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WO 2006/ 063961 1 PCT/ EP2005/ 056599 PROCESS FOR THE
COLLECTI VE FABRI CATI ON OF M CROSTRUCTURES CONSI STI NG

WP BURARROSED ELEMENTS The finventi on rel atRST/ER2005/056599
general to the collective fabrication of superposed
bonded m crostructures and applies in particular to

the fabrication of integrated electronic circuits,

and by extension to m cronmachi ned structures

f abri catRROGESY FOR TéE OOl LECTALS EABRIGAHON OF

t NOHCROBTRIUCTURESHWEC ONSISTING OF SUPERPOQSEDELEMENTS
electronic circuits. These m cromachined structures

are known by the name MEMS when they incorporate

el ectrical and nmechanical functions (for exanple

pressure mcrosensors, acceleration mcrosensors,

etc.) arfnwé/ﬂﬁl%@tmerelamym generayaoatie ebﬁb@dtrvlecfdbr@adon of

FheBivacht Ponea; miePRfriRinaare. SbafeSl it (Bhyo the
fanyicatiorex axfpl istegratedapelectranico nmrcmﬂtshe anabr bgatéxdengibn  to
ﬁﬁbrS}n%%fm(n%'a' %trh?@&fs féﬁrrbsa‘?éd W ﬁge%llgét%é’ 'p‘?@@eéé%h similar to

nsor
ﬁhﬁsen@r@a ayed wﬂmfébm@atm tlwégtaie@ QJﬂCtaOWPgﬁ?'fC&I'tS These

ﬁmﬁ’\%chirfedc%ﬂ%@fl}rés are KR InyOJtﬁét ﬁgm‘én MERS when they
sensitive surface into electric

B PRSI, A TSR Rl o funolS nifR) pramele pressure
mluceosemrs acotlegatidre dnicrasamisbrd, oetre)d amd MOGEMS omhen they

RO el bR Bt RS Sriad et S S0 ERA0
on the oftgnakednel inyentiophmose akeasiy Lodersteod.cand snerely by

wéycﬁdexghbrée 'the - appiafibh \{Srt‘ﬁeafa%n%ﬁ& td? @H 'eY@cth?ﬁ‘c image
rix and extragt and process t gﬂ %@HP whi ch are

RSNt WHy bengessriad fQRdPIRAISEN r nig jmage sensor .is
§bially inteadéd fon exansple e dernpthy esreasf zpdigitalecamarta llbcd@v(/erts

e B 85l St o
wi th a ptoneationallppithe (raag;@nserc:aorsm/ea amonslifnis peisetnonic

llnﬁé(g?St%)d &iRalit BHALE ‘E)tnsa Ehgoh %S?trét% PSrrﬂﬁa eniRe s‘?xrr‘fa‘i:g%f this

osensitive Sur ace o0 tri x ro ectl on
Sistetedre ot epape nand. @H@afélérefcnhotecrﬁat?cﬁ%s 8pdlaRy the other
lﬁm’}d bseriphesdlr é’lb@ﬁof:i\rct&irdm@ c3H88 OtriPerdteThé rdrfvé?bre @bed to
er SUT ce alr at e
S RE i B Sl ARE progiss the TRinAlS wHEH B Gulbl by the

mapaf ahd,whith meprasentsief elbctromprfovndﬁ';e imagéerejentsar on the
| ﬁi;! aﬁrb%gvgalﬁﬂleoptl cal elenent, such as a transparent
oy

rve or optical fllter mounted directly
on t he sHmsomoaalithiey integratedr ciseuit da. themefere sintended to be

combined, in the camera, with a projection optic (a lens or several
superposed lenses) that projects the image to be detected on the
photosensitive surface of the matrix. This projection optic may form part of
the sensor, that is to say it may be integrated with the sensor placed in front
of the upper surface thereof, or it may be separate and form part of the
camera. However, even if it is separate, it may be useful to provide, on the
sensor itself, another optical element, such as a transparent protective wafer
or optical filter, mounted directly on the sensor during its fabrication. This is
the case not only for photography in the visible range, but it is also for
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the case not only for photography in the visible

range, but it is also for WO 2006/ 063961 2

WORZEBAB386 056599 exanpl e the case i n t he RCEER2005/056599
X-ray imaging, in which it may be desirable to nount,

on the sensor, during fabrication of the. latter, a

waf er of scintillator material, and optically a fiber
optic wafer between the scintillator and the matrix

é&fanﬁ’;?l@ttﬁg%b%‘i@ﬂ% fIJBlb‘?’)(-@Sﬁ!H’FHg‘?rﬁ% TRYWHEh A e%ﬁbé IEigswable to

which it is useful an I nt

rBPHRLIGN Hig RS é‘Hf'PBrf?E“‘FE{'H%‘t %H‘se laftene @ nypies & ssintillator

raptariad| andstdpmtaw & fibat ogoesvaret betwberlthy Somtinaf@ bnd the
of th trate as the actual integrated

AR %qs?\?ﬁﬁsﬁt has to be attached to this

substr at'léhl.d;u examplessmalydier givan irowhichhié issisgflletst combine, with

fr?(gr[@h?atlaﬁ %ana{ rh%Ul?@f‘ Fe'&iro fﬁfnc?i%n?ﬂ | W&%gﬁfc%?t r optlcal

e eXx I nue w

giugture tbat éoes ot iniiglly form wam@ﬁtheaﬁar@ﬁmu ate asﬁbe ‘actual
iA eétgﬁt é.k&ﬁtuw Wfﬁgrﬁ] Irfg&g@ Bsoatgarcgtéggtt@f@rzs ggegt%te during its
Rt e Saleal el B kobesuaohates fryan image
sgngot, and Q?ele)q}laﬁattdnamscorhtﬁnw wlthfbaagaﬁs@ﬁn ﬂhiwbirﬁ[tblescase
N 0 { 0 anot nher_ st.ructur
YRIRRRe i Rtef. GRITE 1B P oMt hisHtGhelo caiohed aBove
(lereeserfiber awdfarbe gic.¢semevenvansimpliei protedtived caver, whether
t I .
Pt B8, Rk AP mARIPRr ARt chiit pajes, il be
sasn heat ithis| tyansfer of agprotastive piate; @l aaeeer s)xucture ‘onto the

iMdgrateldi sitduit Itds hileetd Gaked Htobletiil and tHeepFedletl invention is
circuits [Lan array of rows and columms, is

ed
Figerer} soivi ?91?'%8 Qb %Y®-successi ve operati ons, nanel y
deposi t iGmventibagiy, $he fathrication ohegriniegyatef cirbeit & carried out

é@g@ﬁ@e@%garﬁhg%ﬁ'a @ﬁ.g ' h Whrgf A‘]‘ﬂulﬁgﬁéﬂyngf ﬁ@ﬂﬁ&m inbRfual

nto I n
iplsoraiep iy, eoangded iyea aray @{;r@«@@n@ ¢QAUmnNSs, fsafimed on

thf mb%rst%ﬁeﬁh@ﬁsbwe rgﬁbmsn &féanhél "déﬂid)@ltnon of layers,
y

Fgloft‘g@ﬂ‘é@r transpar ent gti’ ass

ViafAnesEnerets i héttinal efitg Sf dors etehing.Next,
thefwatertibedited tiato irdividuait thipgi, ieashi coirespdnging to a single

RABE, AU, Baahosh, 1 stafthol TblRefoH 41 i

packepe) and is then bonded to the upper face of the
chip. 'Whmaé trfa?i%bgi’&lt g}lé’ses gfa’t@“hééo befét@a‘i:he%f to the front

"front face" strate refers
fage aftbe 'BFﬁQKﬁteé’hC'tr%t ctPer em the dattasy Iésm@eﬂtqq Hgltﬁwedlwdual

RlcRage otHis piat@cgl frstly elit thehé MRGRegediFRhsRING (SHEABE shaller
tﬁgﬁ?ﬁgssé é)/teth ?5 Etgelﬂ and is then bonded to the upper face of the chip.
In what follows, the term “upper face” or “front face” of the chip or of the
substrate refers to the face on which the circuit features defining the
electronic functions of the image sensor are formed by successive deposition
and etching operations. Among these features, there are contact pads for
electrical connection with the outside of the sensor, for controlling the sensor
and for receiving the signals representing the image. These pads are located
on the periphery of the chip and must remain accessible so as to be able to
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and etching operations. Anong these features, there

are contact pads for electrical connection with the

Wt 20ab2068961 he sensor, for c@ntrolling the RENEEROORHOFE599
for receiving the signals representing the inmage.

