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conparatively small substrate conpatible for being
processed i n equi pnent designed for a | arger standard
substrate, wherein the standatd substrate has a
surface in which a cavity is forned, in which cavity
the small substrate to be processed is attached by
means of a layer of a bonding material. 5 The standard
substrate is, for instance, a wafer of silicon having
£1HBh r %Knﬁ%) L PR o PR Sdildak Ot ANBEE RO CE I RE
alla Ilthogra ic equl pment 1s avail able enabling
sem conduct or devi ces having very many, very snal
conponents to be manufactured. In such equi pnent, a
wafer is automatically positioned such that patterns
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patterns are sharply imaged in a photoresist layer provided on the surface. It is noted that the
small substrate can now also be processed in other equipment designed for large silicon
wafers, such as equipment for depositing layers of insulating and conductive material, for

implanting ions and for testing semiconductor elements manufactured in a wafer.
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substrate, in which cavities small substrates of
crystalline silicon carbide are provided. The standard
substrate is made of anorphous?silicon carbide. The
depth of the cavities forned is such that 5 the snall
substrates provided in the cavities project above the
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attach t he cav an hen can be :
the stan(? rd su strate. As the %rm}{ side of the sma bstrate r%rms the free surface which
substantially coincides with the surface of the standard substrate, the small substrate need not

be subjected to surface treatments after it has been attached in the cavity, and hence can be
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| ayers. In customary, state-of-the-art

phot ol i t hographi c apparatus, referred to in short as
steppers, a lens systemis uséﬁ to i mtage a nunber of
identical patterns next to each other 5 on a |ayer of
phot oresi st provided on the surface of a wafer of
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waf er having a thickness of 680 m the thickness can
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exanple 320 m using a customary chem cal - nechani ca
polishing treatnment. As the etching process, for
exanple in a WD 2005/ 083774 PGT/|1B2005/ 050436 4
customary KOH bath, stops automatically at the |ayer
of silicon oxide, a cavity is obtained having a
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t lvedegpussiuré-ary pl at e after t he adhesi ve has cured In
this process, a sinple, detachable connection between
the small substrate and the flat auxiliary plate is
obtai ned by causing the small substrate to be sucked

agai nst t henegdhant lothal dépdals At Be PYenTBR%S agphre@Trom and will be
eluctdated with reference to the embodiments described hereinafter.

In the drawings:



under pressure. 30 These and ot her aspects of the
i nvention are apparent fromand wll be el ucidated
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hereinafter. In the draw ngs: WO 2005/ 083774
PCT/ 1 B2005/ 050436 5 Figs. | and 2 are diagramati c,
cross-sectional views of a few stages in the
preparation of a conparatively small wafer to be
processed in equi pnent suitable for processing |arger
standard sgpst sRtBse dlkyarﬁmaale Scr@¥f-sedtidrial Sdws D el df@ébtm ok

the net ho accor dj I nventi on,
¢ REBGHT 9 o BPT G SADRET ©0F BUCSe B iosRar SPab 1 o
f emcesinaggageri sandatdsbgiaep ay atcams f ofirsiembodipant af ihy elktod
accordmv\% tﬁe nvent]be processed in equi pnent suitable for
pro " ger’ standard wafers of sem conduct or
mat er i a! Pbgs drthequgh P fire diagremmntdk, cressisedionad miewséf atfeme stages in
nﬁ'& Ef%gzhrétﬁn gef Qrgﬁ"\%l})‘ Mah wtaﬂfetolbg }ﬁ%Egséeg th qufpgént s&table for
re gl agrammatic, cross-sectional views of
a PR Iag larg@;@tan%rd \ﬂferﬁ Rsepicensiiptarmatiiabpy mews Rpasesttvel y
sml)ddnm{&&hetnmm iP4cosemsditi the ReatigENt suitable for
processin i&tg‘er st andard wafers of senjcondyctor
materi al , Lqygh b arg dipgprpatice S EicHARL VoS AL ALY stages in
rm]te Ipfbﬁaratnm aﬁa:@hqbaﬁme.lwmtah whfaetoibl pr@tissed in eqai’pdlelﬁlsg&ble Tk
pr]pcesg%gt Iaréer s[andarcl \{v%{:rs m%mlcon ugtgrgrrsla ?naF %% }ngaglg P% tlhvgevlS yOf
spmbddmwaf@rthetmtfmé nmcw@seedlth the ipypoiignemt sui tabl e for
15 process; b MBS B onSi AR AREHGLOes
mat eri al , by rretg{?ggi) 3Saaéatpour"q'ﬁa ir?er di rlroéln ﬂké sHes in
i REseRration abromaamielyimel walketobp piesrssed it eqmpglgm Sll“tah‘ﬁ dpr2
aﬁr%cé%n@&@mﬁda?d wATEr9 665 MREAduEBFhatdia WP medtQbf Hfoden t O
scal e, 20 few stages in the preparation of a

