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1 METHOD OF TRANSFERRI NG A CIRCUI T ONTO A GROUND
PLANE DESCRI PTI ON STATE OF THE PRI OR ART The

i nvention concerns the formation of 5 novel
structures for sem -conductor conponents or MEMS type
devi ces, and particularly sa or so type devices.
Numer ous m crosystens or MEMS (Mcro Electro
Mechani cal Systens) are formed by nmeans of SO 10

(Si 1 eepofNOF NBRAREPERRIREEAT 8L RCURRt ORRECAT GROURS! PLANE
in particular to obtain nmenbranes of nonocrystalline
silicon suspended above a cavity. SO type materials

are structures conposed ﬂﬁséﬁ§¥¥¥3§i0ial layer 2 in
nonocrystalline silicon on an 1 nsul ator |ayer 4,

in general in silicon oxide (figure 1) . These

St STATEr ©F TFHE ERIORNARTI or exanple by assenbly by
nol ecul ar adhesi on of a wafer 6 of silicon oxidised
on the surface_ with another wafer of si 0

. |£ic g. 20 .
This assenbly EBﬁprF§¥§ngl§Pep08Fc§EPFacE Spreparation of

of nbye 1vaf &fiSyud $t&P Of £Bil NYINRG i HMAEHEACt @Bfpdnents
step of heat treatnment. Conventionally, this heat

tr eat MEMS itwrsardéeeicout andt papéisudeeady B&wesn,SOI type
tyggg§%l%, 900 and 1250C for 2h. 25 Then, at | east one
of “tHe“two wafers is thinned, | eaving behind a thin

sem - conduct or NLiagebud oOfiaRokRstkakor bayerMAMSThe (Micro
t hi_nni ng naé t ake place by different. mechanical or

ch&AEE&KrC angiCady TEpeRBE) oATEt fPFEEd by means of SOI

(Silicon On Insulator) materials that make it possible
in particular to obtain membranes of monocrystalline
silicon suspended above a cavity.

SOOI type materials are structures composed
of a superficial layer 2 in monocrystalline silicon on
an insulator layer 4, in general 1in silicon oxide
(figure 1). These structures are obtained for example
by assembly by molecular adhesion of a wafer 6 of
silicon oxidised on the surface, with another wafer of
silicon.

This assembly comprises a step of surface
preparation of two wafers, a step of bringing into
contact and a step of heat treatment. Conventionally,
this heat treatment is carried out at temperatures
between, typically, 900° and 1250°C for 2h.

Then, at least one of the two wafers is
thinned, leaving behind a thin semi-conductor layer 2
on an insulator layer 4.

The thinning may take place by different

mechanical or chemical means, or by separation at the
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2 level of a brittle layer created for exanple by ion
i nplantation. For certain applications, it is
profitable to obtain circuits on a netallic ground
plane. 5 In the case of SO circuits, one ains for

i nstance to properly control the density of the
carriers on the rear face of the circuit, itself
formed in the superficial layer 2. To achieve this,

it liesynecgssal ypbhat 1£he o 30 SPreicb@Ui for f @KARG1EN by  ion
the layer 2 and superficial to the buried layer 4, of
| owmtthiagKredsion{f or exanple a |ayer of silicon oxide),

is such that t arra constituted.b sai.dﬁ circuit ..
and the buri edI%Ieoéfyecre%ftélllsn 8ﬁpgﬁcglggé8¥‘rsi’cajl ytS profitable

conducidtig fl ayiefcuids it al Inet gr i dyASud ageand o do
this it is profitable to have a buried oxide of very
| ow t hi ckness, fortafpFé BF naYtoCBHCUAMmS/| o aims for

th@%ﬁﬁéﬁ5§5i€%el ggﬁgg?QOléJ%%ﬁgﬁng eOfdeﬁgf%%e of the

carriers int t he sem -conductor 1n
vi cdamtierof drhechatesdactaby ohethat eimediary iokeflie formed

20 .potential difference applied to the conducting
burjirbd&lq Y Jta_gL t]t?é’%gré'-conducti ng layer.
However, it istdj fiiguddet @nahltai i SO feyM tPhat the

thin dielectric |layer 4 and a netallic ground plane,
becdlUsectheuyaf eforaedl dmothe héayemder gon@ssuparficial to

treat e . [ enper at ur,e_neces or, A he
fo‘raér?fja iggrll%%g&cﬁ%eﬁ{sqgr %nﬁ%ﬁen@%éﬁgésémy(%ﬁ t%}éample @
ot Nerydrand f r agist Bton afbRtdef pr maki osueh cithetii t $hen array

SO material, the circuits onto wafers containing a ,
neﬁ&FﬁH%RﬁRﬁﬂuPbléﬁéd Giggcuit and the buried layer 4 1is

on an electrically conducting layer, or metallic ground
plane. To do this it 1s profitable to have a buried
oxide of very low thickness, for example 10 nm to 50
nm. It is thereby possible to control the density of
the carriers in the layer of the semi-conductor in the
vicinity of the interface by the intermediary of the
potential difference applied to the conducting buried
layer and to the semi-conducting layer.

