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; wxe3eR\ VRY. 6" Tv@s Description Method for connecting an integrated
circuit to a s corresponding circuit arrangenent 5 The present
i nvention rel amﬁgmﬂﬂ@ﬂm“ﬁﬂ@hod for connecting an integrated circuit to a
substrate and sponding circuit arrangement. 10 Although applicable
inprinciple to an{ff®¥sSired integrated circuits, the present invention and
the problens underlying it are epraTnbd‘mﬁth respect to chips with
integrated circuits,in silicon technology. 15 Known CSP (Chip Size Package)
or WP (\Vaf BPSEEYRFLPRckage) sol utions for connecting an integrated circuit
to a substrate have reliability problens when there are changes in
tenperature, | articular _in the case of,large chips..20 Ln the case of
Chip Size P%Ekgags gﬁa'V@H%ﬁnqﬁihﬂg'Pé?kadﬂ%Seégg%ﬁéiaff?cPhB t ¥Bes 2of
connecti on stbsttratesahdt weerespending aidddie amsngdmersre so far known.
25 One gustomary solution for connecting an integrated circuit to a
substrate is the use of ball grid arrays with rigid solder balls or bunps
for mechani €he camessriton, invehtdddi t i vabktese dfo anaundeatidd t §o80

i ncrease th LhiLy. : of.:thi g C ogar, luti o h

m smat chi nggglﬁﬁtéﬁgi{l%efﬁ{aﬁ%%%gﬁ:égsfcéygthag C |pggr%1bt$$%é:1étseu g%tlrrl%tg, in
particul ar €PEresRPREENEnEiEFuL hepFERNERPEASI-on, | eads to great risks in
terms of reliability. The solder balls can be 35 sheared off when there are
changes in tenperature. In particular in the case of large chips, this
reduceg'ot heP+ BRP Iiﬁ?@dﬁ% ably. PEFGPle _t9 W oudeEiped of

i nt er nedi at encegn&eeédngcpratiess, whthe spresens aiftveassohuf baa behween the

chip with a_| coefficjyent .of thernal expansi.on and,the substrate with a
hi gh coef f i%?%e%? t"’l?edre y’é}gpaﬁgi ofr- < hgsté’riﬁé'&? WhUR| F5SPSSE pFBvent
undesi red delitps swotht hnsepgypeedSolivtiundns dh shild coppéeichaodasy .t he hei ght
of the structure, the nunber of connections and at |east the costs. 10 A
further solution for connecting an integrated circuit to a substrate is the

use of 18] asfnewn| &&R i o im0V 9FeTkapali s@rosWEPan (WaEerr ohevetonponent

whi ch has fpgxidbe) eksyatieAs ebrardmd @i hlel S di - 08 181 pRg sUr f ace,
an electrical contact bei ngedl sposed.aon the flexible elevation and a

conducti on Rtk BRPRErarepheNs &Rlifdiddiradr RLems (Hen ntRPTdra%e t he

flexi bl e elavaigeosn bhet veenpéhererect rircapagoptatararic t beeelcetls opf C
circuit. T advaqé%ge of this solution 20 is a |ower height of the
structure, B 0 ?lability and | ower costs. In this connection, it is
known 26 sol der or adhesively bond the elastic contact elenents onto the

substrat e. CoTTEAL @ laat hogr gl Ssihiat Sl kont agheel gapaLs glyLpe chip

are firmy connected to 25 the contact elenments of strate, either by
sol der or HSAFAGRMesi ve@SSeREUaLLFes &Wonet KBRS n vihi ch ToRNeRIRRL

el enents argrA@dtdrédl yeterect ellet @HIRE 2NQt hele aEELHOEakaOWRe b
far known.
25
One customary solution for connecting an integrated
circuit to a substrate is the use of ball grid arrays
with rigid solder balls or bumps for mechanical
connection, with additional use of an underfill to
30 increase the stability. In the case of this customary
solution, the mismatching of the thermal properties of
the chip and the substrate, in particular the
coefficient of thermal expansion, leads to great risks
in terms of reliability. The solder balls can be
35 sheared off when there are changes in temperature. 1In
particular in the case of large chips, this reduces the
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reliability considerably.



