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FIN 623 P/ 200451860 DESCLLELLQQ—)@iiggféﬁg;trate of

a sem conduct or conponent conpri sing cont act
pads for external contacts or produci ng

t hEISaee3 Thg200¥B8D860N relatemmmmmmmmW@ L substrate

of a sem conductor conmponent conprising exter

cobeacrippiads for external contact? and to nethods

for 10 producing the sanme. In this case, solder balls

are, preferably intended to be applied as external -
cofitttRe t SubRErakeer n&®f comt actSqRidendNGtqy  component
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nent, housi n so _kno as BGA housings (ball
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array). One of the problens of said wring substrates
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shear ., | oadi ngcsbc??re exerted on the sol der connectl ons
t

orP A in ERESpr eIBNCE YT GFFer efPlMBTer PaLLs are
havreferabh Iy eirhendedf ftticcilmnt sppliédensnlex@arandi atontacts

| ned hene eyt ol viBrel Lo gadi nos, pressure

fluctuations occur 1n ad Ion to the shear | oadings
of the cyclic thernmal stresses, and may in total |ead

t IR LAPCT Al ¥t t @t he tflﬁ'sI ureyBk there used for
connecti o different nethods are used in the

ny
pr?%?l%‘?l?glf%toﬁ FARBIGH r RPN G Sel 245 | KJOWR tR8 BGA
sdialesingd | (bedhnentidonsriay super eidi BRER Goedings (large
b . :ﬁfd“?a t hods are based on the configuration
oﬁﬂg %o derz?#sac’g}re]hecti ons in order to reduce ?he
nmechani cal | oading. Oher nethods attenpt to adapt
t@qmbﬁrltaie p}_b@@]@lémgsofOfsé.:b& heWShBy NACKEEDSesNis the
suc y. .t hat s t}bnl cal Ioad| s are, reduced,
S A iRk B B s R o hon “befugen” the

external contact pads of the wiring substrate and a

a

superordinate circuit board can be produced. In the
event of cyclic thermal loadings, cyclic mechanical
shear loadings are exerted on the solder connections on
account of the presence of different materials having
different coefficients of thermal expansion. In the
event of vibration loadings, pressure fluctuations
occur in addition to the shear loadings of the cyclic
thermal stresses, and may in total lead to microcracks

or to the failure of the connection.

Many different methods are used in the prior art in
order to improve the reliability of the solder ball
connections to superordinate circuit boards. Some
methods are based on the configuration of the solder
connections in order to reduce the mechanical loading.
Other methods attempt to adapt the material properties
of the housing packages in such a way that said

mechanical loadings are reduced, such as e.g. by
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i nserting sem conductor chip adhesive |ayers. Some of
t hese sol utions have the di sadvantage that the

adapt ation of the housing substrates is very greatly
depeNdeaB @vi2vhasspeci fi c enbodi nent of the housings.
5 These sol utions require additional conplex and
expensi ve fabrication nethods These problens are al so
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$thﬂ?sp+Eﬁﬁ??es an additi onal process step_
durlng t he production of circuit boards and nmakes it
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el eesganer tal | sha tholaabhgr 39metkast bg C%bﬁ%eleo\b%\&eifs as
t i a & th f cont ac are .
cos -|]yn eins:%vg1 i unsgﬁlutrgllﬁleg fBPS*S %%lB?SEU %‘?%n solving
Mitheov eprobgmabi ¢ongipt obisns iatrsducdune t ant headdiwional
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el ast.oner s as external contacts ocunen
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E ZKOHO%ES%EEB eduel’C om B2 a}_g]xdo L?cctl_(P&lln%fFl c’:\|116cu1t boards
and makes it more difficult to exchange or repair

assemblies on the circuit boards.

Further solution approaches in the prior art provide
for embodying the contacts themselves in flexible
fashion, e.g. by means of the external contacts forming
spring elements or ©being embodied from flexible
materials in the form of elastomer balls with rubber-
elastic cores. However, these variants with flexible
contacts are highly cost-intensive and unsuitable for
mass production. Moreover, reliability problems arise
due to the low degree of robustness of said spring

elements or elastomer balls as external contacts.

The document: "Stress free area array structures for
flipchips and chipscale devices" from R. Fillian et al.

l4th European micro electronics and packaging
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3 conference and exhi bition, Friedrichshafen,

Cermany, 23 - 25 June 2003, pages 308 - 312,

di scl oses flip-chip conponents, sem conductor chip
SIRPEN hersi Pgsoowsl1 864 housi ngs whi ch have sol der
ball's which are arranged 5 over an air-filled cavity,
as is shown in figure 1 théréin, or are arranged over

a i [Lled with .an .elastic material. So-called

“rattiteiet ) i PSS or TSRty e Grmany,
very tonplExneo0z®03 nt pageve30Babr 3dat, i @il sodideess bisigs-chip
O Gshesnf & C @édi@rﬁﬁ&cﬁppkhggt | o1, &N A Q ngs . and Bea
tﬂ;leref,ore I'ikew se not suitable Tor ~mass rodact i on.
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obj ec]tg ot tRe AAVTerti oI sBEEFf ¢ £ TThgt1itsdt Wite an
ofelastuin cortlkenci @t . cBopoathedcafpphsing padrersadlder balls

ot aghde g st fonigs ol le B e
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i redbgedmiaze- £ isleli ¢ ordvdtdesccapenertad i z26 Thy s aplpjleetat ion
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[ ndependen?pr%?llai nms.” A va%%%%%%gd%%%%ﬁleﬁ %lflgs%ﬁaete'

i nvention energe fromthe dependent clains. The
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a oMok Sir a a ' kth c t
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WHEREDPN ikt éPndPOTDHRBRt tPadkne¥ease r gedrohiability - for
r ebh@onenast | &ifd elicdlderThiba W | BG SERSEFAEE contacts.
a&g}glregk,ré ta.the invention FI%I 6%3 P/ 200451860 4 )

di TrersSfromt HE FaVPRC s oPhit FBRsIBYSDF i PBe B SPRELLY 2
method which is suitable for the mass production of

inexpensive. semiconductor components.

This object is achieved by means of the subject matter
of the independent claims. Advantageous development of

the invention emerge from the dependent claims.

The invention provides a wiring substrate of a
semiconductor component comprising external contact
pads for fitting external contacts. For this purpose,
the rigid wiring substrate comprises an underside with
a wiring structure and a top side with cutouts. A
rubber-elastic material is arranged in the cutouts,
wherein external contact pads are arranged on the

rubber-elastic material.

This wiring substrate according to the invention
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fact that no additional |layers are to be applied to
the wring substrate, rather the wiring substrate
itself serves to provide cutouts which can be filled
Wi FInas 23 cpyrespondsmg rubber-el astic material, on the
top side of which netallic external contact pads can
be provided, which are also fermitted, for their

a t.ake |d external_ contacts and
geé/{eﬁ%]é? e§§°8‘nat§P lrﬁé( EXFerFRAUCHMRRCLY 6LE5%e dofo the
preasurehaychocad@itbadahgidagrdscyueki ¢ot e mdplied to the

| O@Qi"ﬂ% Q‘le\é'trxralﬁ% Of %Eﬁerf qgl{et Q&tr 'h'@;e substra%gse:iutself
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artFe%@enfded Praitids Fukewrse Wibiah toarebet fiblehemith a

| cash Ngspdryd g t ¥@bBErt BEakBSE AR, on the top side
ru per Ela tlc q$ rial in the ﬁutouts pern1ts tilting

hovE&ne Ifet aFXFEERBAt aCPR5REE &Pe can  be
mﬁﬁqyxdﬁﬁen@bdcheareohuﬁmapanmuﬁudﬁu fbe tnelrspd&t, to

i h
O e 4 bbEG1) B8R e QUSLACE LD 1Sl o
fth@mWIar é—‘@%ﬁscttﬂwe telv afitedlgh ttlmt prgisshvne  cyclic

trla-nfditrigié’lsandt cwlaessutéﬁnép PLRdYA§sa f@ift{@éyof the
lines to exfernal contact

t t fee
srpt%‘%%ﬁ'ikgeg? %% TAAURdF LEomeRPELGh dBntRSt Sukts is
hiqgmprestsiesi oamdinelxmehhedt aadi tiisonbd kdwbsé cablento2xreact
SQQPSSHEQ% CEBQHE% LQe e §hrat fcat be %%OVIqﬁﬁgpythe

si mpl.y preSS|ng rdbber?el astre-ma
pddibhesTe L astehA deatewiakbxiar fdle c@ntmets pntmlas tilting

Bt Ofoft a3 et i@t &nd L Orgleds t 0 bring about
a coplanar area in this case, the substrate nmateri al

of the precursor is nerely preheated to forma
c@mpowi¢ i prefiaviad @nbicglimentscosi the Gmm%ﬂnﬁﬁﬁﬁythe top
t or @t of ¢

e g &@-EHQ QBq%ﬁf“gf%§H¥E ﬁgg %EL ngﬁggQ ffl the

be rea I zed y Si e printing and o
Pr &d@ier ©cdilin |%%R¥RBI$Wb§@¥%bﬁlﬁorméaalngplanar area.

aLSlagEﬁméﬁbplaNQQS UsEeadeygl onﬂféﬂ ecfda?ﬂﬁ&_:{@n@ha'pun%'l@ out
n%thods FIN 623 P/ 20045186 In a further preferre

SHCHEACTSE t hE i e ROSHH; ]teh £O; BERTUEF aif o arbitrary
rrmle“nmm sbmpetses sand cdiees] 3ihesonto external contact

pads, to contact pads and/or to through contacts with

high precision and without additional fabrication
steps.