However, it 1s difficult to obtain SOI
wafers with a thin dielectric layer 4 and a metallic
ground plane, because the wafers could not then undergo
heat treatments at high temperature necessary for the
formation of circuits or components.

One may on the other hand transfer, after
formation of circuits on SOOI material, the circuits
onto wafers containing a metallic ground plane. One

possibility is to transfer the layer containing the
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3 circuits onto a layer with a netallic deposition by
doubl e transfer techni ques using nol ecul ar adhesi on.
But froma technol ogical point of view, this is
difficult to inplenent, because it is difficult 5 to
have a direct bondi ng between a netallic |ayer and an
oxi de, especially when this is of |owthickness,

Wi ¢ hput s havidig pondi ng,def @ates:  Thenddrobl@m B8position by
therefore posed of being able to forma structure
cotipub 3¢ ngranSokrt ypehoiinoast usi0gomoderpripsi aghgsion.

| ayer of circuits on a buried |layer and.a qr d ange.
under this ci r%‘d’?t %?O”E‘ hi% &ﬁhélﬁoa%%&a.l %@%@E« P%O%‘; LEW
OFcHHE i AVENFEONuTRe tionvigilieaterft, I Sddaaeancer nss adifficult

method for formng a sem -conducting structure,

colpr hevg:a 181 BFCENBORELRGL iRAT et 2| B&selair drayer and
pagrtx %xz.c?ﬁ,corérggg%qiéflqr awﬁéﬁc%ﬁi’s ' 'i’]sorop_nﬂ)b\ze thickness,
superficial” layer o substrate, conprising sard
supethoatahaviayebondibygr dedelcager underneath the

superficial layer, and an underlying |ayer servin S .
first support, ¥12@ TPt Ansker t&%ﬁe%%%yl??tsregt eognta%emg
a 2PaRdke SUhst rat &y raRdutbencaBrekiAgnat isyr of yddecircuit
first support, c) the formation of a'layer formng a
groundopbaneiong ehdaver ef |Gyeruli s @) 2 neufbedmtapar and
on_the |l ayer.formng a r.ound pl ane, _of ndi.
Ia@e??og?&apg?gﬁsgggegft e gﬁfﬁb%&rgrfﬁﬁgjpgﬁggg%%&ayer'

onto a second support and an elim nation of
DESCRIPTION OF THE INVENTION

The invention firstly concerns a method for
forming a semi-conducting structure, comprising:

a) the formation of at least all or part of
a component or a circuit, in or on the superficial
layer of a substrate, comprising said superficial
layer, a buried layer underneath the superficial layer,
and an underlying layer serving as first support,

b) a transfer of this substrate onto a
handle substrate, and then an elimination of the first
support,

c) the formation of a layer forming a
ground plane on the buried layer,

d) the formation, on the layer forming a
ground plane, of a bonding layer,

" e) a transfer of the structure thus
obtained onto a second support and an elimination of

the handle substrate.
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the handl e substrate. 4 In this first case, the
bondi ng | ayer may be electrically insulating, for
exanpl e chosen anong Si02, Si3N4, SiON or other. It
may al so be electrically conducting, for exanple in
doped Si or in doped 5 polycrystalline Si. The

i nvention further concerns a nethod for formng a
sem -conducting structure, conprising: a) the

formation of at,l %@ﬁ}s at{ - Of pagk,ofthd EQHHQHSQtla%fera may

circuit, in or on the superficial 10 |ayer of
subst ratestciomprigi ngssdiad isygper foci atxdrayler , caobeni egmong

| ayer ,unde ath .the superfi ci | ayer and an .
un éP?yigégﬂgyegl &r&?hésﬁgn?iﬁgir%%bﬁ%}??n%s glectrically
trapahart@hqt hi $osUbstiaia ONtig a ¢ | essubst rat®, doped

then an elimnation of the first 15 support, c) the
f opAaconsoRlaingy&i-in heavily doped seni -conduct or

material , forn%ﬁ ' i 9%%t %ﬁd%%%th%§y%&> %ns a method for
uc le ane

electrically con I'ng Tayer or groun on the
burbeflihgyear se®-dpnauicrdansf et rakcthre ,r esutipring ng:
structure onto a second support and an elim nation of

the handl e subst Fife ICARGSEA NG Tt &% NedHvent+ otF BBt of

fOEMB: Gnp Gih & GUT 15,0N58 SUPSEI@at € iGONBLI SbNT tRe superficial
superficial layer, 25 a buried |ayer, for exanple in
si Legem oxifdea t Huwdstorattehi n,comuersisayg h $hed superficial

:? s&%#g;%mgg%g%%:%ggaﬁﬁﬁézﬁﬁgéﬁﬁn¥gé'sagé§ficial layer,
and an underlying layer serving as first support,

b) a transfer of this substrate onto a
handle substrate, then an elimination of the first
support,

c) the formation of a layer iin heavily
doped semi-conductor material, forming both Dbonding
layer and electrically conducting layer or ground plane
on the buried layer,

d) a transfer of the resulting structure
onto a second support and an elimination of the handle
substrate.

