NEW STRUCTURE FOR M CRCELECTRONI CS AND M CROSYSTEM AND MANUFACTURI NG
PROCESS Techni cal domain and prior art The invention relates to

manuf act worgoei3sosew structures for sem conducti ng conmpeOEEP0050SMSENS type
devices and particularly SO devices or SO type devices . Many MEMS (Mcro
El ectro Mechani cal Systens) microsystens,are made using SO (Silicon On
Insulator) materials that in particular can be used to obtain

nonocrystal line silicon nenbranes suspended above a cavity. SO type
materials are structures conposed of a surface |ayer 2 nade of

nmonocrystal | i nBEE| $TBOATORE aHORNYUCBOEhGCTRYBICE ANUSYATRYSESERY| 8¥A oxi de

(Figure 1) . For exanple, the Ei;qgtwrg@ rzgggi i ned by assenbling a
silicon wafer 6 oxidized on th%ﬁ& AER=h 5 silicon wafer by

nol ecul ar bonding. This assenbly conprises a step for surface preparation
of the two wafers, a step brlnglng the wafers into contact, and a heat
treat nent stepEc rfreatment is done for 2 h at
tenperatures typically hzﬁwﬁseoﬁoo %@gtégSOCQC aﬁo‘&fé@?éfqu fe oF thg, two
wafers is then thinned, leaving a thin sem conducting [ayer 2 on an

i nsul ating Iay@muéturAstHﬁnfsasmendaduuewbgamsmmkmﬁnﬁxan@teNﬁu@e tofpe

devices and particularly SOI devices or SOOI type
devices.

5 Many MEMS (Micro Electro Mechanical Systems)
microsystems are made using SOI (Silicon On Insulator)
materials that 1in particular can be used to obtain
monocrystalline silicon membranes suspended above a
cavity.

10 SOI type materials are structures composed of a
surface layer 2 made of monocrystalline silicon on an
insulating layer 4, usually a silicon oxide (Figure 1).
For example, these structures are obtained by
assembling a silicon wafer 6 oxidized on the surface

15 with another silicon wafer by molecular bonding.

This assembly comprises a step for surface
preparation of the two wafers, a step bringing the
wafers into contact, and a heat treatment step.
Conventionally, this heat treatment is done for 2 h at

20 temperatures typically between 900° and 1250°C.

At least one of the two wafers is then thinned,
leaving a thin semiconducting layer 2 on an insulating
layer 4.

A thin suspended membrane, for example made of

25 monocrystalline silicon, is sometimes necessary to

manufacture some microsystems.



nmonocrystalline silicon, is sonetinmes necessary to manufacture sone

m cr osyst ens. Conponent manufacturers often use wafers of SO materials to
obt ai n suwb 200aM3/31ane. They use the surface |ayer as tIReT&PRIOZOS488yer toO
make the devices, and the buried oxide |ayer as a sacrificial |ayer. For
exanpl e, an opening 12 is nmade in the surface silicon 2 so that the buried
oxi de |l ayer 4 can be etched (Figure 2A) . This buried oxide is usually
chemcally etched, for exanple with HF, which causes the formation of a
cavity 14 in the layer 4 (Figure 2B) . The hole 12 can then remain open or
it may be closed a@amﬁOOEhgur@ﬁmmjactdmﬂr%xaﬁﬁﬁ®-byS©ep@§kﬂkbnOéf I
material (for _e %gggg Si |co he rq§ult IS hus a si %ended rane 1

6 made in themﬁgyer and %nt%%n r Whi clf amﬁﬁcfggfsten1 8 (%Sgure %E» may

be made. It isuusuakl )la@’lefrflam,ﬂﬁhé Oa@t)méoﬂagtacht@gn@ket hendbuidetcdayer. In
particul ar, problens may arise during chem cal etching, etching solutions
may vary as a?fnétPoRUsfethextefperItlr 8Sof ERECPHLICHAILCHHEKes it

difficult o contrpl the gghed @I@p@m@t@z dhgeﬁ%b%“%n Apotdiers probl em
that arises with this techniqle is that is inpossible to make an

arbitrarily sha@edocaVEtyx>f@haEXampkebwny$marexmderebiﬂﬂguwarcan pot ygona
shaped cavity, plane akjthe | ayer 2 , starting fromthe circul ar

hol e for med bﬁtFﬁg Sgﬁgﬁﬁ

This buried oxide 1is usually chemically etched,

for example with HF, which causes the formation of a
10 cavity 14 in the layer 4 (Figure 2B).

The hole 12 can then remain open or it may be
closed again (Figure 2C), for example by deposition of
a material (for example silicon). The result is thus a
suspended membrane 16 made in the layer 2, and on or in

15 which a microsystem 18 (Figure 2D) may be made.

It is usually difficult to control etching of the
buried layer. In particular, problems may arise during
chemical etching, etching solutions may vary as a
function of the temperature or the pH, which makes it

20 difficult to control the etched hole and its
dimensions.

Another problem that arises with this technique is
that it 1s 1impossible to make an arbitrarily shaped
cavity, for example a square or rectangular or

25 polygonal shaped cavity, in the plane of the layer 2,
starting from the circular hole formed by the opening
12.

Chemical etching is isotropic in principle, and is

done concentrically about the central hole defined by

30 the opening 12.



12. Chem cal etching is isotropic in principle, and is done concentrically
about the central hole defined by the opening 12.1t is possible to attenpt
to use sewenadsé/3sides 12 in order to obtain a shape vagu@Cy/RrPe@smbissng a
rectangle, but it is then very difficult to obtain right angles. Therefore
the problemarises of finding a new process for maki ng suspended nmenbranes
and therefore cavities, particularly with technol ogi es using SO wafers
The sane problem al so arises for the manufacture of nenbranes nmade of a
pi ezoel ectric or pyro-electric or magnetic material above the cavities.
Anot her probl em that asi sesdidlteo the ablewwdo hakessusperded dedias ek or

menbranes in a structure conprisi.ng %_S%&L9%§ qﬂgpo§S|tgé%é%%ﬁyconductlng

| ayer, but t hat' may al so be a piezoelectric, pyro-electric or ﬁ%ﬁ%et?c
type, a buriedekayerlecandpac SUpPOLtk Ot hanSubj@acenti fifayern tact bngdSa in
support. Another problemthat arises is the nmechanical stability of the
assenbly fornBd9aft éF'9tRé -cavities have been produced. Therefore, the

probl em t hat arise%%'%efferéi ntha nemystddictureof the tslmgihaclgdir%@ﬂa

surface | ayer, possibly sem conducting, but which may al so bée of the

pi ezoel ectri cprpygeesel Bet r mekomgragnepecdegpajerdiaurdsedand therefore
cavities, particularly with technologies using SOOI
wafers.

The same problem also arises for the manufacture

10 of membranes made of a piezoelectric or pyro-electric
or magnetic material above the cavities.

Another problem that arises is to be able to make
suspended cavities or membranes in a structure
comprising a surface and possibly semiconducting layer,

15 but that may also be a piezoelectric, pyro-—-electric or
magnetic type, a buried layer, and a support or a
subjacent layer acting as a support.

Another problem that arises 1s the mechanical
stability of the assembly formed after the cavities

20 have been produced.

Therefore, the problem that arises is to find a
new structure of the type including a surface layer,
possibly semiconducting, but which may also be of the
piezoelectric, pyro—electric or magnetic type, a buried

25 layer and a support or subjacent layer acting as a
support, and means of mechanically reinforcing such a

structure.

