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1 METHOD FOR MAKI NG CHI PS AND ASSCClI ATED SUPPORT The
present invention relates in general to the .
fabrication of circuits of the electronic, optronic,
5 and/or opto-electronic type on thin |ayers of
sem conductor material such as silicon. Mre at
reci [ t rel ates
Co o nothon TR AiIKe PR ARy Ao LM SRy, 10 ™ each
chip conprising at |least one circuit. 10 In a second

aspectrnet h@rb@éﬁﬂt'%é}hﬁ%r{e&@iﬁﬁ Of’n @Eh%gglmcto the

fabri.cati.ng a support allow ng sard ricatrng
TAPRGG o) He. Pap| BRERELER IGF G&hr aF 1ochEotErm aptronic,
@t/ oirn anslantepeiati 0@ pEONSLSLi ngysin sey d N9 oz
angdg cﬁghlgs fromeach 5 other ?%% tern?6%%; ©
%gaﬁgog HﬁaﬁFe EbRptFSi Y- b ¢ ligfe circuits. The
term Mon:ecupjtecjmlrys, any taypg/l@fst rﬂtﬁ&? egf%‘gp:ﬁg’ﬁﬁe&ltlon
ct.ronic and/ or, o-

%B?.ggle? tt‘?he 55 qu f&ler@br%a&é‘& RerdUpréfEvabity chips,
feahschhpncohpyes 519 oft tikiackness whi-ehigpy be of the

i nal 15, RS G Fear ek EEar 8V BPbURRONLT R Tl aChayto 2

PELAP@ t 9P céﬁbylmm_p;eda | rBuTEEett t iald owBnger said chip

t IrCUItS on a thin .
fg&g%@ﬂaﬁh%ﬁ$ééﬁgén5? g 1Q§EFh§ “identical chips to

be fdpheaepﬁraéorﬁ%@bdﬁﬁﬂhg“ﬁﬁhheng”lnEQeaeﬁai operation
amidogsiiof fabrigaldng ehi p%n@ﬁ%l@hﬁgathlé kf?&ﬂ Bach
first type of known method, it I'l" be rec

Tohsists in produci ng chips directly in the surface

portiTore oteammassiiye swbstd ate Rfgem € L0y one or

LT for exanple silicon or a II1I- naterlal)
C!?%Hnachlps have been fornmed, the substrate is
The term “circuit” means any type of

microelectronic, optoelectronic, optronic, and/or opto-
electronic circuit.

The term “layers” as used here preferably means thin
layers, of thickness which may be of the order of 0.1
micrometers {um) to 10 pm, for example.

Finally, the circuits which are produced in this way
are typically produced in repetitive manner, forming a
plurality of identical circuits on a thin layer, which
allows a plurality of identical chlps to be formed in
corresponding manner.

In general, methods of fabricating chips are already
known.

A first type of known method, it will be recalled,
consists in producing chips directly in the surface
portion of a massive substrate of semiconductor material
(for example silicon or a III-V material).

Cnce the chips have been formed, the substrate is

-cut through its entire thickness to separate the chips

"from one another.
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cut- through its entire thickness to separate the chips
fromone another. 2 Cutting is carried out by
scribing the substrate. Wengscribing, in general, a
score line is initially scribed, after which the
substrate is broken along the scribed Iine. 5 One

i m ' Wt B ot -y pe thod..is that chips
“cannot Ber oS e tsr tEBPRAL BT HhEnd Mie R te.

subst r 4088 PFEAPWABChinhgeskicps, arescboenddnar és initially
retatby¥e) y Atk {Rfcthengr %ﬁbfgr%@,sl grghSt g(r?)r}]c%n along the

hundred.m croneters - for exanple (
s%%gf?%?glﬁ%ethat is 200 nillimeters (mm in

di amet@mg ; Jsﬁuﬂl‘ta}ﬁiftirckﬂ@%ﬁei%}ﬁ@?f_ &ry%}éﬁgggxg@n% }gcgd 'oﬁrsgethat
for. rtal ications. n-limti

sﬁkgjfﬁ%p%%il‘%%? ia}g%sp ¥%‘$u9\?f? i %We‘s%‘fﬁﬁ-es are

unsui t@bt e rErsEi s subdse rbabei gat:dJmEE‘%gi@hl R$e tcé%ps are
QRS d S l Ltting. di S , _Since

ik s%?g%%%i\gmﬁg ck hg‘?Pc‘iﬁg% ?E‘g%r%dawyeast one
i M et ént frecpt ¢ tal ~bEhaviearmpl et QS int Cibid S - sEEtrate

exapl e jwhensphe abSﬁEPP part of,. _the |ight;
- tﬁéﬁ?abfpga?ﬁgg§§%§% Pps that a?élreS&FP8§eFE' Su?h
knélg‘sft_?gﬁ' ed'®f RGEhi et Pexitrdityafgeomfor certain

spsitin ref, the nonocrystalline silicon type, which
P thus, to provide the

' i gi d,. f. ible ‘material; : . _
Chi p NPT TAE eI GHE TR exd i 4y SR sUbei<atis haghi ch
flg sisé vehismber rhian bhe uaéuﬁrﬁagnéﬁaﬁngLr?t es g?eg-

I it A ossi:bl e to thin the back face o
msel ve LRSI Whe | iU MerfHoR Hbovel o i cEing
fhedesurflgds l.ayeinon whochhtibe @i@sb@lfﬁatf@rﬂﬁdwhggﬁ the -

i u ej define ere_as
Pch 30 amnesd arih The Apieer i LELLE8Y B8LGKTPrate, the
GhTEHIFE ~t heTt Seemidat Wbary itds tshidsthiaps) abByrivay pafrt of

exanpiehtsai d thinning can be carried out

- the fabrication of chips that are required to have

a degree of mechanical flexibility from substrates of the

monocrystalline silicon type, which is a rigid, frangible
material; thus, to provide the chip with the required
flexibility, the substrate has to be thinner than the
massive substrates used.

Clearly, it is possible to thin the back face of a
massive substrate of the type mentioned above, into the
surface 'layer on which the chips are formed (the back

‘face of the substrate being defined here as the face

opposite to the “front” face of the substrate, which is
the face that carries the chips). |

By way of example, said thinning can be carried out
by chemical etching of the back face of the substrate, or
by mechanically attacking said back face.

However, substrate thinning is necessarily limited

as the substrate must retain a certain thickness {(of the
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by chem cal etching of the back face of the substrate,
or by nmechanically attacking said back face. 35
However, substrate thinning i necessarily limted as
the substrate nust retain a certain thickness (of the
3 order of 50 pn) in order to retain an acceptable

nmeehapi C%lf st=men Furt her ~ap | catl ons such
t hose nenti otr?gd %l%)nlc?)ve i \Ml%?g re%w re gﬁrlﬁs f8 bgcceptable
f BFREANGSRPAgSArERATRNt ayer, 5 remain difficult to

aCCE‘SSFQM@He.@ft§15p§§<':9t$$‘r'1§mé@<9h ;_Quﬁgobé ﬁ@ﬂt?gnégea?ove,

éC%here are limtations assoclate
t

f G SrefROBS 140 sheul foamed e inet ed tdm layer,

scembtnngthGuDﬂYt@eac@é@Cétﬂirﬁ%f”déﬂq s%rlQplt%rﬁmlng
(f1 aki of t.he SCYI% 10 substrate whi
constitore a fur ERBr 15 miSESH ohlEb t%ret)@ﬁ@ ot imitations

r@sm@iameeembm $ype :i)]frsnietﬂyyb Qff MrRAMC inRE heki. ps on
: h nown that second typ
rret hogfIBTE %ESF%E %Wl%%g%st enp%te&l1 U égFFBéHgo&?‘lps may be
3 BT IR edhi ps/ish a peglererd sddileandgct osf mMaheri aberibed
skt Ayes) bej,

M}:H né&gg@lt U(t'.h ng #ﬂg chljgfél%arto]tﬁn tfp that

transferrln said | ayer
Suf 1% d¥¢' e support ; 20 - forming individual chips

by CUutd i Bgcsatd 4@yer olfN nAoeY d%&ce Wah:
udect er.m ned ut}??/n% attern. It is SpGCI?n%d thﬁgt on-a
tHE T tra understood in this text as an

oper atironthapl gengnd thpadidry hetmeen ghgo%rll\@@&g@ steps
(Quh %r‘fﬁ% %referred to 25 as the "top ) and a

receiver ‘waf er (V\/nl ch can be referred to as the

"base™), WrrBREirsubsEguent cenosal lafeexcess gmtieidmluctor
HQ@rttéqt%% f f h i ng. . Mre recj sel

the f}ondl ng' l\e@l re?eggﬁngf gPPQQQ? nPht he ult’?%%%?%‘r "

i s a boni 3 s onsabl edalvar i3%ladhesi orhdetheps from

e sublaceseWkbCh Baygoap; extremely |ow

- forming individual chips by cutting said layer in
accordance with a predetermined cutting pattern.