The cutouts in the substrate can be provided by simply
pressing rubber-elastic material pads at the positions
provided for external contacts into a precursor of the
substrate. In order to bring about a coplanar area in
this case, the.substrate material of the precursor is
merely preheated to form a composition having a high
viscosity. Consequently, the formation of cutouts and
the filling thereof can be realized by simple printing
technology and do not require complicated lithographic
coating, alignment, exposure, development, fixing and
mounting methods. |
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el astonmers, and/or gels, and cl osed-pore soft-porous
materials. These materi als have the advantage t hat
they 5 can securely anchor the netallic external
caEIMCcd2 papis200991 4@ one hand, and the advantage, on
the other hand, that they have a conpliance and can
therefor.e conpensate for i naécaraci es and differences
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terj.al of jhe substrate. er feature of the
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cutout filled with rubber-elastic rraterlal is greater

t kan argale exjent, of I xternal
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hen e Utk ﬁﬁﬁumehéﬂl’e% elche wleﬁeleomaubbealenasprressed
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ge of th netalllgcontagt IEBla s and the

b the

%‘8 SFRSEER REET B Skf oFRr S | he saflrpRageous for
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SHES IR LR (§€E§i|Wﬂ§§engg]§H%§@ : éﬁrémi §i48 or
t he ext ernal ntact_ pads a5 s can

mhB€ sThfaer cYRlé6npkRading witsh Hahretlemeharle»'(t engh ofit is

(peuettatra g padepot ol i itk by
- . can fo (0] e
REePARHRE” ARk S AR dPrAFiRL BRGS. PE e oht Larger

t¥valiung @rimreakondpeindreovesedt Hatw rilyg BifRttrakeosity
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A further feature of the present invention is that the

areal extent of the cutout filled with rubber-elastic

material is greater than the areal extent of the
metallic external contact pads. In the 'cése of this
measure according to the invention, the effect of the
rubber-elastic material is increased further since a
compliance between the edge of the metallic contact

pads and the edge of the cutouts is also ensured.

In a further preferred embodiment of the invention, the
wiring substrate has feed 1lines from the wiring
Structure to the external contact pads. Said feed lines
can be made smaller in comparison with the areal extent
of the external contact pads, with the result that they
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5 contacts through the wiring substrate which are
connected to the feed |lines and thus enabl e an

el ectrical access to the external contact pads. Since

thpiel st igy2yodt18b6 passage lines is not so great
that they can follow a rubber-elastic deformation, 10

these relatively rigid t hr ougl® contacts are ar{anggd

in _the_viginity of the ryhQber-elasiic material pads

Sar g tﬁf)&ﬁ y‘fﬁ%ct §°Pe 1PRER co‘h%ectt&? { FYpRer-elastic
emn@tﬂaialcnntahe padsus awihhotieetdehirifg. otSbAeaking.
further possibility for broadening the applicability

of the rubber-elastic material under an externa
cOfRERIVPad i hel vesintedmeulsitagteondueyi veave through
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e e S
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c oxd ¢ anten 1 aadpebsnaid ythéhextarusil ad@Pta&Ot bhds. Since
t.ern con
QQ%Q %qa%E§%E§§PW§EEQ%% d% %Q%%s?ﬁ'%l asﬁFtéEﬁ% fgr great

calle carbon n ar e
dettta domacteamkifnl kask, a2 winwdar - ¢ hgsti 16 nglefrrmation,

ruﬂt@ée ef@ﬁit:@vé’lfpﬁiéisstﬁfrohﬁﬁ RhehcRls 222 %%lr%‘ﬁeged in
qﬁ}external cont.ac car bon nanotubes
h

W tGbRLERaffn §F L -Gt FeHC oP2RfFEAhaPasE - Said
hev&agmgi'i aonzrgerenhrefl thehoromicyfedndchayge a external

ggacpgtyxfaerk%fgeegafomters 30 and a few

hun re nomnet ers nce car bon: hanot ubes have no
grai n boundaries over their length of ten nanoneters

t CA afhevhat | bbBBLSA 34 tiheidr def oL gBRL it ¥hed rh?aé)llcablllty
ticity |ance are S|gn|f|cantl

?P?herEggéroF RECAF pAAGRH L t hgpd %Fe 35 external
| rmnmmtma | tneobteosaaycehnetatiabl Y on@uduGhieVarticles

l;ast nn S urrent - yi ng, capaci t f ..
L R e AR LhE BT G SRLLY "o d e
|§a¥§Rﬁ%qﬁcﬁ#ﬁ¢yfgréﬁﬂﬁrhayaMﬁIhighaﬂeigrmabéli@WAupust

t euddliN ieh% 1R2GARL 85 0h 3 ghtBSmi[)@QEneE gLAHN flnﬁllﬁr they

boundaries, the tensile Stren extr enel
aMsty efeRtyafge Bbebe?m%ﬁtsdx gt Pa[“o‘f%“ff}“-‘}@ 101% the
Pe&xtiegrrialo wntarte padier ssof canyedt vdarbbnghandthd s are

t I%%ﬁ:%&ﬁeOf fcyl_st OOBEY rmt alccg)n ratlclzé:l esklng task, without
impairing the rubber-elastic properties of the material

below the external contact pads.

Such carbon nanotubes are hollow tubes having a single-
walled or multiwalled hexagonal arrangement of carbon
atoms and have a diameter of between a few nanometers
and a few hundred nanometers. Since carbon nanotubes
have no grain boundaries over their 1length of ten
nanometers to a few millimeters, their deformability
and elasticity and compliance are significantly greater
than in the case of metal particles that are
incorporated in customary electrically conductive
plastic connections. The current-carrying capacity of
the carbon nanotubes, with a value of 1 x 10° A/cm?, is

significantly greater as well. What is more, owing to
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5with the result that an interruption of the contact
capability, if such carbon nanotubes are m xed with a
rubber-elastic material, extrenmely low. A further

enbONi eeBt Pphobhs1BBYENti on provi des for the 10

external contact pads to have a solder coating of a

| ead-free soldering material. 7Said Iead-frFe sol dering
megerial firstly inproves the environmental _
co%%%t? F&it a%ﬁa?gc%PPpgﬁégthe‘#B%yEFPﬁglﬁfS§@ﬂ¥9th is
wi exhyesebgt hagbs andnd Wittt hervialee has bhewadwnamt aga 0 pa
1oc4ha sexigongl Coplagly, capposed of joglder balle, can g
be . connected to'the external contact pads”in an

exfighery thannpine #eenersel wfa ¢ustomarenbetedegamficles,
t heitve/Hd OResalt 2G1eaiN GaNAUEt OF r G Porh S A fé&%?dﬁq&{kact
the W.ri structure. of the wiring substrate, 'which
scTiRaRthE e ¢ | FUEh CHEPRRBNREEPEYDEY %S fRipe@hmith a
contbioes-ell asicid ymaver Lah} ackt padslpf 1bhe Wi ring
structure. In the case of a sem conductor chip with
contact areas on the active top 25 side, said contact
arfeakutirhart pabadimggtsofudthe einvent edbmcprbvaliey for the

cantested t eohRacH rpduls SkUChANE Qf LHEgeW rédlﬂ:in'gorof a

bst i rrespondi ng ,bqendi ng, connecti ons. .
fﬁé%éﬁ%iﬁgggbg§%F5P ot e i$A+H atepenfpeewsaidering

supsraxridilhat e Lirstly boaidpasdeshe exhernal &RAlrdfifental
3 8 Se.co tQr Qnent, jt is not.crucia

R UL o SRRl Ze i TS oucn
cMIF dsht sebsteateisy h dpddifvgy tdemments ohss Athet atvartage

Craiital esttSe#htal £68t8UPST LAMPOSRE WAL NEer 3Balls can be
ext er nal %fntact areas i s nechanically closely

cTMBEREESR & hehS eRFESKBALt GORGRF R3S hinpRasEx remely
hausiplg camesi.ti on, so that expansion differences

bet ween the sem conductor material and the FIN 623

P/ 200451860 8 superordinate circuit board, which
usfal | # cofpFiies a embodimertnf wfed Bpoxy imesintion, a

alsemiabherict drhe-1sia) des acenAgel AR ba{éﬂfﬁgﬁgjﬁghgt&h%ure

S LA R o A L
cbepl canvecaedordyngit® tfleip-chip contacts directly to
contact pads of the wiring structure. In the case of a
semiconductor chip with contact areas on the active top
side, said contact areas with the wiring structure are
electrically connected to the wiring structure of the
wiring substrate via corresponding bonding connections.
For the method of operation and the interaction between
a superordinate circuit board and the external contacts
of the semiconductor component, it is not crucial
whether the semiconductor chip is equipped with flip-

chip contacts or with bonding connections.

