;z{e3e [ X4*60T>F1 - 1 Method for connecting an integrated circuit to a

substrate and corresponding circuit arrangenent 5 The present |nve on
rel.ates to a nethod for connecting an integrated circuit mﬂmﬁmmﬂmw| Wte and
"a corresponding circuit arrangenent. 10 Although applicab ple to
any desired integrated circuits, the present invention and al=sui5¢*he probl em
area on which it is based are explained with regard to chips with
integrated circuits in silicon techrol-ogy= 15 Known CSP (Chip Size Package)
or WP (Wafer Level Package) solutions for connecting an integrated circuit
to a substr¥féhprdve fiogl i alsidriaat iproblams 1mtéfieaey@nt cofcb eAPEE St ULE

changes parkudkabhky LRqgt he fis | arge .circuit arrangenents, to be
precise E!oarti cularly ian t he r%%%?eo%d%’f% ec\?ier%udlgccrae%sainr‘?&”lﬁ”stt ances between

substrate and packaged chip. The different thernmal expansion coefficients

of packagedTher cyite SedaNgenRRN +t3RG SUpsi gi.ve rise tq.,different |inear
expansi ons ggngg WO cpnponents durinée%ﬁe g%%pe%at&ﬁ% ngéQF In the

he t
case of chip S|28E588kéﬂbsl% B9hAFef Icdvauigackages subssentticaldrydtwo types
of connectifAgrsespotndiey bkétreedn heehjdmeztd the substrate have been 30
di scl osed heretofore. The first customary solution for connecting an
integrated circuit to a substrate is the use of ball grid arrays with rigid
solder%%ﬂIéléhobgﬁpsaﬁnlrﬁamhahadhcdpxin&&ﬁléOntwjt@ﬁymaagggy%enal use
this

of an underihtbgikarander A jkRCr e e stability..In the case o
sol ution, the msmateh of tﬁggﬂhgﬁﬁﬂﬂ}xﬁﬁﬁﬁt%%ﬁ?%ﬁqumﬁ% i HLEAAEBE the
substrate, PhOPafti &fSE ©F t¥hd Qthetbralisexpassi onreoaffglciienid weads - 2

to maj or reteabrdittyorickkes Thetpol gde ; Ssheared a in the
event of tegggﬁgéﬁgsthanggg. Thi's coﬂi?ﬁéti m?%{§3$$%t§nth%¥?£FP8biIity,
e

particularly n dse of large, chips. 5 In order to prevent such
undesi fabl e defects, various types of interposer |ayers have been

devel oped, MhbGh sesye ress buffers between the chip having a | ow
thermal expansi on coeffﬁ%%@%t%iﬁﬁat @‘gﬁﬁ§§ra9é h¥¥Fng (Wafer Level

ackage) solutions for connecting an integrated circuit

to a substrate have reliability problems in the event

of temperature changes particularly in the case of

20 large circuit arrangements, to be precise particularly
in the context of ever decreasing distances between
substrate and packaged chip. The different thermal
expansion coefficients of packaged circuit arrangement
and substrate give rise to different linear expansions

25 of the two components during the temperature changes.

In the case of chip size packages and wafer level

packages, essentially two types of connecting

structures between the chip and the substrate have been
30 disclosed heretofore.

The first customary solution for connecting an
inpegrated circuit to a substrate is the use of ball
grid arrays with rigid solder balls or bumps for
35 mechanical connection with the additional use of an
underfill in order to increase the stability. In the
case of this solution, the mismatch of the thermal
properties of the chip and of the substrate, in

particular of the thermal expansion coefficient, leads

LTy
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10 a high thermal expansion coefficient. Such solutions . increase the

hei ght of the construction, the nunber of connections and at |east the
~costs. Figure 4 shows a diagrammatic view of a part of an 15

i nterposer-type circuit arrangenent for elucidating the problemarea on
which the invention is based. In figure 4, reference synbol 100 designates
a circuit substrate, for exanple in the formof a nodule board. 20

Ref erence synbol | a designates in combidiati ve fashion a package of an
integrated circuit, which is a chip 5 in the present case. The chip 5 has
contact pads 6, at which electrical connections of the circuit situated

therein aretroouras EOWlQ.atﬂlQL1CE§SkqgksAn THd eIRAMRYr 18aRPsi SnAPPbEed on
the front si of the chi means_of an adhesive | ayer I0, which

i nt er poser Fﬁl@tQﬂ?Xm%ReEheaeﬁéé&tM@nﬁﬁmﬁ?ﬁ%ﬁﬁﬁ?mﬁ?%hg?eadgh?sare

routed in acowsiele raedlyed dut dincwadhesd vee Biapbi chy ar paeenoathedyt ant he
cont act pad% 6 at. _one f their .ends 30 . and to connection regions 140 at

t heir ot her endcaﬁﬁeol ﬁﬁéﬁ @qﬁf%HOV|ded on the connection side AS of the
package 9a. The connection regions 140 are connected to a rewiring having a

plural 1ty ofrCoRnget! eB rea s S0uUA1 o U ALY dedel s CORRGALLEN 10 a

correspondlng unb I on regions e CIrCUI Substrate
100. - 3 twmes mthantegboasd dlaxars chlﬁV@orb@@@t i devebopedl i wadchy