It is specified that the term “transfer” is
understood in this text as an operation implying a
bonding between a donor wafer (which can be referred to
as the “top”) and a receiver wafer (which can be referred
toe as the “base”), and a subsequent removal of excess
material from the top wafer after the bonding.

More precisely, the “bonding” referred to for
defining the “transfer” is a bending based on molecular
adhesion between two surfaces which have an extremely low
roughness (typically in the order of a few angstroms or
a few tens of angstroms).

The Smart-Cut™ method is an example of a transfer
method.

It should also be mentioned that the term
"predetermined pattern” means a pattern which has been

manufactured to define the desired cutting lines.
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roughness (typically in the order of a few angstrons,

o? ga few t(eﬁg of aﬁgstroms). The Smart - Cut TM net hod

is an exanple of a transfer nethod. 35 It should ?l SO

be mentioned that the term "predetermned pattern”

means a pattern which has been nanuf ﬁCtuLEd to define

he de dc n S T t,he .chi

gor med@%lﬁgt heLtItHaé er%ﬂ]f serr?%%ndl%%?mednatl&l Eﬁ%eoefjo?%er - of
t?ﬁﬁ%F@P?Pﬁé%aW@tlea‘yéﬂ e fore ettwing ey Siggpardid Theyer to

| ayee @fL gg sapgyst or material may be a "thin" 5
IazerC N Q" ﬁﬁ t hi ckness of the order of 0.1 pmto

10 pn%“hﬁ“h%akf%d erTRTHEPTsRIGtern majsirdalll ynay be a “thin”
cbayesponds. t wiah grtﬂlmh@sﬂ@@r@h@row&fa&@% A pum to 10
clgrgpartrrents with the grid lines definingthe
boundari es of the chips. 10 Cutting is typically
car r i esheuprbyeseriin e }bdiTEtefIhlﬂyﬁ);a(y&EIlﬁrk%rresponds to a

I t S t ort_wt

\?\ﬁiccgnt%lﬁé% aggug%asggeerﬁe anrbEg%eaorl ﬁ?@@?g MRy tf'ﬂlﬁh the
ek Hede Fanisterited hcmrtdaae:m,qormcfrtthleus:hmgsany | .

t i gue r, s

yf’te oA 82 e P B Sfur et arepibing the
;aﬁfﬁgct%ﬁ@ng Crptigneldty wealneds phewswact beimegn the

tshepgtditn shiayervHictbe o ansker nad 'b%ehh§eﬁ8898{it 1 B08Ra1
substrate th ich the thin layer 1Is ini

i ntegral®. 20 Thi$¥%dne8P WakhEIESHAYTHS fior nklle support

" metioge arfyamyp@atafng;et:hmthep%ha& RENkhengd@poye, or

t IS aI SQ ssible that only certain
gtjgggq#ﬁ%ﬁ#lc T 5 abr it c;sg?‘lné’ﬁmartélaﬂ:arsrallé’d tgapspeforan be

8RR gy t Iféaziéﬁe"lBQS aof zorakressyeakide d hprovheedsteRsicen
?géf@ﬁﬁ?ﬁgbgggeﬁgf £hi éﬁgfg%ﬂﬁgrledtBUtgﬂgﬁ%rt and a
strate with whlch the thin layer is initially
integral. |
' This zone of weakness may be formed before
fabricating the chips as mentioned above, or
subsequently.

It is also possible that only certain steps in the
chip fabrication are carried out before forming the zone
of weakness, with the other steps for fabricating the
chips being carried out after forming the =zone - of
weakness,

This zone of weakness can, for example, be produced
by dmplanting one or more atomic and/or ionic species, as
is the case with Smart-Cut® technigues.

The =zone of weakness can also ‘be obtained by_
controlling the ©bonding energy between two layers

presenting a common interface which defines the zone of

weakness - these are broadly referred to as “detachable”
substrates - wherein a layer can be transferred by
applying a stress {(mechanical and/or  thermal in-

particular) at the level of the weakened interface,
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This zone of weakness can, for exanple, be produced
by inplanting one or nore atom c and/or ionic species,
as 30 is the case with Smart-Cut(r) techni ques. The
zone .of weakness can al so be 5%ta|ned by ~controlling
t he bondlng energy between two | ayers presenting a

conmongjpt whi_ch defin s th zone of weakness -
t hese a?g %%Oagﬁﬁ’ré?e%?%% 4 i@§§§cﬁﬁﬁleth%% be formed
shifst caeas ingnher elmoaoﬂlayelzoclan e s f ew@d b¥yers of

a st.r.e and/or th
S, e RS hR SR 3 oP SRkttt [ Pour( Besvesn the
FhFOekanpr e ao’@@ﬁ]% o t ek ness a:mptwmsmbasfagmd by

creating @h@@l@uélg@nﬁebﬁé%@f&né&”th%ﬁeiﬁoﬁa BlFRekpown to

ﬁbstra%g or pro u0|ng reversi
e?% P St Gdsorhn dilso beppovtsagedi then

5thin shbal dr@ln%@eb@e@lergd}:%tel% t
iﬁnﬁ%ﬁélﬁ %hlck substrate onﬁ%h?ﬁéésﬁkgo?%%%:§§9$% AgSOI®
NP er e d & at e @h§t|E§0§a§ﬁSfébéﬁuﬂ layer
(BsSoi{forragt dﬁﬂ&]dr@uppm&&.techn|ques) That produces a
thin layer. supp 10 After
transferrlng{t % gb ﬁﬁlrf f%Y?%u?PQ it tpereuits
sihpdie, ﬁ%@p©aperTﬂEBchyEm'fmsn1¢m@|wxﬂu&brmchi@§lVldual
Hmtpd.ype of known nethod can produce chips on layers

with %,substantlally reduced thickness. 15 It can al so
al | ow CRtpst¥Bebet f orifiseiion metdhashorcan npdedotea chips on

Maiyenisaliuhi ahsissdhhteneny teamibhembepial of the
subst&gte in i ch & e chi ps have been producéed (the
mat eri-al GF tHe¢ ni lPHyé?k)lpSan’élol pecdipiede ¢hea support

tesler ed nat uaeeandl spta@k:hl G PrOPEF i &S: d%QOﬂab\e%\éegmaterlal
a ment i.on ove regarding scribing

bllf(ra] %a%t?l\éﬁg g?%alwndjh]rcz}m?ﬁ SH@3di ket ahegge Praduced

rhf*}i‘l@ predirsurrdedofhéhescthim ngayieayer saxgf sBldan have the

bBbeknassecdbe LAYeRbLOD: ALTE LS. PEIIECt the second

bove-
However, the disadvantages mentloned above regarding

scribing (in particular flaking) remain.

Sald disadvantages are more pronounced when scribing
layers of small thickness.

The invention aims to perfect the second above-
mentioned type of method, in particular to overcome
disadvantages linked to scribing.

The general aim of the invention is to improve the
known methods mentioned above. Tt is shown that in this
respect, the invention enjoys specific advantages.

