1 METHOD FOR MAKI NG CHI PS AND ASSCCI ATED SUPPORT
Exanpl e enbodi nents of the present invention relate in
general to the fabrication of circuits of the

el ectronic, optronic, and/or opto-electronic type on
thin layers of sem conductor material such as silicon.
More precisely, the exanple enbodi nents relate to a

met hodMBTEPRLFPRaMPAKINEG FHIPS ANP SSSORIARTFEDe SHPERIRT
conpri si | east one circuit. The exanple . .
enbodi§§%38§§|35§§é°§ﬁ% & a ﬁ%th& “of p?%%??%atﬁﬁgegtlon
supparte dnl ewnegadaith ctiiep fabricatitg ofethedutiosber the
inglenented. In general, the term"cutting"” neans an
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conprising one or nore circuits. The term"circu

means Hayet ypeafse i cr okt eetknopile, coptwbinertronielate to
opt rani ¢, /.0r. _QptqQ-. electronic, circupt. The ter :
" a?%F?%dag&ﬂggg ﬁﬁé@ﬂﬂ%ﬁ%ﬂ%&#§a%ﬁ%%s°£tﬁpﬁpFayS?gh chip
ototpirdkhags avhi ehsiaynke Afrcie .order of 0.1

m croneters (p to 10 pm for exanple. Finally, the

ci rcui T8ewRFERP ?eﬁﬂhﬂﬁiﬂ9¥3%1%4ﬁ% TSkt areot ypmeahpg of

praduced i Qg epetd i v ﬂgﬁwﬁnéorgéaﬁ_Qﬁﬂ! r%%b&XcQEing
I n a iC | ows a

identical circuits on at er,
phgkhpidt goobei depflemanteki.ps to be forned in
correspandi n nner.. | eneral , .met hods of .
fabricgpiﬁgn ifoe ar'e g??@adf“&ﬁ&ﬁﬁ.l@fans an operation

consisting in separating individual chips from each
other.

The term “chip" means a module comprising one or
more cilrcuits.

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 chips to
be formed in corresponding manner.

In general, methods of .fabricating chips are

already known.



A first type of known nethod, it will be recall ed,
consi sts in produci ng chipsldirectly, in the surface
portion of a massive substrate of sem conductor
material (for exanple silicon or a lll-V material).
Once the chips have been fornmed, the substrate is cut
through its entire thickness to separate the chips

from ofefakdthéyPe2 ofadiawiy mathosyr ildd wikl pye recalled,
Sekh b t S - %@%&S L hi i n; general
s%g?gi$?ﬁeh$§ ????Pgﬁﬁg SCri ed?lg Fggyﬁhi% t%g sufface
spbbstiane iof brakemassdnge t heubstrabed ldfe. sémOnenductor
limtation with that.type.of nethod is_that _chip
CARRSELBb bf BHUGEATBAS A LT FOBUBRL Pat 61 ThEakASEPYe
substrahes themcuiigsh Hige ChERS @bemehOr MR M @hstrate is
relatively thick (of the order of at |east one

howr E8rAEPoreterantifer thkalpras 725 geregrate the chips
SHPsL At &Qoﬁﬁ@i.is 200 millimeters (my in

dianeter?; suc t hi cknesses nmay prove to be too | arge
for certain applications. Non-limting exanpl es of

such applications for which massive substrates are

unsui table are: 15 - the fabrication of chips
conprising light-emtting diodes (LEDs), since too
thick a substrate on which the chip is fornmed nmay

i nfluence the optical behavior of the circuits - for
exanpl e when the substrate absorbs part of the |ight;

20 - the fabrication of chips that are required to

have a degree of nmechanical flexibility from

substrates of the nonocrystalline silicon type, which

is arigid, frangible material; thus, to provide the
chip wth the required
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flexibility, the substrate has to be thinner than the
25 massive substrates used. Clearly, it is possible to
thin the back face of a nmssiye substrate of the type
menti oned above, into the surface |ayer on which the
chips are forned (the back face of the substrate

“bei ng defitned; HQIQﬂ&&l@@eob%cby3gd%EB9§'t%ﬁbosac trate.-

"frontg face of..t.he substrate

carri eZPFhle S PSS/ By MR TG 3dearfpl XSO ki rtehiirmni gl tially

cénrbbedar rafceoutvhiby ahesm sabsekebeng OfpthgPackony the

f§6§1gédt gngubstrate or by mechanically attacking

sald back face. 35 However, substrate thinning is

necess8Rfl ylimktation asvitthe Shhstrajrpemtsﬂ R@EAbA & s that

CehipsN-Lhhskngss r un) in order
P T AR R

to retain an acce mechani Furt her,

‘appl i caf orf82 38t e assultidsm teent ifowed ahdvh, thdi Qihlps are

rfmwmé@ ghépselathecl or PRA WS BG pbhbgdlaypﬁlﬁﬁ &Sast one

‘Ilﬁ ifficult to access even after sard
%% BLATBReLER fhéprtﬁéﬁﬁﬂﬁﬁb T2 pmat Fonsa substrate

AFT atlead W20 $ild 1ttt Strst Y P@mff kn t
Sﬂ}ﬁ%]&% be noted lt hat SSCI‘I gl ng Pﬂm TEELJ&%CEeQ), such
associ ated wi t hopr oBf &% (?‘PaklP‘ﬁg BPOt héa§@?| bédr 10ertain

sﬁﬁ%kaﬁﬁﬁonaMm ch constitute a further limtation to

.t hat o) eco e of thod of
pr odu0| ng Clhl ps o% gxa}@u]‘g %f ¥ D o PEB kﬁ%%onfl‘ nf@havhich

Q@ WP GTIrsshate tunsuidabdw mg:est eps 15 are
carriedtqd . f
sen1cond ctorabﬁ%fﬁé%ﬂ? saldlﬁgyé?mgg%ﬁbngn%%%?BTemlttlng

ﬁﬁﬂ? sbtes1nce too thick a substrate on which the
chip is formed may influence the optical behavior of the
circuits - for example when the substrate absorbs part of
the light;

- 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 1is necessarily 1limited
as bhe substrate must retain a certain thickness (of the
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- transferring said |layer including the chips from
the substrate to a support; 20 - form ng individua
chips by cutting said |layer im accordance with a
redeterm ned cutting P pattern. It is specified that
the term"transfer” is understood in this text as an

o@@ﬂéﬁd ol MY Nen)a ﬁpndif&éxbew]@ ”,? aijj)oz{‘ora paf &l eptable

can_.be referred to 25 as

@88&98?C®&f§FIFWﬁ¢@h can be referred to as the
"base"Furahéra %@@&Q@@menéegggﬁlagftg&g§§%@dg§ %&ﬂabove

thb d% lvvafer afte£ bondln More precise
h AG TP efBHRSd t0 5 fREFPRI ngSime atrEHSﬁeﬂayerf
i semamndmﬁglbagedtonam:éegubaén §@t@6h§§i@nt1b§ﬁ
two su es ha an, extr y.Low roughness
(typlcgﬁﬁg in hgﬂhrdég of gﬁh §%F5ﬁs Lt %%mmaﬁtlons
t @ﬁ%o‘é#a‘éﬁ@sw@hspalarhélsﬂarty@taf/l RO 0 Chné ShEd.
exanpl e+ okra ik f Lt shoyl.d al so. be

