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Connecti ng An Inte rated Circuit to A Substrat’e and Corresponding Circuit
Arrangenent @MM Met hod for connecting an integrated cREBCUrl g 2
substrate a ing circuit arrangement 5 The present invention
relates to a rret*rmds-for connecting an integrated circuit to a su_bstrate
and a corresponding circuit arrangenent. 10 Al though applicable in
principle to amyhdestsedodMadial od ¢ rt%%'r%%edtbgrp&ﬁ?% A' %‘ﬁ%@ft'rgpﬁa“d

the probl ens anadebtytogohdidy & i@Rlidl NedWebRehESPect to chips w
I nt eglroat ed circuits in s?l |1(:Iggrr1 tlechﬁol ogy. W%S ﬁnown CSP (Chip Size Package)

or WP (Wafer q_eé\Fé]lptPaékage) solutions for connecting an integrated
circuit to a substrate have reliability problens when there are changes

in tenperatureg,.i artlcular in the case of large_chips. 20 In the case
of Chirrg Si ze glac“k%ggs 8hd GaFBFceEabe aﬁackﬁbﬁgragggen‘t”rﬁcﬂﬁﬁtvﬁ? t ¥pes of
connection stpstgres drfweenresponding andrduie sithsing@t@nar e So. ffar
known. 25 éne customary solution for connecting an integrated circuit to a
substrate is tThe use of ball grid arrays wth rigid solder balls or bunps
for mechani cal®*Scoff&Son, WY GHeRti 684RtBSe Jf° andundethpt] tior30

I ncrease the s:toablel:tnzyg bn tihecasted diviiGUSEOMAr ¥upgeLHtl 0Qngt RE

m smat chi ng of Ehgsgggéfﬁé équﬁiéleérangement

10 Although applicable in principle to any desired
integrated circuits, the present invention and the
problems underlying it are explained with respect ‘to

chips with integrated circuits in silicon technology.

15 Known CSP (Chip Size Package) or WLP (Wafer Level
Package) solutions for connecting an integrated circuit
to a substrate have reliability problems when there are
changes in temperature, in particular in the case of
large chips.

20

' In the case of Chip Size Packages and Wafer Level
Packages, essentially two tvpes of connection
structures between the chip and the substrate are so .
far known.

One customary solution for connecting an integrated
circuit to a substrate is the use of ball grid arrays
with rigid solder balls or bumps for mechanical
connection, with additional wuse of an underfill to

30 increase the stability. In the case of this customary
solution, the mismatching of the thermal properties of
‘the chip and .the substrate, in particular the
coefficient of thermal expansion, leads to great risks
in terms of reliability. - The solder balls can be

35 sheared off when there are changes in temperature. In

' particular in the case of large chips, this reduces the

reliability considerably.
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the chip'and the substrate, in particular the coefficient of thermal
expansion, |leads to great risks in terns of reliability. The '9&1}; l'1s
can be 35 sheared of f when there are changes in tenperature. In ul ar
in-the case of large chips, this reduces_ the reI iability consi derabl y
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stress buffer between the chip ﬁ | ow coe JT:I Cl %npwgfk:%?he weh xpan5| on

and the subsSt¥at &Swid hStéeﬁlsng"é‘o%?Ifl beéiessf ther eliivexpensi en, ldwave been
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di scl oses o] nent whi.ch _has flexible elevations of an

i nsul at i ng%r;la\t?%%}% néf C@m(;s?]eet 1t ac@ R T ects c it a&f béihey

di sposed oﬁtlﬂllfétmr%w blh@ glwntee s onfarmbrmearonihres | eAdpaith beisg tdissposed on
the surfacg,fsin the interior of the flexible elevation between the

el ectrical contact and the electronic circuit. The advantage of this
solution 20 is a | ower height of the structure, greater reliability and

| ower 100St5. flPrhdd Sc60 | | e adhesi.vel y bond
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the elastic contact elenents _onto th rat e
that the Tt &HPEIEHeRtSSofhen8SehPp &Rastienie) eyeniectsed t 0

WO 00/79589 Al discloses an electronic component which
has flexible elevations of an insulating material 6n
15 one surface, an electrical contact being disposed on
the flexible elevation and a conduction path being
disposed on the surface or in the interior of the
flexible elevation between the electrical contact and
the electronic circuit. The advantage of this solution
20 is a lower height of the structure, greater reliability
and lower costs. In this connection, it is known to
solder or adhesively bond the elastic contact elements
onto the substrate. Common to both groups is that the
contact elements of the chip are firmly connected to
25 the contact elements of the substrate, either by solder

or by an adhesive.

Structures or methods in which the contact elements are
not firmly connected to one another are not known.

