove metallic contaminants), plasma surface

35  activation, and an additional clean followed by

scrubbing.



into contact with other m croconponents present in the final substrate. As

with the initial substrate, the final substrate 200 may al so conprise a
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treatments carried out in order to prepgre the surface vary as a function

of the bonding energy that is to be obtained. If a standard bondi ng energy

is to be obtained, i.e. relatively weak bondi ng energy, the surface may be
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preferabby l@ssadrhde 28 CrNBLQfSe AT ,CaMdDBaIeeFade DgWhR 2Gittike back
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wi th which e C ace.f the initial te. 100 | l.d. flLush by
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The fl at nessupbotrite pHaitdinng21 having a holding surface 221a with

15 which the back face of the initial substrate 100 is held
flush by means of an electrostatic system associated with
the support platen 221. The flatness of the holding
surface 221la of the support platen 221 is 2 um or less,
preferably less than 2 um.

20 As can be seen in the example described here, it is
the initial substrate on which the components have been
formed that is preferably placed and held flush against
the support. Under such circumstances, holding the
initial substrate on the support means that bow and/or

25 warp of said substrate can be compensated for, in
particular if it does not include a compensating layer or
if the surface preparation steps have resulted in the
creation of such deformations. Further, bringing the
back face of a substrate into contact with the support

30 may result in the creation of defects (scratches,
particulate contamination, etc), and so it is preferable
for the back face of the initial substrate to be in
contact with the support, since this will subsequently be
thinned.

35 Once the initial substrate has been placed on and
held flush against the support platen 221 of the
substrate carrier device 220, the final substrate 200 is
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e itial
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two surfaces e th enough to cause no
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typically at
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i nduced by attractive forces between the two surfaces are then high

15 enough to cause molecular adhesion (bonding induced by

the total of the attractive forces (Van der Waals forces)

of electronic interaction between atoms and molecules of

the two surfaces to be bonded).

Next, bonding by wafer bonding proper is carried out

20 by delicately pressing using a tool, for example a

stylus, on the upper face of the final substrate 200, in

order to initiate propagation of a bonding wave
35). The point at which the tool is applied may,

(step
for

example, be located at the center or at the edge of the

25 wafer. The mechanical pressure exerted by the tool may

be in the range 1 MPa [megapascal] to 33.3 MPa and is

applied to a bearing surface of 1 mm®? [square millimeter]

or less. The two substrates are then bonded together by

wafer bonding over the whole of their surfaces in contact

30 {(bonding interface). This thereby produces a buried

layver of microcomponents 110 at the bonding interface

between the substrates 100 and 200.

During bonding, the temperature of the substrates is

preferably controlled. To this end, the bonding

35 apparatus may, for example, comprise a closed chamber

enclosing the substrate carrier device. The temperature

of the substrates may be adjusted by temperature control



the total of the attractive forces (Van der Waals forces) of electronic

i nteraction between atons and nol ecul es of the two surfaces to be bonded) .

Next, borwiOngionp29af er bondi ng proper is carried out byPdEEPeC@EVAFY6Hr essi ng

using a tool, for exanple a stylus, on the upper face of the final

substrate 200, in order to initiate propagation of a bonding wave (step S5)
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buri ed | ayeCiECUtEErECoAPoRERt $UPPOTAt Pl BoRAHGE MEEiade 560 %en t he

substrat®s l&@e@ﬂ@tzﬁolnawrm@@ kopgiond, puﬁgemgnperature of the substrates
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devi ce (coobivkgtragies éﬁr@ﬁﬁ era®livn T0hé °Suppor€sgl-at en and/ or heati ng

means ing egrat ed et @ chiderauRRer b PlakeRlibs thid tREC aladanee aWidult a& 1y St
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accuratel y coptiolled at g LELECRAGe  STRGLALMLS Dy MmNt a g the
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tenperatureO@upﬁﬁ@aﬁh@gsﬁ@p§0nd the substrates (scrubblng, cleaning,

15 Dbringing into contact, etc) and the bonding steps. The
temperature of the support platen on which bonding is
carried out as well as the fluids applied to the
substrates (cleaning, scrubbing) is also controlled
according to the reference temperature.