Presentation of the invention

The invention can be used to make a structure

30 composed of a surface layer which in particular may be



| ayer and a support or subjacent |ayer acting as a support, and neans of
mechani cal ly reinforcing such a structure . Presentation of the invention
The i nverwOanosoas3lbe used to make a structure conposed eCTEPWSH&SE4 | ayer
which in particular may besem conducting, or of the piezoelectric, or
pyroelectric or nagnetic type, a buried layer conprising at |east one
cavity of any shape, and a support or a subjacent |ayer acting as a
support. The invention relates to a process for making a structure
conprising a surface |ayer, at |east one buried |layer and a support
conpri sing: -samgrepdugtimke aofir $tf stthgct wiezdalcdadiing t hee f aryved+ on of
at | east one feilresc rli%yegf mad%e ficatfi rst rr%terriie% Qan a fCi: st support, and
at |east one area in this First Iayé’rp ifade "Of & second naterials w th an
etching rate dibkerentef reemithe etchimg ratsegf the farstuprateriak, a a
step for the formation of the surface |ayer, by assenbly of the first
structure witRURI86€6Rd18YFPoPELL1AAd2F08sEBPY OFRi-nni ng of at | east one of

the two supports. Therefipf&ciie $hapee9f dhe;arsalskcopposedrah, t he
material wth the highest etching rate is defined before the surface | ayer

is forned, sosthattulies shapeisangbes choserec biltwam,| yaandle¢hetr efore t he
shape of the gavity ha the buried layer during subsequent
— a step to make a first structure, including the
formation of at least one first layer made of a first

10 material on a first support, and at least one area in
this first layer made of a second material with an
etching rate different from the etching rate of the
first material,

— a step for the formation of the surface laver,

15 by assembly of the first structure with a second
support, and possibly thinning of at least one of the
two supports.

Therefore, the shape of the area(s) composed of
the material with the highest etching rate is defined

20 before the surface layer is formed, so that this shape
can be chosen arbitrarily and therefore the shape of
the cavity 1n the buried layer during subseqguent
etching of this material with a higher etching rate can
be determined in advance.

25 This provides good flexibility with the choice of
shapes and relaxes etching conditions of the layer or
the area to be etched, or reduces dependence on these
conditions.

The buried layer made of a first material contains

30 at least one area composed of at least one second

material which is preferably chosen for its behaviour



etching of this material with a higher etching rate can be determned in
advance. This provides good flexibility with the choice of shapes and

rel axes ewohlewp3ssmndi ti ons of the layer or the area to IPETHPCISH54864
reduces dependence on these conditions . The buried |layer made of a first
material contains at |east one area conpgsed of at |east one second
material which is preferably chosen for its behaviourdifferent fromthe
behavi our of the first material with regard to subsequent etching; its
etching rate is different fromthe etching rate of the first material.

Et ching, for dhiférrehe firost tand bedbeonduratadr itdls Hanat didtferient wttdhi ng

rates, may be _done with a rgagent EX¥B8£.met etchingtgﬁynbe used. Chem ca
y

etching is algggsggsi Pe, Sf'or g%%ﬂ%le HEITf AR oxTde Suth a3 Si i s

bei ng et ched, dar fbyecRtEffpeacheveticanng etebi Bg) thypeiesehimagerThe .first
step may conprise etching of the first layer to format |east one cavity,

fol | owed by deposi EF6RBEt H& s&torith net@r Faf St naffe CaAY {36y ithus
formed. For exagnpl edi‘f?@r@ﬁ§e”@£¥h%¥jl be,pade by, polgcul g5 bongding or by

gluing. If the assenbly 1s nade by nol ecul ar bondi ng, the surfaces may be
prepar ed bef oreaphey .arerbr oughtwéint @tcdritract ney t hat thedr Stirdracenl

properties arg, gonpatil ¢ with thig bonding.. For example 2 1gvellisg
such as Si0; is being etched, or by RIE (reactive ionic
etching) type etching.

10 The first step may comprise etching of the first
layer to form at least one cavity, followed by
deposition o©of the second material in the cavity(ies)
thus formed.

For example, the assembly may be made by molecular

15 bonding or by gluing.

If the assembly is made by molecular bonding, the
surfaces may be prepared before they are brought into
contact so that their surface properties are compatible
with this bonding. For example, a levelling treatment

20 may be applied to achieve good surface properties
(roughness, planeness, and few particles, etc.).

Therefore, an intermediate structure is obtained
using the process according to the invention, before
etching of areas with the highest rate, the area made

25 of a second material being made before two elements to
be assembled are brought into contact or assembled.

A process according to the invention may also
include a step to produce at least one opening in the
surface layer, opening up 1in the area made from a

30 material with the highest etching rate, then etching of

this material to form at least one cavity in the buried



may be applied to achi eve good surface properties (roughness, planeness,
and few particles, etc.). Therefore, an internediate structure is obtained
usi ng t hewpnoeassosaccordi ng to the invention, before etebirmp2oboassas with
the highest rate, the area made of a second material being nade before two
el ements to be assenbled are brought intg contact or assenbled. A process
according to the invention may al so include a step to produce at | east one
opening in the surface |ayer, opening up in the area nmade froma nateri al
with the highest etching rate, then etching of this material to form at

| east one cavileyeirn thelipur¢aditayehaviics eavirydravicngnadpr edeper nsed

shape as describedi%ggv% Ogggrefore, the cavity nmay have any shape defined

by the shape 8Fsgﬁe area(’s) rade fromthe second material, for exanple a

circul ar or squareTaere€ckrangury ©&vpoyyaanalhore ebhy ptshegle shapened W th
at least one right angle in a:PIane parallel to the plane of the subjacent
and surface | &Yer8NeThehrardr ©1 a ProcéssadScor BPAF t 6¥PRe FRventomd s

particulardy suitable forgobtaining,gentyanes suspended. at ;o1 ,above, buried
areas or cavities, occupied by the material wth the highest etching rate

bef ore et chi ngecAappodess caceordigegatlo drhe lilniyeritdadn stepealso wonpratse a
b ARk AcTE AT AC TR, BN AR A s e
of the subjacent and surface layers.

Therefore, a process according to the invention is

10 particularly suitable for obtaining membranes suspended
at or above buried areas or cavities, occupied by the
material with the highest etching rate before etching.

A process according to the invention may also
comprise a step for formation of all or part of an

15 electronic or microelectronic or electro-mechanical or
MEMS component in the surface layer.

According to one embodiment, the second material
has a higher etching rate than the first material.

The surface layer may be made by assembly of the

20 first layer with the second support.

According to another embodiment, the second
material has a lower etching rate than the first
material.

A step can then be included for the formation of a

25 second uniform layer made of a third material with a
lower etching rate than the first material, on the
first layer including the first and second materials.

This second layer, and the islands made of the
second material remaining after the first material has

30 been etched, will form mechanical resistance and

anchorage means for the surface layer.



According to one enbodi nent, the second material has a higher etching rate
than the first material. The surface | ayer may be nade by assenbly of the
first | aywo 2086t3543me second support. Accordi ng to anot hecT@pbadiosssst, t he
second material has a lower etching rate than the first nmaterial . A step
can then be included for the formation of; a second uniformlayer nmade of a
third material with a lower etching rate than the first material, on the
first layer including the first and second naterials. This second |ayer,
and the islands nade of the second material remaining after the first

mat eri al has been Btechedrmeickl folhren mestriri cdlavessi gpanclee andr ahehokage

nmeans for thelsurﬁ ce | ayer . Fur.t her.nore,. tq; second | ayer nmay. be uniformy
eve ?e ﬁo & easily than ’'in € Pprevious & bo%&me T l? .
| evel l ed nore €asily than i n the previous emnbodinment 1n ch a’levelling

step is carrietdieut on ancketeregenesuspsurifsacechprivwich areasoaf the first
material and areas of the second material are exposed. According to this
second enbodi REREIOPRECSEEONAVARECENI +B nlbeFal 3TRAY befli deti clatr 3ind

deposi ted durng.thgi1Sane steRs bhechir Skcshhutbiee Wit B -the suRpart, the
first layer conprising areas of materials wth different etching rates, and

t he second | ayer, Rscbhdangssembltéd swi sbcohe sedontrsuppor thet heeswrdnd
layer also be%%gin9h§r8ur$§%géfg%g. may be i1dentical and deposited
during the same step.