These pads are | ocated on the periphery of the chip

and nmust remain accessible so as to be able to WO

2006/ 063961 3 PCT/ EP2005/ 056599 be soldered to

l?é"%BEJ‘étré&”i’? Ebﬂﬁe&ﬂ)ﬁ Pﬁsﬁﬂ'? cﬁégjes Trﬁ? ) d&h(ﬁe Jransparent

ranspar en ate
glass Pdfhté I§Lﬁtﬂat@esraﬁ Qm@rr@rn%pns than theagyrfaee hdhe chip - the

;l%rus @mﬁé/peifpﬁé@ of e chpThusiiotR @&){#é@@ bbre ha%sgdlét%s
| at e. ﬂHS f ab rlcatlo techni

D anenar it faalitiom leohnigas Masts diah e trnateiovales must
lsdniindivitinallp domided ®t each s:hﬁ;heTleé dicmdmng saep i®lthereforeenot a

GOl i r 3fE ohfiel o of bbbl e, I Bfugd g Sl ition
casép, it wobild be cd@lslrabfeufoetms step tnbaddealiestive sfep. tmaddition, if
tﬂ%%d@%qﬁﬁt%ﬁ i5 Safidd 6&%0@#&1\%& b@?dré\é‘?&lﬁg EQLa?lspPrent plate

dicin ranspar ent
@r@ﬁcw dBe ghim grom csms@ H@S'é#'eg rfgora pléeadictng, 0@%@@%. ggmething

%llbﬁh% lfnét frHég (I:agéﬁwﬁ% tha'beidihg Q%Igﬁ‘gg?é ohfk fﬁfg?rrdléiﬁg
t ec%nl ng ‘@ﬁ‘é?fun%er §°|¥.i\§:¥'f’ﬁn(faﬂﬂﬁ?t5:ln # cﬁntqﬂet yen?qur‘gers a
fuhdameptatdiffics|ty dha gtassoplatecisviedreted tonthe \gafessthid giass plate
Wléov‘éf’%g@é ?1“3‘41 g‘?b tt‘l’\% FsWopssarY dﬁ&a(%nl)'/ g}ef @l’éc?@etq&flvé’ P{a\frix and
lt&w@rl\cemt butralpathe CQﬂtéﬁ*emr’jﬂSTﬂR@rﬁQy Aoddrg aceesshierthem difficult.
Jol U i SIS PR UARLES LIS Aoy, hove
RAdy %%ﬁf‘“@@r@doﬁjbugse 55@%@5@ ?ggh‘H PRoges a technique
mlmstmgl ingmikingpkftegtheafraaspdreat praa $warseen bbaded, rasrench
RERg RSG50 5 DA BB i Bt i
thiscinemch, iim contachiwith wihe But pertiontof ploe pads. Diis nietabderosited in
}E't%r{@t igly F}Hé'dp%@r kabd Btethbfpﬁé‘@ sb%s fbﬁntrié%/ HQ@@rwhlch

ace _‘p so as to form new pa whi ¢
e aasesBIE. Thi tschaishs i3 FomRlicatssh1 f 4kPs drocass et that are

MStOEEFertionRb i haicradiectronits e @’tdbiiBhingl Bontacts inside the
nm cr.oel eitronl cs and establishing contacts inside the

UL N SAsY- easy. Another technique consists in
ar r angi nMndtber tdobnizet cortsigisidrs atranping foothe eantant pads to be

@gafedfﬁ? méfeegr fafl?he gﬁld,_, %vrﬁﬁe' 4k @agg%&a@e&g ?rﬁjroygh the

ness em con
thmkn@sa? ol messemtqwdugﬁ@r wyeder, rt@ me eiieuits formedonciiegfront face

difne Eﬁﬁhﬁ‘h%@ed?ﬂﬁ%l}éeﬁﬁs YR LSedd partitir fdRNinld8R98ensors

sensors hav| n hi nned sem COI’]dUCt or substrate.

uygsdsﬁfﬁ@lqp@ﬁlyg@[rssupﬁgﬁ;e However, passing contacts from

the front face of the substrate (the face of which all the elements of the
integrated circuit are produced) to the rear face is difficult and requires, on
the one hand, deep etching and, on the other hand, deposition and etching
treatments on both sides of the substrate, which is not desirable.

In the particular field of micromachined electromechanical
sensors, for example for accelerometers, various bonding techniques have
been also proposed for bonding two silicon wafers, such as for example in
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the front face of the substrate (the face of which all
the elenents of the integrated circuit are produced)

WO 2006/068961f ace is difficul#d and requires,POGNWEPRAGS/056599
one hand, deep etching and, on the other hand,

deposition and etching treatnents on both sides of

the substrate, which is not desirable. In the

particular field of m cromachi ned el ectromechani cal

SRBRPUS 5f 968 RMH SR, B %rcﬁﬁﬁlh%sareV@érhﬁh@ated as they

bondi ng t.echni ues have been al so

r@&Hernrgarﬁwag. texugng @ thes tw w@{eﬁs%fegf etES)hﬂr@ brougpt into
5Maét063961 4 PCT/ EP2005/ 056599 patent US 5 668 033.
However ,_.t hese tec ues are co I|c the

require PXEIlE Gh%rre CBrS []‘F?‘ril fﬂ%ﬁ abg'caﬁ%% chips
sthdingafrembaowafer, which altove acplateTtuebe dadlectinaly fhonded to the

ﬁ’?rﬂdffzf:g lof ?ﬁéTWa%r WIIEW%#&F%&E@ b%% rﬂcfal %Bbé’% to contacts

@rmthessenw yia i reat fase: pictherlatier aﬁt%rcf@eovafteh 8agdiegn divided

N\ﬁ‘!dt@rﬁlﬂﬂﬁé%lﬁ?rm tting electrical access to contacts
the sgnsor via the front face of the latte

The. et oF Rmmiaks, e imtion Propstes,a prociss Ton A1 Coestive
fabrivatiorz &f ihbriduat esitucturep| @ack esorappising es Sirftoantih@ second

coI | 6%%% ge'%'t“?ﬂ -fﬁg Egg}agggtegﬁ%vgrgﬁgégpgosegh% Jitst, ?%&tlve

stmactmer gndethemsacendiralepestsaaee papared pst acegdanch cokective
&H&G@Jr?h “&l!e%ﬁvé%ﬂl&‘?ur%%eﬂl?é“b%n%e fHCgt%iQ\;?ééreEinP tRe major

secon ec lve structure. he col
Rartigat of é%e'arf@cwnaeﬁa@%eb%ﬁh%eﬁurﬁa%s B\ beshy Prepared

iedfoldrind §@GND aufrﬁ@qeﬁtedbz&ndshwhéresme‘r@qms Bwvne feassion.
Z0Nnes

PREPROFRUAE SR ERES 78 iR cdeeR By Sutihd i Shé e hand from
ahovecand en theeothérehank u‘,r@m bylomelqnggjltﬁarenheamiel Hiping lines,
%é%g #10MEh 3R lzBﬁe% tU\f?thort\(li1 %Bh@?i@ﬂ 6 Qﬁ%tb‘éhem@ 3¢ eLements

ent ara I nes, passi n

hayeebeantdiced sidfacs Bart 'Oglé these lving @@Mw the sqara"el dicing

IfHeyRot §ové\’@&]€bybé?§éc@|ic¢§@méiﬂfrém@ﬁ1 port ions (those
| yi ng bg}gween t he nes) not

by a seddREP Brecieil. P& arantop e Heéc? BEfGres fRethe Sfective
fiabvieatioro rof pstowctdes aopslsmgss:fftwo tshperaisedceliemeents that are

st figefiery Sche o B3 ERAEbr 01 81 o felidRs P Sy o
fpﬂstaemerdaéo MhIMSehondw@Iam@rstsmlmg"agt@the semnd plate have
h@e& OtH@ﬁr‘éh pf%ﬁé ‘?r'ﬂgu&hg "G?é‘ét?orﬁ@ Icﬁ‘&&iﬂr?Q=3|ér‘?\e‘hf&eprotected

econ p ate have I rst

bsﬁcarudnﬁ Gl CPIORth/e Y tth9 %rogﬁﬁ%tgorap&'@et@@ following

operations:

- the lower face of the second plate is bonded to the upper face of
the first plate, over the major portion of their respective surfaces, but not
bonding the zones called “dicing paths” that are formed by etching
indentations in the insulating protective layer on the first plate; and

- the plates are diced into individual structures consisting of two
superposed elements, comprising a lower plate element and an upper plate
element, the dicing operations comprising at least dicing of an element of the
second plate via its topside along a first dicing line passing along a dicing
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by an insulating protective |ayer, the process

conprising the followng operations: - the |ower face
WO 2006/66386hd pl ate is bonded to the upper FGQUEP8P05/056599
the first plate, over the major portion of their
respective surfaces, but not bonding the zones call ed
"dicing paths" that are fornmed by etching

indentations in the insulating protective |ayer on the

pathShn®ldiifg ofBH elefnBAt Bf ﬂ{eeﬁ’rsﬁb%té“ Iééﬁltebrﬁéheath the element
I vi dual ructures consi s u 8
o Bl s e, Blats - G 5% SR dsrsRle A wrond BB passing
alpnigrtheltsagﬁa d&inmath bhFaoﬂsap@?oeeervath msfmslnrmmgllmg o)
t eas | e n i
fte Frlotia thpdafen B BT, Rind BEwERRE toZigny iles. is
mbtcnorvgrebﬁ)?;ﬂ%ﬂm@@%ateﬁelmEmoﬁﬂﬁwm toptierfirstelement.
di o9, Ofy e EBReb® ahiy Goubh Bifte” | OB face” and

beneat h t ["at e,

‘Inveryr tacge déﬂ aﬂglraplye%matwla;r f»@ctlorﬁ@htbaﬁfsthﬁge piatshpr these
fglbgs ﬁﬁﬁ.@ln@'wsgéblé)?iﬁg?@%é m%sl éﬂf@%@@:@% ee afmg dr'b%séllvéSt

Cl eront THS (e it aer RO RaR inclife.ITuEs ubadiifBge and in
thm/exmjtddypdmen uap eleqbticdl e:oatazjjrtéor( sewdrakctontactsd feteatdess to
t&;? stt dc”tuc‘rie %eﬁ@?@ ggégﬂg @é%pg&ﬁ?%g@%ﬁﬁ@olwﬁ%?b?lh,g\@r{aater
thapathei widtlroff thirc cootast i(typicsily t theswidth zafed apntadiepad on an
b?é"g%ted' Eirdf BYa F?Q\ﬁlst'e%eoff rlﬁ’i\'crbﬁhe%%dpﬂh%t Bferdl sﬁé‘&ﬁé Bé{ween

e actilve or ass| ve. g e el ene g ﬁH¥
digipgutines gy Bg atplsast @aeet anaumﬂe migopsh 3 dhe ower plate
femn@rs aantn&dgefttﬁﬁl @nteduutc?ﬁibame E@lﬁta%ti‘\seb?|thécfrr_§r&cftaaé of the

or StUruct,ur ra L N .