An object of the present invention is to provide a sinple and | ow cost

met hod for connecting an integrated circuit to a substrate and a
corresponding circuit arrangenent which remains |argely uninfluenced by 35
thermal m smatching. This object is apggeyed according to the invention by
the nethod for connecting an integrated circuit toa - 3 substrate

accor di ng 1 9afhali btk (9 cALEERAARMIRO ki didy [a1aeaEN! WHaEE ding Lo
Claim 15. The 1dea on"which the present inventigon is based is to_ 5 use a

contact sysEEKVEn &hi&h sttﬁ'@sén&u%ﬁe’{ h®etyReRctt RS eRBAPS WHfth hd ilRfWegr at ed

circuit andcgdbgieabatao® weﬁddlmékﬁmmi %&Otﬁéesaﬁgtbatebuﬁltwe
pl aced one on tpp of th&pt herB %}Cle bei ng under a specific pressure. 10
nt

In this cas®, l?hghel%?:? taten t FMaLr &30 l'}'nt V&t e @€ cui t

and/ or tshe @keelbpedl mnp&@tvesﬂtr ughdeeipédt efadiss r afe thys hm_p@eel astic
el evati ons g The cont surfaces of, the cont 6‘%} s%lru res oth si des
shoul d be 01%:0 HEﬁoﬁsna? lﬂ‘u%t 3%?/ AR e BT 49 1.eh regard
to the presstlrectquacttrsmch'nbm]vergocﬁd arevtat oaks f andt |ama1eas't khenust

al so be ensy gthat the material of the elastic elevations 20 retains the
desired elastficify in the entire application range. Advantageous

devel opments and i nprovements of the respective subject matter of the

i nventijgn canehechadndodariibn HR S WG dBind \CLoT hPggtor8aecprelierr ed
devel opnment, the frame strycture at |east _partially surrounds the

i ntegrated éPréuFPbFSFéFﬁl F? #enuges gy @&la@r?lCS(?lﬁé’@Grldm‘Fg to a further
preferred devel opnent, the subreglon is a perlpheral annul ar region.

Accordi ng t a_f ef devel op t he 35 subreqi L on

i nterrupted QUBSQ%’@?‘?@ ﬂ?ﬁ?‘ﬁgaf’org; € pr R '@bé?gpmsnt
the subregibasdddexidild oa&bvabé.oasrf@f:ea@f ihsusabshyatmateriad when the
first Iect aI ct r cirical
cont ac'(ti stré% ure: c‘"fg'e"ordlg%llgl%Cf ﬁe%%gl(rle rre(&igg%vgﬁg% %Itda ;elatl ng 5
is carried the aﬂ@xlkpltaceeﬂewattxprbruaﬁgitm roadecstionct pasht obekag

substrate, absﬂéeéae%an thPaRdFG L BuChian wxd enthddidlor absa gRECi fic
t enperat ure e subregion touches the surface of the_substrate and when

it cools doﬁkex% hies ISV RHPT ehabneeat thdeflestrdcrhe ARG 8Pt he

jsugstrate ilznethé@e@asenee E:htrS:uﬁ.ftef er'Ifl'fédl admailtsm@rrbf mfgnsbweimn whi ch
i ndependent a ressu 0 e elastic elevations o cont act

el emen?g’ %s%d‘SLOWFQ eﬁg\i?l n rkt 5 Se?@‘h?telﬂr?ha?r?%‘éeﬁo’ﬁﬁib%bgl n be
mai nt ai ned a:mdt Aewent |¢@sta$)pl i Clat i bhlsarmgm,nelqtlmr,tlnul as tloauper atar e

range, Wit hggid%y 8Lnal g Ass ?%omf\' Eﬁ%u%fla tl% eé@?é’écg%”é%érﬁﬁf{@éy

advant ageous, is o course ossible in
connect i on eatapphg sHbstrateal ﬁ@%@ﬁi etoePphlr areUPSedie Eat cBfection

in the firstoplace ¥1dmerASSi &t ténes ERLBT e ekieply /wrﬁféatwt@oa
further. _preferred devel opnent, %orrpr g§ssion stog i on, gh limts
t he Cogﬁresgh%ncontact e ements o) e substrate, lth r by SO

or by an adhesive.

