Substrate Composite, Method and Device For Bonding of Substrates Specification This invention
relates to a method for bonding of a first substrate to a second substrate as claimed in Claim 1 and a
corresponding device as claimed in Claim 14 as well as a substrate composite as claimed in Claim 7
which has been produced especially according to the method and/or with the device. hi the
semiconductor industry carrier wafers with several hundred microns thickness are used to fix a product
wafer by different processes. Fundamentally it is distinguished between the so-called permanent and
temporary bonding methods. In permanent bonding the carrier waferand the product wafer are
bonded to one another with the intention of no longer being separated from one another. Very often in
this case the carrier ugfGrs hemReives Af s Areieialere wiiah at s nstant stl have a
corresponding thickness to act as a cariier to %eqfﬂnctlonélly assngneogto the prodtict wafers. These
permanent bond methods are diverse, very different and mate 'al pecific. Moreover, it is very often
necessary to connect the product wafer to a carrier wafer for a certain time interval in order to be able
to carry out other process steps. Very often thg product wafers in this temporarily bonded state are
back-thinned and in this way reach thicknesses of less than 100 pm, generally less than 50 pm, at
present around 20 pm, in the near future probably still less. The temporary fixing must be simple, fast
to perform, cheap, efficient, reversible, and physically and chemically stable. Most often the carrier

wafers are coategyitiaaneing adhasive.Andendedin a.ondmathad tedhe Riedust wafer. The

temporary bond which has been produced in this way is supposed to withstand high temperatures and

forces. Thenhendhiotertacesis suppeseddn preveatthenanetrationof diguidsand/angases to the
intermediate space of the carrier wafer and product wafer. The most frequently used type of

temporagsRpadisgsusas.adipntadhesivenayebedhpradhesivedayar camReranplird uarthe entire
area of the canier wafer and/or of the product wafer. This layer has adhesive properties (undetachable

interconnegtiomivhichiaresufficient up to a certain temperature range to adequately fix the two
substrates. For separation, the two substrates are heated above this temperature range and thus the
cement loses the thelkasivendiepenidssandthesebio:wafersythe kalded wafermangddhe preduct wafer,
are separated by application of a horizontal and a vertical force.
used to fix a product wafer by different processes. Fundamentaily it is distinguished between the so-
called permanent and temporary bonding methods.
In permanent bonding the carrier wafer and the product wafer are bonded to one another
with the intention of no longer being separated from one another. Very often in this case the carrier
wafers themselves are the product wafers which at this instant still have a corresponding thickness
to act as a carrier o be functionally assigned to the product wafers. These permanent bond methods
are diverse, very different and material-specific.
Moreover, it is very often necessary to connect the product wafer to a carrier wafer for a
certain time interval in order to be able to carry out other process steps. Very often the product
wafers in this temporarily bonded state are back-thinned and in this way reach thicknesses of less
than 100 pm, generally less than 50 um, at present around 20 pm, in the near future probably still

less. The temporary fixing must be simple, fast to perform, cheap, efficient, reversible, and

physically and chemically stable. Most often the carrier wafers are coated with a bonding adhesive



The adhesive layer can also be applied only on the edge of the product wafer and/or of the carrier
wafer. The inner region does not necessarily contain an adhesive layer. The layer of the inner region
can have any properties, but mostly is introduced as support means into the intermediate spaces of
the individual bumps. The separation process is similar to the separation process of a blanket bond, in
any case only the edge zones need be physically and chemically treated accordingly so that the
temporary bond loses its adhesion. This is accompanied by lower temperatures,shorter process times
and less material consumption of chemicals. There are uncounted other methods for breaking a
temporary bond again, for example by special lasers and by carrier wafers with small diameter holes
through which a carresponding solvent is int oqu:c ‘into the bond over, the entire surface. The object
of the e B T T g R W e B e
between {e, subsAIEs 0L all BedRRsAY RIRTess SlEns. ondhe alher hand allerprocessing of the

e d the th trate from the' stbstrate

substrate composite to'ena nondestructive separation o In supstrate rrom

compositg, kp.aeaigr e REOECES SIERSMANENRLC RCRISARLIRLINS BUPARG 16 I.DE possible

economically and universally for the' most varied substrates ject Is achieved with
the featurgs; af Gilaims.d, 7 and 14. Advantageous developments of the invention are given in the
dependent claims. All combinations of at least two of the features given in the specification, the claims

andlor the figure&@'é@é@ﬂée{ﬂa{m@e@@g%@té&@&wmﬁﬁtgt&%%mef%m@g_ﬁéy. vglles within the
(0]

indicated limits will also be considered to be disclosed as boundary values and will be claimed in any

combinatifesive 1138 dRYBRtGRHESCHDES andrvice apchamethagusingwhigtif RITRE wafgr can be
temporarily and/or permanently connected to a product wafer. Furthermore the final product, a carrier

wafer-propiuet wafercampesite (pubsi alecomnesiterdsdeseribafwhich TRedRYeation ig hased on the
idea that on the carrier wafer and/or the product wafer at several positions, preferably at at least three

positionscthere rare spaciaihn gresuced inigraemmesiion elementonhichLan, e Meltethio paeanother
and/or detached by physical and/or chemical processes. In particular mechanically moving parts for
fixing areteanttedove this temperature range and thus the cement loses the adhesive properties and these
two wafers, the carrier wafer and the product wafer, are separated by application of a horizontal and
a vertical force.
The adhesive layer can also be applied only on the edge of the product wafer and/or of the
carrier wafer, The inner region does not necessarily contain an adhesive layer, The layer of the inner
region can have any properties, but mostly is introduced as support means into the intermediate
spaces of the individual bumps. The separation process is similar to the separation process of a
blanket bond, in any case only the edge zones need be physicaily and chemically treated
accordingly so that the temporary bond loses its adhesion. This is accompanied by lower
temperatures, shorter process times and less material consumption of chemicals.
There are uncounted other methods for breaking a temporary bond again, for example by
special lasers and by carrier wafers with small diameter holes through which a corresponding

solvent is introduced into the bond over the entire surface.,

The object of the invention is to devise a device and a method to cause on the one hand a



The invention is based on the further idea of improving a generic device and a generic method such
that the temporary bonding of two or more substrates is economically suitable (tor all process
requirements, also for high temperatures and a vacuum) and re-use in subsequent processes is
enabled without expensive cleaning costs of the carrier wafer. Furthermore there are fixing agents
which enable a suitable interconnection at high process temperatures and easy debo ding. The
invention is based on the general inventive idea of producing a bond interconnection outside an active
or ommon contact area between the substrates. Thus both mechanically movable fixing means and
also exposure of the contact area between the substrates themselves are omitted, as a result of which

the clean] ft reas after ing,the interconnection is mych simpler and more efficient.
The SubS@%&o@%‘\%’%‘ﬁ%@&%&@%s,t%%??&r glfn%es?ﬁwﬁaw DS oA od‘zeﬂ\aia}?agez .
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more promptly again for €r processes or re-use. e active or

common contagt araays the area.whers, asi gsaé@ 3?998%%%9&%&@05% 'rg%%r&hg{%ié%%k&%%&%ﬁ%&%emee“

the first and the second substrate. Here as claimed in the invention it Is especially advantageous if the

interconngetion.is.fermed 0. sPRLs AYes e AR isAlsgrsaMmprises NATQW §ire @%lr%?@%%%d

application. Substrates are defined as product substrates or carrier substrat are used in

the semicpRAYEIRFIRGMSIMy ThE GatURL fURSITALS ISIsaskasariniigement of the function substrate