To achieve these aims, 4in a first aspect, the
invention provides a method of fabricating a plurality of
chips, each chip comprising at least one circuit, the
method comprising the following steps in succession:

- creating chips on a layer of semiconductor
material, said layer beiﬁg integral with a substrate;

— transferring said layer including the chips from
the substrate to a support; and
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25 nmentioned type of method, in particular to overcone
di sadvantages linked to scribing. The general aim of
the invention is to inprove the known nethods

nmenti oned above. ‘It is shown that in this respect,
the invention enj oys speci fic advantages. 30 To

achi eve i i rst., aspect, the invention
provi destflgj%rrgtn% g% dgl Rg P¥o utdting stid layer in
chFpSrdeach whih aoppedet@gnmed eastt ione eiteuint;, the
MehBod QMR S'kﬂglr‘itfe EH&%Q&&%Zc’éc?pi]llg?osc%a%gSSI];?rnlo - to

creating chips on a |ayer of sem con r
WBF%PF’Q?H%:%‘M t&ger Ypeiary i onteyr athei t Buapsutst rate; also
-cbzﬁpﬁﬁﬁ@é“ﬂ%&nﬁ@ig‘j Lla}f,\?era}éé?ﬁl gdGSQ‘%{anc@cﬂ:Sf: s\rp% ualng to

I]?] substrate to a support; ormng TN
9By T thHg" %%(F cPrFat;heer ﬁqppéé’c,tor dance with a
pPEdéeer@dantCubthgm@@ihgrBspéb@s”@%h%%lgaﬂﬂlhod are as
cggifgégrlzed in that, prior to transferring the

| ayer “onto the support it also 5 conprises formng a
weakent ngS@mri]t ewaa]cmxra;pmim%hﬁtg:rg@ atxh—.e Qih]!épdl:gad on the

0 suppor eferre ut _non-1lim

AR oP L his mePnOiE L ag RGr Fovg oto8s; gintended to
wWeHkEihg pact er@lsips e dlnspoaecbnmmche A tsuppart ddsired

'-a_ﬁ)]:tl(bltm;flld}p support regions intended to receive the

chips in accordance with a desired correlation; -

'sai d Weaketlithg HRAHGHAY are tdiegpesedren tdq@po:aﬁpporcm the

tamp}!:ej‘rlme:csuimfde RIS 'I@g@%%%d 191%(951@1% flg:eL% the
spectlve C 18% |g€jl| vi.dual Iy - formng t
S

pa “Ferve ith G ¢HtAY2AL Y het work of trenches in

the thi Cﬂqmamgaftlté‘IGW6aJm0irtg patthered Cbhﬁ@l{rés etching a
Crences: o= elbeg thi 0% EPLGRRETT o pot e TRyt
throughtbﬁeetﬂhﬂQQnGSSCbémihalsemmhnmg,
- the etching is mechanical etching;
~ the etching is by scribing partially through the
thickness of the support;
— the etching is anisotropic etching of the support;
- sald anistropic etching produces sharp edged
profiles on the support;
- the support includes a weakening pattern on only
one of it faces;
- = the face of the support including the weakening
pattern is disposed on the side of the transferred layer;
- the face of the support including the weakening
pattern is disposed on the side facing away from the
transferred layer;
- during cutting of the layer, the suppert is also
cut in accordance with the weakening pattern;
- prior to transferring said layer including
- the chips, the method comprises ferming the
support by aSsembling individual tiles, with  the
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- the etching is anisotropic etching of the support;
- said anistropic etching produces sharp edged

profiles on the support; 25 - -the support includes a
weakeni ng pattern on only one of it faces; the face

of the support including the weakening pattern is
er; - the

dj : ide of the transferred | a [
(hERA3EELRY LIS RS e T T nehkbn niosbepReRERE to
i 5heli ¥pakeding phetside facing away fromthe

transferr I L wLdurd tting of the |ayer, the
suppor t f§g3|§%f§%ufr%n5%%%%?§§ﬁ%ega}Pﬁ Fhéxﬁégﬁéngﬁﬁposed
PR EERR - ThE orindl i) er kihgssai dheayerindwt udenguring

3@empéf@r§hb@ﬁdiﬁﬁﬁbé%%égﬁjfﬁ?nﬁﬂl . formng the
support bg assenb |n% individual tiles, with the 7
boundar i e§"Bet ®¥ERERe i15di ViguRad t i Freen coplaspondi nglass,

troo 1 frier weakenimg-pai tern; - the tiles are assenbl ed
usi ng a bj nder _di sposed etween the individual tiles,

the binderSeR8¥FingS & terlforatRtHomm g detaan imeluding
tiHesships hen sappordarice fwdrired fwcemapliast battgkass,

ol yner, - . | a is cut_ by rupturin, '
Ito heyl aye?&flﬂ?:? u@&%% W%%P%fﬁ p%ﬂ% %\%Jc‘gr_]oaa%‘?fe %“ﬁixglgng the
i A pdtncdian, 1Ghe dsupbpgrsai demaphing, @nl ya saiihgle

lavels ANGudidie the  chips is broken, the support
remaining as a single wunitary elenment; - in

assocratFBnaﬁ%Q?' 19 gt He Icaréd nigncthedi Agyetrheincluding
chiepschspb(l tLMROr akMpBeAdS BeieenpLbgLil 85,8r€:1d0 4ve

undone;, the tenporary bonds are undone by dissol ving
t bi’nder di sposed between the tiles; - the binder

i's a revenlsi bbepadhegi venda Wk @hdéhe PBYYBBLEs0lving the
binder disposed between the tiles:

~ the binder is a reversible adhesive, a wax, or a
polymer;

. - during said rupture, the suppoxrt and said layer
including the chips are broken simultaneously;

- the chips in the plurality of chips are fabricated
simultaneously; '

~ saild transfer of said layer from the substrate to
a support is carried out usihg'a smart-Cut® type method;

—- saild transfer of said layer from the substrate to
a support is carried out using a BSOI® or BESCI® type
method. '

In a second aspect, the inventionuaiso proposes a
method of fabricating a support for carrying out a method
of fabricating «c¢hips of the type mentioned above,
characterized in that the support comprises a plurality
of individual tiles, the boundaries between the tiles
corresponding to the weakening pattern.

Preferred but non-limiting aspects of this method

are as follows:
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20 - during said rupture, the support and said | ayer

including the chips are broken sinultaneously; - the
chips in the plurality of chigs are fabricated
simul taneously; - said transfer of said layer fromthe

substrate to 25 a support is carried out using a
sai d .transfer of said

Smart - Cut
‘Ia er frd%?%hg¥%u strgfgp?tte% D sdppor PrIEdcd¥F i egleGtively

hg 41 BSOA( ryuURPOIBESED ( Ire@aye a nethedrkl mfa sesodites in

asn@ct:m&:laﬁ Lavention &l ORPS 0 net hod of
fabrlcatlﬁ ea support f&%96g§r€$ﬁ%§o ag% quiyjc%ﬁ
fabricatit g AP Wﬁn%tﬁﬁ?%&%ﬂn@ﬁtp@@ddcauo&af disposing a

dhamﬁeteqm&ﬁdxh_é}h%bmb69a§ ppB&ﬁdfﬁ%E e%%%?es She, oEiles,

in
p%#{‘? Fo}édlEgr P@&E&nd‘ﬂﬁf%@?q h%omgké%ﬂdwepadm@mg @gtting
F@éf%m$ebabwﬁ non limting aspects of this nethod are

as follo meake pattern is forned, by
sel ect i v\gf]y at%pgc% ng-a ?&3%& ted c@%aﬁésﬁmﬁé%%r ags or
tW%ﬁ%ﬁeglﬁﬁosﬁﬁeHﬂﬂﬂﬂmﬁﬁiﬁkﬁUBthSWﬂKHﬁd@m abakpastar or

Twﬁréa@§rrés§$ﬁﬁﬂ@fk§9'99 Rgh&%r uai %rﬂﬁucgﬁﬁfﬁag cutting

e%gsmg a nder provi
éﬁSteW@lﬁPll é%ars s &ird Héﬁ@ﬁngllbelmgpllahendsadostmrbtelally

wrdgrediwulng ctd t tRE  1@hiRdiawer iqd dﬁﬂﬂpoéf 1% bars

fabrlcated by assenbling bars or wres di'sposed i
par &6 7using a binder, each bar or 10 wire

correspohden@ﬁ?lﬁmn|@ﬁ|wﬂgyabagglFn;aggrggtqﬁgg tially
e s or res in_a plane substantially
EE?EE% %ﬁla%otnghguF£%BFt96|F5P grteetion of the
Eapgll@p wiLtnesaceotiensectvorhof tihe bassou WIRSt, the
§HQ§5 atial 1 sponds to the outline of the

chi & toh %?SO Se&%r{ea ok SWEER ™ I%ﬁl st @@%on‘?ﬂg rials

Fi na Yy, In ac ance

o Wﬁéc in@éﬁtl@ﬁlép§@denéQWpa$®esrsumumgﬁ&tﬂ&de eff optical
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HBEQBpék&ncy, electrical conductivity, and/or thermal
conductivity.

