WO 03/ 041154 PCT/1B02/ 04655 1 A nethod of manufacturing a plurality of
assenblies. Field of the invention The invention concerns a nethod of
manuf act uworng/oaaipd ural ity of assenblies. 5 An assenbly coapriBexsicss seal i ng
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 2 767 966 ,conpcerns inte £d circuit device.
The de\% t&égadggm @qr&?gr avpﬁl,rgf' ﬂf&ﬁﬂﬁgﬁﬁ Srateri al and
circuits integrated with the sem conducting material. This active |ayer

i ncl udes an active side on which there are contact studs. An additional
| ayer is then bonded to this active layer via an 15 internedi ate fi xing

| ayer, figid ofaHY fnvehtiomosetting plastic. This fixing layer is deposited
in the viscous state. Apart fromits bonding properties, it is resistant

to the traditional solvents. Generally, its properties of bonding and

resi stapce,to solvents are te ratur ctjvate ing this

Lot vadTmineai e eRncpRimacnetied of porpifa s Bieelip Cesstiohing
layer. Apnksde ﬂsﬁy@ld%;n i Sedlifis BEQIUBaE {oikeHl 9 4 ABeV8lit€UThe

i nternedi ate chem cal reactions occurring, in particular, as a result of
thi s acealiag slice @nddherlzasenslice can daudons eaampls,otwelsﬂk;orewpé@lsal ly
solvents required to ensure that activation occurs 25 correctly.

CONFI RVATI ON COPY WD 03/041154 PCT/1B02/ 04655 2 Description of the
inve%:ﬂqo%obj ective of the invention is to manufacture a plurality of
asse i es

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 Iﬁlastic. 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.

CONFIRMATION COPY



wi th an enhanced quality. 5 According to one aspect of this invention, a
met hod of manufacturing a plurality of assenblies, each assenbly

conpri si Nyoa3webi ng slice that is fixed to a base slicepPCrhBozisitod
conprising: - a preparation step, in which a stack is fornmed, the stack 10
conprising a plurality of pre-assenbliges, each pre-assenbly conprising a

base sldce, .a .sealkng slice a fixing layer provided between the base
slice l?rﬁfc[rﬁgtlgé‘af’#ﬁges‘ﬂvc?&twﬂe stack further conprising at |east one
suppl e buffer |ayer whose nechanical rigidity is substantially |ess than

that ofpde éﬂg@c@@é DfS{HE Btveditsbrt N3t toPindafx2aké 0 pHii 418§ of Asdénitflies

conpensat e r varidtions in thickness of the base sliceS and of the

seal i ngvithiazeenhanaefliquialityst ep, in which the stack is pressed which causes
the_ sealing slice of each pre-assenbly to be fixed to the base-slice 20
of fhe pre-assenbly. The invention takes the follow ng aspects into

consi deyabir@hg @Nehal A¥pédieof tthis kneehtioh, aa spethod of nsenapthbrlg af a
base slice varies. This variation of the thickness is, in particular, due
t o somplgealityt of asseanblies.a¢arh assembly gomprisiag a saghngsdicefthahds dixetdaces

of theses slices. en_variqus assenblies are stacked, the effects of
t hese 38&5???8%81%? Frbeﬁbo r@RISI i ed. The supple buffer |ayer ensures
that the pressure exepteth duonngtep,hen fwkidld StPAcRNisCMnBACtRESSIHRKY. 1S

applied nore uniformy thus conpensating for variations in thickness of
t hé0base slices andcamprisngealplngaldy of ipresassemllied.| eash proeassemblyxat i on

O, T, VoS ARl o2 Rt <0 | TR AEL a2 P e
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

15 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

20 of the pre-assembly.

The invention takes the following aspects 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
25 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
30 slices. This allows a better fixation quality. The invention enables therefore

to manufacture a plurality of assemblies with an enhanced quality.



