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rigidity, which is substantially less than that of the base slices and that of the sealing slices. The supple buffer layer thus enables to
» compensate for variations in thickness of the base slices and of the sealing slices. In a fixing step, the stack is pressed which canses
the sealing slice of each pre-assembly to be fixed to the base-slice of the pre-assembly, '



conpensate for variations in thickness of the base slices gmﬂgg&mghe
sealing slices. In a fixing step, the stack is pressed which causes the
sealing slice of each pre-assenbly to be fixed to the base-slice of the
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of  t he PChiazettoed se&ivery 2006 WO 03/ 041184 PETdBORACABES T Fazetk. met hod of
manuf acturing a plurality of assenblies. Field of the invention The :
i nvention concerns a nethod of manufacturing a plurality of assenblies. 5
An assenbly conprises a sealing slice that is fixed to a base slice. The
sealing slice and the base slice can be, for exanple, two silicon wafers.
Prior art 10 The French patent application nunber 2 767 966 concerns a
secured integrated circuit device. The device includes an active |ayer
with a semconducting material and circuits integrated with the

sem conducting material. This active layer includes an active side on

whi ch there are contact studs. An additional layer is then bonded to this
active layer via an 15 intermediate fixing.layer, for exanple a
thernosetting plastic. This fixing layer is deposited in the viscous
state. Apart fromits bonding properties, it is




resistant to the traditional solvents. Cenerally, its prog%§5&§%0§f bondi ng
and resistance to solvents are 20 tenperature activated. reng this
activation, redundant products are fornmed in the internediate fixing |ayer.
Some redundant products are products resulting fromvarious internedi ate
chem cal wiogg®#iidns occurring, in particular, as a redIIBE45RI S
activation. O her redundant products are solvents, especially solvents
required to ensure that activation pccurs 25 correctly. CONFI RVATI ON COPY
5 May 2006 ripti he.lnv, ' odi nent of the

I nvent %‘%‘ﬁgﬁa‘hﬁ'ﬁﬂﬁﬁ:@"?“%\‘ﬁgﬁ ﬁlb‘ggﬁﬁgﬁ%{%@ﬁh an enhanced
qual'ity. According to one aspect of the present invention, there is

provi ded a nethod of manufacturing a plurality of assenblies, each
assenbly conprising a sealing slice that is fixed to a base slice, the

met hodFieldafrthe imyention preparation step, in which a stack is forned, the
stack conprising a plurality of pre-assenblies, each pre- assenbly
conprising a base slice, a sealing. slice and a fixing |ayer provided

bet weeph¢ hfypiim SdricegndAdnbhbd SPdbhigacthi®d a bhifrahiypekaddenibifis. conpri sing
at | east one supple buffer |ayer whose nmechanical rigidity is

sub%t afmi asseynblyseomprises rasealing isdichadwat sisi xed dada thage Séie-t'ﬁée seal i ng
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whi ch causes

Prior art

10 The French patent application number 2 767 966 concerns. a secured
| integrated circuit device. The device includes an active layer with a
semiconducting material and circuits integrated with the semiconducting

" material. This active layer includes an active side on which there are contact
studs. An additional layer is then bonded to this active layer via an

15 intermediate fixing layer, for example a thermosetting ﬁlasﬁc. This fixing
layer is deposited in the viscous state. Apart from its bonding properties, it is

resistant to the traditional solvents.

Generally, its properties of bonding and resistance to solvents are
20 temperature activated. During this activation, redundant products are
formed in the intermediate fixing layer. Some redundant products are
products resulting from various intermediate chemical reactions occurring,
in particular, as a result of this activation. Other redundant products are

solvents, especially solvents required to ensure that activation occurs

25 -correctly.
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the sealing slice of each pre-assenbly to be fixed to the lﬁgv? s ce of
the pre-assenbly. The exanpl e enbodi nent takes the follow ng 1I'n
consideration. Generally the thickness of a sealing slice and that of a
base slice varies. This variation of the thickness is, in particular, due
to some geonetric faults and to a particul ar roughness of the surfaces of
t heses slices. Wen various assenblies are stacked, the effects of these
geonetric variations are nultiplied. The supple buffer |layer ensures that
the pressure exerted during the fixing step on each pre- assenbly, is

appli edDggFﬁPtfml{ gr}‘h%é %lh%itﬁﬂfpensati ng for variations in thickness of

t he ‘base s es an e sealing slices. This allows a better fixation
gquality. The exanpl e enbodi nent enables therefore to nmanufacture a
pl ur al i An eoxhmrgds emibbidarent dfttha mneattmnoman mamhfattore 3 plénpalidp66 WO 03/ 041154