20 Preferably, it is also ensured that the temperature
during bonding and optionally during the bonding
preparation steps is substantially similar (to *0.5°C) to
the temperature at which the microcomponents 110 are
formed on the initial substrate 100 held on the substrate

25 carrier device 120 by photolithography. This prevents
any effects of expansion and of generating an overlay
between these various steps.

Afrer bonding, the resulting structure undergoes a
moderate heat treatment (below 500°C) in order to

30 increase the bonding energy between the two substrates
and to allow one of them to be thinned subseqguently.

As can be seen in Figure 2D, the initial substrate
100 is thinned in order to 1lift off a portion of the
material present above the layer of microcomponents 110

35 (step S7). The initial substrate 100 may be thinned,

especially by chemical-mechanical polishing (CMP}, by

chemical etching or by cleavage or fracture along a plane
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m croconponents orrre the 1niti aI subs rate fo on the
substrate camlemt@é:\m@e 12G<ppy t@l@otl@mttll@dgrsszmram § Spee et §y@r¢y effects

of expansi o, 2R¢ Qf garerat iRy h%’%eOV%Heaﬁbuti%fe\&e%%shﬁ%%%n\éarl'a
After bondin the resul.ting structure undergoes a noderate heat treat ment

(bel ow 500 GEVPILRIGOYS Yt 6’% NEFEaSE £hé BN dPYG e AOrgyF F8EREen t he two

substrat®es ardhiecalloowednecof-Hehemitcnke st hifnned swhsaeguent yyehs can be
seen in Figgr% 2D, the init.ial sub t%tel(%'igth nned . i n.or I|ft
708¢ t R the 1°

of f a porti tr?gpgrtrléﬂelb’res Todve S L6 ml(?r %&;ﬁf ents
110 (step SErom Budki mattiealiadubdomat @160 ey lkxapiplenednsedpevied |y by

chem cal ”%%%%nh%% 1p%lk ?h%@ Q@g@harl Y o E%%HP%E ehehisng ok by, €l eavage

or fracture along | aneof weakness pr ormed in the substrate by
atom c i npl aﬁﬁaﬁu@ﬁtrﬁﬁ@n iRy RV areeeutiwrna@e thergigowheyppéheubstrate as

it is hege, cbh@obehi-ed ak@s Bleahigngoh-ayer iy radvarbagesyshechanisad as a
stop | ayer f%_t chem cal %]q:ngg to define the thickness of the remaining

| ayer 100a. C8HR&t i Pé’lly}s he initial substrate is formed from bul k
materi al, | ong pithss,f ar cexaoplieepisnsucaured 300omMEoeinald gt ehicalf inagul arl y

Fpaced on CUFTRLTERRCAAD HIR SUTS So0ImLIRKES B LoLIRg her el wher
(p0||sh|ng)rema1n1ng portlon of the initial substrate 100, is
15 formed.

As can be seen in Figure 2E, the next step in
producing the three-dimensional structure consists in
forming a second layer of microcomponents 140 in the
exposed surface of the initial thinned substrate 100

20 (Figure 2E, step S8). The microcomponents 140 may
correspond to complementary portions of the
microcomponents 110 in order to form a finished component
and/or distinct components intended to function with the
microcomponents 140. In order to form the

2% microcomponents 140 in alignment with the buried
microcomponents 110, a photolithography mask is used that
is similar to that used to form the microcomponents 110.

Just as for the formation of the microcomponents
110, the composite structure 300 formed by the final

30 substrate 200 and the layer 100a is held on a support
platen 130 of a substrate carrier device 130 that is
identical to the device 120, i.e. a platen having an
electrostatic holding system the surface of which has a
flatness of 2 micrometers or less. The photolithography

35 mask is then applied to the free surface of the lavyer
100a.