All that is crucial is that the substrate carrying the
external contact areas is mechanically closely
connected to the semiconductor chip via the plastic
housing composition, so that expansion differences

between the semiconductor material and the
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i nvention of the external contact pads can alleviate
t he mechani cal stress between sem conductor conponent
and superordinate circuit board to an extent such that
t hern i ek3 op/2a0basisgocont act or of a tearing away of
an 10 external contact is avoided. A nethod for

produci ng a Wiring substrate & a sem' c'onductor

0e0L g SQUPLI Si g, ext ernal , ﬁnﬁ .t

f ng ex er Ral Clr%flécts iy h"é 1“6 IB ﬁg 15 Cr?émd&es a
stieieer Theinfoscedt @pqxrworevsesnpr adso r\@fﬁecﬂaasepbataaolder
W ddhAdvOUgh CydRfdes, at tHEed%Pf{%§ed sd%%ﬁ:lxratf@s’ of the

wherej n the basepl ate conpri ses ecur sor
potSETOHFASEPE. CAMPONRA, 28 |é=;lé? EuRpyosdippte circuit

r thberd el ast rubeierialstitc Sebs \Aﬁulmellc)ét ﬁaelbbedlhg 8o the
ereln e ayer

Q0 ,side of the basep
coﬁlp\% RO Phper iRl &% e&"\‘?g‘t ef PAF2FEdPAFat cﬁPe alleviate
spdtedmepaanitadm sonesan didtereen sempebnﬂubﬁbrs ddwgsonent
| %H@aé@ﬂe%fﬁlngﬁgs§ﬁggu'ig q’ﬂzoatz%9 {gbgﬁr L38L Guch that
materi al” pads wt of the externa contaut
pddie oM< tPe PrERYEEYr COBLEFLL BE Sl prtealiast iawagf of an

t RectEagell adehtddl | 19 dRbsdedam nation, a copl anar
interface is forned between copper fi I m and top side

of the baseplate. Afterward, the copper filmcan be
st uctefrlzed t ofbor mpenodarcrialg ca)ntmflqmgdSSabdtfraeds E a

t%ﬂl@&w‘{bwt a&él‘ﬁ%%y andng?‘%%HgEHrl n% ter% eCtCqu'ltaCt

by rreans of |1thogra Peclinol (o]0} The
p&ddfer £ ﬁras’filrtctwgtﬁétegméplg@@ta@tshémswtbq vidllowing

f(ﬂfd’ﬁiidd)n Mepss I gt SHifrstSURRRAIY | NhWMIVdY producing a
bstr t 35 TEh’a t hod has the advantage that_the
<"‘belp SSsti ¥ Hat & HHUHAds CORNAGE St ealt zed’rlﬁ“fletermlned

r @|0§tllt\ﬁ-@|ry3 ,Coersee impphec &as@p lachntccies] s84ICA @fecursor

t f uc rJ.nfi t echnj S
pblfn agg "112’?@& %?i&%g 3 Nti‘ érgﬁéfg%%%sgg“%l{e cShfosed of
b‘me&u@ aéstlsccr“@é‘f?rplr%t+$1g5¢b%ﬁhm9b1/oapaélsdeﬁéu l top

psu@bln@fteﬁhélqwﬁsé@ﬂaﬂé?|dw@eﬁ@iﬁerihéﬁZﬁﬂhﬁ?rcomprlses
%ﬁ)l c miterl .al é‘gads ]zc:)agﬁrthe basegl ate. The cqgp fFrom
Asart SR U ok (RRGndiAD Fafi ABEFSA PEGFS
d@mngaBOtherpr edsi agppérsaf fllmubber -tHeast ilamBiarddl with
p@@%s@&h%'.in. of the rubber-elastic material pads with
the aid of the external contact pads onto the precursor
of the polymer plastic of the baseplate. During this
lamination, a éoplanar interface is formed between
copper film and tdp side of the baseplate. Afterward,
the copper film can be structured to form external
contact pads and feeds to the through contacts. This
structuring is effected by means of lithography and
etching technology. The polymer plastic of the
baseplate is then cured with formation of a rigid self-

supporting wiring substrate.

This method has the advantage that the rubber-elastic
material pads can be realized by relatively coarse
application techniques, such  as. printing techniques.

Such printing techniques are known as jet printing
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the high-viscosity plastic conposition of the
basepl ate. The thickness of the plastic filmcan
therefore correspond to the thickness of the external

contmcé2paplp20dfsPéker the pressing of the external
contact pads or of the rubber-elastic material into

the substrate, the copper fi Pm-can practically be
st{érghured into the eeds,and external, contact pads.

Prior toithi s2%s5 Ss%ed-‘c‘% uPFﬁﬁtngeltse(?hé’flt‘?éfre tPFsas stencil
stPuEntingg, tedten pohy neand plypséid oi theec thaseplet e tebber-

(“Efggﬂ!érhéﬁgP?éiggagg Q?hihgl%a% la%%ﬁp%%%gg%pper film

Wi ng substrate Cur| _
mot&c §P€§°6Fefihé’bpopyﬁeﬁsepeésngnklattomattoxcm atepasi aluring

[ﬁﬂﬁ@rﬁrébélngsoﬁe@ﬁﬂﬂ(Eﬂﬁﬁéﬁxéiég@ﬂa mgge§539|%ads into
aIternat|ve net hod for produycing a wring

su 1S 1 at AT G S ERF LR ducP ASEJRponERMPOSASAPS ngof  the
(ﬁh&ﬂ&&ﬂabﬂntaﬁhepadhlébneésttbﬁg exker palaseart adiSm can

25cﬂe_rieegdlre°'t cé{g?@g#bhﬁ""‘t%e ﬂé/thf{ gxre%\élegl {lrﬁ:ﬁgd external

basepl at e h con act s at

pSEthaits Pade - this case, the baseplate represents a

precursor of a polyner plastic. Such precursors are
| astics ,which are not yet conpletely

cr oss | k&Y BRGSEABPefYr &t RXFEINAL r"&%ﬁ%l@a@%wr of

t éiser aubbes,-ed astfitennagepaat 1ﬁ§o\/\h¢1@é1 t§Lﬂ>§d:§Ht¢é the
r I £Gf y er goes transi

pcg&&%%ﬁpgg}tlogg n?£a8£§§ Ey %Cd%# % into the
prt&@dSsorand s§P<|t§ralta1r ommeamter apade vmtnhnt heto this

d iC
I edithic tifidih? dra%El's £ APOSE tﬁifrggpﬁgt§k§ﬁgasgﬁgapolymer

erral lectively a

A 1€ opa’é1 gg ?’aﬂ‘?@ %gd%t gured fHitd c%i%lé“a’ﬂ@'l of a
Iayendhaseﬂﬁbbeppekaamgc PAtrdhigal spdes raftiech @h&lng this
s A ther_an re ,.arran
EREESY a0 sLieh MBI ol b Baurfitk FrgnsTapk o
t fe¥FasepfBRbiakhs Pat tanrer phat vd st onetcrrearaboa/lelyreebmremely
rathenethan a netal filmbeing |amnated on, a-
copper-coated filmis 5 then prepared, the netal

coating of which has already
In an alternative method for producing a wiring

substrate of a° semiconductor component comprising
external contact pads for fitting external contacts,
the first step likewise involves prov1d1ng a baseplate
with through contacts at predetermined positions. In
this case, the baseplate represents a precursor of a
polymer plastic. Such precursors are polymer plastics
which are not yet completely crosslinked and therefore
have, at relatively low temperatures, a softening point
at which the .rigid precursor of a polymer plastic
undergoes transition to a comp051tlon having ‘a high
viscosity. Said precursor is solid at room temperature,
with the result that a layer composed of rubber-elastic
material can be selectively applied to the baseplate,
to the top side of the baseplate. In this case, the
layer has rubber-elastic material pads which are spaced

apart from one another - and are . arraﬁged at
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been structured and has netallic external contact
pads. The arrangenent of the external contact pads on
the filmcorresponds to the arrangenent of the

rubbrere2el gt oosavngEni al pads on the baseplate, with
which the 10 structured netal-coated filmis then
aI i gned In this case, it Tst@dvantageous for the

terial itself_.to haye tyansparent plastic,
SIS FRLIRPE EPRYTERES GF | GRRCRRSSRLREFwar d, dur| ng
Iam nat| on, the rubber- elastic nmateri al pads on the

t ops side é)lftélt}%tpﬁ;@mzet Gre 204,L et %{ﬁnarat‘r:k? aEI’lan a

pads are pressed 1nto the precursor o
pIBREdE 6%1Whéeﬂa§eﬂ46§t@aw oRhia SQPB@S‘eCOﬁhéd Filn is

basteqh apeeparaaz;\t athed Omé#£1 Sebhenhny ofpoxblrﬁcl@f hkBe already
precursor of t pl ast anar boundary

| REr aﬂ?égtlbjé?g\e%ﬂgpﬁﬁﬁ S'ﬁ&a‘hgﬁc %tﬁr@é‘ Loca@aragads .
| Bler arrehgepentessf AfHeer ekhESnatLepcozttt‘@ctex@aﬁﬁal on the

c t%”%}ﬁ“fﬂﬂ‘ areas f ntact pa
a?ﬂgﬂaﬁcovere 'S c%n bgg %‘ ﬁgé% on g otﬁle hand oSt~
bye kaft ¥or respshal ngadsgioon s x5 I@EFSmeat:@ppmtboarhedh the

f idtphed g dNReY .1 edoRY e HEANS nPf 1st Qﬁeﬁariiﬂnéd I Mn this
bei n resol ved at the Iocatlgns of the _‘'external

cOiftHet phdd St FIHR G | ERBgEAShi Tkt epaterdplpytselsf
stra gpve 4 hereaspaeenti pimbram,t hhe&@bh/arfaltllhalalﬁdaﬂgy the

| ayer.Einal | Ve the stic of fhe 30
%}éigpqnéféeﬁ%an fé:egﬁvragg Wln?k ?h? i oﬁn% 130t JiRF sépPeT-
sfFtttichgnak e byl sppder ane thourtiow shile ofr ithg, balseplate