The first structure with the support, the first

10 layer comprising areas of materials with different
etching rates, and the second layer, is then assembled
with the second support, the second layer also becoming
a buried layer.

A polishing step can then be done before formation

15 of the surface lavyer, but this step gives a
particularly good result when a second layer made of a
material with an etching rate lower than the etching
rate of the first material, is made on the first buried
layer, since levelling 1is then done on this second

20 buried layer that is uniform.

The invention also relates to a device comprising
a surface layer, a buried layer made of a first
material, and a support, the buried layer comprising at
least one area made of a second material with an

25 etching rate different from the etching rate of the
first material.

At least one of the areas made of a second
material may have a circular or square or rectangular
or polygonal or elliptical shape, or may have at least

30 one right angle in a plane parallel to the plane of the

buried and surface layers.



A polishing step can then be done before formation of the surface |ayer,

but this step gives a particularly good result when a second | ayer nade of
a mat eri avownadn3snsiet ching rate | ower than the etching ParTEPedosORS5E i r st
material, is nmade on the first buried | ayer, since levelling is then done
on this second buried layer that is unifggm The invention also relates to
a device conprising a surface layer, a buried |ayer nade of a first
material, and a support, the buried |layer conprising at |east one area nade
of a second material with an etching rate different fromthe etching rate
of the first materRakordinpedst one cfnbdde mgrdas Paele sefcoadsaeorrlr vt eri al

may have a C|Ecular or gggﬁ&gr%%erectgggglaEhgg Q%#ygg@gﬂigr elk%ptlﬁgl

shape, or nmay Raveat °T &as ne rig angl e in"a plane para?lgﬁ to

pl ane of the buei edrandmayefaee.l ayers . According to one enbodi nent, the
second material has an etching rate greater than the etching rate of the
first material. AcR6F8FAd"Fo t hePOERBEdI BN It secoh8Cmat E¥G A9 has an

etching raje Laywer than,fhe et chbi ng; rat e Qfe the,Lirstnimt epbaler A ond
buried | ayer may then be provided made of a third material with an etching
rate al so w t maéel oWethet ¢hirng matertthdn the first material, the second and

third materials poisggk%ngekﬂ%iggeq%g%%lmay then be provided made of
a third material with an etching rate also with a lower
etching rate than the first material, the second and
10 third materials possibly being identical.
The invention also relates to a semiconducting
device with a surface layer, a buried layer made of a
first material and a subjacent layer acting as a
support, the Dburied layer comprising at least one
15 cavity with a square or rectangular or polygonal or
elliptical shape or with at least one right angle in a
plane parallel to the plane of the buried and surface
layers.
It also relates to a semiconducting device with a
20 surface layer, a first buried layer comprising areas
made of a first material and at least one cavity, a
second buried layer made of a second material and a
support.
In a process or a device according to the
25 invention, the first material may for example be made
of silicon dioxide or thermal silica or polycrystalline
silicon or amorphous silicon or silicon nitride.
For example, the other material may be made of
SisNs or doped silicon oxide of the BPSG or PSG type or
30 Si0;.



The invention also relates to a sem conducting device with a surface |ayer,
a buried layer made of a first material and a subjacent |ayer acting as a
support, wbheotwmsesd | ayer conprising at | east one cavit YCHEPR0&/0SaAr € Or
rectangul ar or polygonal or elliptical shape or with at |east one right
angle in a plane parallel to the plane ofythe buried and surface |ayers

It also relates to a sem conducting device with a surface |ayer, a first
buried | ayer conprising areas made of a first material and at | east one
cavity, a second buried |layer made of a second material and a support . In
a process or a devifbesaceecdindg tpttdwidnventi ophoshe fisost tiatterials may

for example be pade of siligon dioxide, or thermpl siliga, or. pol verystalline
silicon or am)rpﬁous Sil1"¢on or “SiTrcon ni?rl de. "For exanpl e, the ot her
materi al may hetpedelof S grodopedhsi lheorhoxicde £f the BRSGora PSG
type or Si2 .This second material is chosen so that its behavi our when

etched is difPeFEntthS ofPtRE FitCSETWat €@l ToFh e SFRe nicghte e Eidsen as

the material whihcthe | oyel ebchi ng RaLEckOre Qe Ay PE oL &lching,rihile it
wi || have a higher etching rate for another type of etching. The buried

| ayer nmay be topposédedfhshbi.ca areas with Si3N4 areas, or thermal silica

areas wth SiliconThe buried layer may be composed of silica areas
with Si3Ns areas, or thermal silica areas with silicon
oxide areas of the BPSG or the PSG type.

10 According to one example, the buried layer 1is
formed from silicon dioxide to be etched and areas made
of polycrystalline silicon (for which the etching rate
is lower than the etching rate of Si dioxide,
particularly for chemical etching with HF), and the

15 second buried layer is also made of polycrystalline Si.

The surface layer may be made of a semiconductor,
for example silicon or germanium, or a III-V, II-VI
semiconductor or a semiconductor compound for example
such as SiGe or a piezoelectric or pyro-electric or

20 magnetic material.

The structure obtained may Dbe an SOI type
structure, 1in other words composed of a semiconducting
material and a buried layer with different properties
(for example electrical or physical or chemical).

25 The substrate may also be semiconducting.

Brief description of the Figures

Figure 1 represents an SOI structure.
Figures 2A - 2D represent steps 1in a process

according to prior art.



oxi de areas of the BPSG or the PSG type. According to one exanple, the
buried layer is forned fromsilicon dioxide to be etched and areas nade of
pol ycr ystwibl2oe6e03503lti con (for which the etching rate is PomEP2005aMSSHhe
etching rate of Si dioxide, particularly for chem cal etching wwth HF) |,
and the second buried layer is also nade;gf polycrystalline Si. The surface
| ayer nmay be made of a sem conductor, for exanple silicon or germanium or
alll-V, 11-VI sem conductor or a sen conductor conpound for exanple such
as SiGe or a piezoelectric or pyro-electric or magnetic material. The
structure obtai nedFrayrbe a4 3Od typerspraeeliea iapmmdnEn twor o cdpbsed of
a sem conduct itgg rHaete{rilalen 99 a 2 roiwel(rtl1 | a egiwwl_i%iwffenr&ng RrO erlteimtras (for
exanpl e el ectrical or physical’ or chem’ca )7 The 'Slbstrat e may al so be
sem conduct i ngesBekefivdescri pti on of the Figures Figure 1 represents an SO
structure. Figures 2A - 2D represent steps in a process according to prior
art.Fi gures 3A andf3BYFgpr e¥ent a4%or¥§é>r¥§r§ten§cc%€ﬁpﬁg o the iTvER$oOnN,
showi ng a sidg.view:aRdd @R Yhewnkespectively. Figures 4A - 4G represent
steps in the process according to the invention. Figures 5A - 5G represent
steps in another pFogesssabéordiong rmepresentn\sdrdson.n another process

according to the invention.

