Method for fastening chips with a contact element onto a substrate provided with a functional layer
having openings for the chip contact elements This invention relates to a method for tacking of
chips onto a substrate at chip positions which are distributed on a surface of the substrate as claimed
in Claim 1. Chips are often joined via bumps to bond pads embedded in a substrate, therefore
electrically conductive contacts. To bridge the distance between the chips and the substrate and to
produce a mechanical connection between the chip and the substrate, underfill materials are used
which are also employed for mechanical relief of the bumps from the chip or substrate. The underfill

material increpsRsdtie sandeR e pisthenehipenseuariainiald o Main i Bha- fatigrs Ricgnath of the bond
connection at complefsifRsHT RMRISRIVIHE JRSHRE! forampripsaahangamandlor mechanical loads
is increased. In practice an underfill material with low viscosity is placed between the chips and

the substrate by capillary action after the underfill material has been applied for example by ink jet
methods or ceririfugedraicostaastidnanethod §r FadiaforErhiprtionedsnhetheds dnjittisaichoice of
materials, and at short distances between the chips and the substrate surface, for example less than
50 um, thidigheve diefiisisd dsequéreaishpsnpirrie-sotsmedny ©eisan no longer be implemented.

One alternative method therefore consists in applying the undertill material before applying the chips to

the substrate, SHSGEIG T VRRFS AR bR s te e HigsSuhirtise BeB&sate surface. The
underfill Tateriéll is laminated for ex? ple as a fim onté) the substrate, applied by spin coating or spray
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been seated on the underfill material do not slip an the substrate up to the bonding which is generally
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substrate can be provided with chips and only then can the bonding process be carried out for all
chips.  ynderfill material increases the service life of the chips several-fold. Mainly the fatigue strength of
the bond connection at complete stress reversal with respect to temperature changes and/or
mechanical loads is increased.
In practice an underfill material with low viscosity is placed between the chips and the
substrate by capillary action after the underfill material has been applied for example by inkjet
methods or centrifugal acceleration methods. The aforementioned methods Himit the choice of
materials, and at short distances between the chips and the substrate surface, for example less than
50 pm, the aforementioned sequence is very time-consuming or can no longer be implemented.
One alternative method therefore consists in applying the underfill material before applying
the chips to the substrate, especially at very small distances between the chips and the substrate
surface. The underfill material is laminated for example as a {ilm onto the substrate, applied by spin
coating or spray coating or is distributed on the substrate by application of pasty material.
So that the chips which have been seated on the underfill material do not slip on the

substrate up to the bonding which is generally carried out in a separate chamber, the chips are fixed



In this procedure however he electrically conductive connection between the chips and the substrate
poses technical problems; this connection takes place recognizably by bumps or pins which extend
from the chips to corresponding contacts in the substrate. Another technical problem is the choice of
material properties of the underfill material since on the one hand it is intended to have an adhesive
action (for tacking) and on the other hand a support function. Moreover the underfill material should
have as little effect on the alignment accuracy as possible. At the same time the processing of the
underfill material, especially during tacking and/or bonding, will take place as promptly as possible.
The obiject of this invention is therefore to devise a method for tacking of chips onto a substrate with
high thro %_hta d Ingli alignment accuracy as well as improved electrical co i;% . making of the
s, T B e P B I of he

invention aigdiverinihe dependente e Al seuRnetions, ok ieasliwaielibe fauiRs aiven in

the specificatiort, the claims andlor the figures also fall within the Scope of the invention. At the given

value rang§§m\éa[;g§&y¥img&&qj@gmggq){jm&sawiyh so be considered to he disclosed as boundary

values and will be claimed in any combination. he basic idea of this invention to make the

function layer as.claimed.inthernventian.atthe chip Resitions allrastin hesagian of the.gantacts such

that there is a free space for contact elements for making electrical contact of the chips with the

contacts Qfithe.subsirate.nhiisi IgadR As; GRINALIthedouentianie.ahighsrihranghreband thus to an

economical and/or ethnical advantage. Chip positions are the areas on the surface of the substrate

on which the.ships.are-pasitiongs Wihadisianse paraleliiotbe substate surasemthe plegtical
contact-making takes place via contact elements, especially humps or pins. The contacts can have a

structure hieh: cas@aualize talerapeeswithespestoqthe distancenbabvaendieicRimandowafer. For
example let a contact be mentioned which consists of a serial sequence of a metal and an alloy, the

