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1 A nethod of manufacturing a plurality of
assenblies. Field of the invention The invention
concerns a nmethod 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 é&anple, two silicon

A mefthod of imanarfactrimg & plurapity of assemohiies.
nunber 2 767 966 concerns a secured integrated
circuit device. The device includes an active |ayer
with a sem conducting material and circuits

. Jntegrated with the sem conducting material. This

Field qof IYERtiGR | udes an active side on which there
are contact studs. An additional |layer is then bonded
to this active layer via an 15 internediate fixin

The aysition conernnp kermzthad nfvsanufanfupins ai plurakityg of assemblies.
fixin | ayer .is deposited j.n the_ vjscou t at g, .
An asssmblYs CHINRINES 7 Grerpgeslics ithag 1 5883, 48 thageh ke, The
ahgf idd ! Bee CRAYAILY exhinpler 8P8 Hli@m Mafers.
se gﬁ%é}égglgﬁﬁggﬁ\(%gn%% to solvents are 20 tenperature
activated. During this activation, redundant products
. are forned in the internediate fixing |ayer. Some
Prio¥ @gtindant products are products resulting from
various internedi ate chem cal reactions occurring, in
particular, as a result of this activation. O her

The Rxdmctianiatenbdapplcatien aaknlert £ 26PeBB8l Icpnsernem ssecured
requi red to ensure that &tivat_i n occurs

integraitcbcehgui Govie Sl GRULF RBRGST ThearilenlwgE Wit 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
intermediate fixing layer, for example a thermosetting ﬁlastic. This fixing
layer is deposited in the viscous state. Apart from its bonding properties, it is

resistant to the traditional solvents.

Géneraﬂy'. its properties of bonding and resistance to solvents are
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 parﬁcular, as a result of this activation. Other redundant products are

solvents, especially solvents required to ensure that activation occurs

correctly.
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One objective of the invention is to manufacture a

plurality of assenblies wth an enhanced quality.

According to one aspect of this invention, a method of

manufacturing a plurality of assenblies, each

assembly conprising a sealing slice that is fixed to

a_.base slice,. the thod conprising: a preparation
Des%’??g‘,m?ﬁf\ﬁﬁied?vf’g?ggk is formed, the stack

"conprising a plurality of pre-assenblies, each

¢ BVRItich N8 b Bidthife aapg&?aln' 9of hsE€mbli

Onegé]@egﬁfléﬁnﬁghq ayer tln%lrlovi ded between t he base I?ce ©s
withaml ehhereed|quedityl | ce, the stack further conprising

at | east one supple buffer |ayer whose nechani cal

rigidity is substantially less than that of the base
Accortiiri®So?bfe! Adbe &' of s SRVERBOR £ §8ettiR BT Manufacturing a
e co’rxrf)%ngat eef o;ﬁ%ar?a:tlﬁ%)ns I n E‘ﬁlﬁcknesg of the base g
pluralifyceSassainbliés,t dwcls ass¢mdly conguisingfa sealing sbpe that is fixed

ich_ the stack. i ressed which causes the dealing

toagg?%é”hSF’ g‘aecﬂmﬁpga &0 be fixed to the '

base- sLi ¢ pifpalBof! 81¢t: SRR Hich! B sAMETS] RimidCthe stack

the following~aspects 1nto consideration. Cenerally

the thi ckorepsistig a phatality of pre-assemibiies, alach pasassembly

slice varies. This variatign of the thickness is,. in

parti cul &OMBHENG & RAscyeline A scaling slicthand 3 Bxng layer

parti cul oSG t afinl

When var ia%rus asse Ielgfélskg‘?eﬁ%é;%ﬁigg,&{lﬂeﬁgﬁfs%%ctsgggﬁce' the

t hese geastatki further atompsising aimlesstploned sufipde sbpffee layer

buffer | ayer ensures that the pressure exe t(id duri ng

the . fixi ighese gnechanichl Figdilysissn ,Star@tl@@w £89) that of

uni form y;t.h c Ssatjin r L aL) I O3

t hi cknessthtgf l,btsaf?g %iaiggéls?#geghéﬁdpfg?ﬁ%h%é@gﬁ i%%c%so so as to

slices. Tdimpehsaresionr waidteons i dhicknebsadl the bhlke slices and
i nvention enables therefore to manufacture a
pl ur al i t yofdheseading slicesyi t h an enhanced quality. 3