Preferred, non-limiting aspects of this support are
as follows:

- the material of the tiles is optically
transparent;

- the material of the tiles 1s electrically
insulating;

~ the material of the tiles ' is electrically
conductive;

- the material of the tiles is thermally conductive;

- the thermal conductivity of said tile material is

- more than 150 watts per meter °C (W/m.°C) .

Other aspects, aims, and advantages of the invention
become more apparent from the following description made
with reference to the accompanying drawings in which:

- Figure 1 is a diagrammatic ‘representation of a
support that can be used in the context of the invention;
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whi ch are selected for their properties of optical
transparency, electrical conductivity, and/or thernal
20 conductivity. Preferred, ngn-liniting aspects of
this support are as fol Fows: the material of the
tiles is optically transparent; 25 - the material of

the tiles ctricall |nsuI t he terial
of the ti I%g l%gel eic%rl c%/ﬁ ly % co &ﬁ‘ &eg&ary t hgtagrammatic

nmeRERFFAPRBAL 1o DIfl eshd ssuhéaoml by ennﬂwppowe thaﬁ-can be

the=d her nghe Cﬂ@l‘&ﬁéf{ﬁéﬁ’lcﬂ{ osff"gi}e{/vlln%égxac %nﬁ

nor e than 150 watts per neter
aspects, FaPHES &Rd lddustrages of quﬁlthﬂxﬁenfamcaj@mrestep

MO Ep BRPEE € N édmfﬁt%J@UaOéMﬂ?&td%%C@l@Ur‘é” qade
wi th refﬁrence t the cconpan I ng drawings 1 n which:
35 - Figut@*i®¥s~3 Cnived i lwﬁ@%%tﬂfatreweﬁe@tatlons

supported miltemntlb@t ULS@I@I ba &hel Sped ext e tdhtext of the
Lnvemion,., 9 Figure 2a is a fragnmentary di agranmatic .
represent dtl on of the surface of a support that can be
used im Em@urﬁpﬂemratgatamtmtattﬂ]g iinvestiranes- tlﬂegtﬂftq)ture

il t r tipn st ep
pr oducgggégug%o t su?ﬁp thﬁsg ‘1’18 8 s§§;ate%| GURRP T,
35 (B3¢ e o @gr"@ﬂi@ﬂl@gr @prteeent at| ons of t hree.

st eps thhat can edy;iy te
mvgntl or}ﬁ) Vggﬁfragn%lgél/agirla rta?lﬁggﬁe %‘%? 1btte ?rhs on
o]

Pigcr e © LPaFer SEGHEPLSI ngréhi p@fandt@ hescale (in
assadicatl ad &M@p@é@ard@ttﬂﬂﬁ thﬁ@kﬁ@s@ B@ah§ﬂin9ayers, the
bt carar FhRs B CUnFER PRLCSar Fbub: o

represen {'St i f £ ép ar btk el enents are not

to scalbeufenl pardwcud atops viegands 4 heupdbeknesstakt can
b@eugéﬁeﬁﬁ thBecohRQUMBer  A0d; spacing of the chips,

" The support 10 covers a surface corresponding to the
surface of a layer comprising preformed chips which are
to be transferred to this support.

The support 10 1is produced from a semiconductor
material such as silicon.

It is ‘also possible to produce the support 10 from
some other material, for example glass, plastic, or a
polymer having the desired properties, or from metal.

It should be noted that the surface of the support
carries .a plurality of 1lines 100 which define regions
119.

These lines 100 and these regions 110 are located on
the same face of the support (termed the weakened face).

In a wvariation, it is possible to provide lines of
the same type as lines 100, defining regions 110, on both
faces of the support. In this case, both faces of the
suppert are “weakened”. This possibility is further
described below,
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"Figure 1 shows a top view of a support 10 that can- be

used in the context of the invention. The support 10
covers a surface correspondi to the surface of a
| ayer conprising preformed chips which are 20 to be
transferred to this support. The support 10 is

f ' tor terial such as
B T oon e {8 PET' EBRAUELENG o IFr Suice Bheveappore 28 the
f FAPOSbmanstvar frit egiialingorcuexdmpyl eofl ags, dpliasti Gs is

1 _having the desired properties, or
?f%%1%%?gﬁé$%?@ﬁhould be noted that the surface of the

support® @BYrFegea pher diiney df0Q | frexsn 190wekkehinef baetern

reige ansle 1d0.wHhese 4 idgs L. gk these regions 110

are I qeated on 30 the sane face of the support

(ter med the RigakeHed 1 acdch 1ve@iemri bt onisi td¢gined to

posst dH ot pmbwmdeohénegrofmbggtﬁ@ﬂEngpqg?st;m%%er oF
- | Ni regions_110, .on bo aces

§%%Bégﬁﬁhﬂ%ﬂ%%i%ggggééibépﬂcﬁbcé§ 3 the Sigmsdrerade onto

"Bl leaREP Tt .This possibility is further|.35 de?crlbed

bel ow. e |linpe rre d to lines o

vveaknggggf&?hek}s}%p&oeh%gn%%rSgggeﬁﬁi fitg TRy 6p the

e tdmiSpPatdess fekpraidedhbelsowin [thanyagasewhtbr is to

benes2hQC e aoweakeni,pgopattern 5 the role of
which_js pl ai ned bel ow. "More precisely, each region

110 iEhSef'Wtéoocé%arYesla%néw oPle GhenoFePmRIPs10 by
etcaihgyer eabtwsem conduetbarnBBt ef alth@h'torﬁdhlédet_s% bSr the
Ll 8§§rred onto the support. 10 Further, the

meggeniﬁg pattern corresponds to the cutting pattern

for s@pddchitphing tdem Iﬂyepaﬂ\nhhi@lh_léﬁ b?ogﬁ%nicgé etching,
FEsosLer At LOs Ll SUPROr e 00 T R oty
thepeheentiatie ¢hi cheessupforthethat correspond to lines
100. _

The support allowing lines 100 to be produced can
also be etched by mechanical type etching.

The trenches may also be obtained by scribing
partially through the thickness of the support . in
accordance with the desired cutting pattern.

It should be noted that the weakened face of the
support can be the face of the support intended to come
into contact with the transferred layer on which the
chips have been formed previously.

In a variation, it isralso possible for the weakened
face of the support to be the face opposite from the face
of the support that is to receive the transferred layer.

_ As stated above, it is alsoc possible to ensure that
both faces of the support are associated with a weakening
pattern. 1In this case, the two patterns may be different
to define regions 110 having different dimensions and/or
they may be positioned differently on the surface of the
support. '
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15 support: Said etching can in particular be chem ca
etching, . carried out using a suitable mask | eaving
exposed only those portions t he support that
correspond to Iines 100. 20 The support all ow ng
lines 100 to be produced can also be etched by

mechanpgca h he .trenches -al so be

obt ai ned %§%¥§§PE&§gEE%EF |al%§ qﬁfﬁﬁbHD HEeR ek hHesd0 may
oPet hES8GPBEBEt in accordance with the desired cutting
pattermn 28nkkashoutd.BE HALQ ace%ﬂ?} Lhe, ve age$§gt{ u%ed by

port can Dbe e SU

i RF%EaéastBr%%%tl%tﬁ%rﬁlﬁtswfiacet tvef ttl’n@n$ﬁ.$rprcer¢ 10.
| ayer Dneyhlncasz tﬂa@ fehimes hgye a%%tft%?ﬂt%ge@{m@)gk%y the

g ? 2 Bi bs glso possi bl e
3 Re" of °th Qﬁpiﬂ FEt 69Pe RIEIUCEC &£ 15150 0 f r ggmerally
tVeshaped of-othe s&u:mi@rnt kiéta;tuses &@ LeeeN¥eathe attack in

tL r. stat d Qv |t is also
pd%gféf% %%&%ﬁ%gﬁ ﬁcf @@§ of the support are
associ Btedswhpdra mmakehsughapat teren. Adynid SE#$Clistinct

t ter [ I o define re i.ons
f?gi%avfﬁgiJ$¥?§¥E%¥w%g§§hngﬁ§g§ﬁgg % tfidy Hay g
posi t ifoifaEF «i £Rer bhtugt vatese supbatsonf bthe tisaipposdkened

Ehrﬁ&tdﬂﬁﬁlgu%h$p§kﬁtg@ :&hewhiﬁﬁstﬁg %ﬁﬁh@%%%%g)r?ﬁgons

be tr gnche I n contrast ['i nes can a

carstd it %@ofmqt@gfl@rloﬁélﬁh e fhomAe e rduirrane above

(ﬁbtdunanunmné:th@ shppbey.my be formed by anisotropic

etchlgg of , t e ﬁ;@port (etchln% whi ch can produce
trenchés o ge%e Pl VP& SRAPEFTEF0sEOERE$ %N Piecaudeinder

ot igdc slogsatédtast Ackesni00ertai n crystal | ographic

direc ns S ort al so have been f or med
fron]gﬁgtlknﬂgg% Waport smy eXamp f a reversible
adhesive, a wax, a polymer, or any binder which can be

dissolved.