correspondi R SQl des Bakbss3QRFMRL L NRSONPRET icPR oF 8 WNRy 14010450, an
underfill agent 5Q in the form of an adhesive additionally being. introduced

bet ween 5 cit&ER lﬁﬁﬁ%@ﬁ%Pﬁo@oéﬁgthﬁéFp6§%% Y ARPBREAPSUPAFIBA 20, for
exanpl elrade Ofighnt el ee&pem&ymr eébéffﬁ.éléfl@\ll drctronsbhetieas si de of

the chip 5. .T rok | i pes e 4 desi e a flexure 10 influence V
- on account ofniﬁg¥ﬁhl s?%f%hgs wﬁh§h<h3§%Pﬂe Fect HEhatt™ %ﬁ *t RE case of
a geonetry @fortdﬂqétnqme,artd]@tecﬂ@steglhms:ostrs particular, are subject to a
high stress ST. This sfress ST is ultimately the reason mhy t he outer

sol der balls are often sheared away or 15 torn away in the event of
t enper at ur e FiSBGed.  FhgliFe & SHeWF I tdgr afiari O%i éw BRTE (it 28f a

chi psi zest ypgetd paeetrétryrzpaélqsaimlé Ofr hNGEMASKE ngth@lQEQBbQ&Thér @aecon which
the invention iis based '

q} ontrast to the arrgﬁg i n accordance
wi th Fi gure ®4°5ET & sser Jscfibr’iﬂf? S §TH 19 B RETR t he arrangenent in
accordance wth figure 5. Rather, a dlelectrlc | ayer 25 is S|tuated t here

on the frontysl feyeh, VB of HgsRALP £yl WOl ekog Lol auer tiger o are

provi ded connec Oh regl ons conn he CONL AC via the
rewi ring. Amallsgeiadiey t Hor hexeraipl eracthoe dﬁngmt @fFlagumedules@Ioeeﬂd balls 30

are proyhdete s LELT QLIS alﬁ&@éﬂbﬁé‘%eé‘”gnehgﬁﬁﬁhQ@EvéO £GQRAABAL ;0N

bet ween the package 1b ' wth the chip and the circuit substrate 100. In
order to pr&ATEIsiY am &HH@@FPSBPeCﬂF&Wﬁg BReyFhofi 5ot dePiPa sdfder

resist layertf p2Oséstf wddwer nohe m\p ded mrs tbenegpnegiddasn 6) dat AS,
whi ch | ayer ggs the effect that the go der s 30 are nalnt |ned at

the | ocati on Jﬁ?hv 688 and3do nOtUFY h?%ﬁa?’ ﬁ%Fhl% %ﬁﬁﬁblg tt8
underfill Ieghﬂréﬂh|arermpmtﬂdhtmwandaﬂhespueSLdyerAnslpm@wp@e@rfdﬁ

stabilizgtions aspplied on the front side VS of the chip 5 by means

of an adhesive layer 10, which interposer has, in the

center, a feedthrough through which leads 7 are routed

in a manner sealed by an adhesive 8, which are

connected to the contact pads 6 at one of their ends

30 . and to connection regions 140 at their other eﬁd, the

latter being provided on the connection side AS of the

package la. The connection regions 140 are connected to

a rewiring having a plurality of connection regions 50

which are provided for connection to a corresponding

35 number of connection regions 110 on the «circuit
substrate 100.



- 4 A further solution for connecting an integrated circuit to a substrate
is the use of elastic elevations, which is disclosed in WO 00/ 79589 Al. The
| atter discloses an 5 el ectronic conponent having flexible raised portions

‘made of an insulating material on a surface, an electrical contact being
arranged on the flexible elevation and a conduction path being arranged on
the surface or in the interior of the flexible elevation 10 between the

el ectrical 1taGte Ay it e tron d r.cul ant_ag .t his
solution i s?gmgrrg'h er cloér;a?i r égtal oegl%cgtlﬁh(%a,cl aaﬁf‘gﬁgﬁ% iqa%i 1@?%31%%% | ower
costs. |In thi¥scesureerneang solsamndvnl ko TolkrEwern athestorngchbbad t he

el astic contagtogkemants 191,0 dheud@esEbsir abentOne disadyantage gf this
solution is that the di smggtl on of reat fromthe integrated circuit is
&6{5@3 1 PG

significantP} p 5V t ieALEEEORR LY exPEREII aSti OB DNt BEEVRERBNENt S
than in § hectaseiof sabkdeatkallld®. aAdf unttkepodiesadsant age resides in poorer
mechani cal fixing. One object of the present invention is to provide a 25
sinple and cost-effective method for connecting an integrated circuit to a
substrate afd gncepsedptidnngci ricui texaamphgenade ofii cbnt eanspsreatgel y

uni nf | uencegpby! @%rm,gnit%ngksbiega aevedieLese gjaaegczﬁd dfieat i 3si pation