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

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 thickmess of the base slices and of the sealing
slices. This allows a better fixation quality. The invention enables therefore
to manufacture a plurality of assemblies with an enhanced quality.
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Drawings It will be easier to understand the invention
on reading the non limting 5 description bel ow,
witten with reference to the acconpanyi ng draw ngs.

where: - Figure 1 illustrates a silicon wafer; -
Figure 2 illustrates a deposgition step; 10 - Figure 3
illustrates a positioning step; - Figure 4
illustrates a sealing step; - Figure 5 illustrates an
Drawfiy@t ageous variant of the sealing step; and -
Figure 6 illustrates an evacuation step. 15 Mdde of
realisation of the invention Figure 1 illustrates the

fjrst silicon er, O This wafer.inclu [ :
It v B pasier ;) obitieihtand thd, feRbor el FpdaRE BUE non Jymiting
desceip below! Swfiftetr hithStdfete@iveatslemes acbomilgAng| Arawings,

this step, an adhesive |ayer 2 and, optionally,
whereuxiliary layers 1 and 3 are deposited on the first

silicon wafer 0. The auxiliary layers |I and 3 include

one or nore adhesion and inperneability agents. 25

- Fi eaﬁhg'gétygtésa{ygme%ﬂﬁa%@ferabl y obtained froma

ol yim di spensed as an acid or ether polyanmc in
- Figiret? dhustThkestadepasidionostephe adhesive layer 2 is
~pref ly between 2 pmand 30 m The auxiliary |ayers
- F ﬁggﬁh‘%@tﬁﬁé’f Bf’ﬁ%‘}cg"lﬂggsg%'si | anes. They are
- sﬁgﬁgu&gsigsgm' dt&y; Vviscous state in a sol vated
orm for exanple by Tentrifuging. The auxiliary
- Figayersillusirates au advantageomsprariankobils serlitag step; and
nanonetres thick. 4 The auxiliary layers 1 and 3 are
- Fﬂ&”é‘f:g’g&%r‘#@ét%eYﬂ%‘Pté%ls&Pto i nmprove the adhesion
and i nperneability properties. The assenbly consisting
of the first wafer 0 and the layers 1. 2 and 3 5

Moddafosalisativmof the inwexitionbl y, heated. Consequently,
t he sol vents contai ned

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

elements, for example electrical circuits, and contact studs.

Figure 2 illustradtes 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.

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
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.
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in layers 1, 2 and 3 evaporate. Another advantage of
this heating is that it fastens together the first
wafer O and the layers 1, 2 and 3, nmaking it easier
to handl e the assenbly. The heating also helps to
adapt to the roughness due 4 o the presence of the

%1%6 el glts?@a é}étﬁ%aﬁlkl 1'1&&@ V@lfeﬁr C\%%C&QO improve the

oSl ing s I'n

adhéﬁ@ﬁ%@hh}:@ﬁme% Iélrdrﬁ:rtlsst in cont act with the
assenbl y lustrated on figure 2. The second silicon
wafer 4 is pierced with through-hol es 5 The

e SLOIRY, Bkl b St ryhoh, 908, B gl 2 snc 3

depcfdﬂfeﬁi abbveiid, pfcmaier h@atdcﬁ}@(bﬁsel:_[ueht@ﬂ Oth’é @tﬂmentesoontamed
be pierced with through-holes opp05| te the contact

in layerasl. £endaayaronaiccAgothengdyantagostthis gating ig; that it

fastild LGRAMERIRE AAF S © 208 AR £0BRES! Hlaflor HAGMEY: casier

to hgh@id the %sééﬁiﬁl?cﬁmheﬁﬁﬁgahm helpmts d@l@lpwmthé reughness
two silicon wafers and 4. 20 The asserrb;ﬁ/ foarred by

- due tonéhe presengd ke &%ﬁi‘é@ elemenis pafhedirst s

the second silicon wafer 4 will be referred to
hereafter as the wafer assenbly. Figure 4 illustrates

Figufe B alust@afdseh, pbditivhisd stée inewhiclass saddd willeny aesfer 4 is
25 the follow ng treatnent.” An evacuation plate 6 is

put m gonthainwithethe asaembly iiluatrated orufignre ZvEae secemd silicon

watef £'15 PiEreet MBS trohdn BORAa: The BPSHEHRRk s SRS But so
that OfR"G€ nSoré tiYoRighSBE1ds05 %Céﬁﬁ@sﬁ@ €hé %ﬂgﬁ%ﬂgt_}uds of the first

products contained in the layers 1, 2 .
silicay avalat i QmLaymm 3, B andg8seamplsp be ipdendedowith Kbrewgls-holes

ot R e Py B
silicdr® WHIEAHan Bﬂ&%‘esbéycdiﬁ%%éﬂ r&leé!ﬁ‘fé fyvaehemesahl element

reactions 1n layers 1, 2 and 3 to aké place. In

usinga wilcu| @ne drhmdre rglectataal ezammctMSgemtadJBO tteamadeebetween
boi |

the tWOI sﬂicgn wafers O and 4.

