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

manuf acturi ng of new structures for sem conducting conponents or MEMS type
devices and particularly SO devices or SO type devices. 5 Many MEMS
(Mcro Electro Mechanical Systens) microsystens are made using SO
(Silicon On Insulator) materials that in particular can be used to obtain
nonocrystalline silicon nenbranes suspended above a cavity. 10 SO type
materials are structures conposed of a surface |ayer 2 nmade of
monocryst al | i ne NEW i $DRUCHURE FORSMIGRORHECEARONIZS ANDaMIEROSYSITIEMOANSXI de
(Figure 1). For exanple, these r I1hed by assenbling a
silicon wafer 6 oxidized on the i@?#ﬁ%gﬁﬁﬁgﬁﬁft.ﬁé.%gier silicon wafer by
nol ecul ar bonding. This assenbly conprises a step for surface preparation
of the two wafers, a step bringing the wafers into contact, and a heat
treat nent step.Technienli daapip, apHi Praeat afteat ment is done for 2 h at 20
tenperatures typ: cal yxobet yoen. 908 andi1¢a8C (ol heARkafs ohgt NBs! Rey
wafers is then thinned, eaving a thin sem conducting l[ayer on an

i nsul ating | ayetrdctirebi rfcatispendedndanhiane,cdnporexmangd| ernMEMDT tyRE

nonocrystalline silicon, is sonetines necessaﬁy H? ,
devices and particularly SO evices

or SO0I type
devices.

5 Many MEMS {Micro Electrc Mechanical Systems)
microsystems aie made using SOOI (Silicon On Insulator)
materials that in 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, 1s sometimes necessary to

manufacture some microsystems.



manuf acture sonme mcrosystens. 2 Conponent manufacturers often use wafers
of SO materials to obtain such a nenbrane. They use the surface |ayer as
the active layer to make the devices, and the buried oxide |ayer as a
sacrificial layer. 5 For exanple, an opening 12 is nmade in the surface
silicon 2 so that the buried oxide |ayer 4.,can be etched (Figure 2A). This
buried oxide is usually chemcally etched, for exanple 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 nmay be closed again (Figure 20, for
exanpl e by depositi diprfonen ramariufaqiwremampitensi Regoraiermhe ofesdPt is

thus a suspended nenbrane 16 de.in the | aye on-Qr . in 5 .ch a
m crosystem 18 Tia:tr%ﬁﬁr% §D)t?my° ealn%de’?uci%} ?% @s?é%ﬁ%&%di fFlﬂggl - é cgﬂ r ol

etching of the shufaed hayer. alsn ey tactdl o, 1pvebl ess ake athsedduitag,
chem cal etching, etching solutions may vary as a functiqn _of the
tenperature or 4Wé e KT Eednaxedei {a¥6TdREf Rc SPETES 184/t dRYEFe et ched

ol ane 115, % rerchopeedReLle of BlEmA ol obagacy U Lke Lachasiaue
exanpl e a squar®ibicomctZangol athat 2theolygdral skaped tayety,4 i ganhebgl ane
of the | ayer 2,etgﬁgét%99g££gnb£p§ circular hole forned by the opening 12.

This buried oxide is usually chemically etched,

for example with HF, which causes the formation of a
10 cavity 14 in the layer 4 (Figure Z2B).

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 is impossible 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 iscotropic in principle, and is

done concentrically about the central hole defined by

30 the opening 12.



Chem cal etching is isotropic in principle, and is done concentrically
about the central hole defined by 30 the opening 12. 3 It is possible to
attenpt to use several holes 12 in order to obtain a shape vaguely
resenbling a rectangle, but it is then very difficult to obtain right
angles. 5 Therefore the problemarises of finding a new process for making
suspended nenbranes and therefore cavitieS, particularly with technol ogi es
using SO wafers. The sane problemal so arises for the manufacture 10 of
menbr anes made of a piezoelectric or pyro-electric or nagnetic materi al
above the cavities. 1Anoidepopsdblemtbhatt tmipgestd suse bevabkhd tholeskel 2
suspended cavities or_ menbranes in,a structure conpri,sin éaéﬁgface %pd
6706

possi bl y sem cdMIu@YIRE | ayer,°152hlit EhatlRRS alvsagjun?étya i B @

pyro-electric qr-JRgMel| CHhype;ta byri@thd ayeiry andf&isupportoorotain
subj acent |ayer acting as a support. Another problemthat arises is the
mechani cal st atightt yarofleshe assenbly fornmed after the cavities 20 have

been produced. Therefore,.the problemthat ari is to tingd.: new
structure of the typdSHciqrf ng'heie s&ace™ afé:?l,%%spogfsfi b%%ﬁgéﬂ co%dur(lf?viJ ng,

but which may ae0-ds offotrthema Ri 830l @gb&ded Pyiembaiaeis | andr tregrefée
type. a buried czaSVj!taiyee;, angaftfggi)ggiyor wi%gj a%eerc]:thnlo%.%%rieas(:t iun 'nac_xS aSOI
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 is 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 tyge 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



support, and neans of mechanically reinforcing such a structure.
Presentation of the invention The invention can be used to make a structure
30 conposed of a surface layer which in particular may be 4

sem conducting, or of the piezoelectric, or pyro- electric or magnetic
type, a buried |layer conprising at |east gne cavity of any shape, and a
support or a subjacent layer acting as a support. 5 The invention rel ates
to a process for naking a structure conprising a surface |layer, at |east
one buried | ayer and a support conprising: - a step to nake a first
structure, incldgiinoidectiog atéen 6f athkeagticone fdatstid,ayesr negerof a
first 10 material on a first support, and at |east one area in this fjrst
| ayer made ofaﬁkﬁﬂﬁﬁﬁprﬁ@é&@%ﬁegﬂﬁhtaﬁereﬁcﬁqﬁjQQﬂ%?fﬁ?f?ﬁ%ﬁﬁlﬁ%%ﬁ1? e

etching rate of first el - steRskor Lhe for i 1of otrheg
surface | ayer, lél%etbyoggseﬁgl%%gfaéﬁe a*rﬁ(rst s?rdcture W th aﬁsa;rcond
support, and pesshfdaernthi ayey aftahgl 2aasé snppoktthe two supports.