30
An object of the present invention is to provide a
simple and low-cost method for connecting an integrated
circuit to a substrate and a corresponding circuit
afrangement which remains largely uninfluenced by

35 thermal mismatching.

This object is achieved according to the invention by

the method for connecting an integrated circuit to a



25 'the contact elenents of the substrate, either by solder or by an
adhesive. Structures or nmethods in which the contact el emen28 &k 20070t
firmy connected to one another are not known. 30 An object of the present
invention is to provide a sinple and l.owcost nethod for connecting an
integrated circuit to a substrate and™a corresponding circuit arrangenent
whi ch remaidigdargel y Al C ; h | .m_s ] his object

i s achi eved ,accordin at%gb?fﬁeﬂi%ﬂvgﬂt ?%Lna%g ELt ﬁéeﬁ@r_rettﬁ‘gdn?%% %gﬁﬁre%tlflﬁg an

i nt egr at ed TiFH & ac’t%f%f‘@e%e%%\l\ﬁ?%?dlgg §8bStrameliccording to daim1 and
the corresponding circuit arrangenment according to Claim15. The idea on

whi ch the pIresen% i nvent 'hon is.based is to, 5 use a contact systemin which
the ends of The $Eht Rt WRAFBEMSs DT FRE | AR¥GRALRR &t QASedhnts stdst r at e

are not fiusd yaconneated sy teme Amotvhdichbwhar en@b ased e «oAcLOp of the
ot her, whil J upnder specific essure. 10 In this case, the

el ectri cal egggfégc}tgs s{grgucttkﬁer e 0t SO teH]t E9FGtel ATtuPkPshdRse t@Ee

el ectri cal nedntfictml st conheceedf thherstbstoaher naythave gllasddd @h&vations.
15 The contgct gurfages.;0f t nt aet. -struct.ures on _both sides_should be
of such a natur eBt hat tS%e{:/ aér}'gq's ’ab?vgu]feor%aellngnguflaﬁﬁ Wit FREgRF S to the

pressure c®AEESTEnd have good electrical functionality. It nust also be
ensurexhthat the nmaterial of the elastic elevations 20 retains the desired

elasticity_in the entire )
In this case, the electrical contact structure of the

integrated «circuit and/or the electrical contact

structure of the substrate may have elastic elevations.

15 The contact surfaces of the contact structures on both
sides should be of such a nature that they are stable
for a long time with regard to the pressure contact and
have good electrical functionality. It must also be
ensured that the material of the elastic elevations

20 retains the desired elasticity in the entire

application range.

Advantageous developments and improvements of the
respective subject matter of the invention can be found

25 in the subclaims.

According to one preferred development, the frame
structure at least partially surrounds the integrated
circuit laterally with a subregion.

30
According to a further preferred development, the

subregion is a peripheral annular region.

According to a further preferred development, the

35 subregion is an interrupted support region.

According to a further preferred development, the

subregion does not touch the surface of the substrate



application range.
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According to one preferred devel opnent, the frane tr e at
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30 According to a further'prerérred devel opnment, the subregion
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,maintained in the entire application range, in
particular temperature range, without external
assistance. Although this embodiment is very -
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In the case of this preferred development, a
construction which independently has a pressure on the
elastic elevations of the contact elements is used, it

having to be ensured that the connection can be

advantageous, it is of course also possible in the case
of the connection to apply an external pressure, either
to create the connection in the first place or to

assist this internal effect.

According to a further preferred development, a
compression stop region, which limits the compression
of the elastic elevations, is provided on the first

main area of the integrated circuit.

According to a further preferred development, a wiring

metallization is provided on the elastic elevations.

According to a further preferred development, the frame
structure has a planar base region, on which the second
main area of the integrated circuit is attached and
which  protrudes laterally Dbeyond the integrated
circuit, the subregion being connected to the base
region at a lateral distance from the integrated

circuit.



advant ageous, it is of course also possible in the case 20 of the
connection to apply an external pressure, either to create the connection
inthe first place or to assist this internal effect. Accordi JEﬁ @
further preferred devel opment, a 25 c%npression stop region, Pnlts
the conpression of the elastic elevatifons, is provided on the first namin
area of the integrated circuit. According to a further preferred

devel opnent, a wiring 30 netallization is provided on the elastic

el evat i ons Accagrsmdi rizp t® ﬁuruheheprpf@mme&xﬁekn&bpmmmml,tméeffamae

structure has.gdiaharlg gégnoggnaﬁb fch the second nmain area of the

integrated circuit 1s attac and ch protrudes laterally beyond the
integrated circuit, the subreglon bei ng connected to the base region at a
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to a further preferred devel opnen frame structur as one