Detailed description of particular embodiments

Figure 3A represents a component according to the
10 invention comprising a buried layer 4 initially made of
a first material, and a surface layer 2 for example
made of silicon or germanium, or an ITTI-1IV
semiconductor or an IT-VI semiconductor or a
semiconductor compound for example such as SiGe, on a
15 substrate 6.
This layer 2 may also be made of a piezoelectric
or pyro-electric or magnetic material.
For example, the thickness of layer 4 is between
50 nm and a few pm, for example 10 pm and the thickness
20 of layer 2 is between 10 nm and a few tens of upm, for
example 100 um. These thicknesses may vary outside the
ranges indicated.
The buried layer 4 will contain one or several
buried areas 20 made of a second material different
25 from the first material in layer 4, the essential
difference from layer 4 being in terms of its behaviour
during subsequent etching such as dry etching or wet
etching; for a given type of etching, the etching rate

0of the material in area 20 (second material) is higher



Det ai |l ed description of particular enbodi nents Figure 3A represents a
conponent according to the invention conprising a buried layer 4 initially
made of awoizoesto3nastieri al, and a surface |ayer 2 for exarpTEP@d®s4364 silicon
or germanium or an II1-1V sem conductor or an Il-VlI sem conductor or a

sem conductor conpound for exanple such as SiGe, on a substrate 6 . This

| ayer 2 may al so be nmade of a piezoelectric or pyro-electric or nmagnetic
material. For exanple, the thickness of |layer 4 is between 50 nmand a few
mm, for exanple 10 nm and the thickness of |layer 2 is between 10 nm and a
few tens of muhanf gheexdrgliendl 0ktram of Thesefthbtknessas adnypndargf outsi de

t he ranges in%%gagﬁgl Ige %ri%gfgageﬁ 4e%jll contain one or several buried
areas 2 0 made of “a“second materiaf~differént fromthe first material in

| ayer 4 , the essenhi althdif fverence 44 osxbayened beong iWidrermsrofends
behavi our during subsequent etching such as dry etching or wet etching; for
a given type 6P etéfrng, the ePehifg rate oPStheImateriatlin Blea 2%

(second maée_r'b%ls};i'bﬁehiwegzgegrgh@igmi ng At enof thefisst rherial and
of the material in the surface layer. In other words, as expl ai ned above

with referencettoifgguret2A gnekieg drhaperibeg £2owiblg nmakeei topossidbl e to
preferential | xaeLel hhi 5, 81882 041 1}, AN SLehbng rate greater than dhe
etching rates of the second and first materials 1is
greater than 1 or 2, or 1is between 2 and 10 or between
10 10 and 1000 and possibly even more than 1000.
Table I below gives typical example etching rates

for some materials and some chemical etching solutions:

CHEMICAL ETCHING SOLUTIONS

TMAH 25% 80°C | HF 5% 20°C HE 50% 20°C HsPO, 160°C
Si ~ 500 nm/min < 0.5 nm/min < 1 nm/min ~ 0.2 nm/min
$i0, < 0.5 nm/min 20-40 nm/min ~ 500 nm/min < 0.1 nm/min
S15N. < 0.5 nm/min ~ 0.8 nm/min < 20 nm/min ~ 5 nm/min
Table I

15
The area 20 is shown in a side view in Figure 3A.
But as illustrated in Figure 3B (which is a top view of
the component in Figure 3A), it may be a square in a
plane parallel to a principal plane of the component or
20 the layer 4, or it may be any other shape in the same
plane: circular, polygonal, elliptical, etc. Therefore,
to the extent that etching will act preferentially on
the material in this area 20, it will be possible to
make an arbitrary shaped cavity, and particularly
25 square or circular or polygonal or elliptical cavity,

etc.



material in layer 4 . For exanple, the ratio of the etching rates of the
second and first materials is greater than 1 or 2 , or is between 2 and 10
or bet weeW020062038031000 and possi bly even nore than 1000PCTairh@si054384 ow

gi ves typical exanple etching rates for some materials and sonme chem cal
etching solutions: CHEM CAL ETCH NG SOLUTLONS TMAH 2 5%8 0 0 CHF 5 %2 0O
O CHF 50%2 0 OCH3POXM 1 60 CSi ~500 nmimin<O0. 5nmnmn«<1nmMmn ~
O. 2nmMmnS <05 nmMmn 20-4 0 nmmn 500 nmMmn<O0. 1nmmn S
3 <05 nmmn- 0. 8nmmn <20 nmMmn ~5 nmmn Table | The area 2 0
is shown in a sideWgi eililn Fpyurde A 11But aasndtiiamkt pat ethimdi guce 3B

(which is a top Vi ew gf t.h%. corponent in ﬂil%ure 3A t, cmay be a square in

[
t t 4Nt .
a pl ane paraIFePppgeg pWﬁnC|pa 6?388 o] uggﬁponenp or ‘the layer 4 , or

it may be any othep shape imide samadpl ane:aciriedkamatpaliygonaigure
elliptical, etc. Therefore, to the extent that etching wll act _.
preferential | yBon £RE RECEPILEl dn VS edridw 2BRtSHEad [9UFe Possibtet o make

an arbitrary ghaped @awi,]y¢napdcBar bieC WAkl SAYAr & Ml I CAlk 8iaOfon,
pol ygonal or elliptical cavity, etc .We wll now'describe a nethod of

maki ng such aisonpuoirenbnwid hbtehlkr ende dam Firglees AAEpol&E AADi.r stot ayer 4
made of a first amaﬁeri ?Ee(og;qgu%e gB) i %gr. egarrgl e.an hns#‘lﬁti ng mat eri al
such as silicof®dxide (S hat °an be"obt afied By fHEr bXi dat i on,
Areas 22 and 24 are defined on this wafer 6 by
masking and lithography, and these areas will
10 correspond to the areas of future cavities (Figure 4C),
for example by chemical etching (for example using 10%
HF) or RIE etching.
The thermal oxide 1is etched in these areas so as
to completely eliminate this oxide and form these
15 cavities.
A second material 26, 28 (Figure 4D) 1is then
deposited 1in these cavities and 1is etched at rates
greater than the etching rates of the thermal oxide 4.
For example, this material may be silicon oxide
20 deposited by CVD which has a different density from the
thermal oxide or which has a different chemical
composition from the thermal oxide.
This material may also for example be a PSG
(Phosphorus doped Spin on Glass) or BPSG (Boron
25 Phosphorus doped Spin on Glass) doped oxide for example
with 4% to 6% of P or containing a few % of B.
A material completely different from the oxide in
layer 4 could also be used, for example silicon
nitride. A H3POs solution will etch this material

30 preferentially rather than the oxide.



is made on a blank silicon wafer 6 (Figure 4A) . For exanple, the thickness
of this layer is about 1 mm. Areas 22 and 24 are defined on this wafer 6
by maski ngoaneb/d3samogr aphy, and these areas w || correspomEkrPe@siobssar eas of
future cavities (Figure 4C) , for exanple by chem cal etching (for exanple
using 10% HF) or RIE etching. The thermal;oxide is etched in these areas so
as to conpletely elimnate this oxide and formthese cavities. A second
material 26, 2 8 (Figure 4D) is then deposited in these cavities and is
etched at rates greater than the etching rates of the thernmal oxide 4 . For
exanpl e, this matefhak aeyobetsihi @@ﬁpomad’e h@epsodietfdd syl vy whi chibas a

di fferent dengllty frg%pthe t aecgemal Xlg oL V\:héCh g%%f% di f%@re@t cfpem cal
conposi tion f Pom The “Cher il = oxi del "TArs Cfat eria may af'so exanp?e be a
PSG ( Phosphor ys rdepedeSpian oned Bssg1 08d BREGg(:Ber o4k Phesphes us odapede Spi n
on d ass) doped_oxide for exanple with 4%to 6% of P or containing a few %
of B . A matePiaV @&rp@ett%”?%td}?rf ePEnPrEAEMAAE oxf dé it nsdyete st d al so

be Us_ed foor %%Sé”@&%a%‘ biccon gniptrdcde,s A HIROH Solutd.on widl,etch this
material preferentially rather than the oxide. This deposition step may have

left a | ayer emsfiillym 8icbadt hehawr ftdee. fihertef drgertheisurflace B wfet he
structure can be lavelled (ELoUre 4T 89 83 9103%8 the surface.

Levelling 1is preferably such that the surfaces of
the two areas formed from the two materials (firstly

10 the material in layer 4 and secondly the material in
areas 22, 24), are at the same level with no surface
layer 31.

In some cases, a small thickness of a single
material (for example 20 nm) may remain on the surface

15 of the entire structure, but this does not create any
problem in obtaining the final structure.