-PCT/ 1802{s8bhies F/ifl avermtemckd qoklity. be easier to understand the invention on
reading the non limting gescrl ption below, witten with reference to

the acconpanying draw ngs, where: - Figure 1 illustrates a silicon wafer;

- Ei gurgcéofdlhg;&{ %h%s ag?g@tp%?'t]tﬂ Pr§§e‘?ﬁ m]\%n't dﬂ gﬂ{e‘%e is bk@fdeﬂt gs a

posi tioni'ng st rates a sea st ep; Igure 5
i | l'ust rmeﬁsothnoﬁdmnﬁgemmngaal gruradityt e %abmlbgles; emchanmssembiygur e 6

B e S L e A
‘ comprising:

- a preparation step, in which a stack is formed, the
stack comprising a plurality of pre-assemblies, each pre-
assembly comprising a base slice, a sealing. slice and a
fixing layer provided between the base slice and the
sealing slice, the stack further comprising at least one
supple buffer layer whose mechanical rigidity is
substantially less than that of the base slices and that
of the sealing slices, so as to compensate for variations
in thickness of the base slices and of the sealing slices;

- a fixing step, in which the stack is pressed which causes
the sealing slice of each pre-assembly to be fixed to the

base-slice of the pre-assembly.

The example embodiment takes the following into consideration.
Generally the thickness of a sealing slice and that of a base slice varies.
This variation of the thickness is, in particular, due to some
geometric faults and to a particular roughness of the surfaces of
.theses slices. When various assemblies are stacked, the effects of
these geometric variations are multiplied. The supple buffer layer
ensures that the pressure exerted during the fixing step on each pre-
assembly, is applied more uniformly thus compensating for variations in
thickness of the base slices and of the sealing slices. This allows a better
fixation quality. The example embodiment enables therefore to-

manufacture a plurality of assemblies with an enhanced quality.




el ements, for exanple electrical circuits, and contact stugg, %®Oglgure 2
illustrates a deposition step. In this step, an adhesive ayey

optionally, auxiliary layers 1 and 3 are deposited on the first silicon
wafer 0. The auxiliary layers 1 and 3 include one or nore adhesion and

i nper neabid a3toytisgent s. 25 The adhesive |ayer 2 is prefrerabizp4asht ai ned from
a polyimde dispensed as an acid or ether polyamc in solution. The

t hi ckness of the adhesive layer 2 ig preferably between 2 mand 30 m The
auxiliary layers 1 and 3 are preferably organosilanes. They are deposited
30 in liquid or viscous state in a solvated form for exanple by

cent’ri Dugwhggs The auxiliary layers 1 and 3 are, for exanple, several dozen
nanonetres thick. 5 May 2006 WO 03/041154 PCT/ B02/ 04655 4 The auxiliary
layers 1 and 3 are preferably heated then cooled to inprove the adhesion
and | MReGAPHY badidr t@r@ﬂ&éﬁsta&m HEGnASRIPloh eoatshg! 1HOneh Hdfidd rst wafer
0 and the layers 1; and 5 deposited above is, "preferably, heated.

Con$ eqdesuriptiont hmlml V\mttfsn ovith afeferdnea thather @ceompanying3 dmp@ﬁat e.

Anot her , advantage of this heating is that it fastens together the first
waf er hﬁ 4 the |l ayers 1, 2 and 3, nmaking it easier to handle the
assenbly. The heating also hel ps to adapt to the roughness due to the
presence of the active elenments on the first silicon wafer 0. 10 Figure 3

i |1 ustratfdgurg bstraias agiieapwaterahi ch a second silicon wafer 4 is put in
cont act t Ly d on figure 2. The second silicon

waf er 4 %géniéig% mﬁg%aiﬁﬁkﬁ‘(nhé%ﬁs 5. The positioning is carried out so

t hao oneF@guﬂElBﬂlddﬁfﬂthﬂi@@&nﬁgmt@,opposite the contact studs of the

first 15 silicon wafer 0. Layers 1, 2 and 3 can also be pierced with
t hr ough- gigue 41 ustrates a sealing step;’

- Figure 5 illustrates an advantageous variant of the sealing step; and

- Figure 6 illustrates an evacuation step.
15 Mode of realisation of the invention

Figure 1 illustrates the first silicon wafer 0.This wafer includes active

elements, for example electrical circuits, and contact studs.