3 Drawings It will be easier to understand the invention on reading the
non limting 5 description below, witten with reference to the
acconpanywog@3dsiasd ngs, where: - Figure 1 illustrates a siPCirapoe/odesser; -

Figure 2 illustrates a deposition step; 10 - Figure 3 illustrates a
positioning step; - Figure 4 illustrates 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
Fi gur e Drawings rates the first silicon wafer O This wafer includes active
el ements, for exanple electrical circuits, and contact studs. 20 Figure 2
illustrates a deposition step. In this step, an adhesive |ayer 2 and,

optionag]ly.,., auxiliary |ayers and,3 ar Si n first,.sil.icon
vt er o v B o e, Sleslad dng HEARIEA FEaBid dhe ERCURUHNE:

| MpsT NRRRCHPHOrAGRGE, whitldie widheséfefen@y @b the Sadviophpan okRhwings from
a polyimde dispensed as an acid or ether polyamc in solution. The

t hi cknewlsenst t he adhesive layer 2 is preferably between 2mand 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

centri f_ugFf%ilreTflﬁlugﬂfé'tég' arsilitsyy Fafed: and 3 are, for exanple, several dozen
nanonetres thick. W 03/041154 PCT/|1B02/ 04655 4 The auxiliary layers 1 and
3 are preFiguiel d ilhastrates Aslepositien step;i nprove the adhesi on and

! TTRSV m’:abﬂé-utx)é f rﬂ?lgsetrrté- &a positioning step;

Figure 4 illustrates a sealing step;

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

Figure 6 illustrates an evacuation step.

15 Mode of realisaiion 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.



The assenbly consisting of the first wafer 0 and the layers 1, 2 and 3 5
deposited above is, preferably, heated. Consequently, the solvents

cont ai nedwoiog/oklyers 1, 2 and 3 evaporate. Anot her advant RGe&/1B862/t4biss
heating is that it fastens together the first wafer 0 and the layers 1, 2
and 3, naking it easier to handle thg assenbly. The heating also helps to

adapt t 0 <P No) ' [ t he
firer dhe AGsNEHPIATES 1 G Blald Brdtb AP HEcRba heRNIdILE 8 ififfRRIGE, R LIC,
a seconrddsidg amdahpéermehabilitp properdest act with the assenbly illustrated

on figure 2. The second silicon wafer 4 is pierced with through-hol es 5.
The positioning is carried out so that one or nore through-holes 5 are

opposi t c . t ' shl LeQn f Laye 1q 2 and
oo e MesERD S Lorbitingbr (. kP wdferob AGATAHENR el LWChAd s 7 ©
exappl eldpostedr avbgis) prefaadly ehedteel. f{Cosdequidrithy; othensdleencarohteinbetior e be
connected electrically to an external el enent usi ] One or nore

el ect r iiRdayeshded i 3cavRparate hAnghaer pavaptage nghiiﬁ/v\ger@%inigci?n% Brs o
d 4. fi Ll f . | 1, 2
ond 3 (AR ARIBIP e HSIRAEY o Mg dletayBhs 1S MR ST nfbiablBde KRS 1

waf er asskahllle th&igsemblyi Thes heatiey alssehklpigtstainpt to Whe ctougdimesaf er
assenbly undergoes 25 the follow ng treatnment. An evacuation plate 6 is

pl aced c{m: tnthe presrincesel theactiue efements endhgdirstisshcen ayafer §- equi pped

w th channels 7, preferably opening out on the sides of the evacuation

pl ate 6. These open channels 7 are used to evacuate the redundant products
cont ai IAgure® 3 Meust@sedss al?oé’itioaﬁﬂ Stephins whieh Latseeondcsiliconbywadggassi ng

via the through-holes 5 of the 30 second silicon wafer 4. WO 03/ 041154
PCT/ | Bettorssgntarct 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 O. Layers 1, 2 and 3 can also be pierced with through-holes
opposite the contact studs, for example by engraving or exposure. The first
silicon wafer can therefore be connected electrically to an external element
using a wire. One or more electrical connections can also be made between
the two silicon wafers O and 4.
20
The assembly formed by the first silicon wafer O, 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 which 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.