(product substrate) for the different treatment steps, especially when hack-thinning the function

substrate. Substraieswgan beaaResialy wafersueitheciatRnnotghed: AdvAniggpendent invention is
a substrate composite (or a product substrate-carrier substrate combination) which consists of a

earner substiaieand arpreduct sebsiate whisihwiththe-deviaeasclaimed.inithe dpvenrtion.andior the
method as claimed in the invention have been aligned, placed in contact and pre-fixed and/or bonded

to one angtherfandrargicharacierzesrimpaiticilanimthatibediamatar.ke afithaiirshsubstrate (carrier

substrate) is minimally smaller than the diameter D3 of the second substrate (product substrate). Thus,
as claimatkimthetiorvention Hiisensusadihal threakrigistbsatans natiexposacB-annseemramination,
fouling, unwanted treatment, etc. during the processing of the product substrate and therefore can be
re-used mose difidosed as hecoidingie:anatheal advaritageaus embodimpnt of the invention it is
provided that he bond interconnection on the first substrate is at least partially, preferably largely
formed on a firsT Hixmgatiea dbthbdfirstisubstrate, mhick aser istarigled telativé-fathe@Lcommon contact
area, and/or on the second substrate at least partially, preferably largely on a second fixing area of the
second sybsgtrats lwhidfpisamglechtplativectocthe compvonvedatdotrdreacihie Gptinptiypace-saving
transmission of force for fixing of the substrates (product substrate and canter substrate) is possible.
Angled ntesiws espagiatanyiéy betwesite Ssdegraesamb 9¢ tegreeshpieferably between 10 degrees
and 90 degrees. In some especially advantageous embodiments the first and/or the second fixing area
is located esserffid i ortegonbpdespbeisky exaetyhorchogonally wdithetbomedon caftast area.

several positions, preferably at at least three positions, there are specially produced interconnection
elements which can be melted to one another and/or detached by physical and/or chemical
processes. In particular mechanically moving parts for fixing are omitted,

The invention is based on the further idea of improving a generic device and a generic
method such that the temporary bonding of two or more substrates is economically suitable (Tor all
process requirements, also for high temperatures and a vacuum) and re-use in subsequent processes
is enabled without expensive cleaning costs of the carrier wafer. Furthermore there are fixing agents
which enable a suitabie interconnection at high process temperatures and easy debonding,

The mvention is based on the general inventive idea of producing a bond interconnection



To the extent the first fixing areas/or the second fixing areas are arranged rotationally symmetrical to
one axis of rotation of the first substrate and/or the second substrate, the substrates are fixed on one
another with an optimum distribution of the bond force. According to another advantageous aspect
of this invention, to form the bond interconnection, cements and/or especially metallic interconnection
elements are used. The bond interconnection is used especially in addition for sealing of the common
contact area relative to the vicinity. According to another advantageous embodiment of the
invention it is provided that a first area ratio between the first fixing area and the first contact area is
less than 1:5, especially less than 1:10, still more preferably less than 1:20, and/or a second area ratio

petween R secRndiunp AieRAnC e pRCond colact alea dess Nan k3. Sspecialiy ess fhan 1:10
th

preferably less than Thus the smallest possible space is expended for fixing So t &t more space

remains ot farmatianaf stysean e 9599%%&@{%&%@E%%@;%&vti Q5 SREN L YRSIRe,

especially before the first and second contact areas make contact, is provided with an mtermedlate

layer for leveling ofbumps Rrewidedon hedop.of theSeeand.suhstiale. s Nstmediate jayer is used

to accommodate the bumps, the intérmediate layer preferably not acting adhesively or in any case

acting with,iw.adhesion dielative 1adngfirst SUbsHattablc mMQﬁ&%gwabwyﬁqﬂgﬂe?Bﬂ%&% Jepeated

use of the carrier substrate without its having to be cleaned by expensive and complex processes.
MoreoverisPessibie iintegratpinsialbthedevice as glaimed dnathe. | 'ﬁgﬁm&@zﬁ%%m[m gs, there

is direct contact between the first and the second substrate. Here as claimed in the invention it is
especially advantageous if the interconnection is formed in spots over the area; this also comprises
narrow circular ring-shaped application.

Substrates are defined as product substrates or carrier substrates which are used in the
semiconductor industry. The carrier substrate is used as reinforcement of the function substrate
{product substrate) for the different treatment steps, especiaily when back-thinning the function
substrate. Substrates can be especially wafers, either flat or notched.

An independent invention is a substrate composite (or a product substrate-carrier substrate
combination) which consists of a carrier substrate and a product substrate which with the device as
claimed in the invention and/or the method as claimed in the invention have been aligned, placed in
contact and pre-fixed and/or bonded to one another and are characterized in particular in that the
diameter D2 of the first substrate (carrier substrate) is minimally smaller than the diameter D3 of
the second substrate (product substrate}. Thus, as claimed in the invention 1t is ensured that the
carrier substrate is not exposed to any contamination, fouling, unwanted treatment, etc. during the
processing of the product substrate and therefore can be re-used more often.

According to another advantageous embodiment of the invention it is provided that the

bond interconnection on the first substrate is at least partially, preferably largely formed on a first



bonder. To the extent features of the device are disclosed here or in the following description of
figures, they are also intended to apply as disclosed as features of the method and vice versa. The
same applies to the substrate composite. Other advantages, features and details of the invention
will become apparent from the following description of prefencd exemplary embodiments and using the
drawings. Figures la, Ib and Ic each show a schematic plan View of a first substrate with different
outer contours before adaptation of a diameter DI of the first substrate as claimed in the invention, 2a
shows a schematic cross sectional view of the substrate according to Figure | a, Figure 2b shows
a schematic cross sectional view of the substrate after adapting (reducing) the diameter DI, Figure

3a shows;aachemalis.eraseapctianalyiarsaline iaksubstale hefors,making. coniact it agecond

substrate witf interconnection eleménts as claimed’in the invention in a first embodiment, Figure 3b

shows a gehemalic arasssgoionabyiew, of asHbaalE.APMRASIE Which has beenRrodyged as

claimed in the invention according to Figure 3a,
substrate which is angled relative to the common contact area. Thus optimum, space-saving
transmission of force for fixing of the substrates (product substrate and carrier substrate) is possible.
Angled means especially angles between 3 degrees and 90 degrees, preferably between 10 degrees
and 90 degrees. In some especially advantageous embodiments the first and/or the second fixing
area is located essentially orthogonally, especially exactly orthogonally, to the common contact
area.

To the extent the first fixing areas/or the second fixing areas are arranged rotationally
syminetrical to one axis of rotation of the first substrate and/or the second substrate, the substrates
are fixed on one another with an optimum distribution of the bond force.

According to another advantageous aspect of this invention, to form the hond
interconnection, cements and/or especially metallic interconnection elements are used. The bond
terconnection is used especially in addition for sealing of the common contact area relative to the
vicinity.

According to another advantageous embodiment of the invention it is provided that a first
area ratio between the first fixing area and the first contact area is less than 1:5, especially less than
1:10, sti}l more preferably less than 1:20, and/or a second area ratio between the second fixing area
and the second contact area is less than 1:5, especially less than 1:10, preferabiy less than 1:20.
Thus the smallest possible space is expended for fixing so that more space remains for formation of
structures on the product wafer.