alloy having,a dewetemealtingapaint: (ke contast:pé the:chipdvithphernalfetivia thewceptasts at an
operating temperature which is above the melting point of the alloy, the latter melts on so that better
parallelismnbetweentehip andidvafer eanbe:freducdd: dhajust nentionedpsesidlevarsiansafa contact
can be located not only on the bottom of a chip, but also on the top of the corresponding wafer. The
serial version iscgisaceneeiVaibieraiR:chiprandlaterciiie afdremehtigned/méasdies vad caimed in the
invention in concert or improve the electrical contact-making of the-id Increase the alignment accuracy
at the samkce as poth@lfungtionitégier need not be penetrated by the contact elements. Moreover the
hoice of available materials forfunction layer is expanded since neither is a capillary action necessary
The object of this invention is therefore to devise a method for tacking of chips onto a
substrate with high throughput and high alignment accuracy as well as improved electrical contact-
making of the chips.
This cbject is achieved with the features of Claim 1. 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 and/or the figures also fall within the scope of the invention. At the
given value ranges, values within the indicated limits will also be considered to be disclosed as
boundary values and will be claimed in any combination,
The basic idea of this invention is to make the function layer as claimed in the invention at

the chip positions at least in the region of the contacts such that there is a free space for contact

elements for making electrical contact of the chips with the contacts of the substrate. This leads as
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to deliver the function layer between the chips and the substrate surface,tor function layer with the
contact elements with the expenditure of a displacement force necessary. This is especially
advantageous for applications which require a very short distance between the chips and the substrate
surface, since for distances of < 50 pm, especially <30 pm, for simultaneously large-area chips
conventional methods based on capillary action no longer work. Generally an increase of the contact
density of the pins or bumps is accompanied by a reduction of the distance between the chips and the
substrate surface. The ratio of the distance between the bumps, the so-called contact pitch, to the
height difference between the chip and substrate surface is between 3:1 and 1:2 as claimed in the

invention. . . According to one advaﬂta eous, embo | e\rgt of the‘inventf'ond/t is, provided that the
. claimed 10 e i einon to a nipher throughput and thug o an economical and/ort ;:htmlca .
function layer 1S tréated with a solvent on (he thip contact side, especially immediately before tacking,

order to inocliuce an adhesion property which is necessary for tacking. In thisnrc ased in the invention
advanigee, . . . . .
the use of an adheésive material for the function layer can be omitted. The tacking takes place

especially via a ﬂ}@eﬁémﬁ&&% apnlied 19, one.cantack side, ol ihe %lai%faﬂ%leeﬁm%f%gygﬁe@yer- In

particular a very small amount of solvent is applied, preferably less than 1 ml per- more preferably

less than Q. InGREI I D20l Qe A iarably-lessihand.Qd.mbpeLamostRigterably lgss than 0.001

ml per mmt Thus the solvent as claimed in the invention can be applied either in a blanket manner to

the function javerapgier 1 he-eomach side,pleash chir.VRancantact of fee.sfip with 4hg;function

layer, a tacking layer of the function layer on the chip contact side liquefies and the chips are tacked

onto the functiopdaygr bysatdeastpartiahevaneration:Qhipasolvgnt. fthetacking.laygmismare or less
converted back into the function layer.

mentioned which consists of a serial sequence of a metal and an alloy, the alloy having a lower
melting point. Upon contact of the chip with the wafer via the contacts, at an operating temperature
which is above the melting point of the alloy, the latter melts on so that better parallelism between
chip and wafer can be produced. The just mentioned serial version of a contact can be located not
only on the bottom of a chip, but also on the top of the corresponding water. The serial version is
also conceivabie on chip and wafer,

The aforementioned measures as claimed in the invention in concert or individually
improve the electrical contact-making of the chips and increase the alignment accuracy at the same
time since the function layer need not be penetrated by the contact elements. Moreover the choice
of available materials for the function layer is expanded since neither is a capillary action necessary
to deliver the function layer between the chips and the substrate surface, nor is penetration of the
function layer with the contact elements with the expenditure of a dispiacement force necessary.
This is especially advantageous for applications which require a very short distance between the
chips and the substrate surface, since for distances of < 50 um, especially < 30 um, for
simultaneously large-area chips conventional methods based on capiilary action no longer work.