Figure 2b illustrates an embodiment of a support as
shown in Figure 2a,

In this figure, a plurality of bars or wires 111 is
shown disposed parallel to one another, so that their
positioning corresponds to the desired positioning for
the regions 110.

The section of each bar or wire 111 corresponds to
the outline desired for the corresponding region 110 (in
the case shown here, the bars are of a square section).

After the bars or wires 111 have been positioned in
this way, the binder is introduced between them to render
them integral with each other.

The resulting assembly is then cut in a .cutting
direction which is transverse to the axis of the bars.

This produces “wafers” éach one of which correéponds

to a support of the type diagrammatically shown in Figure
1.
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10 individual elenments which correspond to regions
110. Figure 2a illustrates a portion of the weakened
surface of a support 10 in whjgh the individua
regions 110 are tiles of a material such as those.
menti oned above to constitute the support. 15 The

tiles 41 C toget her_by a binder which ,
constitu?ggﬁﬁfnggn%%%gg%ﬁggb%%%e?h%aﬁ?v?g 1@k ampl €espgiped
aPPeQEr ¥ibherefighenteetoaFhanres polymedc. or any

bi nder rygiiel ean shgysdi 0 F W&, 2 L reus

illu trgges an eﬁbogfnéiﬁgg%ﬁgxg%bﬁgi%Mggi g%%mﬁlF%ults of
Fgdre' 241 5% ¢hi shirgurddl afpruedl ity idfk bewsfare region.
wiaed Ehikdud tsshown dbspesed ipanabh one ' pri
sghiha the%r positioni ng céfresﬁo%ggg?g’tﬁgﬁgg i?%dprlor
positi onf A3 t3*F 598t he regi ons 110. The section of

each bBreorchipe ldfecodiesposds &0 EM@‘?§&£f£§F of the
desi rophe_carrespondi ng. region 110 (jn the case
sﬁ%%%gﬁ%ﬁg,thgnbgrgﬁﬁif?é é% b . CaFFesponds,
the Bhr&elr pWiavésubly, have beendpepbbioned b ROyitdss 110
Wety , o t benbhpdel i S b bt rodu en_themto, render
AR T B R R RN S s T
i Herr@t?dn a cutting direction which is
transveise 1gyéhe axi-gval t rs T%E‘éc rogdyce
"mafeg§" ea hyone f which 2%??256%%&% Efo gHsuB'gorttherl
of- A et?ﬁ@d?%&?ﬁ%ﬁ%qrﬁshom in Figure 1. 12 A
narneﬂtpﬁmqar$giagl@g@xtgguﬁpvﬁgghgw&ﬁg gﬁéﬁhéb%%gning of
0 th.reference to Figures 3a to 3c. Figure 3a
?ﬁ%)evﬁ%gsseu tstecreziztté 20 i th- eﬁHiCr}?ﬂﬁstss ogf the pingteq iafy 0.1
o é¢iei g9 200 formed in its surface region. 5 Said
Ci r cui b myl_t aneous| duri a prior
chi p g%%ng%%gﬁggggg.§#ﬂ§a&h?ﬁ% %ﬁ%@%ﬁ% oggﬁmoﬁlgﬁéon' for
SFAfRAE -of the :

After the chips have been formed on the substrate,
saild substrate is then assembled on a support 10 having
its regions 110 disposed to correlate with the chips 200
of the substrate 20. ‘

The T“assembly” effect is produced by intimate
contact between the substrate 20 and the support. 10,
which ensures & mechanical bond between said two
elements.

The assembly could also be produced by adhesive
bonding, in particular.

The contact surface of the support and/or that of
the substrate may be cleaned prior to said assembly. “

In a preferred implementation, each ragion 110 of
the support corresponds individually to a chip 200 of the

substrate 20. 1In this case, each chip faces a region 110

of the support during aséembly.

It is also possible to provide any desired type of
correspondence between the regions 110 of the support and
the <chips or groups of chips of +the substrate 20
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 substrate 20 in a desired di sposition which
- corresponds, as stated previously, to the disposition

of regions 110 10 of a supporzintended to receive a
| ayer derived fromthe substrate 20. The | ayer
derived fromsubstrate 20 is then transferred, onto

th b er th is . "thin" he
ne§%§ﬁ§Qg¥ﬁg g%fﬁan L#%¥ex¥ of 1gs\ﬁqrpeﬁt%k%e§§glons
oft€he order of 0.1 pmto 10 pm The substrate 20 may
be pr ogluced MSi f X

the s%blsLt%‘é%e ﬁ’g@é %%bgtg?hgedbs‘ffgrﬁ) t(]zlew:x_th the

ch s have_been forned on t
7ot elfs F%%nf%g%eﬁﬁlE@eoﬁuhssn®b©r201®hhablhg brought

Imtcﬁ eghoinscd 101 €h Sps egh ﬁ@rmlﬁéeu%tf be-cpips

%9%_ 02%5@e substrate 20. It)ﬁ'tl)ﬁe "assenbl y" ?ec% ?39 ng the
pr o y intimate contact between the substrate 20
and t He: ssippord A€, re2h1MBHCANEBSHHES R ARERANI GRle of the

%%:g pr od%cedg%y a%%%gsﬁnfgn%%%nﬂﬂﬁ@&?fﬁmp%@/tg—’g%"gﬁ“lf from

Fie contact surface of the support and/or that of

the substs akg. By e ftg@frﬁ L pri or %u%%'u%e;‘igaesg?' tépﬁg in

In a preferred 1 np each 1 egion
JHEea %‘%rﬁeepdﬁus:h el & auappytt d0a xmu ph200 df thmtched
subsisnate 20. In this case, each chip faces a region

- 110 t he Sup ort during assenbly. 35 It is also
i

POSSi St ot b €f"dé‘lé'r‘Py @é@@?%@“@%@abiy shows the lines

déior es@onﬂen&@ab;@h\eeterfdd@ dsegmes Sk A t hﬁh%@p%t this
ge Chl S, or rou gf of the substrate

%% oca i ng° & atghéga YcﬁPﬁseFBoEgﬁﬁglﬁo Chlps

Bé@lens et c) V%lle the substrate 20 is being

assenpbed- W LR ”}% UPROIG 1!1 f%%e orgatterlal of the

substrate 20 roug
substrate 20 is then removed, retaining only a layer 21

of the desired thickness in contact with the support 10,

By way of example, this thickness can be of the
order of 0.1 um to a few micrometers.

The layer 21 includes the chips 200 in its
thickness.

The material can be removed by attacking the back
face of the substrate 20.

Said attack may be chemical and/or mechanical
attack.

It is also possible tec carry out said material
removal by detaching the substrate 20 at a zone of
weakness that has previously been formed in the thickness
cf the substrate.

In this case, the =zone of weakness 1is preferably
been formed before assembling together the support 10 and
the substrate 20.