Advantageously the second substrate, especially before the first and second contact areas



Figure 4a shows a schematic cross section view of the first substrate before making contact with a
second substrate with interconnection elements as claimed in the invention in a second embodiment,
Figure 4b shows a schematic cross sectional view of a substrate composite which has been produced
as claimed in the vention according to Figure 4a, Figure 5a shows a schematic cross sectional
view of the first substrate before making contact with a second substrate with interconnection elements
as claimed in the invention in a third embodiment, Figure 5b shows a schematic cross sectional
view of a substrate composite which has been produced as claimed in the invention according to
Figure 5a, Figure 6a shows a schematic cross sectional view of the first substrate before making

contact wilha sgsandisybsiate i nissaRnBRIAN S RIMENA A0 FRIMEd I e yeatisp e fourth

embodiment, Figure 6b shows a schematic cross sectional view o bstrate composite which

has beengrodusad asclaimed IRdhBdREon ASRRICNNG.LQFIRER Pa. Fiaye B shows. g sghematic

plan view according to cutting line AA from Figure 6b, Figure 7a shows a schematic cross sectional

view of the,lishsubsifpie.elare madnn oniashina, SesoRdishsUaE Wi RBiREAAE iGN clements
n

as claime he invention in a fifth embodiment;, Figure 7b shows a schematic cross sectional
view of agubsirate composite which has been produced as claimed in the invention according to
Figure 7a,

Moreover, this invention enables repeated use of the camrier substrate without its having to

be cleaned by expensive and complex processes.

Moreover it is possible to integrate/install the device as claimed in the invention in a
bonder.

To the extent features of the device are disclosed here or in the following description of
figures, they are also intended to apply as disclosed as features of the method and vice versa. The
same applies to the substrate composite.

Other advantages, features and details of the invention will become apparent from the
following description of preferred exemplary embodiments and using the drawings.

Figures la, Ib and lc each show a schematic plan view of a first substrate with different
outer contowrs before adaptation of a diameter D1 of the first substrate as claimed in the invention,

Figure 2a shows a schematic cross sectional view of the substrate according to Figure la,

Figure 2b shows a schematic cross sectional view of the substrate after adapting (reducing}
the diameter D1,

Figure 3a shows a schematic cross sectional view of the first substrate before making
contact with a second substrate with interconnection elements as claimed in the invention in a first
embodiment,

Figure 3b shows a schematic cross sectional view of a substrate composite which has been



Figure 8a shows a schematic cross sectional view of the first substrate before making contact with a
second substrate with interconnection elements as claimed in the invention in a sixth embodiment,
Figure 8b shows a schematic cross sectional view of a substrate composite which has been produced
as claimed in the invention according to Figure 8a, Figure Sc shows a schematic plan view
according to cutting line BB from Figure 8b, Figure 9a shows a schematic ¢ cross sectional view of one
surface of a substrate as claimed in the nvention with a milled-in depression which runs around the
substrate. Figure 9b shows a schematic cross sectional view of one surface of a substrate as
claimed in the invention with a milled-in depression which runs around the substrate, and in which a

metal _ha gge@gﬁ{}%gd E{lqklg%%gﬁt&qvxs %% che m@tlc Cross sectionalof one surface of a substrate

as claime e invention on which a metal has ’been%leposned Flgure 10a shows a schematic

cross sectonai Yigloh 2 6YIOR QSIS (B (VaBNan IRl I96Al RRldSling0d HIRRIealng.

Figure 10b shows a schematic cross sectional view of a device as c alme ﬁ1e invertion for local
application;of AmatRriabsuate with interconnection clements as claimed in the invention in a second

embodmment,

Figure 4b shows a schematic cross sectional view of a substrate composite which has been
produced as claimed in the invention according to Figure 4a,

Figure 5a shows a schematic cross sectional view of the first substrate before making
contact with a second substrate with interconnection elements as claimed in the invention in a third
embodiment,

Figure 5b shows a schematic cross sectional view of a substrate composite which has been
produced as claimed in the invention according to Figure 5a,

Figure 6a shows a schematic cross sectional view of the first substrate before making
contact with a second substrate with interconnection elements as claimed in the invention in a
fourth embodiment,

Figure 6b shows a schematic cross sectional view of a substrate composite which has been
produced as claimed in the invention according to Figure 64,

Figure 6¢ shows a schematic plan view according to cutting line A-A from Figure 6b,

Figure 7a shows 2 schematic cross sectional view of the first substrate before making
contact with a second substrate with interconnection elements as claimed in the invention in a fifth
embodiment,

Figure 7b shows a schematic cross sectional view of a substrate composite which has been

produced as claimed in the invention according to Figure 7a,

~1



In the figures advantages and features of the invention are labeled with e reference numbers which
identify them according to embodiments of the invention, components or features with the same
function or function with the same effect being labeled with identical reference numbers. For the
generic method the first substrate 1 will be a carrier wafer of any material, but preferably of licon. A
second substrate 7 (here: product wafer), which is to make contact with the first substrate 1, and the
carrier wafer consist preferably of the same material. Due to identical or at least similar materials
mechanical and thermal parameters between the product wafer and carrier wafer are the same or at
les The second substrate 7 on its top 70 has bumps 15 which are used for electrical

interconnection d re equalizati n the t ere is an intermediate
e Lhies; & %o%ﬁﬁiﬁ?&n% J’E@??éﬁ FA4s X 19k BTG, 100 W%% r;fai

layer 18 as a component e second substrate 7 on which contact ma irslSubstrate 1.

Thus the Hsﬁzd%ywﬁaat%ek&@@sagm9%&% e ét%%§§t§§”%;§%ec i hana.asgang gontact

area 18k. To the extent there are no bumps 15, the second substrate 7 can roug t directly into
contact withithe first substrate 1 without an intermediate layer 18, then the top 70 becoming the first
contact area. The substrates |, 7 can either be completely radially symmetrical or can have a

notch 2, aflat 3 pr.anyspthendeviationfiomdhe radiahsymmedy (Fighe.dh Rerwisenoweyer can

likewise be made radially symmetrical. The substrates 1,7 are especially congruent in shape,

preferabl;p@)a%@mlaglmgﬁg@llm Wgﬁ[;gglagggﬁgm@g@a@@rementloned features). Expressed othe
more in general, the substrates 1,7 have corresponding outer contours la, 7a. For the bond

method as claimeghi Hheiavantiondhe rarianwaferdfith substiatgisinaske despagiallyy grinding
id/or etching processes, with an especially commercially conventional diameter DI (Flgure 2a)toa

diameter D2 (Figtger2bawhich is JessHnietesablyitban aeequahtothe diametarsPaoktbripraouct wafer
7. In the ideal case at the transition of the outer contour la to the first contact area |k a corner edge
(with a radismebaimvatithe: whilh-is teek sonalieerelativedothe oppesing one or prior to the
Figure 9b shows a schematic cross sectional view of one surface of a substrate as claimed in
the invention with a milled-in depression which runs arcund the substrate, and in which a metal has
been deposited,
Figure S¢ shows a schematic cross sectional view of one surface of a substrate as claimed in
the invention on which a metal has been deposited,
Figure 10a shows a schematic cross sectional view of a device as claimed in the invention
for local soldering and unsoldering,
Figure 10b shows a schemnatic cross sectional view of a device as claimed in the invention
for local application of 2 material.
In the figures advantages and features of the invention are labeled with the reference
numbers which identify them according to embodiments of the invention, components or features
with the same function or function with the same effect being labeled with identical reference

numbers.

