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METHOD OF TRANSFERRI NG A CI RCUI T ONTO A GROUND

PLANE DESCRI PTI ON STATE OF THE PRI OR ART The
i nventi on concerns the formati on of 5 novel

structures for sem -conductor conponents or MEMS type

devices, and particularly SO aor SO type devices.
Numer ous m crosystens or MEMS (Mcro Electro
Mechani cal Systens) are formed by nmeans of SO
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(Silicon On Insulator) materials that make jt [ b
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silicon suspended above a cavity. SO type nmaterials
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are structures conposed of a superficial layer 2 in
nonocrystalline silicon oPESCRIRFTIONsul at or | ayer 4,
in general in silicon oxide (figure 1) These
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on the surface, with another wafer of silicon. 20
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Electro Mechanical Systems) are formed by means of S80I
(Silicon On Insulator) materials that make it possible
in particular to obtain membranes of monocrystalline
silicon suspended above a cavity.

SOI type materials are structures composed
of a superficial layer 2 in monocrystalline silicon on
an insulator layer 4, in general in 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. Conventiocnally,
this heat treatment 1is 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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mechani cal or chem cal neans, or by separation at the
2 level of a brittle |ayer created for exanple by ion
i npl antation. For certain applications, it is
profitable to obtain circuits on a netallic ground
plane. 5 In the case of SO circuits, one ains for
instance 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 18Vfkc&dsaty Q%tjt%e?aiﬁrsdrecaﬁ'eccgi ?,Orf o?’ﬁ%népilen Py 1ion

theiﬁﬁygﬁtgtﬁgg_superficiaI to the buried layer 4, of
| ow t'hickness (for example a |ayer of silicon oxide),

i s such that thecmrceytadonstipikeatignsai dtciscupfotitable

and_the buried.layer 4 is_ on Lectri.cal
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this it is profiftabhe teadwaverador ietrcokisle oheveriyms for
| ow thi ckness, for exanple 10 rimto 50 nm It is
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buried layer apnd to. .the sem :conducting | L.
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becalse the wafers could not then undergo 25 heat
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constituted by said circuit and the buried layer 4 is
on an electrically conducting layer, or metallic ground
plane. To do this it is 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 is difficult to obtain S80I
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 S0OI material, the circuits
ontc wafers containing a metallic ground  plane. One

possibility is to transfer the layer containing the




formation of circuits on SO material, the circuits
onto wafers containing a netallic ground plane. One 30
possibility is to transfer the |ayer containing the 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]bgﬁer and,%n b
oxi Fet CekpRcioNly AnekrYHH s Wildhofa| HFlildneggposition by
W t&l&;ﬁ ' dj SusTH§ RB2BEGTLKS adhesion.
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method for formng a sem -conducting, structure,
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DESCRIPTION OF THE INVENTION

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

15 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,

20 b) a transfer of this substrate ontoc 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,

25 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.



ground pl ane, of a bonding |ayer, e) a transfer of the
structure thus obtained onto a second support and an
elimnation of the handle substrate. 4 In this first
case, the bonding |ayer nmay be electrically

i nsul ating, for exanple chosenganong Si 2, Si3MN4,
SiON or other. It may also be electrically

conducting, for exanple in doped Si or in doped 5
polycrystalline Si. The invention further concern

a
method for for¥h nghassdriitsond@8ei nglst redtey lajer may
Corﬁ)é' 1%+t )4 l:)l? foRERt LERNEf afo) eastan@lile OENB8ER among

a component acircuit, “in or on thé superfici al
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| ayer buri ed nde neath t e f. [ .
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5SURROT forPat@Lii@sser of this substrate onto a
handl e substrate, then an elimnation of the first 15

_support c) theTHQerY@@hl@m SUFBPEF CADREARS| 2 RIS for
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|ca con |ng | ayer “or ~gf olin ane
the buri ed Iayei) Q@edfoﬁmatﬁoﬁfef at ﬂhastesﬂﬂtmng part of
structure onto a second support . and an elip nation

t heé? h&TFePefthsPFat®. “ALCHdngifo Yhe nvEREI cHHPSHE c1al
10f orms, @ becuét Q0pa+rsubel r alRrgQMiing NGaAid superficial

superticial |ayer,
layer, a burled layer underneath the superficial 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

15 support,

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

20 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,

25 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

30 handle.