80 B85 7 T, SBy e Fad B TGS i Hepo8itEh e BRI ppgrations
amedzarnn@d oth$s as dn ferm thet @ipct:amlbwrchés aof therchip. a
cont act 'ﬂ?@fﬁﬁle Blate! Qfefr%ﬁﬁé eﬁhag Béuinﬁe irat fe?e\%thﬁP@ Gfeuits

m crons and t ateral spacin et wee I Cl ng I nes
W%@natele@ta%ralca‘gagtﬂorh Tt SH81URE GOBRINNG| 9T WeSYRRPsed

@éﬁ{eﬁtfl freat p@re@n e/ctohit edr Cbﬁﬁmléctrﬁm@ sttrlnneture or a
Nt ac

RO RREN IR i CAVNG. DG, B ADiral Atk pleafthylc” drittions
(OHEMSY) | aoneptical dunetianse(MOEMSp e eenents ofhthe second plate

r‘ﬁ%gcbter ?&'ic?al ‘é'k{)rﬁé'ﬁttsstoocfe {:gﬁ\bﬁ{%!dpwnﬂ_li’ﬁe fe\érﬁéntglﬁttﬁﬁ first nplate

ronic circ
Rapely| @merosﬁmpm Jmlsparentmf@t%ztlveomfees Obnxafers ﬁgvmg more

édﬁhlﬁl&ﬁs@%ﬁ%or@ qfREYiry, | €olr pﬁlfé?' YnSd 6, I RiNses OIVarrays of
gwoel ectr nic structure ar ia {gﬁmachl neg St”fh
PlegSeR t IbareRmlicriValars opeintfaler SEHFLIeY R Jryithout & fiber
wakVor Xllrapphagm{; étencti ons (MOEMB). The el enents of
t he secqnq 8 ab
n the fabrication of an image sensor or image display comprising
an integrated circuit chip covered with an individual optical structure, it will be
understood that the first element is the sensor or display chip, the first plate is
a semiconductor wafer, on which an array of identical chips arranged in rows
and columns is formed, the second plate may be a simple transparent plate,
not necessarily including etched features, or else the second piate may, as
will be seen later, include etched individual features arranged with the same

row and column periodicity as the chips of the semiconductor wafer.
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may be optical elenents to be conbined with the

el ements of the first plate, nanely either sinple
WICa23)62063961 pr ot ect i ve wafer8 or waf ers haWw@YEREH@5/056599
sophi sticated functions (filtering, color filter

nosai cs, |enses, arrays of mcrolenses, fiber optic
wafers, scintillator structures with or wthout a

fiber wafer for X-ray imaging, etc.). In the

fabr| caty céll;¥ s Ul@rﬂf p&PSIRAvels chﬂfﬁgcﬁ éjfe‘Whﬂ&’rons forrPads

nmprisin |nte CIfCUIt ch P covere Wt

{ rﬁ%\f"\ﬁ%ﬁé’l MYERANSWide; ﬁ[]@ttl]?é? ing haye sldss o @ﬁy@,r%ltrawaneters
YRER Moot ”ﬂf'?@ﬁ 1§ Eanduet e Vel - gn o B

e fi
array of NGEREEE iy’ BE BRRING ofith HdBlan 8F pPoGia, Afteria
aﬁhbelveebraztéj&)rsmug pvitht Bonmdltixm af saatptial. In particular, it is
\?Jrgrbseﬁ’\%rﬁgféﬁ tcphﬁé %1rteﬁf‘86n(ﬂﬁ§ ﬁ)z?rrbﬂ)l)é hBFecherréQiq%%fﬁE.e@etween

tures
weesurfaces  theharedugblyc plegar.ngieandaad tpfeéavwrr@yghness If the

ﬁiﬁé&&eéirev‘hgg'ﬂlyl PRingREhd §Gite BXEErisRIe THe ASEAdMY $brick l?e?cween

the chi ps of the sem conductor wafer. WO 200 063%
theTPIeteR 0I5y o660, eshprialy eiter laﬁ‘ea’&f‘%‘?“ﬁ‘@ %%%fﬁ§oﬂavgea20”es
hatltafe cn‘oéI aato;]r@adhna:@ dﬁﬁned @rmmda thid ensé eysinaentationeria the
chi e e
Pyfiee. Song LR hBRsBER PSS PerdTiEe Ryrfiers STHTist anc
$enoidng)ateist dreaid diontant ahﬁobbmbryl‘gham ét adre n@hdhecsmtaet in the
mﬁéﬁt%)tloﬁé SBQHgf t'F\@ YA d}gb&%e'i‘n' tﬂP ﬂéte%éﬁédé @ace ldVerywhere

@@smt ﬁgth%yors@srm @eﬂﬁﬁela@ﬁggs atite §PBAINgeNAk &fso bagerformed

§ydﬂ1‘eaﬁ@$bbh@mgaé@omb%hmm@l AEonR b@h@m@ amd of |ow

h | £ h
(o Inne e cioihd Ao i Gicted et Wi pRofbR pBMGmeddy o

mchamlyamagm budstoraay dkel eynwefmmzed alsodordice LUsiggaplasat,ichemical
%tﬁﬁn %%rﬁé“é{chg{qu eﬂé&m?a‘?%ﬁ’s%ﬂaﬁdeeerr%%ﬁ ri”ﬁg e%{;”p' y in

tations In one of

the pl atEh,e @tﬂng af thetfirsbplatentakes place supringiels. r eagh dicing
[f)éthsbldh@da s&@@ﬂﬁe Riich ﬁnérrfés's{hgct‘h%@‘t ttl 8RFig path between
eve are . .no an

f GhioSbné iniethorahd fiSB SRy atie o sr the aidth of the
sawemq@ ifiitds evwvvh Vbik;atrpaerfoansem dlldmg ge snmillfes,fplcraolllyl”eg)out 30 to
i I The bondi ng nmay al so be perforne y
%@gﬁ%ﬁgﬁﬁﬂﬁdﬁﬂﬂg anodi ¢ bondi ng, fusion bonding, etc.
The di cilmgwavemdheree att clevgralapassibilitiesn agr tegargs ¢he second

Bgéormed by a nechanical saw, but it may be

envi sioned also to dice u3|r@?§a | aser, chem ca
et ching, pl asn@iCES:HPRY, 2 &l flneaﬁlc'agémap@%smg through the

mac hi dicing, p@thObeth@ndw Qv sObF &rliipsftrf§tun@lb@ﬁrﬂg bak#iel to (but
d acencl)tnst)relrpr)]gslég with) t%e 098%5 I|ne ofnrge first plate;

- or dicing along two parallel fine dicing lines passing
through the dicing path between two rows of chips, these lines being
parallel to the dicing line of the first chip but at least one of them not
being superposed with the latter; in this second case, that portion lying
between the two dicing lines of the second plate is scrap, which is
removed and does not form part of the final structure consisting of two
superposed elements;
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path, along a single fine dicing |ine passing through

the dicing path between two rows of chips. The width

WO 2006/¢6396hg |ine, that is Yo say the w dtRCDOEPRARS/056599
saw blade if it is a saw that perforns the dicing, is
small, typically about 30 to 50 microns in wdth.
However, there are several possibilities as regards

the second plate: - dicing along a single fine dicing

lo:‘ nghPa:SI ?%Ii&r @I%@f‘dléllhg ofGlgré'sl&:oﬁéthat*éesWﬁ%”la?d& Kevidth

supertﬁg§éae\)ﬁ" H)OFﬁ@ fgﬁec WE‘Q '?f‘eo%)fhet Wgt P[art%*t'”ptlhé"“t gase, this

?L di lcarﬁt@ @irmgertewcaq@arc&hg ¢ tHe inwedtion ttghhv]{mesmasene@dge
rouy Q

t heoe At sgtlafl SR ATRaVE R BEL ol B B i Mt ppa s

fir stthmeqjgdnmatalonlshmtes theesextortdmlatmd[cmgjmm@ot superposed

SUpPerpes ‘?ﬁe ‘ﬁréth%ltatbe dic’iﬂq ﬁﬁe HBrd 'egéurs‘%ﬁ@r‘qjl&ﬁﬁ etthet Rt plate

ortion lyin
gecon@!eme@@ éngludespart ppl @qugd bfyéhexﬁee@oaﬁdﬂ@f@e@ewt that

f or migapbnddd ttBeitf TAR expbsed 31 %@Hﬁdlﬁé i1deakt e external
super.posed, el enents; WO 2006/ 063961

PCT/ 1i98&589 - or el se dici ng of t he second
plate with a larger kerf width than the wdth of the

fine di I ' e .
this  kerPer JeREnes of e mistloh: &l e dne Hebeldiiion reaoing
thev follawing aistaitate desgeptiarhagives wahemnejncefﬁosate appended

(Er%l,ﬁﬁqyﬁ, WRichhe dicing line of the first plate, and it
Is this edge that constitutes the second pI ate dicing

line, notlidiget showe afiltaen: waleri sean [5pax abayeimgvo contact

padEonfidRiratiGiasion ,th@frtdwld@blcum o ke v‘/vefeﬂ plate ;
secon

el enent | cluge aso tln covered b | d:
pl ate el et W ﬁ‘?%a%?@evaafea n Frw\érﬁe& "Bpoeeehare
cont ai ns figureedsshawe tbat%meaposacbaae@nbtynot)m vafeerand a
rea r@ﬁ’t gtﬂtﬂsé P%Ite Bﬁﬁaéd %IEEUIE?S@H@S@HPMGM on

oW Nng | ed descrl ption, give
Wi t h refer'@HE% f'oshﬂ‘esa rH:RJ?P" @Ngwil PHgar i HCIRg| Hﬂes of the