5 %uldancrc'ls%r bé"ehgggge?%at SoF gogﬂgerﬁu%aﬂgy be

mentioped that the term "pre erm ne
BpArterhedhi dhithas Beehlemanuf tkaliow t oodef i thee t hescribed

despsedats) i RBikhnesnst t1PESy Eﬂﬁtﬁgkpi ﬁﬁ%aEQBHEQO that
|n t he #%¥ of sem conductor materi al be%
%éhggrd | ayer to a receiving support The

Iayerbess&mnnbndypéokﬁﬂam@thab ey %&o@uc&ﬁbﬂ chfbs on a
to

ﬁﬁﬁi a thickness of the order of
trétr%el%ﬁrgef ?e]frfﬁ Hed pattern typically

correébbnﬂbat03§cqmictypdrbSqmatﬁodr et ahgul &fing steps

Gapard et $.oih the grid lines defining the
boundari es of the chi ps.
— creating chips on a layer of semiconductor

material, said layer being integral with a substrate;

— transferring said layer including the chips from
the substrate to a support;

- 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
lbonding between a donor wafer (which can be referred to
as the “top”) and a receiver wafer (which can be referred
te 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 bonding 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.

1t  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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10 Cutting is typically carried out by scribing the

thin layer and,. optionally and at the sane tinme, the
support with which the | ayer has been rendered

integral. The thin [ayer can be transferred to the

support using any type of technique that is known per

se. 157hpspartiwgdl apps kL | no sai d transfer
can_he ge b ﬁfrag?ﬁ?%ng%g%ﬁoﬁgnggg%ea %es%BSro&@ag& of
béﬁﬂ&%?gaaﬁ§Qﬁ%W?¢%ﬁkﬁlt@eﬁér@rﬁﬁsﬁefeeding théd layer to
sappeceiaitga sugpylestrate with which the thin layer is
initia&bg int%?ngﬁ; 20, This zone of weakness may be

f or med T Bef 0P €T bt i S} FgRd et R Batasiaknnipnbe a “thin”
abayer: of . esubseguentihg.ciinesiss ol $hePeseidY @ atl onl o 10
cgptain steps in the chip fabrication are carried out
before form ng the zone 25 of weakness, with the-

ot her Ehepsredeteaminedt pagtele chippsabeingoeatkbedds to a
oytiaf tere{ oA t z akness. This zone of
Wgak%efs can,q%lgrg?ei}gf ?ggtgégﬁ;ﬁgaucceoéi“patﬁpriel%lsanﬂh‘@h the
oPEOr - HBFE Aebiféndantherbpenierspecofsthaschiisis t he
case Wbt rt+ LUl cheghni . .Jhe zong of _ .. .

V\E%(ne S cgﬂ@al go bgbo,b-t ai’eﬁgedgﬁgfl%%—n{%ruétl |iBXg %%relblng the
bondi ng 1Ter gf Fet Wi 2Rl bayens  aF eddist | ngma dumwon the

| e dET evinth cbh telf | fies 1heeZ ones AfceVeakReSS g | %3%
red to égﬁ?detachéﬁ?e" 35 suééﬁ%gi sal'

b I .ef
o L B B e Sy Sp by i aSnPpOTt

$iFlews qmpciere caf wamiqudertal i kRand e ak), at

the | gyel tféﬁiﬂ?ak% ed interface. 5 For exanple, a

zone of Wea ness can Jgsb%n?%QnE%aBys%+§af¥?Eﬁ er can be
sbioﬁ§4ﬁﬁW%kﬂgt&pzbmﬂﬁsfoheakness provided between

the thin layer to be transferred to the support and a

substrate with which the thin layer is initially

integral.

This zone of weakness may be formed lbefore
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 implantinig one or more atomic and/or ionic species, as
is the case with Smart-Cut® techniques. |

The zone of weakness can also be obtained by
controlling the Dbonding enerqgy betwéen two layersr

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.



substrate, or by producing a reversible bond between

the two layers. Other nethogds can al so be envi saged.
It should al so be nentioned that it is also knowmn to
transfer a thick substrate onto the support, and then
thin the transferred substrate via its back face

BSO or BESO (r) type techniques). That produces
g t hi fﬁ%fe’famﬁ @nsfefPBE Gt d'eplipporean AFgs be formed

thanstesdi Dot hg tBRolayer-and ikseeddLui {5, Egﬁgggs of

support, the layer is cut to formindividua
s tsade ofokiawwpnedhotingaa peudusébthi psndnbeltagens the

] | all duced_ thjck ot I
DR P o cobreree watLSared.

mat erital sdehdi s1dbf ey emdnf1omedhengat ard als 8f sbh@nown
substrate_in which the chips have been produced (the
it dridiS BT thetthith Feheyatanante EhA RupBOrhe and then

dgsi e@qé‘%%ﬁs@@ﬁré&e%h ¢ REAPESL] g‘ilstnsg"ﬁ’é{‘gﬂe‘fac%h‘%3501®

di sadvant ages nenti oned above regar scribing (in
par tBEPEP flvaki ngchrenpias) SaTdadi paddantages aneén layer

ounced when _scribing | ayers of snal
f%{a%(sw eq:r]:e on%o ué) pe%ib

ness. The exa di ments seek to perfect the
secondftaboverdrmitd:onedy t ype ehimetiiQér idhdarticuhiabuics
to overcone di sadvantages |linked to scribing. The

nple ehRATent $hseekaysri npt ovaitt heokrfowm Aadhgddual
entjoned above. It is shown that in this respect,
the "exanpl e enbodi ments have specific advantages. In
a fir8hagspegpbeofof h&kmpwesenkthad | oxentpigudderdhiics on
[ . icating a ,
&%%%r%?%f%ﬂngigﬁ éyagg¥glly reéhced thickness.

It can also allow chips to be formed on a support
made of a material which is different from the material
of the substrate in which the chips have been produced
{the material of the thin layer), and it can have the
desired nature and specific properties.

However, the disadvantages mentioned above
regarding scribing (in particular flaking) remain.

Said disadvantages are more pronounced when
'scribing layers of small thickness.

The example embodiments seek to perfect the second
above-mentioned type of method, in particular to
overcome disadvantages linked to scribing.

The example embodiments seek to improve the known
methods mentioned above. It is shown that in this
.respect, the example embodiments ~ have specific
advantages.