For the generic method the first substrate 1 will be a carrier wafer of any material, but



reduction of the diameter, especially in a ratio less than 1:5) so that a lower segment of the first
substrate | has a cylindrical outer contour (aside from possible features according to Figures it c).

One important, especially original aspect of the invention relates to a metal alloy which with on the one
hand an interconnection and optionally a sealing of the common contact area between the carrier
wafer and product wafer are caused. This can take place by several embodiments as claimed in the
invention according to the following description. In a first embodiment (Figure 3) on the outer
contour la of the first substrate 1 an especially rotationally symmetrical peripheral section is metallized.
Preferably it is a metallization 11 which covers the entire periphery of the outer contour la of the first

substrate, 140 fhiswayarefarably.campiele serlino which is.alse Qﬁ@%ﬁg hg m%%?'k%ﬁmgmé

achieved. In one special version metallizations 11 can also be applied in spots only at some sites of

the periphery b the:carties waterdd-aastighlepligud ol sealing i5.n0k Produeed n. hisway- In any

case the later sealing can be strong enough to temporarily and/or permanently bond the two wafers to

one anOtm@istHﬂ%im%@wé@g%%ﬂﬁiﬁJ&%ﬁ%@ﬂcﬁwﬂﬂ?ﬂﬁﬁkﬂéy@%éﬁ R st aubsiRtearier

Preferably the second substrate 7 is also provided with a metallization 11' on the top 70 (or on the side

of the intermgdiate:laverl8 pointing-teward the first substrate 1) in a ring segment 7r which is located
outside a common contact area 22 which is formed between the first and second contact area Ik, 18k

when making corfaetcond Sibermetatizaiosns7bhef thefiystssubst ate L and:thr mrtallizations 11 of the
second substrate 7 can consist of different materials. Preferably metals are used whose alloys form a

eutectic. Metedareterably atilsastone-ahthe dwe:-metalizationsshaulskcopsistefaimatal with a melting
point as low as possible. The melting point should be less than 500C, preferably less than 400C, more

preferablynlesadiiare 306C, Smostprefenaiyiesssthand200&;mostrpréferably of alliegs #1ando0C.
Furthermore the two metallizations 11 and 11 can consist of the same metal. This metal should
preferablyifavesmeltiigpoin sdowbaspdssiblefiSincatdiedte thegé armettyof thesembddiment
pressurization of the metallizing regions 11 and 11' is not possible or is only possible to a highly limited
degree, progudtiontaf tireanh&alliz dtiorx &1t dake srplacbuprpdbfihanttydnl/sthiermmal stress: Gengrally it is
therefore preferably a welding or soldering process. Figure 3b shows the melted and re-hardened
metallizatioaclly ivhishitiscairipds dusoftheravol matallizations thediafif preséht)tandeaspardifferent
shape due to the flowing during melting. The metallization 11" produces a bond interconnection
between Hecfirstessilibdtrsiteontzgidmide second substrate 7 and the intermediate layer 18 which belongs

to die second substrate 7.
The substrates 1, 7 can either be completely radially symmetrical or can have anotch 2, a

flat 3 or any other deviation from the radial symmetry (Figure 1), otherwise however can likewise
be made radially symmetrical. The substrates 1, 7 are especially congruent in shape, preferably
essentially radially symmetrical (aside from the aforementioned features). Expressed otherwise or
more in general, the substrates 1, 7 have corresponding outer contours la, 7a.

For the bond method as claimed in the invention the carrier wafer (first substrate 1) is
worked, especially by grinding and/or etching processes, with an especially commercially
conventional diameter D1 (Figure 22) to a diameter D2 (Figure 2b which is less {preferably) than or
equal 1o the diameter D3 of the product wafer 7.

In the ideal case at the transition of the outer contour 1a to the first contact area 1k a corner

edge (with a radius of curvature which is much smaller relative to the opposing one or prior to the



The bond interconnection exists toward the first substrate 1 on the outer contour la on one fixing area
If which is roughly orthogonally angled relative to the common contact area 22. Thus the bond
interconnection is located outside the common contact area 22. Preferably the fixing surface If extends
only over one part of the outer contour la. Toward the second substrate 7 the bond
interconnection is on the one hand provided on the ring segment 7r and on the other on a second
fixing area 18f which is formed by a free space 30 of the intermediate layer 18, which free space is
formed especially by the metallization 11. The metallization 11' can be produced especially easily by
lithographic processes. The second fixing surface 181 consists of a peripheral wall which borders

thefree spage. s Jﬂﬁéﬂ?&%@&{%@&%Bé’g{jz?lfii%‘l%s@ %?aﬁ@%%e%%%%%m%ﬁ%?ﬁ?%ﬁ i3 ?ﬁ-&%ate 7 and

thus forms a part of the second fixing area. n a seco ent which, aside from the
following dglajls. i mage ANAIRdoyslY L%;&@%;f@ﬁa%fﬁ%ﬂgw&@9&%&(9&99&%{3& (8 A3, (g 2
material 19 is used to seal the two substrates 1, 7 along the outer contour la (0h the entire periphery).
Thus the fgmmon contact surface 22 is protected against fouling/contamination. The material 19 can
he any type of adhesive or metal. The metallizations 11, especially together with a possible

adhesiveness ot heigieial Leprovde eneufiien Rond{aiks hetweenthe sHRIAIe i

According to the invention the metallizations 11, 11' can also be omitted though. In a thir
embodimgntFigdne.2) thedwesistiatesdefiRigpendad by 2 material sUpgiRasition, 8. which is

produced in one process step. The material superposition 28 at least largely, preferably almost
completelyCcayers Aitdsegroant 2 mhieh-pretacts Rver st sybstrata L fom;the.aegond
substrate 7. The material superposition 28 is applied laterally on the first substrate (1') and over the
second sulasitatentiand afiebhacdening e fisslosubguaieibisixed on the second substrate 7 by
material superposition 28. This type of fixing will also preferably have a radially symmetrical shape
Preferably the niatefial supetositichi2gon theleastier walend is appliedsonlystaterally, anstanihe
product wafer 7 only on the edge surface. A slight covering of one top lot of the first substrate | would
also be conosivablesyihecmiatepalgupdrposiiion 28t applidibyiapplicaton deansy especially
comprising a mask which allows access of the material which is to be applied only at the desired site.
Vertical immersioneofith gdwihsyhstiatestdy, dhintord méitharfdsascdtation lofithaitwaspuhstratds 1,7 in the
melt would also be conceivable. This immersion method referenced to the ring segment 29 allows
wetting ofthwisliteraling sbginenm!29gahicthisrtd/bdipratetieds Inloneddeciat gmbiedimentthe material
superposition 28 is a metallization,but as claimed in the invention adhesives or ceramic materials
would alsvasdlgeriesivabten aiso nagdhttn spatsoinero(Fgiice €)tholesitwhichipassmespedially
through the first substrate 1" are drilled and/or etched into the first substrate 1", Preferably the holes 6
on their ithet petphiar/ Giuiddi phbsiadepvntrhraaiizdtipissiveinio rigciocshablersshogonde
interconnection. On the product wafer 7 there are structures 16. Preferably the structures 16 are
bumps. DEPBRANNYBHINESARFIRY B therRonas e inerat the iretafifontionseanogisg te size of the
structures 16 it is possible during the melting to enable self-adjustment at these points in the melting of
the soldePREtREAE thesdintdd felisidisnamiararisbom Wofig Ssebiahis type of fixing the substrates
1", 7 are directly interconnected to one another primarily at some few sites b{/ material penetra on in o
the holes 6. Ac 6Ft§ﬁ‘f§"&5%ﬁ@@cgﬂ?ét%%ﬁgdsrﬁ}é?d?ﬁ%‘éé‘?ﬁt‘éi@&‘ﬁé@l@%‘qﬂI arémi%ingy ésfiucially
between the metallizations 11lv there being additional sealing elements 21 which are used for
completeogéa'ﬁﬁﬁﬁ%f’ F BMGHLO RS BB P e diis St ategia ) 1 THassEag elements 21
can advaqéa_ eoL#]slé/tbg Iipe%]rly a%glied strips,.preferably in the form of metallizations which likewise
weld to oRe ShBthar Garty thehMAT PRRATBAL THB welding Biesidebrsepaudiytpyd second
therrnoc%@[{%ression onging and/ar eutectic bonding. In a fifth embodiment (Figure 7) caviti ID of
ARk