20 Figure 2 illustrates a deposition step. In this step, an adhesive layer 2 and,
optionally, auxiliary layers 1 and 3 are deposited on the first silicon wafer O.
The auxiliary layers 1 and 3 include one or more adhesion and

impermeability agents.

.25 The adhesive layer 2 is preferably obtained from a polyimide dispensed as an
| acid or ether polyamic in solution. The thickness of the adhesive layer 2 is

“preferably between 2 pm and 30 pm.

The auxiliary layers 1 and 3 are preferably organosilanes. They are deposited
30 in liquid or viscous state in a solvated form, for example by centrifuging. The

auxiliary layers 1 and 3 are, for example, several dozen nanometres thick.




‘opposite the contact studs, for exanple by engraving or exppayrfogThe first
silicon wafer can therefore be connected electrically to an external
element wusing a wire. One or nore electrical connections can also be made
between  the two silicon wafers O and 4. 20 The assenbly forned by the
first si weowsmad er 0, the layers 1, 2 and 3 and thersegeni4ess| i con waf er
4 will be referred to hereafter as the wafer assenbly. Figure 4 illustrates
a sealing step, in which the wafer gassenbly undergoes .25 the follow ng

treat : léﬁ]g a3k PIng'se GrefSablyrad @%&H%oél%ﬁocﬂqm? b€ e Waf er

4. Thi g?gégcua ﬁ?\}& atlegrllés:f equi%ﬁeﬁamﬂ cﬁannel s 7, pref rrabl y opening
out ‘onatlhesishdesl imipdrieabiliyyabpertigsl ate 6. These open channels 7 are used
to evacuate the redundant products contained in the layers 1, 2 and 3.

Thi s evacuation occurs by degassing via the through-holes 5 of the 30

secondrhil iSRmMG! @nsfstits WARHEOHE PR3 044AS4HRCHLROY 03650 B | n the

sealing step, the wafer assenbly is heated to evacuate the redundant

pr Eﬁluc?Spbs}t&dbgm isg pﬁfdr@l{}.oh@%ﬁ@n%@‘ﬁeqtmm dhe splvents/eontained and 3 to
t - | t . 4 he boil i
ok, P TS el ARORE Bl sttt e o109

- degasstdiensd tddethbretHechiiag vaifer 0 drsl tieoldyiepd 1, Rowel 81 mdlting hoealiay
properties of Tayers 1, 2, and 3 d;&erio&gae. For exapple, |f the | ayer of
adhesi ¥@ Ingls $he mssembly, The heafdng 2150 hslpsatquAg2pb Ao the J0UBRGERN 200C and

400C i ﬁu?%ttﬁg eéeniﬁé of $R0 aPEvd QITeH‘t?ér’]ntté ol mréPsiicoAdvant goeously, during

this sealing stept ranp-up o e tenperature 1s controlled so that the
degassi ng does not 10 happen with a too high degassing flux. Pressure is

PPl T e’ S ifudirlesa pOSinbALSE S f Nitien ' SeSR BlR ot Wilr % s
put in contact with the assembly illustrated on figure 2. The second silicon
wafer 4 is pierced with through-holes 5. The positioning is carried out so

~ that one or more through-holes 5 are opposite the contact studs of the first
15  silicon wafer 0. Layers 1, 2 and 3 can also be pierced with through-holes
" opposite the conptact studs, for example by engraving or exposure. The first
silicon wafer can therefore be connected electﬁca]ly to an external element
using a wire. One or more electrical connections can also be made between
the two silicon wafers 0 and 4.
20 .
The assembly formed by the first silicon wafer 0, the layers 1, 2 and 3 and
“the second silicon wafer 4 will be referred to hereafter as the wafer assembly.

Figure 4 illustrates a sealing step, in Whjch the wafer assembly undergoes

.25 the following treatment. An evacuation plate 6 is placed on the second
- silicon wafer 4.This evacuation plate is equipped with channels 7, preferably

" opening out on the sides of the evacuation plate 6. These open channels 7

are used to evacuate the redundant products contained in the layers 1, 2

and 3. This evacuation occurs by degassing via the through-holes 5 of the

30 second silicon wafer 4.