Prefir $de ObxtBenpo! yo@ht fh@stdLad S a¢k0Sslinked tthdh the
greater exten ﬁﬂd t hys acquifes a greater dinensional

sPARGYRSPT 3t | g PeryvRer WiAsic ¢ t ke nbRRsRlatRe For
r urilder ;slm:bse: tht ebhakppade dre noit4gd epar eEleOI?sott’I&%nmg

t € a on
prep?r%d%mt %géguég’yf /%M%%E%Op%qﬁn% {Ll’eraﬁ%llc
c&PPAENaFad® oeundaryt r LAY ¥ e R uetes - b@&ﬂ@@nanﬂllm and ' top

pessieblof N RAeEMtaRlAs Gargdgdedd | M This
conposite film which already has external contact

pads and the rubber-elastic material pads, can then
bé&fter this step, the external contact connection areas

of the external contact pads are uncovered. This can be
effected, on the one hand, by the corresponding regions
- of the copper-coated film being uncovered by means of
the carrier film being resolved at the locations of the

" external contact pads through photolithographic steps,
or by stripping the carrier film from the coplanar
boundary layer. Finally, the polymer plastic of the
baseplate can be cured with formation of a rigid self-
supporting wiring substrate. During this curing, thé
precursor of the polymer plastic is crosslinked to a
greater extent and thus acquires a greater dimensional
stability.

In a further variant of the method, the rubber-elastic
material pads are not prepared on the baseplate, but

rather are applied on corresponding prepared metallic
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5 am nated onto the surface, with penetration of the
rubber-elastic nmaterial pads into the precursor of the

‘pol yner plastic of the baseplate. After curing of the

basapl et e, pfheoitapsparent plastic carrier filmcan
subsequently be stripped fromthe coplanar boundary 10

| ayer t hat |s formed betvveeh ¥+Imand top side of the
base | at t hr hod vari ants, a

seft- %Ub?) rFPﬂ aﬁntrlp s?rﬁFEuFFﬁéFFly mgtiadesagred and
vms@smlj;ersmxarwpmamg P astriuct ueareaarbe ﬂppﬂnl ed Thls

b dtbod: CONELEREwhoch 81 EILANIREOUAU S AT SN pads

bondi'ngs t em con

Fidtdherths e ru@%ﬂeﬂ&@ﬂ@&@%@@s pmahsbe popl itden  be
batdninddie tRRo Stde angd-pa-dhe Mtq?fﬂe gt@‘at&% of the

sel f,- s ting wWiring. 20 substrate in er to lea
fr’%"gol?ﬁﬁp VHE ’e&t@?ﬁagla&omaéﬂa STy %lhetﬁéet:1458§rrd@f the
armbmezespmadtmg ednt tHod baadplfagé cgma;cxtl@@ﬁlﬁg bife the
sy or p p These_cont act

are a&r ahged di er%é:n ?%ren'% hgias\ﬂlﬁ ng? §ﬁb§¥ra‘?£f‘m can
dePRIRATHETVN. Wh dchestaiPpesenfromduther otplanar t dbdmdary
caniest eghgi r est Ipbdned tSetdddp- EhhR & E{ﬁ x O§ diéh%f the

vv|r|n structure, or whether a semco
Jétfect ed via bondi ng connections to the wring
substrate and the wiring structure situated thereon.

3 I e hod for ressin e i L :
P P e O o "B ) Be spmppsr i piring
bfsléaﬂtartaée afipaliwr ramfsemt ont swlﬁq>$deed1ndd11$1de a wiring
rl&b@fct@ir@t tanMBber i gy 1iédcrvﬁ—fﬂc§{j E?%EEQQ to the

s;@tra as a result of 35 whi ch t ess
TQuSthg RT3t | saRét |eﬁ¥ﬂ1@-a?§ed ab@“—fﬂabngs to a
adentiicomaiucteat i ngﬁn\phat $eeVebeof tLpp1iwd.ing Furthermore,

SuBaad S AU TP LPL RLOOKE 0 {ANELen LRSS cop

region b oW an exter conPa t
PE2064 5186 P z:hewqrtdqm sdereofiothewseilfig ssppstrtangs wiring

WBuBB tea ROt inl ESHEL HY q@@bEIOEEEerUQQ§§ qhﬁ§t%%ternal

structures i ncrease the thickness o

sGB PgFeHﬁA%kﬁppFBaqu@ side and correspondlng contact
pads for connections to the semiconductor chips to be
applied. These contact pads are arranged differently on
the  wiring substrate depending on whether a
semiconductor Chlp is to be connected d1rectly by its
flip-chip contacts on the wiring structure or whether
a semiconductor chip is to be connected via bonding
connections to the wiring substrate and the wiring

structure situated thereon.

In all three methods for pressing the rubber-elastic
material pads into the material of the baseplate, a
pattern of cutouts filled with rubber-elastic material
is created in the wiring substrate, as a result of
which the thickness of the wiring substrate is not
increased and no additional coatings whatsoever of the
wiring substrate is required for producing a rubber-
elastic region below an external contact pad.
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5 by cost-effective nmethod steps, and a nechani cal
decoupl i ng between sem conductor conponent and
superordinate circuit board is neverthel ess made

POF i b &3 §y§§§4gQgGanenS|ons of the rubber-elastic
materi al pads can be chosen freely, it is also

possible 10 to attain differeht depths of the cutouts
filled with rubber-elastic naterial in the wiring
substrate. To summarize, it can be established that

wiwbthhethwsri RgtholSt r atieiagCokLdRg i@ elhe JHIeNt i not

15 sem con or _conponent, the forces t hat act
eToatts e e b er ey R A R nEtEHgcyres that
subeecveasatee phundeSSIDfutheb&ﬂb@t&ﬁﬂéInaﬂibdﬂﬁﬁdﬂuced
Ca}.r)‘ybecEQEleEQctle@Et e e g,%tisteo@%ebbeg §l agti g.%  Hlical

is.in each case Integrated 1 n WTring sub
befRTPYPELRKt er RELWEGTc ontIRM 1 gRRAUCOX he RowpPRgnt  and

Si s\gpe St dinyer IS rceiReddgdai-at o ithe RasberROU¥s8" made
substrate and is _provided

the ba | at e, .of the in
atP ot s%e]g ond*hGe pbBFt .%H%egft&’rfe%s afeathy aykhayRfastic
trma¢ﬂxmhmtpadsoéanthe shbsénaEeeeuye ﬁtod&Cbryb(ﬁoss1ble

SL&&? Lebhen- ‘?tlff%tér%nf%f @%Eﬁé” | £ 3l Mpld fl;ltego?&i% Q with

becones nore cost- en ext e Ha
orF Yrke B vt kgt kormakeriahelin ridevivingt $ubsayare bel ow
the external contact pads 30 pernits a limted

ursion, preferably in the Z-direction, and th
en bl S Vp rabddr pfRBn BF  eshEPhyshadt h‘éh%‘%/eﬁ'tlt'o‘T the
viwinzinioon $wesh ratse Thecot@ingness otheheinvention of a

uhhere sl astd s | Wbk tttbe VAL %dquegoe@%' 19 o0 L 108t ween

"
requi red stress, 1 n order’thus achleve ah
o PHRSMARTHET RS HRE WERTOPBRRS { h@gslagdanﬂl exishipleiror diinate

tlﬁiﬂﬂﬁé&ﬂﬁiﬁﬁhlyvﬁbéﬁdaoEO@H@@@yb %ﬁgh? één'?e taken up
P e L0 var the | CKNess .I1.n orader Q relieve
PRRHLE RAEY WS e O R L LS cane
ﬁQ@@#ﬂiﬁ&@-ﬁhthth@0WBrlmggsuhstEanalbemDWach& lekternal
t R rEder atM g frb.l %t sequentd Ya e
foll O%\A ng zvanta es are 2# or Ei-ld in summalr ayer 18
mbedded into the basic body or the baseplate of the
wiring substrate and is provided at corresponding
positions there as early as during the production of
the substrate, the production of such rubber-elastic
patterns is simplified and thus becomes more cost-

effective.

' When external forces act on the solder contact, the
rubber-elastic layer below the external contact pads
permits a limited excursion, preferably in the
Z-direction, and thus enables stress absorption or
damping in the event of vibration loadings. The
thickness of the rubber-elastic layer can be varied
depending on the required stress, in order thus to
achieve an optimum balance between robustness and
flexibility of the connection. Within a component, too,
it 1is possible to vary the thickness in order to
relieve the 1loading on relatively highly stressed
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1. A higher reliability of the connecti on,

particularly in drop tests that bring about a tensile

| oading in the Z-direction, but also in 10 tenperature
CYyEle dESts/aboaspssnted circuit board Ilevel. 2.