In the sealing step, the wafer assenbly is heated to evacuate the redundant
products by degassing and all ow chem cal reactions in layers 1, 2 and 3 to
take placwooBm4pasti cul ar, the tenperature nust be great erdriBo/a4hss boil i ng
points of the solvents present in layers 1, 2 and 3 to enable their
degassing. 5 If the tenperature is tog high, however, the bonding

properties of lavers 1, .2, nd 3 deteriorate. ,Eor I f the layer of
adhesi fllré é‘ecﬁ?%lf‘%gﬁ‘ﬂ” TN L 88?6151%?%&%&(35?%? égceg%ﬁggéghsertw C and
400C i produkedibsy éie%éssiﬁgrhﬂd? dllbwd dhiehtichBreaotibrts ikdugetageaighy, 3t i ng
this sealing stép the ranp-up of the tenperature is controlled so that the
degassitajeduasentn partichdapethetempgrabyehmyistdeg greatry thaix therlsidinge i s

lied unjf h fer nb f | ' .
ot £ote AL B sBhGnts e SEht In IRFEE 1Y 2 40 YO TRGPIS hR deediciiE: ™'
sui sabliethd pefiplegatuirtistide Highl, HAvovdrayieé Hohdiig propBRtii€y of Idyeradhes on of

the layer of adhesive 2 on the silicon wafers 0 and 4.1 n addi'tion, the
auxi | i and | 3iydeterioraéed Fari esample, tifiethardayeratf [adhesite t hectmasigtshoelof t he

il fers 0 and 4. The bond will th -6, be .
chem o BoiBrtic, 2 Fampeiaings eonsgiery heovaen AL eI Frkbably’ Kpec:.
A fl exichne bEeffP RiricBINY DY0POCOAIVaNntABEoGEKS RIRFABSfHik eSe A1y Reep NERN t ed

bet ween the second silicon wafer 4 piérced ™with through-holes 5 and the
evacuaramp-pimied e dempsdtune s ondtolied go thahrtbles dggassings dess et

menprane 8 i s e of a.porous .mterial so that the redundant products can
be .vag‘@:ﬁpeed"l Q‘?ﬁﬂ%ﬁ"%@‘é@h%éﬁﬁs‘% ti‘t’lﬁ‘nnel s 7 in the evacuation plate 6
duri ng pdegassd i appiRdPahfBsmRicver the WalerO8ssdabhe X@d:éampld LBisIa

menbr ane nade of expanded pol¥ytetrafluorethylene (PTFE). The water entry
pr essupress. Honexbmple, eapresserasyd3 thardefippliedt for p@eskid pf df hones, is

mat eri al .?\{ﬁﬁcan used, for exanple, a flexible nenbrane nade of expanded

PTFE witby ter entry pressure is, 30 for exanple greater than0O,05 bar/60
sec and, preferably greater than 0,6

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



bar/ 60 sec. Such a flexible nenbrane 8 may be distributed by the GORE
conpany (registered trademark). Advantageously, in the case of a silicon WO
03/ 041154WB@304BBL/ 04655 6 wafer having a total thicknes®CraBozussn (TTV)
conprised between 0, 1mand 251im a flexible nenbrane having a thickness
which is, for exanple, at least equalyto the total thickness variation and

whi ch | f er abl i sed b d_2nr b Th
1 et B Raving Al thiskitss Vektitich TR S iied PRoYEet S Bmi8Ba, o ¢ e
dur i ng 2t5en S8 3 dxTBleShRPnIFdhe BAPINES thdKddY whidhis foe@uaesplehat eédgict s of

any geonetric faults in the silicon wafers and possibly the effects of
rough &gead teaitheytatak thickmess pasiasisre astd arhiolhe ie| preteradly fepmprisgdous| y,

the flexible rane LS _made a enrqal , o Whi gh doe ot

st nOECAPEY SR cand, 2oy 4 Che fRESS it eibf BeRHARE, 8, s,
evaguakihaire$ #hat §harthridies P?Qé'sﬂﬁ%“for@é@@bt@iﬁad dbeingeydnakaling epx@@nded
PTFE is also a material that can be advantageously used to this purpose.