Generally an increase of the contact density of the pins or bumps is accompanied by a reduction of



Alternatively, according to one advantageous embodiment of the invention it is provided idec that the
function layer on the chip contact side be provided with an adhesion layer especially with a temporary
adhesive. This version has the advantage that for the function layer exactly the desired physical and/or
chemical properties can be chosen by inateriat selection, while an adhesion layer is responsible solely
for the tacking and accordingly can be optimally selected. In a further alternative the adhesion
layer can be applied to the chips, preferably only immediately before placement of the chips. In
another embodiment it is possible for the function layer to have a so-called B-stage property.
Material,B-stage properties can change from one state into another by temperature arid/or UV light

and/or other known gl %@g%]%aa%/%ra&%@(g&% ) f@eéu%%%e'%«ﬁ@@g@%@}@&gtﬁ}l attichlar a,grosslinking

of the polymer material e function layer w ich'is to take place only after placement would be

i“tended-b‘_&&%geu%::%@&%@J%&%gé? e %flﬂgﬁ@e}a@@@fa@u&%m&@@ A EHﬁa"ﬁll}ﬁ brtnatsqlely. from the

IC packaging domain. It is conceivable for the thickness of the function layer prior to the bond

process %EQ%&H%%M&%M@E%&B hegreaterthan the distance between the bottom of the chip and

the top of the chip. This layer is then compressed and/or displaced accordingly by a compressive

force. In this way, it is prefeyahlv.guaranises.thasdhe.volme Petwesnthechipiand substrateiis,

completely filled. In the two aforementioned alternative embodiments it is provided as claimed in

the inventign,thatthesselentauihe.adhesionlaver g camplieialyevapprricdgsperirths Without
residue, in the subsequent bonding process. To the extent uncovering additionally comprises

uncoveringRf theaxposedarer ohibe syrace lacated autside .t chippositions. influensiagithe
alignment results by thermal expansion of the function layer is minimized. In particular, the exposed

areas arefpage sushithakparts.olithe: final-packaging thargoespecialybeensisting pf adplding
compound, can adhere to the latter.
takes place especially via a solvent which is applied to one contact side of the chips and/or to the
function layer. In particular a very small amount of solvent is applied, preferably less than 1 ml per
mm®, more preferably less than 0.1 mi per mm®, still more preferably less than 0.01 ml per mm’,
most preferably less than 0.001 mi per mm’. Thus the solvent as claimed in the invention can be
applied either in a blanket manner to the function layer and/or to the contact side of each chip.
Upon contact of the chip with the function layer, a tacking layer of the function layer on the chip
comtact side liguefies and the chips are tacked onto the function layer by at least partial evaporation
of the solvent. The tacking layer is more or less converted back into the function layer,
Alternatively, according to one advantageous embodiment of the invention it is provided
that the function layer on the chip contact side be provided with an adhesion laver, especially with a
temporary adhesive. This version has the advantage that for the function layer exactly the desired
physical and/or chemical properties can be chosen by material selection, while an adhesion layer is
responsible solely for the tacking and accordingly can be optimally selected.
In a further alternative the adhesion layer can be applied to the chips, preferably only

immediately before placement of the chips.
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In a development of the invention it is provided that theadditionally encompasses a formation of
channels in the function layer. This orict(17 one hand further minimizes influence by thennal expansion
of the function layer and on the other hand any pressure fluctuations in the cavities of the function
layer are equalized by the channels, especially when they run to the contacts or free space which has
been produced by the uncovering as far as the exposed area or the VICy. The function layer
consists of material which has a low elasticity, especially a modulus of elasticity greater Wan 10 kN
per mmz2, preferably greater than 20 kN per mm2. In this way alignmet errors by movements of the
function layer are largely avoided. According to another advantageous embodiment, he

ncovering of the, coniacts, audar the uncousying of e, xposed.aren,and/ar of e ehangels takes
place by photostructuring, espemaiy he‘steps beim’, the following, preferably the sequéfwce being the

following: . expgsuse of e, Angton layeruiih.a.sosponding.mask. »1pANG Upmexal)of the areas