Cont act - connection during testing is inproved on

account of the external cont at? pads nmounted in

ru r-elastic fashio 1Jr5 3. For the, end_ custoner,

una% 37T hgSof - th%"t‘?’ﬁrf‘% sﬁgeéaﬁétswe’e‘h b c%?ﬂ&"&ﬁ:?"or"f a
conipoirentswosstaige . and superordinate circuit board is :
obvi ated, so that the sem conductor conponents can be
fitted on the superordinate circuit board by their
eﬁ%ﬁ?&lue@@hﬁonﬁgét fald oyiginprdrameages . ate ffdorded in
pragineidywn process for such rubber-elastically

cushi oned external contact pads can be perforned
cost-effectively. 25 Consequently, a stress-absorbing

| dyer i crhaghelri n rterlaaw':ﬂjntg/ substrat enher i Rtchnection,
substr vv|t in the exte cont act ds

or the?{)aeﬁel &t 1palte ﬁgghaggégl la’éi:%%pl t a
of houérlemfla]rﬂj 1§9§érl§r IhattéleCIEf:@IlrebbaOd i duthuslso in
achi evatmpiaifrd nvedtd oPe ¥EL | apOW Be exRlaINed LR poarg
nore d tall with reference to the acconpanyi ng

figure ﬁlgure 1 shows a schematic cross section
tﬁr.ougiﬁ:omta’&ﬁt-pmﬁnaﬂtmn adwirﬁhgghﬁé@tsi:ﬁgﬂt &s fi f@v@d on
shows 0SS tion thro

of a precursor o? gg}foeol e%%rﬁaﬁl Tv%%’éo ‘i’ﬁnted in
pl asti (%-”Ubfhegfur%la@tslm)vﬁsa%hlsvhenau C Cross sectl on
througlrdrhe thasepdsaie Ia%s%%@rdancana@&@lﬁh%pe 5

after 5apI|cat|on of rubber-elastic nateria dfs

fi gur e REHGREE RHHNRED cs%‘Pb%%n@é%FPénCPI’@P@BQﬁtt ﬂv@usmg
basepl ahe iﬁupéﬁﬁfdﬁﬁﬁEeWidhrcflhgtUr ®ohrf t 6 obviated, so

appl i cahben t9fe &RAndddiBy components can be fitted on

the superordinate circuit board by their external

contacts in a simpler manner.

4. The production process for such rubber-elastically
cushioned external contact pads can be perfbrmed
costhffectively.

Consequently, a stress—abéorbing layer is created in
the wiring substrate or in a substrate interposer
within the external contact pads or the ball pads and a
partial mechanical decoupling of housing and

superordinate circuit board is thus achieved.

The invention will now be explained in more detail with

reference to the accompanying figures.

figure 1 shows a schematic cross section through a

portion of a wiring substrate;

figure 2 shows a schematic cross section through a

baseplate of a precursor of a polymer
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10 figure 5 shows a schematic cross section through
the baseplate in accordance with figure 4 after
pressing of the rubber-elastic naterial pads into the.
bagepw! e2e; pAdobdigugeo6 shows a schematic cross section
through the baseplate after structuring of the nmetal
film to formcutout pads andt4eed lines; 20 figure 7
shows a schenptic, cross section through a wring
substrat e ad%ﬁ?%?h@fto the invention; figure 8 shows
a schematic cross section through a portion of a

sepy to Qnent. of a. 25 first enbodi nent of
tﬁfgé nve%i o%lzlgv?r%rﬁﬁt e PRt R SHREFOrtfHat P cFPEGREh the
board; figurkaserlowe drscheratdanceosstdecfigure 1 after
through a REsd] 8 Ofot SETHEOILNCLPLSCOOPRNENL; Of 8.,

30 second enbodi nent of the I nvention, noun
superordinate circuit board. Figure 1 shows a

sciigatd ot Craissvseat ithdmtOuUghcaosBOrdd i 8n¥bhEAY the

substrate 5. T W ring substrate 5 35 has_a
basepl at e 2P i ddd ?8p %Gf%%réia%‘fﬁl ¥ithhobterne 3. after

aving a
rubber - el astapplietatrien ¢f is mettabdinka; i nto the

basepl ate 24 fromthe top side 7, which material forns

a r.ubber-elastic material pad 25 and fills a cutout 8
FINSSE B 2600y860 Srhematife €5ps8i ¢ectishn t herough the

W ring substtadieplmtelhenr Whedrfdmsd | ¢ 1Rt efiﬁtllré’a&llo%%ter

i ncorporated _inta_the_basepl a 24 has a top side
formng a c%pﬁeasr?alrng 5 ggelf‘%ﬁ%eﬁ"ﬁ‘?east'bﬁf shgeeyigi pads
the wiring sofst tdtee HmsepAatetal | i ¢ external contact

pad 3 is arranged on the coplanar area 11 of the

Wi ring substrate 5 in the region of the

r GBELE SePas fPOYFat 2r FEhePadd O5crawe sgosdlonextienoudl the
of tlhe ext ebaalepaar&teat‘atfmdbb s’icﬂlﬁcﬂxﬁsﬁzglookhéﬁftlﬂétgl film
areal extent 1 t r er-elasti teria pa

25. Since the f%l?g%lercghgloélgt ip@dr'?‘ataé'ﬂqt eﬁceegd'lﬁesl’s

conpl i ant, _ '
figure 7 shows a schematic cross section through a

wiring substrate according to the invention;

figure 8 shows a schematic cross section through a
portion of a semiconductor component of a
first embodiment of the invention, mounted

onto a superordinate circuit board;

figure 9 shows a schematic cross section through a
portion of a semiconductor compoﬁent of a
second_embodiment of the invention, mounted

onto a superordinate circuit board.

Figure 1 shows a schematic cross section through a
portion of a wiring substrate 5. The wiring substrate 5
has a baseplate 24 having a top side 7 and an underside
6. A rubber-elastic material 9 is introduced into the
baseplate 24 from the top side 7, which material forms
a rubber-elastic material pad 25 and fills a cutout 8
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shear | oadi ngs on account of thermal strains or 15
vi bration | oadi ngs which act on the external contact
pads 3 can be reduced and/or danped. For this purpose,

t heidepth bt/ 9bosbeseptouts 8 of a wiring substrate 5
of a sem conductor conponent can be adapted to the
expected | oadings, with the resutt that e.g. corner 20

cont ts are buffered_ with a. thicker, rubber- elastlc
Iay%rc?%aho%x?e ﬁa? EgnfgitglﬁlPﬂ FHRStEAterSof the

sem conduct or conponent. A feed line (not visible in

t f41.QI): - 2 e, xternal cont act
i bt ic SRaEanier Sl 5 SHOSLoSORLER, o
Izﬁ@%rbﬁﬁealﬁFﬁlﬁﬁ hﬁﬁu@tﬁpe Eidﬁrkmgédrmmnghe coplanar

urgkessi de Qieh the Wdﬁ'ﬁldénmséfaEﬁe w1;qﬁ %&H@ﬂ?ﬁf@ 5.
of theFmgﬁlng subst 5 is covered with an uppe

sdt dBFERYLHEsiTETS T R e 1\§6aya’flfﬁd'tg€i’4 on the
| exEkariace adem extier ol tdont adirimpadsudstaatyl ng tHe the

taets h nder si the
str{%tureQﬁg %%' r%ngg ﬁgﬁgﬁﬁstmagﬁﬁ %lbyp The
sAXRAS n@x¥@§tsﬂ3l a}ﬁert@ exThenadvavrdges c,t_factu&hla less
WHHAY SwdSiFred e exhehp 35 Sftghgaku %%Ea%ﬁa% q%uﬂkﬁ%glal

|n6vtbber el astic fashion have alrea been |scusse
4thd are therefore onitted at thls juncture. FIN
623 P/ 200451860 16 Figures 2 to 7 show schematic

0 ough_. i.ndi vi dual nepts during.,
e P s R e 20 1s” Combliant,
s@ﬁQﬂﬁuhkﬁ%@l@@ﬁponentQC%IMMDnmms;thermay t Bersanme or

f WAEAANSAS168df hgyr &ynli & eabge%ﬂf It % e;@fefﬁ@ft IS@leact
ref ence %% ols in fi ures 1to are no

Fatreldyceﬁher'&r é’d%c‘i"’?‘@?ﬁ%f Eeéhthwrsr pHgPOSe,
sw:ﬂn@t rdaatpeﬂu aarbmethmdemtcake@ s ndependentihy elibstrate 5 of

b |
ot AU R, TRRRERES 2l | BT iRt as e
Fﬁ&@ﬁ§t2dbhé@édan§§hen®e¢b dhessresuiltonthar oegly.a corner

basepkate 24reonpesed-ef awPEﬁCQ{SQ%f@ké} p?hﬁﬁ@& elastic
plastlc The basepl ate 24 has a top side 7 and an
ayer than external contacts 4 in the center of the

semlconductor component.

A feed 1line (not visible in this cross section)

connects the external contact pad 3 and thus the

external contact 4 fitted onto the latter to a wiring
‘structure 15 arranged on the underside 6 of the wiring
substrate 5. The top side 7 of the wiring substrate 5

is covered with an upper soldering resist layer 28 in
such a way that it .leaves free the external contact

pads 3 carrying the external contacts 4. On the

underside 6, the wiring structure 15 is protected
against damage by a lower soldering resist layer 29.