BY%
properties. 50 ccordin L hi's 1nvention, this object 1s achieved by
nmeans of the-nefMddPreKEFonhéREP ng Tan Filausgr 4t e igrate tto Aleubserate

according tenEhaefcd andnt hecRidesPONEh dEnLl Metibha BERangegRNthaggerding to
35 Claim 11’t The #ge% on. which ,the present invention is based resides in
confi guri ngPfe @ESRTt ed Comit all &t 0fi€SPn ©F - 35 ISUACLY Wl t RBESt he

first grouptebeconhactedgeyims dror,m in rpardi coectaon sndjébe secand group
of contact .0 f.Qr.m St i onnegti on he,package and the

substrate. B%%\'k}l %t%tfgggf 5(:Irt}i teﬂa%]Se Sgtrrrc%snsgeé;rrfenjfs, \gfﬂ"ﬁ%{;ei u§ %ogglgﬁ%, on the
one hand, t&hyl &8¢ cabkgrcaalsat bal b tdve thEreml siesmadcgwdyut oon t he

ot her hpnd &g ABLALA A2 §ROA disSiat s theat dxed mechani cal
linking. In this co?nine(rzlti on, it nshoul ?Tegrg)errgntl onecg%%gft t he cont act
regi ons need not necessarily 10 have an electrical contact function, but

rather may a@tgurkedstshoafst lay diane HiMat i theswed # nechant cat dupgipon. |t

was found in.the_tconceptj on of the gresent i nvention tha%aethe ef%gct of
different |SA&ar "ékfansi onelt's 185 §PRACBFLt hd OFr eat BICt9RE Hi%t afifE from a
neutral poi ptropfletmhereiar om twharahangenmemtver$tiant iing Hasew.a speci fi ¢ di stance
fromsugh a neutral point, the stress that arises during tenperature
changes can _no | onger be cushioned by the package, and the weakest
conponents IP0 §OREFESIy ftRe $HEderriangsmensrelfeserepsdansenceithe sol der

connection irs gu@le MEM el astd coaddr-t €3r g ravareabave thespegcid i grshgar force.
arrangement 1in accordance with figure 5. Rather, a
dielectric layer 25 is situated there on the front side
25 VS of the chip 5, on which dielectric layer there are
provided connection regions 150 connected to the
contact pads 6 via the rewiring. Analogously to the
example according to Figure 4, solder balls 30 are
provided, which provide a mechanical and electrical
30 connection between the package 1lb with the chip 5 and
the circuit substrate 100. In order to provide {sic] an
undesirable flowing away of solder, a solder resist
layer of 120 is furthermore provided on the connection
side AS, which layer has the effect that the solder
35 balls 30 are maintained at the locations provided and
do not flow away. In this example, too, an underfill
layer 50 in the form of an adhesive layer 1is provided

for stabilization.



The specific location of a neutral point depends on the 25 geonetrical
construction of the packaged integrated circuit and the substrate.

_Advant ageous devel opnents and i nprovenents of the respective subject matter
of the invention are found in 30 the supctains. In accordance with one
preferred devel opnent, the first group of contact regions is arranged in a
near region surrounding a point of the connection side, and the 35 second
group of contact regions is'" arranged outside in a far regi on surrounding
the near re In accordance with a further preferred devel opnent,
t he poi nt %e§wm®ﬁﬁnqaﬁﬁu§%pnrfqnmﬁanmgwlmﬂ am entegratﬂdanredeternlned

direction Oftot he faskags:c Sid ntﬁgca @a%cfe oI A fgié@ﬂlgﬁgf %f\g

devel opnment,, the caqntact ons_ of first group conprise so
wogl

el ements andSt e SCsact Qnﬁpéﬁ9§%%'%%cd%@ﬁg¥®Bbe€oﬁ$$F%@59$a§ﬂlc

el ements5 l@lertacadcdasespphehta havihegr frsfesred xﬁ%@ldopﬁs@hoh@e -
pl astic eleggg%s %&nprlse el ectrically conductive poly gnd/or adhesi ve
and/ or silitans. PF alor dAIF %ﬂ%qga. e hHed pr%ﬁer?edSHE 8FBpnefAl, the 15

pl astic eIeﬁéﬁp§rac@lpr@mnda¢bmtﬁerngxﬂakm&ﬁ@edne&ml that i ijeatblibei r side
to be conneelieqschBrachl dance e ih ./ WLPT pREgherfed devel gpmept, the
55 8/0

plastic elenments conprise electrically oncon
adhesi ve an8M&tasel |%anénanﬁfl%rénﬁﬁ@\lpded3ﬁm thea el e ehegamnnect at

their sigle b@tm@eﬁonwet et 13 4 dt ereannect beiag @kscténgek%xngennect ed
to the |nte%rated circuit. 25 In accordance with a further erred

devel opnent | fﬁ&lﬁack ﬁ§¥a§ﬁaﬁﬁté?%o§@%%Nﬁ?#ﬂi?Q%n#SsﬁHeS@ﬁlﬂﬁé

i ntegrated comemmhpthba Cﬁﬁm@ﬁtlOnaregigmék(ﬁréﬂﬂéhﬁ@ﬁk%geaﬁgjngopéQVIded on
that side of, said |F$ ser ghhch IS rempte.fr n1the nte rafed circuit.

30 In accorgance with urt% 2PPr et Pt ed eVl égﬁé%ﬁég8 Thas an

i nsul ati ng Bd@éﬁl@ﬁhMub¢m®nth&(ﬁiaﬁtmmecontegtae&émenmewdntdhEhe
connecti®on Legisers+f the package being provided on that side of said
insulating 35 layer which is renDte‘fronlthe integrated circuit.