Therefore, the shape of the area(s) c osed of  the material w_th the

hi ghest etchRing rat % él@f’?ﬁ@&og‘Zor%]gﬁ?% gﬁ'e BUPFREE Tty ey i M3 d® so
that this shapecan-bg-ehosgipAbidgard | wuarddeheneherg the shapetofonéhe
cavity in the buried | ayer during subsequent etching of this material wth
a hi gher etchigpriee kayer and a support comprising:

- 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 layer,

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 efching 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 in the buried 1layer during subsequent
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 cne second

material which is preferably chosen for its behaviour



be determ ned in advance. 25 This provides good flexibility with the choice
of shapes and rel axes etching conditions of the layer or the area to be
etched, or reduces dependence on these conditions. The buried | ayer nade
of a first material contains 30 at |east one area conposed of at |east . one
second material which is preferably chosen for its behaviour 5 different
fromthe behaviour of the first material with regard to subsequent

etching; its etching rate is different fromthe etching rate of the first
material. Etching, for which the first and second materials 5 have
different etchiagyffatest fraymbehdobehevtibua ofeddentfimxty mateweiaktehihg
may be used. Chemical etching is also gossiblg, for exgngle by H ifign
oxi de such as B@rds HRei mPeIeHNt or B HIE (rehtt i TeCToRPc” F8FEhi hg)

type etching. 10; Fhe-dif St -ShePhaByr SRIREI $8t8t 6l RYeOkithe Watsfridlayer to
format |least one cavity, followed by déposition of the second material in
the cavity(ies) thustdloimed. fFor winiaipltee t hibrassems ypargndbeahaelpys

e b S YardPEaSleh b By Lo PRSIy oty el o
contact so thatréhgefitsurfmee qif opesd i escridigcomagt i bee uwsetih t@hsmboatli ng.
For exanple, a levelling treatment 20 may be applied to achiege goggide
sur f ace propert$%@hlng is also possible,” for example by HF 1f a
such as Si0O; 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 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 mclecular 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 in 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



(roughness, planeness, and few particles, etc.). Therefore, an

I ntermedi ate structure i s obtained using the process according to the

i nvention, before etching of areas with the highest rate, the area nade

25 of a second material being nade before two el enents to be assenbled are
brought into contact or assembled. A process according to ‘the invention may
also include a step to produce at | east orfe opening in the surface |ayer,
opening up in the area nade froma 30 material with the highest etching
rate, then etching of this material to format |east one cavity in the

buried 6 |ayerlaydns cgvidy amMitng Raviedet er npredetkapenasl edhapei bed
above. Therefore, the cavity may have any shape defined by the shape of
the area(s) madee$¢BHPeRe2R@¥®Nd 5 material, for exanple a circular or

square or rectangMe¥h§%$f54ggogﬁg(gifiﬁ% éﬂhgﬁfpgﬂgfsu Jacaaefiﬁ@at

one right angle in a ne par al ent and
surface | ayers. byl'he:rhai ora:h,alcsa procfceﬁxeacamedi rsg t matlee fmemnt tha i secdOd

particularlé SU|tabIe gptalnlng ﬁgﬂbranes susgﬁnded at or_above buried
areas or caviti®tehte 'pl ed By tHi*™Haferial WERrAE hi Ghest® % ng®Fate

before etchi ng. réb@ax%:@ﬁ@r a@ﬁ%ewgohglt be 'e'l‘l%'@iﬂl%l”%aﬁééoor CRUPRI 8¢ a
step for formation of al part an 15 electronic or mcroelectronic

or el ectro- mechsgaethal O@? IWEIVE @@mﬂ@elm g nplpresppfradd glayer . thecotdnag to
one enbOdlnent’ofr%hée§8gyag@ﬁ€ré§a surface layers.

Therefore, a process according to the invention is

10 particularly suitable for obtaining membranes suspended

at or above buried areas cor 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 1islands 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.



has a higher etching rate than the first material. The surface |ayer may be
made by assenbly of the 20 first layer with the second support. According
to anot her enbodi nent, 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 uniformlayer nade of a third materi,al with a |ower etching rate
than the first material, on the first layer including the first and second
materials. This second |ayer, and the islands nade of the second naterial
remai ning after the first material has 30 been etched, will form
mechani cal resi st andmatite riesucdOr age: Nes@aTorfdr lialyersumbgcebkayeni fdrmly

Furthernore, the second | ayer may_be unifqrmy levelled nore easily, than in
t he previous enboth Wﬂgemﬁ?éﬁlg FS9EIPpnéﬁﬁeﬁf§¥}Q§ﬁr?€h°§ e%% ai

het erogeneous syff@ace isn Wb gbi aEgas afcdpe fiig st -a-pREQN T adu@nd oar eagnof
the second material are exposed. ccording to this second enbodi nent, the

second and t hilretemegeiedes neyubbaddenthcakhand depesstedf duhéngfihstsane
rons of maPer S HAT T TRFERT OBt ERfngCTANgs "obRG Pe 25 GRE R - 19
then assenbled w thhddhersae®ndocSUpPpeEt ,sédiensecabdiayert al shebesosdng a
burted Tayer. ARP 'Y Sata-inls "oy be "Saontoeal ‘hna  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 layer, but this step gives a
particularly gcod 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 is 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.