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

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

35 thermal mismatching.

This object is achieved according to the invention by
the method for connecting an integrated circuit to a



of the elastic elevations, is provided on the first main area of the
integrated circuit. According to a further preferred devel opnent) a wiring
30 netallization is provided on the elastic elevations. According to a
further preferred devel opment, the frage_structure has a planar base

regi on, on which the second nmain area of the integrated circuit is attached

and 35 whi chygytdidesacbatahiall yebexandn e idHELIEAb ek SHFEsbdnalh§

subregi on bel ng connected to fhe base region _at a |lateral di'stance fromthe
i nt egr at ed CEECH & arrangemept REFHEAEBI aLP UFLAER bPef erred devel opment
the frame structure is forned as one part. 5 According to a further
preferred vel oprent, the subregion is adhesively bonded or, soldered to

t he surfacgﬁtﬁ :tcﬂ%a s%sf"?’é{?g‘. Qk&(ﬁrtﬁsr@“t o AVERTH rlﬁrg’ra@tetded"sde%l opnent ,
the first ifseel@ctontakbtceEysasm sinuvhick ak tdridseocfndhel esdritaet cont act
structure are. br ht -1 nt,0 hani cal contact.in such_a hat_they are
di spl aceableel%?/%r%ge E':)ecq{h? gﬁg%%%r%t%ﬁéf ?h%i%ﬁ%{:c nsﬁpgﬁ\éa erfthere is
di fferent tiedr nbdrrelkpansnoacbédt lte sutsstamdtthandbtheatd piteewdatae circuit.
One particyar (3 Vaatfagﬁuﬁf ditls, de iQLFHTEBEihg tg&&ef""f?” fae
changes in tenpefature, the contact elements are displaceabl™ 1'nrelation
to one anoB¥&ESSW®that the different expansion of the electrical circuit
and thggsubstrate 20 does not have any destructive effects, or it is not
opposed. According to a further_preferred devel opnent, the first electrical
cont act st rigficttRES h§8Sene té"feas?}chF%é?‘i SRtES Rt T hetweR oRd dthtri cal
contact striktdgratded ptapatniter ramd)or egitres. ATEOEHLBFLL 0 cordfdadther
caht%r eat er

f dd I I i nal i h
Cxpansi on S8 CRIMEELAT 09 COPORET R Pt | ELaPLoa FoRe

A2 8xenpl ary
enbodi ment of the invention is explained in nore detail in the description
whi ch ol | s, alighd o e&?f?&@%&%‘f” dHe %Mwsstkﬂc@{lk&i?: om> Hdire 1
shows & schématic view of parf of "a circurt arrangenen

. accordin 0 one
enbodi nent sgdesheshprek@nbel Pfergudh; aapgture ghat Ft@%Ye@rEaﬂﬂﬂ%@N

schemati ¢ regpr %Q@r@iﬁﬁe%i%@é§99df 86 _€0BNeekisRd e Rt AGeRY ding to
Figure 1 to a substrate according_to the 5_enbodi nent of the_present

i nvent i on. DAY KEOPH g SlES TR s afBRFELBRBAREY nunef Bl FVddsi §hEPe Bohe sane
or functior@lshixddhetrage €REPIRAErsialll ofi guhe lelds i & CRarBistd onisew of

part of.a circuit arrange t .accprdi t.a ane enhodi nent of the present
i nventé%n. rleﬁaﬁrﬁuret?’,egre éﬁc?éfnurﬁg"rgaaﬁtlf%éfsi gr‘?‘é{ egq%]t? 159 &at ed
circuit, wappiicstiimregreateged in a

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

25 in the subclaims.