25 a buried | ayer, for exanple in silicon oxide, thick
er- thin, underneath the superficial l|layer, and a first
support. This strtucture is then assenbled on a

waf er, for exanple in sem -conductor, which acts as a
30 handle. 5 One may then thirs 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 th nnlggland/or chenlc

attack. In the $R¢sPagaddien nEhigy &S oF WPRGEA" egr&‘j’noas to

pl ape;i fBYaPE 1thd HRLAk 'Suﬁ?&?&'ﬂh pOftd NtAe NESAYE1Y of the
doped sem -conductor materia Its Tateral 10

extensied hayebe linmited, and it may therefore only
cover part of the. buried Ia¥er In the secongg as§.

the layer fornt it a ground: pl FHESIS0 Poms>a bondieg ©UF

5l ayesr Tégampaasfiey Slﬁ@@héfﬂyc@E cehihRdngut ahyl/o#5 chemical
nol ecul ar adhesi on or by bondi ng by nmeans of an
adh@&F9€ksubst ance such as an adhesive, a resin, etc.

After the step EhSt ep ot LR ng fe tllaﬁzgtfurkggming a

| ayer of the su strate may be carri‘ed out,
exagpbendy piectemnmesl lamd/ior ahamtcaaﬂlmamat(ewéaloroﬂo in a

oy Va7 B er APB°ne AL 28 L e LT Bupet 11 ci AFteral
pe Ci
10l ayek+-8RYiHL ik $eWe- limited, and it may therefore only
cover part of the buried layer. In the second case, the
layer forming a ground plane alsc forms a bonding
layer. |

The transfer step may be carried out by

15 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 cf
the bﬁried layer of the substréte may be carried out,
for example by mechanical and/or chemical means (wet or

20 dry) . Ohe may therefore adapt the thickness of the
buried layer to the desired thickness.

The superficial layer may be 1in semi-
conductor material, for example in siligon or in
germanium, or in a III-V, II-VI semi-conductor, or in a

25 mixed semi-conductor, for example in SiGe.

The initial substrate may be a SOI
substrate.

The component or circulit may Dbe an
elecfronic or optoelectronic or MEMS type component.

30 The 1invention further concerns a semi-

conductor device comprising a superficial layer of




conductor material, for exanple in silicon or in

germanium or in alll-V, I1-VI sem-conductor, or in

a 25 mxed seni-conductor, for exanple in SiGe. The
initial substrate may be a SO substrate. The

conmponent or circuit may be ang el ectronic 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 o .
conpbrentss ©F | reAmBRUrSIEeE 4 ayfer filf s &%P@&rﬁéyer in- 4
mat er i al . Sec jed lay m : cand LAY formin
et B bR h T BT REE L T Pocessany o FR toa o ;
| at ebadiuextegsi dayen toirrdgbouneéd bbameng i6 |lageessary of

and a substrate. The | ayer form ng a .gr.ound .pl.ane .
be 1Hmi%¢ﬁetéPF?Eaﬁat@P%SPS&PnPn eaJ%Pﬁxgogégaedrmgbndlng

53en1éggpdugﬁgra sUiBstkpyention further concerns a sem
condutfor device conprising a superficial layer of 10

circuits or conpomeheyera fonmsndhud | BEOVRJePlpREgMay be in
dielectric material, second Led | ry i —conductor.
hea@iT?{ag%bgdmgtﬁfgegnaﬁc%grh%%&é?&aF?%%grﬁgg% Soth o oF
bondi ng |ayer ord elgethicahl y foandieat i ngpleamers oa  semi-
ground plane, and a substrate. 15 In both casei, ﬁhe. of
supePherhPr| age¥icen CORPERSAPE f&r nBdPEREIGERLYI tEYSY ©

e A R i e e
in aiglzedrsenmateandict er sefamdedanpied i Fa@Gein a heavily
doped semi-conductor material, forming both bonding
layer and electrically conducting iayer, OF ground
plane, and a substrate.