$upBitpSsdd assBMEblg; silicon wafer seen from above in two
contact S el B, FAGATS, Pt Bk BA rosul
fromdbe sliaimg;on, seen enlarged; - figure 3 shows the

Super pos-eﬁbﬁé%egwe\hfs ﬂ{e %%n‘ﬁ%ecff aaﬁqlﬂure on a package with an
electrical connection between the structure and the package;

- figure 7 shows a dicing of the upper plate with a wide kerf that
overtaps the contact pads;

- figure 8 shows the individual superposed structures that result
therefrom;

- figure 9 shows the superposed assembly of a semiconductor
wafer and a protective plate, with the corresponding dicing lines, in the case
of an electronic chip having contact pads on the two opposed sides of the
chips;

- figure 10 shows the individual structures resulting from dicing the
assembly in figure 7;

- figure 11 shows a cross section with a wide kerf;
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transparent gl ass plate bonded by nol ecul ar adhesi on;

- figure 4 shows the upper and | ower dicing |ines of
WRe2008(539pdbsed assenbly; - 8igure 5 shows RGEEP2005/056599
i ndi vi dual superposed structures that result fromthe

dicing; - figure 6 shows the nounting of a structure
on a package with an electrical connection between
the structure and the package; - figure 7 shows a

di cing aof § Gl% 4PPEHows Qh@ ! :blageéri\ﬂe\ﬁ? gﬁ%&gtﬁﬁhs defined by
i gu

over| cont act
'Fﬂ%n'\?‘?gﬂ%m gl?p‘é?ﬁfd’s% esf"Pglct ures that result
t her ef r onfiguref 1@usisows shevisvd Ipdatesi peithp alicidg assthsbdefiredd by

B BRE e s D I et iR the case of an
el ectronic chip having contact pads on the two opposed

si des of ﬁé‘?nve?llﬂbﬂswlll bé 'dgg{:t‘?oécplﬁla@fﬁl gvlﬂﬁ Hepgl'd“t&“éaglmple

structures resu
exagople, which fs grmﬂr@asng S@lﬁ‘é% fcsrmﬁdoax as@b@@fbﬁhw ¢avesed with a

hrpchent iaVOoRABE REIR6 orBTTARFEIE LBEEIBas on the oni
RN o0 6 A1k Pz R ihsy bkl B dhip and the

dutgideeofliBe Semeor. tTre nwentibmtlesvandr hischatilimgjtgabtonthis particular
f'ﬂ?d by indentations having two depth |evels. The
ention will be described in detail with regard to a
si npl e Exarpibegssnstarts witham bemgonslestosr waternéa pynciple a

%Ibg(ﬁgst%h' liédh e\kﬁfér)"" &M @hich! a8 PRatsHEatel a?ﬁe@o‘%@nhonal

ate | eaving the contact @g on
%@%&9%?@ d poleeteling erﬁﬁﬁeesctaﬂ gaay r\%@tqabﬁglps ln rows

dred b@lﬁf‘nﬁé‘l%a@hlc@rr%@dohdﬁﬂgcwtasrsiﬁecfvé inage s6mLor. Thls suffix n
partl cul a

h
b RsRilned i 4 S BE cavh 7 td e the SRk a D8 st o an
gdjacenti ahip pheorm sidé ragidethe spffixan+ % ko a0 @djaeené chipopn the other
é’?@éCVEé’érﬁ rpcajad, arpya&%v%hbo?ﬁ cgﬁfb‘f’@'nb' an rﬁﬂfﬁx of
ot oet C rocesses an arra dent| ca
AptooRRS i) SETBRS SanG RSSO B SIRTIEANG CroE. PiBcBa’on the

PeHPREY I0f @his B0 e SRIMEOANd Thehs butdide df the latter are conducting
contact pads PL, that will subsequently be connected, after the wafer has
been diced into individual chips and during encapsulation of the chip in a
protective package, to terminals on the package. The connection between
the contact pads and the external terminals is generally made by gold or
aluminum wires bonded on one side to the contact pads and on the other
side to the package.

The distinction, made here between active zone and zone
containing contact pads, does not of course mean that there is no active
element outside the active zone. This distinction is made only for
distinguishing a zone containing external connection pads from a zone that
does not contain them, the zone that does contain the pads being located on
the periphery of the zone that does not.

The contact pads may be placed along one or several sides of the
chip. In figure 1A, the pads are placed only along two adjacent sides of the
chip, but not on two opposed sides. In figure 1B, the pads are placed at least
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is assigned to a chip of rown of the array, the

suffix n-1 is assigned to an adjacent chip on one
Wid2006M@b39ke suffix n+l to a@ adj acent chi POHEPRBO5/056599
other side. Each chip P' has an active zone ZAn
conprising a matri x of photosensitive el enents and
associ ated electronic drivers. Placed on the periphery

of this active zone and to the outside of the latter

& ﬁNG %BgHS%d @%es“cﬁ"ﬂﬁé‘%ﬁg"%@%hﬁ'—paﬁmhr‘{\?h khe chip Ft’)n are facing

subsequ be connect ha

Eﬁ’@e@“ﬂh?&"i'%ﬁ’mm%ﬁ%@ %ﬂﬂﬁéhahaeiéﬁff"‘?er?gth@nE@Bsud HPFbH‘e chip
IOI1,térﬁ1 fhie ame way,obeché \vpppsitk aitz, ﬁaust Br_m aaltaecuhm Py
ka E onne ctian aet neen {a afd th

ais 6 SThe Al Por e 8598 SHRCTapargaraiE AP ghyem the
«:hlp &P i Asianvexagsplbpfigedt ot sbowsspaltts oo thiee SIstaaftthe chip.

'Pﬁéj?atﬂ'g%tﬁﬂ ﬁrﬁg%%t Egﬁencgée?ﬁ th® arf3RgBRARIAYE thd E)%gghgs will be

di St ion ween actrve zone an
2eA1 Kiteli ng cont act pads, does not of course mean that

there 'SF@QreaQt bH&Nseﬁrﬁ'@hmr?Q@t\ﬁé\ﬁe al BROSACEEMRDIZ MitBugh the
This disti n made, on

t hi
S Bt W daaasd SRS Haing PHOY. B & Sie or on
Mtﬁét djadeletssm@é beemoabn tfvbezmtpoébe sidese Aistiatfigdees, the adjacent
ont ai n s hein cat e e
GBS HR StoBE B Brio P BhE & e Achf WD B i Rhip, o is
deroigd dyeZby. Aevstaat paiddeis,, dfing lneitsidaitipe active izgneehasbeen
§rf§~rp§ﬁﬁeﬁégc§”yaer?\@ (%’tbl‘l's B{f FHégfeta e Sﬂf%@%ﬂ %ﬁecﬁaé/e not

pose ur e
@fr@%&a@ean éhswaeéraea@ f%agqs Wgeot?ﬁrobggérfdg of thousands of

aFE[{tEFl?@ﬁ@hﬁb‘S%?@dumt th @ssemawsé edySICdﬂﬁe@tforténe operdtions of
0 tha non t he n in

Seosiitia, Pefiating) seeondball dhet CarltlyEnd dvihs S Ant face
ofr e wabrc(thqoupmn’ facedyidgita thédop émiguey2) and tpetoetching of
t@\%@@qﬁé?'s g%mﬁlﬁgsthg 're%gegéhttaHSn CRReifDits fo@%%cﬁ%%v& Yone

the c hat separates the ¢
@r.eoﬁhqwresehﬁrﬁamauy in Agueen? @ymsaecweg@p&an%e SRows

pads on Aﬂéﬁ@héI%%&§ Iﬁé\ﬁa Peeh fat?ﬁf@té@brancaipe@énon called
Process .depends ,on t he

t
Bl 52t S8oaay 4fbcanied ol I e .aittade ofPEua™h it s
laecamstfmeopemtnoh@rafu&pdsitmg and |etdmng/athervalr[bum tdonducting,

Héfaﬂﬁ?;@'gn%rmo%gdnét\étq?yﬁgﬁa@n{:%a?& %n?el%if %‘?1 me %er (not
vigible fufigure, 2) meddbjsadiat l&wquraaweelualnat@b aajapas possible,

?6‘ ’astB*'él%cP[lg witre a"]\ﬁéfe\‘%u%t%ﬁ@ tﬁét fshﬁs ‘ﬁ)mrfér%fb b8ssible over the

denot ed A contact pad ng outside the
g@iqr\;@%g ltshglé rfaesadn practlce the pana ization operatlon essentially

consists in covering the wafer with a protective layer 30 (in general made of
silica) a few microns in thickness, which fills the recesses of the relief, and
then this layer is uniformly etched so as to leave only a desired thickness
thereof, this being chosen so as to provide sufficient protection of the sensor
from attack by the external environment. Planarization is not obligatory, but in
general an insulating layer such as 30 is used on the surface of the wafer
and in what follows this layer will be called “planarization layer”.
Conventionally, before or after the planarization operation,
apertures are made in the layer 30 so as to bare at least the center of the
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shown schematically. The details of the features of

the active zone have not of course been shown. These
Wea20p64¥308Y cont ai n hundr ed® of thousands RET/EPRGRA/OS6599
el enents, produced essentially by conventional

operations of depositing insulating, sem conductor

and conducting layers on the front face of the wafer
(the upper face lying to the top in figure 2) and