In a first aspect of the present



plurality of chips, each chip conprising , at |east
one circuit, the nmethod cosprising the foll ow ng

steps in succession: - creating chips on a |ayer of
sem conductor material, said |ayer being integra
with a substrate; - transferring said |ayer including

the chips fromthe substrate to a support; and 6 -

FIGYHRTH Sohdi PREERI TShiRebidedit 8 Rgteadd faybpbricating a
; A re r myned I tternp;

R e rof chATaBy oF AL, TR Sl MR, P58 1628 one

tGigresfidr,r i hyet meettaykr compo ishegsudpor folilbwahgo steps in

C rises formng a weakening pattern corresponding to

t%ﬁ?ﬁﬁﬁﬁ%%ﬁfpattern on the support. Preferred but

non- i m t4 ngre@speed scipshbs aeLhodrase 3smiktehhawsor-

sai d weakeni ng patterns are di sposed on the 10

S@H5eR ls0 534 G J- ST R I pstite F gl onsth it evidesit xate

recei ve the¢hiRgdn i goggﬁacﬁa\@etﬂq @ngfﬁ'dgﬁg the, chips

correlation; - said weakening patternS are di Sposed on

thhren $iygpeub sttoradef itre ssuppardrir;egirahs i ntended to

receive the 15 respective chips individually; formng

t he weakeni ng patterns involves etching a network of

trenches in the thickness of the support; the etching

is chem cal etching; the etching is nechanica

etching; 20 - the etching is by scribing partially

t hrough the thickness of the support; - the etching

is ani sotropic etching of the support; - said

ani stropi c etching produces sharp edged
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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 patternis

di sposed on the side of the transferred layer; - the

face of the support including the weakening 30 pattern

i s di sposed-ng; J gk ci ng: fromthe . .
transferredq%;%;§hé%ﬁ¥ﬁgé%nﬁ§ﬁé%f%# gﬁg%fg§e§§lgh&ayer in
sGppErdangeypdgh @uprﬁﬁeg@émaaﬂceuwmgtmtmakeni ng

pahEeHMethduiObeiﬂgtr@ﬁﬁiﬁbEéﬁgzéaid4ﬁn¢¥h$€0|u8£98r to
ﬁbrn1ng 'he

35_- e _chips, .the t hod conpri ses

53688%?66;718 serfhi§ ngf‘?‘m vi 805 tithes, sumpprnthe 7it  also

boongaises bEtmeiany t he wawdtam Tl pbitlt%%ncoé&%%%é%g to
the tiles are asse ed

t h nj tern;. -

UEP% 83%%?ﬁ§eFQgF§%%S%% tR2t WOt he i ndi vi dual tiles,

t Reebphted busumongliménpagarspeend rgr bgiweenethed are as
tFbeSows.the support is formed fromplastic, glass,
polymer, or a netal; - the layer is cut by rupturing

the | ayer SRhel ubPAkenihe chipbeinsacapedadtepwbéd aon the
veaken 0g fat ey Nico- GUE sgégp t - y,said

I er.inclggjng t he chféggis r&%gﬁ,q%ﬁgigﬁépéiﬁended to
r %éﬁ+ﬁ%g S sFRgPe it apgcerdasae; -with a desired

‘asmoodldtionw th cutting the ayer including the

chi ps,_s '%% te rary bonds between the tjles are
undone; i % t‘fg%]&‘?ré#/%ﬂ bdtRIS- & urRighe BiSREEd| Vg the
thepdithder @ Sposeshieimeerediend i1@Sinded to receive the
respective chips individually;
- forming the weakening patterns involves etching a
network of trenches in the thickness of the support;
- the etching is chemical etching;
- 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;
- said 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 1is disposed on the side facing away from the
transferred layer;

- during cutting of the layer, the support is also

cut in accordance with the weakening pattern;

— prior to transferring said layer including
- the «chips, the method comprises forming the
support = by assembling individual tiles, with  the



- the binder is a reversible adhesive, a wax, or a
polymer; - during said ruptuje, the support and said

| ayer including the chips are broken sinultaneously;

- the chips in the plurality of chips are fabricated
simul taneously; - said transfer of said |ayer fron1the

subs%ratg to a ﬁgort IS carried out using
Srar POEL EF)lerBEt ERodine. Lolid ickdls tdr o6 odig sponding

|ayeﬁofEE€1hE§k§HQ§g %&%tb% support is carried out
using a BSO (r) or BESO (r) fype nethod. In a second

aspect of~ théepﬁé%h%ﬁ amweﬁssembﬂhdr@suﬁg prowlm@ﬁradlsposed
nmet c ppor t fo out a.
fgék&% é fﬁ%f@lgu%f P ?th %éX Faﬁgalng

met hod ricating chips

abO\t&mpZacaJQhajmﬁi:ﬁfg Zesk iderd ht&hetibf-‘léypport conprises
a plurality of individual tiles, the boundaries

bet ween t e 7 eSUPPOFteshondiiad EReTwRlatii glass,

pat tg5 Dym&r ef gEr gdpbyLpon-1imting aspects of this
method “are as follows: 8 - the weakening pattern is

f or med by-sbh%ciﬁyekylatcatkbwgxmpﬂmnxmg tthe cragatre including

net enche n, the th ckness of the su ort

oo LB DRSS PanglE (LR R RER Bt B SFERSES,
produced bydhﬁ¢m§legla buptndel RO dsRggt enpPREAr Y neluding
bondi ng between the tiles, said bonding being

|nteﬁﬁ%dcpépﬁe%ﬁuﬁﬁﬁ$%®rlﬁ@ecuﬁﬁ@@@rﬁﬁrqmﬁiﬂknﬁwas a single

the syppQLy é§eE@PELcated by assenbling bars or wres
di sposed in parallel using a binder, each bar or

- 1in association with cutting the layer including
the chips, said, temporary bonds between the tiles are
‘undone;

—- the temporary bonds are undone by dissolving the
binder disposed between the tiles;

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

- during said rupture, the support and said layer
including the chips are broken simultaneously: .

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

- said transfer of said layer from the substrate to a
support is carried out using a Smart-Cut® type method;

- said transfer of said layer from the substrate to a
support 1is carried out using a BSOI® or BESOI® type
method.