£X er n n
to be uncbvered. ng fo an 3[% ¥ embodiment of the Invention, it is agva)ﬁtag ously provided

that Whe%‘&%??‘gg&% A[MPSAPIEdWIDEQUAR aRanings Ale fopmed I the funclianayey, which

openings exten far as the contacts and are arranged especially coneally to the contacts, especially

with a diamete 1 grsaierhanadiamsier Dbl hecgeiastalements This.confiausaioniaroely

minimizes stress on hedges of the through openings. This approach applies analogously to’square or

rectangular, GontacS.n: wodlSHbsialgWihalunctiop jaysrwbich hashesnanpliedite the: surface of
the substrate and which is uncovered at chip positions in the region of the substrate contacts, is
disclosedn@&ﬁﬂ mq%@ggg@'g ﬁﬂg@gﬁ@g@;,ﬁ@@@@lyﬁgwuced by a method which was described above.
It is conceivable for the thickness of the function layer prior to the bond process of the chip
onto the wafer 1o be greater than the distance between the bottom of the chip and the top of the
chip. This layer is then compressed and/or displaced accordingly by a compressive force. In this
way 1t is preferably guaranteed that the volume between the chip and substrate is completely filled.
Inn the two aforementioned alternative embodiments it is provided as claimed i the
invention that the solvent or the adhesion layer be completely evaporated, especially without
residue, in the subsequent bonding process.
To the extent uncovering additionally comprises uncovering of the exposed area of the
surface located outside the chip positions, influencing the alignment resuits by thermal expansion of
the function layer is minimized. In particular, the exposed areas are made such that parts of the final
packaging there, especially consisting of a molding compound, can adhere to the latter,
In a development of the invention it is provided that the uncovering additionally
encompasses a formation of channels in the function layer. This on the one hand further minimizes
influence by thermal expansion of the function layer and on the other hand any pressure fluctuations
in the cavities of the function layer are equalized by the channels, espectaily when they run to the

contacts or free space which has been produced by the uncovering as far as the exposed area or the



In a development of the substrate, it is advantageously provided as claimed in the invention for the
substrate to have chips which are tacked onto one chip contact side of the function layer at the chip
positions and which are electrically connected via contact elements to the contacts of the substrate.
Other advantages, features and details of the invention will become apparent from the following
description of preferred exemplary embodiments and using the drawings. Figure la shows a
schematic cross sectional view of a substrate as claimed in the invention with an applied function layer
as claimed in the invention, Figure Ib shows a plan view of the function layer according to Figure la,
Figure 2a shows a cross sectional view of the substrate according to Figure la after a step of
uncovering as.claimed in the invention, Figure 2h shows a plan view of the subsuate according to
Figure 2a, Figure 3a shows a. cross sectional view of the substrate after a further step of

uncovering of chapnels. as:glAPEdIher BURRERN, HilGHIe %m@w&ﬁg'@gﬁsééiﬁmf;mﬁ@upéﬁate

according to Figure Figure 4a shows a cross sectional view of another method step of tacking of

chips 0”‘915?&“{&9@9&'%% 1@)%(&}%!99%911“ ﬁ?&éﬁwg%twm 20 kN per mm’. In this way alignment
errors by movements of the function layer are largely avoided.

According to another advantageous embodiment, the uncovering of the contacts and/or the
uncovering of the exposed area and/or of the channels takes place by photostructuring, especially
the steps being the following, preferably the sequence being the following:

- exposure of the function layer with a corresponding mask,

- stripping (removal) of the areas to be uncovered.

According to another embodiment of the invention, it 13 advantageously provided that when
the contacts are uncovered, through openings are formed in the function layer, which openings
extend as far as the contacts and are arranged especially concentrically to the contacts, especially
with a diameter D, greater than a diameter Dy of the contact elements. This configuration largely
minimizes stress on the edges of the through openings. This approach applies analogously to square
or rectangular confacts.

A substrate with a function layer which has been applied to the surface of the substrate and
which is uncovered at chip positions in the region of the substrate contacts, is disclosed as an
independent invention, especially produced by a method which was described above.

In a development of the substrate, it is advantageously provided as claimed in the invention
for the substrate to have chips which are tacked onto one chip contact side of the function layer at
the chip positions and which are electrically connected via contact elements to the contacts of the

substrate.