part. 5 Acé&gﬁ%%jQQ)z%%ln%qﬂﬁskﬁ%ﬁ¥wrQRP%@@eI%Eneﬁ@ld@h@d stbr eghen is

adhesi vel y dueifded @f 0ldaenhaskteatde surface of the substrate. According
to a further preferred devel opnent, the first 10 electrical contact

structure and the second electrical contact structure are brought into
mechani cal Aceptrddng ito sucinathay phefetrbhed alesrdlicancabie Wikt espect
t o each, ot her | ane mhen there | di fferent. thernal
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in such a way that they are displaceable with respect
to each other in the common plane when there is
different thermal expansion of the substrate and the
15 integrated circuit. One particular advantage of this
development is that, when there are changes in
temperature, the contact elements are displaceable in
relation to one another, so that the different
expansion of the electrical circuit and the substrate
20 does not have any destructive effects, or it is not

opposed.

According to a further preferred development, the first
electrical contact structure has the elastic elevations
25 and the second electrical contact structure has planar

terminal regions.

According to a further preferred development, the
planar terminal regions have much greater expansion

30 than seating regions of the elastic elevations.

An exemplary embodiment of the invention is explained
in more detail in the description which follows and is
represented in the drawings, in which:
35
Figure 1 shows a schematic view of part of a circuit
arrangement according to one embodiment of

the present invention; and



tenperature, the contact elenents are displaceable in relation to one
another, so that the different expansion of the electrical circuit and the
substrate 20 does not have any destructive effects, or it is nop3 oNesRd.
According to a further preferred devel opnent, the first electrical contact
structure has the elastic elevations %? and the second el ectrical contact
structure has planar term nal reglons According to a further preferred
devel opnment, the planar term nal regions have nuch greater expansion 30
than seating regions of the elastic el evations. An exenplary enbodi nent of
the invent iDiguseexPratnedshon norchatwatwid | mephes@a@amlmnson ofii cla fol | ows
and is represented 'xﬂeﬁl?éddrf%‘ﬁ‘ n@énné@tmgcrl:h 5 g&,gu Jts@ﬂ\({ﬁ 2,

schematic view of part of a circuit —arrangement accordi
enbodi nent of the prEs@a¥einverftd o &m@sE:?QBAN&gm@rdu@g Fitgur ébe2a- ¢

show schematic represambadingst obr ach8ebbadeher ﬁ%ﬂ%‘ibhﬂg the part
according to Figure 1 to a substrate according to th 5 enbodi nent of the

present invention. In the figures, the sane reference nuneral s desi gnate

t he sane onnfuanélmmﬁdneéhetﬁam%&mmpﬁaeakéncéOﬂﬂﬂﬁgéié-&és@gﬁﬁh@”ﬁt'c

vi ew of part, of a mrcugﬁl Erran fnen% according to one enbodi nent of ‘t he
present i nvEntIBRE h Bnreet? ¥f BPENEBFUFEFRPRENESsi gnates an 15 |

integrated circuit, which is integrated in a
10 Figure 1 is a schematic view of part of a circuit

arrangement according to one embodiment of the present

invention.
In Figure 1, reference numeral 1 designates an
15 integrated circuit, which is integrated in a

semiconductor chip, for example of silicon, which has a
first, front main area HF1l and a second, rear main area
. HF2.

20 Although in the example which follows only one
semiconductor chip 1is illustrated, it should be
expressly mentioned that the method according to the
invention and the corresponding circuit arrangement can..
be carried out at a higher level, for example IWafer:

25 level.

Furthermore, in Figure 1 reference numeral 2 designates
electrical contacts of the integrated circuit 1 on the
first main area HF1l, which is not represented in
30 detail, with respect to a wiring metallization 4, the
contact 2 being led through an insulating layer 7 lying

in between.

Provided on the insulating layer 7 are elastic
35 elevations 3, on the tips of which the wiring
metallization 4 is led, since these tips represent the

electrical contact regions.



seni conductor "chip, for exanple of silicon, which has a first, front main
area HF1 and a second, rear nmain area HF2. 20 Although inztyngﬁxthpjpl e
which follows only one seniconductor chip is illustrated, it should be
expressly nmentioned that the nmethod according to the invention and the
corresponding circuit arrangenent camn. .7 _be carried out at a higher |evel,
for exanple wafer 25 level. Furthernore, in Figure 1 reference nuneral 2