cB’ﬁ?PQF‘EP Qféhey"e&wﬁm aceQriAles Wihthe i9v49EoThr ocessed i n

equi pnent suitable for processing |arger-size,

standard substrates by neans of a first enbodi nent of
the nethod in accordance with the invention. The

Fi gures shige. t brel Zorediagramatio, cofss-secginpiglieys, witrddatvn to scale, of a

S %Qﬁsta&@stn? the EQMM%B of é %on%llallve%mgh ?Lﬁ)gtratten@ﬁ)e ptlo&:sgzﬁ) fneeqmpment

cavitres, andar bstrate may acconnodat e nore
s prithble By brsferssatgé@rgerzsszesl stangand sibstiates by '@?ﬂﬂb@f afpiempedimengof the

NRkdR&in ae%%rd&t&@mh kHR nF\Jeﬁhon Irhe Righteattdarict p?éﬂaﬁﬁdirﬂif Q sindle,lsfhall
f ormed, use bei ngD a standard si on waf er
cgRarghg

h%\??‘ﬁ’& Bowsvernievidl IS SIS tP"rﬁ”é‘Qﬂéé‘%’“&ﬁ‘e may
aposrasbditn®dry/sn@BQubitrates. t he starting nmaterial. A

surface 3 [gfthlst fl;]rgt evn\%gaelrrnen% o% ﬂs”ne method, as shown in Fig. 1, a standard substrate
1 is formed, use being made of a standard silicon wafer 2 having a diameter of 150 mm and a
thickness of approximately 680 pum as the starting material. A surface 3 of the wafer 2 is
subsequently provided with aligning characteristics 4 and an etch mask 5, which is formed in
an approximately 120 nm thick silicon nitride layer 6 deposited on the surface 3. The etch
mask 5 is provided with a window 7. After the formation of the etch mask, an approximately
320 pm deep cavity 8 is etched in the surface 3 of the silicon wafer 2, in a customary KOH
solution, said cavity having a flat bottom 9 which extends parallel to the surface 2, and walls

11 which include an angle of 57° with the bottom 9. The standard substrate 1 thus formed

comprises a flat surface 10, formed by the surface of the silicon nitride layer 6, in which



subsequently provided with aligning characteristics 4
and an etch mask 5, which is forned in an
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deposited on the surface 3. The etch 30 mask 5 is
provided with a window 7. After the formation of the
etch mask, an approximately %20 m deep cavity 8 is
etched in the surface 3 of the silicon wafer 2, in a
customary KOH solution, said cavity having a fl at
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substrate 12 coincides with the surface 10 of the
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20 Figs. 3 through 7 diagrammatically show a second
enbodi nent of the nethod, wherein the standard

weusosdare 1 is formed, as shown in Fig. 3, byPCT/IB2005/050436
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providing a standard silicon wafer 16 at its front
side 17 with an approxinmately 200 nmthick silicon
oxide layer 18, in this exanpfle a layer of silicon

oxi de grown using a custonary thernal process. As

shown in Fig. 4, this wafer 16 is attached with its
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di agrammatically show a third enbodi nent of the
metREY ! must be taken, in the examples descrlbed above, not only of the thlckness of the

small substrate 12 but also of the thickness of the layer of bonding material 13 by means of
which the small substrate 12 is attached in the cavity 8. As the thickness of the small
substrates 12 and the thickness of the layer of bonding material 13 are known only within

certain tolerances, the front side 14 of the small substrate 12, after attachment of the latter in



wherein the standard substrate is forned, as shown in
Fig. 8, by first providing a standard silicon wafer

wdaggosmas37re s front side 17, with the approxi mat BCTIB2EE/050436
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nmthick |ayer of silicon nitride 6 in which the etch
mask 5 will be forned at a |ater stage. Prior to the
provision of the silicon oxide layer 18, the silicon
wafer 16 is brought to the desired thickness of 320 nm
by 20 nmeans of a polishing treatnent. Subsequently,
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t he thickness of the snall substrates 12 and the