According to the invention, one forms a
circuit on a substrate comprising a superficial layer,
a buried layer, for example in silicon oxide, thick or
thin, underneath the superficial layer, and a first
support.

This strtucture 1is then assembled on a
wafer, for example in semi-conductor, which acts as a

handle.
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waf er, for exanple in sem -conductor, which acts as a
30 handle. 5 One may then thin the substrate, so as
to elimnate the first support up to the level of the
buried | ayer. This step of thinning may be carried out
5 for exanpl e by nmechani cal tﬁinning and/ or chem ca
attack. In the first case, the layer formng a ground
plane may be in a netallic material or in a heavily

doped semi - consiuct grymatRy atniht snkat8de e, so as to
extension may be limted, and it may therefore only

coveimpaate ofthehe fhusicedstpyert Iup t he seeondeysde, of the
t he £g¥egaforning a ground plane also forns a bondi ng
| ay &t SThe®Yransfer step may be carried out by 15

nol ecul ar adheshpa @rchy bondiHigingreany e aBarried out
adhesi ve substance such as an adhesive, a resin, etc.

AFERF theamRED DY, mechapierlt niwhrpinof an®eehurGhgpical
| aygr,0f the substrate may be carried out, for

exanpl € by nechani cal and/or chenical neans (wet or 20
dry). One may lhertgfor e iadapt dalse,t hictlenedsyet t herming a

buried | ayer to the desired thickness. The, supetficial,
| afBPURRy &5 CaHi - %oﬁﬁbc?o?“ﬂﬁﬁéﬁfhlWaFSFgé anpi et @

I Nhebli €PN QhpkR  GRMTBRIHIu@or Nddddiad. 170 lateral
sem - conductor, or in a 25 mxed sem -conductor, for
exanpeesionSinGy Phe 1Hnited, selst r ate iy Baegedgre only

S“Qé%£§tgart of the buried layer. In the second case, the

layer forming a ground plane also forms a bonding
layer.

The transfer step may be carried out by
molecular adhesion or by bonding by means of an
adhesive substance such as an adhesive, a resin, etc.

After the step b), a step of thinning of
the buried layer of the substrate may be carried out,
for example by mechanical and/or chemical means (wet or
dry). One may therefore adapt the thickness of the
buried layer to the desired thickness.

The superficial layer may be in semi-
conductor material, for example in silicon or in
germanium, or in a III-V, II-VI semi-conductor, or in a
mixed semi-conductor, for example in SiGe.

The initial substrate may be a 50T
substrate.

The component or circuit may be an
electronic or optoelectronic or MEMS type component.

The invention further concerns a semi-

conductor device comprising a superficial layer of
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The conponent or circuit may be an electronic or

opt oel ectronic or MEMS type conponent. 30 The

i nvention further concerns a sem - conductor device
conprising a superficial layer of 6 circuits or
conponents, a first buried layer in a dielectric
material, a second buried |ayer form ng conducting

| ayer or ground plane, if necessary of Ilimted
lag%&@hi@éte8§'O@@mﬁoﬁ@hfg,bqg'%@Jﬁ&pmﬁﬂ%iéa | ayekr in a
and a substrate. The layer form ng a ground plané may
bediieleatmetal hatematéri ab opecnnbeakiikyedopédyer forming
sem - conduct or The invention furﬁher concerns a_sem £
coh 8BRS 88vi ¢8YEnpPFsi AGCE"SupBrAlEr al *FayBFCoF=318 ©
Ci nGHitSdor 16erRANeNtSiteh fildrst hurieh t@yeputfe@ bonding
dielectric material, a second buried |ayer in a

heagey, dofed sSelistegtductor material, form ng both

bondi ng | ayer..and.el ectric con gJd r, .
ground pl ane, Tgﬁd lgy%ﬁ:bs orrg{&egg 1% g%‘&%gtﬂh pclglé%s,mat%lrﬁebe n
supekrkitailalicl ayerrian omiich harseriflor rieghddhes emiir-guirtdictor.
may be in sem - conductor, for exaqple in silicon or )

in germani um OFC i ARYSAEEOR  |HURASTen CUUTHUEE ord of ST

| N RN %ed Sefly i CRNAUEHRR sfidly examelpeir?i8i&®. 2Qyer of
The first buried |layer nay be an el ectrical
i nsdlratidrts sach asmpphepodn, di oxi Heysor hererl Igivecain a

O T IS BT 0 QELAT 0e O s

St epledr € sedd -Cogdietd I epkesents a gompanent both bonding

acﬁgg%;ngand electrically conducting layer, or ground
plane, and a substrate.

In both cases, the superficial 1layer, in
which are formed the c¢ircuits, may be 1in semi-
conductor, for example in silicon or in germanium, oOr
in a III-V, II-VI semi-conductor, or in a mixed semi-
conductor, for example in SiGe.