15 In both cases, the superficial layer, in
which are formed the circuits, may be 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.

20 The first buried layer may be an electrical

insulator, such as silicon dioxide, or thermal silica

or a multilayer for example of S5i02/Si3N4 type.
BRIEF DESCRIPTION OF DRAWINGS

Figure 1 represents a SOI structure.
25 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

30 according to the invention.




20 The first buried | ayer may be an electrica

i-asul ator, such as silicon dioxide, or thermal silica
or a nultilayer for exanple of Si Q2/Si3N4 type. BRIEF
DESCRI PTI ON OF DRAW NGS Figure 1 represents a SO
structure. 25 Figure 2 represents a conponent
according to the invention. Figures 3A-3E represent
the steps of a method according to the invention.

Figure 4 represents anot her conponent .3 ing to
{ hoDETpEHEE, PESFRIBETAN F SISGLESE eGP BEEH,
EMBODI MENTS Figure 2 represents a device or conponent

according to the;ipnyents 0Repc@RRALS NY, d8RideSUDSt E8Bonent
30, a bonding layer 12, a layer 14 form ng a ground 5

pl apecoaddingl ext rilee| apgengignd fdompnipimd,ayar @ eftbstrate
cirguits. The Jl.ayer. 2-|ayer, 4 array for " S

cir%ﬁrt"é ?ﬁgdﬁg%%rliﬁeﬂagzbe %e?§& i'c %? ?ﬁrﬁggbiﬁ§ ground
510 doped,sein deenduetroe Maiwert ab Gher exesple &n layer 2 of
silicon). This layer may be only | ocal and not

uni FEERMUSLS-conti nuous, for exanple it may be under

certain conpongg%ﬁsg€g¥FngﬁgFﬁgggiqg aygl, 12.8RY he wsor

electrically 1 ; may be ah oxide, for
exampkeu$itC2. It nmay al so be chosen anong, for

exanpl e, SiSNM’TEEOquér(gre&éy be metallic or in heavily
10 doped semi-conductor 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
15 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 8Si or in
20 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
25 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 upm,
and the layer 2 a thickness between 10 nm and 1 um or
30 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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It may also be electrically conducting, then being
for exanple in doped anorphous Si or in 20 doped

pol ycrystalline Si, or even in doped Si. The bondi ng
interface may be | ocalised between the bonding |ayer
12 and the substrate support 80. This interface may
al so, in the case where a bonding |ayer is deposited
both on the ground plane and 25 on the support 30, be

localised in the mddle of the bonding |ayer itself.

By R esn eX@Pphe, 2RAeSPEPER L4 Has TR %ﬁaé‘ﬁﬁ@ss"} fgp. ALl of

exa@;pé%e bﬂlﬁ@ﬁﬁle%g r% 5080, N0k, 1o 8 adNdrt Ree ranges
a thic et

| ayer ness en 10 nmand 1 pmor 30 10 m
Theimeiadted. | ayer may have a thickness between 100

nm and 500 nm d the bondi ng lLayer a_thickness
bet ween 500 nmand *$&FEr at = p F8¥Og?§§bl%n5q%ﬁ% %Fﬁr face

of (4R6SEIt PLEKBESE IAREES LAYl YeOlliviafie agfectlde to carry
ranges indicated. If there is a topology on the rear
f aceut 5 § growh i satd oy diefore t they BESRdvaht dgebding or