15 of the surface layer, but this step gives a particularly good result
when a second | ayer nmade of a material with an etching rate |ower than the
etching rate of the first material, is made on the first buried |ayer,
since levelling is then done on this second 20 buried |layer that is
uniform The invention also relates to a dgvice conprising a surface

| ayer, a buried |layer made of a first material, and a support, the buried
| ayer conprising at |east one area made of a second nmaterial with an 25
etching rate different fromthe etching rate of the first material. At

| east one of the aremﬁcwmmkn@fta seoondrbpdti eendl, nelye hsesocadimauéatabr
square or rectangul ar gonal or eII tical .may hav

| east 30 one rilyhe éHQQ§qgﬁ%gpFaF@ tha Phgﬂﬁfaﬁgc n?hga %w?gd
and surface | aygfs. rBrsACRFLiNg1t 0 one enbodlnent the second material has
an etching rate greater than the etching rate of the first material.

Accordi ng to anot herAembodiment Lot hearetba @mm@m%nthas the et %ﬁ?ﬁ@drat e

| ower than the etchin rate of the first mater g% nq hur Ledy b
n@Ur L €8
may then begprdW?Eﬁﬁf' d@aﬁf 23 th hGr%imr%terlal ! %ran étching ra ? ﬁé
with alower etghengrrene thasctherétrist. mterial, the second and 10
third materials possibly being identical. The invention al so relatgs tg a
sem conducti ng A sécond buried layer may then be provided ma
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 alsc 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 buried 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
SiisNg or doped silicon oxide of the BPSG or PSG type or
30  8i0;.



T
device with a surface layer, a buried |ayer nmade of a first material and a
subj acent |ayer acting as a support, the buried |ayer conprising at |east
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 reljates to a sem conducting device
wth a 20 surface layer, a first buried | ayer conprising areas nade of a
first material and at |east one cavity, a second buried |layer nade of a
second material and a support. In a process or a device according to the
25 invention, the fiTisis nasecont nmptloriadxanpt e peogade sef dilldtconits

di oxide or thermal sjlica or polycrystalline,,siLlicon o r us-8j.ljcon
or silicon nitr?%ﬁﬁv¥%ﬁrekﬁm%$e,g?$%e%thb? n%fgt?ﬁfnﬁay£5gﬁﬁag£80fff%%%hm
or doped silicqpsQxt g of Thig ,BPSGOr mPkct We ehos3d Si92th@ mhtsrsatond
material is chosen so that its behaviour when etched is different fromthe
first materialwitthusheSlewen gatchanghostie asorhenfat BYPaI 0w $HCHeIt oner
etching rate for_one type of, e i.n while d i i g hi ng
rate for angt hetht ?/péf)éofme lch%‘%%? %eﬁllo%%'léd %%}%ﬂrﬂ%gggg ?grypo%g%tlg%g
silica areas Wyhe ShBNdtehreng, or thermal silica areas with silicon oxide

areas of the BPSG OrT}ngbEECi;eEiyplea{yer may be composed of silica areas
with SisN, areas, or thermal silica areas with silicon
oxide areas of the BPSG cr the PSG type.

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

i5 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 be an SOOI type
structure, in 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 in a process

according to prior art.



10 According to one exanple, the buried layer is forned fromsilicon

di oxide to be etched and areas nmade of polycrystalline silicon (for which
the etching rate is lower than the etching rate of 'Si dioxide,
particularly for chemcal etching with HF), and the 15 second buried | ayer
is also made of polycrystalline Si. The sypface layer may be made of a
sem conductor, for exanple silicon or germanium or a Ill-V, [1-V

sem conductor or a sem conductor compound for exanple such as SiGe or a

pi ezoel ectric or pyro-electric or 20 nagnetic material. The structure
obt ai ned may be an SPigtuype 3t ramst uBR, represket worcsnponposedcoprding
sem conducting _material and a buried | ayer mﬁtg different .properties (for
exanpl e el ectri 8l "¢ phy&Tehtods @%&%%ﬁ%)? 5598h & 1§ tPAt & NP al $8¥be
sem conducting. reBpbetigeseription of the Figures Figure 1 represents an
SO structure. Figures 2A - 2D represent steps in a process _according to
prior art. 10 Fi gur Bs9BReand!’8BT efpff eSE@RI S AIUNpERERE akk ortdiengPFOCERE

i nvention, show L.de,vi a view respectively. Figures 4A -
4G represen? sr%pgogﬁfbﬁetérgg%sggvgnggggfding to the invention. Figures 5A
- 5G represent stepsriguaast BAr ~piheeaspreacatt dstegpd oit henotivent poocess

Detail ed description of particular enbqdi nents
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 III-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 pm, for
example 100 yum. 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

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



Figure 3A represents a conponent according to the 10 invention conprising
a buried layer 4 initially made of a first material, and a surface |ayer 2

for exanple made of silicon or germanium or an II1-1V sem conductor or
an I1-VlI sem conductor or a sem conductor conpound for exanple such as
SiGe, on a 15 substrate 6. This |ayer 2 al so be made of a

pi ezoel ectric or pyro-electric or magnetit material. For exanple, the

t hi ckness of layer 4 is between 50 nmand a few pm for exanple 10 pm and
the thickness 20 of layer 2 is between 10 run and a few tens of pm -for
exanpl e 100 punthdhesket btckiagsastrmnyp i arlye ofit sstemalte rirsdngesd | ofli theed.
The buried layer 4 wl|l contain one or several buried areas 20 nade of a

second materi al™@i$Feibnt? DBefFORTERE LRYST-naterial in layer 4, the

essential differencerdrgphbayqbrdsDeidy &fpiSiABaOhNS RelaY! PEEerdHEENY
subsequent etching such as dry etching or wet etching, for a given type of

etching, the etichi ngigete 4, theakhineriah iepentag20lZsewohd muakei ak¥ is
hi gher 11 han _t he..etching rate of the, first terial and of ,the , .material
"nthe surt oo ReperSLe o aY R fefent ML L SedR o BhABo N Cor dRined £
Figure 2A, rrakié\lgc}aihc%pefﬁﬂg radtdr makear t the pesshig t @apeef erenthal |y

etch this area 20 with an etching ratelgreater than the etching rate of the
material in | ayedteriabr idxakpver the G oespmple, the ratic of the

etching rates of the second and first materials is
greater than 1 or 2, or is 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 | HF 50% 20°C H3;PO, 160°C