The first buried layer may be an electrical

insulator, such as silicon dioxide, or thermal silica

or a multilayer for example of Si02/Si3N4 type.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 represents a SOI structure.

Figure 2 represents a component according
to the invention.

Figures 3A-3E represent the steps of a
method according to the invention.

Figure 4 represents another component

according to the invention.
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to the invention. Figures 3A-3E represent the steps of
a nethod according to the invention. Figure 4
represents anot her conmponent 30 according to the
invention. 7 DETAILED DESCRI PTI ON OF SPECI FI C

EMBCODI MENTS Fi gure 2 represent% a devi ce or conponent
according to the invention, conprising, on a substrate
30, a bonding layer 12, a layer 14 form ng a ground 5
Pl DETATLED SESURIEr1cY OF SERTLFidaEMBomINEY®ES 2 of
circuits. The |layer 2-layer 4 array fornms an "SO
circuit". The |layer 14 may be netallic or in heavily
10 doped seni - ¢EHHUE of HRPEFCISENTEf 67 ERAFPRe ¢h Component

Q!édHHPdinQT%é £ﬁ¥e&n %t@%n?”kyle%ﬂhﬁggd<§9ta substrate
uni formor - continuous, for exanﬁié)lt be under
cerdCai na dcompoment sapaty.1ZTheabdradienrg 1ayd&orid nomya bground
electrically .1 insulaﬁ%gg; this may_he oxi de, for

e

ex &P 1S B2 AL e Sy Cal &hGden GifihgtY £ §r taver 2 of

exam®,it3 3N4, SION or other. It may al so be

electrically conducting, then being for exanple in

doped anor phou§hsi' deyen 20lavped dpobyeryst bbimpe &8, “"SOT

or even.in, doped Si. The bonding interface may be

| oca ise&:'betmeen the bonding layer 12 and the

substrate suppamnie Rliedhis hayeplaceteEylial soxr in hbavily

case where a bonding layer is deposited both on the.

gr&ﬂquﬂ§ﬁﬂg?ﬁﬂpductor material (for example in silicon).
This layer may be only local and not uniform or
continuous, for example it may be under certain
components only.

The bonding layer 12 may be electrically
insulating; this may be an oxide, for example Si02. It
may also be chosen among, for example, Si3N4, SiON or
other.

It may also be electrically conducting,
then being for example in doped amorphous Si or in
doped polycrystalline Si, or even in doped Si.

The bonding interface may be localised
between the bonding layer 12 and the substrate support
30. This interface may also, in the case where a
bonding layer is deposited both on the ground plane and
on the support 30, be localised in the middle of the
bonding layer itself.

By way of example, the layer 4 has a
thickness for example between 10 nm and 500 nm or 1 um,
and the layer 2 a thickness between 10 nm and 1 pm or

10 pm. The metallic layer may have a thickness between

100 nm and 500 nm, and the bonding layer a thickness
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25 on the support 30, be localised in the m ddl e of
the bonding layer itself. By way of exanple, the
| ayer 4 has a thickness for exanple between 10 nm and
500 nmor 1 pm and the layer 2 a thickness between
10 nmand 1 pmor 30 10 pm The netal lic | ayer may
have a thickness between 100 nm and 500 nm and the
bondi ng | ayer a thickness 8 between 500 nm and
SeVRIAle M5 FOMIEXAMP! Soveo PN Hh| 86- é!@gﬁﬁléhBChﬂesﬁll of
ranges can vary outside of the ranges indicated
thevrh@ses hiopodogy rengehe qeear v ag e ous sfigieownid *‘phl@néanges
14 sij it. may be advantageous to carry out a

&4t5%n before the step of bonding or before
the deDOSItI on1gf thersondichi ngopayesy Arethed dddr face
form ng such a conponent will now be described, while
ref@?ﬁqqﬂﬂtRﬂ@@%ulésssﬂeﬁolGGﬁaYHPQ\%ﬁyaﬁhﬁ@?ous to carry
|n|t (RY at in ure-1,
supﬁgfta BQQEgkiggtlgéerkéfgggd gggup%$%§0|5# |€§%§}“g ot
2. bHficrd a:tﬁeerdelgayaeartzlcm fof trexampléudnisg | laper. but
it can al so be |n gernmanium or ina IlI-TV, or

seni - conduct or 2 dF€FHPH ﬁ??eéorT%ngeﬁUQRNQuEPﬁpongﬂEhWlll
as I d Qfes@&%fﬁgc? A i s ST Wl ef o (F1 QWFEs 38 . to 3G.

one fornms circuits 18 or all or part of a conponent

in the Iayer 2 Thelarregfes thbmi@%@bhbledﬂﬁﬁﬁﬁﬁﬂﬁﬁl as
38) e of the layer 2 qof gircu
g At o Efafre ) & &

ts
bgnfgﬁf%or e&anp#ur%e layer 4
molaeul ar swasthesi okl Sushekormlj nghhas thetadvantyage 0§ for

baé&%mple in silicon, but it can also be in germanium, or
in a III-IV, or II-VI semi—conauctor, or in a mixed
semi-conductor, such as SiGe for example.