¢ : :
R e i
| ayer. A met hoda feethodnifog sitchmingosponent amingonegrgw will

be described, while referring_to figures 3A to 3 10
A STV iR eﬁie%HlP%ﬂirywlabhsrrgésr—"raggi FRuctPureg ra ©o 36

figure 1, a supportgdy ahyei-ed hayeha4lyandc8mprises, as
superficial layer 2. This latter layer iS for exanple
in $llusonatedt int fdgural so be $wpperhmAl um urigc kaver 4

Illéégcaprs&ééy%igfa._ﬁgﬂgggtgt’ inénlthEéedlayer is for
example in silicon, but it can a;so be in germanium, or
in a III-IV, or II-VI semi-conductor, or in a mixed
semi-conductor, such as SiGe for example.

On this S80I 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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15 sem -conductor, such as SiCGe for exanple. On this
SO wafer (figure 3A), one fornms <circuits 18 or al
or part of a conmponent in the layer 2. The array is
then assenbled (figure 3B), by 20 the side of the

| ayer 2 of circuits, with a hamdl e substrate 20, by
bondi ng for exanple by nol ecul ar adhesion. Such
bondi ng has the advantage of being conpatible with

thermal nethods, .at nmore or | ess high tenperatures

uni T4 Hohdi RGSH-PheadReBIFPRSGH¥r &S .OlZQlﬁeeé{ﬁJﬁ)r?f the
6 WEMn&@@BiQ& Eé&E}n€B§9u&Hrth@xaﬁﬁhécQXiEEQE?%kCaL,

and/ or nmechani cal -chem cal, and/or chem cal f{hinning

(figure 3C). Cikemaghimeinadapf thleishi tkviess 6f the in a
30 burped layer 4 to the desired,thickness. IS S .

9 %?(t%r??g%%gsi BREPES proferiS co%ltl*ffol ?hegg}z?ect&g?mlcal
t heme €0EUEL L NPl a¥REnkhr eughyt ktcdiijActatitadlayaietd.or dry
The thinning of this layer 4 is in a_ preferential
manfiefhER@ ) | eavButopyl VIR e £8InR&RERLCa it rom 10 nm
polishifng) or by chemi cal attack (wet or dry etching)

down to |l ow thickness, for exanple from 10 nm to 50

nm One then fodms, dahenhe Fayms, 4, an coheéuctlager 4, a

et oAU 30 kot RBTRLE A, 98 PR, by gas
COPPRdse OF chBm@kHm nHEgbgﬁtiiBnQOP%ifé liGOfer Qfiay N be for
tungsten silicide (W 2).
example in copper,. or in aluminium or in doped silicon,
or in tungsten silicide (WSiZ2).

This layer may cover the entire surface or
be localised accor&ing 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
béndiné on a subétraﬁe, 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 frent face or by the rear

face of the structure. In the case of a conducting
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This layer may cover the entire surface or be

| ocal i sed according to patterns for the needs of the
15 application; one then uses |ithographic and etching
techniques to delimt the zones with this conducting

| ayer and the zones wi thout this conducting |ayer. For
i nstance, -the conducting | ayer may be only local, for
exanpl e under certain conponents. 20 On this

conductln | ayer 14, another | ayer

makPRAGAH RS pditdie £BSF 5T HAGE gy éaﬁad.tﬁgie&n %Y The rear

subgtrate, particularly of sem -conductor type, may
be deposited or formed. This bonding layer 12 is for
exanpl e a | ayerThissbpbhddngokirgderorlZa magydre of sick layer,

hous_or olycr aII|n sili LDependi ng, o :
natﬁ of *EHE BonHF% Fiyer aﬁheggﬁﬂayl¥heﬂﬂ?6%% beéﬁgs 1t
el ep&ssmkecaaduﬁta@n Between guhe 1growTd bpnarecand t he
substrate or an electrical_insulation. In the case of

an el ectrical iHfB&l &8F8n ok Heladitace BPndReg layer on the
g;”? Sﬁhﬁgﬁgfnggé%}?é@yl@e fAam 1y Ec!‘ef éemonfe%%%orof the