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 illusirates a sealing step, in which the wafer assembly undergoes
the following treatment. An evacuation plate 6 is placed on the second
silicon wafer 4.This evacuation pIate' 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

second siliccm wafer 4.
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points of the solvents present in layers 1, 2 and 3 to
enabl e their degassing. 5 If the tenperature is too

hi gh, however, the bonding properties of layers 1, 2,
and 3 deteriorate. For exanple, if the |ayer of
adhesi ve 2 consists of poI§§n1de a tenperature

tn o e e bt oS AR IS St s ot e Fofunctant

pma%l%@é rﬂ(}gfiégﬁ gednd MW BheinikAE rE SRR 1418 %éx% L, 2 and 3 to

cont hat the degassi ng does not
takevplakea Inqmeaiﬁcgﬂadetjnes sempefdiwe Pretshe grcattmﬂﬂlaredhe boiling

ol S L o Sl
If thé e | et y\ﬂf e 18 ﬂE‘B éve%‘é&'t abd %Oﬁle %ﬁ?@Péﬁﬁs &f‘%gers 1, 2,

auxi ayers | nprove t on of
and |3yéetevforadelh &orv exﬂmpiei HE did ilaper vaft adhe@wamcﬂ Aadnsists of

addtlon the auxiliar ers 1 ase. the
polyi; RelSERPSTAULS CPWM%REV%W ?ﬁ@qg a0 490, lér%néable it

can ﬁﬁ ga‘lfrﬁat t an b?lodr: %(%?{tgég%lgﬁgl gure %rlfliuit' ustra Step the

ramp-ing fodS | thenitappaspirnt. isAcbhérolkide soetiatatiee Sdegadsing does not

porosity . and properties can be inserted between
haPPFﬁe‘@élé&qE’%mg%cgﬁg E ‘pi erced with through-hol es

it h , )
Presspdl s pEBYBAIRMNA Y&l Tl A PERERIBIY, ol YREHRIE Wbing 2
prespFavexaniple, alpressttaiof hbarsdapphed for adpetisdadt bwours, is
. evacuated'via the evacuation 25 channels 7 in the
suitablexcuat i on pl ate 6 during degassing. The porous
mat eri al can be, for exanple, a fibrous nenbrane nade
of expanded polytetrafluorethylene (PTFE). The water
Note ¢Abt \ther aQ%IQEXérsITQF@ﬂdr@ Iﬁ%OVEeﬂid:Sﬁdhé@IOﬂEfif tke layer of
the porosity o e materi al can used, for

adhegivgnd|qn the 3111@&111 ratens ek 4rid additienp e agxitiany layers 1

* o R0 Bl FARERBAGAAY'S P ol b BIEBRIBIPAGHA 0 anc

4. The &fdrﬁ@uﬁﬁcthe%f‘e defllbsx sbhsitiRMy eheémicdTmttick, for example.
distributed by the GORE conpany (registered

trademar k). Advantageously, in the case of a silicon
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 cha'x;mels 7. The flexible membrane 8 is made of a porous

material so that the redundant products can be evacuated via the evacuation
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,

for example greater than0,05 bar/60 sec and, preferably greatér 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

»
v
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6 wafer having a total thickness variation (TIV)
conpri sed between 0, 1mand 25m a flexible nenbrane
having a thickness which is, for exanple, at |east
equal to the total thickness variation and which is
preferably conprised betvve%g 50m and 2nm can be

d.. The fl exj bl nb 5 hat t
wafey 08 % Hls] UPHRASCGu AR (i1 T CPRPRAG DetyFr O [um and
25umt &Pnéfible ﬁﬁ?ﬁ‘){éﬂ?éz‘a &h?gig‘k»tm&iﬁhésé RAHERSs [ o g%fgfrl]i?ﬂﬁi?’ at least