Thus, a conposite structure 300, formed by the final substrate 200 and a

| ayer 100a corresponding to the remaining portion of the initial substrate
100, is fwored/i02s3can be seen in Figure 2E, the next stPep/EPro1ps2f6eEi ng t he
t hr ee- di nensi onal structure consists injfborm ng a second |ayer of

m croconponents 140 in the exposed surface of the initial thinned substrate
100 (Figure 2E, step 88) . The m croconponents 140 nay correspond to

compl ement ary porti gns of; .he i ¢hocomanentis il dil 10den,didulorm a

fini shed conponen sti'nct conponents intended to function with the
mcr ocorrponé@t@e@@y |an5(§la§éir oo Legtemst: heamlc edSFp &Ferty PART n al i gnnent

Wi th the buri e FechQEORRAR tt%ella%’se@alﬂ@oﬁx@tﬂid@gﬂaﬁmé masksdrg used t hat
is simlar to that used to the m croco ents 110. Just as for the

formation of:T¥F& tHogy d@or?ﬁ&ﬁént YEFO Mephé& - S|b[ee PHSSEY U f ormed by

the finab subsinater2@@aard tlked awenh 160@r Seielg ion ad isupEort wildt en 130
of a substr rri devj.ce 130 th Lds identical to the device 120, i.e.
a platen ha&tnﬁ3 %aﬁegl%% égt acteln% G nég systemthe surface of which has a
flatness of 2 ni Gyometearss odr tlh@sgletfmei mfoqumg@a@wqwq@ t hen

applied to the. f rt%%eswff 1LY qwe@lem.lo@yerltl%aﬁo@sqbw i@y u%d the

t hr ee- di mensional structure is fornmed by a stack ayers, each layer
havi ng been ifvi&isfle srds tasitry 100 tas $&¥bIfynedt P'T’é’é)sc?rfatt%é"lﬁ?@é’én i nvention
(a firstol ayRirorapraloneady kite l@a%i’ceml*dmat heduidlorsubstarat ) , and each
R e o S S
possi bl e t o dfonthet el drivictomalorsuiyst rldtle HEF®rteo arite Hfitval tsfystireat @ fni t hout
def ormation,,or ;3 :t ;18384 p¥LR R MY it 118121 substrate 200
can no longer be observed. It is thus possible to limit
15 these residual offsets to values of less than 200 nm, or
even less than 100 nm, in a homogeneous manner over the
entire surface of the wafer. The microcomponents 140,
even of very small sizes (for example < 1 um), can thus
be formed easily in alignment with the microcomponents
20 110, even after transfer of the initial substrate. This
means, for example, that the microcomponents present in
the two layers or on two distinct faces of the same layer
can be interconnected via metal connections, thereby
minimizing the risks of poor interconnection.
25 As a consequence, the method of the present
invention means that the phenomenon of overlay during
transfer of a circuit layer onto another layer or onto a
support substrate can be eliminated or at least reduced,
and very high quality multilayer semiconductor wafers can

30 be produced.



deformations, in such a manner that significant offsets o f the

m croconponents 110 before and after transfer o f the initial substrate 100
onto t he wonalo/medagt rate 200 can no | onger b e observedPCIIEPRGI00B2TISS
possible to limt these residual offsetggto values o f Iess than 200 run,

or even |less than 100 nm in a honogeneous manner over the entire surface o
f the wafer. The m croconponents 140, even o f very small sizes (for
exanple < 1 can thus b e forned easily in alignment with the
mcrocorrponggg‘]I flo even after transfer o f the initial substrate. This
means, for éxaﬁpmethpﬁapftn§0dp@ﬂ@§oﬁp§ﬁ@@p§lﬁﬁe§éﬁUCtﬁrﬁhé3@@0 ‘layers or