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

30
According to a further preferred development, the

subregion is a peripheral annular region.

According to a further preferred development, the

35 subregion is an interrupted support region.

According to a further preferred development, the
subregion does not touch the surface of the substrate



sem conductor chip, for exanple of silicon, which has a first, front main

area HF1 and a second, rear nmain area HF2. 20 Al though in the exanple which
follows only one sem conductor chip is illustrated, it should be expressly
mentioned that the nethod according to the invention and the correspondi ng
circuit arrangement can be carried out 4at- a higher level, for exanple wafer

25 level. Furthernore, in Figure 1 reference nuneral 2 deS|gnat es

el ectrical whanabhe Fixse FgFEEFaFéa GLAGE 1SHRUERBYR (it RARASErea HF1,
whi ch i's ndntepieseséesndneBoceetahl, cohthckegpedkti@ed W ring

metal lization 4, the contact 2 being led through an insulating |ayer 7
lying in between. Provided on the insulating |ayer 7 are elastic 35

el evati ons Apcoaime B:iopSa ofupnhel t;hzﬁeﬂéfi:@@ dietval lopaainiton Hehslhgd si nce
these tLps represent 4 Iec i cal _cant act E%I ong A‘_j cated on the
first mdindteSHFLT &§Fat Ba2GFEN ring 58 reb™on, are
conpr essi orstsrtm:;ttateement $hho subdstate ¢ thel ssbregiod argamiiargledoto |inmt
the conpre t st elL.evaf i a ned Xi mum
val ue, in 355'1 %11 t%ﬁt&kg et%‘%ou%?e?%c%%o%s%% tg&glgr?%gh?gh o] he sane.
The second Smiiil‘rﬁ%ﬁr@a Whﬁs t kaej nseyEaced @f rctthet substretedhandvel y

bonded ont Q fed €2 A LI &IRA! 2ReOfs 1t id B SEEMEEHES dBE2HRRNAiNY agent
15, the rear side el ement 20 extending |aterall y beyond the extent of the

i nt egr &Ped 1% cHEface phyHaRS¥REEFAFPy al ongside the integrated circuit

1, at a distance created by an 15 , |nt er nedi at e space 5, is an annularly
peripher al subre ion 22 of th fr struct.ure, '8 E the normal state,
i.e. for exdhp r 581t erper attdiie  hRE SAFT&ER ent IGBSLBPRBBFoxi rfat el v

hal f the hejcgiﬁtmictiimewmthcmldepm&ms:l& 4s | a phescase dntﬂ:he
erbodl TeNt oAl SUCLEOLOR; 875! 80 il | DAL AL T LIGneRUL GQUIhdd ke se
ge

conprise in |scre e sl e annu orm has
that i15al hewsiniche tpackbag @ﬂstlhedl ntbgitat &dheci rmnect iz t cdse reale

hermetic, inBntiH&Et ednf rophany & FONMeRAli datfilgenceangkn this
connection it should be noted that, in the case of this enbodl nment, the

frame strudARteapany | §eBRELRLErR| ed TRANFRI ng WE EPRY Epar 12Xt SRk oul d

al so quit e aiilsterdeor ned a&l@h@u@\wt thiigur eamBadémahe schematvery
representations of a nethpd onnectin the art. al&fordl to Figure 1

to a 35 sufSTPRPHR¥HT dihy Jf% ? CSHEE& AT i on.
g _ I n2or derf ttheatdaahed bopatd abppiheani leoqnelrnaar]! anmEeTmnte acsirhimg to the

Sobod ment £¥ | ERERVCREEONeoNRLER bR SIRVLAL Fil® DlaRQ! %2 bStrale

30, for exampl e a circui e Case of the presSent iment 5
t he mat er i &issofstwilels titet%mﬁbgﬁ!fﬂ?\%CQZ consist is a materi aI V\:hl ch can be
adhesi vel y bonded onto the surface OS of the substrate 30. In the case of

t he exenpl ary enbodi nent shown,_ fiystly 10 fhe rt of the circuit
ar r angemen?*SAATHI% skBwn @ n ﬁPﬁEF‘@rl iRF %@%‘?onFSVFEQPQGB&'raPe 30 in

such a28ey ddxpirddisi sionkaeh Hdgicdnir ewhtichhel friirtsd Ehien cafmecrfsﬂdae

i ntegrated oirepit 1) comprisiang e el asti o, elovathons, Skt e Lfig W ring
main area of the integrated circuit.