e rea the structure. e case- of
condnarangeimstboadlngflayae thendontacg m@ﬁ&&rtaﬁén in

the rea c Thi s_bondi n a
ChiRRTFAGBIaT R BRAmIE R GRS OTo0tiR SapdoRess of
nak§§latl%299055|ble to obtain a good quality of

bondi ng e fact of placing a bonding |ayer on the
ground pl ane makesist theusippesilblerbe ded@fferofthipearray,

par Focur er B oby By kBT hOYRE  Fr Rdagetpn oneo
ghness o

another substrate 30 (figure 3E). If a topology is
presént 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 contrel 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 éteps. 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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10 said layer. It is then possible to transfer the

array, for exanple by bondi ng by nol ecul ar adhesi on

onto another substrate 30 (figure 3E) If a topol ogy

is present on the rear face (on the side to assenble

with 15 the substrate 30), a planarisation may be

carried out. For instance, one may easily transfer

the structure by assuring a good control of the

bondi ng, the bondi ng by mol ecul ar adhesi on_nmaking .it
possible to aé%@ﬁewgal%rlﬂéﬁr6€¥é%t a¥RP 4ZhitgRT has made

bongi N90£0209Y . £30aMB008Vehe idloric rieOmaxatddY & tiddedhe on a
carrying out of subsequent mcroel ectronic steps. One
maynaw spupeera 3bondi ng by neans of an adhesive

substance, such_as a glue or_a resin. After,this

transfer step,hEH%uﬂ%nng WaFEF €555 t5) tﬁﬁ?EggfvedC%%ponent
manh PEbAdOfigt @ct Rk thevdmiidd) wehptisiByY,ben a substrate
el imnated, for exanple by mechanical and/or chem ca

t hi %% ngaor Ay shéAdi Hgl at heABLIEveldcgrd heseBbraPRguctor
i nt et fro n I f

: a OBBnRaRgl Or ,

| nsTaresiatey SoRRiry choRtodnlp AR Spa PErRg Mayer,
SO dtéledt t Sccaatyairnihgaadt Hiinaldyi de daparalZgrafundircuits.
plane 14. 11 The ole lies on a layer t hat .has, .
madER® t IFBLEFpIY (has GYETL ed. b%ﬁ_ﬁﬂ??vn‘as of fendesiviey of
Strugtyr €308ratoN@W SHPRY st R Sbkhed 4s&eBresenbycm®, for
anot her conponent 5 according to the invention .
conpramphe, atn thesukst aeouad, 18 MY 30y nlfeayfrgn . It
doped §gg1é§gﬁgf8tgrlayer of doped polysilicon.

The layer 2 - layer 4 array forms a “S0I
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 lavyer 34.




material, formng a ground plane and bonding | ayer, a
dielectric layer 4 and finally a layer 2 of circuits.
The doping of the |l ayer 34 enables the resistivity of
10 said layer to be at the nost around several nQ cn®,
for exanple at the nost aroung210 nO'cn? or 100
nmdcn2. It is for exanple a | ayer of doped
polysilicon. The layer 2 - layer 4 array forns a "SO

type circuit". 15 The farmatiaqn. of ce may
be described w¥ET eOFeP&Tm ﬁtgéﬁ:&sa% t he
steps are the sane, except for the formati on of the

metallic layer 14 and the bonding layer 12, which are
replaced by a hnidﬂ@tha@erfen pornPng SEH Grepriconducting

@B gCH O | LED 1. Method for fornming a
sen? EBRGUEET NGO BEFidPEre, conprising: 5 a) the
sformation of ata] eagk @denpalilorofof a€i Ledkt @hea part of a
conponent, in or on the superficial layer (2) of a

rsub§%F‘aPét e8npr ISIRPi e stipePFi GPaltheaywipeyBycigl layer
bu“ ﬂ oY & gf}li)slﬂ?gﬁépe(q%c{hﬁﬂes 6555. :ﬁgstpéraﬁ’lec,r::al layer

and a underlylng aye serv
suppdri, &) bnﬁreﬂu#kaye&f t{Hi)s suhetnaaehonthea superficial

handl e substrate % t hen, an gﬁ_nlnatlgn of the first first
supp®¥E¥ (6)27) aflhe Wb iR% JrRVET el 8t rfTRYTYI £F firs
10congdughbag, or ground pl ane form ng |ayer (14), on at