desi gnat es Aksect Loeatedonbact $hef tfie-dut agyat edhsdsCujF1l @R thee first
mai n area HFlteWhéghdi S not r.etgre ented in 30 detail, with respect to a
wiring nmetalTrZat7ToR" 4, P ont act 21Dei FPS ed®tEF ougtPHPR nsuBEEi ng
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35 el evati opsg 3 tips \ahi the wiring netallization 4.is |ed,
since. these ti Sél%r%éltp?%?se%? tlﬁ'fénl\ggl gg ri CAPTEoh Rt ngitd'h%. eiésﬁlﬁAN 2007
7 Al sodl ocatedmohontel f fpsh paiededeeanibel] ofatimuimivabgeat d erGedit 1, in
the edge regiophiar §aCoPPr 853l p which are inelastic and
are intended to Ili m ta}fhe conprgs%g%tg% oﬁéﬁ@gfe aé PETEC Ilé’\?at?%nggg to a

pr edet er mi &I %raxi rum val ue, in order in this way to counteract possible
destruction of the sanme. The second main area HF2 of the integrated

circuit 1 10 adh(ﬁsively bonded onto a rear side elenent 20 of a frane
structure 6@"% PN NGRaYRNEI €8, Bf ke dedihssiid eaniatirshtc ocwkt ehdisg

| aterallDy hkejtorsl ¢dby eXicgledf ohB® a rear side element 20 of a
frame structure by a bonding agent 15, the rear side
element 20 extending laterally beyond the extent of the
integrated circuit 1. Provided laterally alongside the

‘ integrated circuit 1, at a distance created by an.

15 intermediate space 5, is an annularly peripheral
subregion 22 of the frame structure, which in the
normal state, i.e. for example at room temperature, has

an extent up to approximately half the height of the

elastic elevations 3.

20
In the case of this embodiment, the subregion 22 is a
peripheral ring, but could likewise comprise individual.
discrete supports. The annular form has the advantage
that it allows the packing of the integrated circuit 1
25 to be made hermetic, i.e. protected from any

environmental influences.

In this connection it should be noted that, in the case
of this embodiment, the frame structure 20, 22 is
30 specified as being of two parts, but could also quite

well be formed as one part.

Figures 2a-c are schematic representations of a method
for connecting the part according to Figure 1 to a
35 substrate according to the embodiment of the present

invention.



I nttegrated citcuit 1. Provided laterally alongside the integrated circuit
1, at a distance created by an 15 internediate space 5, is an annularly
peri pheral subregion 22 of the frame structure, which in th3 Jidr 281
state, i.e. for exanple at roomtenperature, has an extent up to
approximately half the height of the <el%stic elevations 3. 20 In the case

of this enbodi t subreqi 22 is.a _peripheral ring, but could
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3 JAN 2007 stirfareniofelof cciad taghsthgcpagg of the circuit arrangenent
according to the enbodi nent of the invention, which is shown in Figure 1,

onto a substrate 30, for exanple a circuit board, in the case of the
present enbddi e Sasdeotinteyd adx&fp V- NeiBBdS HRHRY QRS2 2 f}?f‘éthléﬁ s a
of t
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Figure 1 is placed onto the substrate 30 in such a way

that the contact structure on the first main area of

the integrated circuit 1, comprising the elastic

elevations 3 with the wiring metallization 4 located én

15 them, is placed onto corresponding planar contact
regions 33 of the substrate. In this case, there is an
intermediate space G between the lower end of the

annular subregion 22 and the surface O0S of the

substrate 30 at normal temperature, for example at room

20 temperature.

The subregion 22 has a much greater coefficient of
thermal expansion than the remaining structure enclosed
by it, that 1is to say the adhesive - 15, the
25 semiconductor chip with the integrated circuit 1, the
elastic elevations 3 and the wiring metallization or

else the compression stop elements 10.

For connecting the two components, heating then takes
30 place, during which the subregion 22 expands to such an
extent that, at a predetermined temperature, it touches
the surface 0S of the substrate 30 and adhesively bonds.
to it. During +the subsequent cooling down, the 
adhesive bond 1is retained, but an internal tensile
35 stress ST 1is produced, having the effect that the
elastic elevations 3 are compressed and the wiring
metallization 4 is firmly pressed at its tips onto the

contact areas 33 of the substrate 30.



10'the part of the circuit arrangenent which is shown in Figure 1 is

pl aced onto the substrate 30 in such a way that the contact structure on
the first main area of the integrated circuit 1, conprisirmg tjaR Bastic
el evations 3 with the wiring netallization 4 |located on 15 them is placed
onto correspondi ng pl anar contact regrons 33 of the substrate. in this
case, there is an internedi ate space G between the | ower end of the

annul ar subregion 22 and the surface OS of the substrate 30 at nornal

t enper at ur gn fardesxarpl evet dr somesxiivenperpteseiofhesullregebas@2chas a
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netal | i gat isbrat@d 39 e £PPEESSd AN sLePvehgaents 10. For connecting the
two conponents, heating then takes 30 place, during. which the subregion