This zone of weakness may in particular be formed by
implanting into the thickness of the substrate one or
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- chi

5 into contact wwth the support 10 is the face
carrying the c¢hips 200. It should be recalled that
the weakened face of the suppgrt 10 can face towards
the substrate 20 or away from it. 10 This forns an

i nternedi ate structure, as shown in Fi gure 3b (on

“ﬂb%@ %E%nﬁ%p%%590¥olb&1%h%w% H%ﬁga: b %Pﬁg;q%% §mggtatlon

ure al so diagranmaticall'y s
wegkénEgntaca, o BharsuPpo®t tymhicdthiod tihi sisekh
d tQRs 14y duat e
cases ﬁ\Egn%ka(%gcan be&geﬁe’% im %:Iy ﬁ‘eﬁ 3%819?%?!1%{% ePfhFrial
olfﬂaghea %b?@r afev2pagedt Hé@rﬂ@mve@l gustsdinaiceg 20| ypfa the

| dyeacRiblef tihe d@@l‘h@g tghlackz”t%é éf‘sﬁgﬂiﬁr{ &f%%%@gd by
Sgpg’f%n:toﬁ}éo.roerzﬁésyoc\fﬁ@% gep%ﬁ?ggaa#@wd%rcrf@%t@?%ﬂplﬁ?e or by
IQQEtrﬁlanglgd&S &hﬁmﬁh%pseﬁagg n bé?ﬁé%%ggﬁﬂﬁggayggg of
CpubERLEE R0 ok SRRV B 6 a%tégﬁl%g rbEERRLf; Ewpe Transfer
awmlm%ham cal attack It is also possible to

carry pyt, S@éﬁlﬁ@l@ﬁ'@% ¥ﬁ§ggx €¥09§t§$iﬁpﬁ%éhgssembling

substrate 20 at a zo nes
PreA IhRY yt}b%eﬁm?%?]ﬁ@@e i 40 taved t Bhekmassorof1@ hefor example

beatenghn t h 0 of S
S:D‘F%fse%gtb Jgjg bee%tﬂefsorgrar%gaggf g)r% ggger?tgjl\%%@%% e%ie?\ihtlﬁh is

OIS s ISP e SOPPES CTADS  gomerbed.
meaknéE&dﬂﬂM@fkiquI@@fﬁésﬁ@hé@rHEdaQXackEHgaQ%'n%urface
ont A et o 2 dpelrddd th PR SeFmphersht qsponds
ofearte aliwe ntic ong onep 1Sner ity ) Cut b1 )tHQ/DPJ:@Eteh@thﬁeélSQ;dattmg
pattern.

Marking can be achieved by scribing the substrate
surface wvery lightly. Said scribing is extremely
shallow; it is only intended to interrupt the continuity
of the surface of the substrate, producing very Il1ight
score lines.

Said marking further prevents flaking during
subseQuent cutting.

It can also allow the chips to be isolated during
cutting, which contributes to protecting them.

After a structure cemprising the support 10 and the
thin layer 21 including the chips 200 has been formed in
this way, said chips are then cut apart.

To carry out said cutting, it is not necessary to
scribe the layer 21.

_ In the invention, cutting can be achieved simply by .
rupturing the layer 21 at the lines 100 which separate
the regions 110 (and thus the corresponding régions of
the layer 21, with which the wvarious chips 200 or the

various groups of chips are associated - depénding on how
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Any ot her type of transfer with renoval of materi al
may al so be envisaged (form ng a substrate 20 of the

- 5 detachabl e type including agone of weakness

produced by a porous region of the substrate 20, for
exanpl e, or by controlling the bonding energy between

t¥Q- | axer s, of upst e usjing a.BSA (r) or
BE§a ? t?pel%gaﬁgfégg Fégﬁﬁraugﬁd %b ﬁgépéaP aPFgHPS of
o@htﬁe FhyerbToRlalrdbor to assenbling together t he

subst rad 23 2G-.314, s or 0 a
bondlﬂ}g!)lg t he suﬁ%gge g%Bthéesu é@réﬁ%&é Slﬁ%lganeouSly
n

bty £5TESAt &8t Wheh k3esupporndleon sthar kegiport 10

Sai tth "wied & e chyeqspplndﬁs tos At daskdng the surface
15 of the substr te 20, using a, pattern which
cor r edports ©% ?%ﬂt? b¥ E%ﬁ%+@%%l99 2¥°¥hea compressive

Friegster momled thét | Mgayat t enn. Mar kit caBal@  direction

%ﬁﬂﬁ% r|b| t he bstra surface ver
|g t C%%‘gpscrlggﬁg ﬂgﬁy éhél%h agﬁﬁlﬁéﬁy 3qting in
IEY »Sﬁtnendréuretcotlmeremmten heldentomuatylmettte)o of the

%lﬂfpfp%&e: Ofaflktﬁﬂsgupﬂ raLe, Spf %%ucdl Va%%% %Iigke{rsco E%gure

linés. Said marking furthér preven
§ubsequent cutting. 25 It can also allow the chips to

be iSQba&ﬁﬁfﬂQH ﬁﬂgtl@?er“@hﬁhtﬁgnEEFggEﬁs4#% be kept

cting fter ructure co
égﬁta Sﬁﬁgnhhée tAPn (p&yer $2) |nclud|ng the chi ps
200 hasbbednntosgedsknist BhesWayersal daehi Pse ai@ot hen
cut a 0_To car cutting, it 1s
necesggﬁ% %regngBB£%h Iﬁsgrgﬁierlhlth% ?%@eh%?%nloo
¢t tingadan beosslbbvedosi fipty Y nebUpd 1 kR KRG sl AYRT the
2 hg £l S c rate, the re ns 11
e hug T FaEC Ly Sz pahat koo By  BRLoTS 5 Ty
TrlﬁﬂtﬁuﬁhﬁéhnghelVatﬁoBSSEhbbs 200 or the wvarious

groups e tBBIrPE ke <258 G| Bf &dhe fﬁ%@%ﬁ&fg AW 19, e

and separate  the various chips 200, while the
corresponding regions of the support 10 remain integral;
or _

- to break not only the layer 21 in order to cut out
the chips, and also to break the support itself, and thus
separate the various regions 110.

In the <first case mentioned above, it may be
advantageous to ensure that the support has a certain
amount of flexibility so that it can deform without
breaking while the layer 21 is being ruptured.

In particular, such flexibility can be achieved by
means of the mechanical properties of a binder between
distinct support regions 110, as shown in Figures 2z and
2b. In this case, the binder is selected to allow a
certain amount of deformation between the regions 110,
while keeping these regions integral.

In such a case, it is possible:
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the regions 110 of the support and the chips or groups
of chips are correlated). Said rupturing can be

achi eved by sinultaneously exerting stress on the

| ayer 21 and on the support 10 5 with which the |ayer
21 is associated. As an exanple, it is possible to

exert a go S$iv S e .l ayer i he
same dlrecgﬁéﬁ %pe§€8§3%§§|§$%to er%hfygge €f£?ﬁesupport
| &Y er 2 ante@etd ngfiage t hdcsambtdiinecti oplerthetysi dé othips

aihdine: d&91 p§ %@%O%Qa§€8pqﬁfu{aE LOMSEl ) 118S 4 hogﬁcordance

di agr a tlcajly in Figure 4. In ihis case,
a%ﬂg? gga THPHE nstogbl e at said I|ne 100

(arrom+F2ﬁx>A @@@dm@gestr@§§ igjhﬂg§ exelted %Ee"n§upport

]%ﬁ%SQS_JhI str tures the_ l'ayer ;21 at the |line

1 4% Soqﬁ) Pelt oSEBENFI | RBSPEF WeakResaren not

t¢ﬁﬁogmﬁmaiewnththe;kﬂy&anbﬂttﬁéfsuppbﬁﬁentﬁ&kcg&ﬂﬁple,
turin S pOSSI - either to

breéi Q%F I}%he%{?laye? %%1 b?&gr ?% Ji€32ﬁu§ﬁ@rt can be

s%@é’r@ifteéithﬁ Mﬁaéuslgcmlpﬂs Eﬁﬁd \Mtl | ehthenterface between

chféelsag,@}dlmaﬁ?cg' tl e
integral; or - réﬁﬁ)not he ﬂg%%r di%ﬁs formed

ortér HEY &Rt Gt mﬁﬂ&§réh|ps and al so to break the

Suppoﬂﬂl|tﬁ%'fseé@ﬂdtnﬁﬁﬁaz§e%%ﬁ%&%53 L %v%ar'QHS i also
above; na

%@ %%ﬁf the first case nentione Y
ant'ddeouds t DURRRIUY 5% hae fﬁém§gpﬁﬁﬁﬁjqﬁﬁéﬁ§t tiles,
(&HT&den anDuEigmﬁiéngIbabefMlﬁQeggébthega&h@e&gg@s can
r.eaki ng ile the layer is being
ﬁ%b?%#éd g@& "I'n particular, such flexibility can be
achi eveéebproimeansndért hige neahbant try propesties of a

Oy el DELVEEn i ndhalLAC 4SRN L SANS Sl NG by

in Flgures 2a an
sépeetEdngothel bivndertertai n amount of def ormation

bet waap t@ﬁef@g' ofg 1 I ! Q:akseeep' NG d N838 ger only

re Ions ILnte
%porarlT glnds the regions 110.