- press. For exanple, a pressure of 3 bars, applied for a pegj 92% 4 hours,
~is suitable. 15 Note that the auxiliary layers 1 and 3 inprove t?}
adhesion of the layer of adhesive 2 on the silicon wafers 0 and 4.1n
addition, the auxiliary layers 1 and 3 increase the inperneability of t he
bondi ng ufoﬁ3hm1s4 licon wafers 0 and 4. The bond wi || prcrasefese be | ess
sensitive to chem cal attack, for exarrple 20 Figure 5 illustrates the

fol l owm ng aspect. A flexible nenbr 8 with porosity and creep properties

can b sert t n [ ] ‘

b oucht of ggﬁeéﬁéept ﬁﬁ e aes 5%*3% lst@%ﬂe%%?%%%qatg R TN on
channepsodiictd gy dé cCan® Efoanehémical Fedidiodls i Rgersid, 2naw@3 & so that

t he redundant pro ucts can be evacuated via the evacuation 25 channels 7 in

the evigkgaplase- b pestigulgn thytereparadnriy mugt s greter Haaethebolling, pe, for
exarrplleoﬁs o'ftl?{xé’gﬁ fPpAREN{RY @SQX%% t&&ﬁﬂl@tth@frldégﬁ g! ene

(PTFE) er e ry pressure-o ane can be use efirie the
por®si ifithefteidperatmire is tdo high, bawesrsgdhe ﬂmndm@pmpzemes of lanereb LeZ2nenbr ane

made of expanded PTFE whose ry. res ur 2 for rTP| e greater
t hano, #ad bgrﬂe@%@tean%or (5% %rbl’§ '—fif' %s‘%e a?q%"bg e Such a
Flexi gg&lg@% %E%oﬁipﬁﬁéecméﬁeeﬁxzddne a@miooc@ E@ﬁﬁfaﬁlé egi stered

trade vant ageously, i'n the case of a silicon 5 May 20 06 WO

- 03/ 041ddw HeCHt Ippodcalas 5% (S mechranmmnglyachtmg thisi sealingsstepr fhe i on (TI M
conpri sed between 0, 1m an 251i anflexi Vi hi ckness

" whi ch fEPRER o the fempera ‘Ilr(,?aéﬁ co Eﬁ?ngtS(? %ﬁ% ﬁ%e"?egeﬁe%g seg‘ §8¢| ation and
whigh hs pélefmtamoqggn@eggggmgelmen 50m and 2mm can be used. The

flexible nenbrane 8 thus ensures that the various pressure forces exerted

dur i ngPassuseas ppplied éﬁ@f@mﬂy ¥eY tlae waler assermbly THrsCraIpplecdsingd of f ect s of
any geﬁ%ts.r 'F%r e§54r[:p§e,'epp}e§ure of 3 bars, applied for a period of 4 hours, is

suitable.

15 Note that the auxiliary layers 1 and 3 improve the adhesion of the layer of
- adhesive 2 on the silicon wafers 0 and 4.In addition, the auxiliary layers 1
and 3 increase the impermeability of the bonding of the silicon wafers 0 and

4. The bond will therefore be less sensitive to chemical attack, for example.

20 Figure 5 illustrates the following aspect. A flexible membrane 8 with porosity
and creep properties can be inserted between the second silicon wafer 4
_pierced with through-holes 5 and the evacuation plate 6 equipped with
evacuation channels 7. The flexible membrane 8 is made of a porous

_ material so that the redundant products can be evacuated via the evacuation
25 channels 7 in the evacuation plate 6 during degassing. The porous material
.can be, for example, a fibrous membrane made of expanded
‘polytetrafluorethylene (PTFE). The water entry pressure of a membrane can

be used to defide the porosity of the material. We can used, for example, a
flexible membrane made of expanded PTFE whose water entry pressure is,