One disadvantage of this solution is that the
dissipation of heat from the integrated circuit 1is
significantly poorer in the case of flexible plastic
20 contact elements than in the case of solder balls. A

further disadvantage resides in ©poorer mechanical
fixing.

One object of the present invention is to provide a
25 simple and cost-effective method for connecting an
integrated circuit to a substrate and a corresponding
circuit arrangement which remains largely uninfluenced
by thermal mismatch but nevertheless has good heat
'dissipation properties.
30
According to this invention, this object is achieved by
means of the method for connecting an integrated
circuit to a substrate according to Claim 1 and the

corresponding circuit arrangement according to
35 Claim 11.

The idea on which the present invention 1is based

resides in configuring the elevated contact regions in



In accordance with a further preferred devel opnent, the package is provided
at least on the rear side of the integrated circuit an encapsulation [sic].
5 Exenpl ary enbodi ments of the invention is [sic] illustrated in the

"drawi ngs and explained in nore detail-ifn the description below In the
figures 10 . Figures la,b show a diagrammtic view of a part of a circuit
arrangenent in accordance with a first enbodi nent of the present invention;
15 Figure 2 a di agr tic.view of a part of a circuit _arrangenent in
accor dance wi Qﬁ’mia seécon % r@ﬁs%fgf?\'épp?%sEﬁPtPﬁgeﬁ?ﬂéﬁ?SZ(goﬁg‘gure 3
shows a di agr antgtidc wdmweofianpand ofthe cbecohtl agramgenreit contae¢or dance
with a th'f@é@ﬁ@%@'?%gm(%ntg?a@&?ﬁe@bdd@é%ydﬁnﬁeéﬁggﬂ9?58 éa%ﬂ%“% a

di agrammatic view of a part of an interposer-type cifcuit ar angeﬁent for
el uci dati ng 3e ‘PhobFERsaraieon Bihi ehrthe iofvesitloable basedgeardtt30 Figure

5 shows & dijagragmehue Wy 0518, Paht Qe aokBi RSz e-tyPR1GELGEL 1y
arrangenent for el uci dzél ngaghe probl em area on which the inventi or¥ i's

based. 35 | TYRENSANG €O i HBRt iTERMe PEMRRECYNDELE J¥si et ethgént i cal

|
or functiondlang itdennatatatanst idaedt dpasipation @f Hdgurgsdl &ixBdshow a

di agrammat i i .0f_.a ry.of acircuit arrangenment in_accor ce with a

first enbod?nr(ree\er}flt%\ﬁol%at epg?}éégﬁt iﬁ\/eﬁt{ilgn.c%ml FYtr etfa,s %‘?]:$eﬁ€e symbol
| a' desi gnafetd onedi fhihed pavkagen Wi thregf des snéedmohenexaspke iily Fi gure
4 by theof avladddin OfeLbescONNEEhLARLSidn AT ors IR DALLS, 3Ra I g, Provi ded

only on connection areas 1 ocated wthin d speci near region IR

- with . regaf@ad Rarédthr davsoiml e thammalemeciargoiadt NMdtsiontor the x
direction, the point at which the thermal msmatch of the different 15
conponent s tlet%s the least influence. In other words, no stresses or only

very smal | str &&ed BB Theree GRREEPLPRsSEsT PRcPESSEN £RVPRELSESI Ng

di stance fr anathe theut edlf goai no tNPdiVitkeltientt he inearr r egbansiBnssaiid

stressesgc ar trict t nitude .which does not 20 Jead to,

destr uc?l5 ve%arlre{ed Zcrealjt'i o.tﬁrge i.ﬁrgﬁgggagé%o ltsﬁeam&éesif?reodn t%nﬁ%’rlgf ﬁg ePOHAhge
range.” Accoredi nghy, cdomuddt epeghoasmeot . cdifrrection foomhes cispegiitf isubst r at e

100 are sol darsthaldes 30chhed g 23 We&@f‘%%a?r?&ntthe Eflée ersl;%aft gtggr

region OR are ,so |ar ge .that they cannot ured by so
Cor r espondi RFINFES nOPRLEJdenbBUPREALULE| aghpRIBBNIERE | VI pllesded ebements 35
are provi dedushdreeal dhetkor pasragei NGneONRCi Ok 8§ €agokbOnenhch plastic

20 generally the solder balls - are destroyed, since the
solder connection is not very elastic and tears away

above a specific shear force.

The specific location of a neutral point depends on the
25 geometrical construction of the packaged integrated

circuit and the substrate.

Advantageous developments and improvements of the
respective subject matter of the invention are found in
30 the subclaims.

In accordance with one preferred development, the first
group of contact regions is arranged in a near region
surrounding a point of the connection side, and the
35 second group of contact regions is’ arranged outside in

a far region surrounding the near region.