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

c) the formation o©of an electrically

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

2. Method according to claim 1, the bonding
25 layer (12) being electrically insulating.

3. Method according to claim 2, the bonding
layer (12) being an oxide, for example S5i02, or being
chosen in Si3N4, or in SiON.

30



| east one part of the buried |ayer (4), d) the

formation, on this electrically conducting or ground

pl ane form ng layer (14), of a bonding |ayer (12), 20

e) a transfer of the structure obtained. onto a second
support (30) and an elim natiopzof the handle

substrate (20). 2. Method according to claim1, the

bonding 25 layer (12) being electrically insulating.

3. Method according to claim2, the bonding |ayer ,
(12) being an o%ki d¥ethed ecamsIddng &® okd ki hyg the bonding

cho . Si3N4 [ ' : :

acc%ggﬁkg f%ﬁc|g?§$g,Q?%%£%%ﬁ%¥%%§|gég? %g§ebeﬁﬁgr example
el echr doplelly seoniduriricdg;tdor foanpkempila dopetpped Si or in
sem -conductor, for _exanple in doped Si or in doped
poIQ@P?QtBPﬂVﬁéygF?l§1§9 Mét-hod according to one of

sclains 1 to 4, the conducting or ground plane form ng
| ayer (14) being in a netallic material or ina_ |
heavi |y doped BenMeddrmducaerondirgi &0. ome 6°fMstigges 1 to

ccogtchf 2o RIBCRL e8! AT cdoba Sadle besiabeallier (10
| ocBkiyg Wit heut meeweniing mdveeehslr eor buni eal |hepperilyl5doped
semi-conductor material. '
10
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 layer. '
15
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
20 (2) of a substrate, comprising said Superficial layer
(2), a buried layer (4) underneath the superficial
layer, and an underlying layer (6) serving as first
support, |

b) a transfer of this substrate onto a

25 handle substrate (20) then an elimination of the first
support (6},

c) the formation of a layer (14) in heavily

doped semi-conductor material, forming a ground plane

and bonding layer, on at least one part of buried layer

30 (4),



7. Method for formng. a sem -conducting structure,
conprising: a) the formation of at |east one part of a
circuit or a component, in or on the superficial |ayer
20 (2) of a substrate, conprising said superficial

| ayer (2), a buried |layer (4) ypderneath the
superficial layer, and an underlying | ayer (6)
serving as first support, b) a transfer of this
substrate onto a 25 handl e substrate (20%¥then an

el imination of dhe &i cgensfggport (Bhe cjt¥pgture obtained
for lon q y i eavj Yy srdopefninat 1 f th

seﬁg?%%ngué%%%nkgtgppg%ﬁkfogﬁgngggagfghnd p E%% l%%dc} ©
borighmdl ¢ ayelbst patat (kéast one part of buried | ayer

30 (4), 14 d) a transfer of the structure obtained

onto a second support (30) and an elimnation of the

shandl e substratg (#@}noa &cddidiofy ac60kgiendh 4 0coaemel 1 to
claims 1 to 7, the step e) or d) of transfer being

carti etheutstiep ol ecutar cdfdHesinien. beprtiogarried out by
accorfin% ég one gf clains 1 to 10 8, further

coﬁ%? <F b, a??%? fﬂ%'step b), a step of thinning of

the buried layer (4) of the substrate. 10. Mt hod

according to one of clainms 1 to , 9, the supz&éichaL
|l ayer (2) being®i nM8ERPIc HARRRABNT &8 PHE nplaips 1

101 1§ COBQL i} OSOABRIUERGO" dftdr ItheVisddpVh), a step of
sem -conductor, or 1n a xed sem -conductor, for
thinning of the buried layer (4) of the substrate.