This wafer thus prepared i1s then bonded onto or
assembled with another wafer 32 that may for example be
made of blank silicon (Figure 4F).

20 In one variant, two wafers may be assembled with
areas defined on each. For example, the surface of
wafer 32 comprises components that have already been
made and will come into contact with the areas under
which the cavities will be made (on the side that will

25 be assembled with layer 4). In the latter case, the two
wafers can be aligned with each other.

The result is then a structure with a "structured"
buried layer 4 comprising a support on which there are
areas filled with a material 26, 28 that can be etched

30 more easily than the initial material from which the

buried layer 4 is made.
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thinning, and / or thinning by c¢leavage and / or
fracture by heat treatment at a buried plane weakened
by the creation of ions (for example hydrogen) or by
the creation of porosities. These techniques can be
used independently or they may be combined.

Thus, one of the two wafers can be thinned for
example by grinding followed by mechanical - chemical
polishing to obtain a membrane 2 with a final thickness
of 20 um.

The component or the substrate obtained can be
used as an initial material for making a microsystem 18
using the technique described above with reference to
Figures 2A - 2D. Thus, due to the presence of the
material 26, 28 in the buried layer, the process for
obtaining buried cavities is simpler than in prior art
and 1in particular, can be used to produce much better
controlled geometries in the plane of the layer 4, and
particularly geometries with any shape such as sqguare
or rectangular, or elliptical or any other shape
defined by the lithography and etching step of layer 4.

The above description relates to the example of
one cavity (Figure 3A) and two cavities (Figures 4D -
4G) 1in layer 4, Dbut any number of cavities with

different shapes may be made in the same layer.

rial



buried | ayer 4 is nade. According to one variant, at |east one of the two
wafers 6 , 32 may be thinned to obtain a nenbrane 2 (Figure 4G) of the
requi red wbi2ebamsss) for exanpl e made of nonocryst al | i nePSTIEPC@F/05488¢€ of
nore wafers may be thinned using different nmeans chosen for exanple from
among mechani cal thinning and / or nechapical - chemical and / or chem cal
thinning, and / or thinning by cleavage and / or fracture by heat treatnent
at a buried plane weakened by the creation of ions (for exanple hydrogen)
or by the creation of porosities. These techni ques can be used

i ndependent |y or theythaymbeecofibonedviThes, ioneahsf sene thayesafrers lean be

thi nned for exanple by. grindi fallowed h chani cal :_ chem.al. polishing
to obtain a néﬁ%nrﬁgﬁe Lgvlhtk(ljla a1 t]ﬂ?g ﬁjg%ggbf afgleosemntonhnéatc%%onsent or
t he substrat ehabtagnediiceie deetusesk @simp | Bhhirabtaatetiak f Aravakidige a

m crosystem 18 using_the techni que descri bed above with reference to

Figures 2A - PPLeThas, Hue 1430 Rthe?pr eddthc @36t UIve afdtver PAFR2BY X% t he

buried Iayer, ;therprocess tae ebtakabng.burbed gguitizes is sinpler than in
prior art and’in particular, can be used to produce nuch better controlled

geonetries in the plgneecobGt sdowayemot he rarbrpemtarndulaardor Gewneta ies wi t h
any shape such _as square or r.egct.an ular, or beltlriaL ti C?% ar ,any aot lerrstshape
defi ned by t he ™l FERGGraphy "did ecchi By &t SoTTayer 4 |
buried layer 60 and a second buried layer 34 initially
made of a first material, and a surface layer 61, for

10 example made of silicon or germanium, or a III-IV or
IT-VI semiconductor or a semiconductor compound such as
SiGe.

This layer 61 may also be made of a piezoelectric
or pyro-electric or magnetic material.

15 For example, the thickness of the layer 34 may be
between 50 nm and 500 nm or 1 pm and the layer 61 may
be between 10 nm and 1 um or 50 um thick. These
thicknesses may also vary outside the ranges mentioned
above.

20 The second buried layer 34 comprises one or
several buried areas made of a second material 56, 58
different from the first material in layer 34, the
essential difference being the behaviour during a
subsequent etching operation such as dry etching or wet

25 etching; the etching rate of material 56, 58 is lower
than the etching rate of the material in layer 34,
which 1is itself greater than the etching rate of the
layer 61.

In other words, production of one or several

30 openings 12 as described above with reference to Figure

27, will make 1t possible to preferentially etch the



The above description relates to the exanple of one cavity (Figure 3A) and
two cavities (Figures 4D - 4G in layer 4 , but any nunber of cavities with
di f f er entwoha@eassi3ay be made in the sane | ayer. Furt her mPC&/EPRAUS/064894 t i €S i n
the sane layer may be filled with different materials, these two naterials
having different etching characteristics;fromthe material in layer 4 , and
particularly etching rates greater than the etching rate of |ayer 4 .

Fi gure 5G shows anot her conponent according to the invention, consisting of
a substrate 72 under a first buried | ayer 60 and a second buried | ayer 34
initially nmadéishtampicest agnwérlicdl ina;ﬁdaélgurffoa@@d e leer ord exanpl e
made of SI|IC%% or er mani u Q.2 tIGII égéorthl (ﬁgﬂ}cogggctor or, a

sem conduct or conpoundmguc% as °Si Ge " Thi &1 ayer <%I be “ma e of a

pi ezoel ectri cmakepyro- eléectys Cc Mfr nagaebis, maher IraltloF@l‘f &Xﬁd‘rpitechirl@
t hi ckness of the | ayer 34 may be between 50 nm and 500 nmor 1 nm and the
| ayer 61 may BEtB&t ReeldE0 famsSindet Shmddr B mh& HGCRITHEE T tkifesses

may al so varysgutisl derddie rapges Aent,i oped, @bq\ee pethisesondqbury ed. | ayer
34 conprises one or several buried areas nade of a second material 56, 58

different froietheehi At apdt é008l ann bagenb34, evhe assenthah dbPer ence
bei ng the behavi our_guring a,sybseauent efehing gReration sush as.dry
few materials and for some chemical etching solutions.
The areas outside areas containing the second

10 material 56, 58 are shown as a side view in Figure 5G.
But, as illustrated in Figure 3B, their shape may be
square in a plane parallel to a principal plane of the
component or the layer 34, or they may have any other
shape (circular, polygonal, elliptical, etc.) 1in the

15 same plane. Since etching will act preferentially on
the material other than material 56, 58, therefore it
will be possible to make cavities of any shapes and
particular sguare or circular or polygonal or
elliptical cavities, etc.

20 The second buried layer 60 is composed of the same
material as the material 56, 58 or another material but
also with an etching rate lower than the etching rate
of the first material in the layer 34.

Therefore, etching of this first material in layer

25 34 will 1leave anchor pads of material 56, 58 and a
subjacent layer 60. These pads and the layer 60 provide
mechanical anchorage and stability for the surface
layer 61 on the substrate 72. Therefore, these means
increase the solidity of the assembly.

30 A process for making such a component will now be

described with reference to Figures 5A to 5G.



etching; the etching rate of material 56, 58 is |lower than the etching rate
of the material in layer 34, which is itself greater than the etching rate
of the | ayero@ln3si3m ot her words, production of one or seCEmERRSPSLI5HYS 12
as descri bed above with reference to Figure 2A, will make it possible to
preferentially etch thefirst material whigh initially formed the |layer 34
with an etching rate greater than the etching rate of the material 56, 58.
For exanple, the ratio of the etching rates of the first nmaterial and the
second material 56, 58 is greater than 1 or 2 , or is between 2 and 10 or
bet ween 10 and 1008 ahid-gfossibiky éﬂ%nmﬁd€e<lﬁaﬁ I@U@N:Tabt@rﬂaébovﬁogives
typi cal etchlngaraﬁes for A fewénaterlals % cal Eglglng

1ng ma erla O]f eX
sol uti ons. The al eas OU SI € areas” contal nl ng secon I’TB.t erlia

are shown as aisidenviewds HKisgore For BukampSel |dutstiradedbiyn Higiniael 3B,
their shape may be square in a plane parallel to a principal plane of the
conponent or PKeIPayeR 94 LSPVPhgg Y Viray e Sarfip GGt 1Y S Hape c ekt et

pol ygonal ,s el Lihpti-calp; L& )sAN. t BerSank plane. tk% neesigkehing ou 14y act
preferentially on the material other than material 56, 58, therefore it

wll be p055|bhaemomaakéecabputeé ofn. any shapes and particul ar square or
circular or polygo etc.