t HiesleptaedsuBtiraele | ayer of bonding material 13 are
known only within certain tolerances, the front side
14 of the small substrate 12, after attachnent of the
latter in WO 2005/083774 PCT/|1B2005/ 050436 9 the
cavity 8, will not coincide exactly with the surface
10 of the standard substrate 1. In view of the
above-nentioned Iimts of approximately 30 m this
nmeans that, in practice, accuracy 1is required. Figs.
11 through 13 show a fourth enbodi ment of the nethod,
wherein the small substrate 12 is attached in the
cavity 8 such that the front side 14 of the snal
substrate 12 5 coi ncides exactly with the surface 10
of the standard substrate 1. The small substrate 12 is
attached in the cavity 8 by detachably attaching the
smal | substrate 12 with its flat front side 14 onto a
flat auxiliary plate 23. In this exanple, a sinple

det achabl e connecti on between the small substrate 12
and the flat auxiliary plate 23 is used; the auxiliary
plate 23 is provided, in this case, with ducts 24 and
a space 25 in which an underpressure can be generated
via a line 10 26, so that the small substrate 12 can
be sucked against the auxiliary plate 23.

Subsequently, as shown in Fig. 12, a layer of bonding
material 13, in this case UV curable glue, is applied



to the rear side 15 of the small substrate 12, after
which the auxiliary plate 23 is pressed onto the
wewobmgE740 of the standard substrate 1, the sh@l/IB2005/050436
substrate 12 then being situated in the cavity 8.
After the glue has been cured by exposure to W
radi ation, the auxiliary plat& 23 is 15 renoved. The
front side 14 of the clay wafer 12 now exactly
coincides wth the surface 10 of the standard
sgbaivgte 1. WO 2005/ 083774 PCT/ 1 B2005/ 050436 10
CLAIMS: 1. A nethod of making a conparatively small
substrate conpatible for being processed in equi pnent
designed for a |larger standard substrate, wherein the
standard substrate has a surface in which a cavity is
formed, in which cavity the snmall substrate to be
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4, A method as claimed in claim 2 or 3, characterized in that the small substrate
is attached in the cavity by detachably attaching the small substrate with its flat front side

onto a flat auxiliary plate, and, after the small substrate is provided at its rear side with a layer



4. A method as clained in claim2 or 3, characterized
in that the small substrate is attached in the cavity

whyoodesachabl y attaching the small substrate WCHhIB2065/050436
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flat front side onto a flat auxiliary plate, and,
after the small substrate is provided at its rear side
with a | ayer WO 2005/ 083774 PET/ |1 B2005/ 050436 11 of
bondi ng material, by pressing the auxiliary plate with
the small substrate into the cavity in the surface of
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susureat e is detachably attached onto the auxiliary
pl ate by causing the small substrate to be sucked
against the auxiliary plate. 6. A nethod as clained in
c ISai m2, 3A m¢tb@d asylairgdilain deitet, icheeadteripedtimthtt therpmal substeamis
1 eyl at{a ﬁs the Whditfhry 61§te emsmgehg gnaql%ws&ag tolelstkktde
silicor oxra ayer onto g¥ass plate that serves as
aﬁgﬁﬁwﬁ¢@aﬂnguﬁstrate 7 A nethod as claimed in
claim 6, characterized in that an UV-curabIe glue is
used as the bondlng mat eri al nethgd as ..
cpai med in Wogi"ﬁec adﬂ“edd[‘ gl IHJBZ é 1?{[50%7?“?{12‘3 in that the silicon
chafeis tgeléd wmdns front fidktcoverdiavitithd siion Wadedsyel Gntga glwss gad that -
at its f Sbtr§r side with aligning
cﬁ%yﬁéiévwéla% 6T automatical ly aligning the
standard substrate in photolithographic equipnent. 20
9 A net ho N
57" chay act o1 0eg T i Dol (@RRIRicdS, Bpclh LS LR s
pEwd avidelbepding matepdl] | shed rear side with an etch mask
formed in a silicon nitride |ayer deposited on the
pollshed si de.
A method as claimed in any one of claims 2 through 7, characterized in that
the silicon wafer is provided at its polished rear 51de with aligning characteristics for

automatically aligning the standard substrate in photolithographic equipment.

9. A method as claimed in any one of claims 2 through 8, characterized in that
the silicon wafer is provided at its polished rear side with an etch mask formed in a silicon

nitride layer deposited on the polished side.