According to a further preferred development, a wiring
30 metallization is provided on the elastic elevations.

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

circuit.



15 them is placed onto correspondi ng pl anar contact regions 33 of the
substrate. In this case, there is an internedi ate space G between the | ower
end of the annular subregion 22 and the surface OS of the substrate 30 at
normal tenperature, for exanple at room 20 tenperature. The subregi on 22
has a nmuch greater coefficient of therfal- expansion than the renaining
structure enclosed by it, that is to say the adhesive 15, the 25

sem conductor chip with the integrated circuit 1, the elastic elevations 3

and the wiris@or@irg!t8aki eirehed ﬁéﬂ&mm%&@p gh&epkse10. For
connecting the two cghngogents heating then takes 30 place, during which
S

t he subr egi DS PHNeHCRS aRANEXPBAE -t hat, at a pr edet er nmi ned

tenperature, it touches the surface OS of the substrate 30 and adhesively

bonds tg it, During the subseqguent cooling down, the hesi ve bond is

r et ai neg, b%?c%é*’%ﬁerﬁal PendPFEhes sErESEErRq o %?%%ﬂ%@ﬂe,mhavi Eh&ethe

ef fect thatsulhmegiast iis elaildsinsld dvendedpressedohrddrédie wbri tige

metal lizati %}éé Sf rﬂjlg $‘5§§§§ &t its tips onto the contact areas 33 of
€ : g _

t he substra - n order fo avoid excessive conpression of the
el astic elevations 3, the conpression stop region 10 restricts the approach

of the el ecgg&&adir;% r(%:?:i Iy %ﬁ%ggégepgxeg@gerdatcféh\;’& &hiPredet e%g}%d val ue.

A maj or advant age, O is e rment is that the pressure can ternally

gener al8d, SheHdUkCaheCAPpRFEaditaMcuTS ad eERel sacensyrelegtriesdnpl e to

the 10 out eforfst Obtilhiethear Stdevebagdrl 200 DRlckHhaRReaISadnt LIt Course,
an external, pressure of thjis tygﬁﬁcan be gfgyhed tgﬁassLs or as an

al t er nati vé-™ VARAR r BaMa npRat c 5Rs¥c1ddh REeRPRE, AHY e t$WRLAS nust be
pai d to t hecoefddici entlserof drheruted exquamst orplange t hehapunghesraodig i duri ng

material sel.ection., Suitable in particular. as,the terial for, the elastic
el evati ons %‘e%eerer%‘i erglhgg'g‘a%i t RS Jl]?]la' s"frmghfeuss%as%?lda | es of
such nmbSeriiadtegrares | ctvovstor 20neopeintdtdudes oddvahtzgaes fwithigas

bubbl es todéflﬁefle%gﬁr%l arhlf‘e youngys, yrodul sy G‘%'h%xiets expedi ‘EBBK—%&BV ef'?{red as

the contact mat or the contact regions. It is Iinert afd stable and is
25 not dandfEPeHdisher Bhes GR3AT ecllgenss @xp| désreaceablendnt he

cyclical changfs dd tespeiodlelr eand¥Red] entscAs thgr matael algfretdift rear
side el enent 20 i,s rretgl %{ena ﬁ%rd gpoxy resin. |f (gog erbsléglused as 30 the
metal, the EEEFIGEN?L of-en e 1EF EEXPANS F3F WAt PH € SH4edte can be
adapt e2i0t 0 dde snbst tatve t angvdek anyc tivé herf fdagtessesri nd héscagd ructi on.
Appeari ng to t%ese itable as the material for the 35 subregion 22 woul d be