30 for example greater than0,05 bar/60 sec and, preferably greater than 0,6
bar/60 sec. Such a flexible membrane 8 may be distributed by the GORE

company (registered trademark). Advantageously, in the case of a silicon




silicon wafers and possibly the effects of rough areas nuig gto the
presence of active elenents. Advantageously, the flexible nenbrane 8 is
made of a material, which does not substantially chemcally react with the
10 second silicon wafer 4, the evacuation plate 6 and the redundant
product swo Gzeinexanpl e, the expanded PTFE is al so a necenms@lddshat can be
advant ageously used to this purpose. After the sealing step, redundant
products still remains in the fixiqg | ayer 15 2.To ensure that the bond is
relatively resistant, |t .is best to ate the [ emai-nj ng redundant

br oductstef tayipg agofdl thialkess et Spd A PimestEd DerPlE b LR drised o
evacuag®,ihg ﬂéi&d’[@irﬁéxﬁBréﬁéiHﬁﬂﬂEta HieRBESSwhich B0 eirdx@mple! alehstvs cheni cal
reactions to 20 take place in the |ayer of adhesive 2, which also help to

i-npr ovequaetoh thelitatpl thiclonegsh vangtian parg iwhich ist pgefeeatdy jqompiiset es t he
heat i and ceqaling. c C of. her ﬁﬁfﬁh y hori zont al
axis r WéfSBn?'@“ﬂ zr%é",dyt \’/etlg??(r:t% ?asfld's ﬁ?\é@l.lgrr%gra urlee ?o I ch the

wafer asaaeblthal shexyansad pressury dbreedl exerted dirdngehatsenting seereases rapi dl y
up to a sealing tenperature Ts. Then the rate of tengefraghur_e i se slows

down cepRliaseramoymiyrnfBis reduces {he effeqinidgamy Seemed ottt
1 e”pergpgé]r?’wgfe?g %%S#ﬁf ﬁé%ect@to'flroh [ﬁlg‘% ChainlyORde @€EASSi Ng phase

at con tenpe e tenperatur drops 30 down to a
t enperpitesercd rof awive blenwentshddvantagegushnpibeaflexiblersner@prdre G2id s  sinmil ar

to cycle . In cycl . .t he degassin hase t akes,pl ace at,,a, tenperature
19 whiERAE 3 dutiepiaL hick: does BOE pobaAtRech SRR sES Bhdume oo
PC%fd 1BQ26R 68k Wifer 2UEKESs4QMtIn pIEt &5 afdUBeSeduhvant ?i‘odxh’tft&ﬂm punpi ng

effect. Alnpost all the redundant products in the | ayer of adhesive 2 can
t her efBore ¢xample, the expanded PTFE is also a materfal that can be

advantageously used to this purpose.

After the sealing step, redundant products still remains in the fixing layer
15 2.To ensure that the bond is relatively resistant, it is best to evacuate these

~ remaining redundant products.

Figure 6 illustrates an evacuation step. This step is used to evacuate the
remaining reduridant products. In addition, it allows chemical reactions to

20 take place in the layer of adhesive 2, which also help to improve the bonding
strength.

More precisely, figure 6 illustrates the heating and cooling cycles C1 and C2
of the Wafer‘assembly. The horizontal axis represents time, the vertical axis -

25 the temperature to which the wafer assembly is exposed. In cycle C1, the
temperature increases rapidly up to a sealing temperature Ts. Then the rate
of temperature rise slows down considerably. This rise is interrupted by
stages of constant temperature, preferably every 10°C, until it reaches a long
degassing phase at constant temperature T1. The temperature then drops

30 down to a temperature Tr, well below the sealing temperature Ts. Cycle C2 is
similar to cycle Cl. In cycle C2, the degassing phase takes place at a
temperature T2 which is greater than T1 m cycle C1.




evacuated. This ensures that the bonding of the wafers is 5ﬁ,tagtéo\égly
resistant. Preferably, the sealing step and the evacuation step are carried
out with several wafer assenblies. The assenblies are sinply stacked on
top of each other and subjected sinultaneously to the sealing step and the
evacuat i woogiap To sinplify this stacking, the waferrcassenbésses can be
individually pre 10 sealed in a step introduced before the sealing step.
This pre-sealing step can be carri€d out, for exanple, by

t herno-conpression at a relatively 1ow tenperature. A pressure of 3 bars
at a tenperature of 60C for 15 mnutes gives satisfactory results. 15