I T d buried |
60 i s conposed of gﬁ% §a % f§1(%2v éjﬁ§¥eppal ngsgggg?raﬁé;ﬁ%¥ Ve

material but lithography, and these areas will define the areas of
future cavities (Figure 5C), for example by chemical
10 etching (for example by 10% HF) or RIE etching.
The material 34 1is etched in these areas so as to
completely eliminate it and to form these cavities.
The second material 56, 58 is then deposited in
these cavities (Figure 5D) and this material is etched
15 at rates lower than the etching rate of the first
material 34.
This second material 56, 58 may for example be
silicon nitride or polycrystalline Si if the layer 34
or the first material from which it is made 1s a
20 silicon oxide Si0O,. This second material 1is chosen so
that it Dbehaves differently than the first material,
particularly while etching during which gases or the
solution preferentially etch the silicon oxide.
This deposition step is continued so as to leave a
25 surface layer or film 60, that can then be levelled
(Figure 5E), for example by mechanical - chemical
polishing or wusing one of the levelling techniques
already mentioned above.
Therefore, this film 60 may also be made of
30 polycrystalline Si if the second material 56, 58 is
already made of Si - poly.



also wth an etching rate |lower than the etching rate of the first materi al
in the |ayer 34. Therefore, etching of this first material in layer 34 wll
| eave ancworogzasosof material 56, 58 and a subj acent | apen/Ep05Dbsse pads
and the | ayer 60 provide nechani cal anchorage and stability for the surface
| ayer 61 on the substrate 72. Therefore,fhese neans increase the solidity
of the assenbly. A process for naking such a conponent wll now be
described with reference to Figures 5A to 5G A first layer 34 nmade of a
first material, for exanple an insulating material (Figure 5B) for exanple
silicon oxide (Si OFpteoithexarmice robtaiired byomhehhah okeddweivenr or0 LIRCVD or

PECVD, is made_an a _blank silicon wafer (Figure, 5A) For _.exa e, the

t hi ckness of fnﬁlgg 2 er%ema@l %ee% %tutE O%ng}.lgA?ngggréf,l (gi é)%é drg‘egf’i ned- on
this wafer 6 hyslikthognaphyrecand ltthese laneas tMdd wef iqwe-they areas of
future cavities (Figure 5C , for exanple by chem cal etching (for exanple
by 10% HF) or “RPEfétehi A§ECTRéndtlerial 34 is etched in these areas so as

to conpletely elimpate ihgand,do tarmst hese cavhties, The second-mterial
56, 58 is then deposited in these cavities (Figure 5D) and this material is

etched at ratesd twerctthar theleet citigumate rofi ttiverd,i retl it erialcd®k This
second mat er i gl .30: ;26 TRYLOLSEATRE.08 &l LI AL A2 9 unson i
takes place on a surface composed of two materials with
different mechanical properties related to polishing.
10 Therefore, at the end of levelling there will be a
layer 60 made of the second material.

This wafer thus prepared is then bonded onto or is
assembled with another wafer 72 that may for example be
made of blank silicon (Figure 5F).

15 A Dbonding layer 74 may ©previously have Dbeen
deposited either on the substrate 72 or on the layer
60.

Molecular bonding between substrate 72 and the

surface of the layer 60 will benefit from optimum
20 levelling made on a uniform surface as described above.
The layer 60 then becomes a buried layer.

In one variant, two wafers can be assembled with
areas defined on each. For example, there are
components on the surface of wafer 72 that have already

25 been made and will come into contact with facing areas
on which pads are to be made (on the side that will be
assembled with the layer 60). In the latter case, the
two wafers can be aligned with each other.

The result 1s then a structure including a

30 "structured" Dburied layer 34, comprising areas filled

with a first material that can be etched more easily



or the first material fromwhich it is made is a silicon oxide SiQ2 . This
second material is chosen so that it behaves differently than the first
mat eri al ,wpapas/mssisar |y whil e etching during whi ch gasesPOT/EPR@5964884 i on
preferentially etch the silicon oxide. This deposition step is continued so
as to leave a surface layer or film 60, Pat can then be levelled (Figure
5E) , for exanple by nechanical - chem cal polishing or using one of the
| evel li ng techni ques al ready nentioned above. Therefore, this film 60 may
al so be made of polycrystalline Si if the second nmaterial 56, 58 is already
made of Si poby. Ndte shatm@h@amréﬁilalw,r ofbwirch mheel &perl 160 iamade
may be dlffer%ﬁt frgn1th§ g@terl % 56 58 but %tchlngdrate w il be
i rst

| ower than the' et chi erlraate of' W SPFa aéir eveﬁllng then takes

pl ace on a un|fornnsuriagetanﬁuiheﬁef@he u@ﬁ@r wptd mmegondet i oag, wnl i ke
the case described above with reference to F| ure 4E in which it takes
pl ace on a sufFfae8cCoripbsedtatnt o MRRRTIRE s Owi t W T%er et WedRanikal

propertiess reEé&%@LrE% Relii-shicng., Fer %fﬁrn%leatmédée SndhHodeyelding,dhere
will be a lTayer 60 made of the Second material. This wafer thus prepared is

then bonded ostidiorni.s assenbled with another waf er 72 that may for exanple
Eg_vgag:eﬁf bl ank Sb!’ll Coonr ( ﬁlo lér ewa%:%rs '?‘na%onglengd{ﬁ"y ed bymcylpfeeflelr%)uy y
means chosen from among the means already mentioned as
examples above.
10 The component or the substrate obtained may act as
an initial material for making a micro-system in layer
61, using the technique described above with reference
to Figures 2A - 2D. Thus, due to the presence of
material 56, 58 in the buried layer 34, the process for
15 obtaining buried cavities is simpler than in prior art
and can be used to obtain much better controlled
geometries in the plane of layer 34, and particularly
with any shape, circular or square or rectangular or
elliptical, or any other shape defined Dby the
20 lithography and etching step of layer 34.
Any number of cavities with different shapes can
be made in the same layer 34.
Furthermore, two cavities in the same layer may be
filled with different materials, these two materials
25 having different etching characteristics compared with
the material in laver 34, and particularly their
etching rates are lower than the etching rate of the
layer 34.
Furthermore, the pads 56, 58 that remain after the
30 first material has been etched provide anchor pads and

stability for the resulting device. If they are



deposited either on the substrate 72 or on the |ayer 60. Ml ecul ar bondi ng
bet ween substrate 72 and the surface of the layer 60 will benefit from

opt i mum Iwoebddaig3made on a uni form surface as descri be#Calrre@s/o3dsss | ayer
60 then becones a buried layer. In one variant, two wafers can be assenbl ed
with areas defined on each. For exanple,,phere are conponents on the
surface of wafer 72 that have al ready been nade and will cone into contact
wi th facing areas on which pads are to be made (on the side that will be
assenbled with the layer 60) . In the latter case, the two wafers can be
aligned with eachHusthes, Théhessul tmds t hehAsa st PweMide i ncdLetitgieal
"structured" b%r%e%uk er 34, conprising areas filled with a first materi al
that can be etched mor ‘easi |l ythan the second material 56, 58 and nore
easily than the material fromwhich the second | ayer 60 is made. At | east
one of the two wafers 6 , 72 may be thinned to obtain a nenbrane 61 (Figure
5G with the required thickness, for exanple nmade of nonocrystalline
silicon . £ne or nore wafers may be thinned by different neans chosen from
anong the neans already nentioned as exanpl es above. The conponent or the
substrate obtained may act as an initial material for nmaking a m cro-system
in layer 61, using the techni que descri bed above with reference