any shape 0R the Contact Sides Wit mgr?é’g‘r%%asses the first contact area Ik are mad n the first

substrate I'" Pre{%rabl e caviti arg provided with metallization 11v, especi- in spots. The
cavities 10 are ok gr%qéél?f%%%o%}% fﬁ eo]f[ghe ﬁrgt Si gra{cw zmcgn Lge meta ElZatiDﬂS 2? o[% the second
substrate 7 can consist of different materials. Preferably metals are used whose ailoys form a

eutectic. More preferably at least one of the two metallizations should consist of a metal with a
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holes 6 in Figure 6 in that they do not completely penetrate the carrier wafer 1-, for d s purpose can
extend especially radially symmetrically as a closed ring around the entire wafer. As claimed in the
invention production of the cavities 10 by etching or milling would be conceivable. Mainly the
crystallographic etching of carrier wafers of a certain crystallographic orientation can very efficiently
produce cavities 10. Very efficient sealing of the interface between the two wafers is produced by the
radial symmetry of the cavities 10. Together with the metallization 11 (like Figure 4a) the
metallizationis melted and cured as a metallization | 1V1 The latter provides in turn for the bond
interconnection between the substrates 1, 7. In a sixth embodiment (Figure 8) small depressions 20 of

any Shap&éﬁ_?_%ﬁﬁﬁl%@ﬁ)@@&ﬂ%&sibieﬁ"ﬂﬁ@'nﬁ!ﬂﬂ%g% SHESPRORICT)ArSoBRds: 00, Hg, 809601 the first

substrate Iv. The interconnection between the first substrate I" and the second substrate 7 takes place

with Co”%ﬂe@ﬂm&%%E&FABH?E&E@!P;&H%@U‘%ﬁﬁ@ﬁg@'%%?“ﬁ@%% ﬁ@)%@!@%ﬂ@&%femb@&%ﬂ%@sthe
diameter D2 of the first substrate is less than/equal to the diameter D3 of the second substrate 7, the

carrier waes (st uhstietsd): inSURSaRUENLREQRESSAs eBResiallssputiaringRrecesses:and plasma
processes, is protected by the ring segment 29. A complex and expensive cleaning of the first

substratepespegially sasgsy.teetalicsepaminaion.dsaeiftedilbedy st gubsisategas thus be
re-used immediately for other/further steps. Advantageously a nonadhesive or only slightly

adhesiveietiathahiepsaaling.layesfandiasseparatinglayer isappliettgthaieatiresarga efdwdirst

substrate | which comes into contact with the product wafer 7. The first substratel" liv, Iv which is

provided witlhifhisydaaling dayer, production of the metallization 11" takes place predominantly by thermal
stress. Generally it is therefore preferably a welding or soldering process.

Figure 3b shows the meited and re-hardened metallization 11" which is composed of the
two metallizations 11, 11° (if present) and has a different shape due to the flowing during melting.
The metallization 11" produces a bond interconnection between the first substrate 1 and the second
substrate 7 and the intermediate layer 18 which belongs to the second substrate 7.

The bond interconnection exists toward the first substrate 1 on the outer contour 1a on one
fixing area 1f’ which is roughly orthogonally angled relative to the common contact area 22. Thus
the bond interconnection is located outside the common contact area 22. Preferably the fixing
surface 1T extends only over one part of the outer contour 1a.

Toward the second substrate 7 the bond interconnection is on the one hand provided on the
ring segment 7r and on the other on a second fixing area 18f which is formed by a free space 30 of
the intermediate layer 18, which free space is formed especially by the metallization 11°. The
metallization 11" can be produced especially easily by lithographic processes. The second fixing
surface 18f consists of a peripheral wall which borders the free space 30. The ring segment 7«
borders the free space 30 toward the second substrate 7 and thus forms a part of the second fixing

ared.

11



has no adhering, permanently cementing contact with the second substrate 7, except for the area of
the solder points or adhesive points. According to this new method of fixing the product wafer 7 to
the carrier wafer I' only at exactly defined points and of separating this fixing again after completion of
the processes, any material which ensures fixing which is suitable for the process or processes can be
used. In place of metallic solder also chemical or biological materials can be used which entirely or
partially lose their fixing properties by adding other materials or energy. The type of solder metal
depends on the temperatures and requirements which are necessary in the other processes and is
defined specifically to the process. Since the solder metals depending on the composition have a

defined melting point, dhere is ginide Ressibility Of LSMRetatiie: Adantaton  The mel ;Q%tdt%higher

than the temperature contribution of the production processes which Is to be expected at most.

But solder;metals,aan-alse besmed whieh m%&%&%,@&%—mqg%m% Qumps @A the product
e

wafer. Since during unsoldering heat i$ supplied only at the sites which are intended for fixing, the

bumps of dhapreduict waler @enet MRILEH 1a (on lhisalse P&ﬁfﬁ% ingiead af thametalligation 11, to
IS.

apply any other material which enables fixing of the wafe is ' material can have an adhesive and/or

sealing agtifhecTheimaterial canihe anpligsradiaiy.swmmetticallyhy armappartysyirichris kaown in
the semiconductor industry. In all embodiments the temperature for melting of the interconnection

material for lendimgeansianalebonding samn e agdre inianypeensrivakle veanoer. e particulan,
introduction over the entire area, preferably by the contact of the carrier wafer and/or of the product

wafer witha heattigtaienwaud e concaivable sibaae speciakandipseiered embadiment the heat is
added by a heating element 32 only at those positions in which the corresponding metallizations or

fixings arexpreeniodshe Jdcathedtingehasitae, decigive advantage that not the entire wafer is thermally
loaded and thus possible structures which are already present on the product wafer are not thennally
loaded or are atiteastildadashyenyitfiécure 5)imhthe-apgaratss Whick isnsethios banrding, at the sites
which have these cavities 10, after making contact, temperature is added to melt the solder metal so
that solderingtakesplicetatthesmduced in one process step. The material superposition 28 at least

largely, preferably almost completely covers a ring segment 29 which projects over the first

substrate 1 from the second substrate 7. The material superposition 28 is applied laterally on the

first substrate (17 and over the second substrate 7 and after hardening, the first substrate 1 is fixed

on the second substrate 7 by material superposition 28. This type of fixing will also preferably have

a radially symmetrical shape. Preferably the material superposition 28 on the carrier wafer 1'is