On this S0I wafer (figure 3A), one forms
circuits 18 or all or part of a component in the layer
2.

The array is then assembled (figure 3B), by
the side of the layer 2 of circuits, with a handle
substrate 20, by bonding for example by molecular
adhesion. Such bonding has the advantage of being
compatible with thermal methods, at more or less high
temperatures, unlike bonding with adhesive or resins.

The support 6 may then be eliminated for
example by mechanical, and/or
mechanical-chemical, and/or chemical thinning (figure
3C) .

One may then adapt the thickness of the
buried layer 4 to the desired thickness. This step
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conpati ble with thermal nethods, at nore or |ess high
tenperatures, unlike bonding wth adhesive or resins.
25 The support 6 may then be elimnated for exanple
by nmechani cal, and/or nechanical -chemni cal, and/or
chenical thinning (figure 3CP One may then adapt the
t hi ckness of the 30 buried |layer 4 to the desired

thi ckness. This step 9 nakes it possible to properly

CQHE%QE t pe SEE?BEeOEOtE§t>Qﬁﬁﬁy“addﬁidlaﬁﬁﬂatJHf%&H1of the
the diel ectFic ayer 4. "The thirnning of this |ayer 4
LSEbndaCFpngféagatiahrnaghetheaddbé&camﬂbea&NP 4.

chem ca 5 nmechanj cal polishing). or by_chem ¢al. .
attack (wet orl@fy E?%%?ﬁ@? d8§m %%l?omy?ﬁ?ﬁknéss?sfo%n &

exgpRkerbnemM10 A@nMe SGtdwmidne bhen ber noMPON {dgemical
| ayer 4, a conducting layer 14 (figure 3D) , for

exasphenbgagapolicohphase ochdi cdlemdeposiatiorck THiet or dry
| ayer. may, be for .ex le_in r, i.n I nd

| n2tspansli Fredn, 8 of R EREREeR siPrcrds tus 2y O T
This bayam.may cover the entire surface or be

| ocal i sed according to patterns for the needs.of the

15 appl i cati on98ne ‘tR&h u§€STFirt hodf apfi’e ant®¥ethidy 2
teEBHhﬁBg§F o delipittheszgpes Wi this CORIHSIENGY gas

| ayer an e zohes W thout "this conducting |ayer. For

i nphasee, chkaicedductdpog itayer. mehibe ohtyetrocasy fle for
exangle under certain conpong?ts. 20 On thisd d. sild
cofid E‘Pilﬁglpafglppféﬁ' SlotHerd t et U1 2°T -2 Bk eFi A~
maki-ngni tupessihl @ita dfiael | (tsate a

This layer may cover the entire surface or
be localised according to patterns for the needs of the
application; one then uses lithographic and etching
techniques to delimit the zones with this conducting
layer and the =zones without this conducting layer. For
instance, the conducting layer may be only local, for
example under certain components.

On this conducting layer 14, another layer
12 in a material making it possible to .facilitate a
bonding on a substrate, particularly of semi-conductor
type, may be deposited or formed. This bonding layer 12
is for example a layer of silicon oxide or a layer of
amorphous or polycrystalline silicon. Depending on the
nature of the bonding layer, there may therefore be
electrical conduction between the ground plane and the
substrate or an electrical insulation. In the case of
an electrical insulation, the contact of the conducting
layer may be taken by the front face or by the rear

face of the structure. In the case of a conducting
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bondi ng on a substrate, particularly of sem -conductor
type, may be deposited or fornmed. This bonding | ayer
12 is for exanple a layer of silicon oxide or a |ayer
of 25 anorphous or polycrystalline silicon. Depending
on the nature of the bondinglPayer, there may
therefore be electrical conduction between the ground
pl ane and the substrate or an electrical insulation.

I'n .case an.electri i L on i khe sontact
ofbéﬁglggn J%%?Hg §§elé%%¢€%%§ g§§ig%%nQ€y thégfrgn% rear
facecer by the rear face of the structure. In the

case of a conducting 10, bonding layer, the contact

may. be taken by Fh&OPEar? &8@% %§¥§“§6&§?ﬁb $%§%$ i3ver,
mayohbe a,bhigk | @atef Orc APl G Oreaf ervihan 1fkes it
nm which nmakes it 5 possible to obtain a good
quabstybde bonding.inThe goact avfa lgitaciofy bensémdi-ng

| ayer on the ou | an kes it_p il e t ree
onesel f of theg Shggﬁgté?fsgﬁ%%l%? théégﬁ& cﬁgiéﬂ: on the

| ayebuhd, giandanskeyl at oddio i eknegsse and/selft hef the
rou%hness of 10 said layer. It is then possible to ,
t r gheracterd saicgy, ©for @@anpFeneyichéndi ngldyer 14,  1n
no L. hesro nt o, - r syhs t 0
SE%%%#lg%%%gbI%%yQF% .g?éggﬁ%ggh the'&%grg?gcé&%%%ﬁ%ﬁgs of
si deitdo layeenbl e with 15 the substrate 30), a