In a second aspect of the present invention there 1is
provided a
method of fabricating a support for carrying out a method

of fabricating chips of the type mentioned above,



10 wire corresponding to an individual tile, and by

cutting the assermbled bars gr wires in a plane
substantially perpendicular to the |ongitudina

direction of the bars or wires; - the section of the

bars or wres substantially 15 corresponds to the

outline of the chips. Finally, in accordance with this
sec P RTFEHL29%he ™ iThant Hoh spReoBhcopasheas a plurality
o$URRAA LS aRde +0fi o8Bt ehibald N oR ATRSRISCkeE fian o

their properties of optical transparency, e ectrica
cegiiggerndiing, tanther wehdeming 2@ td@rduct i vity.

f andhor e o
e 1ot R Mt T REP S =B p b TP R PR oo

atreanspdeenbws25 - the material of the tiles is
electrically insulating; - the material of the tiles
is electrically conductive; - the material of the
tiles is thermally conductive; 30 - the therma
conductivity of said tile material is nore than 150
watts per nmeter C (WmQC. Oher aspects, ains, and
advant ages of the invention beconme nore apparent from
the follow ng description made wth reference to the
acconpanying drawings in which: 35 - Figure 1 is a

di agrammatic representation of a support that can be
used in the context of the invention; 9 Figure 2ais
a fragnmentary di agrammatic representation of the
surface of a support that can be wused in one

i npl enent ation of the invention;
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- Figure 2b illustrates a possible fabrication step 5
to produce a support such as that of Figure 2a; -
Figures 3a to 3c are diagrammgic representations of
three steps that can be enployed in the context of the
invention; - Figure 4 diagrammatically illustrates the

rupture tReofwen kayes CURHSiN; ghi he | _
ort, _at one |iﬁ£ é% &ﬂﬁka en%ﬁb selectively

‘a%%%%k%&ed supp .
pattern. PhesePPHAFEs & eCHPaBRammBtdtoiork of trenches in
r 8preesbitanieess odn thehistppolie Var heus-§L5EMBALS £aLe , ot

to scale {jn  particular 2% regards the thickness of

the layers, the 15 RanB8F'&AA spaciirfeted hbycliisposing a
ePéP-dEFi gmgl‘f%ldsmmstmm@mw CWAASUBBOLERD Eh! tiles,
CaRidb®dise C i nvention. The _
suEéort 10 cgtg?%ﬁggsgﬁ%ggéegoﬁthﬁ%nﬂ? GheoGMdng cutting
strf 588 6fY&rfayer conprising preformed chips which

are. 20 tdbesigaved ecedelo Lo JuRgort._ I SUPPOTL o,

10.1 s _produced froma sem conduct or

ST EBn21PPoPedalidh PassilbEe Simoduchinbersupporh BAr or
fwore someespbrdingt ebi aln {48 I SS lastiC,.. . -
Ofhd 25 AYWIEN havi n(g the desi re p?%%ie(?’t i %g;a %S( ctting
from metar. Tt shtFd B8 ABHRF t Adt @ heoland aceiboftanttéally
Sperndi @akan esoa thleur Bbhg yr@dihdneg; 200t WBhch defjney . o
r99ipNS;110. These lines 100 and these regions 110

are located on 30 the sanme face of the support
(termed the vieimd bdcejbe lbara veri alii®s bhbk$antially

?(%?e@éﬁﬂﬁ%n?%&ﬁ*ﬁéﬁ}?&e°&nf‘ 33n CTRRELS of the

Yr | % hA§coaslandsot wifthceshas t hecoadppasbedte the
weakeried’ . albbs @QSShBLLLLY i§ug§gfﬂgﬂ-made of materials
which are selected for their properties of optical
transparency, 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 is 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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35 described below. 10 The lines 100 correspond to

i nes of weakness of the support and/or for guiding
cutting of the chips, as is explained below In any

case, the lines 100 forma weakening pattern 5 the

role of which is explained below. Mre precisely, each

regi on-110 fin toy es t.h one

chi ps of aF%gugg ofggsen1cond%ctggﬂﬁﬁw%yﬁgﬂ'whé%?gqgmmatlc
tSGEEEFPaﬁéFéPPe@fonme k& fegpportt . a 18uppprherthathecan be

weakeni ngopat L @pNefOht 88POAISFt O d NE G £4,0g pattern
for said ChIES I.n the layer which is to %
transfer FEdUES e 1 tatemhed | Paesiltbe faprbeation step

f bompdoduce he swpp@ft dQchyas etigd NGr ar NATMOIG Of
15 support. Said

trenches ﬁ Ehg % qynegs of tH ,
et ching can i n particular BEScHEAFEAIMateR| pgpresentations
c@frtbﬁe©u$t@§$nghatsuahabbeemp$&yé@ayhnghéxeaﬁegx@nby the
t hosenpostions of the support that correspond to lines
100. 20 The support allow ng lines 100 to be produced
can aTSElQEr@témﬁﬁ&gﬁammﬂtﬂuakﬂytg&ﬂn&ﬁnﬂnqg tHderupture
tdsjengh@@L y & t SGH DI I

L ough R ey PSS o T el BIed doport,
it PThe dsidled d{ﬂ%h%@l%tﬁa&t@rms It should be

not ed Ttreade t e gueakengde f agis Pfarkf 1 SUPRBLESEARaPSons  on
i ntended to cone "1 nto contact

f th t
tJﬁ#gace @rangggigg o[é?&@ﬁﬂ#%Mﬂ%%@th%Otchﬁﬁs wEpde  (in

- lpgert fowleed ps eviegasids. tie atwabkabson.of tthe alaSRrs, the

RRE &nkor p%%ﬁnﬂe%ﬁeQ%e chips, etc).

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

The support 10 is 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 lines 100 which define regions
110.

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
support are “weakened”. = This possibility is further
described below.
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30 face of the support to be the face opposite from

~the face of the support that is to receive the

transferred |layer. As stated ahpve, it is also
possible to ensure that both faces of the support are
associated wwth a weakening pattern. In this case,

the twTipatlaids 10y he-sbdisrent, 35; detine.yegions
1%Ql?§%hpg di.f.f er ent dian§§onsn%%d %%8Stﬁéywﬁﬁ§n %° of the
oSt Orieddif PEr &AM OBt SUEtaBe off thee shppert .as is
1expAsiiprest/ibmisiwy. stated, the lines of weakness 100

my be. tr h I'n_contrast, these |lines can al so be
const i t%alt &t yggsber’ofHl%sib"ll%]seétoiongfofﬁﬂbrﬁ tWeakenirrepattern

oftheh& odgppdr whiGh 5sTleeylemy:ebe skapmed by ani sotropic

et chi ngeet the rt tching which can produce .
trenches of g%ﬁgﬁgﬁﬁg’ Vggﬁ%pe&%%Pégk é%@%idﬁ3bé3ﬁ@ﬂ@d to
oF OGEEEPERE: edidit acld n oxcermara ceyspal | ogr aphi Gayer of
dsemttbang )+ oFhaStpPor | so, have ,been for ned

f%ﬁ)m distiner s 16 e dnatel s TR bt cﬁrSBFEEEBSHd onto
to TegBRET¥10. Figure 2a illustrates a portion of

'the_ wekenedr surfraceweb kan$HRPAS L in j t
110 are ?i, Io%s 0 Ilé r%\yiyer%ggloggﬁchto the

i adivi dual. _regi on
a@g%%%rg(g h@ﬁ?lggﬁegfogbo?/aeldt%hh@ﬁstiﬁt dihe thaveuppbich is to
1% Theans fesrddOtarehe onngsded, t oget her by a bi nder

whi ch St i e i nes. 100. The binder can, for
exanp,llgr?g]bglggrge\sl’ledrdsi fé Sfangerped Lhakhea syeppmsr 10 by