Figure 4b shows a plan view of the substrate according to Figure 4a. In the figures the same parts
or pans with the same action are identified with the identical reference numbers, In the method
step which is shown Figures la and Ib, a function layer 7 with low elasticity (therefore provided with a
high modulus of elasticity) is applied to a surface 10 of the substrate. Especially spin coating,spray
coating, extrusion coating, lamination, gas precipitation or similar methods are used for application.
The function layer 7 is used as underfill or support material for supporting the chips 4 which are tacked
onto the substrate | by the method as claimed in the invention. The function layer 7 is applied over
the entire surface and is already solid or rigid upon application or at least at the end of the application

process or is trapgferred Into. & selid, o« gid;state HRNASS, GORVATSIER.AL.a Ralymerizaugn step. A

photosu cturi g process uncovers the function layer 7 at the contact making positions, at which there

are contagi ¢.q he [g?rﬁ%i]%é@e%t&_g%e SHBEARIACL SIAR4Q dacing.avay from the surface lo

to the surface lo a free Space, especially in orm of through openings 9, is formed. During the

photostructuring-prpcess he, uncliemlaverd is expased. lithegraphically apaned and. striepgd, The

structuring and exposure must take place such that the corresponding contact sites are free after the

development RROGRSS IAGKRIIINGY. TR RSN ahOgEatIME-Materials the correct expostire steps and
the correct exposure mask must be used. In particular, the function layer 7 outside of chip

positions ¢ is ungpverat idhe sameMay oasatesuli-ohwhichqnrexposad atea If is formed on the
surface to. In one preferred embodiment this takes place in the same step as the production of the

openings 9. Thusigndhe swiacecledhareiis:a plaalitythereuie)of supRad Blementsa:in particular
uniformly distributed, which have been produced by uncovering on the function layer 7. Each

support elementhdndbriliustiatediexemphary embodiment has four through openings 9 on whose
bottom 7u facing away from the chip contact side 70 there are contacts2 In particular with the
above described strctiirishgpy agess hannels S:aredermeddinghe Funetian, layer 7 and extend from the
exposed area If to the through openings 9, especially channelsor each through opening 9. Thus each
support elementthehasieightvchannels@:ional Mcthefimethddsiemivhichuishshemmanukigures daiand 4b,
the chips 4 are tacked onto the support elements 5 by one contact side 4k being wetted with a solvent
for contactipmakingsafaimeed in the invention,
Figure 3b shows a plan view of the substrate according to Figure 3a,
Figure 4a shows z cross sectional view of another method step of tacking of chips onto the
function laver as claimed in the invention and
Figure 4b shows a plan view of the substrate according to Figure 4a.
In the figures the same parts or parts with the same action are identified with the identical
reference numbers.
In the method step which is shown in Figures 1a and b, a function layer 7 with low
elasticity (therefore provided with a high modulus of elasticity} is applied to a surface 1o of the
substrate. Especially spin coating, spray coating, extrusion coating, lamination, gas precipitation or
sitnilar methods are used for application. The function ayer 7 is used as underfill or support

material for supporting the chips 4 which are tacked onto the substrate 1 by the method as claimed

i the invention.
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support elements 5011 the chip contact side 70 of the function layer?. The solvent liquefies a thin
tacking layer 6 on the chip contact side 70 of the function layer 7 and provides for tacking of the chips
4 on the corresponding support elements 5. As claimed in the nvention, tacking describes a
nonpermanent, reversible connection which is sufficient to transport e substrate | provided with the
chips 4 to a separate bond module without the chips 4 which are aligned exactly relative to the
substrate 1 slipping until the forma on of a permanent bond in the bond module. The chips 4 are el
malty connected to the contacts 2 of the substrate | via contact elements 3 (here: humps). The through
openings 9 have a diameter Di greater than the conesponding (therefore running parallel to the

surface to), espegially maximum-diameter, Di ofithe cantackelemenisidaqy sofhpe Rrelered

embodiment the through opehings 9 are made as a fit for the contact elements 3 with a play smaller

than 5 um,.;..Aliespatively foibe. atgue.deserhad acking By selverimdtis.conaeivabigiiaprovide a

temporary cement, especially bibencyl, polyethylene glycol, or novomer on the chip contact side 70 in

order to tgckthe. chips4Qnte (e sHRPON elements molhe.matarialfarthefunctiondaygedo.gan be

especially the following as claimed in the polyamide, COG. SU-8, BCB. It is furthermore

conceivabledoyyse,matedalsmahighpwere dexelapadiesperialy.ferdhisApplicatien: J e thamdant the
function layer 7 is produced by curing, possible recovery methods are the following: heating, UV

irradiationnapplicatiencofadorcrcappicatipaeliRressuie; magneliciliedds ermicGHM@¥esecially Tacking
on the edge, spot tacking or tacking on the entire contact surface between the chips 4 and the support
elementsih aerpassibledosiagkinggs 9. is gablvent is applied to the chips 4 and/or the support

elements 5 especially by immersion, inkjespin-coating or evaporation.