pl anari sati on may .be carried Ou%}g For i nst

ce,. one
may easily transfers thee sPPEEL by éﬁﬁﬂﬁg%fat%%oarray’
corlr ol c@brihe berdi Bgndihle BYndimbdcby 8@l eedhakion onto

adhesion nmaking if possible to assure no or few
defecttdeandsabhtghtbond? ngl femrgy. 3E) . If a topology is
present on the rear face (on the side to assemble with
the substrate 30), a planarisation may be carried out.
For instance, one may easily transfer the
structure by assuring a good control of the bonding,
the bonding by molecular adhesion making it possible to
assure no or few defects and a high bonding energy.
Moreover, it 1is compatible with the carrying out of
subsequent microelectronic steps. One may also use a
bonding by means of an adhesive substance, such as a
glue or a resin.
After this transfer step, the handle wafer
20 that served as manipulator to thin the initial wafer
may be eliminated, for example by mechanical and/or
chemical thinning or by disbonding at the level of the
bonding interface between front face and handle.
One has for instance a structure such as
that of figure 2 with SOI circuits containing a thin

oxide 4 on a ground plane 14.
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subsequent mcroel ectronic steps. One nay al so use a
bondi ng by neans of an adhesive substance, such as a

glue or a resin. After this transfer step, the handle
wafer 25 20 that served as nahipulator to thin the
initial wafer nay be elimnated, for exanple by
nmechani cal and/or chenmi cal thinning or by disbonding

at the level ofnhthenohendiing idydesf agochetiveemftr s made
face and handle. One has for instance a structure such
asit3poshablef thi gqueseirz wiheh I8SOIdigia cuf tEhe ot @i ¢l ue son a
thinnw Oéidg 4 ?ﬁ a ground plane 14. 11 The whole lies

on' & ISyEP 5 PRat has made it possi ble to assure the
bondi ng of thersfhueture orepramtsippanbt8er Fi gtfBonent
4 represents anot her conponent 5 according to the

i NPERPFEANICAIPpritsd n§VORt BOBubSPFRESS1B0, &1 ayefulatrate
i nyReavi]y semi - caondu - terd f i D

grgghd p angg ﬁg b%ﬁhiﬁgpla§%%?légadﬁgzg%%ri%éﬁ%yg?ﬂﬁuCtor
andatenakly &dmayerg 2a ofyrounduidlsane Tapddopindg nof tdier, a
| ayer .34 enabl.es the resistivity of 10 said_|ayer to .
o3P LR EGstl Ul SB0er P atond, TPSET xdipl 61 BFuLES
th@hgo%bpﬂﬂéﬂwk1Qh€fﬁﬁﬁgnpf34QQnHEh6€QtNé rd$idOfvity of
exanpl e a | ayer of doped polysilicon. The layer 2 - _

| ageid4 laveay toolss at 9@ megpearpredi seveiglThe/cm®, for
fo ' f c Vi y i bed [ 2
e R R ATt i et T R
exeeptofoexbhelboamibivenr off Wuparetmdllyistilicon.

The layer 2 - layer 4 array forms a “SOI
type circuit”.

The formation of such a device may be
described while referring to figures 3A - 3E: the steps
are the same, except for the formation of the metallic
layer 14 and the bonding layer 12, which are replaced
by a unique layer 34.



| ayer 14 and the bonding | ayer 12, which are repl aced
by a unique layer 34. 20 12 CLAINB 1. Method for
form ng a sem -conducting structure, conprising: 5 a)
the formation of at |east one.part of a <circuit or a
conponent, in or on the super% cial layer (2) of a
substrate, conprising said superf|C|aI layer (2), a
dielectric buried layer (4). ﬁ gheath the

superficial layer, and an un erl'ying layer (6) serving
10 as first support, b) a transfer of this substrate
onto a handle _substrate (20) then an elimnation of
the first supportMe6odc) fPRe fBFFARPoN2of SERL-conducting

eI%Q&th@Igy cbagganduct.i ng or ground plane form ng
| ayer (14), on at | east one part of the buried

Sdielectric layen @@ﬁ ﬁnrm&ﬂﬂdmwwﬁtabnle@ﬁttmH§ part of a

eSS g SOnELDg. o 0 QUG PIENE LOLILPO|AYoLaver

st riagt us ebt@trsetd:amt 0c@n§ﬁ§@nﬂg3@ra@a1r tsEYfiadichanlayer
elimnation of the handle substrate (20% t her eby
forlfilng & sErGdeGte ‘Conprirdrry: 12Y8ai d éupePFﬁ@FﬁPath the

|a%%%e&%hcﬁ9ﬂprl§y@@ aéndzgnl%%%%rﬁ 1%goﬁ. (6) serving

conponent or of said circuit, - said burie dlelectrlc
10 | aper fi4)st 6U$&Kﬁﬁelectr|cally conducti ng or ground

b) a transfer of +this substrate onto a
handle substrate (20) then an elimination of the first
support (6),

c) the formation of an electrically

15 conducting or ground plane forming layer (14), on at
least one part of the buried dielectric layer (4),

d) the formation, on this electrically
conducting or ground plane forming layer (14), of a
bonding layer (12),