Si ~ 500 nm/min < 0.5 nm/min < 1 nm/min ~ 0.2 nm/min

5iQ, < 0.5 nm/min 20-40 nm/min ~ 500 nm/min < 0.1 nm/min

SisNy < 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.



etching rates of the second and first materials is greater than 1 or 2, or
Is between 2 and 10 or between 10 10 and 1000 and possibly even nore than
1000. Table | below gives typical exanple etching rates for sonme naterials
and sonme chem cal etching solutions: CHEM CAL ETCHI NG SOLUTI ONS TMAH 25%
80C HF 5% 20C HF 50% 20C H3PO4 160C Si Sg]%ri mmn<O0.5rinmimn <1
nmmn - 0.2rimMmn Si02 <0.5rinmmn -40 nmfmn - 500 nmMmn < 0.1
nmmn Si3Nd < 0.5 nmmn- 0.8 nmmn<20 nmmn- 5run/mn Table | 15
The area 20 is shown in a side viewin Figure 3A. But as illustrated in
Figure 3B (which i swWe tepl¥i evovof desheibenpanemthod Fofumsl@iAg suchmyabe a

square in a plane parallel to a principal plane of ,the c onent or 20 the
layer 4, or it SHRPEEHNY JttherS SHEPECT nt ¢ he 43RS %%aﬁ8:ggprcular,

pol ygonal , elliptical,ret&e IQ?é%leremadéootfh% exieat thaterataahi M@igwtd act
preferentially on the material in this area 20, it will be possible to
make an arbitrdB) sHapedkxanply, aandnpalaténbamifersadguard ¢S cFFELFRR or

poly9ona 98 el Bid SR ks, PUE nd el st RS 5y fudelpad o,
made of a firstigmahesealod FagwieinldByiliebnexande &n (Msmhadi A3 )mat Eoral
sueh s i 1 cor, 5 01 96, (51 2) 121, 89 Bg,§P1 3|05V LGt 1 et 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 is 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 in 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 H3P0; solution will etch this material

30 preferentially rather than the oxide.



I's made on a blank silicon wafer 6 (Figure 4A). For exanple, the thickness
of this layer is about 1 pm 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 exanple by chem cal etching (for
exanpl e using 10% HF) or RIE etching. The,fhernmal oxide is etched in these
areas so as to conpletely elimnate this oxide and formthese 15
cavities. A second material 26, 28 (Figure 4D) is then deposited in these
cavities and is etched at rates greater than the etching rates of the
thermal oxide 4. ForTlexangéposibhisnmatepi akyminavise lsifiti conlaperleor 26i1m

deposited by CVD which has a differe density f th th I '
whi ch has a di f%er@ﬁ‘t E*h%ms&ﬁa%npgé‘ﬁfggﬁlrﬁlorﬁ%eSP%éFr‘%Efr%@i ?Igﬁ?gr

mat erial may alsorforupxaniie be aRRG1dPhespharus gopedoSphs ao Chass) or
BPSG (Boron 25 Phosphorus doped Spin on G ass) doped oxide for exanple

with 4%to 6% ofn¥y orncerdttsimatgan fefy ererspmaxiemedr falf idotpl BekpyLal
different fromthe oxide i yer |_d s a

Silicon nifriddd ArEEouBol 6B ok PR o S Rhd Sl Mngrarm! fore
preferentially gashey tdwdhéde uhdrle.thks flist ddpysid,i odnst epemayuhave
left a layer or film31l on the surface. Therefare, the ?Hrfac 30 of the
structure can BTEs@| l12¥erFi Yikb EE)léﬁeésoFofH§Weon the surtace.

Levelling is 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 is 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.



only an alternation of areas made of a first material 5 and areas 26, 28
made of a second material that is nore easily etched than the first |ayer
in the future buried layer, with no layer or filmon the surface.
Levelling is preferably such that the surfaces of the two areas forned
fromthe two materials (firstly 10 the matgrial in layer 4 and secondly
the material in areas 22, 24), are at the sane |level with no surface |ayer
31. In some cases, a small thickness of a single material (for exanple 20
nm may remain on the surface 15 of the entire structure, but this does
not create any promaaﬂndinﬂn%@nﬂng Vg iminfal at rleast eonthicd igfertihus

prepared is then ggggg on§£ agée egkg&t -8§€§{nmqje&e§grgggt fay

for exanple be ¥ ‘bl ank SI i con i'gure n one vari ant

waf ers may be asseddedioy tdf ﬁhéaSedﬁfLIrﬁddthﬁoﬁkan@hss Fdffo re xagyel e tmde
surface of wafer 32 conprises conponents that have al ready been nade and
will cone intodomonaciytirthinerebsic®der which the cavities will be

made (on the side that, Wil mgﬁfb%a%§%§ﬂH£WéM%tEhhﬁﬁ%B %blﬂd1&{§¥é§gﬁ@r

case, the two wafers can be aligned with'e other. The result is then a
structure mnthm&dﬁﬂrmnmaemdforbaxamplbayaom4amanWM§QﬁpnﬂQﬁknﬁhlnmﬁn%m|ch

there are areas ed with mat er.i al 26, 28 t at c e etch d 30
easi |y than thé”FthlaPInangﬁﬁplFF&nlwhlEHePﬁga bu?Pgd Pay%? 4; T

thinning, and / or thinning by cleavage and / or-'14
fracture by heat treatment at a buried plane weakened
10 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
15 polishing to obtain a membrane 2 with a final thickness
of 20 pm.
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
20 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 in particular, can be used to produce much better
controlled geometries in the plane of the layer 4, and
25 particularly geometries with any shape such as square
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 -
300 4G) in layer 4, but any number of cavities with

different shapes may be made in the same layer.