Mor €0VEHis ducckSsifd \GElaBe Qusisédaaypanf themeainhaebiisd effect] Ahostf aler the pre-
seal i 2& preferably by ionic bonbardnent. \Wen various wafer assenblies are
e

st ?ck wrpdusdant i prasiucth eingdbeelayies of aagdhesivh @ t pan stherefoee rBtighness are
mul tiplied, ., Th fa flexi i : i 6
Wi FeRlatdd TS Sablrd o thObEndihd BrHARars 1S el dl Rl U €

preyviously illustrates the followi ng characteristics. A plurality of

assenblies is manufactured. Each assenbly conprises a segling 25 slice that
i s fixelergbly. s sealing stephang H}%FW}“%@% WFe%ﬂfi”segn%gf“&@% ured in

the T old@ii"gafERMBEmHIs TRE BREEADIEY ot Bhmply StkkdIoh f‘? BB€acihe stack

conprises a plurality of pre-assenblies. Each pre-assenbly conprises a
base séthee aml sehjdctayl simukanewhsly ftoxhegsdalipgr stopoandi éhe iswacraiion he base

sl d th 1ing slice, Ih K furth | | east
 Suppl St PR TBBLG IR Saclie, th walshasr NS car et IR TR oG ¢y,
whjgh ée%leéﬁbﬁtéﬁﬁrhﬁ{rbﬁub&fbefoﬁ*@@hé Raaling stdie mgr&sbﬁﬁﬁg atsh édmt of the

sealing slices. he supple buffer |ayer thus enables to conpensate for
vari atborearrigdsowty faroesanple 3pp st mocomppession 65 ag relatively low

temperature. A pressure of 3 bars at a temperature of 60°C for 15 minutes

gives satisfactory results.

15 Moreover, it is advantageous to clean the contact studs just after the pre-

- sealing, preferably by ionic bombardment.

When various wafer assemblies are stacked, the effects of the geometric
faults and the surface roughness are multiplied. The use of a flexible
20 membrane 8 jllustrated on figure 6 will therefore be particularly

advantageous.

The method described previously illustrates the following characteristics. A
plurality of assemblies is manufactured. Each assembly comprises a sealing

25 slice that is fixed to a base slice. The plurality of assemblies is manufactured
- in the following :maxmer. In a preparation step, a stack is formed. The stack
‘comprises a plurality of pre-assemblies. Each pre-assembly comprises a
base slice, a sealing slice and a fixing layer provided between the base slice

and the sealing slice. The stack further comprises at least one supple buffer

.30 layer. The supple buffer layer has a mechanical rigidity, which is
substantially less than that of the base slices and that of the sealing slices.

The supple buffer layer thus enables to compensate for variations in




t hi ckness of the base slices and of the sealing slices. '%ﬁla&iz’ébé‘g st ep,
the stack is pressed which causes the sealing slice of eac re-assenbly
to be fixed to the base-slice of the pre-assenbly. 5 Cbviously, the
description of the node of realisation described above does not limt the
- inventi owooshiakt nust be understood in the broad sens@CTiBIZSS
above-nentioned description, a flexible fibrous nenbrane 8 made of
expanded PTFE has been used. O her éi brous material can al so be used, for

10 exajnpl! sone..fibrous,.co i nal end | rikcuyl a fy brous
corrposﬁﬁ‘éﬁh‘??&t ‘gﬁlh F??ghg?ﬁ%gn&g%lreboenahél %h‘#q%b?%uas cﬁ%éots? Pt eiﬁrré;t eri al
conpri sizel gl pesseddthict dausdd e geabngslive @f eachnpresassambly ltexibd| e
menbrane, which is porous enough, sq that redundant el ements can be
evacualixefl 1o the baste-slisg ofthe prgeassemblyt he i nvention is not linmited to the
case in which redundant 15 el enments have to be evacuated fromthe fixing
layer. In this case the flexible porous nenbrane can be replaced by any
supp! eObuidisly, | theedesunption of thamodd of replifatipni desmiixdaabow dges ess t han
that of the base slices apd.that _of the seal.i |ices, thus enabling to
conpenBgt MB&IWF%F?’BTIWHFW St pRauder @Oaﬁ'é‘r}g'ﬁigoe iSEBSS-and of the
sealing slices. 20 Advantageously, the supple buffer layer is chemcally

inert so that the supple buffer |ayer does not substantially chemcally
react In the abpee-meaftiated desssiptiony aaflexibler fibrous wientbname § @agadriaht product s

and; also sp t the . suppl e fer.l ayver n..Khesi s th erature

appli eﬁ’%}cferqg%% hﬁsog%eggﬁs%%eé Qtf{gﬁgtrﬁé%&aéecép Egsé %Splfsgec{)g er |layer