QA &aeh&dY BHd%hus! rﬂ@ﬁ@ th@ﬁ‘\eééces-giblé'f Ebtﬁé/ecfedé‘ﬁtly soldering a

res resentatlon e circuits of eac act | zone ar e
tcycwgﬁaﬁwwey ih the goventon,ywiser apsaures avill be made,

ds\mla@mwlgteth@%oreééte;sadsrmtsawQbﬁ?mupcbﬁeme‘@dﬁta@mm More

r on cal nar i | on carri

SReRBY Bt PPt oBrd er 15 ' Wt G AR s R wit be

cglledadicms pefhsd,e@mmgyln@gtmsbmecheprg'atln@tmactwes zone ZA, of
t h

&%A “ﬁahgﬂ}t d Q@Wea{@% %‘F%g{‘gf‘ﬁﬁ %Bﬁc%%%ﬁlp %Ym% icing

cre

ath betweenihe ﬁblpstﬂn 1|aﬁquefSed%tmt9d@MZﬁ’mat ed as far as
possi bl efhs@ofied TR eVQ Fébrésé}ﬁfo%nélﬁh&é“[@ %D@%H EDn+2

as planar as OSSI% e over maj or ortion

algpg pch the rwaéef i dicedpgo ﬁﬁatﬁaber Qafeq' uedetoamdb\ﬂdua' chips.

'Eﬁesetﬁicrﬁéésllofmés k&S ik mmceérledgtot be M@élﬁjblwl inh flguree V% In
ec ve a I | enera

B heY ard BBRrcae to BRI inJRtdfh, he. Suting hpS LS Bass

thedugh thaddzmg imaths HDs, Ibagween sheipiatior Ly obctled Boaad the

C(?]hvleez%\ﬁ% Sith¥ a%jéj@eﬂt cgg) phi_ Cl‘l‘fﬁ-:%% dl@iﬂg‘?lﬂfes s'h%hﬁ*i Ipé’lg]rﬂgglned

osen sOo as su? 1 ent tect
aethewiref tPlaﬁantftaawt@?I AW tBi't @icn@ls @haﬂvm@long a dicing

;E’étﬁnﬁf pé@tlbémhbsdlﬁﬁb pai@hé and gébpermgﬂulaﬁ?ahrww | b@tWefen the

| NSu n r s S use n e surtrace o
e 3t bPtest iR sl Po Ehighan PeguRR At | b

cal | ed "Peplananzatiomlayay srcom@etaly nemoved Inythetbi€iogeaths.
ft

oo | THESALETRIEAEN IR R SRIAS BpoBEF] FHES Zifrore

ipelugdre omszcm@sl/soegtg@lzqrmm giging pathsols g b%tm@é)cthe ac’uve

LS @'ﬂdadjbéént”%mbst hﬂﬁeaé&ﬁéskbhésf% %@bér@auwm ¥ planar
soI der uctor wre.

(e df et BR IcIR PR AR heParsant Svtripaesbyipcally
rtelnmwmtrm:plapadzatmn lages 80 zoresstoatshredhatpadse The plarsds of the
At B P, e plouB R EElY, B g Bt e b38s of
@ae bisip, ansCibemdting thesmaO@Cb@cpmﬂ@hlmg the active zone

ZAn of Or"i G B sﬁﬁw@ﬁﬁ?ﬁe&?sf’é‘ﬁtéf"{ﬁe 4%:3%6?1 *o‘%fr%t%é{‘ﬁ'n]e chip

of an aA cent C dicin et ween
ehiopBravifiel appthepepiisaldbnstieny UB§ \m@r isRavefse: With 1 plate that

d:cﬂrésl;ﬁihﬁ@ o raRy qtﬁ@@ct.dé Cfuhanbm ngs thign oph&uﬂundfe@wan this
@)Fﬂraglp%lwsdalgpplg ﬁltﬁ%nsparent ﬁass pla?e 4b of um%rm tﬂlcﬂnegs but
it will be understood that the plate may be prepared with a pattern of
functions (for example optical functions) corresponding to the pattern of chips
prepared on the semiconductor surface. The thickness of the plate is for
example of the order of 1 mm.

The lower surface of the glass plate 40 and the upper surface of
the wafer 10 are extremely planar and can be bonded directly to each other
by molecular adhesion. Bonding by molecular adhesion is advantageous in
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The thickness of the. kerfs is considered to be
negligible in figure 2. In practice, they are about 30
WO ZW6rMesedhs in width. The idutting |ines LH®I/pR8805/056599
t hrough the dicing paths ZDn, between the pads PLn of

a chip Pn and the active zone of the adjacent chip
PLn_1. These dicing lines should be imgined as the

wire blade of a vertical saw that noves by advanci ng

tﬁbpﬁ%o%sﬁo?'ré@.i)an e d1t|c5’rﬁ QFBbﬁcﬁngW&eﬂbPWﬁcl{)ﬁHﬁh@r&k of

er pendi cul bet ween I OWS
%{'%&VQ'H@ 1 diging Bﬁﬂlﬂwﬁﬁg Innp%rt'%'@moa} the rp@ys #Rd being

Lma’mé”tb Z/ﬁths%hd @éﬂﬂbeta‘iu@@}[@%@e@?m@mdﬁéblbn takes place over
[ apr.l ca

RCkT g Be e ira /8 PRt rHHce L fanelii o 2EhPoEn i the
dicingspathsl Z0 owirg foathiesfacl/ thal, dietewey atecindeniederetativesto the

G 458 R0 j&fé@;@eﬁa&eﬁoﬁﬁ FRIGEH e Dae. At

anar v

t @dstagﬁdltgh@ulgltbe poted that |t¢<¢g|spypos,sgtn©w p)gowqi@mdentatlons in
tﬁbeﬁl%é 5%% ‘Pé‘thb?‘!f?a"n BOtheCsiRsor Wafe! i?l ﬂm@%a‘?ﬁ@'%ongé‘a/vhlch are
anes equent dicin V\fl ass thr&gqu
Becdishonaits, aset BT the SAme TapbltohaMeht ponminati 1t the
mietsveitommf t;hi;]s a?eng@qanemh@ Hiding Ea?wr?c?eﬁ hﬂ';l]bm glass plate
next .ste e ricatian. To ec chi [ .
B8 asP 2liaiTeh? Hin Bl s 36, 8, AeEhk of e WaBr. Mo tis
&intmredimstrhotadlppanse twitht etahing de@ qidsarizatiohi leyer since it is
rPééétséﬁéJ M%h tBrbé?F tﬂé"cént%u%ﬁ BS&é function. In th' S

transparent glass plate 4
of uni fd:'ﬁ‘i”t%l“clﬁh@‘é@ thgndlcmg ligies| Obéh%mfé@?qﬁdoé&u@w&? thus

dmsm@ﬁawer@hr@w@rwa@ enﬁteyvuﬁ Bash mmgrzangfzmy neé lomﬁrsg line
exa cltlons on

e eBRORT e g dpE BHeD Ao UET ST SRASL BB 2 dieng e

ISty batee upper ptat@k'ﬁlew bies bethpliatie the dicng pakanpltehey are

Iéfé??@f ggéeggédwelwﬂﬂ‘ respéct! te‘;{ﬁé ot "’H:\% (ﬂfzv\ghﬁeqi[gséf the wafer

upper surface of
paéﬁ%ﬂ @swaﬁmerﬁmeeahetw@e@othee@twe ZORE ZgAmoofeta@rphlp Pn-1

Md e | EMsqu_ eSfHhRr cﬁiﬁmﬁm d lime L % cSﬂ)ﬂh@Clhbpﬁr plate 40

adhesi vant ous i 2006/ 06

e 2o AT PBE R g R IRk B0I80e He same chip Py

'Bml:slpa@ng @@m@mmgnm iergradter Warctmerwidth dha contact pad.
spillin S; @n

the paaoe Jridd did e diing ShE°e A0% LRrBEREY s he Ubper

fabe\af theappesdiatei while érkeesilth@@é)rtg/me line a&,ulemarﬁwrmﬁé via
gtlb\ﬁlér?‘a’c%aofq el |§férfaces but there is no

a

hesion_in I ci'ng paths ZDovvlngtothefact
that, sifigere t5e;$h9Wé SHeRResad r erugtuies ©b a e dlpwelc plate

élérﬁéhe) @hcﬁaaglagﬁbla@@ (LT pla@ elbhrntpihait gdult flodtAtsadduble
cymcmg operaPon ‘f’he transparent wafer covers essentially the entire upper
surface of the chip and strongly adheres to this entire surface, except in the
part corresponding to the dicing part. The pads PL, are completely
accessible, being covered neither by the glass plate 40 nor by the
planarization layer 30.