an epoxy re Fr W th a hi gh coefficient of thermal expansion, which makes it
possible to build up the internal pressure in the desired way. It would in

this case Q,%o%‘igﬁin@ &d A ffther ﬂ,gﬁfemai \ﬁ%iv%(i%%mteﬂtl?e thealdzed by a

t her nopl asti ¢ adhesi on process, whi I'S_ not scont | nued en cool i ng down

and shri nkied@d&dFal FmE3H: cFrepprreahlfsn thenfeasitds 1wdeMadd aes5C and

125C. 34) el eataémé@coﬂaSGJ@ttra@aqaﬂdnﬁaé@rr@efa&uﬁgeohafsh?mm;a cation
of the connecti.,on, the tenperature at which the adhesive bond between the

subr egi on 32THiGh& e OS of the substrate forms 10 nust |ie above
this, in order that the adhesive bond between the subregion 22 and the

surface OSpof Lhg gubstrate spill, Lemalng Lotagt el 13Lbnkd?C the
planar terminal regions have much greater expansion

30 than seating regions of the elastic elevations.

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

the present invention; and



In the event that there is a strong thermal m smatch 15 between the
subregi on 22 and the rear side elenent 20, there could be problens with the
annul ar formof the subregion 22) so that in this case division of the
subregion 22 into individual supports would be hel pful. 20 Al though the
present invention was described above on the basis of a preferred exenplary
enbodi nent, it is not restricted to tﬁi@,'but can be nodified in a variety
of ways. 25 The present invention can be applied in particular not only to
chips, but also to hybrids, wafers or other integrated circuits. - 11
Li st of desFggaresnaticnt eghawed stheanateontrapreamstiord evafi om4w ri ng
nmetal li zation7i nsul at ] Lay C Is S I in

ar easb5i nt er nedi at e spgggB8§o§§%%98§§é§?§bg aﬂh§$d§a2$§%%§§§8?fgﬁg%o

f rame22annul ar subr egFdguse t he to are3GBibstnatdoautCBubipw diade3Bel anar

contact £l ement sG nt eLppdisdtentPa¢e Thien g@g@hts? SShtion. 12 Patent clains
' ' t (1

1. Method for connecting an iIntegrate I'rcul , In particular of a chip
or a wafer or a hybrid, to a 5 substrate (30), which has the foll ow ng

steps: provigi @hedffoghi-es! ARCIgaRal re@RL-2GIceSIHud M Es (desihnaBed first
main area (HF1) of the inte nateg C|§§£t 31); 10 provision of a

cor r espondi hBes88BRACEI EURLTioPaddyt CHPPERE SN an upper side
(OS) of the substrate (30); 15 at |east one of the first and second

el ectri,cal gontact structures (3, 4:; 33), having elastic_elevations, (3);

at t achrrent %f’g’érgec nd Safn 3‘?%‘?*‘?%) ‘)o’fe"f h@r%ZOp?ﬁgeg?ﬁoltgd ELFEREE (1) to
a frane stractangef2ft 22cordiagentsmtoné ehmboldimentelettheapresshact
structure (§nvéﬁt98ﬁo the second el ectrical contact structure 25 (33), so
that the two aré’i'n électrical contact; and attachnment of the frane
structure (20, 22) to the substrate (30) in such a way that the elastic 30

el evations f3) @5¢GRPIesseteréreMeldoth@rersti N t 3dd@idides an
characterized in that the frame structure (20, 22) at least partially

sur r ourtds th%t?ﬂféﬁﬁgtedcéFFE&Ft (1YhFSPeraFFy wtPRegsahedubr 88i on?(22). 3.
Met hod accogéindgoh@uétakMeR) pGh@oac eaniAd idF tdiliddie, sbieipas(22) Is a
peri pheral Eyggéﬁrfgggko%ain area HF1l and a second, rear main area

HF2.