SEARDi Aderetth ofn teenadiesolived:h@0 thigwhes3b of the
iddpisdr@at es an enbodi ment of a support as shown in
Fig“r%£¥% etching can in particular b i '

e chemical etching,
carried out using a suitable mask leaving exposed only
those portions of the support that 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 wvariation, it is also 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 also 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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In this figure, a plurality of bars or wires 111 is
shown di sposed parall.el to one another, so that their
positioning corresponds to thagidesired positioning for
25 the regions 110. The section of each bar or wire
111 corresponds to the outline desired for the

corr espen®mgy IRE1GN ddbkdd,n tAde] £ASE SROWAMNELEs LR nay
b%{sta%g f a square section). After the bars or wres
11T naTE8BEEN positioned in 30 this way, the binder

i's i nt doduwed reetujeethdfem ied ender a1 themel MRG Al ted by

| r..frhe resulting assenbly_is then cut In
AoEBeaass Buddeceltn RRPEthE%sPERSTR 4o Bact napaars 1.

of thelbays.mafhbs pfoduedsbywadetssteashc ore finghi 68 the
ca n : URPO 0 he type
A s AT X oS YBSengnegnag, asmerally
cdr QF‘ﬁadOLﬂrCtSrﬁe $evieren ohersudesofi beckcdbtoatadt httack in

retecgnnect9sEhUYbE8a B3R L O] ' 3a shows a
substrate 20 with ?h%éc%rcu?%%CO%QH%Fblurality of

chips 200 PBPREATI Havt S1ser flucke regponforgegaifdon distinct
cindividual eel onsrts St aneOMsIdondUFd fhgea@i&{é of10.

chip fﬁ!%ﬁglo gteﬁ; The %hlps are di sposed on the

surface 01 The? sdBStPhratss i Peesterd @ff spdsi t eakened
wh@tﬁa©©rpésp§nﬂgnxnas Bwaﬁﬁdwm?@%lQﬂﬁéyinBQVKHQ%ldregions
i BposiLipn @ gi. o %O %? of a support intended to
recei ve a.Fayergge%i@%E% +3m The" §ﬁb£BP3Fem96?l?H@d above
| &y eFOTRE | Mslr floan submimate 20 is then transferred.

onto the suppekt. 114 nRY be gf that s, i, g,
t‘ﬂ}e. aning of 15 the pres%%%é(?ccyeex(%, |O.gee.t}\ﬁrt h}Dy 2 ' Binder
t chaﬁe%fgl 1 HeDridere 01091 |

The binder c¢an, for example, be 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” each one of which corresponds

to a support of the type diagrammatically shown in Figure
1. .
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PMto 10 pm The substrate 20 nmay be produced from
silicon, for exanple. After the chips have been
formed on the substrate, 20 gaid 'substrate is then
assenbl ed on a support 10 having its regions 110

di sposed to correlate with the chips 200 of the

subst r at ena2bherTher "358 " f 1S, ed by .
i pti.mate. %pé?rct betmgg%h%hgﬁgug%%r&%g%§8q§ﬁdHﬁugescrlbed
SUPPSFt "1GD TS5 SKANER &RsdiesrasnBehani dal bond

bet weeRigard Bao stehweTent SubIbeasssepblycgouhd aise ey of

pgogﬁﬁﬁgﬂgxﬁgdh§3|%ﬁ bqg n&, in particular. The .

contact surface of tHE s géo PTRRE o tHet BRrigget megion.

s8B&€r atieqveyt shea e edpetheplr i@i[mdlﬁcaﬁﬁdﬂis@_gse@hyind Nadprior
f the

PeRigr E8dnk tion, each region 110 o
supp%rt c%r?géggﬁg% individually to a chip 200 of the

substr&ke 20hipPA thAre cddeposach ohi pthacesuafhegi 0Bf the
13Gpsetatae2suppord @@éi?@d?ﬁi%ﬁ?%%gigg hits 253%esponds,

possiglg to provide any desire

o7 r E5FoRde it Htiiden the togi chspobd tibnt hef soppbohs 110
aml at beppbi-psinteslOdPSoOfLochips Qf S e
]§hbé€§$§gq%éng certain groﬁps of %h}%ggfoagg%?gﬁnfggm the
regions, ~etc). Wile the substrate 20 is being

asseniiited wiaperhe desuppert fAfomthgubaeea®s th®  is  then

substd At ég)&ﬁﬂfﬁ#is hrought 5 into contact with the
suppor t T I iR SR ing the chips 200. It

shoul dthenaechel ed lishatr ttteatveakenedifncenoftdaneaning of
S:lrﬁf(?ron%ﬂes]é}ltc%gtﬂcei toway fs, the, substrat £ 0e Srdeor 0.1
pm to 10 pm.

The substrate 20 may be produced from silicon, for
example.

After the chips have been formed on the substrate,
said 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 a mechanical bond between said two
elements.

The assembly could alsoc be pfoduced' 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 region 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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it. 10 This forns an internmedi ate structure, as shown
in Figure 3b (on which the support 10 is shown in
hatched lines). This figure also diagrammtically
shows - the lines 100 of the weakened face of the
support (which in this 15 case defines regions

| ndildicdaaling cesresRENgir-Bapk0 $hi Pg;,200). be. 1

se in Fié%ﬁe 3c, thegnatgrié%pogﬁ%%% Qéué@%ﬁgfglzgeglons’,
i S then renoved, retaining only a layer 21 of the

desi r edhtihiec kiies ssilms cost ac owi £ b@ﬁ%:gggéﬁlﬁ%@doﬁé&&h the

By f .exanple, this i.ckness can , (

of ug?%rgmlf:éé g%.ev?/arcriec oﬁt‘r&}bﬁ' U A0 2hiiGle| dridarought
t RELEhICPET20G WA tht $het Iupness.10Thies raferiale C@rBRing the
rgﬂgggdzbm_attacklng the back 25 face of the

substrate 20. Said attack may be chem cal and/or

nmechani EaPloalabr. neacdlsled sohposshél setbenadr faodt of the
saugportenDakan’ egp¥ak SRy Let aghi ng,d bstrate 20

at,a zone of 30 weakness t a?ﬁhaggﬁﬁggﬁg§s?§ %gé@way from
foFfred in the thickness of the substrate. In this

case, Theszdoemef aveakmessrieiRief esablyruPeen foroed, in
b@£§§§ea§%enagiqg%tqge% er the support 10 and the
substrat 820 °"35" THt fle YIPR@EknéSs Igmyshiawn in hatched
pa¥iegll ar be formed by inplanting into the thickness

cof th Ub St 0 1 nore at.om.c and/or ionic
P RO O A g S fv s orthe, Lines

species. | I'sS I npl emren
toéuﬂ%¥% wWeateenast hbdcies afsedhe support (which in this

case defines regions. individually corresponding to chips
200) .

As can be seen in Figure 3¢, the material of the
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 1its
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 to carry out said material
removal by detaching the substrate 20 at a zone of
weakness that has previously been formed in the thickness
of the substrate.

In this c¢ase, the zone of weakness 1is preferably
been formed before assembling together the support 10 and
the substrate 290.