At the end of this method, a plurality of separate
individual chips 200 is obtained (or groups of chips,
depending how the chips and the regions 110 of the
support are correlated).

It is possible to select the material of the support
so that it has the desired properties.

It is also possible for & said material to be
optically transparent (a quartz or glass support, for
example) .

It dis also ©possible tc select an electrical
conductor as the material {i.e. a material  with a
resistivity that is typically less than 1 chms.sguare
centimeter (Q.cm® ) - a material such as copper can be
used) or, in contrast, an insulator (i.e. having a
resistivity that is typically more than 1 Q.cm® - =z

material such as glass or plastic can be used).




In such a case, it is possible: 16 either to separate

the regions 110 of the support in a second stage, to
obtain a plurality of chips individually associated

with regions 110 in accordance wth the desired
correlation; or 5 - to separate the chips fromthe

suppor t st i to.pbtain _single chips which

are not " Zéég@cl?a?t e%%‘?l?f algohsi Gt S6¥ gfi’ch%sjsl%}r?po?‘? . Sgbect a
ekarpl eonduitosepbrnat bsampl et hepphirps dnthdrRe SARPOrér an
canshe stachi [ he bond.at .the interface

bet ween 10 tﬁgsgas%%ggﬁﬂgngggﬁg §Egp§P@Sf6C(i.%?C{h@5 the
bOAESHhAEformed in a reversible manner). In the
secondIgasfenerkioned ;akg It gl . sRossible. far

the suggort to qilforned E?u ngﬁnggkg? 32{ %gghsﬁgﬁﬁcally
i f PIYuret2a. "He bithdéRchBAkeefoRMecti vEsy carf ©6rien than
A T et e
7 g v#gggﬁﬁeggiﬁﬂ£+§bn1n any event, in the second

case, the binder only 20 tenporarily binds the

regions 110.. At the end of this nethod, a plurality

of separate individual chips 200.is obtained (or

groups of chips, depending how the chips and the

~regions 110 of the support are correlated). 25 It is
possible to select the material of the support so

that it has the desired properties. It is also

possi ble for ,said material to be optically

transparent (a quartz or glass support, for exanple).

30 It is also possible to select an electrica

conductor as the material (i.e. a material with a
resistivity that is typically less than 1 ohns. square
centineter (n.cn2 ) --a material such as copper can be
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used) or, in contrast, an insulator (i.e. having a 35
resistivity that is typically nore than 1 f2.cn2 - a
mat eri al such as glass or plastic can be used). 17 1In
simlar manner, it is also posSible to select a heat
conductor (for exanple copper, dianond, etc) or an

i pshator (for exanple glass or plastic, etc) as the

‘material. 5 In the case of a conductive material, then

typi Bareyhod ot Eabalcatthgaathennel i cpnsticiivid )y @fch

ne t ] ' S a. val ue i ch

co%?%sggﬁ%§}$%n¥ﬁ£%C%%%%%d?i%i?ﬁr%?l%ﬁﬁggﬁﬁptﬂ?d

CEAIRBLI1NA e hbel bewiadrs teits non asyptarrsad iy of

chi ps, - eaeds + £hi rd,si east e.circuit, the

nethod.%fo Eiﬁ?ﬁgggﬁgf%gl gﬁ?%a!s eﬁg%ﬁ§95§§§§? i on

gRaterl 'irn%ajc i Y on hae_llrﬁle]rnﬁﬂg@hﬁ@dﬁdwcmbstrate;

mat er i al troed tedayey feidg dye.egnl Wity ac.h%u*ﬁfﬁtig)%t From

-+ d an fe{rlqg said layer including the chips from

{HE SUBH Tt & %L7 forning i ndividual chips |

by&a;;cifcgrmiaigj jjtrmﬁmt' idwatlt l&i@@ﬁﬁd@m@thi\éﬁgtbaaad layer in
utti er.n; e net hod "bei ng

e accger{rz}eggg‘ﬁ%n Ra ,d[()egtr‘:“’lr(I)IPl“te(git H-dndlePRi-hg Phe

ITaifemegntas! thive nou e c tietr 1adesio i nc aitar, sesiber gbng a

WaakeHd1G- iRat t-efn re di t the cutti

pattern on t éﬁ?ﬁ&% rf.%%ggzﬁﬂ% ﬁ@?ﬁ8& act raiga to

RERSEEEditRg TS @y weakaraovepatsdrincthaessanding to

weak enitig ngabketBsnabg tdkspAsed PN the support so as
to define support regions intended to receive the

chips in accordance with a 20 desired correl ation. 3.
A.met hedhaccerdbrgihg tbetrpeepedipgifhabNgin,

chatacterized (n Lhat said yeakening patterns are
disposed on the support so as to define support regions
intended to receive the chips in accordance with a

desired correlation.

3. A method according to the preceding claims,
characterized in that said weakening patterns are
disposed on the support to define support regions
intended to receive the respective chips individually.

4._A method according to any one of the preceding claims,
characterized in that forming the weakening patterns
involves etching a network of lines in the thickness of

the support.

5. A method according to the preceding claim,
characterized in that the etching is chemical etching.

6. A method according to claim 4, characterized in that
the etching is mechanical etching. |
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di sposed on the support to define support regions 25
intended to receive the respective chips individually.
4. A nethod according to any pge of the preceding
clainms, characterized in that form ng the weakening
patterns involves etching a network of lines in the

t hi_ckngss: ‘ upport..5. . A nethod according to
t he %rgggggﬁgégpg%ﬁ$nacﬁ§ré% i Yed 13 dHA AR 10 that
eteRi AHChsnEhafi earlleiedi martiabl . thaefrhatheaaeoraig s
tofctakmsdppeharacterized in that the etching is
nmechani cal etching. 19 7. A nethod according to claim
4, characterized in that the etching is scribing

pa th.ahé ybbr asighedhey L ckness s OlcrlhaSUpROL: -5 By

A%H5t$9%hfﬁcpréhéﬁa§%? claim4, characterized in that

the etching’it® 4 TERIC &Ry of the suppert. 9.

A net hod according to the preceding claim

char ' i | t said.anistropj.c etchin roduces

1%' s%girl%&lé%%gadé {)Or%% %s }‘Ierwepr&?ﬁ%élnﬁ. Ci@.lm%( Pret hod

dEroraR R itechiny prhecediangl @ndismropehacaehenhZpdobices

tdradrg hey pdpROYdrii1RG ¥%e§h% @%%gggﬁng pattern on only
. a

one of it faces. 151 met'h ¢ording to the
preceding claim characterized in that the face of -

e supRAHoC ARSI A tbﬂ%npﬁgggeéagngaéigi | s

?%%BP%%% Qn Ege S|ge aci ng transferréed { ayer. 20
FRETHGE Cacloltdfhgthe Erapartoinehadest @riveadening
rhaternhernf acd yobnthefrsuppertegonpri si ng t he weakeni ng
pattern is disposed on the side facing away fromthe
transferred layer. 25 13. A method according to any
ére &f merbogr ecedirdgngctai the pharagiesi@edinn that
@HBrBe ¥ LAY AT tEhDE the face of the support comprising

the weakening pattern is disposed on the side facing the

- transferred layer.

12. A method according to claim 10, characterized in that
the face of the support comprising the weakening pattern

is disposed on the side facing away from the transferred
layer,

13. A method according to any one of the breceding
claims, characterized in that during cutting of the

- layer, the support is also cut in accordance with the

weakening pattern.