IAf ter a@gli;d?um@rmlgpﬁlﬂtam;ms Eimcﬂjfﬁcés tst;fi aflyrgtmmtb\w trfau_ltt@ _mxtih@gt t
ayer . 10 nsure al . e ., pon | refatl Vv resli sta , 4l S €S 0
by meua Ui SRS el RaE BT ABEnS et Bt e fuFES umpilly: ks 1 &%

evac Ua?r@@eﬁé@ g)f_ aBtive Séleﬁle,:nl%su PRI ArtaB¥8aYRY etH FlexiSeRIMbMBr4 6 UB dgnt

products. In additign, it allows chem Ccal réactions to 20 take place in
t he | ayeadefofzalitestaréal2 winichctoeas swthsibstamtiallyr ehemihallyagdihgvitistthengt h.

More precisely., fiqurg 6. i]Justrates the heatin nd_cooli,ng, cycl.es. Cl1 and
c210oF Ehutfetiirondtafi 4. hevdialon aeted ahf AR cédiaunf PFoaRES
verti caloraxdéamph, t el esaRled ePIFRighaldle Hafifhtassiemtat | saexprsed.
In cycle A, the tenperature increases rapidly up to a sealing tenperature

Ts. Thedvamtagenuslyoisadeitmthistpurpasese sl ows down considerably. This rise
IS interrupted by

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 redurndant 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 in cycle C1.



stages of constant tenperature, preferably every 10C, until it reaches a

| ong degassi ng phase at constant tenperature Ti. The tenperature then
drops 30 wows/osnsa tenperature Tr, well bel ow the seal i ngPCanpey@wssy e Ts.
Cycle C2is simlar tocycle CI . In cycle C2, the degassi ng phase takes
pl ace at a tenperature T2 which is great er than T1 in cycle C1. WO

03/ 041154 PCT/1B02/ 04655 7 This succession of cycles causes a type of

t hermal punping effect. Alnpbst all the redundant products in the |ayer of

adhesi ¥§;& sp@Beb %heép 3§c19§ cafiéas vyt of fh&meaSphASinBaiffddteAbopdt aa of

the wafers is relative resistant. ~ 5 Preferably the sealing step and the
evacuathenredepdant¢ paodiets o thiet Hayeevef aadlmﬁlm 2s samb| theseforne be

assenblies a st ac e er and ubj.ect ed

ol ¢ Shegual iR Sue Rt e e Bra Rl of TR R Bt 1
thisg stacking, t he wafer assenblies can be |nd|V|duaIIy pre 10 sealed in a
step :introduced before the sealing step. This pre-sealing step can be

carri e(ﬂ’remrabbortMaamh@,g btep avdrbhe oeyaasatiom stepaare|cariied! gut owith

t enper at ur e. essure ars a tenperature of 60C for 15 mntes
s, sevee el assenples TR eRtuics” RS sBbi steckied o top of Ea

cont achigétdid Yaib; @éttearsﬁﬁ\ﬂtaﬁeou ?a{d fHe Y8R SR ol 1198 'e%a@ﬁﬁﬁéhdm?m

When vari ous vvafer assenblies are sfacked, the effecCts of the geonetric
f aul t s stepl Thesisplifpdhis stapkingstle avafat taISperréﬂlesTctml teeinglivislufdlbxpge 20

A lin; A5BIREIn rateReEoR aed Pl (Hentralioh 5ot TRR BRceeEing ety arng

char actgricaified: ofit, %W@J{?ﬁ%l@f %ﬁeﬁhbeéox;:%r@éwha%& upegeladely aseendl y

conprises a sealing 25 sl |s fixed a base slice. The plurality
of asse¢efriperature. Whpreasture off 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 illustrated 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 rfnanner. 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



in the following manner. In a preparation step, a stack is forned. The
stack conprises a plurality of pre-assenblies. Each pre-assenbly conprises
a base swWp®g/04El56eal ing slice and a fixing |ayer provi dedChaBixEnsst he base
slice and the sealing slice. The stack further conprises at |east one
suppl e buffer 30 layer. The supple buf8f er layer has a nechanical rigidity,