On that side of the chip not having the pads PL, (right-hand side of
the chip in figure 5), the glass plate extends beyond the chip.
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this stage, it should be noted that it is also

possible to provide indentations in the glass plate
Wex2096/G63861in the silicon i@ er, in the seﬁ’rﬁeT/EBa@@/056599
which are the dicing paths, and obtain the sane

result, nanmely no adhesion in the zones. However, this
then requires the dicing paths etched in the glass

plate to be in exact alignnment with the chips to be

S oW, LA, Pt 06, 1B pipd by
i
{FandpaseaaRley oA AJCRRUAtRS BaheORrRae Al she BAdS bonded
\E? ﬁgﬂ?Nér fitevts thé ;?tade Ginngeridraksn chdnhiecﬁx@ d&dacel provided on
ruc [ |
i el S0 RS s Be ey Wi P8 Between
themmadsnBY, obDihe chiptanel tomespareting paduzd providgd onathve base,
tﬂb%{e& ﬁ&ege.hgnn%nkﬁﬁfe EBHR%%BH% ‘;nnsTﬁaﬁ%%ér §§%r?%c2iton of

l"atera
tbﬁ@%ﬂ%%é@@ck)md@c@%e ot her . The dicing line LD' of

the waf qf tHRASXEMplESSHERN wmgpméedat tbes Weed dibifg lines are

t ZAn 1 of, th
Saeidered e Hahetlo, et amebe? i p B TReRD FegHting
m@SGEy fireg Wedf rwitithe(Iesedthalon5@mactdns) aodnneallzmsz“s@maltér than

ISP oo s R LRI [ g v

rlatengjettedtdi cing line LHn is perforned via the upper
face Of Iflgl?re“ ﬁoﬂeaér?otwgi 'v@a)l ti’o? ﬁbﬁéé@nél Qﬂﬁcﬁ h;%nssts in

i ne orme VI a | ower face of the lo
Ying ea Segur 'agesﬁ%ﬁ/\sa%‘?m%? peétéagsm%mf& 8# 'é"Qﬁ'ﬂ ﬁ”'dth
éplipimmazb?th@quaﬁcgml w;hg?nﬂtl'@ @raaet ml.aties(rewwreavbaé@osed
e u in

GhHEBier P8t S ERL S8R ShwP W pEind el resping from
thlaeumtqf rae wugeeherf sthe fice aitinghbine hilh efthestawergplate is not
rﬂBBﬁ.%aSThg \rtnﬂesdléi%I s'irg’) BW fo”FO(ﬁ L{f?b%??até rhél@@e@@ﬂ one side,

%%Séﬂ&‘tys faweed by she samﬁ ﬁlglr@o'm el RS H@@ cg§e of fgure 4

é}{cﬁfsslal%réﬂ)e Pﬁt@%mm;]tm fohtee |meaLrlax bAd! bothe aitesr side, 4Medge
at si,de o e Cchi

(el of By el GhedlRilale 1 B2 B o qase the

gitiagestap tRidbetvegemthet tjlelrtgﬂlrpes 8, 20d6l.19's 39etlap@ the contact

5@% ERARAS) Pégna.ﬁ' 9H§8ve6reah825tthteh%gpewmé{ég EmbAE The

@dmyb@q.e{ 8{' ?hbﬁ sgbs@aagethﬂ;gf?%oc%msemﬁmsm of therepsaporgnt not
tg%v?'n ag\é@rbrléo 3;§§%§ %6é@t¢]zgsgndudb gensmbnoaf ?tlh%org&ehu Nelate

rhRSSIoB AR By PO T EaHRYED barabichbe noted thEP it may
sometlmes be preferable to have an overhang if it is desired also to take a
contact on the lower face of the upper plate (beneath the overhang).

Figure 8 shows the resulting component after dicing when the line
LH', is superposed with the line LDy.

Figure 9 shows a superposed wafer and plate in the case in which
the chip includes pads on its two opposed sides, as shown in figure 1b. The
pads are de'noted by PL1, on the left-hand side of the chip P, and by PL2, on
the right-hand side. In this case, the dicing path ZD, between the chip P, and
the chip P,.1, which again extends in the entire space separating the active
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the pads PLn on the chip and correspondi ng pad 64

provi ded on the base, the |atter pads being in

WO 2006(06896bnnect ed to pi ns #3r external cdBEEPROPE/GF6599
t he conponent thus produced. In the exanple shown in
figures 4 to 6, the dicing lines are considered to be
obt ai ned by a saw (or another cutting instrunent)
resulting in a very fine kerf width (I ess than 50

ﬂ%rfér 8h e A€ ch ﬁbh ﬁf'ésﬁétlv%‘%rlleebf iﬁ’@@eé&?d Bhiht réaxﬂécnds both

e conta g) It desi red | eave Vi Si
e e i 915 meecfapgnerﬁn RPQYR 89S Eitg ?%?H@Pent chip
/ of proceedi ng, which consists in u3| ng a saw
bl ade ( another. cuttin nstr ar ger dt h
appr oxi ?lg'feepf e lt[é toﬁéh f;fj?mg}e&%'ﬁ ﬁb? ”l?nd Pn-1
passéesihrcmgl"t thel diaing pathadBg betwedre theoped F}’ilaheof the chip Pp.1
u the dicing initiation
restFren 3 EH Bﬁtqéhang & of a wide kerf. The fine
di ci ng I ndefimn the digrg Pbike upper plaie 4fotherawde thisdime two
Jéb%rmedsar@uéi 8irdf rrse& %"ﬁn@fLmheadbOEanepLﬂQerés!bé'c‘ﬂd&? The

on one Si

() or
Bt PASsay gl e g o bSwegn e Attive pose- ks of the chip
Paaed @ pad FiLig e thiel sdrmeehim whik tHenseddid hewlwithim tHeesame

rGncthedinn POWRE eabbd BE2uid” T ol Ent abd g gtive zone
dh¢i ottt sameBthipbéhestdicing Himedi ldi hgand hdt2.Le iameilhdr icase

u coéered\t'vgﬁﬂ‘?ﬁBkﬂ’g%)hné;ga 5 OMPgHedr?{ﬁéﬁ]m' vant age
of this %%Imﬂ“ﬁcﬁm %nthafs re@ftmerto digerefyS apA the dicing path is

%hﬂe@@ﬂé@ﬁi@b{dﬁ@hzbﬁdﬂ ggekéltﬁ)hbb? l&%l’%fser%@eél dfghelmlfr}nqa%tlon
i,on o con r above, the
ByBEB0 SR Bhoyb ey GBS b IFis Y EPEas i orratap in the
sofetel abthebwaperedesrathiceentirenpath amd,osecdmnalig ba‘restthe gontact
;?%@'[5% béﬁ Eﬂg Q}@éﬁé@%%&o eﬁ%‘“{}%’?hnaémﬁ%t lt@"@ﬁtlrfea@%tfgtrongly
mreéé@me wafes b m the digingepaths dherg 'wﬁ‘@rﬁ(gﬁé'm beiween the
Fl,;gienah@t@wgfd@osed with the line LDn. Figure 9 shows a

d_pl whi he. .
oo oW atthg el SEhed BeSo bl taife bl bl Hifnce
firstly iviputiee 1dp ambethepads the &)Sdilenutteé dyube Top dicing fgenerates
%&Eét AR S G Bart SttnB BRTIrGeRbeF 8 8, 6B fines LH1
mwémfttmsaquiﬁngalﬂiht he chip Pn_1, which again

ext ends c | o
2006/ 063981 %13 ks, 108 g‘é%%%gﬁ&goﬁgw??e(’a%e\f thePdicing

RPRTBlIOR.ohhe BasscRlptasthad covers eaeh §B@oﬁ’\%e§:HP'io°°\@EttBﬁd>§’ntaCt
Badd) either on one side or on the other, and it does not extend beyond the

chip either on the right or on the left. The scrap or residue R, consisting of
the glass plate portion lying between the dicing lines LH2,.1 and LH1, is
removed after dicing during a cleaning operation. The glass scrap does not
adhere to the semiconductor wafer since it comes entirely from the zone lying
between the two dicing lines, which themselves lie entirely within the
nonadherent dicing path.

If the chip has pads on only three sides (the case in figure 1b), it
will be understood that the dicing will be performed as in figure 4 for the
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above pads PL2n_1 of the chip Pn_1 and above pads PL1

n of the adjacent chip Pn-1 The dicing |ine LDn of
wbe20safaes96et ween the chips 18n and Pn_1 pd¥3EEP2005/056599
through the dicing path ZDn between the pad PL2n_1 of

the chip Pn_1 and the pad PL1 n of the chip Pn. To
define the dicing of the upper plate 40, there are

this time two separate parallel dicing lines, a line

&c[gﬂfﬂ aﬂelnﬁ pAMg ArdPas lﬁsfgg‘?ﬁé'g’%rytheﬂb‘%v chith Q@:%S% fhree
e dicing pat tween the active one

S !%epg lpgs piafe %%nptprpmt beyands Hig:cbiR; $0 aﬁhﬁq Leave the

pdts sesERBblé, Waile\bh Mhe féeh SRIEEt niH\ChragedtalérefBm. If the chip

bet we Pn 1 and.the [
5 S5 ah ?'g?ﬁﬁgaﬁ@new@%emp% Pl g,k row
dicidgldizetians and fnethdwemlunaselmr@lmqumnoaenami tire glass plate will
| ower plate. As in
&hﬁec@%%ﬂ@ﬁm%@p%@ﬁb @o %ggures 3 gnd 4, the
di ci ng pAhenitherd @remd aad@rort neemfathsrmtop@ﬂsed sides (the
&' ﬁtﬁgﬁ'ﬂe 1Q>ér1|d%‘?iguhﬁ§79§a"f‘1|d lttn'i‘é%I Podesel, a5 d@élrable for the
ayer | Ci n This first

hr oughout™ t

bl
glassplale 1t itaduRIest DEYON® the @ 'rswheeasoap@%svnff&ure 5. 1n

tAetadd) et Rnéufficepafor tlaednc:ﬁgwrw of, thead=ghie ttyise aenh digures 9
L on, al nmst,.t.he

bondi I dh

5310 M5} B QAR B R, BF a8 BT Ay ATRE 5 e,
Idamngga ;mdue RheCenmpared tafipes 4na secomd didingelingbhthe glass

| CI 5 Sro%e‘?f anlSPth he W?cflr?gf IiHéSIT enofjflgﬁl.ﬁ'@t@lb‘zﬁﬁ)éyé‘?ably
&UrP&ﬁp%Qﬂ wite ﬂwitcm hmmEDddnﬁr%b»t Qibmaatenw@@v@naﬂ@s
scr ap, whtr?é1 gh@l ﬁiﬁgﬁgaagrdn ffo b @é@tsﬁjésylagg%ﬂlﬁ%i\ﬁeﬂgure 9

| CL.N

S Mg 10, s S poSthie f’%ﬁwa & Dipel Blals Mince Wi kerf in
thhendinnmiengas ghemvat iilonfigurae? gllasthiplcase, timstead ookehaving two