on o, 01t BGk:ta68 4 & cBeotaneobavehacan . nbocsontect od via et al
connecti ons, ere mnimzi ng he risk f poor _i nt erconnection. A s a

consequencemlﬁﬁécﬁ@?ﬁéénésf (LRE) prEsERE ﬁﬁﬁ@n??oﬁ fre&s SHRE TERESphenonenon
o f overday d@@'ngshﬁ@niﬁthOshb@t@at@ub%1h@yebldnEQuahObbeﬁnbayer or onto

t trat t | t hi gh
qual by mul DOLEYEP SORPEERIUGTOP wafofs GaH b UoBT8iuded L PR - A O
net hod of ppeddeicngoa odnpasdtmlstpaomnpee©3©0)ll@dnpam§|ﬁgsaeyt@é of
produci ng a?88f§5g2%§%¥ enb%rgﬁgnﬁqgggt%uﬁ%%?ét%n(?@@ f@%ﬁp?&s@nb'rSt

substrate ( irst substrat elng | ush agai nst a hol di ng
surface (12thp oéhverf pfsmisypporPopeRty ddiilngoptedacEr6R™ 6 said

”1CFOCQﬂP0n§ﬂb§t€é%Q) (2804 , atﬁbeRtho@OB@hﬂg bharB@@@rQEeah@nfthat
substrate ( npr.i_sin ayer o&gnlcro o] onto a second

) onent s
substrate (§G€?ng §ﬁédn99%86n9e?ﬁ§pch§ cFéF? ed%i Ffh&E 8H ng said
bondi ng st epubkheatier & delthélsetondainbst ratecoadhelgdpblrush2agai nst a

second support (2 th i_n rfa ) nak L.at ness
that is Iesgth%ﬁ%ékngq§§F?F% tﬁ2?ﬁa? %ﬁe@%g%gt gupggFggf%%%f &%g durlng
production é& fhkesfithet bayemuefl to that of the first support (120

15 used during production of the first layer of

microcomponents (110).

2. A method according to claim 1, characterized in that
the flatness of the holding surface (121la) of the first
20 support (121) is 2 pm or less.

3. A method according to claim 1 or claim 2,

characterized in that during said bonding step, the first

substrate (100) is held flush against said second support
25 (221) .

4. A method according to any one of claims 1 to 3,
characterized in that during said bonding step, the first
and second substrates (100, 200) are maintained at a

30 substantially eguivalent temperature.

5. A method according to any one of claims 1 to 3,
characterized in that during said bonding step, at least
the first substrate (100) is maintained at a temperature

35 gubstantially equivalent to that of said first substrate
during the step of producing the first layer of

microcomponents (110).



m croconponents (110). 2 . A nethod according to claiml , characterized in
that the flatness of the holding surface (121a) of the first support (121)
is 2 nm ovol2esgL0283. A net hod according to claim1l or clpairmpP2010/052765
characterized in that during said bondi step, the first substrate (100)
is held flush agai nst said second support (221) . 4 . A nethod according to
any one of clainms 1 to 3 , characterized in that during said bonding step,
the first and second substrates (100, 200) are nmaintained at a
substantially equival ent tenperature. 5 . A nethod according to any one of
claims 1 to63 A ckahact ecicpeding thatclddam dgosaicdaiondi.ng step, at |east
the first subsLLAte-(1A0) b mpknkalkned akid LemRaLal wiggsubstantial ly

equi valent to that o sayé first substrate during the step of producing the
first |ayer t6FPRIFELHESTPOAERESTCELORTEETA thst Kéd Sc G UithE S6°OP&i m 4 or
claim5 5 charaetariezediion,t hab)duki rg . saicdobondiseg step, the tenperature
di fference between the first and the second substrates (100, 200) is 0.5C
or less. 7 . A nmethod according to any one of claims 1 to 6 , characterized
in that it Cconprineehod steprdfinphitoniany the fifr stlasmsstlr ate 6(,100) after the