10. Method according to one of claims 1 to

8, the superficial layer (2) being in semi-conductor,

15 for example in silicon or in germanium, or in a III-V,
IT-VI semi—conductor, or in a mixed semi-conductor, for

example in SiGe.

11. Method according to one of claims 1 to

20 10, the substrate being a SOI substrate.

12. Semi-conductor device comprising a
superficial layer (2) containing all or part of
circuits or components, a first buried layer (4) in a

25 dielectric material, a second buried electrically
conducting or ground plane forming layer (14), a third

buried bonding layer (12), and a substrate (30).

13. Device according to claim 12, the layer

30 (14) forming a ground plane being in a metallic



exanple in SiGe. 11. Method according to one of clains
1 to 20 10, the substrate being a SO substrate. 12.
Sem - conduct or device conprising a superficial |ayer
(2) containing all or part of «circuits or components,
a first buried layer (4) in a 25 dielectric material,
a second buried electrically conducting or ground

pl ane formng layer (14), a third buried bonding

| ayer (12), and a substrate_ (30). 13. Device accordin
to BREPAL22, (BB | afer 230 PEAViddrmi AGPEdgr oﬁﬁlalpFaﬁauctor
bei pgeLpjgmetallic 15 material or in a heavily doped
sem < conductor material. 14. Device according to
claim12 or 13, the 5 bonding layer (12) being

el ectrically inéglain

. 15. Devj, di. | ai
14, the bondi niit aper he ﬁgcgﬁﬁb%%difoc?c@#%ia%ér6‘.1..31 ‘the

551 Bon8ingPehErchesenpeing 3N @1 iica 13yONNn sl akbing.

10

15

20

25

30

Devi ce according to claim 12 or 13, the  bonding | ayer
(12) being electrically conducting, for exanple in

doped sem - condygt or r._ex | e 4.n _doped i_ar in,
doped polycrystg rin862?9815%%%9%ﬁ%?ﬁgdq%%cé?%?ﬁ% tg4' the
onebohdehgi neasl@rt weilfiy the ekedeypi ciblry ectmchict | 18302, or

or ground plane form.n | ayer being formed | ocally,
Wi t%@ﬁf‘gcﬁ BFERgial ISlég“lt R& lﬁuﬁilgaﬁl ayer .

16. Device according to claim 12 or 13, the
bonding layer (12) being electrically conducting, for
example in doped semi—conductor,_for example in doped

- 8i or in doped polycrystalline Si.

17. Method according to one of claims 12 to
16, the electrically conducting or ground plane forming
layer being formed locally, without covering all of the

buried layer.

18. Semi-conductor. device comprising a
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).

19. Device according to one of claims 12 to
18, the superficial layer (2), in which are formed the
circuits, being in semi-conductor, for example in

silicon or in germanium, or in a III-V, II-VI semi-



20 18. Sem -conductor device conprising a superficial

| ayer (2) of circuits, a first buried layer (4) in a

dielectric material, a second buried layer (14) in a

heavi |y doped sem -conductor material formng 25 a

ground pl ane and bondi ng | ayerjgand a substrate (30).

19. Device according to one of clains 12 to 18, the

superficial layer (2), in which are forned the

circuits, being in sem -conductor, for exanple in 30 ,

si | FeBAUBECEn §&r ABnfuMi*Gd (e 19qndpchory feenpxapple in

congugtor, or in a mxed sem -conductor, for exanple

[ Si 20. Device according to one of clainms 12 to

5 19, the first buried |ayer (4) being an electrica

I nsulator, SUCh28§ Sébkggnaghgéﬁg%g tc one of claims 12 to
19, the first buried layer (4) being an electrical

insulator, such-as silicon dioxide.