ﬁé@r‘i‘b&@{egoﬂﬁé’ﬁr“c.@ﬁn&ﬂﬁﬁ bR 1$21!,a6hly £8M5le Fidd I Rused,
ey efige ohwhighisposmeddry tbe |t'1¢e'—'?”rgﬁ'ﬂd @nomerteﬁi@e| isfiermed by
tFEQItn%CLH@ PrFlélE!?t ﬂvgg&nﬁgngl%néhg Mitighon fHae rQélﬂ&Sfr@n%aﬁvlng
$Eh ol berRr ToS CUTES KaURs BiF HhatpRl PR BbHE Pars PL2v+
dite Ril1assimiiitaapoukips Thet corapdresre rtesulting fsemi thimdiicitgris the
BRo&aeih FEES 187 a1 o ng |1 nes. whi ch thersel ves |1

ent i r el yinwerteral, thee diomgisdpefarmeddwith rglaser hr with a Baw. It is
@%;é}a[i?shrﬁ@é?so%} M ¥nfify Gar& 488 didiRg (SRARS Bend IMgikidinal
bands between rows and columns of individual chips. The dicing may firstly
be performed via the top or firstly via the bottom. In practice, the procedure
may be as follows: The first dicing is made via the upper face of the
transparent plate 40, over a depth that corresponds to the thickness of the
plate 40 or slightly less. The dicing is continued via the lower face of the
semiconductor wafer, over a depth that corresponds to a thickness equal to
or slightly less than the thickness of the wafer 10. If an uncut thickness part
remains on the plate or on the wafer, the separation is completed by breaking
the plate and wafer along the dicing lines, so as to form individual chips.
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will be understood that the dicing will be perforned

as in figure 4 for the WD 2006/ 063961 14
WOTZdBAER96056599 col um diig ng pat hs and RGT/ER2005/056599
figure 9 for the row cutting paths. On three sides,

the gl ass plate does not project beyond the chip so as

to | eave the pads accessible, while on the fourth

side it may project therefrom If the chip has pads

on f our 'tﬂ@sfohéedb? % IFW%% %rgldé)r‘é ARL{ %ﬁ@%@%n?%afer were

gure for { rec i ons

lzcmqubmruolﬁgu@r @@@esms aSathcf ishibegprederred apethag |gf bonding.
ﬂ'i@h§%c§ﬁ¥ém6h tnh@ ofiBi rparﬁﬁtrféoa@hémoﬁ e strbAg SowiHed the high

her e are no s on one. of sed idés. (th
ATy PTG s iEEes ANOWIRGr ooiedaCotERFIBpS! e SRy alea of
theweiey stfackss iareh alifent dohtactghm%a@ha@thenocbnl athe narrow

oSt hBRCnS Peid Rl e, 3R Rl Pﬁg‘?ﬁia%de the

pbcese isaprtreyply adedam dinepurtbered is amal ik of haondisgt material
c}?%aﬁ‘:ﬂiétﬁng ?rké”ﬁ%aﬁé 6#%@'&@33&@&%%&5@ ?ﬁém?peratlon of

I CI ngég eavi ng ared
bringin @naiadesznn@ ICPAtACHFiSt ife ggnasA foapwlee by an annealmg

e erdh 1A Lo, Lo
Cher eby W78 A3 oRgratRst St ify Pate “46haf i porsierpdastake
mettlwt mpna_senjplssaiesioeamcﬁ rdralwragmtrfei sirfacedof thecthip since the
g t
Gy e fas 4o BR°RRESRRR A R CHES THC (DA, B! the
bcmctlmg is perfermedby swleeflahadhesion.ibis mefegalw@rto mgovigdeein the
5@, Mer g'e' |'P|@§niéf|3>nsa(§gcﬂr'd%rin]ﬁ Lﬁ’@"bQ efoﬁ'eﬂgllnﬁ)lé’“é&ekéﬂrtfens of

s use e li
KO B H%Pthgé’EQV? §h$ Ql‘oﬁu‘% pr‘St E{B :?er%h |9f-|§Ht @ay,:t,ﬁ@m'_flgre be
ddjustedwssot thatli thieng isnirid atislonoft itk rcattingt stobr crreéachmg the

S8 Phar 5 PR S oBy EATOUTETEER VAR o i b
isiuset: andoligngs 7Tard ddnponent resulting fromthis
di ci ng ||§Ist$]§? g%@ggle?% %&n&hgl&’h‘éllé@/ mdiéht%ﬁ&% Fbr tHehﬁurpose

dicing js laser or wth a saw.
YrRIp¥ERING, aﬂhﬂ%ﬁf‘ i e ditieg Paths a.n%iﬁéper msi@p&ntatwgs in the
mafelwo tfer ﬂﬁa bm@séwlp?@}ennhgnﬁé ubpémgmacfepmh@rwaer 10 from

g B, S 1 e dpotTne ibeey RS Bl dhargore
lpcalizedc et théedipingc buoes e)f Mneyglassaplate:l4(bv\i§|guﬂéhde ishetvs an
él{a%;ﬂ@ %ﬁt@é&nﬁéjﬁaﬁﬁ W%"gr"aséaﬁﬁteoffwt huﬁgeﬁ{aﬂeﬁm{a%ﬂ{g two

t hat cor'respon
antas e e dfClrtQ"lﬁaﬁdﬂSaﬂfethﬂtﬁ are Hy¥e gwmg/lm@rsm thenelatg 40rig the

éa?né@ﬂ:tm B&th, Yhéreldi8 tlve\Uee lﬁééntﬁflor‘is?el'hé@éﬁtﬁ?ﬂé*}‘ﬁé%%veral

waf er , er a depth that corresponds to a thickness
t@ﬁﬁ&lf mlgrons

The indentations are made by photolithographic etching or by
mechnical machining or laser machining, depending on the desired depth.
When the upper plate is placed on the lower plater, the plates are aligned so
that the indentations are correctly located relative to the dicing paths.
Alignment is particularly simple if the upper plate is transparent.

The invention has thus been described in greater detail in the case
of the protection of an image sensor by a transparent glass plate. The
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or slightly less than the thickness of the wafer 10.

If an uncut thickness part renmains on the plate or on
Whe2008f0®B3961 he separation i 96conpl et ed by HRGIAKPRAQLS/056599
the plate and wafer along the dicing lines, so as to
formindividual chips. WO 2006/ 063961 15

PCT/ EP2005/ 056599 In the foregoing, it was considered
that the plate and wafer were bonded by nol ecul ar

@ﬂé}ﬂ%no@ alds Jsdyhéablé th'@l Pl"n@% d&ﬂﬁ%frgﬁl@rég BRI of two

esion 1s

%tne@p@sedo\meﬁgemtg tIhe HPRer P t%rf’sﬂ icoplchoer geplats PAJRE same

AR rRMas thé Q/aféf‘ﬂd Mpﬁllﬁailo? Whlchhﬁeﬂféirisbér@fcﬁfbﬂtlﬁe plate
s are in dire

th
torviEble B4l S Mot &Sy BRrerarter i JaciEoh Rotons: Bedngrient for
tHer @giansior gobfficionts torbd fiee saes dmanih, whith itpwoalksalso be

iiprﬁntoe tngféﬁbéﬁfegjﬁ%gfs: ﬁagrﬁ{aérb‘fﬁ%n' t?\eg?péeirt aetgftobc%ng\iﬂlt% same

e surfac
rsduiecas thasearariied ent oThiee waralaten of  bringing the

pl at es 'THé)pl‘éfH‘Fr?a‘iﬂalé& £X %ﬁ%’c Jarekoved by an

anneallng opera Ion, ' etes the adhesj on.
During t'Adh @ﬁ‘@ﬁﬁtqfdﬁdlﬂﬁ'QQYnéh‘% KEPBI strecluge glgmeat may have a

m&@&ﬂfréﬁrdc@uﬂeﬁlﬁmlcw&bﬁvému tdye |ha$ernhgm ||$@gledm¢|&hﬂﬁn be
ce the

SHIEERE, b2 RS s8hehl ot Poh i el S, et
stuasturiel rhdne be momabinegd ivsthpa jdxdapesedfibembpticivafer in which the
(?ﬁ”&%? Iflggl' { orc’eR{e%f @é@%lnalchparpf{oomedgurﬁ& #)F‘?hé’ls@h@?r. This
ar exa :
fm;f@rpép weéasnsdhen @pger@ﬁlswltmad@mrrg seiilator meatarial ng

paths. T derkhisk r?lbl? H@ibép‘lé@oeﬁ/ﬂh% BRite 8 iflsd R §ilig® or of
that there i's no risk cuttin tooI g mﬁj

QBRI CHAMRIRISr dRReRYING Tﬂi‘ st"]es ‘?5‘&’#%'?’& RRJiCEURR-y| %@Rectnc
matsriags mwatytfonexaredplekiss prowc&d@e@wmleaﬁncﬁ applicadiorsand