bondi ng SFeega§aCtArn%%%QQna%%8 dﬁ%gcg%.%gg %n %Ee l%k”%h&nkﬁné the
characterized i A that ‘the sSecond substrate (20 _conprises m croconponents
. 9 . A net hedsacevbgitngteo (aRY)orételr &ha wenfing §tebeharacteri zed in
that it;@lso conprises a step of producing a second |ayer of

m croconponents (140) on the face of the first sgpstrate %190) opposite to
the face coffpr PsPRGIPRe 2FCPEEIREYEP GPYNPERoCInmSdReRSs 1( £P0) ©. 10. A net hod

accordi ng t eharycereiekdcliai mhalt thedsecohdr acberiraed i(@0that it conpri ses,

before the bonding .
comprises microcomponents.

15 9. A method according to any one of claims 1 to 8,
characterized in that it also comprises a step of
producing a second layer of microcomponents (140) on the
face of the first substrate (100) opposite to the face
comprising the first layer of microcomponents (110).

20
10. A method according to any one of claims 1 to 9,
characterized in that it comprises, before the bonding
step, a step of formation of a layer of oxide (104) on
the face of the first substrate (100)comprising the first

25 layer of microcomponents (110).

11. A method according to any one of claims 1 to 10,
characterized in that the first substrate (100) is
constituted by a S0I type structure.

30
12. A method according to any one of claims 1 to 11,
characterized in that during the step of producing the
first layer of microcomponents (110) and the bonding
step, a substrate carrier device (220) comprising a

35 support platen (221) is used, the substrate carrier

device being capable of holding the first substrate (100)



step, a step of formation of a |layer of oxide (104) on the face of the
first substrate (100) conprising the first layer of m croconponents (110) .
11. A nmetwocdoscwey4di ng to any one of clainms 1 to 10, chacasresionszies n t hat
the first substrate (100) is constitutedpby a SO type structure. 12. A

met hod according to any one of clains 1 to 11, characterized in that during
the step of producing the first |ayer of m croconponents (110) and the
bondi ng step subst.r.at rrier i 2 C i si.n pport platen
(221) is us E;%Pﬁégg&gﬁﬁ'a%§1§§$¥%3?$&%§i%§ %@Fﬁ§%¥§6§%1%1gﬁ%%O|ding t he
first substr@?é)(.100)on the hol ding surface (221a) of the support platen
(221) . 13. A nethod according to claim 12, characterized in that the first
substrate (100) is held flush against the support platen (221) by_suction,
by capi || ary-3at & 86HER Sy Gandeltoc Criddffatlive FEPCEC R 1 2R hdrathe t or

mol ecul as bendi ¥4 rsubsibat-es.teSaild (appar alclst FomRh Sigednatsubst rate carrier

device (220) , and being characterized. i.n_that the.substra carr.ier device
conpri ses aSH@FﬁFﬁgggﬁFgﬁcggggglgy'ﬁ&Ftéogub%Vk§@§l§g§Fﬁga§%ﬁﬁﬁﬁﬁﬁ% of 2

m cronet er s oar yess elbotrAggardtusoaceording to claim 14, characterized in
that the substrate carrier device is adapted to receive circular substrates
200 mMmor 300 mmin dianmeter. 16. Apparatus according to claim 14 or claim
15, char act édi-z&grarathgt fior felered agompriddey §Uossaemest SRafber

encl osiNg t hesuhstikatenpaiikiely GewWueRrstiecd dareatredevaamen ogonpri sing
tenperature contrql neans . ) . .

and being characterized in that the substrate carrier

device comprises a holding surface (22la) for a substrate

having a flatness of 2 micrometers or less.

15 15. Apparatus according to claim 14, characterized in
that the substrate carrier device is adapted to receive

circular substrates 200 mm or 300 mm in diameter.

16. Apparatus according to claim 14 or claim 15,
20 characterized in that it further comprises a treatment
chamber enclosing the substrate carrier device, said

treatment chamber comprising temperature control means.