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 required thickness, for
exanpl-e made of nonocrystalline silicon. 5 One of nore wafers may be

t hi nned using different mneans chosen for exanple from anong nechani cal
thinning and / or nechanical - chem cal ap% /[ or chem cal thinning, and /
or thinning by cleavage and / or fracture by heat treatnent at a buried

pl ane weakened 10 by the creation of ions (for exanple hydrogen) or by the
creation of porosities. These techniques can be wused independently or they
may be conbi ned. Thusirtgnermdre hetvoocamitiescan baet Hiamsed IWgr Teanpee by

grinding follo mechani gal .- _chem cal _15. poli,shi o] i
menbr ane 2 wﬁtﬁggug%%aﬁlt céﬁ%SEIEB iﬁg% rlﬁ%%’c&%%ﬁ%%n%ggrqﬁﬁgggu %?rate
obtai ned can behawsesl agi@ifierBnti aletwliielg al choragekrigt chi criasyst erthd 8

usi ng the techni que described above with reference _to 20 Figures 2A - 2D.
Thus, due to tH&EYrEsthcdrof 1aNer ndt el Pertigulgripe BhFPEBYI af@kSSt he

process fors ORLAINDY O SEh&autiheRyl SabMBEelapbangin prior art and in
particul ar, can be used to produce mnmuc etter controlled geonetries in
t he plane of the | ayetgure ah@ 2bopar anothar| vogepometiti escostdi ranyt s hidpe

such as square , or rectangular, or elliptical or any Q%ger ahape efiQed
by the Iithogr agh{FntPet cAPR§LStEPIore d?eFuE?tfﬁ§eab e"BESEr iPot T OR°
relates to the wxaigh e19feroB® G\ ty {&tan epdfieandalyee caviinpsi 4T gures

4b - made of a first material, and a surface layer 61, for

10 example made of silicon or germanium, or a III-IV or
II-VI semiconductcer 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 cof the layer 34 may be
between 50 nm and 500 nm or 1 pm and the layer 61 may
be Dbetween 10 nm and 1 pm or 50 pm thick. These
thicknesses may also vary outside the ranges menticned
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 1is lower
than the etching rate of the material in layer 34,
which is 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 it possible to preferentially etch the



30 4G in layer 4, but any nunmber of cavities with different shapes may be
made in the same layer. 15 Furthernore, two cavities in the sane |ayer may
be filled with different materials, these two materials having different
etching characteristics fromthe material in layer 4, and particularly
etching rates 5 greater than the etching yate of layer 4. Figure 5G shows
anot her conponent according to the invention, consisting of a substrate 72
under a first buried layer 60 and a second buried layer 34 initially nade
of a first material, and a surface |layer 61, for 10 exanple nmade of silicon
or germani um orizst Imatarpal vhish spitiehductormed ahseniaymrudd ovith
conpound such as S| Ge._This |layer 61 may,al so_be de .of a pjezoelectric
or byroel oot 1 of tRGREL 1K hia SFPAreT 1A NRGY EOBMBIET i FRFEkdsceBf ¢ he
| ayer 34 may benathetieens&) b, amrdrSQRkampley, lcimen aadibhef awey &dcimyg be
between 10 nmand 1 pmor 50 pmthick. These thicknesses may al so vary

outsi de the rarffdsesedd | Uredf1apbvBatopigheanbebhe BRI mAfaTBYL 56,
COMprises ofe ‘%Iahe§§}’§5:%5t%‘£f'tﬁi{’qrﬁ{ﬁaﬁg%‘%e?ﬁ{ ?ﬁs%%% tfrbgh B oF

different fromt st materia yer e essential difference
bei ng t he behavbeweaturihgarad BLO3 egpuenpoes thipgeoper mbrenthaah 1890dry

etching or wet 25 ethgpg; th etching rate of nateri%L 56, 58 is | ower
than the etching rat®fe t he FRA | SHVPR |TYRICBY, etching rates for a

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, polygeonal, elliptical, etc.) in 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 pelygonal or
elliptical cavities, etc.

20 The second buried layer 60 is compcsed 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 leave 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
laver 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.



which is itself greater than the etching rate of the Ilayer 61. In other
wor ds, production of one or several 30 openings 12 as descri bed above with
reference to Figure 2A, will make it possible to preferentially etch the
16 first material which initially forned 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 material and the second
material 56, 5 58 is greater than 1 or 2, or is between 2 and 10 or

bet ween 10 and 1000 and possi bly even nore than 1000. Table | above gives
typi cal etching ratRs fiorsta flewemrat 84i alasleandff ar £omstchenienlakt cHiar

solutions. The areas outsjde areas containing e seco I al_ 56,
58 are shown aS*a™Bile R el $H T HiF e™a er%&?,éé§§%ﬁ%s$$5t%§rr%&§%gﬁfb 3B
their shape may;he-cR0URkE4d N @&i),3nerPar aldipled abpaiinetpaby pltawrenefl t he

conponent or the layer 34, or they may have any other shape &ﬁincular,
pol ygonal , el | pptidesionepe. LAGYR tr 1BEGEe bfamedesPRce BLeRkng idiliaemact
preferentiglly on_ _the .nateri ot her. t han gﬁ eri.al ; bepefang dt
will be pogiibwg%ﬁ5 E“gﬁaisééé g%uény S p%é Eﬁ& 5%5??%33 ar square or
circular or pohygerahagr beeldbiopid Qaluncavities, etc. 20 The second buried
| ayer 60 is conposed of the sane material _as the materjal 56, 58

)
another material buBTeaPso>¢t h>4n areni Agfiaed | Oerthhan YRt i Ky rate
of the first mteplahabh e l@Yehedd arecas 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 is 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 is a
20 silicon oxide S5i0;. This second material is chosen so
that it behaves 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 B5E), for example by mechanical - chemical
polishing or using 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 1is
already made of Si - poly.