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



10

15

20

25

30

35

Any ot her type of transfer with renoval of materi al
may al so be envisaged (fornming a substrate 20 of the

5 detachabl e type including aizne of weakness
produced by a porous region of the substrate 20, for
exanple, or by controlling the bonding energy between

t wotayerandd as@bst radg; @0sp @&1@%/ usgﬁgtﬁlgs%éji%mentatlon

type transfer. techni que a var
15 %O&{e) r}é‘%ﬂt&? Rod siard z%%%hﬁlmﬁg methget her ushg.
Subst r é‘ma/ 2 tend tiee suppertnt@ctf @Jﬁtﬁx%@ﬁlo%alquf material

? ot s%r ce of thﬁ supstrate 20 wh
bro Pht 0" contact A%th {harBtiport 8PFEraEe k&P of the

sﬁe&a'cmeng:mﬁorxrecsbm te abhackifn@cbieesldr iACRiuced by
15‘§oﬂ6&%3H@ IéﬁtSfZQheu%dg%tﬁ aIt ,tﬁh{hgxample, or by

corresponds g or” conp
pFeBEE e H-REd D?t|b@nd¥ﬁwtEﬁnﬁrgWBrbﬁmgeean bec layers of

ashbev:edtay 296G ki B 18 sy tﬂs’i‘i@y oM (gi‘E%f@q ec#)e {transfer

% % Said scribing is extrene
'fiti8fided to interrupt the continuity of the

surfacénoﬁ WEE1SUb&hF@Eeth@rg%%%hﬁgoﬁer 1b9h§o %%% efbling
I e L
equent “cut ting-25¢ daltse éPPEﬂﬁth OcHﬁﬁg gegample
ey i $winstiet dur the Smitﬁald@ig oRhitelk C@LEIB:E&P&E@SZEO which is
At eski n e ructure conpri si ng the
supb%?ttlgn%§d86n€géf Wf% Y& DR Ul iy e ke -ps
200 ha®2idennpskied” i @oru:hspoma;s, ’@alﬂ:ﬁdlﬂﬁqgﬁrﬁhé hgbrface

ot t L
@ﬁ@rS%BE£€§E§ggb¥hgﬂ%rgﬁrgz%% Eﬁr hekpﬁ§én9pgﬁesponds

A i T
CUt" B¢ atPreveEekyhplte byhe muptdertienmuiteel cutting
lrtere 2. at the lines 100 which separate

Marking can be achieved by scribing the substrate
surface very lightly, Said scribing is extremely
shallow; it is only intended to interrupt the continuity
of the surface of the substrate, producing very light
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 comprising 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 1lines 100 which separate
the regions 110 (and thus the corresponding regions of
the layer 21# with which the wvarious chips 200 or the
various groups of Chips are assoclated - depending on how
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the regions 110 (and thus the corresponding regions of
35 the layer 21, with which the various chips 200 or
the wvarious groups of chips are associated -
dependi ng on how 15 the regions 110 of the support
and the chips or groups of chips are correlated).

Saitak Wi gl TRNo P er e hi y.S) aneousl
exel; rnrﬁglsﬁr}r egé- n%the}?%ailgéﬁgﬁgaﬁgaonynﬂ]% h?ﬁ%%%p%? t9qpups of
5 mﬂ%ﬁ %ﬁ%ﬂ?qqﬁéi%ﬂﬁq)ﬂl is associated. As an
exanpl &aiidt rappqsihglecéﬁ aﬁgrgK?F%ﬁgggzg Lﬁ%}%ﬁ%%%ﬁgOUS1Y
Y 21 t he sa irec

Db glg§¥$gé%%g% " oo F%@gﬁagﬁa Zck i A§di o0 t Hee sgmpport 10
diWi-&Bt WhACH tther lsiyee afl aslhﬁeokaafga,theFio suppgrt

FL), wn .di agr anmat..ca in Figure . '
ot b o cabs FEBIR 4P 3 TR ik Tt be wegbressive
sthhFfESat Q@i d thame i@®e¢arr©M/F2%? Atm@ndlggmétrqg&ection
[ d jne 5 i, stress ruptures, _
{ﬁitFiﬁgfég%Egtt?%éhk?ngagg%?é f}'ﬁéu%l %Y%53§BGI@CF6HQ in
f%’?%ﬂ W Of "ReakmBssebhhehe sisle f ade af Lies | ager @4 the
| $gepdrt beébweenst 1 jGhifps 2090n Qyéb?%gﬁﬁgﬁg5igﬂ’ﬁhtFigure

i$ possible: - either to break onl _ ayer
order to cut 20 and separate the various chips 200,

whi | e &rhethtor cespondhag é@gfgt:on%mcpgﬁ@e?lﬁ%@% écr:& |be kept
gﬁ%ﬁt Io%i%%%flif%ef@%i L@fr%owa)l soyt o break the

T i, e Shemarmn g o,

r egi gggq;%tl%gteﬂo%bsé [‘E;Jpreﬂn!.{sraetrseq:?heatlapﬁag g}pﬁ&tt?—{%gi@e 100.
?grtégrlgiso possible to form lines of weakness on the
surface of the layer 21 itself, between the chips 200.
During rupturing, it is possible:

- elither to break only the layer 21 in order to cut
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 2a 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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amount of flexibility so that it can deform w t hout
breaking while the layer 21 is being ruptured. 30 In
particul ar, such flexibility gan be achi eved by neans
of the mechani cal properties of a binder between

di stinct support regions 110, as shown in Figures 2a

and 2b:. énthéisteagtpaiheebipder.d ' £d | I'ow
cert ai) ann nt of ggforﬁa?ﬁ%n ﬁ%gh ?%gF@ﬁssuPport

1f61 %35 SATIE kB9 tﬁ@seobégﬂ@nsalnpégraﬂltyn sfichchips
ahﬂﬁmylddally'paSSbthte46vw§ﬂ{h§é EBn%ep?i@tq. hgccordance

r egirons. .11 S in a second stage,
oggg?h§h%b?ﬁ¥£]&¥§ 5F%%ﬂa 64o0¢ n@itvi dual |y aSSOC|ated
w th regi ofi® 116eparateor ddnce dmﬂﬁ@ thgr@ﬁﬁlrgge support
cenpekaki-qn,; 5.t arate e chips fromthe

suppor t, g%%é anthII§b§§g ob?é?ﬂ %lnﬁhgp§h|%§lﬁhlc%re not
aPESRGE Atgsls ot th eal mprhlanpoftmﬂnaoéupﬁ@rﬁuppqmir &Rdmple,
exapl esephPLEi8EP t 0 nd the support

can, be S%pq%evéd bq£%rg§%|n% %ﬁe &?EihéupﬁPéEfa%%P be
beteereto Fhed |‘f§9 £Nn91 thed kored sappd:me 1@nteréacth®etween

bohe Bagetoriednd mha kapeLskbhe manper
s sond,. g@g$sn§Ttloned abgge i |[c,n%alﬁr%so)t possﬁ%ﬁ“mﬁbﬁarmed
e suppor t TR Rl by distinct tiles, as shown

|n Fi glite e ﬁm:d:ndwdeésbetm-@ﬁﬂléﬁédt'Jal?év&an 3o 'éq also
u pturing stress

DASE: r n_und
IE]:E)%Sellm‘ﬁ%teg gu%hﬁg Fﬁpg {ﬁr%%%ﬁﬁYedbﬁtlnCt tiles,
dtSsONHMginhEibhnderp. wrmmbm bétwddi® BEORHIes can

casehithe-didnder only 20 tenporarily binds the
regi ons 110 At the end of this nethod, a plurality of
Separat§@ broken under the rupturing stress; or

- be eliminated during rupture (for example by
dissolving the binder).