30 el enents have a netalization region 38 of a solderable netal at their
connecting side, i.e. the side for connection to the circuit substrate 100.
Wth, reference to Figure 1b, the connection to the 35 circuit substrate
100 is effected in the region of the solder balls 30 in a custonmary nanner
“and in the region of the plastic elenents 35 with the aid of additional

sol der 39, which, in this exanple, is gpplied to the - 9 corresponding
connection areas 110 of the circuit substrate. The resulting connection

bet ween the package la" with 5 the chip 5 and the circuit substrate 100 is

significantlﬁlless susceptible to the stresses ST which_arise on account of
the ther mal 1Hi 8REPEABECETHIIEN @ Herdingr RFARTERT | CepracPrentt ehBfts 35

can be conppesaed)idisl alpgd-@idhaicstprigdthe aesiteri fdfcant | yxdénar eat er

extent. Although_.all the contact regio 0, 35 have an electrical function
inthis exeﬁpgg?9eéﬁ68&Pﬁ§nE,rFﬁF§°3s°%§F%§b£&%ﬁ%ﬂey necessary; it is
possi bl e, by way of 15 exanple, to provide additional contact regions 30,

35 having ORLY ;BcBRGNARECH: ol f MALIdBHARL LA THOGL linoft QUERL2 Shows
a diagranmmatic view of a part §t a Circuit arrangement’ I n atcordance
Wi th a secoffnNEABEdi Aeaions tdE prieserfillisivedttioo’. TRBPEFS6di Aehdekn

accordance wibhehtgurshd €REr &sRNLS: t elbhEnknayn QhécgécéﬁdaBQSHBnt
expl ai ned above with 25 reference to Figure 5. Here, too, the Contact
el enents hatB8MBEEASr BLaPHed BASMEEtBorm of solder balls 30 in the near

region IR of the neutral point NP. By contrast, elastic plastic elenents

made of nonc uctive mat.erial have been ovided.in the 30 copnnpection
region§1€50?glgg§ 58apﬁetﬁ a@rékﬁéh??}fr%¥ﬁfﬁ% n%%Y?%ﬂpTﬁﬁFOnEHTSO' are
not conduct Pyeshére, dlementier senve sl y eflectndcaddiycal condnettiven. In

order 1o Progighed SARJUE! LYREMRCEHORl Ailiedn e i ng which 15

connected to the contact pa of the chip I nterconnects 150', have
been routed to the surface of the elastic plastic el enents 35.

Consequent | yn agcbirdaheef iwitth embosdiimnt peotdpred deve 18pmaReyeththe
packag%i%b' inth.the chip 5 can be adhe5|veIY bonded or sqldered onto the
ci rcui th SubBtPELtEC1GIE T taFe FISNHISS (Bl R hiteviPd %é]rﬁa BEYant ages as

in the firstoentadi mentheir side to be connected.

In accordance with a further preferred development, the
plastic elements comprise electrically nonconductive

20 polymer and/or adhesive and/or silicone and are
provided with a metallic interconnect at their side to
be connected, said interconnect being electrically
connected to the integrated circuit.

25 In accordance with a further preferred development, the
package has an interposer on the front side of the
integrated circuit, the connection regions of the
package being provided on that side of said interposer
which is remote from the integrated circuit.

30
In accordance with a further preferred development, the
package has an insulating layer on the front side of
the integrated circuit, the connection regions of the
package being provided on that side of said insulating

35 layer which is remote from the integrated circuit.



5 Figure 3 shows a diagrammatic view of a part of a circuit arrangenent. ia-. .

accordance with a third enbodi nent of the present invention. 10 The

enbodi ment in accordance with Figure 3 differs from. the enbodi nent in
-accofdance with Figure 2 only insofar as the region of the rewiring is

| engt hened over the side edges of the chip, which is usually also referred
to as fan-out. 15 Although the present {nvention has been descri bed above
on the basis of preferred exenplary enbodinents, it is not restricted
thereto, but rather can be nodified in diverse ways. 20 In particular, the
present i nvémt idgitgwanze enpiloyedfnothenl préderchadpsebei optieotf, othleybri ds,
wafers or o it a > WLQUILLS. oyer, e..Loyent. j

restricted ,o%?ﬁéﬁhggirﬁgﬁgggggcit?eéégg€L¥§k %ﬁgré%§¥eﬁ%éﬂ£yb o?§%5 10 15
20 25 30 10GEYSEHATes ssithcatid GFn R satliasniero, [s68d 140, 150" Connecti on
regi onsLi nesAdhesi ve conpositi onASConnecti on si deVSFront si deRSRear

si de5Chi 10?phesive | ayer 15l nt er poser 30Sol der hal | s35PI astj c ,

el ement sContATRIEdY . BRRPAHPSRE T onOBNeal ¢ egitHVEREAC egt Dn1dSikla’ | | b’
, | ¢' Package iildaisudiartgoc hiipNPeet r alr apdingisSTahkes eWpllaxdumedl in more

ef f ect 39Sol der; "lint erco i.el ectri ¢120 sSol der resist |ayer - 12
Patent d ai (r%i%t]fq’q"l\/el?h%&%f (’gfréesgcérﬁl elgc Cinngbealnoq%’nt egrated circuit (5), in
particular froma chip or a wafer or a hybrid, to a

In the figures:
10

Figures 1la,b show a diagrammatic view of a part of a
circuit arrangement in accordance with a
first embodiment of the present
invention;

15

Figure 2 shows a diagrammatic view of a part of a
circuit arrangement in accordance with a
second embodiment of the present
invention;

20

Figure 3 shows a diagrammatic view of a part of a
circuit arrangement in accordance with a
third embodiment of the present
invention;

25

Figure 4 shows a diagrammatic view of a part of
an interposer-type <circuit arrangement
for elucidating the problem area on
which the invention is based; and

30 '

Figure 5 shows a diagrammatic view of a part of a
chip-size-type circuit arrangement for
elucidating the problem area on which
the invention is based.