to Figures 2A - 2D. Thus, due to the presence of material 56, 58 in the
buried | ayer 34, the process for obtaining buried cavities is sinpler than
in prior wWoRoemds@san be used to obtain nmuch better cont PoTiEPdoogEssssLri es in
the plane of layer 34, and particularly with any shape, circular or square
or rectangular or elliptical, or any othgf shape defined by the |ithography
and etching step of |layer 34. Any nunber of cavities with different shapes
can be nmade in the sane |ayer 34. Furthernore, two cavities in the sane

| ayer may be filled with different materials, these two materials having
different etching characteristics conp@k&d@”®ith the material in |layer 34,
and particularly their etching rates are |lower than the etching rate of the
| ayer 34. Furthernore, the pads 56, 58 that renmmin after the first materi al
has been etched provi deocasgbor fpadsnanchst abi kikyctaret heompsukingg gevi ce.
I f they areconducting, they nay al so provide electrical continuity .CLAI M5
1 . Process féPr§§E?ndié“§%ru%tuﬁé)con%?l%?ﬁﬁta‘§ﬁﬁf%E€l?%yé@Y€Z 64), at

| east one bur ked Eﬁﬁeé gﬂpgéék aRd g,5uUppQr i g§océ%g,cgﬁb§le 9%955

conprising: - a step t first sfructure, including the ormati on of
a first layer (4, 34p mmﬁpcﬁoam$k$sa frateki alt roreta s, r sinslopgphord 16, and

at | east one %B%%agloh of a_ §gt|q_th|s flrs%45ay%r nad%fog affecond

material on a first support (6), and at least one area
(26, 28, 56, 58) in this first layer made of a second
material with an etching rate different from the
etching rate of the first material,

10 — a step for the formation of the surface layer
(2, ©1), by assembly of the first structure with a
second support (32, 72).

2. Process according to claim 1, also comprising

15 thinning of at least one of the two supports.

3. Process according to claim 1 or 2, comprising
etching of the first layer (4, 34) to form at least one
cavity (22, 24, 52, 54), followed by deposition of the

20 second material in the cavity(ies).

4. Process according to one of claims 1 to 3, the

assembly being made by molecular bonding or by gluing.

25 5. Process according to one of claims 1 to 4, also
including a step to produce at least one opening (12)
in the surface layer (2, 61), opening up 1in the
material of the buried layer (4, 34) with the highest

etching rate.



material with an etching rate different fromthe etching rate of the first
material, - a step for the formation of the surface layer (2, 61), by
assenbl y w0 2006e036031st structure with a second support (B2I/EP2005/054854
Process according to claim1 , also conprising thinning of at |east one of
the two supports. 3 . Process according $9 claim1l or 2 , conprising
etching of the first layer (4, 34) to format |east one cavity (22, 24, 52,
54), followed by deposition of the second material in the cavity (ies) . 4
. Process according to one of clains 1 to 3, the assenbly being made by
mol ecul ar bondi ng 6r Byogkaeng@c®rdrocess ateonding eédsonelwfleddias 1 to

4 , also includi a st to pr.oduce at.|lea one openi n 12) in .the
surface | ayer e?ffﬁgg%) ,Ofg%ehn? ngatuepr%anlt‘ﬁéjcﬁm?}elrei algg1 S'E:heeatbcfjhrj‘lr?egd ]f%ﬁ/ee’r (4,
34) with the hbghestim ebehilrgstatend caPregesgaccondi e ,t o5¢) aiim She al so
including etching of the material with the highest etching rate, to form at
| east one caviPtyiegd2la¥gr 82, 54) -in the buried layer (4, 34) . 7 . Process
according 40 claim6 , the cavity having a circular or square or
rectangul ar or polygonal or elliptical shape or with at |east one right
angle in a plane pdraFPlketese theoptang ¢b thHeisuly,acéret daaydrs HawiBa) and
surface Iayer§i ((:ZircGlHaf %r. ISDrocess accordjcng tg one_ of clains to 7,
the quare Or rectarigular oOr polygona or
elliptical shape or with at least one right angle in a
plane parallel to the plane of the subjacent layers (4,

10 34) and surface layers (2, 61).

8. Process according to one of claims 1 to 7, the
material with the highest etching rate being made of
silicon dioxide or thermal silica or polycrystalline

15 silicon or amorphous silicon or silicon nitride.

9. Process according to one of claims 1 to 8, the
material with the lower etching rate being made of SisNy
or doped silicon dioxide of the BPSG or PSG type or

20 Si0;.

10. Process according to one of claims 1 to 9, the

surface laver (2, 61) being made of a semiconductor,

for example silicon or germanium, or a III-V, II-VI

25 semiconductor or a semiconductor compound for example

SiGe.

11. Process according to one of claims 1 to 10,
the surface layer (2, 61) being made of a piezoelectric

30 or pyro—-electric or magnetic material.



material with the highest etching rate being made of silicon dioxide or
thermal silica or polycrystalline silicon or anorphous silicon or silicon
nitride. WO.200y36@3s according to one of clains 1 to 8 pCrhEP2ematesssal wth
the |l ower etching rate being made of Si3N4 or doped silicon dioxide of the
BPSG or PSG type or SiQ2 . 10. Process aggording to one of clainms 1 to 9,
the surface layer (2, 61) being nade of a sem conductor, for exanple
silicon or germanium or a Ill1-V, 11-VI sem conductor or a sem conduct or
conpound for exanple SiGe. 11. Process according to one of clains 1 to 10,
the surface |layer {2, BIpcberngamuuliogfy atpi exeel eft dleiows pyrooeletric or
magnetic material.12. Prqocess _accordi t.o _one .of clai 1 tao 11, also
conprising a 3938 ortformati 6n S%fepatf%l%eafg)trmaaL ple(l)rnt % aangrsl le Eet romi ¢ or

m croel ectronb& or edrectroseebhanbeak or MEMS conperestlett8pniin t he swrface
| ayer (2, 61) . 13. Process according to one of claims 1 to 12, the second
mat eri al havi Rge&hTeIERIAG L Fatte Ogr r QRS i ngt ridte VICEFHE i r st
material . g4. 1Bracegs agggrding to claim 13, the surface |ayer being made
by assenbly of the first Tayer with the second support (32) . 15. Process
according to one of clains 1 to 12, the second material having an etching

rate |ower than 13. Process according to one of claims 1 to 12,

the second material having an etching rate greater than

the etching rate of the first material.

10
14. Process according to claim 13, the surface
layer being made by assembly of the first layer with
the second support (32).
15 15. Process according to one of claims 1 to 12,

the second material having an etching rate lower than

the etching rate of the first material.

16. Process according to claim 15, also comprising

20 a step for formation of a second layer (60) made of a
third material with a lower etching rate than the first
material, on the first layer including the first and

second materials.

25 17. Process according to claim 16, the second and
third materials being identical and being deposited

during the same step.