applied only laterally and on the product wafer 7 only on the edge surface. A slight covering of one

top Lo’ of the first substrate 1 would also be conceivable. The material superposition 28 is applied

by application means, especially comprising a mask which allows access of the material which is to

be applied only at the desired site. Vertical imimersion of the two substrates 1, 7 into a melt and a

rotation of the two substrates 1, 7 in the melt would also be conceivable. This immersion method

referenced to the ring segment 29 allows wetting of the outer ring segment 29 which is to be

protected. In one special embodiment the material superposition 28 is a metallization, but as

claimed in the invention adhesives or cerammic materials would also be conceivahle.
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points. Debonding takes place in the same way, by heating and subsequent mechanical separation of
the wafers by the introduction of movement by means of actuating units of a device as claimed in the
invention. Should one of the metallizations 11, ii, 11" be melted again, preferably melting heat is
added only in the immediate vicinity of the metallizations 11, 11, 1I". Figures 9a-9c show three
possible embodiments for addition of inciting heat locally over the surface lo of the first substrate I,
independently of one of the embodiments shown. The addition can be used accordingly for any of the
indicated embodiments and is herewith disclosed as an independent invention. In a first
embodiment preferably a very narrow heating element 32 is used which makes contact with the top lo

of the first S““%?S%f&mﬁ?%@ﬁ!@zﬁﬁﬁﬁéiﬂ%&%@ Ef@%%.t%@iifaﬁy 5%‘%8&9%%@%&%8?@% eflse[EQFe”tS 33

which reduce the propagation o r the entire first substrat preferably opposite (or

on the side gf thefirst sybstrate .l 1 which fages away Hﬁéﬁj&%ﬂ%&é%}@@ on t%%%g#%%%g%@éhe

metallizations 11, 11%11" in the first substrate 1, there Is a depression 31 into whi tin

element 32,1 1his, cRE&ANERINGAIEMENt-32 WL & WEHAeSIRPSHLAUINE GARRG SRR in order to

optimize heat transport to the metallization 1. In another embodiment, a metallization 34 is

depositedinithe Wepression 21 forheating, ﬁ%@&gﬁ#wsﬁt&mﬁ%gti%\em}@@. bRabngnglament 32. Due
IC

to the metallization 34 a high current is routed which produces Joulean heat which in turn heats up the
vicinity okghgimefedization anditbusameiaimadhin the inventiondeads to-elting sof theJngiallization 34

which is located in the vicinity (function of the heating clement 32). In another embodiment, a
metallizatignn34haspreiaky dn-eenjinciianrwith: theheaing:lement Baqisdspasited-flush.qm the top

10 of the first substrate 1, I', therefore without recessing the first substrate 1, P.
the surface tensions which arise in doing so. In this type of fixing the substrates 1%, 7 are directly
interconnected to one another primarily at some few sites by material penetration into the holes 6,
According to Figure 6¢ the cured metallized interconnections 11" are fixings, especially between
the metallizations 11" there being additional sealing elements 21 which are used for complete
sealing of the common contact area 22 of the two substrates 1", 7. The sealing elements 21 can
advantageously be linearly applied strips, preferably in the form of metallizations, which likewise
weid o one another during thermal treatment. The welding takes place especially by
thermocompression bonding and/or eutectic bonding.

In a fifth embodiment (Figure 7) cavities 10 of any shape on the contact side which
encompasses the first contact area ik are made in the first substrate 1™, Preferably the cavites 10
are provided with 2 metallization 11", especially in spots. The cavities 10 are characterized by the
holes 6 in Figure 6 in that they do not completely penetrate the carrier wafer 1™, for this purpose can
extend especially radially symmetrically as a closed ring around the entire wafer. As claimed in the
invention production of the cavities 10 by etching or milling would be conceivable. Mainly the
crystaliographic etching of carrier wafers of a certain crystallographic orientation can very

efficiently produce cavities 10, Very efficient sealing of the interface between the two wafers is
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The three presented methods can also be used to add heat for soldering (producing the
interconnection). Figures 10a, 10b show a device as claimed in the invention which consists of at
least one lower sample holder 35 and one upper sample holder 36. The upper sample holder 36 is
made such that a heating element 32 as claimed in the invention can reach the edge of the substrates
1, 7 and make available the addition of heat as claimed in the invention for the soldering process
and/or the unsoldering process. Between the upper and the lower sample holders 35, 36 preferably
relative movement in all three directions of space is possible. Preferably the two sample holders 35, 36
can be turned to one another around an axis R of rotation. Even more preferably a relative movement

of the he%lii&glgégryf%?@d% Qﬁ{{ggﬂigﬂﬂg inventiop between the two sample holders 35, 36 M all

three directions of Space is also possible. The sample holders 35,36 are also called contact-making

means for making copiactef thedinsticantact ?Eﬁﬁe‘%@&%@ﬁa‘?ﬁﬁ%%@%@!&@& with;the.gegond contact

area 18k of the second substrate 7, which second area is aligned parallel to the first contact area Ik.

The samplgiojdersdaand36:are prefarablsactum Sanplepalder s BrL theyicARAMSQ.Da:.

electrostatic or other sample holders which can fix the two wafers as claimed in the ve In another
embodimgmsefidhe; device instead of a con-esponding heating element 32, a dispensing unit 37 can be
used. The dispensing unit can be used for lateral metallization,for deposition of adhesives, for

application of sealing:ehemicalsenfarapplivation atpaymatenak As aiesuteithenessiblarelative
displacements and/or rotations of the sample holders 35, 36 to one another and/or the relative

movemenyofibeicispeinsingudpit-3 tralativerefthe.santpleheldens35s: 3Gsaselainmed in the invention
a purely annular application or a blanket application of any material is possible. For example, prior to a
bond proéessonsolderingprocession dhieeutermost edge-afthebfunativmivalend ongf the carrier
wafer 7 a 500 pt. to 2000 }i wide circular layer is applied in order to produce sealing in the edge region,
especiallydorsubsequisni-ohemicah processgsclhermsingos uitakile-fliadaess layers this application of
an additional sealing layer in the edge region can be omitted. The backfilled flatness layer IS between
the bumps of th&fumeticheldirenanubtlbe reniovedbirratelsdming steguBinceddidiffiere fittate diom other
methods with adhesive layers this support layer has no adhesive properties or only the slightest such
properties¢eliodnitgtistsimpleranc meie doonoinicatthan nadiesivemethodspeciallReference
number list first substrate (carrier substrate) 1 Iv, 1"

processes and plasmna processes, is protected by the ring segment 29. A complex and expensive

cleaning of the {irst substrate, especially caused by metallic contamination, is omitted. The first

substrate can thus be re-used immediately for other/further steps.

Advantageously a nonachesive or only slightly adhesive detachable sealing layer and/or

separating layer is applied to the entire area of the first substrate | which comes into contact with

the product wafer 7. The first substrate 1°, 1, 1", 1", 1V which is provided with this sealing layer

has no adhering, permanently cementing contact with the second substrate 7, except for the area of

the solder points or adhesive points.

According to this new method of fixing the product wafer 7 to the carrier wafer 1" only at
exactly defined points and of separating this fixing again after completion of the processes, any

material which ensures fixing which is suitable for the process or processes can be used. In place of

metallic solder also chemical or biological materials can be used which entirely or partially lose
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lafirst outer contour iffirst fixing area 1kfirst contact area 10top notch flat 6holes 6iinner periphery
7second substrate(product substrate)

their fixing properties by adding other materials or energy.