20 . e) a transfer of the structure obtained
onto a second support (30) and an elimination of the
handle substrate (20),

thereby forming a structure comprising:

- sald superficial layer (2) comprising at

25 least part of said component or of said circuit,

- said buried dielectric layer (4),

- said electrically conducting or ground
plane forming layer (14),

- said bonding layer (12), and

30 - saild second support (30).
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pl ane form ng |ayer (14), - said bonding layer (12),
and 30 - said second support (30). 13 2. Mthod
according to claim1, the bonding |ayer (12) being
el ectrically insulating. 3. N% hod according to claim
2, the bonding 5 layer (1.2)"Being an oxide, for
exanpl e 5102, or being chosen |n Si3N4 or in Si ON
4. Method acco dlgg &o cIa|n11

&

(12) being el eCtr Py EGiv Pﬁg C¥or€%§§hbqayhﬁob?%dlng

dOQ@Qeitele@Ob@li&bo%,lefc@ﬁrl@édw @nist1deped .Si or in
doped polycrystalline Si. 5. Method according to one
of claims 1 to 4, the conducting or ground plane

forming layer (14} }54bejng i 2 WS alid G, MRt efjal ok q;
in a heavily dope ““sem -con uct%f natef%éﬁ 'e&kg ﬁ8gdlng
accereirng t0 oneindg ehaiaride,tofob, ekhmpekedtitzcaldy being

con ctln und l.an mng 20 |ayer being
forned® Po Sﬁ% 6p %& %rng the entire buried

| ayer. 7. N@thod for forn1ng a sem -conducti ng

structure, con'prlsm%10 25 a) the formation of at |east
one part of a 4ci Metinodorcagshipendrt ,Cidilorl ontkebonding

Suﬁ%&f'c'ﬁ} a%%lng %ééfiﬁﬁ rékﬁdu%@ﬂﬂ@'Shﬂﬁrsgkgmple

superficial 1ayer direl'ectric’layer
underm&mﬂdﬁtimmlfnmmmm¢t¢aj fayeexaapdeannumﬁ&ﬁky|$@ or in

| aygl, (8L S5, 30,85 i rst support, 14

5. Method according to one of claims 1 to
4, the conducting or ground plane forming layer (14)
being in a metallic material or in a heavily doped

seml-conductor material.

6. Method according to one of claims 1 to
5, the electrically conducting or ground plane forming
layer being formed locally, without covering the entire

buried laver.

7. Method for forming a semi-conducting
structure, comprising:

a) the formation of at least one part of a
circuit or a component, in or on the superficial layer
(2) of a substrate, comprising said superficial layer
(2), a buried dielectric layer (4) underneath the
superficial layer, and an underlying layer (6) serving

as first support,
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b) a transfer of this substrate onto a handle
substrate (20) then an elimnation of the first
support (6), c) the fornmation of a layer (14) in
heavily 5 doped seni-conductqfqnaterial, formng a
ground plane and bonding |ayer, on at |east one part
of said buried dielectric layer (4), d) a transfer of

the structure t ai_ne a cond. sup 30) an

an elininationqgf fhegrfggﬁgﬁdlé%su€§%$a1%§§%ﬁ%?tg onto @
wherabyld osabagratst (A0H utdrecomt i sl hginat S@h dof the first
superfici al %ayer (2) conprising at |east part of
saFH“&%Hﬁbn%_k'or of said circuit, - said buried |ayer

(4), 15 - said heavid yrdaped: sem eopdugtar 1@yer s n(1d)viiy
form ng a ground plane and bonding | ayer, and sai d
secHESuppBit cEBORCt8r Nt thrdi akcofdirmgnyo @onerofind plane
cl ai .20 he ste or, d)_of transfer being .
ca?#?gd&%%gl%é l%%?%éupéragdﬁgﬁﬁﬁLQQE Rethod® sa1d Bhried
accoreligrg- tioc oneyef cdainms 1 to 8, further

conprising, after the step b), a _step of 25 thinning

of the buried I¥yef (4F38F fhe Shbstrat &3ttt hatptained
accardi ng tongy 05, 6hakEs Bho a9u Lhe sURSIfdC A of the
| ayer (2) being in sem -conductor, for exanple in

si o orsilpstgerani2® . or in a 111-V, 30 |1-V

sem - conductor, .or_i.n n xed. sem.-conductor, for .
exampl e in S YR EORHOE aticordi g Lo e BrY:
clains 1 to - sald superficial layer (2) comprising at

least part of said component or of said circuit,

- said buried layer (4),

- sald heavily doped semiconductor layer
(14) fofming a ground plane and bonding layer, and

- said second support (30).

8. Method according to one of claims 1 to
7, the step e) or d) of transfer being carried out by

molecular adhesion.