11. It is also possible to conbine shall ow

i ndentations, for the purpose of preventing adhesion

in the dicing paths and deeper indepentations in the

pl ate 40, for the purpose of preventing the upper

surface of the wafer 10 from being damaged by the
cutting tool. The deeper indentations 80 are therefore

| ocalized at the dicing lines of the glass plate 40.
Figure 13 shows an exanple of the configuration in a
glass plate with indentations having two depths in

the dicing paths. If there are two dicing lines in the
plate 40 in the sane dicing path, there are tw deep

i ndentations. The depth may be several tens of

m crons. The indentations are made by

phot ol i t hographi c etching or by
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mechni cal machi ning or | aser machining, dependi ng on

the desired depth. Wen the upper plate is placed on
WRE2006MG396N at er, the pl atesl7are al i gned sdCt/REROPFES6599
i ndentations are correctly located relative to the

dicing paths. Alignnment is particularly sinple if the
upper plate is transparent. The invention has thus

been described in greater detail in the case of the
protection of an inmage sefdAIMS§ a transparent gl ass

pl ate. The WD 2006/ 063961 16 PCT/ EP2005/ 056599

invention is also applicable to all kinds of other

Sppor  pl A WBCesuI 98 oo iRy MARRER ORUER RS colfsting
@fstwmesumfmsem elements| hehtarensondedvdgdthehestarting from two
;Eley A ro‘?wke)z Bf‘@vh@év\rﬁlﬁr&]udéé ‘éhsér:rli’éygdf |t ele?né?ﬂ% t8 which

e |nportan

%Q?@n@x sm%fh belemaing: faHies seepnskpigk: hayedo QﬁonW%lﬂaﬁ first
plbté’\QHblGdﬁHgs%lé’@trom@'p@Fd élemdnie protstte@Nby AT Tn'saﬂ.atmg

PRt dvere Hi 026 RS CALTPIBIIS NGl NG PSRRI ray
al so be -atHe losverdate ofthéesecohd glate @ ds dondadi tol thgyupper

%?g l?ch ? iirs%f/é@%wgg @gf?@@&\dﬁ?’ %grff'iXﬁ ot th?C’ i h#dec i g[Jrfaces
fowti Otht banding theezenes ¢algd t ﬁ@lngmg&% ddEa) tloatoam ?ormed by
iﬁc B@nt%h@ﬁ?m the IEQulﬁtlﬁg gPéthl\?g @ger &h ’tr‘\’&fu% B1dtBYand

|ne wt tic wafer in

whi ch t iretheoplat %éalaré? o infe dndivideatl edUEErgeRANSIting of two
§®drE@sédJ bfeg?gat@\fmc?ﬂmnsmgs@Ilowé'lhplate tidpentad an V@‘p@r plate
SR UFRE Dotk ciPinta S sl e Bidhedor te
sgdondaplate (¥0) \éa itertopsitierdleng a fitepdiciignineol-HhéH1s) passing

BHQSé ijh%ﬁge%%% (2BL) }, Ghd @éf@%k el Fl‘eﬁwedﬁfethbaﬁét BRite (10),

or exanp rOVI I ezoel ectric

Iapatedchenestl th ‘?\@ lement o6 Hissseaondoptptepiadise ggstride along a
éELdesInMBdlcmg\ IO QEDS) fpysstrfge eﬁ@rﬁé ekl ‘s!émfealdidlﬁgitpaiﬁ @ﬁt not
structu ﬁ'b ﬁltg u‘ﬁf# posed. el e i lat
SSTRERfoas Rt S findosh BEf BBS gL ELTns Jover plate
dl@)nerrbriglngfbemmeeh thadadksinglines, rlaymobtoveredtbyethertmﬂes plate
él?n’i@?’f second el enents belonging to the second
have

to be bonded, the first plate including
electronlc circuitry elenents protected by an

' ESUL alt :Z‘QTh@r&b@ééé %8 dlanedd |ﬁ %uﬁhr Q%ﬁéra‘éﬁ?&%ﬁsinnﬂ'uat the
JEROrRPeSPHOES paBPIes drdnardie pRCarbPElsuR s dopér Side along a
third dicing line (LH2,.1) passing through the same dicing path (ZD,) but not
superposed with the first and second dicing lines, the portion lying between
the first and third dicing lines constituting scrap (R,) not forming part of the
two-element superposed structures that result from dicing the plates.

3. The process as claimed in claim 1, characterized in that the
dicing of the second plate is performed with a kerf width larger than the dicing
width of the first plate, one edge of the wider kerf constituting the dicing line
of the second plate, which is not superposed with the dicing line of the first
plate.
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face of the first plate (10), over the major portion

of their respective surfaces, but not bonding the
Wen230666083968 " di ci ng pat hs" 4&Dn) that are ROF/EBE0QH/056599
etching indentations in the insulating protective

| ayer on the first plate; and - the plates are diced

into individual structures consisting of two

superposed el enents, conprising a | ower plate el enent

and an upper plate elenent, the dicing operations
conprising at |least dicin of an elenent of th

second (t-alee prepessias ¢lalegnnfobeigims 4 toid §f‘a'fﬁcé¢"t?§d in

ﬂhlaﬂﬁhe( lolier pllétleblerheﬁﬁssammt@gtrﬁw @rdﬂtrt%tlft@ taﬁdttl‘ie pdRion) of the
e a

BBs Plafe terBanf Ref e ok s ekt PRite Bidhant Fludss at least
oree electreras cdetaat (FPlg, ) dor 3dodherelm;trtannecr('cttms)formed on the
70 S EBR 4 IR31E: Bhshaghel Bl helou s g n

| ower plate elenent, |ying between the two dicing

lines, is Ré F(SB@%%% @Hrnﬁétﬁn%)r&ebf é]bﬁ‘ﬁ§1 t8|4eEﬁ§rtacte3'|zed in
in claim 1, i zed I n

cess as ai ne
PAE R nqu:pﬁdﬁt Jaiars dnceaconpities &S dlidch aHnGs aspegially
mbtﬁoalarlajhésmmbeﬁre@ the plkmeg uppet faoedofdinei firgt piate and the

assi t hr Qu S 1,C] t ;
abah v, B s et oifter JF8 L ELRRGHE' Helfiiio toca
adhesion.t he portion |lying between the first and third
dicing lines constituting scrap (Rn) not form ng part
of the two-elenent superposed structures that result
from di @-ndhenherenesseds glaimad i enes of athec PspeaRsiNg relaims,

Harbbletized hatantitne lu?@dr braté REméMes ai slerrefort fretecting the
rmed with a kerf wdth | arger

secon e is per
Ipwg,r,pfqté ei‘?ft??% width of the first plate., one edge
of the wi der kerf constituting the dicing line of the

second pfa I SN e

e of Thhdf |}%‘%Sl 3o ClyPPBC IR RFES of! g bhEeddify MWaims,
¢eraciepged it doe U@PGITH@"?H%% dapsparedt plateesneciHly aglass
& fakas slichplate, characterized in that the |ower plate
element is an integrated circuit chip and the portion

of the Ilower plate el enent not covered by the upper

pl ate el&ndhe prodesdessatiaimedtin ane ef etber peededing claims,

%%5@%%2&5) Lrﬁ)thgﬁfheaﬁ@ﬁérs p fe § %J(?% %ttré’lrr]é rrgrﬁ\%tjh?hoptrcal

on't contac ei ng
elgp‘ants aeécmfoqt@a Ietementplcatresmmtto a5resp|sgtr\m ntegeated
PR ¥wsl fbfes 1 to 4, characterized in
ﬁat ?'L on I ng of tﬁeﬁvvafers to each other is direct

bondrng, especi al Iy nol ecul ar adhesi on between the
pl anar uppehe fr66esy athetaimddin Rlathes aBHarfddterized in that the

lower plate element is an image sensor or image display, and the upper plate
element is an optical structure associated with this sensor.

10. The process as claimed in claim 9, characterized in that the
structure consisting of two superposed elements is a radiological image
sensor, the upper plate element including a fiber wafer and/or a scintillator
structure that converts X-rays into a light image which can be detected by the
image sensor.



pl anar | ower face of the second plate, the

i ndentati ons preventing | ocal adhesion. 6. The
Wip2@a6406896¢| ai ned i n one of1Y he precedi ng REHERRDO05/056599
characterized in that the upper plate elenent is an

el ement for protecting the |ower plate elenent. 7.

The process as clained in one of the preceding clains,
characterized in that the upper plate is a transparent

pl ate, especially a glass or fused silica plate. 8.

The process_as clainmed in one of the preceding clains,.
char act et1-z2dA€i Rra9ess ?‘F]ed%'ﬁ?féf i) Re ofnthe,desceging claims,
etidraytedized Neitatitad soptiueed comsistimgios tweasiparpbsedilelements

el enent correspandi ng t r L j r at ed. .
S BT eEosGdus GBe BN b YRREMS WeRL #hich cargbine
alectrbaicrfenctionscaral me8hacibal zud/er optizhl fundtioas. t he

| oner plate elenent. is an i mage sensor or inage

di splay, and the upper plate elenent is an optica
structure associated with this sensor. 10. The process
as claimed in claim9, characterized in that the
structure consisting of two superposed elenents is a
radi ol ogi cal imge sensor, the upper plate el enent
including a fiber wafer and/or a scintillator

structure that converts X-rays into a |light imge

whi ch can be detected by the image sensor. WO

2006/ 063961 19 PCT/ EP2005/ 056599 11. The process as
claimed in one of the preceding clains, characterized
in that the structures consisting of two superposed

el ements are mcromachined structures of the MEMS or
MOEMS t ype which conmbine electronic functions and
mechani cal and/or optical functions.