18. Process according to one of claims 15 to 17,
30 the surface layer being made by assembly of the second

layer with the second support (72).



the etching rate of the first material. 16. Process according to claim 15,
al so conprising a step for formati on of a second |ayer (60) nmade of a third
mat er i al wDt2hoczo3b@ner etching rate than the first materiPaf/EPOOOSIOBSSS i r St

| ayer including the first and second materials. 17. Process according to
claim 16, the second and third nmaterial s,peing identical and being
deposited during the sane step. 18. Process according to one of clains 15
to 17, the surface | ayer being made by assenbly of the second |ayer with

t he second support (72) .19. Process according to one of clains 1 to 18,

al so conprising a péli shragsst egrdrefdmey f bpnetticonodf ctlliemsurf ace | Ber (2,

61) . 20. Process according to_one lof clainsg, 1 tq? QOreth S|d%lof thg

surface of said Secono rslusplpoqt tcp%el%hslsne%lseﬁp sald Pirrst Ioayer

conpri si ng coapenentsathatavkll (epmeihnto contact with said at |east one
area in said first layer, both wafers being aligned with each other when
assenbling said first structure with said second support. 21. Device

conprisingsa surfaeg, l%ce(s@’a@&o£§§§% Qne &%' 8¢ layemd4) wede of a
first material, and a support , "the buried layer conprising at [east one

area (26, 28) thfadesicﬁe acsetbrd sn:aifaq@l ofwisteh darseeta@hd ngupabet ditff rent
fromthe etChgg%e%%H%dﬁwfte ggﬁatf¥¥§¥iféy9r comprising components
that will come into contact with said at least one area
in said first layer, both wafers being aligned with
10 each other when assembling said first structure with

said second support.

21. Device comprising a surface layer (2), at

least one buried layer (4) made of a first material,

15 and a support (6), the buried layer comprising at least
one area (26, 28) made of a second material, with an
etching rate different from the etching rate of the

first material.

20 22. Device according to claim 21, at least one of
the areas made of a second material having a circular
or square or rectangular or polygonal or elliptical
shape or at least one right angle in a plane parallel
to the plane of the buried layer (4) and surface layer

25 (2).

23. Device according to one of claims 21 or 22,
the material with the lower etching rate being an
electrical insulator such as silicon dioxide, or

30 thermal silica or polycrystalline silicon or amorphous

silicon or silicon nitride.



22. Device according to claim?21, at |east one of the areas nade of a
second material having a circular or square or rectangular or polygonal or
el lipticavoshepssoan at | east one right angle in a pl anePparmeReosios4ss4 t he

pl ane of the buried |ayer (4) and surface layer (2) . 23. Device according
to one of clains 21 or 22, the material with the |ower etching rate being
an electrical insulator such as silicon dioxide, or thermal silica or

pol ycrystalline silicon or anorphous silicon or silicon nitride.24. Device
according to one of clainms 21 to 23, the material with the highest etching
rate bei ng made of 28i.3Ngvoredopardsidriconodiand def ofclieliesBPSG 6 PSG t ype

ma erlacl

or SiQ2 . 25.tggvic acc rd&fghtghon§npﬁmghgi£§cggntp %@e &Qﬁﬁ§uQ&§%§ | ayer
(2, 61) being nade of a sem conductor . F or exanple Si Fiieon “or "Ger'irant um ~ or
alll-V, Il-Vbfsegtigonduct@sped aiserbeondiuctiale compaied BpsG exanmss Si Ce.

26. Device according to one of clains 21 to 25, the surface |ayer (2) being
made of a pi e28BFeffréCzor pyro-electric or magnetic material. 27. Device

according 40 one of clains 21 to 26, the second material having an etching

rate higher than the first material. 28. Device according to one of clains

21 to 27, the secold.n@teireal dvadmbiren ebchimeg oat € ladwer thamo 24,

the surface layer (2, 61) being made of a
semiconductor, for example silicon or germanium, or a
ITI-V, TII-VI semiconductor or a semiconductor compound

10 for example SiGe.

26. Device according to one of claims 21 to 25,
the surface layer (2) being made of a piezoelectric, or

pyvro—electric or magnetic material.

15
27. Device according to one of claims 21 to 26,
the second material having an etching rate higher than
the first material.
20 28. Device according to one of claims 21 to 27,

the second material having an etching rate lower than

the first material.

29. Device according to claim 28, also comprising
25 a second buried layer (60) made of a third material

with an etching rate lower than the first material.

30. Device according to claim 29, the second and
third materials being identical.

30



the first material. 29. Device according to claim28, also conprising a
second buried layer (60) nade of a third material with an etching rate

| ower t hawot2he/35033t material. 30. Device according to eCamErPe®s/05488€ second
and third materials being identical.31. Device according to one of clains
21 to 30, the ratio of the highest etchipg rate to the lowest etching rate
being greater than 10. 32 . Sem conducting device conprising a surface

| ayer (2, 61), a buried layer (4, 60) nmade of a first material and a
support (6), the buried |layer conprising at | east one cavity with a square
or rectangul ar or pélygenalceoraetbrgiiealtoshape @f\mhdi@ﬁ Yeaso oW& right
angle in a plane paralle the pI ne, of .t burie 4) and |.ayer
surface (2) %gﬁ ]§%ﬁ5%oﬁéu3ilng éngEE G%ﬁ%hls g esur acé Id§%7675 61),
a first buri edtbaya@ (cé)aeca@phgsgmgaaéeasmadeoof a first material (56, 58)
and at | east one cavity, a second buried | ayer (60) made of a second

mat eri al and a support (6) . 34. Device according to claim32 or 33, the

surface |layer (2) Bei “Qeﬂ@één%célﬁsm eeRAYet oo for; & 'ae sdl 4 £0ns or
germanium or a Ill-V, 11-VI sem conductor or a sSém con tor conpound for

exanpl e Si Ge. 1835erDeid,cebldccor dbngied dre eof @La|®®)3made 84, a heisirface

layer (2) beln tg%g%logn% p'%ﬁ%%k?%ﬁr&ﬁ %he buried layer comprising

at least one cavity with a sguare or rectangular or
polygonal or elliptical shape or with at least one
10 right angle in a plane parallel to the plane of the

buried layer (4) and layer surface (2).

33. Semiconducting device comprising a surface

layer (2, 61), a first buried 1layer (4) comprising

15 areas made of a first material (56, 58) and at least
one cavity, a second buried layer (60) made of a second

material and a support (6).

34. Device according to claim 32 or 33, the

20 surface layer (2) being made of a semiconductor, for
example silicon or germanium, or a III-V, II-VI
semiconductor or a semiconductor compound for example

SiGe.

25 35. Device according to one of claims 32 to 34,
the surface layer (2) being made of a piezoelectric, or

pyvro—electric or magnetic material.

36. Device according to one of claims 32 to 35,
30 also comprising all or part of an electronic or

microelectronic or electromechanical or MEMS component



pyro-electric or magnetic material. 36. Device according to one of clains
32 to 35, also conprising all or part of an electronic or mcroelectronic
or el ect regeotdan3s@sal or MEMS conponent (18) in the surfa®eTiERg@s/ o854 above
the cavity formed in the buried layer. 37. Device conprising a surface

| ayer (2), at least one buried |ayer (4),7ymade of a first material, and a
support (6), the buried |ayer conprising at |east two areas (26, 28), one
made of a second material, the other one made of a third material,

different fromsaid second material, said second and third materials having
et chi ng rat es (dBd f emerithd rom fdee eteheng (Fat eabbveha hiel restvinat efdahed 38.
Devi ce accordkggtho %haLgh3z %%id second and third materials having
etching rates greaFer than the etching rate of the first material. 39.

Devi ce according to claim37, said second and third materials having
etching rates |ower _than the etching rate of the first material. 40. Device
according to clai m39, PEYther CIMIrisiHyg &£ seEEhdBur tedcrayés) (603t made

]9;‘ 2 narr; tereér ?Lll_ga\éitn%r@ giehingihgte lQuer fhan Lhe etghing fate-of; the
and a support (6), the buried layer comprising at least
two areas (26, 28), one made of a second material, the
other one made of a third material, different from said
second material, said second and third materials having

10 etching rates different from the etching rate of the

first material.

38. Device according to claim 37, said second and
third materials having etching rates greater than the

15 etching rate of the first material.

39. Device according to claim 37, said second and
third materials having etching rates lower than the
etching rate of the first material.

20

40. Device according to claim 39, further
comprising a second buried layer (60) made of a
material having an etching rate lower than the etching
rate of the first material.

25