The advantages of such a wiring substrate 5 with
external contact 4 mounted in rubber-elastic fashion
have already been discussed above and are therefore

omitted at this juncture.
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underside 6. Fromthe top side 7 to the underside 6,
15 through contacts 16 are arranged at envi saged

positions in the baseplate 24. Said through contacts

lereeraes foy206990€661 Ng the external contact pads to
be produced on the top side 7 of the baseplate 24 to

a vvi ri ng structure to be proHced on the underside 6
he 20_baseplate 24. Fj ure 3 shows a schematic
cr ojs%mé%%t?r ofF % hf om?g"r?"‘t hECh HebpFateF BE | fegtdorganiderough
wi irdividuael lcahpenenappliueadhgorhefl prddwet-iRnAsf G wiring
I ds . [.d ber-elastic teri
ggg 1r%aé):/ %\V% afé?}f f gféengltg&?%# Mess “PNPOHEE:-S thugé?“gponents
priRieRg ctlhousamef funttépaat asdépt s gure He dxaseplatteified
24 phijgbnaneafii l+ecbMidde LyhBen=e! Ast ieg ﬁ@te%r '1‘3‘I tca 7 and

30 Figure 4_shows a_schematic cr oss sectl on
{ RFC pRSED Al ECusseq SE0GT@LSAY wi Thef mgﬁﬂcamzclam ePf ‘such
applrioat | subef ratest abahi Ikm 2 @ndSaite ket ain&éb&h&ént§y of

to be | am nated onto the
s% ace Afﬂlg%ﬁ %yg %l% urﬁﬁ'ﬁ Y t ﬁélppiﬁleﬁatcf%i?anles
35-hjertw@ve rPrQ\h?eOLb%ﬂsie rﬁlamel Ped corpatbic oleadfranassor
of a polyneric plastic is heated to forma
c osition _having high viscosity and the netal film
LY £ FRCHE oﬁ‘ weERepRrELS| ngrepst heection through a

r lh:dEpleltgst |2(4| mebalposke 6233 Pé20§f15%8t§90§7 ?Padé Polymer
a e i on_bet ween
ﬁDtlrougLJf}eccont%g‘%taﬁ %e%lﬁtA‘F ﬂ;m?’aﬂ fRI TR iEdgsgd and an

'prhmﬂetmdm ¢ he Fpoocetslve  50Bi quirde 57 shtowstlze sohdemsiide 6,

Cft@&%@ﬁtdcﬁ{tat&fsouﬂé‘ 1he apéaﬁgleét st% V1SR g;aorg%%mns

vvlthflg re after pressin
Lﬁ?&@]ﬁ% R t%%ldb'a&ée}laheczzntagw. A§ seywve for

t?oﬁ?amﬂﬁ:?ﬂtﬁﬁﬂéﬁﬁériél eamm&b?lﬁhddwkéOBesbﬁ%auégd on
0 e I ast i mat et a t he

si- te to t%ed%as:/pl g’tfe thr F{lr‘?g: er - adti é‘ﬁrmg
w&ﬂ:éﬂcéﬂlrﬁad*éOZSD%r @rq@r@@siedonnt@let h&lddegh}l\descem ¢¥ the
PEaGehIakeOf24t he pol ynmer plastic of the baseplate 24,
the rubber-elastic netal pads 25 penetrate into the
basepl ate 24 as far as

Figure 3 shows a schematic cross section through the

baseplate 24 in accordance with figure 1 after
application of rubber-elastic material pads 25. Said
rubber-elastic material pads' 25 may have a different
thickness in order thus to produce cutouts of different
depths in the baseplate 24 which are filled with
rubber-elastic material 9.

Figure'4 shows a schematic cross section through the
baseplate 24 in accordance with figure 2 after
application of a metal film 26. Said metal film 26 is
applied in order subsequently to be laminated onto the
' surface 7 of the baseplate 24. During the lamination
operation, the baseplate 24 composed of a precursor of
a polymeric plastic is heated to form a composition
having high viscosity and the metal film 26 is
laminated on with pressing of the rubber-elastic metal
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15 a depth t. Even though the depth t is identical in

this exanple for the three rubber-elastic netal pads

25 shown, it can neverthel ess, as al ready nentioned

abpyRr, 628l sp2be4digkerent and depend on the expected

| oadi ng of the external contact pads.3 to be fitted.

20. Figure 6 shows a schematit7cross S?Ctkon t?rﬁu?hl

t he a lLate 24. after structuring of the nmeta il m
26Pafp oﬁ?? iBhPether Hassphate: @fnal® Comnaatinmidetwern the

fe’eurotgheSchzﬂtaa'ﬂne Ieedidd nenheldmatalnariow cepdugtoraise

c onpect the external contact pads. 3
ﬁfég%égsg%%dpné ?g?gﬁaﬁ contacts 16 which are

p05|t|oned in such a way that they do not adversel y

aff‘ﬂ@tﬁré"‘@ sthefwr MRbidddamaf; & h@r&H%b ef @‘L F ?'S{lgiﬁ the

ds 25 order to achieve a hi
p ??ﬁ&ﬁﬁeS%AeFﬁsFFEOFQPQFFawlﬁéd%lggrqiﬁaaﬁﬁqnﬂpﬁﬂﬁﬁlng

;n@ﬁuceﬂeframbbe&s&ﬂa@mﬁ@ SildteiRsl, ShadS0N8s  into the

I's or. .soft-porous |nsulat& g materi al s 1

}%§are n&% SU|tagﬁ¥lnpor ? 3ﬁﬁdﬁCtF88 gfathesurtace 11

el%ﬂ?lfhsmréﬂte Rege)e] snaiasatlm aff t the rubber- e61astic
rmmxg s r s s ur.e

CELEbLAS T 12 RS Cop PORME 2008 PhdUadkp1ace

eﬁh?% efRet rralabey- %bﬁﬁﬁé?lv@atsaﬁﬁﬂcl@@dSkn@Wn are

a@mimh nm%Ubeﬁelnﬂl@lJ\}ﬂsﬂ@ﬂHﬁ pYetlrkBe of the

' h tacts 1 al so_be FIN 623
b a0 e 0k B “Ehaer lafiEn2d) "aney puher- elastic

Hﬂﬁqﬁi(ﬁadSMQEmemntr@tasimtonehalbpadplaﬁe pa ke far as
b@@ﬂig%}? 24. ExFérguﬂ?oJ ﬁh{?ﬂ\é Q%EEHeE'HEgC ggg%ivc\:naﬁallnoq:hls

t hr ou a 5 W ring substrate I'n accordance
eBGdHtent foF  the .ﬁbéﬁ?uoﬁubh% ptaspicormeffah pads 25
V\/Isrhldv@l sulistdeat endvestheowd, | Asf LYUERIS hEncQBRLE! @lhove,

e 1 LAt of - r_so erln resi.s
25155 ST Sind "aenBR of CER! sdesER hge%mg of
| é&h@u rEteraalt kondacdr mEdslG donttectf iradsi3. | n
addition, the wiring structure 15 is applied to the
derS|de 6 and, for its part, can be protected
a§ATHEE Bar®lyR Py 2a FEMBRALEF dGHARF r 6SFSLON| dyleroRsh the
Tbia.Sebd\mEE VR4 Bf tdyf UstuetdPingr V86 tthe metal f£ilm 26

from figure 5 to form external contact pads 3 and feed
lines 14. The feed lines 14 are narrow conductor tracks
which connect the external contact pads 3 to
corresponding through contacts 16 which are positioned
in such a way that they do not adversely affect the
'deformability of the rubber-elastic metal pads 25. In
order to achieve a kdgh_defofmability of the fubber—
elastic material pads 25, the latter are produced from
insulating silicones, silicone elastomers, gels or
- soft-porous insulating materials and are not suitable
for the conduction of the electric current. In a
variation of the rubber-elastic material pads 25 shown
in figure 6, said pads may be filled with
correspondingly compliantly electrically conductive
particles, known as carbon nanotubes in the literature,
with the result that through contacts 16 can also be
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st red e B/YoGasifeot hrough contacts 16. Figure 8
shows a schematic cross section through a 20 portion
of a sem conduct or corrponen‘t 48 of a first enbodiment

of_the. i nyenti.on, ch.,is nounted onto,a

S RATGIhati8RheAPh” biard 30T CoRpBRGAE @it Itheherubber-
s dtuictneons] geads 2he pnevheusabeglaes 2ase :
identified by identical reference synbols and are not

25 di scussed separately. The wiring substrate 5 w-th

i tELIYdbEr -SRI | @al Bgheneltiionedregser natttont athrpagh a

3&&¥hn§”b&ﬁ@@¥£@@ sonhagtchrdzakd %ﬁkﬁr%§e‘§MHda¥mé%t of

connected via_the external cqgntact pads 3t
fegbe Jrrl“ﬁeentlﬂonanrahﬁl BHeGUFRAPEUGH é‘omlééP‘E‘l@U&’rs’:é‘ate 5 as
\Mshdupﬁihsfig@fdre is Gamphetéddb@Stﬁé @pflildi®ion of an

n ruct 15 has
ﬁjact Sggg&éggiﬁgv\,h e%& are” o%nétgte U%ES fq-ﬁPp aidg 7 of
cd’rheact"lﬂngf plateniScontiidsbr ki ping ifreehi She external
SIE AU s coMpeRenidic 185t BRef kit %n%Q@%@%%féﬁ15 is

t he e tion. 35 The external contaci 4
p@RPLisd cbansdtedirdezside Gerahd 89rofits cemluct 6R be
t ek sttradct agalﬁgtordddmaget 09 S dQ o%@ rof sbh&erln resist

dipat e c ar d EIN 623 00451860 :
3%?;%@%]; Ftrﬁ!égr% er - elwéslill n’éttgﬁcglurﬁad 5 BRhVey t°
| ﬁqu*;ecwarllryg e etat the @tteheaéemonoaducpads 3 on the
HRONeide %, o&reﬁ%r@ﬂﬂﬁ bi guradings i %ef ré@n(q‘uctor