- i s1(n0t etdrfiple doine fitheuamenpditenateriA irepaauailanm fibshs ¢campesite For
‘exanpl e, various wafer assenblies can be stacked w thout using any

evacuamageripl likesilican garber or & fibrpus gosmposite material GAMPHSIRG@ASHser t ed
bet wee ngy S| j f T 5 . i silicon
waf er %?&aﬁﬁ@)% g/laogé egé‘% ) noq‘{eh?én?éésée ’a§1 vggﬁg’ | %e@,gga%éé:\g ?:goul d be
pl acedpoiiouscdriopghn sa that sedlusldrt elemenfsecarnbe iemacudted ifrom thy xingVor e

enerally, the invention can be ied in the case |n.,whi ¢h no yredundant
g a{a er. But the invention is neot ﬁBB{ed go e case ai'n which re&uncqan{

D!

15 elements have to be evacuated from the fixing layer. In this case the flexible
- porous membrane can be replaced by any supple buffer layer whose
mechanical rigiciity is substantially less than that of the base slices and that
of the sealing slices, thus enabling to compensate for variations in thickness

of the base slices and of the sealing slices.

20 Advantageously, the supple buffer layer is chemically inert so that the
supple buffer layer does not substantially chemically react with a part of the
assembly and, if any, with the redundant products and; also so that the
supple buffer layer can resist to the temperature applied during the process.

.25 Note that the use of a supple buffer layer is not limited to the case in which
an evacuation plate is used. For example, various wafer assemblies can be
‘stacked without’ using any evacuation plate. In particular, a supple buffer

layer can be inserted between a second silicon wafer of a first assembly and

the first silicon wafer of a next assembly. In this case, evacuation channels

30 could be placed directly in a second silicon wafer or in a fixing layer. More

| generally, the invention can be applied in the case in which no redundant

elements have to be evacuated from the fixing layer. In that case, one can
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el ements have to be evacuated fromthe fixing layer. In thgb%§%®96 one can
r layer whose
mechanical rigidity is substantially less than that of the base slices and
~that of the sealing slices, thus enabling to conpensate for variations in
t hi cknesswopds/outies base slices and of the sealing slicesecTiBRiessadhesi ve
| ayer 2 in the node of realisation described previously is a polyimde.
Generally, this nethod is suitable or any fixing |layer that can be heated

so that__gas is rel.e from,t he fi A Thi . - exanpl e
t her mo¥aY %IIW gsﬁggtqlgfze?g}ayﬁpé‘%oé% B¢ gl;ll)ée}r%{: %‘E}sﬁﬁgdr%g 5&1?8&%@3‘?8 1E:’%érrper ature
st abl etlahpveat betHeebped alidécant thae @fphsidsealing allickfetlaed ensblirgd eoent s
present in particular on the first silicon wafer. Mor eneral |y one can
use anSompspsrie|fay ¥ariatipng ant&mlﬁ@sarqfaﬁ%sgaaﬁeoslfqeﬁ : cgggéh% ISF%'é‘Xg 0 a

seal i ngl]ic?ési ce.” 15 In the above-nentioned description, the base-objects and
altn

the se g objects are silicon wafers conprising or not integrated

cirguits. But it can be other objects than silicon wafers. It is, for
exanpl e, possi-ble to replace a siligon. wafer . b fer" a.slice or a
subst ri’f‘% "‘Hﬁ%fé“’&f l_aie‘r"re?t é?%_i!e B’t‘ﬁf@ro ﬁ%{ls\éﬁppcg‘;gcr%\éﬁaﬁriwyﬁ%da ¥
real i Sﬁ%lkﬁﬁ{&?@éﬂe?&i&,&ﬂﬁé’hﬁtﬁb&as LliftaBlafor Ariyofixibbahfer Shateaui pwed with

open ¢ nels. More denerally, one can use any evacuation device arranged

- to evabeaied sedbatiZgas {7 adleesed doomathwefixing dier | xFidg cauddebe feor exanpl e,
L b 2 R el AR 58, Mo pPEGLL YaB SpisBZbRY o) o
t heg t ofehpératGlenetsbly abovei e tdip¥atafe afl datompasitite ofi fiiec netive
elements present in particular on the first silicon wafer. More generally one
can use any fixing layer, which can be arranged to fix a base slice to a
sealing slice. '

15 In the above-mentioned description, the base-objects and the sealing objects
are silicon wafers comprising or not integrated circuits. But it can be other
objects than silicon wafers. It is, for example, possible to replace a silicon

wafer by a wafer, a slice or a substrate made of a material other than silicon.