_In any event, in the second case, the binder only
temporarily binds 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 , sald material to be
optically transparent (a quartz or glass support, for
example) . '

It is also possible to select an electrical
conductor as the material (i.e. a material with a
resistivity that is typically less than 1 ohms.square
centimeter (Q.cm® ) - a material such as copper can be
used} or, in contrast, an insulator (i.e. having a
resistivity that 1is typically more than 1 Q.cm?® - a
material such as glass or plastic can be used).



i ndi vi dual chips 200 is obtained (or groups of chips,
dependi ng how the chips and the regions 110 of the

support are correlated). 25 It17s possible to sel ect

the material of the support so that it has the

desired properties. It is also possible for ,said

mat er i dln t 9ibel apphbeakhy tiranspa a.guartz or

ghﬁgﬁis $H§rt f or exan%lé).n%g %?Q%s 8 %5%383§¥bl%?1e0t a
to sel ect AR EPEctfPCale X HAcEeppes, t Heamandri altc) or an
(iLrsulztat er(ifat Weklmpler epi 44 Vioky LD is typ call
|%%%e&ﬂ%ﬁ 1 ohns. square cZ%%ineter (%ﬁ%%&#?’- %¥é3 a¥  the
a

mat er | such as copper can be wused) or, in contrast,

an i nsdPattdie (dase davd ngord @S Tesimddadty  hate Stypically
typi gakbyigpreytpan 1 Q,cnp - a g%}erLaLtsuch as

ghgﬁs or plastic can be used). FPPAREEVAtYar Ofmnfe¥e than
i £°Ps"4Ms0Cpossi bizedo sel welua heaicicordust@bohter to the
exanpheteopRer ordkanopd,, etc) or an insulator (for

exanpl e glass or plastic, etc) as the. material. 5 In

the case of a conductive material, then typically a
material with a thernmal conductivity of nore than 150
WmC is used, a value which corresponds to the
conductivity of silicon. 18 CLAIMS 1. A nethod of
“fabricating a plurality of chips, each chip

conprising at |east one circuit, the method

conprising the follow ng steps in succession: 5 -

creating chi-ps on a | ayer of sem conduct or
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material, said |ayer being integral with a substrate;

- transferring said layer including the chips from
the substrate to a support; - figym ng individual chips
by cutting said |layer in 10 accordance with a
predeterm ned cutting pattern; the nethod being
ch@t&dMérized in that, prior to transferring the

| ayer 0 e _su rt, it also conprises formng a
meake%iﬂéegégtgingggFFggﬁéﬁaiﬁgFﬂ@raﬂﬁéycoftbhgps, each

pathEP nconprheisgpporlecaib 8neApE§EEQQ,a%ﬁ8rﬂeggo&o
sal

t heomb£88LR0 ai characterized i n that
meaﬁgainﬁgggt%géngg%}%WlﬂgsﬁB§Bé 6R fHECEappont so as

tgmdefiﬁec§%®b32§ ¢leiponsn hnlgp@@dofosgﬁggéggué@gr

Chigaset 1w BCCOHL Aance, Wi t 0.desired correlation.” 3.

A met hod accor di ng, %%t ef% e%ggﬁﬂﬁaglﬂiﬁﬁ,a substrate;

char act erFAREFer ting Taid hepkeningl palhigrfife ¥ips from
25

ditdosabanrithe I YdpdH-def i ne support regions
intendeg:go receive, the respbc;ive chi ps individually.

4. . A et hod "o rdidty 4diednychokes dby tdet pirerediing layver in
cﬁ@pﬁﬁﬁan@hamaameeip@éddtéﬂMﬂnééﬂéﬁf¥%ﬁ4N%§%§g$¥Ung
pakhke Iinyal:ves etching g network of 1ines 1 the
t hi ckﬁ“gié‘ogf %%éé‘%t ﬁ§a§6§§%‘ﬁl.zesi iR rdtatod padoar diong t o
t hEapPéesdilng ¢chai Anyechanset ez ady rtthatiét h8so
et6hbRgskb kLcal _e iLng. 35 6. met hod accor di ng

F ai m 4§1, ggﬁg?ggt %r%%ggegﬁnﬁhElatttﬁé“neﬁ@ﬁﬂfﬁgppgding to

to c
ﬁg%%aﬁ?EEantEﬁFﬁg¥n1©n ZheAsogeihed .according to claim
4, characterized in that the etching is scribing

rtjally through the thickness of the support.
pArtd meghog acCording to the preceding claim,

characterized in that said Weakening patterns are
elsposed on the support so as to define support regions
intended to receive the Cchips in accordance with a
desired correlation.

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

4'fA 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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5 8. A nethod according to claim4, characterized in
that the etching is anisotropic etching of the
support. 9. A nmethod accordingitgo the precedi ng claim
characterized in that said anistropic etching produces
10 _sharp edged profiles on the support. 10. A nethod

acéer 8i mgthodarycpreaceadi ng @Ilallm 4, CE%%E%EEESQd In, that
des a weakenin ol §

th t or. |nd
ongﬁgfgﬁgﬁgﬂ i 551718 R@FﬁééléacghépﬁghtbhehEhlckness

pr%@eﬁhﬁgsépﬁpwt characterized in that the face of
the support conprising the weakening pattern is
p&ied on the side facing the transferred |ayer. 20
© A Ethdadageepading t oo cthaim10, characterized im that

ttﬁﬁe ¢thehingei of ah g rising the weakening
pattern is di sposed on the SI§8H$ g HRyS YRR & he
transferred |ayer. 25 13. A nethod accordlng to any

orfs df uétehg esedhtingl zed {.n -t hat
ng rEhe:ﬁ?gsupp gﬂ%rﬁlso cut

d of t Iayer
WH A% &Lgéa%ic% eqrﬂjnﬁzmatcerqtcf&mgl@ro@uces

in_accor
RGP mﬁlmﬁﬂmpm%e Afud@ivs 1 to 3,
characterized in that prior to transferring said |ayer

| udi ng the chlps the nmethod conprises formng the
aépo t éﬁﬁkﬂﬂgngh$0|a@vad@aedhmbe%laWhgh t he

SEhQQH&@é&hgﬁqu}M%ﬁgtt@ﬁ g%g'é‘d QEHL%EG a weakening

correspondi n
{E Bn on %n ly one of it faces.