22 expands to such an extent that, at a predeterm ned tenperature, it

touches the surbaceads=eftdde SEDStutale s eesi el yepondsend o=t .
During the subseguent cool.i ng adhesi ve pond i s retai ned but an

internal t&RSTETSs §FbsPST %Etﬁ#{?ﬁgg%d IFRFRS She MUY hathe he
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el ectrical {GijeClia, bel @18 ed to assist or as an alternative. =

When realizing a connection of this type, attention
15 must be paid to the coefficients of thermal expansion
and the Young's moduli during material selection.
Suitable in particular as the material for the elastic
elevations 3 are materials with a Young's modulus of
E<<100Gpa. Examples of such materials are silicones or
20 combinations of silicones with gas bubbles to increase

the Young's modulus.

Gold is expediently preferred as the contact material
for the contact regions. It is inert and stable and is
25 not damaged when there is possible lateral displacement

during the cyclical changes in temperature.

Expedient as the material for the rear side element 20
is metal or a hard epoxy resin. If copper is used as
30 the metal, the coefficient of thermal expansion would
be the best that can be adapted to the substrate to

avoid any further stresses in the construction.

Appearing to be suitable as the material for the
35 subregion 22 would be an epoxy resin with a high
coefficient of thermal expansion, which makes it
possible to build up the internal pressure in the

desired way. It would in this case be possible for the



5 substrate 30 to a predeterm ned value. A major advantage of this

enbodi nent is that the pressure can be internally generated, wthout the
application of an external pressure, for exanple to the 10 outer area of
the rear side elenent 20, being necessary. O course, an €k} elAalllpressure
of this type can be applied to assistqgr_as an alternative. Wen
realizing a connection of this type, attention 15 nust be paid to the

coef fi ci entsads1Rer MBbn@XPaRSi Ak aﬂéatlaéeéourig}ls z{fdehiﬁrﬂBFh.Qg_t%t erial

selection. Quitable in particular, as the material for the elfastic
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the contact material - for the contact regions. It is inert and stable and

is 25 Aot "amgedatherrpdisratiiompossimde |biey albativeidracemmte  gdii ng t he

cyclical c int er e. i ent she material for the rear
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construction. = Appearing to be suitable as the material
subr egi on BURERIPH2An2BFokfer e1rEaFe h08 Rifgkhecuidswiae Hbrmser mal

expansign, mychl makesdde pRESI blig) torBEi! dygt t PRel %td?{era'veofﬁgrz\ﬁfe in
the desir dtﬂ%lt would in this case be possible for the 2 3 2007
10 adhesi t 5Pe FRAFPILAT 1K< a &THer ¥BSI ageFEace OS of the

substrate still remains intact even at 125°C.

In the event that there is a strong thermal mismatch
15 between the subregion 22 and the rear side element 20,
there could be problems with the aﬁnular form of the
subregion 22, so that in this case division of the

subregion 22 into individual supports would be helpful.

20 Although the present invention was described above on
the basis of a preferred exemplary embodiment, it is
not restricted to this, but can be modified in a

variety of ways.

25 The present invention can be applied in particular not
only to chips, but also to hybrids, wafers or other

integrated circuits.



adhesi on ‘procéss, which is not discontinued when cooling down and
shri-nking occur. 5 A typical application range |ies between -45C and 125C.
If, for exanple, 125C is the maxi num tenperature of the app?dcdiN alf7of the
connection, the tenperature at which the adhesive bond between the
subregion 22 and the surface OS of the substrate forns 10 nust |ie above
this, in order that the adhesive bond beiween the subregion 22 and the
surface CSofst her sebsiRateostill remains intact even at 125C. In the
event that there is a strong thermal m smatch 15 between the subregion 22
and the rear side elenent 20, there could be problens with the annul ar
formof theL subregi anhtegrsved heirtdithi s case division of the subregion
22 into inqividual squorts woul d be hel pful. 20 Although the present

i nventi on Was descri Bed #Bove on the basis of a preferred exenplary

enbodi ment ,3it is notlassicietedatbonhhis, but can be nodified in a

vari ety of ys. 25 The.. Y LQn can be applied in particular not
only to chiérl)vg, but a@%%qogeﬁﬁ%%?%gfg%kg?ls or other integrated circuits. 2
3 JAN 2007 7 - 11 Lisimoflatesignbayens 1 integrated circuit 2 contacts 3
el astic el gyation 4\@dﬂdybggggﬂgéggéigfemgnknsulating | ayer 10 conpression

stop elenent  HF1l, HF2 main area
HF1l, HF2 main areas

5 intermediate space

15 bonding agent

20 rear side element of the frame
22 annular subregion of the frame
30 circuit board