35

In the figures, identical reference symbols designate

identical or functionally identical constituent parts.



5 substrate (100), which has the foll ow ng steps: provision of a package
.(1a'; 1b'; Ic') for the integrated circuit, which has a connection side
(AS), on which there are provided a plurality of connection 10 regions
"(150; 150, 150') for connection to the substrate (100); provision of a
correspondi ng plurality of connection regions (110) on the substrate (100);
15 provision of elevated contact regiogs_(30; 35) on the connection regions
(150; 150, 150') of the package (l1la'; Ib'; 1c') and/or the connection
regi ons (110}i85r%gel%ubi§r te (100),; 20 the el evated contact regions (30;
35) conprising-a first’'group’df €o LAMEGtts (B9 @fid aa psetonelf geroup of
cont act regi ®A5CHRE); PSrangatéron ofira canpeethaBeOf wf@hpagkaggiggg'; 1b';
1c') to the éﬁpgagﬁggt(g90§8¥igg%ggngl§%%%§$:contact regi ons (30; ); the
; i

el evat ed contact regions ( eing *Jlired 30 in such a way that
the first group of contact regions (30) forma rigid connection and the

second groupInf gurRtad 1=€9i 0 or | as{ L ¢ connectiqn between

t he. packagem%ia' ; %b' ch) gﬁgéﬁﬁécéqbg}f@tc’g (1%). §%sigr]\?gtterﬁ)d a

according to B he9, R¥GF2Ee erilieeh i fiffars hd rom sther ospanpleoniact

regions (30)Figuseranged dire atacer chedl, O | Ble subhadading & pel ns(NP) -
contac

13 of the c i i.d AS), and the second group o regi ons
(35) is arr a%l)&g%g%uggllgg |ejnd aa%%r PrOFiOed (391 % uPPo@RiiNeF tiien neneasegi on
o

(1R). 518, Mthod erziordi nyittirCl @ mspecdlfdachetirzedeyiohhat gt gy pRi Nt

(NP) lies appsgxiaetsly Lo cent an extent in a predeterm ned
" direction (x) %f t he packaggp%}asggﬁg'gglc'). 10 4. Method according to
Claims 1, 2 or 3, characterized in that the contact regions (30) of the

e e e e N T
char act eri z mismatch of the different
components has the least influence. In other words, no
stresses or only very small stresses occur here. These
stresses increase with increasing distance from the
neutral point NP. Within the near region IR, said
stresses are restricted to a magnitude which does not
20 lead to destructive alterations in the case of the
desired temperature change range. Accordingly, contact
regions for connection to the circuit substrate 100 are
solder balls 30 there.

25 By contrast, the stresses in the far region OR are so
large that they cannot be endured by solder balls 30.
Correspondingly, in this embodiment, elastic conductive
plastic elements 35 are provided there at the
'corresponding connection areas 150, which plastic

30 elements have a metalization region 38 of a solderable
metal at their connecting side, i.e. the side for
connection to the circuit substrate 100.

With reference to Figure 1lb, the connection to the
35 circuit substrate 100 is effected in the region of the
solder balls 30 in a customary manner and in the region
of the plastic elements 35 with the aid of additional
solder 39, which, in this example, 1is applied to the



in that the plastic elenents conprise electrically 20 conductive pol yner
-and/ or adhesive and/or silicone. 6. Method according to C aim§5,
characterized in that the plastic elenments are provided with a 25

"sol derabl e netal coating (38) at their side to be connected. 7. Method
according to Claim4, characterized 30 in that the plastic el enents
conprise electrically nonconductive'bd3yﬁer and/ or adhesive and/or silicone
and are progpdedspphbiiagnetanhnectiinner earasect {UB0"of athé hecirsudle to be
connect ed, §gggtk9£%®connect being electrically connected to the integrated
circuit (5). 35 8 thod according to one of the preceding clains,
characterized 510 15 20 - 14 in that the package (la') has an interposes

(15) on theTfléori‘fesﬁil‘i@.r(%/séoﬁﬁe&t'@ohmb%ﬁ;r@e@fj @hécwafckgé)e tde goppection
regi ons (158% of the pagkage (1a') being provided on that S|de of said

i nt er poses WAfch G&R endt e #R6m ttmee i nfegFELéd cFrRef¥ats) . 190 medfod
according tSlgnefm&ahheypae@edlsm@cﬁpmrmel t® the cherassesi gedwhichhat the

package (1b ) ha. front sid (
connect i on reglonsltlgﬁ) I %élﬁﬁl Fg§F88 dﬂl%%af%P%T ﬁ%ﬂ1at?ﬁg | ayer
whi ch is reherauser cwiatid 5)el@mt1msuphasngcl apéena nitrst eg?Sat ecamci rbait of

the packagecbllirosthal siff.olisaih Thoubiecntegraledisf chethedy

accor di to ohe o he precedi ng clarns, charac erize

(1b'; 169) PEeprBYi B88SRL -1 east on the rear side (VS) [sic] of the
|ntegrated circuit (5) an encapsul ation (20) [sic]. 11. G rcuit arrangenent
havi ng a cog&ggtlo n integrated circuit, (5), iIn partlcular froma chip

or a 25 waf | hyB# d, ¥ a QPstGhat 98BS haling3> have an

electrical: function in this exemplary embodiment, this
is not absolutely necessary; it is possible, by way of
15 example, to provide additional contact regions 30, 35

having only a mechanical or thermal/mechanical
function.