20 In the mode of realisation described previously, the evacuation plate is
equipped with open channels. More generally, one can use any evacuation
device arranged to evacuate redundant products contained in the fixing
layer. For example, it is possible to have channels opening out directly on a
sea]ing—s]jce; thereby avoiding the need for the evacuation plate as such.

.25
Note that the total thickness variation (TTV) of a layer is the difference
‘between the biggest thickness of the layer and the smallest thickness of the
layer. The TTV may be, for example, due to geometrical defaults of the layer

or to the presence of specific elements.




bet ween the biggest thickness of the |layer and the small esEfMgg'?g ess of
the layer. The TfV nmay be, for exanple, due to geonetrica aults of the
| ayer. or to the presence of specific elements. 5 May 2006 5 10 15 20 WO
03/ 041154 PCT/1B02/04655 10 dCains 1. A method of manufacturing a

pl ural it w®bsiassenbl i es, each assenbly conprising a JeEaiBegaessi ce that is
fixed to a base slice, the method conprising: a preparation step, in which
a stack is forned, the stack conprjsing a plurality of pre-assenblies,
each piﬁaﬁégen‘ol y conprising a base slice, a sealing slice and a fixing

| ayer ded between the base slice and the sealing slice, the stack
further conprising at |east one supple buffer layer whose mechani cal

rigidity is substantlally | ess than th t o] t he base sl.ices and that of
t he sei’ ed of g@né’éca‘t‘fb‘“%ﬁp%g Iy PbrASyER BF?’OF@Cl?rF‘SLS Hhess of the

base s|, ﬁ@%ﬁﬁ%h Ohediffy Sitk! BatSld CBiid A oK HMe LB, e Wifeliod e St ack

I S presse cause seal i | ce of each pre-assenbly to be fixed
t o t hecbarpristhg:ce of the pre assenbly 2. The met hod according to claim1,
whegein the base siice Qlatfih 355" Which % LAGMS F0HHERtnd B8l &'
comprising a plurality of pre-assemblies, each pre-assembly
comprising a base slice, a sealing slice and a fixing layer
provided between the base slice and the sealing slice, the
stack further comprising at least one supple buffer layer
10 whose mechanical rigidity is substantially less than that of
the base slices and that of the sealing slices, so as to
compensate for variations in thickness of the base slices and
of the sealing slices;
- a fixing step, in which the stack is pressed which causes the
15 ' sealing slice of each pre-assembly to be fixed to the base-slice

of the pre-assembly.

2.The method according to claim 1, wherein the base slice of an assembly

is a semiconductor material.

20
3.The method according to claim 1 wherein the base slice is in the form of
a wafer comprising integra’ted’ circuits.
A 4.The methoc;i according to claim 1, wherein in the preparation step, an
25 evacuation plate is placed onto the sealing slice of a pre-assembly and

wherein the supple buffer layer is placed between the sealing slice of the

pi'e-assembiy and the evacuation plate.

5. The methéd according to claim 4, wherein the supple buffer layer is

30 made of a porous material.




3. The method according to claim1l wherein the base slice igpjdydgag form of
a wafer conprising integrated circuits. 4.The nethod accordl ng to claim1l,
wherein in the preparation step, an 25 evacuation plate is placed onto the
sealing slice of a pre-assenbly and wherein the supple buffer layer is

pl aced bavowsamitshe sealing slice of the pre-assenbly mrdBiznesssvacuati on
plate. 5. The nethod according to claim4, wherein the supple buffer |ayer
is 30 made of a pqrous material. 5y 2006 WO 03/041154 PCT/|B02/ 04655 11

i br ous. e L dretpdrith ﬁ}éﬂéﬁﬂ?&%ﬁ” fosud e R BHRARAFR Thd 7 5 o

mat éri al fidro08¥sicsRs. expanded PTFE. S. The nmet hod according to claimb5,
wherein the porous material has a water entry pressure, which is greater
than 0,05 bar/60 sec. 10 9. The nethod according to claim11, wherein the

suppl e bUiARL LaMfbd! ﬁccéijaﬁ{g gy léfaiinrfeéy -wherein the fibrous material
5 comprises expanded PTFE.

8.The method according to claim 5, wherein the porous material has a

water entry pressure, which is greater than 0,05 bar/60 sec.

10 9.The method according to claim 1, wherein the supple buffer layer is
chemically inert.

15