The type of solder metal depends on the temperatures and requirements which are necessary
in the other processes and is defined specifically to the process. Since the solder metals depending
on the composition have a defined melting point, there is a wide possibility of temperature
adaptation. The melting point is higher than the temperature contribution of the production
processes which is 1o be expected at most.

But solder metals can also be used which are also used for the production of bumps on the
product wafer. Since during unsoldering heat is supplied only at the sites which are intended for
fixing, the bumps of the product wafer are not melted.

It 1s also possible, instead of the metallization 11, to apply any other material which enables
fixing of the wafers. This material can have an adhesive and/or sealing action. The material can be
applied radially symmetrically by an apparatus which is known in the semiconductor industry.

In all embodiments the temperature for melting of the interconnection material for bonding
and/or debonding can be added in any conceivable mamner. In particular introduction over the entire
area, preferably by the contact of the carrier wafer and/or of the product wafer with a heating plate,
would be concetvable. In one special and preferred embodiment the heat is added by a heating
element 32 only at those positions in which the corresponding metallizations or fixings are present.
The local heating has the decisive advantage that not the entire wafer is thermally loaded and thus
possible structures which are already present on the product wafer are not thermally loaded or are at
least leaded very lirtdle.

In the apparatus which is used for bonding, at the sites which have these cavities 10, after

making contact, temperature is added to melt the solder metal so that soldering takes place at these



7asecond outer contour 7rring segment 7otop 10cavities li. 1.1metallizations 18intermediate layer |
8fsecond fixing area 18ksecond contact are 20depressions

points. Debonding takes place in the same way, by heating and subsequent mechanical separation of
the wafers by the introduction of movement by means of actuating units of a device as claimed in
the invention,

Should one of the metallizations 11, 11, 11" be melted again, preferably melting heat is
added only in the immediate vicinity of the metallizations 11, 117, 11"

Figures 9a-9¢ show three possible embodiments for addition of mehing heat locally over the
surface 1o of the first substrate 1, independently of one of the embodiments shown. The addition
can be used accordingly for any of the indicated embodiments and is herewith disclosed as an
independent invention.

Int a first embodiment preferably a very narrow heating element 32 is used which makes
contact with the top lo of the first substrate 1. Preferably the heating element 32 is surrounded by
two cooling elements 33 which reduce the propagation of the heat over the entire {irst substrate 1.
More preferably opposite (or on the side of the first substrate 1, 1’ which faces away therefrom) the
region of application of the metallizations 11, 11.11" in the first substrate 1, there is a depression 31
into which a heating element 32, in this case a heating element 32 with a wedge-shaped outiine, can
be inserted in order to optimize heat transport to the metallization 1.

I another embodiment, a metallization 34 is deposited in the depression 31 for heating,
especially in conjunction with the heating element 32. Due to the metallization 34 a high current is
routed which produces Joulean heat which in tum heats up the vicinity of the metallization and thus
as claimed 1 the invention leads to melting of the metallization 34 which is located in the vicinity
(function of the heating element 32).

In another embodiment, a metallization 34", especially in conjunction with the heating
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21sealing elements 22common contact area 28material superposition 79ring segment 30free space
31depression 37heating element 33cooling elements

element 32, is deposited flush on the top 10 of the first substrate 1, 1, therefore without recessing in
the first substrate 1, 1%

The three presented methods can also be used to add heat for soldering (producing the
interconnection).

Figures 10a, 10b show a device as claimed in the invention which consists of at least one
Jower sample holder 35 and one upper sampie holder 36. The upper samiple holder 36 is made such
that a heating element 32 as claimed in the invention can reach the edge of the substrates |, 7 and
make available the addition of heat as claimed in the invention for the soldering process and/or the
unsoldering process. Between the upper and the lower sample holders 35, 36 preferably relative
movement in all three directions of space is possible. Preferably the two sample holders 35, 36 can
be turned to one another around an axis R of rotation. Even more preferably a refative movement of
the heating element 32 as claimed in the invention between the two sample holders 33, 36 in all
three directions of space is also possible. The sample holders 33, 36 are also cailed contact-making
means for making contact of the first contact area 1k of the {irst subsirate 1 with the second contact
area 18k of the second substrate 7, which second area is aligned parallel to the first contact area 1k.

The sample holders 35 and 36 are preferably vacuum sample holders. But they can also be
electrostatic or other sample holders which can fix the two wafers as claimed in the mvention.

In another embediment of the device, instead of a corresponding heating element 32, a
dispensing unit 37 can be used. The dispensing unit can be used for lateral metallization, for
deposition of adhesives, for application of sealing chemicals or for application of any material. As a
result of the possible relative displacements and/or rotations of the sample holders 35, 36 to one

another and/or the relative movement of the dispensing unit 37 relative of the sample holders 33,



34, 34metal deposition 35sample holder 36upper sample holder 37dispensing u Di, D2, D3,
D4diameter rotation 1. A method for bonding of a first substrate (1) to a second substrate (7) with
the following steps, especially the following sequence: making contact of a first contact area (1k) of
the first substrate (1) with a second contact area (18k) of the second substrate (7), which second area
is aligned parallel to the first contact area (1k), as a result of which a common contact area (22) is
formed,

36, as claimed in the invention a purely annular application or a blanket application of any rmateriat
is possible, For example, prior to a bond process or soldering process on the outermost edge of the
function wafer 1 or of the carrier wafer 7 a 500 L to 2000 p wide circular layer is applied in order to
produce sealing in the edge region, especially for subsequent chemical processes. When using
suitable flatness lavers this application of an additional sealing layer in the edge region can be
omitted. The backfilled flatness layer 18 between the bumps of the function layer must be removed
in a cleaning step. Since to differentiate from other methods with adhesive layers this support layer
has no adhesive properties or only the slightest such properties, cleaning is simpler and more

economical than in adhesive methods.
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producing an, especially spot, bond interconnection between the first substrate (1) and the second
substrate (7) outside the common contact area (22). 2. The method as claimederein the bond
interconnection on the first substrate (1) is at least partially, preferably largely formed on a first fixing
area (10 of the first substrate (1), which area s angled relative to the common contact area (22), and/or
on the second substrate (7) at least partially, preferably largely on a second fixing area (180 of the
second substrate (7), which area is angled relative to the common contact area (22). 3. The
method as claimed in Claim 2, wherein the first fixing areas (10 and/or the second fixing areas (180
are arranged rotationally symmetrical to one axis of rotation of the first substrate (1) and/or the second

substrate (7). 4. The method as claimqge%nprecedin C|ﬁlj;lEnS, wherein to form the bond

. . ence NUIMaer .
interconnection, cements (19) and/or especially metallic interconnection elements (11) are used.

5. The method .as.claimed in one of & ced laims, .V ein a first area ratio between the first
gthoq.as e Rﬁ%‘%%@é’%&ﬁﬁ%%s%%ef

fixing area (10 and the first contact area (1k) is less than 1:5, eéspecially less than 1:10, still more
preferablyriess than 1:20, and/or a second area ratio between the second fixing area (1.8f) and the
second contact area (18k) is less than 1:5, especially less than 1:10, preferably less than 1:20.