Therefore, etching of this first material in layer 25 34 will| |eave anchor
pads of material 56, 58 and a subjacent |ayer 60. These pads and the |ayer
60 provide nechanical anchorage and stability for the surface [|ayer 61 on
the substrate 72. Therefore, these neans increase the solidity of the
assenbly. 30 A process for making such a ¢ onent will now be described
wth reference to Figures 5Ato 5G 17 A first layer 34 nade of a first
material, for exanple an insulating material (Figure 5B) for exanple
silicon oxide (SiQ2) for exanple obtained by thermal oxidation or LPCVD or
PECVD, is made on aNgtankikdtitbhe Bawmefrdal( Firpm ewlsiyh Ebe é)am%ﬂ &0 the

i < wafor 6 by 29 (Il aRny i SRR odd I oS WP SRLR ARt RS ar e BT

future caviti eat(sizlegi&relxﬁﬁ)raﬁ@rwﬂmnpéelbWegheﬁaﬁa!thel%tﬂﬁhigﬂg:a(ﬁ@rof
exanple by 10% HF) or RIE etching. The material 34 is etched in these areas
so as to conplt&elhieat mafaelal Hhd to formthese cavities. The second

material 565 58 is l altdﬁrq_gfe g |nta]£% l%%\él tLgS { FLAYES D)%@i%égi )

material is etched 1 ower t the etching rate o rst
material 34. Thirsl sdoeonsf omnt enndér 56pt5ﬁuma;zohdute)ompl mrﬁﬂkslﬁhe:ocmse

e O PO AL G S o s ek BLSp 2ol G sl o
SO takes place on a surface composed of two materlals w1th
different mechanical properties related te¢ 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 bonding layer 74 may previously have been
deposited either o©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 tc 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 1is then a structure including a

30 "structured” buried layer 34, comprising areas filled

with a first material that can be etched more easily



that it behaves differently than the first material, particularly while

et ching during which gases or the solution preferentially etch the silicon
oxi de. This deposition step is continued so as to leave a 25 surface |ayer
or ‘filme60, that can then be levelled (Figure 5E), for exanple by
mechani cal - chemical polishing or usingqne of the levelling techniques
al ready nentioned above. Therefore, this film60 nay al so be nade of 30
polycrystalline Si if the second material 56, 58 is already nmade of Si -
poly. 18 Note that the material fromwhich the layer 60 is nade may be

di fferent fromtten maher issdcs)d 56at&8iabuts6,i t 38 et MePFat a7HYY bR Bdwer

than the etching rate of., the first. material 34, ;5 | kihng <t hepet akes
pl ace on a unif Qn@ﬁﬁ?Eﬁﬁi ?Ptﬁhﬁgﬁof%eu% %?n%p%%§%§1ggn Ftions, unlike
the case described mbove Mt honef epencend o figurwe Zrs n 6phi B | mayt akes

pl ace on a surface conposed of two materials with differe mechani cal
properties rel dthsthned psbi sHitigin 18 TIEEKEE8Y%, 4t FHYWER g%) I é{}gﬁ iﬁ@e

e o B ek TR U PS5 SoR o Hibtoefceat e
may for exanpl esbeicamde of blank silicon (Figure 5F). 15 A bonding |ayer
74 mey previously haye been  deposited &1 LS" 90 WG Mbet 13t caZrllen? the
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 by 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 layer 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




Mol ecul ar bondi ng between substrate 72 and the surface of the layer 60

W ll benefit fromoptimum 20 |evelling made on a uniform surface as

descri bed above. The |layer 60 then beconmes a buried |layer. In one variant,
two wafers can be assenbled with areas defined on each. For exanple, there
are conponents on the surface of wafer 72;4hat have already 25 been nade
and will cone into contact wwth facing areas on which pads are to be nade
(on the side that will be assenbled with the layer 60). In the latter
case, the two wafers can be aligned with each other. The result is then a
structure incl utimipetisg, " st thevur ed¥aybur i @dspayePr3¥idgonpre ke g Heehs
filled with a first terial that can be etched nore easily 19 than the
second naterimc?ﬂleﬁﬁ d nore easily than the material from which the
second layer 60 is nade. At |east one of the two wafers 6, 72 may be
thinned to obtain a nenbrane 61 (Figure 5G with the 5 required thickness,
for exanpl e made of nonocrystalline silicon. One or nore wafers nay be
thinned by different nmeans chosen from anong the neans al ready nentioned
as exanpl es above. 10 The conponent or the substrate obtained may act as
an initial material for nmaking a mcro-systemin layer 61, using the
techni que descri bed above with reference to Figures 2A - 2D. Thus, due to
the presence of nmaterial 56, 58 in the buried | ayer 34, the process for