0s upper side

33 planar contact elements

G intermediate space

ST internal stress



5 i'nternmedi at & space 15 bonding agent 20 rear side elenment of the frane
22 annul ar subregion of the franme 30 circuit board OS upper side 33 pl anar
contact elements G internediate space ST internal stress 2 33JANZ0§7 12
1. Method for connecting an integrated circuit (1), in particular of a
chip or a wafer or a hybrid, to a substieate (30), which has the follow ng

steps: 5 pfovi sk be'&@ﬁn@&@Qﬁé'&ﬁ'1@@@éﬁ§te§téﬂﬁtﬁie QB ,4)non a
first main area (HF1) of the integrated circuit (1); prOV|S|on of a

corr esponopmlgtls@ebml ef ext eht@l OFont Befer sPF uet BYRT148) ten2afuNPppER LS| de
(0S) of th%&truch fgg’g)théof?%lgﬁfﬁéﬁeﬁggf the first and second

el'ectrical on‘t act st ructures ving elastic elevations (3);
attachnment of a second msu n area (HF2) of the integrated 15 ci rcwt (1) to
a frame structure (20 t he

, ructure_su rou din ast
partialdly BRHe V%%%%@r%feﬁl %tF?Eu?Eefileaie?ﬁPgﬁcw Fﬁrﬁc UB?g dron ?2‘25l
pl acement of r{her fhsst ghestrizeal eentpstisteyebdea €3rcdit 20)ento the
second electrical contact structure (33), so that the two are in

el ectrical contact, wherein the subregion (22) does initially not touch

the surface Lobl; of bP2, 24BSLEBbRaLAD) sBEORACEECEENREDS BoHRACET) !

anbi ent rrpera ure;
structure (33) on an upper side (0S) of the structure (30);

at least one of the first and second electrical contact

structures (3, 4; 33) having elastic elevations (3):

attachment of a second main area (HF2) of the integrated
15 circuit (1) to a frame structure (20, 22), the frame
structure surrounding at least partially the integrated

circuit (1) laterally with a subregion (22);

placement of the first electrical contact structure (3, 4)

20 onto the second electrical contact structure (33), so that
the two are in electrical contact, wherein the subregion
(22) does initially not touch the surface (0S) of the
substrate (30) as there remains a gap (G) at ambient
temperature; and

25 |
attachment of the frame structure (20, 22) to the substrate
(30) in such a way that the elastic elevations (3) are
compressed, the attachment process including heating after
placement to bring the frame structure (20, 22) to the

30 substrate (30), the subregion (22) expanding to such an
extent that, at a specific temperature, the subregion (22)
touches the surface (0S) of the substrate (30) and, when it
cools down, the subregion (22) remains attached to the

surface (0S) of the substrate.



att'achnment of "the franme structure (20, 22) to the substrate (30) in such a
way that the elastic elevations (3) are conpressed, the attachnent process
i ncluding heating after placenent to bring the frame struc2dréAN 207 22) to
the 30 substrate (30), the subregion (22) expanding to such an extent
that, at a specific tenperature, the_s#Qrggi on (22) touches the surface
(OS) of the substrate (30) and, when i cool s down, the subregion (22)
remai ns attached to the surface (0OS) of the substrate. 2 3 JAN 2007 - 13
2. Met hod, accogdi i q, G aj characterized in that the subregion (22)
is a peri%'her al . gﬂ%&l gar“r%(?%ljrr\g “3. C@E?h%daacc%?ﬂf'ﬁﬁtﬁéléﬁﬁi Ar that
cnaracterized FRSt RAPradiesulii2yion: a(22) ligheare 1 ndeht Dt eds §URROT t
region. 4. Method according to one of the preceding clainms, <characterized
in that agconpmessicen stop-gegion,  (10), which Iimts the conpression of ~<
the elastic elevations (3), 15 -provided on’ tFe*¥PFseThairA dreathdHFl) of
the integrated“&fr ci¥lYayion. NELhod ascoradi NngiheeeRa-0k st he, precedi ng
clainms, charagtetbzed in that a wiring netallizatlon {4) is provided on
the elastic elevations (3). 6. Method according to one of the preceding
clainms, <characterized in that the frame structure (20, 22) has a planar
base regi®n (2MeFhodormekerdinge second odi nthsedA(HRAif the it egrat ed
circuit (1) ischatsached. apd i chpprotrudes |ateral |y beyond the
integrated cirgpit (1) . ?%%d_\f[y%e lsaf}gr egigoncfff)‘ﬂsssmr}/ Stop region
10), "which limits the compression of the elastic
elevations (3), is provided on the first mzin aresa

(HF1) of the integrated circuit (1).