whi ch i s, .substapntially |less than t of the base slices_an hat ,of the
seal i néﬁéqlflleesss. OP%’]ﬂ% tﬁ/fﬁpﬁﬁc%%ialnélr OF%&S% 8ﬁ3%§‘efsn o gf@ﬁt dheor
vari at ispAsk 118 pies8ad Ol cRaEes RO/ Sy sickhifckaas prefaddembRlasse bel i ces
and of the sealing slices. In a fixing step, the stack is presSed which
causes fixed tethid hgseislice aoffthegeie-assembbenbly to be fixed to the
base-slice of the pre-assenbly. 5 Coviously, the description of the node of
real i sation described above does not limt the invention, which nust be

under stogdoLRLy, Nhed HRaEriPEIBSE of Re tABARLON BedlbtitiN RIbsdedd Bbbed dges

t
flexible fibrous nembrane 8 nade of expanded PTFE has been used. O her
fi br ounatdiraiti e gwendian whidssstfloe unterescadpirethe breadisenses conposite
material, in particular, a fibrous conposite material like silicon carbon
or a fibrous conposite material conprising glass and PTFE. More generally

one cafnugfe aByvéliRehtbfeAeadS @ tionhhdlksiBle BBFOUS BBAIIANESY hAdk of
redundant el enents can be evacuated fromthe fixing |ayer. But the

i nvent iegpansledoPTFEnhas daen tised c@¢her fibrhiismateiiabdean also deepsedsfdrave to

et aS8usilel 587t B b B i Bl P ARG S el
rigi di tpfatesiQuUped 8flidddl birb&s dridabréhdicothpbiite kAR rdll iapABfhd BRlss Of

the sealing slices, ‘thus enabling to conpensate for variations in thickness
of t he arak P HE c Momngeokralle craldan we eny. 128ibddveremgens | whicheissuppl e

o e L e B L0k BB B ol ™

layer. But the invention is not limited to the case in which redundant

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



assenbly and, if any, with the redundant products and; also so that the
suppl e buffer layer can resist to the tenperature applied during the
process. Wb motHast hat the use of a supple buffer |ayer ispPaatiBbi/ossed to
the case in which an evacuation plate is used. For exanple, various wafer
assenblies can be stacked w thout usijng any evacuation plate. In

particular, a supple buffer |ayer ca e i.nserted. bhetween a second silicon
waf er &SeaaPVrﬁﬂg&sBHﬂfﬂ]ela?ﬁr hose W%&%PF?@&&&&Y@P %&b%taﬁ’ilaﬁg'agessgnbl y.
In thi $haaSthatC¥P@iae Sheedahe dthicoptie l&aﬁh%cgsicég, r@fid ¥nhBliagsecond
silicon wafer or in.a fixing layer. Mre enerally, the invention can be
appl i e¢onmpersateafor variafions inothicknesmof thel lasmsicesand of bhe eeatingt ed
fromt hfigf i Xxing layer. In that case, one can WD 03/041154 PCT/1B02/ 04655 9
use anyStppl e buffer |ayer whose nechanical rigidity is substantially |ess

thag that of the base slices and that of the sealing slices, thus enabling
to conpensate for variations in thickness of the base slices and of the

seal i nFhesladbesives1ayer 2dire dhve maede of 2rcatisationndéscbedepidviemslynis a
described previaqusly is . pol yi m.de. rally, this thod.is suitable
for anyp Y’E’Hﬁj& %@a?}‘émq\% Odﬂéaft&ar@&a’t%aqny @f&“ﬁayeerl_ e %6m t he
fixing HeaYed- sd %tﬁ B dishefelbed CHBiP! the! BiMPSIAVEL NI THISSEdAA Wet forcr eep