11. A method according to the preceding claim,
Characterized in that 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 preceding
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 tlles corresponding to
the weakenlng pattern.
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15. A nethod according to the preceding claim
characterized in that the tiles are assenbled using a

bi nder di sposed between the i nditvidual tiles, the

bi nder ensuring tenporary bondi ng between the tiles.

5 ig. A net hod according to any one of the preceding

cl aPms? BR&PASt ecicpediiny teatt Heh@rSURRIRY E;SE%;ned
. . A

fronerpbasticeqdk as$y -ROLYynNer,. ;or a nmeta ;
ne%?g ?ac orangH?oﬁgﬁg gﬁ? 5ﬂlﬁﬁea5?eé§§?ﬁ@ledlaEmBg a
ch

brf28BopRdt hatweke Ilapelindsvedtabytil 88t UELEOh; nder
t hensayengi pehpdi-agyt BELERLAS LA, .accordance. with the
weakeni ng pattern. 15 1§&EEBnEFE88930 %?thbe?o t he
preceding claim characterized in that during said

r ubkt urke, metthyd sadcbrdayer b gl yd; e .chips is..
brokefs t rkg,l%gg) ort. r(g?rai ni %%yaglq% éfn% ? Rinreeding

el ement.” 2 A et HOdL AckR i Blee tvmer priecetbnged from
cldiaftiie, isinatpalyméth &f ai mds,1 characterized in

that said tenporary bonds between the tiles are

uagone in association with cutting the |ayer
i il udi AgHme afiqerdizsg 2% hyneihod AesRr giﬂég;éoqgéfe

préageaisnNg celhaih r eri,zed .in that the tenmporary
ot erdhe |g§6ﬁ$Fﬁb e “BYRder Sdicsito$ed

bgp&é ar.e ungone by d

bet weEh e tFl édyer1 inalmetimgd thec ohdprg i ho 2@l reliG ceo
oWvithetheowpakeadhgdpa8@eshai M5, characterized in that
the binder is a reversible adhesive, a wax, or a

eﬁ%yggr.'zz. A net hod according to claim18,

chr abtreetized accohaingdubi BEeSALA-LYPLYT & 1t he
:ﬁﬂg&gétég@?ggignl er ingkuding. %é ?ﬁ@ %%?b@’are

br oken si nul t aneou §: 9% D9, sal@erWodunecoodl pgshad
éh?y%ﬁm#QﬁlW¢En®rEh®d¢Mgps is broken, the support
femalning as a single unitary 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.

2Q. A method according to the preceding claim,
cbaracterlzed 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
plalms, Characterized inp that the binder is 2 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 ihcluding
the chips are broken simultaneously. | '
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clainms, characterized in that the chips in the
plurality of chips are fabricated sinultaneously. 5

24. A nethod according to any one of the preceding
clains, characterized in that said transfer of said
| ayer fromthe substrate to a support is carried out

UsKAg & mSthot- EutbEN: LM 1Q .25, A nethaod
achEghg LR,@any, one ofggﬁgrﬁg§gng %5,%h8h8F§EF@FP§éd
int at_galg ??éﬁ%?%?e@fl§aFBatayée fhope fhethe plurality
subSt Faipst are Salpporatés Sanhlednouh Egi ng a BSA (1)

or BESO (r) type nmethod. 15 26. A met hot of

fg%{icatin a support for carrying out a nmethod of

bt At %@wi@mgﬂm 40yt be P& LM Noro L4 31 NG
charaohey | @egh-4 ; S ort conprises a _

plural i t% of i n%ki%/i Zéuea# thl |@§$tt%%l oA fes Petseba layer
t He O% i Y8 itlesondiong tsoupier wepk erd g RAIOET NisiR) o

2 Ema rretdtell B0 4.0 the preceding claim _

characterized in that the weakening pattern is forned
by selectively attacking a support to create a

netwo Ak mefthodr ecebesing the 4h e .he support
0Bhalk-akeast ,ane 2? ?g?e._2§ﬂ2§¢%§ﬁﬁh%§€§8Fdﬁn§%<?3r
clai m 26, charadtPeFl'25dSphd: faansdes wéalsaniing ayatrt efrom

i §hpr sHbesaaby Ubsﬁ’osupgoatbﬁ.@d%farrﬁéeviogitngg}iﬁgpgr Hb1e

bepdBngohet ) L1 es, said 30 bonding
i nt ended toﬁgg u%%ggéaduring cutting of the |ayer.

29. A nethod according to the preceding claim

chér axtestEed i - . sypport_is fapricated by 35
i fds ég@%‘ﬁ@ p‘gs%‘dPIPﬂrEaF%ﬂ eRry¥ihg qut a

gﬁ%@g?%lQgcﬁgﬁéﬁégﬁfﬁgﬁ%hh@$respondim@ t® @ preceding
i@]ﬁﬁm@ua&haﬁédtﬁari&r&j by cuit L L ngy & hgugggggbégmpgfggsog
W&k P or individual tiles, the boundaries between the
tiles corresponding 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 ﬁeakenlng 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,

35

Characterized in that the Ssupport is fabricated by

assembling bars or wires disposed in parallel using a

bind i i
er, each bar or wire corresponding to an individual

tile, and by cutting the assembled bars or wires in a
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| ongitudinal direction of the bars or wires. 30. A
nmet hod according to the precedimng claim 5
characterized in that the section of the bars or wires
substantially corresponds to the outline of the chips.

31Pl@nsuppbstanbﬁaﬁmgdpbyp@naﬁéﬁPQraﬁSOEﬁ%rﬁbﬁé;Eﬂaﬁnal
nﬁlr@%tigﬁ ng£ g §cgd|n? claims, characteriz
that t 0 BFi BAEBFOT e1¥¢Fes is optically
transparent. 32. A support obt ai ned by a nmet hod

a r n nB 26 to
cﬁma% re}%ﬁze%&l %C‘?ﬁf?lg%t t?s? |%1Teciﬁd“t‘?néﬂta}ll“bs is

LT3R T izedsin athay. tmes Bt Arsupparie O ned akes

asrmisit%m 'é@rﬁ@sﬁ?’ fo clais 26
characterized 1n that the ngﬁéﬁﬁh l%ﬁﬁaQél?ﬁ? ichips.
el ectrically conductive. 20 34. A support obtalned by

a 31et Rod tdigier 43 € el 2
b tivtas) IhaMbPRE mh o%c@%%dq Igl é:é) agpy one

cte)%r%%]tele zed in that the mat eri a
t her v CondidGSre- B L aamsy p sherastearidieny ino thhe the

pRétediiag cﬂhnnxaZﬁj@haﬁ&cbgﬁhégqlpntgggg %Q% Ehernal
conductivity of said tile material i an 150

W m C :
32. 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 insulating.

33. A support obtained by a method according to any one
of claims 26 to 30, characterlzed 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.