5. Method according to one of the preceding claims
’
characterized in tha: a wiring metallization (4) is

pProvided on the elastic elevations (3).

receding claims,
ruczure (20, 22)
has a planar base region (20), on whizh the second

6. Method according to one of the b
b
[

characterized in that the frame s

main area (HF2) of the intégrated circuit (1) 1is
attached and which protrudes laterally beyond the
integrated circuit (1), and the éubre lon (22) i
connected to the Dbase region (20) a:t a lateral

distance from the integrated circuit (1).



corinected to the base region (20) at a lateral di stance fromthe
integrated circuit ( I) . 2 3 JAN 2007 14 7. Method according to one of

t he precedi ng cl ai ns,

is formed as one part. 5 8. Method according to one of the preé%
1 to 77 characterized in that the subregion (22) is adhesively bonded or
soldered to the surface (0S) of. the substrate (30). 10 g, Method

according to one of the preceding clains,

characterized in that the frame structurg (20, 22.)

i ms

characterized in that the first

el ectrical contagdthesd r Bl &y 4o apd.t he:- second_el ect.rical contact
structure (33) are brought into'hechan?célngbnggét RESFRQOEh SLemBSt hat .

they are displac

there is differemst Adienerhl 2expaaspartof the substrate (30) and the

integrated circuit (1). 20 10. Method according to one of the preceding
£

cl ai nB,

4) has the %l astiechelcevattordigd) tandrhe, seeand Slactsis

structure (33) i
char acter{ zed 'R~ ER&E™ 4R ptin

Claim10,
greater

10

20

25

30

% SFt hZefedpecinab &heh fotdme shrtbeueennmy pl 2mp when

characterized in that the first electrical contact structure (3,

caantact

I
as. plgﬂgr term.nal.re iggs.'ZS 11. thﬁog according to

aterfihaFupeguéns HRA meh

expansPeiestiae lseabbndetegbonscolicihey et astine g{lg\fgtcgonﬁs()S) 30

10.

11.

12.

of.the substrate (30).

Method according to one of the preceding claims,
characterized in that +the first electrical contact
structure (3, 4) and the second electrical contact
structure (33) are brought into mechanicallcontact
in su¢h a way that they are displaceablé with

respect to each other in the common plane when

there is different thermal expansion of  the

substrate (30) and the integrated circuit (1).

.Method aCcording to -one of the ,pfeceding. claims,

characterized in that the first electrical contact

- structure (3 , 4) has the elastic elevations (3)

and the second electrical contact structure (33)

has planar terminal regions.

Method according to Claim 10, characterized in that
the planar terminal regions’ have much greater
expansion than seating regions o©of the elastic

elevations (3).

Circuit arrangement which has a connection of an
integrated circuit (1), in particular of a chip or

a wafer or a hybrid, to a substrate (30), with:

first electrical contact structure (3, 4) on a.

a
first main area (HF1) of the integrated circuit



12 Circuit arrangenent which has a connection of an integrated circuit
(1), in particular of a chip or a wafer or a hybrid, to a substrate (30),
with: 35 a first electrical contact structure (3, 4) on a f23siANBI0P area
(HF1) of the integrated circuit (1) ; 2 3 JAN 2007 15 a corresponding
second el ectrical contact structure- (1353)- on an upper side (OS) of the

substrate (30); +& of_ t ir and second eI ectrical 5 contact
structures (3, “4 @ér %é%)/]i’lﬁgﬁ géatclta%lé evaT %ﬁ%f(@c’n &7 ST WE54RE ur e

(20, 22), whi ch(3l’%) a&I‘t a@he‘élpp@*’asldécd@@ )meifn treabE2yané (he) | nt egrat ed
circuit 10 (1); the first electrical contact structure (3, 4) having been

pl aced onto the seiond el ectri cal contact structure (33), so that the two
are in 15 el eétTi cGPSConPRet ;Of akdhe hEirpameardr mmm(aleczzjldzﬂw ng

been at3 ached dcmtid"&ﬂ: subagﬁ@tar(e@p) in sugh a gy tﬂg(f FE t| £
accor

el evations (3) qiolg*oores d. 20 13. Circuit arrangenen ng to
Caim12, chaf (?t"& )that the frame structure (20, 22) at |east

partially surrounds the integrated circuit (1) laterally with a subregion

(22). 25 14. Cir Aarrange to . ¢claim13, characterized in
that the subre§i g#la%b éégg Ereﬁgr % %pgnnUPéF by dfi odttached to a
second main area (HF2) of the integrated circuit

10 (1);

the first electrical contact structure (3, 4)

having been placed onto the second electrical

contact structure (33), so that the two are lin
15 electrical contact;. and

the frame structure (20, 22) having been attached
to the substrate (30) in such a Way that the

elastic elevations (3) are compressed.