properties and which™are 10 tenperature stabl e abdve the tenperature of

deconpesample dherhwsattinge plabtnenwdtlpr eseap propentidscudnd ovhiche drer st
siljcon wafer, Mor neral | y _.on can use any.fixing |ayer ich . can be
ar t ng Smﬂ?rf#‘)’(r"a sgﬁgﬁa ?Iquo & the gemﬁﬁiﬁfw sqr}i @%?OT?%FW%hedffagg‘?/@Wrﬁ i oned
descri RidpRnts Eﬁe@@ﬁfemgﬁfef&uaﬁn@nt it 988l iEoRPIREES MBEE gehlkk &Il ot er s
conprising or not integrated circuits. But it can be other = objects than

si | i coramafueses anyt fiking flayer xaintle, capodsi bireanged dpl fisea abasd istioa 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
sealing-slice, 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.



wafer by a wafer, a slice or a substrate made of a material other than
silicon. 20 In the node of realisation described previously, the evacuation
pl ate i s wegaioppied wi th open channels. Mire generally, on@CxaBoausiesany
evacuation device arranged to evacuate redundant products contained in the
fixing layer. For exanple, it is posﬂ)bl e to have channel s openi ng out
directly. on a sealing-slice, thereby avoiding the need for the evacuation
pl at e A, 25 Note that the total thickness variation (TIV) of a layer
is the difference between the biggest thickness of the |ayer and the
smal | est thickness of the layer. The Tl V may be, for exanple, due to
geonet r lcA method tof sanhfadtuying aopluralitbreot%rm@ﬁd@h@, eadeidssemebbnent s.
WO 03/041154 PCT/ |1 B02/.04655,. 10 ai 1.. A nethod of .manufacturi

ol U ol COPIRFISIE i PEALIE aSHRE ot iFy BEbmde & S <l nghe) ey i s
fixed tCQ,Iﬂpgg .slice, the nethod conprising: 5 - a preparation step, in
which a stack is fornmed, the stack conprising a plurality of

preSassenbl i es, each preparstiombisyep.conpwhicnp sthek eissfomneda tbeastiank sl i ce
and a fixing |ayer rovi ded betlwegléal thg base sl ibe and the seali rrll\(iBH l'i ce,
the stack further € sing A pluralie; of preanserablicy s 2<h Rrerassiplse

nmechani cal ri gi di tyc&ﬁxpﬂ&ﬁgaﬂtb%é %H&?%td&!ﬂiﬂghéhc@fanah& ﬂﬁﬁ% $hy&es and
that of the sealing slices, so as to conpensate for variations 1n
t hi ckness of the bapeowdéedebetween dhet hase eslidengnsl ithessealing fslidendthst ep,

pre-assenbly to be PR METI%e RGP, at [Cast 'ond “Buppfk Durfcs Tay&"
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 integrated circuits.
4.The methoa 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

pre-assembly and the evacuation plate.

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

30 made of a porous material.



of the pre-assenbly. 2. The nethod according to claim1, wherein the base
slice of an assenbly 1is a sem conductor material. 20 3. The net hod

accor di ngwpe3pkEassn 1 wherein the base slice is in the for®mCefiBo2z046&s er
conprising integrated circuits. 4. The nmethod according to claim1, wherein
in the preparation step, an 25 evacu? ion plate is placed onto the sealing
slice of e- ass and.. rekn. s e ff i S.pl aced

bet ween t e 1HEarreiod pelOngnf S 18 et e forafy Shaldill B&e. s
The net hogbhp&ss® ndhtedid1o cl aim 4, wherein the supple buffer layer is 30
made of a porous material. W 03/041154 PCT/1B02/04655 11 6. The net hod
according to claim5, wherein the porous material is a fibrous material.

7. The net according to ckaimg, erein t fi.lr terial .

conpri ses gﬂb“én &ﬁﬁgFéCCQFWJ& h%vnaugccé;r ayhlﬁarepg gﬁgl :ﬁtg,%l\ﬁherpg‘?qp?lhe
por guUs Me¢&iMseldSpand&d PTFENtry pressure, which is greater than 0,05
bar/ 60 sec. 10 9. The nmethod according to claim1, wherein the supple buffer

| ayer is chemically inert. 15
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