Figure 2 shows a diagrammatic view of a part of a
20 circuit arrangement in accordance with a second
embodiment of the present invention.

The embodiment in accordance with Figure 2 corresponds
to the known circuit arrangement explained above with
25 reference to Figure 5. Here, too, the contact elements
have been retained in the form of solder balls 30 in
the near region IR of the neutral point NP. By
contrast, elastic plastic elements made of a
nonconductive material have been provided in the
30 connection regions 150’ located in the far region OR.
The connection regions 150’ are not conductive here,

but rather serve only for mechanical connection.

In order to produce a conductive connection to the
35 rewiring which is connected to the contact pads 6 of
the chip 5, interconnects 150’, have been routed to the
surface of the elastic plastic elements 35.

Consequently, as in the first embodiment mentioned



a package (1la'; 1b'; Ic') of the integrated circuit, which has a connection
side (AS), on which there are provided a plurality of connection regions
(150; 150, 30 150') for connection to the substrate (100); a correspondi ng
‘plurality of connection regions (110), on the substrate (100); and 35 -

el evated contact regions (30; 35); which connect the connection regions
(150; 150, 15.0'") of the package (la'; 1b'; Ic') to the connection regions
"(110) of the substrate (100); - 15 the elevated contact regions (30; 35)
conprising a first group of contact rcegipons (30) and a second group of
contact regions (35), which are configured in such a 5 way that the first
group of contact regions (30) forma rigid connection and the second group

of contact i Qns 5) forman elastic _copnection betwe t he package
(la'; 1b'; %ggygéndQ%ﬁL §mégq%ﬁe ?ﬁéO)ngg 1%%ewbt actorthg P6 O aim
11, charact egheedvehyt hatondedfi et gsolpeatdcondmicd r efieonscl{BOhits
arranged in egi ( r r.qundi ng. ol nt P) _of t.he connection
side (AS), gﬁggﬁﬁétée%éﬁg g%@%p§gf1%5%%%%%§ggrggi5%glﬁ§% ?%?a??gﬁged

out side in advartpegroas( OR) ther fousdi egoodismendar region (I R). 13. Method
accordimg to Claim12, characterized 20 in that the point (NP) lies
approxinateh in the center of., an extent in a predeterm ned direction (x)
of the pack égu(:?a . §pows| @) dipgragmaids add6rdi A§ td Gt Of1, 212 or
13, 25 charattenized drvihgéméfe canf achceegdanse(30)iwh the fir$kggroup

[ d th tact [ 35) of th d
Compr i se pi Saepe nEERoRE B0S BI sl AR ng 10 Glaimaa, O

characterized in that the plastic elements conprise electrically conductive
pol ynmer) ;andfQp @HB%E&%%E%anQ%é%deQHE% ﬁgk&ﬁFi£@§QQ§ geepLding Lg daim
15, characterized - 1 .

the embodiment in accordance with Figure 2 only insofar

as the region of the rewiring is lengthened over the

side edges:of the chip, which is usually also referred

to as fan-out.

15
Although the present invention has been described above
on the basis of preferred exemplary embodiments, it 1is
not restricted thereto, but rather can be modified in
diverse ways.

20

In particular, the present invention can be employed
not only for chips but also for hybrids, wafers or
other integrated circuits. Moreover, the invention is
not restricted to the materials specified.



in that the plastic elenments are provided with a solderable netal coating
.(38)+at their side to be connected. 5 17. Method according to C aim 14,
characterized in that the plastic elenents conprise electrically
nonconducti ve pol yner and/or adhesive and/or silicone and are provided with
a netallic interconnect (150') at 101their side to be connected, said

i nt er connectt 5 Rf d1efaranes |symunkected-to the integrated circuit (5).
18. Method according to one of the preceding Clains 11 to 17, 15
characteriz%qmﬁn t hat the package (la') has an interposes (15) on the front
side (VS) of the intedrdi@t-ciS¥AETg®), the connection regions (150) of
the package 20 a') bei mhqapaidad on that side of said interposes which is
20 remote frgm tihe integrated circuit (5). 19. Method according to one of
the preceding dairfs 11 to 17, characterized 25 in that the package (1b';
lc') has an LitRsdio8'i ngdrameert i@@b)raaidrhe front side (VS) of the integrated
circuit (5),7 the connggtiqQn regions (150) of the package (1b'; 1c') being
provided on _that side _of said insulating .layer which is renote fromthe
integrated Gircuit (5PINEEiMe awmpesd tdcoor di ng to one of the preceding
Gainms 11 tasl9, charavhnelkic2864 nitfat the package (1b'; Ic') is provided
at Ieas#oonV§5 t he rear side (VS) [sic] of the integrated circuit (5) an
encapsul ati on (20) [sif¢PRt side