of "any geonetr n the silicon wafer
equalobsitheytdtad @iifleness ovhriadiogh aardbaghicki n$ ypriferatdy t ¢oamprised

resence of active el emepts. Advagt ageoy , th
betwReRy SRV o, 2Ris FEn AEUSER. o HatLotale maRtagseS thus
ensulfs (At thafva-dohy rrSdiAtnct Rtk Hriif e SBARARGtep are
applieet unmforinlyt Gthist redudesr tlex @ffricts dfhangxgeometti®TrElssin the

al so mat eri al that can he adyantageously used t
silicqiy; & ?p%’%@.P%FtiBg’ the %&%ﬁtﬁna%[ JPugh ATERH dHAIDLY due to the

presBASEA St h A" e e Yt afBrane o

madéasdfta tmatsridy atleichhdees notnaibstagtiaduchenticglly deacts with the
tes an evacuatio

_ Figure 6 il]ustr / step, This step,is
second ciliben svaleti e, Evaquhom gtc Buanddhe Prdiadest prpducts.

For WEHAT (s SULSIRERCEEE fesaons bdBdektay o be

advahﬁﬁgmlylmwoﬂmdﬂﬂepmagth. More precisely, figure
6 illustrates the heating and cooling cycles d and C2

of the wafer assenbly. The horizontal axis represents

t] Y [ i e r et '
aver, 1P pehilfi Sebi 3pAtady Prodifers R Rhk{ ! ¥heBang layer
2.To e@0eE ahut ehies6:12A 96 Telaabrely Yesigtant,dit 46 ddstdo evacuate these

tenperature Ts. Then the rate of tenperature rise

remadngysretiipdashpreduelsiy. This rise is interrupted by
stages of constant tenperature, preferably every 10C,
until it reaches a |long degassing phase at constant

Figutee BPAnAtsiRsThn dWifeufIesiép! Thid &tepr@Pasdd wowhatwate the
a tenperature Tr, well below the sealing tenperature _
remameingyelwidant products. In addition, it allows chemical reactions to

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
the temperature to which the wafer assembly is exposed. In cycle Cl1, 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

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.
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simlar to cycle CIl . In cycle C2, the degassing
phase takes place at a tenperature T2 which is
greater than Ti in cycle C1l. 7 This succession of
cycl es causes a type of thermal punping effect. Al nost
all the redundant products,} n the |layer of adhesive 2
can therefore be evacuated.” This ensures that the
bondi ng of the wafers is relatively resistant. 5

. P | i e
This 1B of £eS AR R, O Ehdrpiaf Ao et Rimost all
the aedeafidanes produstspiry ﬂieadhydr oof tadhediveagh caol héwerefore be
and subj ect ed si mul taneousl o the sealing step and |
evacppiedyHisaneressthal thed Qﬂ‘i/iﬁg qfﬂﬂ@hwgfegﬁaémﬂéwq%h gesistant.
waf er assenblies can be individually pre 10 sealed in
a step i ntroduced before the seali ng step. This
Prefditibly ethéd R@ading) st ank ther évatatiin dtep Qmilmlrﬁedb(y‘ut with
thernp-conpression at a relatively |ow tenperature.
seve{ﬁle‘ggtﬁreaseﬂembhaﬁz sThe agseamliesanrg sipplsstacknd op top of each

e 831 Q8oL BBASY g BBy ol g bipouaion

step.tTe sﬁhpﬂfﬁ Qﬁis sthckingf dicafebissablicbaiabembdividually pre-
When vari ous wafer assenblies are stacked, the effects

sealegk in pestgpdpbroduced belore theseabingsstiopa ddiis qugHralingstep can

p h a
be ARRAEPUECfon BHRIC BY i thsPuRBrd i B f asfagiygly low
tempReNAiteade pressulteof1 B b descCtdlparatifé SUSDIC for 15 minutes
illustrates the foll ow ng characteristics. A
givesmatisfactoyyoesudlsenbl i es is manufactured. Each assenbly
conprises a sealing 25 slice that is fixed to a base
slice. The plurality of assenblies is manufactured in
Morebbér 0! i Oaétvidin Q{s td BleduP B &oRither sthfB, judt dfdikthe pre-
is formed: The stack co rlsesapuralltyo
sealing cpredferatly ibgsiorsa diomlp Bhbly conprises a base
slice, a sealing slice and a fixing |ayer provided
bet ween the base slice and the sealing slice. The