15 obtaining buried cavities is sinpler than in prior art and can be used
to obtain nmuch better controlled geonetries in the plane.of |ayer 34, and
particularly wth any shape, circular or square or rectangul ar or
elliptical, or any other shape defined by the 20 |ithography and etching
step of layer 34. Any nunber of cavities W®ilth different shapes can be nade
in the sane | ayer 34. Furthernore, two cavities in the sane | ayer nay be
filled with different materials, these two materials 25 having different
etching characteristics conpared with the material in |ayer 34, and
particularly their etching rates are | 88£fMPhan the etching rate of the

| ayer 34. Furthernore, the pads 56, 58 that remain after the 30 first

mat eri al has been etched provide anchor pads and stability for the
resulting device. |1.tBepcase 20crcamaking ngg tseypatayreal somprdsidey a

electrical contipuity. 21 I . Process for making.a styucture
conprising a %HF?%ES ILANGT %5\’ g/%ljj at?te %S%eg%%rkg%llegyeiaf(ﬂlf {44) and
a support (6, 32),ahBi & BUPEBEE Q@IPMRSI,NGhis driddeis HUSibiosimke a first

structure, 5 including the formation of a first | ayer (4, 34) made of a
first material on a firkt EimpbrtsStep, &ed &Makd east bheshregtfRetuzg, 56,

58) in thi% fi{ﬁ&lh&¥ﬁ& the formation of a first layer (4, 34) made
of a first 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 - then a second step for the formation of the
surface layer (2, 61), by assembly of the first

structure with a second support (32, 72).

2. Process according to c¢laim 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 1layer (2, 61), opening up in the
material of the buried iayer {4, 34) with the highest

etching rate.



“made of a second material with an etching rate different fromthe etching
rate of the first material, 10 - then a second step for the formation of
the surface layer (2, 61), by assenbly of the first structure with a
second support (32, 72). 2. Process according to claim1, also conprising
15 thinning of at |east one of the two supports. 3. Process according to
claim1l or 2, conprising etching of the first layer (4, 34) to form at

| east one cavity (22, 24, 52, 54), followed by deposition of the 20
second material in the cavity(ies). 4. Process according to one of clains 1
to 3, the assenbly b&hﬁgxﬁ&deabwomﬂhagulab bﬂmﬂMmQSQr bYsgl uimglud g 5.
Process according to one of clains 1. to 4, also udln a.s to roduce
at | east one Hﬂ?’Ci@)th?nmﬁﬁ§r§@#féﬁﬂj}a e % %ﬁﬁgﬁﬁﬁg n the

material of the, bfl&fﬁdaltayféagé o3e) a»awt&hqﬂzl gh@@t %tchs.mg @ eth82 6.
Process according to claimb5, also including etchlng of the material with

t he hi ghest etetiimg rlatysr (o fdH¥m at | east one cavity (22, 24, 52, 54) in
the buried layer (4, 34). 5 7. Process according to claim6, the cavity
having a Tircular or square or rectangular or polygonal or elliptical
shape or with at | egastpranedd Hitcard@iggi fo 81piane, pahal lelv ity thevphgne of
t he subj acent |ayers 10 (4, 34) and surface Iayers (2, 61).

a ¢circular or square or rectanqular or polygonal or

elliptical shape or with at least one right angle in

a plane parallel to the plane of the subjacent layers

10 (4, 34) and surface layers (2, 6l1}.

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 SiiNy
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 layer (2, 61) being made of a semiconductor,
for example silicon or germanium, or a III-V, TII-VI

25 semiconductor or a semiconductor compound for example

SiGe.

11. Process according to one c¢f c¢laims 1 to 10,
the surface layer (2, 6l) being made of a piezoelectric

30 or pyro-electric or magnetic material.



8. Process according to one of clains 1 to 7, the. material with the

hi ghest etching rate being nade of - silicon dioxide or-thermal silica or
pol ycrystalline 15 silicon or anorphous silicon or silicon nitride. 9.
Process according to one of clains 1 to 8 the  material with the | ower
etching rate being made of Si3N4 or dopezzsilicon dioxide of the BPSG or
PSG type or 20 Si02. 10. Process according to one of clains 1 to 9, the
surface layer (2, 61) being made of a sem conductor, for exanple silicon
or germanium or a I1l-V1 I1-VI 25 sem conductor or a sem conduct or
conpound for exanpli€. Simeesds]. aProcddsngactor dneg ¢H cdeiofs claitms 11to 10,

t he surface | r. (2, 61) bein de of a_piezoelectric 0 or
pyro-el ectri c@oi;%om(acgdﬁn ri%sﬂq et i gﬁ?ngorlfgrfﬂa ¢€%s Ofc@&r gller‘r:’gsq o ot bf
clainms 1 to 1bf al soagonprisidgkosi€p f olof or magi eRodficat rbeast a paft of
an electronic Qr mcroelectronic or electromechanical or MEMS conponent
(18) in the s@lesteompghanical op1YEMS 3coppgress dd8dr dimghe ate
claims 1 t9 13, égmtﬁquﬂp'naterial having an etching rate greater than
the etching raté of tHe tirst material. 10 14. Process according to claim
13, the surface |ayer being made by assenbly of the first layer wwth the
second support (32)1.3 p ) )
. Process according to cone 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 c¢laim 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.

l6. Process according to claim 15, alsoc 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).



15 15. Process according to one of clains 1 to 12, the second materi al
havi ng an etching rate lower than the etching rate of the first material.
. 16. Process according to claim 15, also conprising 20 a step for formation
of a second layer (60) nmade of a third material with a |ower etching rate
than the first material, on the first laygr including the first and
second materials. 25 17. Process according to claim 16, the second and
third materials being identical and bei ng deposited during the sane step.
18. Process according to one of clainms 15 to 17, 30 the surface |ayer
bei ng made by assenbPy Brotbessecarsirdimyeron éfet b seToNEs suppest 1672) .
24 19. Process,according to one of clains 1 to 18, also conprising a

pol i shing st ep®beP ol I bt Hn BofPOL hehingt £ten abefore, Bumation of

Process according 5Qr8REe0fhaGkai M5 1449 19, the side of the surface of
sai d second support to be aSsenbled wth said first layer conprising

conponents that will cone into contact with said at | east one area in

said first ¢l ayer, h wafers being aligned with 10 each other when
assenbl i ng~said fi Pé;@ SERTE e MCRTIEET] heona Sfppoteimer 1 ki dé-

conprising a btk sidefl ase tagersiace absl aasia 096chHAI edigpaner {4) paade
of a first material, 15 and a support (6), the buried |layér conprising at
| east one ared@$XFLIeY Wddd ofaidsddgmt nhereralcompnisiag 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 blank 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.