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

25 level.

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

in between.

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

electrical contact regions.



- 13 4. Method according to Claim2, the subregion (22) is an region. 5 5.
Met hod according to Caim2, in that the subregion (22) surface (0S) of the
substrat electrical contact structure 10 the second el ectrical contact
characterized in that interrupted support 3 or 4, characterized does not
touch the a (30) when the first ( 3 , 45) is pl aced onto structure (33). 6.
Met hod according to Claimb5, characteri'’zéd in that heating is carried out

ALLST P aCES (oBELD LOR | EAME SGUR! UERi20s20) it oo pUbBLale

(30), the subre expanding"to s an éx at "a specific
t enper at ur elnftq!mr%mﬁi eglcerrc(uZZ:) t buchds t heheur fextae ( @)Egetbntlhe axdstrate

(30) and, whsiidesools sfoun o1dfestr o8l 0RiR) segripeiBlathefhdo the

surface (OS) ~of the substrate. _~ Met hod “accor to_one of
precedi ng %8 ninteRgdesctle? | i-éa‘ltn ttl'I*@t CRMPE RSO dhf sthF rebReui ¢ 10),

whi ch | Bni te&] dher LoHPr BSeb0A 9&6@%@&:@%&%@&@%% CESRES)) ,m SoRd&vi ded on
the first main area 25 (HF1) of the integrated circuit Met hod

accor di ng t'd* ohB18f “eRe EJ‘?eEQHPﬁ&rEFél r&os %C@%?Fieagtﬂnt & B ri ng
netal lizatigdind4) is provided on the elastic elevations (3). 30 9. Method
according to one of the preceding clains, characterized in that the frame
structure (20, 22) has a planar base region ( 20 ) , on which the second
mai n area (MRE2)sedondenaimegraaelF2i pfuithe( intiegref edt tcdatmd tarld ivehi ch
protrugdgs |aha! e ey a [ t d ~thhe suby egi on
(22) |gsconnects’g"d‘}ét/lc?b E)%%gaetsée ?gg%’o%{ %%)%IC gf&{eatéelrjéa © sttgnce‘%f%rbmthe
i nt egr at ed fgama)j streypture. by al@ombmmda%r@brdﬁng the oﬁéaésf gitte

preceding GaifBht Ci@@s@ééﬁ&iﬁ& !I.Qtébé?.lﬂ/hﬁegzbﬁﬁetﬁfer ot (A0,tre?) 1S
formed as one part. 11. Method accord %to one of the preceding Cains 2

to 10, char’d’tttﬁﬂliazt@jilq’l’-t‘lﬁ‘é’ftthe sﬁspé@fie despred lygRdsengaifdedlieed or

sol dered tQ.Iiﬂ'ébrsdHédiCQ:l(@thf 1t,he agubgt raiecéﬁ@é clﬁeéeedl\/swtocérﬁccordi ng
to one the re dlﬂ% cl ai s, haracterizedin Et ef|r el.ectrical
cont act ‘%ﬂ@f’ ) SRACEhe Seco’tﬁj efRct PRELLAE SNt adterst at}re (33)
are br oughtsubﬁagmcharﬁ calf coheacfréahei nssnubtarway WIInI-xtht hiey athe

di spl aceablnﬁbe t;h gteastpgct to e§§£ 8&2‘3@% ?Eh?gg% rg-[,-n:tgneri1 tshere i's

di fferent er mal “expan’si on of e su e I nt égr
circuit (1)an 2exient\aphokc agppreigatelynehatft hbleprl'éftlel:h\hg0§l eﬁhms

characteri zagdiy & hateddtei ddd s§. el ectrical contact structure (3, 4) has
the el astic elevations (3) and the second el ectrical contact structure (33)

has pl%@tar termnal regions. 25 14. Method according to Claim 13,
characteri zed thet Baket & ptigi@r emBodinaht| eghensinwayiveh2gr ¢at er

expansi on than eat i.n ns, of t sti,c el evati.ons .(3).. . 5.
G Palt o PR atE A L i R gk L BB Pt o R AR R, (1), i
particul ar dn.fsca:ed:lu pupper vaf er Twe arnrard, £0xm ahgabshearavie3®agew t h:
that it allows the packing of the integrated circuit 1
25 to be made Thermetic, i.e. protected from any

environmental influences.