‘Whert WAfodd WARE 5850bEES Al LEAGteNEhé WiRlAs LY tBE geometric

faults and the surface roughness are multiplied. The use of a flexible

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

-slice that is fixed to a base slice. The plurality of assemblies is manufactured

in the following 'man_ner. 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
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 com_penSate for variations in
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30 layer. The supple buffer |layer has a nmechani cal
rigidity, which is substantially |ess than that of
the base slices and that of the sealing slices. The
suppl e buffer layer thus enables to conpensate for
variations in 8 thickness @f thqg base slices and of

thicﬁx];c?sssgg Itflv\ﬁ iq)c%ei §hGes Whdof 'tfi%: I%%gﬁﬁs'%p%]éé%? Ié’IZ1 %ﬁﬁ}lﬁdgsstep, the

pr €ss causes e sea
stackris-pesesd which bausés thd senliieshes ofsddale poé-ddsembly to be
re-assenbly. 5 Cbviously, the description of the node
fixedoto ﬂbfab%%ns{‘@ﬁ of 4B RISASEHAY- does not linmit the
i nvention, which nust be understood in the broad
sense. I n the above-nentioned description, a flexible

Obvif)hbgo Lﬁl&”ﬂﬁ@é@%ﬂoﬁ of ke ahode qfarsidisalibE deasribeé mbove does
used. O her fibrous material can also be used, for 10

not limitrihiednvesgiony vrichsmysihesindersioediin thy hroad sense.
particular, a fibrous conposite material |ike silicon
carbon or a fibrous conposite material conprising

In thel abgve-aiéhifhidd d¥sceipipmg raflexisledilt@ud seerdbyane 8 made of
flexible menbrane, which is porous enough, so_that

expapdgd R hascheemn sash Qe lorptema tqe8 alsg hg used, for
he i ) o not Limn . ‘
FeFomEdio CBE B Inelerdd 4 b EYLE & BPrGEF Relbosite
matei@ likiexéilisoh a@bon! 6r hMilsrotdseompositeexiabéal sonprsing glass
menbrane tan be replaced by any sSupple buffer |ayer
and RAGEe Mesehgenerallyr ogedeay wse aamgs diexibly mpembrgnenavhich is
that of.th || d that f.th | i .
poroy Ehalen: 1 4RERSelngeRs bt cell o FRadiftan B the foine
layer! IBeKRBES inintide RasRtSHhRY a8dieé &4 $AaWHIGh redundant
slices. 20 Advantageously, the supple buffer layer is

elememisnhaet Ly benevacuatedifzon the fixing layan Inecthis ppase theddexible
not sub@l; antial ly, chem cal(lly react with 2 R L, oi t he h

porous smepbralify can bR TeRIpCRd t RE  AOYL AYRRIC ) PRIGE: g1 whose

mech@nialss l‘ﬁ@t is! &ﬁbs@ﬂ_?ﬂmﬁr RuE 8 BYA" of Bk base Hlicks and that
the tenperature applied™during the process. 25 Note

of the kealing elives dfusepaplihg toutdrapehsagte farsvandatibngiin dhickness

' tp the, case i,n ich .an eyacuation plate is used. For
Ofm%_ﬁﬁ?ﬁ)ﬁ]é?eﬁlﬁpﬂﬁfﬂﬁa?@%gé?ﬁﬂ'i es can be stacked

Advailt: li%ieifs% fsg(iekg AYpRY Ml By ¥ Schddlidfly iRl S0 #hat 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.

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

could be placed directly in a second silicon wafer or in a fixing layei'. 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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| ayer can be inserted between a second silicon wafer
of a first assenbly and the first silicon wafer of a
next assenbly. In this case, evacuation channels 30
could be placed directly in a second silicon wafer or
ina fixing |ayer. More gaEFrally, the i nvention can
be applied in the case in

use Wespmplsebgﬁﬁe dayer whena Mﬂéﬁg@ a.ri]é 151 l Haptally less
9.1 | .
tharf 83t oF D A" pARLGRIPH! e e BB nabing to

ani cal. T1gi I'S substanti a
compénsdte forseridtioes ianthitkaesbdf the basal sligesshndes] the sealing
_ thus enabling to conpensate for variations in
sliceghi ckness of the base slices and of the sealing
slices. 5 The adhesive layer 2 in the node of
realisation described previously is a polyimde.
The @tREld Yayerh® sinméhBoghdde efirealisatidordestyriiédkiprgviously is a
| ayer that can be heated so that "gas is rel eased