etching rate different fromthe etching rate of the first material. 20 22.
Device according to claim?21, at |east one of the areas nmade 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
pl ane of the buried |layer (4) and surfacepkayer 25 (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 30 thernmal
silica or polycrystalline silicon or anorphous silicon or silicon nitride.
25 24. Device accdrdli rlgewtbc@naomfor@iiaimstaldrm 23f tdleximed epilaltavi bh,t he
hi ghest et chi rate belng mpde of Si 3N4 or ed silicon dioxide of the
BPSG or PSG t BRtere2l g BRG @égé’(?@&rd‘? iRdoretsr kekngsmadet o

24, the surfage bayes 62, d@ﬁeld?\e/b.@iglaaﬂe ﬂo;&déeelfcoméwh%s f o gﬁ%ﬁp'e

silicon or ger mani um or a I -VI sem conductor or sem conduct or

conpound 10 ftorpexamp?EOSi Ge. 26. Device according to one of clains 21 to
25, the syrface layer (2) being nade of a piezoelectric, or pyro-electric
or magneti € material. 15 27. Device according to one of clainms 21 to 26,

25. Device according to one of claims 21 to 24,
the surface layer (2, 6l) being made of a
semiconductor, for example silicon or germanium, or a
I1I-V, II-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 piezcelectric, or

pyro-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, alsoc 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 second material having an etching-rate higher than the first mat er | al .
20 28. Device according to one of clains 21 to 27, the second nateri al
having an etching rate lower than the first material. 29. Device according
to claim28, also conprising 25 a second buried |ayer (60) made of a third
material wth an etching rate |ower tharkdhe first material. 30. Device
according to claim29, the second and third nmaterials being identical. 30
26 31. Device according to one of clains 21 to 30, the ratio of the

hi ghest etching rate to the |owest etching rate bei n% greater than 10. 5
32. Seniconducti ng3éIeV|fe‘,€§ﬂe@$rp|ap§pﬁgllal95u¢¢a@@e lafec @2m86131 éof i ¥&i

buried | ayer (Cﬂ%) c]pﬁth(%]sbr%g LRLe sg@eset[ of a f:L'nrgStrpo%erﬂ or Og]ﬁ%sgnd at

| east one cavi a square oOr’Trec aﬁg or ygona ‘ I ptical

shape, or w thtahlhgaita\t@n%emr@tgmtgi@: ithdi® BOpl ane parallel to the plane
of the buried |ayer (4) and layer surface '(2), a second buried | ayer (60)
made of a second naterial -and a support (6). 33 ~Device according to claim

32, the syface 185l aemiCBhdiclndmadfeMcd SEBhERLYRLOT - | Qu Sl ©

S|I|con or ‘gernmani um or a -V, 1=V sen1con a sem conduct or
conpound for ézrgapl e(B} GeGlBA dDevilgetacburderg 1ayene 04) clexinpr 39imy 33,

20 the surfacg La¥ehnddd 8¢'W9 Pade Ohad 1220561 "'s%) %nd at least
| one cav1ty, with a sqpare or rectangular or polygonal
ror elliptical shape or with at least one fight angle in

10 a_plané parallel to the pléne of the puried layer (4)

and layer surface (2), a second buried layer (60) made

of a second material and a support (6).

33. Device according to «claim 32, the surface
15 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.

34. Device according to one of claims 32 or 33,
20 the surface layer (2) being made of a piezoeleqtric, or

pyro—electric or magnetic material.

35. Device according to one of claims 32 to 34,

also comprising all or part of an electronic or

25 microelectronic or-electfomechanical or MEMS component
(18} in the surface laver (2), above the cavity formed

inithe buried layer.

36. Device comprising a surface layer (2), at
30 least one buried layer {4), made of a first material,

and a support (6), the buried layer comprising at least



pyro-el ectric or magnetic material. 35. :Device according to one of .clains
32 to 34, also conprising all or part of an electroniec or 25 :

m croel-ectronic or. el ectronechanical or_ MEMS conponent (18) in the surface
| ayer (2), above the cavity formed in the buried |ayer. 36. Device
conprising a surface layer (2), at 30 |eagt one buried |ayer (4), nmade of
ca first material, and a support (6), the buried | ayer conprising at |east
27 two areas (26, 28), one made of a second naterial, the other one made
of athird material, different fromsaid second material, said second and
third materials¥ha@rags dE6hi P ratese dnbfler erft f roewome machbirngl| ateeof

the 5 first i al nd buried | ayer. (60). mage_of a material having
an etching rg?éeﬂ?%%l\e?nghlgﬁgfghgfefacﬁﬁﬂﬁ&rnéqfeéﬁ‘;]fheg?*fc-i?%Fe%t EFPE sajd

Devi ce accor diswgcdmd ahat 8t 361, Sakd dseeRthd@Nthd 10n1 bi " dapBl-e5h &l ﬁak}ﬁ‘é{ ng
etching rates greater than the,  etching rate of the first material. .

Devi ce accordie%gc U'¢| dPheSe, A5hfarsetorfdr@ndthehigtd-ner rats hefii hbe

etching rates #oMey hheBrife, 12 SLeRWA BAbfad! iR, ' [66) RLEL Ae
material having an etching rate lower than the etching

rate of_the first material.

37. Device according to claim 36, said second and
10 third materials having etéhing rates greater than the

etching rate of the first material.

38. Device according to claim 36, said second and
third materials having etching rates lower than the

15 etching rate of the first material.