9. Method according to one of claims 1 to
8, further comprising, after the step b), a step of

thinning of the buried layer (4) of the substrate.

10. Method according to one of claims 1 to
9, the superficial layer (2) being in semi-conductor,
for example in silicon or in germanium, or in a III-V,
II-VI semi-conductor, or in a mixed semi-conductor, for

example in SiGe.
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10, the substrate being a SO substrate. 12.

Sem - conductor device conprising a 5 superficial

| ayer (2) containing all or part of «circuits or
conponents, a first buried layer (4) in a dielectric
material, a second buried ele ?rically conducti ng or
ground pl ane forning | ayer (14), a third buried

bondi ng | ayer d a subst ate (30): 10 i
first buried | ;r M(Sﬁloldylar?gc%r néosé{lﬁ Qépé:ifai |1 to
| ayer €2k @@@s&&ia@esgegqm@ busicgd suglsectariecal |y

conducting or ground plane formng |layer (14), and
said second buried electrically 15 conducting or

ground pl ane fQermg%@yq{r&MQfg% Eurlegﬂggﬁg lng a

first buried |ayer (4 d’'sa
Iayepe@fZﬁ;alB Dexdrce abbordbngaEOLQQalﬁﬂIZ dre part of

Ormn a roun |aebe|n N a ,
rolarera Lol b Py B O Rua 8915962 (4) in a

sefli=geRAUGLOr nded.erdal . 14. sla%wn@e a&&ﬁ@a Ngel8ctrically
claim12 or 13, the 25 bondin | ayer 512) belng

el 6EPAVEEILING icrrswawrp@ pignepépireangc (Sﬁrng Jtﬂo) ,cl%xi hird

14
< &fr'i%d %%%'1@1% AR Rﬁ'z@?s%}d‘”& %%b§tg@t
Devi ce accor d| Hg StaOdC|faJITBt12)L(M'lé|CB ldher b@hdlpgndyayetween

(12) .being el ectr.i aIIy cond for exa
GopEd e eroBanaGcesr . TPoF toxdrnl e0Pd el SFCORt pblried

do%@@c@@ﬁﬂﬁDﬁﬁa&&h@@cé&ng or ground plane forming layer
(14), and

- said second buried electrically

conducting or ground plane forming layer (14) lying

between said first buried layer (4) and said third

buried bonding layer (12).

13. Device according to claim 12, the layer
(14) forming a ground plane being in a metallic
material or in a heavily doped semi-conductor

material.

14. Device according to claim 12 or 13, the

bonding layer (12) being electrically insulating.

15. Device according to claim 14, the
bonding layer being an oxide, for example S$Si0OZ, or

being chosen in Si3N4 or in SiON.

16. Device according to claim 12 or 13, the

bonding layer (12) Dbeing electrically conducting, for
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17. Method according to one of clains 12 to 5 16, the
el ectrically conducting or ground plane formng |ayer
being forned locally, wthout covering all of the
buried | ayer. 18. Seni-conducﬁ r device conprising a
10 superficial layer (2) of circuits, a first buried

| ayer (4) in a dielectric material, a second buried

I a 4). avi | m-c u terial
fo%%%ﬁagé le do%eplangxa%§%§gﬁ§%ng F%Qy % Bﬂa in “doped
subst pat en(aabed- psaiydriistat 1huei ed.l ayer (4) | yi ng
between 15 said superficial layer (2) and said second

buried layer (14), and - said second buried |ayer

(14) lying beweeﬁe%ﬁbe %Ice%trd@%' ed laxerod 1Nk 12 o
sai d substrate (30). 19. Device according to one

of 1él aithe EZemmrax&llwh@QQQMﬂﬁungzﬂrlqnmunnglama forming
mh ch_are for the circui

senﬁyggnguépgr ede%éﬁbqg'|nWJ%ﬁ|(xn$?ﬁerlng all of the
gebnameunuagéan alll-V, 11-VI sem 25 conductor, or

in a mxed sem -conductor, for exanple in SiGe. 20.

Devi ce according to one of clains 12 to 19, the first

buried layer (4}, baé@%fﬂbéﬂdﬂgﬁdfaldeggcéns@dﬂé¥i51ng a

such as silicon dioxid
superficial layer (2) of circuits, a first buried layer

(4) in a dielectric material, a second buried layer
(14) in a heavily doped semi-conductor material forming
a ground plane and bonding layer, and a substrate (30):

- said first buried layer (4) lying between
said superficial layer (2) and said second buried layer
(14), and

- said second buried layer (14) lying
between said first buried layer (4) and said substrate

(30) .

19. Device according to one of claims 12 to
18, the superficial layer (2), in which are formed the
circuits, being 1in semi-conductor, for example in
silicon or in germanium, or in a III-V, II-VI semi-
conductor, or in a mixed semi-conductor, for example in

SiGe.

20. Device according to one of claims 12 to
19, the first buried layer (4) being an electrical

insulator, such as silicon dioxide.