During the photostructuring process the function layer 7 is exposed, lithographically opened
and stripped. The structuring and exposure must take place such that the corresponding contact sites
are free after the development process. Accordingly for positive or negative materials the correct
exposure steps and the correct exposure mask must be used.

In particular, the function layer 7 outside of chip positions 1c 1s uncovered in the same way,
as a result of which one exposed area 1f is formed on the surface 1o, In one preferred embodiment
this takes place in the same step as the production of the openings 9. Thus on the surface 1o there is
a plurality (here: 16) of support elements 3, in particular uniformly distributed, which have been
produced by uncovering on the function layer 7.

Fach support element 5 in the illustrated exemplary embodiment has four through openings
9 on whose bottor 7u facing away from the chip contact side 7o there are contacts 2.

in particular with the above described structuring process channels 8 are formed in the
function layer 7 and extend from the exposed area 11 to the through openings 9, especially two
channels 8 at & time for each through opening 9. Thus each support element 5 has eight chanmels 8.

in the method step which is shown in Figures 42 and 4b, the chips 4 are tacked onto the

support elernents 3 by one contact side 4k being wetted with a solvent for contact-making of the



Pretreatment methods prior to tacking can be the ollow g: plasma treatment, wet etching and/or CO,
clea A distance A between the surface lo and the chip contact side 4k is defined by the formation
of the function layer 7. Reference number list substrate surface Icchip positions Ifexposed area
contacts contact elements

support elements 5 on the chip contact side 7o of the function layer 7. The solvent liquefies a thin
tacking layer 6 on the chip contact side 7o of the function layer 7 and provides for tacking of the
chips 4 on the corresponding support elements 5. As claimed in the invention, tacking describes a
nonpermanent, reversible connection which is sufficient to transport the substrate | provided with
the chips 4 to a separate bond module without the chips 4 which are aligned exactly relative (o the
substrate 1 slipping until the formation of a permanent bond in the bond module.

The chips 4 are electrically connected to the contacts 2 of the substrate 1 via contact
elements 3 (here: bumps). The through openings 9 have a diameter D; greater than the
corresponding (therefore running paratlel to the surface o), especially maximum diameter D, of
the contact elements 3.

In one preferred embodiment the through openings 9 are made as a {it for the contact
elements 3 with a play smaller than 5 pom.

Alternatively to the above described tacking by solvents, it is conceivable (o provide a
ternporary cement, especially bibencyl, polvethylene giycol, or novomer on the chip contact side 70
in order to tack the chips 4 onto the support elements 5.

The material for the function layer 7 can be especially the following as claimed in the
invention: polyamide, COC, SU-8, BCB. It is furthermore conceivable to use materials which were
developed especially for this application. To the extent the function layer 7 is produced by curing,
possible recovery methods are the following: heating, UV irradiation, application of a force,
application of pressure, magnetic fields or microwaves.

Tacking on the edge, spot tacking or tacking on the entire contact surface between the chips

4 and the support elements 3 are possible for tacking.

jts)



4chips 4kcontact side support elements 6tacking layer 7function layer 7ochip contact side 7ubottom
8channels 9through openings diameter diameter distance

The sotvent is apphed to the chips 4 and/or the support elements 5 especially by immersion,
inkjetting, spin-coating or evaporation.

Pretreatment methods prior (o tacking can be the following: plasma treatment, wet etching
and/or COy cleaning.

A distance A between the surface 1o and the chip contact side 4k is defined by the

formation of the function layer 7.
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Claims . A method for tacking of chips (4) onto a substrate (1) at chip positions (1c) which are
distributed on a surface (10) of the substrate (1) with the following steps, especially the following
sequence: formation or application of a function layer (7) onto the substrate (1 a) which layer has been
uncovered at the chip positions (Ic) at least in the regionof contacts (2) by structuring or b) by
uncovering of a function layer (7) which has been uncovered on the surface (bo) at the chip positions
(Ic) at least in the egion of the contacts (2) after formation or application of the function layer (7),
tacking of chips (4) onto one chip contact side (70) of the function layer (7) at the chip positions (1c)
and contact-making of the contacts (2) via cact elements (3). 2. The method as claimed Claim 1,
wherein the function layer (7) is treated Witlﬁ%’é@rl;\@% on etlhﬁqghip contact side (70), especially
immediately before tacking, in order to induce an adhesion property which is necessary for tacking.