?‘éatl ons . and shear, | oadi ngs as a resu

s cBhe 5 updersirer &l at tosl Wl@am%%%tﬁwae 5 via
alnb@r hédtoush kedrdwactesud t that this connecti on

between the sem conductor conponent.1 and the
superordinate circuit board 30 via such a

r fBBEreeBas fhews| yacusphenatiext eraes comttaiodn 4 thawmh a

apbirghen r6E|aQ||ééM1céQdEbgH£e goﬁBQHéné thgﬁPt'C first
CrO S SeCtI on éhr g Ortl on of a sem con :
8ﬁéﬁpn§ of q&;xﬂﬁyentlon, which is mounted onto a

superordlnate circuit board 30. Components with the
same functions as in the previous figures are
identified by identical reference symbols and are not
discussed separately. The wiring substrate 5 with its
rubber—elastically cushioned external contact pad 3 has
an external contact 4. Said external contact 4 is
connected via the external contact pads 3 to a feed
line 14, and also a through contact 16 of a Wiring
structure 15 on the underside 6 of the wiring substrate
5. The wiring structure 15 has contact pads 27, which
are connected to a flip-chip <contact 21 of a
semiconductor chip 17 in this semiconductor component 1
of the first embodiment of the invention.

The external contact 4, for its part, is connected to a
solder pad 31 of a conductor track structure 32 on the
top side 33 of the superordinate circuit board 30. By
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enbodi ment of the invention, which is nounted onto a
superordi nate circuit board 30. Conponents having the
15 sane functions as in figure 8 are identified by

| ORI i 628 pPedevescessynbol s and are not di scussed
separately. This second enbodi nent of a sem conductor
component 2 20 according to the invention differs
fromthe conduct or onent shown in fi ure 8
viTiue on t f’é‘éub ?f?ﬁ 1GcMRAFETHGT F3d rtlr?él in
sehiieondudhgr sothigrriB:-enas @:(fntfalu:é aeeﬁ&oaauwitb&h cedSreponent

t| n 19 t the Gont £
Coimgﬁr@gs}ﬂ m ndi nﬂo& ;9 11;]51'1 Fm unders %%tlons

27 o ring ure _
6 %Tf £heaw; |1Pﬁ§1§9§star5at% sesxrchtemér mee-maﬂh@trmses can

simie Sébb@f: émasseahmmg}dl&is@floQJédO a3l apaBchaal C%J th the
conne rhe Wi ng substr 5 by neans.of a
ad]ﬁe% tlhﬁgert % CPRECSEAPEO 50 chPf 1%e%qcPPdUCt°r

tfﬂpmmwmhm@ BOandnth|snpéﬁbrdﬂmhﬁégelfbﬂlstb@a&dr%$ via
0 i.de substra re

SL%‘I%%EH %ﬁ%ﬁe‘} elgs% ctaliﬁa)’mc_[dé}glc%nn%%y Fsﬁnag tcl?éjttaCt 4
PRt ft’r@%t#?]elalahlf@wuctl on of the sem conductor
conmponent 2 against damage. 35 FIN 623 P/ 200451860 -

2 Patent c¢lains 1. vv|r|n substrate of  a

gFrﬁgc ct o"l%oé“’ogrrpé‘neﬁf: e(“ftlg) EEAPPI sPRGE &R ertHaFough a

Cmﬂmorpadﬁ (8) demidomdudgorS cﬁjﬁ;ﬁj‘r&)&it cent agt sa(4econd
rigi r strat.e (,5 conp ri ses.an

ungersn Jm’& b8, (ihhvtg &HQenﬂQS”uc}% élé ¢¥5) OaLHbteadt8Bt° a

sﬁd’é’e(rﬁr%ftaftetut?éamlglm)bom 30her@&impenents having the

oS (B G el dr) fEaRE OPaeL" JRReitipg by

cutputs an e exter

aﬁd%ﬁ’é:el&(agh RE SRS - e?%‘&‘ﬂ:s mafBHi aRTEY) NoE  FhHecussed

wiseipag adiist.rate as claimed in claiml, characterized

in that a top side (10) of the rubber-elastic materi al

?{%ng 15 together with the top side (7) of the wiring
£r a¥tcond) emppaimessplehap @egd qonductor component 2

according to the invention - differs’ from the
semiconductor component shown in figure 8 by wvirtue of
the fact that the active top side 22 of the
semiconductor chip 18 has contact areas 23 which.are
connected via a bonding connection 19 to the contact
pad 27 of the wiring structure 15 on the underside 6 of
the wiring substrate 5. Furthermore, the rear side 34
of the semiconductor chip 18 is mechanically connected
to the wiring substrate 5 by means of an adhesive layer
~35. The semiconductor chip 18 with the bonding
connection 19, and also the structures on the underside
6 of the wiring substrate 5 are surrounded by a plastic
housing composition 20 that protects the entire
construction of the semiconductor component 2 against
damage.
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3. The wiring substrate as clainmed in claim1 or

claim2, 20 characterized in that the rubber-elastic
material (9) conprises silicones, silicone

el RsNOPBRE Sp/96bss59866! 0sed- pore soft - porous _
materials. 25 4. The wiring substrate as clained in

one of the preceding clains,2@haracterized in that

ut out §11) in a single wiring substrate (5)

%%scg? Parent depths (t). 30 5. The wiring
substrate as clained in one of the preceding clains,
Charao &l hasAd) LNBLeRY Bl oat BXt 80k (dfduflot M mponent

cutouts (8 5 TubberSel'aStic e

- (9§lis2yrearerichag ekseznadl conkmett petd) (B theer fitting

10

15

20

25

30

35

exéLt &BhaTONagk aRRES (Bd), 6. whB@eWH' | NG, SUDSEEABE §Firing
clai.med in the 'FIN. 623 P/ 200451860 21 -

ne, of . o
pr%%%%ﬁﬂ@t%loég?m,COE‘ﬁ’grléﬁeﬁnzé&P#?Fﬁ’fflﬁ tht Wikthng wiring
S Udistu it wrd 5}15bn@nds&5tbpeéikibn|€{s')( W4 xhf mrﬂguttfég (8), and

i Lyl t 5 ext ernal_.cqnt pads . .
\;\n.‘g IEe i\%ﬁ%ﬁg% u%é%?%%ge&éécclmgitﬁg&.aqi n?%ﬁe of ?%Jé‘)mgeg in
pridtedfugoetai f8) cird ather extéernalt mnttdw wadsg (3) are

Substdraded (S QaPFLSSsSy 1O QUG cpit el 1 19) (16)
through the wiring substrate (5) which are

electrically connected to feed lines (14) to the

ex er ndthe ont wirig padlsstf B te Gas T@Baihhédli Noh sebsidiat & as

cl alIedd - of t 15 preceding clains,

chéaﬂf act eﬂr%lg%eq At héa}-t?a'i he external contact pads (3)
campiticPe §1del dek0to#tfi ngheof rabbendelasbisolmreémipl (9)
lnﬁdﬁééﬂer with the top side (7) of the wiring substrate

(5) form a coplanar area (11).

3. The wiring substrate as claimed in claim 1 or
claim 2, N
characterized in that

the rubber-elastic material (9) comprises silicones,
silicone elastomers, gels or closed-pore soft-porous
materials.

4. The wiring substrate as claimed in one of the
preceding claims,

characterized in that

the éutouts (11) in a single wiring sﬁbstrate (5)

comprises different depths (t).

5. The wiring substrate as claimed in one of the
preceding claims, '
characterized in that

an areal extent (12) of the cutouts (8) filled with -
rubber-elastic material (9) is greater than the areal

extent (13) of the external contact pads (3).