14, A method according to any one of claims 1 to 3,
characterized in that prior to transferring said layer
including the chips, the method comprises forming the
support by assembling the individual tiles, with the
boundaries between the individual tiles corresponding to
the weakening pattern.
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| ayer, the support is also cut in accordance with the

weakeni ng pattern. 30 14. A nethod according to any

one of claims 1 to 3, characpgrized in that prior to

transferring said |layer including the chips, the

met hod conprises formng the support by assembling

the.i ndipei-dual boundari es, bet ween
¥a aEbbgain tB the ?gec% lngﬁ%ﬁﬁﬁﬁkenlng

|nd|V|dua I es c rrespondin
pﬁgﬁéﬁﬁ e?éZe@slnAﬁhéthéhEabtbealm@et£s$¢mbxﬁ®oﬁﬁnnga

cbahder dh@p@@é@rbéﬁﬂeéﬁ Eﬁétlﬁgfvﬁe |n rﬁaugﬁﬁgpkggder

u hQ kn er di sposed between t

% %Fﬁﬁ%r e%ﬂ%ﬁ??ﬁgb?%ﬁb%ga?%t%@ﬁﬁﬂﬂgaHétMBEn t he
tlles 5 16. A nethod according to any one of the

p{ gcedi a haracterized in that the support

P15} o? Iﬂgtl?‘?éérr‘:"gg‘?%@%“% CQI3% Onspl9fndihe Grresassng |
1‘0131371“5A %amt@cacmcdl g ﬁ}m*@rnme)rse;g@foﬂthqsprf%cr%ldngrom

B85 c Cha AC t hat th ayer is cut by
ﬁ%pturlngh?%e % J%fsgné$ud3ng fﬁ% I ps in accordance
with the weakening pattern. 15 18. A nethod accordi ng

e R e

said ruptyre, only said I ncl udin
%%W P CH@ I&dsoritz e dmnitiiatg the dayemgliie onit apy
edtmtamngG:hm 1Adretihed G 6 Q_;r ¢hRg chgghhgnp gggggggl ce

i ination wth cllaim1l arac erirze
?ﬁg¥1§§%6 g%ﬁ&?ﬁrﬁaﬁgﬁ&Q -between the tiles are
undone in association with cutting the |ayer :
iircl wd e 25,20, . A net hod,according to the

preced p%ghgﬁaﬁﬁg Ea%a PeFP?eHr?ﬁeah%g thel®enporary
58ﬁ6§05ﬁélaﬁdome byatddgsohgleglﬁhEupt@ﬂ@r &h 5pose

betaeen e 2 h cordi ng to any one
ofythe ?&Eggggge§Pﬁ éh%é HFE 890%&%3r§%§2§?9%%r¥n t hat
ERBABbPAHEr 2Ps@aSiBgeeshBibary element.

. 19. A method according to the preceding claim in

combination with claim 15, characterized in that said
temporary bonds between the tiles are undone in

association with cutting the layer including the chips.

20. A method according to the preceding claim,
characterized in that the temporary bonds are undone by
dissolving the binder disposed between the tiles.

21. A method according to any one of the two preceding
claims, characterized in that the binder is a reversible

adhesive, a wax, or a polymer,

22. A method according to claim 18, characterized in that
during said rupture, the support and said layer including
the chips are broken simultaneously.
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adhesive, a wax, or a polyner. 22. A nethod according
to claim 18, characterized in that during said
rupture, the support and sai db{ayer including 35 the
chi ps are broken sinmnultaneously. 21 23. A nethod
according to any one of the preceding clains,

CIaar agst petBed aecéPgim]ﬁyhng f%‘ﬁ Sork tE]et}g%Uf a'%%/

igs are fabricate ous y
?ﬁ?ngc?%r%ﬁye%h%e®flmrﬁhqﬁeﬁhﬁhaﬁppsﬂxnwnhe plurality

Chﬁf@l@imlzg@ fébiﬂ@ét&ﬁ'@lrﬁdl%{e%uﬂry said | ayer

fromthe substrate to a support is carried out using a
Smart-Cut(r) type nethod. 10 25. A method according to

ahy. ohenothad adorddiry 2% arghayRcler 't%%dgr%ée'&%tngsa' d
téﬁ§§{§r fﬁ%é%l %%ﬁ{ frao the substrate to a
i AT e éﬁf B SBsg (rpnsdempsoseiy layer

support’
t S idtehothb st 48 th retsupthoaf: fiabHagatiicay o@tsuleﬁ%t

fgﬂaﬁgudd@®mk%ﬁ§ hod of fabricating chips
according to e precedlng cl ainms, characterized in

that the support conprises a plurality of i ndividua

tZEI e richte, o undaries.g b%wgglg %gg L, | Le8160 ieggd?gl ng

gl he weakenjng pattern
{0 AREGreced Ag élhéfCrrﬁal@lhﬁrawéerzed salﬁhaayehefrom

weakembag rpatl ebn ol $ubBbRed:byca el eq! bie! ¥ 8hhackhBeze
a, _%Egg&b %o cregéﬁ net wor k of trenc es I'n
{hi ckness GFPENE Baort on at |east one 25 face. 28.
A nmet hod according to claim26, characterized in that
e g.-pa LRI roduced by disposing a
Fn éfﬁgggggl ?ngggrlcafh$9 Hohdy %¥%e¥%ﬁe%a¥¥¥9@9IQ%¢ a
StaogooﬁoﬁabﬁgC@élng chipmd&mbmxdinx;wnamﬂaaQ@féééﬁlng
eukihg ehathecckayes 129, A nBLhod according Lo the
B;ece g claim aracterlze P LT He® Tds
B tat dOEyln@BVJa@%%hbﬂlﬁgsfbalﬂse drowidasi e Sposeskn rche
patas| ebrussPen@ing to the weakening pattern..

27. A method according to the preceding claim,
characterized in that the weakening pattern is formed by
selectively attacking a support to create a network of
trenches in the thickness of the support on at least one
face.

28. A method according to claim 26, characterized in that
the weakening pattern is produced by disposing a binder
providing temporary bonding between the tiles, said
bonding being intended to be undone during cutting of the
layer.

29. A method according to the preceding claim,
characterized in that the support is fabricated by
assembling bars or wires disposed in parallel using a
binder, esach bar or wire corresponding to an individual
tile, and by cutting the assembled bars or wires in a
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bi nder, each bar or wire corresponding to an
individual tile, and by cutting the assenbl ed bars or

wires in a 22 plane substantyally perpendicular to
the longitudinal direction of the bars or wires. 30.

A nmet hod according to the preceding cla|n1 5

charaet 81h4ed iR 5 ars or wires
Bbstantla yncorﬁgg g§ ﬁgléﬁfa%ug? t;OQQﬁ§qgﬁ

3 lrﬁ?§&850@§ @Bﬁabﬁé@ by wiret hod according to any
one of the five preceding clains, characterized in

Eg %O material of the tlles is optically
tTAns aﬁnﬁﬁ odzaccardimpore B dirreeding aletied

acha)raid:‘hgrizeanynoﬂﬁat %h&'@édﬁ&@ 40 3% pars or w;res
in that (ﬁinaterlal of thetile

?ec rlcaf? ¥ nsTt At TRy §KB§WQAQHH%%W%C%%ﬁﬁﬁn@@lﬁy-
a met hod accordlng to any one of clains 26 to 30,
char act e nater al the tiles'is
e?gcgglsg&ﬁiﬁgg%g%ﬁy eél}) »§ IhRds@ﬁE&rfilBSlt &Pn@Bybgne
g’;&e’?hﬁ)dfh‘é%d?mfl’@ilf@ arys ione Omfaralc?lem‘&ﬁéﬁ i@ 8Bat the
it the tiles is
Ty ot Ve 38° ReERIdy, renbParRE o ¢ he

thermal |y conducti ve. suppo
preceding claim 25 characterized in that the thernal

cinductsuggor tofors@lithed e aMbehbal aL8o IRl f4t Pgnar%y one
ngnéEalms 26 to 30, characterized in that the material of
the tiles is electrically insulating.

33. A support obtained by a method according to any one
of claims 26 to 30, characterized in that the material of

the tiles is electrically conductive.

34. A support obtained by a method according to any one
of claims 26 to 30, characterized in that the material of
the tiles is thermally conductive.

35. A support according to the preceding claim,
characterized in that the thermal conductivity of said
tile material is more than 150 W/m.°C.