Ia first outer contour

If first fixing area

1k first contact area

lo top

2 notch

3 flat

6 holes

&1 inner periphery

7 second substrate {product substrate)
a second outer contour
7r ring segment

To top

10 cavities

1 11,11 metallizations

18 intermediate layer
i8f second fixing area
18k second contact area
20 depressions

21 sealing elements



6. The method as claimed in one of the preceding claims, wherein the second substrate (7) which is
made especially as a product wafer, in particular before making contact of the first and second contact
areas (1k, 18Kk), is provided with an intermediate layer (18) for leveling of bumps (15) which are
provided on one top (70) of the second substrate (7). 7. A substrate composite of a first substrate
(1) and a second substrate (7), in which a first contact area (1k) of the first substrate (1) with a second
contact area (18k) of the second substrate (7), which second area is aligned parallel to the first contact
area (1k), forms a common contact area (22), outside the common contact area (22) there being an
especially spot bond interconnection between the first substrate (1) and the second substrate (7).

8. The substrate composite clalmed g\m 31'1”3,o7n Whe ergln the bond interconnection on the first substrate
() is at least partially, preferably largely formed on a first fixing area (If) of the first substrate (1), which
area is angled relative to the comm%1 q}@gﬁgﬁ% And/or on the second substrate (7) at least
partially, preferably largely on a secon xm HO of the second substrate (7) which is angled
relative taghe common contact areg,,,, (.48,,d;1€ substrate composite as claimed in Claim 7 or
8wherein the first fixing areas ( and/or%he second fixing areas (180 are arranged rotationally
symmetriggl to one axis of rotation gfthg,first substrate (1) or second substrate (7). 10. The
substrate composite as claimed in at least one of Claims 7 to 9, wherein the bond interconnection
encompasses cements and/or espegég{g{,%talllc interconnection elements (11). 11. The substrate
composite as claimed in at least one of Claims 7 to 10, wherein a first area ratio between the first fixing
area (10 apnd the first contact area (kiiigdess:than 1:5, especially less than 1:10, still more preferably
less than 1:20, and/or a second area ratio between the second fixing area. (18f) and the second
contact agea (18Kk) is less than 1:5, espeaialiydess than 1:10, preferably less than 1:20. 12. The
substrate composite as claimed in at least one of Claims 7 to 11, wherein the second substrate (7)
which is made’especially as a produgéwaterobigisan intermediate layer (18) for leveling of bumps (15)
which are provided on one top (70) of the second substrate (7).

35 lower sample holder
36 upper sample holder
37 dispensing unit
D1,D2, D3, D4 diameter

R axis of rotation
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13. The substrate composite as claimed in at least one of Claims 7 to 12, wherein a second outer
contour (7a) of the second substrate (7) during contact-making projects especially equidistantly over a
first outer contour (Ia) of the first substrate (1). 14. A device for bonding of a first substrate (1) to a
second substrate (7) with the following features: contact making means for making contact of a first
contact area (1k) of the first substrate (1) with a second contact area (18Kk) of the second substrate (7),
which second area is aligned parallel to the first contact area (1k), as a result of which a common
contact area (22) is formed, bond means for producing an, especially spot, bond interconnection
between the first substrate (1) and the cond substrate (7) outside the common contact area (22).

15. The device as claimed in Claim 14, which haéigp]pgication means for applying cement and/or
especially metallic interconnection elements (11) for {‘o'rming the bond interconnection.

1. A method for bonding of a first substrate (1) to a second substrate (7) with the following
steps, especially the following sequence:

- making contact of a first contact arca (1k) of the first substrate (1) with a second contact
area (18k) of the second substrate (7), which second area is aligned parallel to the first
contact area (1k), as a result of which a common contact area (22 is formed,

- producing an, especially spot, bond interconnection between the first substrate (1) and the
second substrate (7) outside the commeon contact area (223,

2. The method as claimed in Claim 1, wherein the bond interconnection on the first
substrate (1) is at least partially, preferably largely formed on a first fixing area (15) of the first
substrate (1), which area is angled relative to the common contact area (22), and/or on the second
substrate (7} at least partially, preferably largely on a second fixing area (18f) of the second
substrate (7), which area is angled relative to the common contact area (22).

3. The method as claimed in Claim 2, wherein the first fixing areas (1f) and/or the second
fixing areas (18f) are arranged rotationally symimnetrical to one axis of rotation of the first substrate
{1y and/or the second substrate (7).

4. The method as claimed in one of the preceding claims, wherein to form the bond
interconnection, cements (19) and/or especially metallic interconnection elements (11) are used.

3. The method as claimed mn one of the preceding claims, wherein a first area ratio between
the first fixing area (1f) and the first contact area (1k) is less than 1:5, especially less than 1:10, stiil

more preferably less than 1:20, and/or a second area ratio between the second fixing area {181 and
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the second contact area (18k) is less than 1:5, especially less than 1:10, preferably less than 1:20.

6. The method as claimed in one of the preceding claims, wherein the second substrate (7)
which is made especially as a product wafer, in particular before making contact of the first and
second contact areas {1k, 18k), is provided with an intermediate layer (18) for leveling of bumps
{15) which are provided on one top (7o) of the second subsirate (7).

7. A substrate composite of a first substrate (1) and a second substrate (7), in which a {irst
contact area (1k) of the first substrate (1) with a second contact area (18%) of the second substrate
(7), which second area is aligned parallel to the first contact area (1k), forms a common contact area
(22), outside the common contact area (22) there being an especially spot bond interconnection
between the first substrate (1) and the second substrate (7).

8. The substrate composite as claimed in Claim 7, wherein the bond interconsiection on the
first substrate (1) is at least partially, preferably largely formed on a first fixing area (1) of the first
substrate (1), which area is angled relative to the common contact area, and/or on the second
substrate (7) at least partiaily, preferably largely on a second fixing area (18f) of the second
substrate (7} which is angled relative to the common contact area.

9. The substrate composite as claimed in Claim 7 or 8, wherein the first fixing areas (1)
and/or the second fixing areas (18f) are arranged rotationally symmetrical to one axis of rotation of
the first substrate (1) or second substrate (7).

10. The substrate composite as claimed in at least one of Claims 7 to 9, wherein the bond
interconnection encompasses cements and/or especially metallic interconnection elements (11).

I1. The substrate composite as claimed in at least one of Claims 7 to 10, wherein a first area

ratio between the first fixing area (1} and the first contact area (1k) is less than 1:5, especially less



than 1:10, still more preferably less than 1:20, and/or a second area ratio between the second fixing

arca (18f) and the second contact area (18k) is less than 15, especially less than 1:10, preferably

less than 1:20
12. The substrate composite as claimed in at least one of Claims 7 to 11, wherein the second

substrate (7) which is made especially as a product wafer has an intermediate layer (18) for leveling

of bumps (15) which are provided on one top (70) of the second subsirate (7).

13. The substrate composite as claimed in at least one of Claims 7 to 12, wherein a second
outer contour (7a) of the second substrate (7) during contact-making projects especiaily
equidistantiy over a first outer contour (1a) of the first substrate (1).

14. A device for bonding of a first substrate {1) to a second substrate (7) with the following
features:

- contact making means for making contact of a {irst contact area (1k) of the first substrate
(1) with a second contact area (18k) of the second substrate (7), which second area is
aligned parallel to the first contact area (1k), as a result of which a common contact area
{22y is formed,

- bond means for preducing an, especiatly spot, bond interconnection between the {irst
substrate {1) and the second substrate (7) cutside the common contact area (22).

15. The device as claimed in Claim 14, which has application means for applying cement

and/or especially metallic interconnection elements {11) for forming the bond interconnection,
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