.AL. A AF. AFRSAY?. As. AReAu. Aile. AS{@. A . Af. Ay% A A Rhjvw?Cl N Oy

} xsni d_Z] cafkca] ca] ca] %h a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca]ca
v ]ca]ca]ca]ca%ca]ca]ca?ca%ca]ca]c<a!56)/
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u+,, % }.xsni d,.Z] cal ca] cal] caJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca]ca]égfca? a] ca] ca] cal-€8FcBpdapcalcal % (-2.8...////1112: 3;
3U3V33#44453666P7Q71 72888tic elements
}xsnid_Z]ca ca]ca]ca]ga%ga%ga#ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]caJcalca ga]ca]ca] S'tarcapegds; -

Metalization
IR Near region
20 OR Far region
la,1b,
la’,1b’,
lc’ Package including chip
NP Neutral point
25 ST Stress
\% Flexure effect
39 Solder
15077 Interconnect
25 Dielectric

30 120 s Solder resist layer
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integrated circuit, which has a connection side (AS),

on which there are provided a plurality of connection

10 regions (150; 150, 1507) for connection to the
substrate (100);

provision of a corresponding plurality of connection
regions (110) on the substrate (100);

15
provision of elevated contact regions (30; 35) on the
connection regions (150; 150, 150’) of the package
(la’; 1b’; 1lc’') and/or the connection regions (110) of
the substrate (100);

20

the elevated contact regions (30; 35) comprising a

first group of contact regions (30) and a second group
of contact regions (35);

25 creation of a connection of the package (la’; 1lb’; 1lc’)

to the substrate (100) via the elevated contact regions
(30; 35);

the elevated contact regions (30; 35) being configured
30 in such a way that the first group of contact regions
(30) form a rigid connection and the second group of
contact regions (35) form an elastic connection between
the package (la’; 1b’; lc’) and the substrate (100).

35 2. Method according to Claim 1,
characterized

in that the first group of contact regions (30) is

arranged in a near region (IR) surrounding a point (NP)
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in that the point (NP) lies approximately in the center
of an extent in a predetermined direction (x) of the
package (la’; 1b’; 1lc’).
10
4. Method according to Claims 1, 2 or 3,
characterized
in that the contact regions (30) of the first group
comprise solder elements and the contact regions (35)
15 of the second group comprise plastic elements.

5. Method according to Claim 4,
characterized

in that the plastic elements comprise electrically
20 conductive polymer and/or adhesive and/or silicone.

6. Method according teo Claim 5,

characterized

in that the plastic elements are provided with a

25 solderable metal coating (38) at their side to be
connected.

7. Method according to Claim 4,
characterized

30 in that the plastic elements comprise electrically
nonconductive polymer and/or adhesive and/or silicone
and are provided with a metallic interconnect (150'')
at'their side to be connected, said interconnect being
electrically connected to the integrated circuit (5).

35

8. Method according to one of the preceding claims,
characterized
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9. Method according to one of the preceding Claims 1
to 7,

characterized

10 in that the package (1b’; 1lc¢’) has an insulating layer
(25) on the front side (VS) of the integrated circuit
(5), the connection regions (150) of the package (1b’;
lc’) being provided on on [sic] that side of said

insulating layer which is remote from the integrated
15 circuit (5).

10. Method according to one of the preceding claims,
characterized
in that the package (1b’; 1lc’) is provided at least on

20 the rear side (VS) [sic] of the integrated circuit (5)
an encapsulation (20) [sic].

11. Circuit arrangement having a connection of an
integrated circuit (5), in particular from a chip or a
25 wafer or a hybrid, to a substrate (100), having:

a package (la’; 1b’; 1c’) of the integrated circuit,

which has a connection side (AS), on which there are

provided a plurality of connection regions (150; 150,
30 150") for connection to the substrate'(lOO);

a corresponding plurality of connection regions (110),
on'the substrate (100); and

35 elevated contact regions (30; 35); which connect the
connection regions (150; 150, 150’) of the package

(la’; 1b’; 1lc’) to the connection regions (110) of the
substrate (100);
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characterized

20 in that the point (NP) lies approximately in the center
of. an extent in a predetermined direction (x) of the
package (la’; 1b’; 1lc’).

14. Method according to Claims 11, 12 or 13,

25 characterized
in that the contact regions (30) of the first group
comprise solder elements and the contact regions (395)
of the second group comprise plastic elements.

30 15. Method according to Claim 14,
characterized

in that the plastic elements comprise electrically

conductive polymer and/or adhesive and/or silicone.

35 16. Method according to Claim 15,
characterized
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/or silicone
and are provided with a metallic interconnect (150’) at

10 their side to be connected, said interconnect being
electrically connected to the integrated circuit (5).

18. Method according to one of the preceding Claims 11
to 17,

15 characterized

in that the package (la”) has an interposer (15) on the

front side (VS) of the integrated circuit {5), the

connection regions (150) of the package (la’) being

provided on that side of said interposer which is
20 remote from the integrated circuit (5).

-

19. Method according to one of the preceding Claims 11
to 17,

characterized

25 in that the package (1b’; 1c’) has an insulating layer
(25) on the front side (VS) of the integrated circuit
(5), the connection regions (150) of the package (1b’;
lc’) Dbeing provided on that side of said insulating
layer which is remote from the integrated circuit (5).
30
20. Method according to one of the preceding Claims 11
to 19,
characterized
in that the package (1lb’; lc’) is provided at least on

35 the rear side (VS) [sic] of the integrated circuit (5)
an encapsulation (20) [sic].