polyimisie. Grnerpfly nthisapesthodis sudtahle for apy: eg that can be

e t] -RI ' ' or i e d [
heark GIGHALLALE 18 PAERERL A, FHERRRRRCH SRR gphid be for
exanijsle0 'th@ﬁhbb@tﬁx@% plestess | with etregpnipropeetiest aml which are
particular on the first silicon wafer. I\/bre_%ener Iégy .
temperatweantalde abgve ithentempgeaturanel Reeamppst Ppaﬁg ¢ active

to, fix e.sl. (o) [ .Sl 5 t
ctembid bR paHiE0ek o cyB sk MySl Sred Ml Bncraty ome
can §88! Ay MEhgCkYerakhichl tapnbaaireasgedner i agbase nslice to a
integrated Circuits. But it can be other objects than

sealinglslicen wafers. It is, for exanple, possible to
replace a silicon wafer by a wafer” a slice or a
substrate made of a material other than silicon. 20 In

In thelgbdRd@epftiorRd desiripoAC B¢ bhse-dbjenistatsd \thet sualing objects
evacuation plate is ‘equipped with open channels. Mre
are sildensr atdfers comprisingser any integrated elrcudlsyiBat it candegl other
. to evacuagte redundant .oreducts cqntained,in the .fixing..
objeqts,BhR" iico, Faifs: It 15 dongxdmiie PoOREIG Yo iplabe ' Sitcon
Wafeloﬁg_@ RAFQUL didesst L suistPateSBAUE M sShidtBrial bEheP¥han silicon.
~Tavoi ding the need for the evacuation plate as such.
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.

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.
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25 Note that the total thickness variation (TIV) of a
layer is the difference between the biggest thickness
of the layer and the small est thickness of the |ayer.
The TIV may be, for exanple, due to geonetrica
defaults of the |ayer or t? t he presence of specific
ci .elements. Cainms 10 1. A ne %od of manufacturing a
aﬁﬂiwality of assenblies, each assenbly conprising a
sealing slice that is fixed to a base slice, the
method conprising: 5 10 15 a preparation step, in
1. Ahinethed sofatrangfaobuning at pbustiykof esapmbliesg each assembly

lurality of. pre-assenbl,ies, .eagh pre-assem).
comBHfih o ngeatifh.oales a3, 053A 48LR BERENGute | the, gmethod
comi;ﬁ_gﬁ{eg: provi ded between the base slice and the sealing
C the stack further conprising at |east one

suppl e -bué fprepaamtion whepseimevhiohi eaktadlyiisi foymed, the stack
substantially Jess than that of the base slices_and
that of tSRPPESIRGG DIVEALY oloPre-assembliese sathopfopssembly

variati ongoy -grfsﬁixgwqi‘-&eofsnhae aD3E8lRs | Ak A LHxiAE layer
sealing slices; a fixing step, I1n which the stack is
pressed vwnovidedh dsdweehe the dssenglist i and othae sehling slice, the

o2t Gt AStp 0% 0 T585 b i uter taer
‘é‘gfn.r 5'02 db??g%’@%ﬂéﬁﬂ}?%ﬁg@%@ﬁiﬁsﬁe Shb¥taritSalfy 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;
- afixing 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.

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

is a semiconductor material.

3. The method according to claim 1 wherein the base slice is in the form of

a wafer comprising integrated circuits.

4.The methoél according to claim 1, wherein in the preparation step, an
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

made of a porous material.
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3. The nethod according to claim1l wherein the base
sliceis in the formof a wafer conprising integrated
circuits. 4. The nethod according to claim1, wherein
in the preparation step, an 25 evacuation plate is

pl aced onto the seallng sligq of a pre- assenbly and

ST E hetipa SHEP ARy %@%E'nb‘r@éi 3. PRV Dpliial is
firdt8 mated4E et hod according to claim4, wherein the

suppl e buffer layer is 30 nade of a porous material.
11 6. The net hod accordi ng to claim5, wherein the

RRAEE B U ER TR Vbl A g

céﬁg?ﬁﬁ gﬂ@&g@qﬁFE. 8.The met hod according to
claim5 éj\&ﬁ [

erein the porous material has a water
entry pressure, which is greater than 0,05 bar/60 sec.

' ]'Ela%pgt@ é%%gg e F;dl T%“_go Cl ﬁéﬁ?er%%st Naterial bas a

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

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