6. The wiring substrate as claimed in one of the
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20 9. The wring substrate as clained in one of the
precedi ng clains, characterized in that a
sem conductor chip (17) i's arranged on the wiring

StFINteZ® PA5D042D880. The wiring substrate as clai ned
in one of the preceding clains, characterized in that
a sem conductor chip (17) wi tHl fTI p-chip contacts (21)
ranged on the wiring structure (15). 11. The
?%%ggéu%%tr Ft"3s claimed in one of clainms 1 to 7,
ch@h%t@@téﬁlzedednmhahaGS a sem conductor chip (17)

Wi ¢ e bengi A §%Q€95EE”§5 1%13mptr9.se|;e LM AUd uﬁ%rzgfrom

(15) is, arran structure (

P/ SR 45 BERS - S?Quc'mreA( bém t—:@né&é@@naéomuhent pads (3).

conpri sing a sem conductor chip (17) and a wiring
bstr t compr i Si nggexternal contacts (3?7??)

arrange Mnﬁlu 551’? & PaAdsCidmedhdmei gngheof . the
rlxgtretbadmglchasndnstrate (5) conprises an underside

(@hﬂg&g,_hfz &eigc,gjggtlflctor chip (17) and a wiring

structure and side (7) with cutouts (8),
arfd*Swh é’rlé-”lﬁ‘-ga Fybs&ratel aéﬁl) c fewpriaes( 9hisughr amgethct

i n(1d1e cthpstgh ( 8rhand witheLXt SiMat r£08t gk pa 1(3%) are
arel artracg%d]tyn the 10 rubber- %I astic materi al

£ e ondtetT Ceopohent £58dc| diRed i 14l altrﬁ the
Lé,xt(ﬁmaelctcemtzae:t ipaddéat3 )15 t he sem conductor chip
(17) on the wiring substrate (5) is enbedded into a

pl astic housi ng conposition (20). 14. The
séhi corfdifet Uﬂré@SpoﬁBhﬁtaétgl adsedliaimddi mnl2oner of the

ClpaigBeling? @ 1chiagsAct eri zed in that the sem conductor
Chlh%r(alperlz Ifi’lestl'fa{tl p-chip
the external contact pads (3) comprise a solder coating
of a lead-free soldering material. '

9. The wiring substrate as claimed in one of the
preceding claims,

characterized in that

a semiconductor chip (17) is arranged on the wiring

structure (15).

10. The wiring substrate as claimed in one of the
preceding claims, '

characterized in that

a semiconductor chip (17) with flip-chip contacts (21)

is arranged on the wiring structure (15).

11. The wiring substrate as claimed in one of claims 1
to 7,

‘characterized in that

a semiconductor chip (17) with bonding connections (19)
to the wiring structure (15) is arranged on the wiring
structure (15).
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contacts (21) which are electrically connected to the
Wi ring structure (15). 25 15. The sem conduct or
conmponent as claimed in claim12 or claim13,
cherrcéesi gedobBsiBab the sem conductor chip (17)
conprises on its active top side (22) contact areas
(23) which are electrically- 2% tonnected to the
W{bng tructure g?j vi a bondi ng connections (19).

: t hodSEBECBREHEEPRY a WOFPRGeSibst r AFRSHsigig a2
sesewbadudtct oz omglonent (17, %&Oﬁprrsrﬂggexéﬁbﬁafat§5 (5)

3 tti ext.er na acts

wrer 5 PSS oot ot | SSDEEY o 133PR) TetRbgioed o
st epserpg bdant@r tof Pad§asé§)) at eviexBim thet hroggl Friting
62&&@9@@@18@)- Q&n%ﬁmgctén(@déésmedet mm the

ositions asepl ate (24) conprises

Br%%rwg%?d%?t%r 5’6}%&7& 3§‘ti| &, Wird@gesnpsture (_15) and

appl topt Bddeof(7a |va.}t9.T cammus@d(@)‘ ﬁnaub;he&-leatha%t( |212.1bber—
e the basepl a

V\nﬁéefzge%ﬁict: &ggtl_'é& grgr{)rlgegg %gr 1 52‘[ Q) and

paferse(ﬂtﬁtml alc@ré:pax%;edpadﬁart%roareneaan@mged on the

| aripied+ 0 D e fc GRPRSFi 411 M§P6) with pressing of 10

t he rubber-elastic rraterlal pads (25) with the

external contact pads (3) into the precursor of the

| po]lymerTrpé astdemidfordidiecthmsepl ddmpdrht anths f ordmlidy  in

nar boundary |ayer (11) between copper film
ngl%aop side (7) of the 15 baseplate (24),
stcﬂlﬁeﬁélﬂ'ﬁﬁgl%ﬁdtm WBopper film (26) to form external

come_acgemdl;’at@ﬁdcﬂfgddweén(lﬁ)a mrﬁl@e 'gy %hlf%f&e

nt ac curin pol ymer plastic
Q "&’teé{dleg) ) %R]I'F‘E’r*ﬁr%d%?‘b?ﬂ%ﬁ %P‘T‘P%Htlon (20) .

self supportlng W ring substrate (5).
14. The semiconductor component ag claimed in c1a1m 12
or claim 13, ' '
characterized in that
the semiconductor chip (17) comprises flip-chip
contacts (21) which are electrlcally connected to the

wiring structure (15).

15. The semiconductor component as claimed in claim 12
or claim 13, '
characterized in that
the semiconductor chip (17) comprises on its active top
side (22) contact areas (23) which are electrically
connected to the wiring structure (15) via bonding

connections (19).

16. A method for producing a wiring substrate (5) of a
semiconductor component (1, 2) comprising external
contact pads (3) for fitting external contacts (4),
wherein the method comprises the following method
steps: ' -

- production of a baseplate (24) with through
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17. A nmethod for producing a wiring substrate (5) of a
sem conduct or conponent (1, 2) conprising external 25
contact pads (3) for fitting external contacts (4),

WEIRi 62 3 he/ seddHodsgonpri ses the fol l owi ng net hod
steps: - production of a basegalate (24) with through
contacts (16) at predetermm positions, wherein 30

t he base late (2 ri ses recursor of a poly '
pl asti ¢S ré%?%%% \%62 %p c%’f‘?%?ltgrmhn?‘ayé?f’s&&ﬁﬁaéed "G”ferem
rubber @t@sthacserra]taaxe al(249) tomprticessi de f;i‘éc@fsofheof a

basepl 4), n the [ ayer conprises 35
rubbera% a}ént%?c i/\%]etglfgl pads (25) that are spaced

apart IO anckpRlicabiPnat P6n 6f dayepperccopmisedl  of

film strusdarash wihe gyternah cant agy aadc%ﬁ%la%“h) of
24 exter nal

ali gnner E’ thelFI N 63 / 200451860 -
cont actrl'b E5PLaNTer 67 A/ t ne'RETRHYebt LRYSFheomprises
ext er natuldont extagpads ©3reednlepp@¥s(d3) the&t are spaced

r ubber 91?}9 (25), - pressing of the
r ubber ag%astlc rmterlg%n r’(25) 5vv|ththe ext er nal

cont act lamigwatian j af oat W@pp}@irecﬁﬂrlsm)r( ) t wéthobyeesing of

copl anar_bou %dlzrﬁaﬁga?tqc 1§&ggl%2en8%ﬁ§m g%E’P @ith  the

side (AWSER Eéaclta)%?'d 24y) 1U1t°uﬁé’@veP¥‘h‘@u6$°r of
t he extdrenapodgymnisact lpflad;Slti%);Jf Cﬂhé”@)@éeéh@t@?'mr and
pl asti as ate Wlt tion a

rigid gfciqffm ?&g’ﬁgrt?ﬁg taWI rcl(o g Siibst r%?lé &Y 1ga¥§r (11)
The metifsvesn ctepped fAlel ai2f)leand tbapi mils of the

char acmrgeiﬁgﬂ@ @t an upper sol deri ng resi st Iayer
(28) is plled to the top side (7) of the

sél f - sTFOEYFd O r iy sUb%tr%?IéPe{S)fMWh {R€) to form
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- curing of the polymer plastic of the baseplate
(24) with formation of a rigid self-supporting

wiring substrate (5).

17. A method for producing a wiring substrate (5) of a
semiconductor component (1, 2) comprising external
contact pads (3) for fitting external contacts (4),
wherein the method comprises the following method
steps: .

- produgtion of a Dbaseplate (24) with through
cbntacts (16) at predetermined positions, wherein
the baseplate (24) comprises a precursor of a
polymer plastic, '

- selective application of a layer composed of
rubber-elastic material (9) to a top side (7) of
the baseplate (24), wherein the layer comprises
rubber-elastic material pads (25) that are spaced
apart from one another,

- lamination of a copper-coated film structured with

external contact pads (3) with alignment of the
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characterized in that a solder layer is applied
selectively to the external contact pads (3). 25 20.
The nmethod as clainmed in one of clains 16 to 19,

chenacd £f i gpshdisi4@p the underside (6) of the
sel f-supporting wring substrate (5) is coated with a

wiring structure (15). 30 21.24The nethod as clainmed in
one of clainms 16 to 20, characterized in that the
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- pressing of the rubber-elastic material pads (25)
with the external contact pads (3) into the
precursor of the polymer plastic of the baseplate
(24) with formation of a coplanar boundary layer
(11) between film and top side (7) of the base
layer (24), _

- uncovering of the external contact pads (3),

- curing of the polymer plastic of the baseplate
(24) with formation of a rigid self-supporting

wiring substrate (5).

18. The method as claimed in claim 16 or claim 17,
characterized in that '

an upper soldering resist layer (28) is applied to the
top side (7) of the self-supporting wiring substrate

(5) with the external contact pads (3) being uncovered.

19. The method as claimed in one of claims 16 to 18,
characterized in that '

'a solder layer is applied selectively to the external
contact pads (3).

20. The method as claimed in one of claims 16 to 19,
characterized in that
the underside (6) of the self-supporting wiring

substrate (5) is coated with a wiring structure (15) .

21. The method és claimed in one of claims 16 to 20,
characterized in that

the underside (6) of the self-supporting wiring
substrate (5) is coated with a soldering resist layer
whilst leaving free contact pads (27) of the wiring
structure (15).