3. The mzthod as %Igj@ed in one of the preceding claims, wherein the ;unction layer (7) is provided
with an adhesion %yer on the chip contact side (70). 4. The method as claimed in one of the
preceding glaimg, wherein the uncovering comprises in addition an uncovering of an exposed area (1f)
of the stuface (10) located outside the chip positions (Ic).

ic chip positions
if exposed area
pi contacts

cortact elements

L

4 chips

4k contact side

5 support elements
6 tacking layer
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Ta chip contact side
Tu botiom

8 channels

g through openings
|3 diameter

o dimmeter

A distance



5. The method as claimed in one of the preceding claims, wherein the uncovering additionally
comprises a formation of channels (8) in the function layer (7), especially beginning from the contacts
(2), preferably ending on the exposed area (If). 6. The method as claimed in one of the preceding
claims, wherein the function layer (7) consists of a material which has low elastic' .y 7. The
method as claimed in one of the preceding claims, wherein the uncovering of the contacts (2) and/or
the uncovering of the exposed areaand/or the formation of the channels (8) takes place by
photostructuring, especially with the followingsteps: exposure of the function layer (7) on the areas
which are to be uncovered, lithography of the areas which are to be uncovered and stripping of the
areas which are to be uncovered. 8. The methqgd,as claimed in one of the preceding claims,
wherein when the contacts (2) are uncovered, through openings (9) are formed in the function layer
(7), which openings extend as far as the contacts (2) and are arranged especially concentrically to the
contacts (2), especially with a diameter DI greater than a diameter D., of the contact elements (3). 9.

The method as claimeehin enepkthepreseding.alaimaaheren thenghipsifdhareligned dhe contacts
(2) before tacking. 10. The method as claimed in one of the preceding claims, wherein the chips
(4) are bandes parsaneatiydorthefunctiondayen (%) iaftee @kingg steps, especially the following
sequence:
- formation or application of a function layer (7) onto the substrate (1)
a) which fayer has been uncovered at the chip positions (I1c) at least in the region of contacts
{2) by structuring or
b) by uncovering of a function layer (7) which has been uncovered on the surface (10) at the
chip positions (ic) at least in the region of the contacts (2) after formation or application
of the function laver (73,
- tacking of chips {4) onto one chip contact side {70 of the function layer {7) at the chip

positions (I¢) and contact-making of the contacts (2) via contact elements (3).

2. The method as claimed in Claim 1, wherein the function layer (7} is treated with a solvent
on the chip contact side (7o), especially immediately before tacking, in order to induce an adhesion
property which is necessary for tacking.

3. The method as claimed in one of the preceding claims, wherein the function layer (7} is
provided with an adhesion layer on the chip contact side (7o),

4. The method as claimed in one of the preceding claims, wherein the uncovering comprises
in addition an uncovering of an exposed area {11} of the surface (1o) located outside the chip

positions (1c).



5. The method as claimed in one of the preceding claims, wherein the uncovering
additionally comprises a formation of channels (8) in the function layer (7}, especially beginning
from the contacts (2), preferably ending on the exposed area (11},

6. The method as claimed in one of the preceding claims, wherein the function layer (7)
consists of a material which has low elasticity,

7. The method as claimed in one of the preceding claims, wherein
the uncovering of the contacts (2) and/or the uncovering of the exposed area (1) and/or the
formation of the chanmels (8} takes place by photostructuring, especially with the following steps:
- exposure of the function layer (7) on the areas which are to be uncovered,

- lithography of the areas which are to be uncovered and

- stripping of the areas which are to be uncovered.

8. The method as claimed in one of the preceding claims, wherein when the contacts (2) are
uncovered, through openings (9} are formed in the function fayer (7), which openings extend as far
as the contacts (2} and are arranged especially concentrically to the contacts (2}, especially with a
diameter I; greater than a diameter Dy of the contact elements (3.

9. The method as claimed in one of the preceding claims, wherein the chips (4) are aligned
with the contacts (2) before tacking,

(). The methed as claimed in one of the preceding claims, wherein the chips (4) are bonded

permanently to the function layer (7) after tacking.
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