20
13. Circuit arrangement éccording - to - Claim 12,
characterized in that the frame structure (20, 22)
at least partially surrounds the integrated circuit
| (1) laterally with a subregion (22).
25
14, Circuit  arrangement according to  Claim 13,
characterized in that the subregion (22) is a
peripheral annular region.
30 15, Circuit arrangement according to Claim 13,

characterized in that the subregion (22) is: an

interrupted support region.

16. Circuit arrangement according to one . of the
35 preceding Claims 12 to 15, characterized in that a
compression stop region (109, which limits the

compression of the . elastic elevations (3), is



30°15. Circuit arrangenment according to Caim 13, characterized in that
the subregion (22) is an interrupted support region. 16. Crcuit
arrangenent according to one of the 35 preceding ains 12 to 15,
characterized in that a conpression stop region (10), whi @3 PANZE t he
conpression of the elastic elevations (3), is 2 3 JAN 2007 - 16 provided
on the first main area (HF1) of the “l'rh6eg”rated circuit (1). 17. Grcuit
arrangement accerei-ngeo e the; A .pr i ng_ Cl ai . to 16,
characterized ilﬁfg hat a \?\nﬂr,i (rpfgl?rreta |zatqth%%ﬂ(43rl°% g?%%i%&ledc%n the
elastic el evatTOnS9¥aFed181irelicduitlar r angement according to one of the
10 preceding Cains 12 to 17, characterized in that the franme structure
(20, 22) has a planar_base region (20), on which the second main area
(HF2) of 1?he i fitegrated &7 ?“ﬁ@é | EHIEEHD af® whorh it r tides
lateral Py beyormretedingegiatiet cix ¢vit,15 (dharafdethgcguhre '}%[E.(gm is
connected to th,p‘?qenggﬁ@” Q) __at zf)'l ateral distance fromthe
integrated circuit (1) 19" CPPEGE afFantBnBrPvadesr @ndho ohesbicthe 20
precedi ng d ai islervatpons, (3haracterized in that .the frame structure (20,
22) is fornmed as one part. 20. Crcuit arrangenment according to one of the
preceding Clains 12 to 19, characterized in that 25 the subregion (22) is
adhesi vel §8bonded Bt 5ol daredgamenthe suchacd idOS) tof tdies subst r atyes (30) .

21. Greuit armARgemeitg aeqendidg At 9,0 of t E%aracterized in that
the . frame structure (20, 22) has a planar base
region (20), on which the second main area (HF2) of
the integrated circuit (1) is attached and which

- protrudes laterally beyond the- integrated circuit
15 (1), and the subregion (22) 1is connected to the
' base region (20) at a lateral distahce from the

integrated circuit (1).

19. Circuit arrangement according to one of the
20 preceding Claims 12 to 18, characterized in that

-the frame structure (20, 22) is formed as one part

20. Circuit arrangement according to one of the

preceding Claims 12 to 19, characterized in that

25 the subregion (22) is adhesively bonded or soldered
_to the surface (0S) of the substrate (30). |

21. Circuit arrangement according to one o)

f the
preceding Claims 12 to 20, . characterized in that
30 the first electrical contact structure (3, 4) and

the second electrical contact structure (33). are
brought into mechanical contact in- such a way that
they are displaceable with respect to each other in
the common plane when there is differen: thermal
35 expansion of the substrate (30) and the integrated

circuit (1).



préceding Clains 12 to 20, . characterized in that 30 the first electrical
contact structure (3, 4) and the second electrical contact structure (33)
are brought into mechanical contact in such a way that they are

di spl aceable with respect to each other in the common pl ahd et here is
different thermal 35 expansion of the substrate (30) and the integrated
circuit (1). 2 3 JAN 2007 - 17 22. Cjrcuit arrangenent according to one
of the precedi Clainms 12 to 21, characterized in that the first
electric 2'cont§gfc§%ructacﬁ-’éaTG%efPeaF hadccehdimfasticc ebmeati®ons €8 and
the second 5 elpréceéddhgcamt&ihs St 121abure, (33 ~planar . t.erm npal
regi ons. 23. ngﬁgiLiaEEan enent.acgording tOEE%EE%%%fHZt%aﬁé%gtgFEed in
that the planar terfihal- regfionsCad RRREaficIS Greatere expansion haan

seating regionsth# tielatastic elevations (3%3) and the secong
5 electrical contact structure (33) has planar
terminal regions. |
23. Circuit arrangement according to Claim 22,
characterized in that the planar term;nal regions
10 _ have much greater exXpansion than seating regions of

the elastic elevations (3).