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

well be formed as one part.

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

invention.



35 a first electrical contact structure (3, 4) on a first main area (HF1)
of the integrated circuit (1); - 15 a correspondi ng second el ectrical
contact structure (33) on an upper side (0OS) of the substrate (30); at

| east one of the first and second el ectgi<cal 5 contact structures (3, 4;
33) having elastic elevations (3); a frame structure (20, 22) , which is
attached t oIm sedemd tmmiattacia thit2past tofe the egiad:eﬂtchnrrah’gefn@ntl) t he

first el ect%éggi, fﬁgt agt a‘,;tru £§1$%%%4th%¥{ehnqt£?%& pgr?c (rj% 0, the

second el ectrTi ca nt'act ure %W a
el ectrical shewmactn mm 1r amatgt raucswpetfate 22) o ngxmpheatat ached

to the SubsiyplesfSRodin such aeychbal dhecabagtifedlevarbBantdl are

corrpressed 20 rCUIt arrangenent accor aracteri zed
in that 5t hetlﬁﬁ*aﬁét@trrl@é{ wE whdchyhey S@&@Elﬁ@rstl%ﬁlyoélﬁ#ﬁ&u% ghe

integrated ma¢spidl (1yvhhiaher abhy \Eet h el Pn ¥eded 250dfe CthEUI t
arrangenent_accor di ng ?8 aim characteri zed in that the subregion (22)
a

is a peri phEtEraSHn r EgP o Eérﬁﬁe ePrcui t arrangement according to
Cl ai m 16, characterlzed in that the subregion (22) is an interrupted

support re 19. G rcuit _arran acc to aqne of
precedi ng réu ﬁ)&elgatsg E*h%r%gg‘gﬁ?ééf Oﬁd't“%é“tc TS| hrEFg}S regi on
(10), woi chche npastt loef cm@r esscah tofattengsdnestt cwhii.ehauisort-mc(vai ims - 16

provi ded on¢ t%‘&nen%s%gg?rl%&rdeaor{gflgh f?ﬁﬂggkgf:ggﬁ tqq, G JCC}PI 1‘%%0 2

Circuit arra to one 0 recelng ai s
char act er i Zgeht ntheatcentR et ngtruciuriez an othed)finstprogidednns tdg el astic

el evations {13 . @Ate?‘r&@%ﬁt Hirhgareni , aceg %&&th% ongof dhesde
preceding dains ; . characterized in t frame structure (20,

22) has a REARtHRE Felibh £h6) Wigknghmatalid 2addai heteraked IMF2) of
the integrairesh Ci regi tplatells ahtachedarbpdi d‘ihugorqi][at‘;&s | ¢ 2t y beyond

th t t ed, t th ted to th
base 1 eqr ot S0 h T4 Pht ERE BUPSEERGE 11 O (IR (AR ar it et 40 (1) | 22
Crcuit ar rmmmdlamorsparget@ ohetofedrhe t@ pELeweah ngn€l avfis et o 21,
charact eri 266 fbd NaLubDEARRATE 251 T UGl €l 20: oaZkaks R AS gne part.

23. Circuit arrangene di Ng to one the precedi ng dains to 22,
char act eri mpstrattet30 at normal temperature, for example at room

20 temperature.

The subregion 22 has a much greater coefficient of
thermal expansion than the remaining structure enclosed
by it, that is to say the adhesive 15, the

25 semiconductor chip with the integrated circuit 1, the
elastic elevations 3 and the wiring metallization or
else the compression stop elements 10.

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

contact areas 33 of the substrate 30.



25 the subregion (22) is adhesively bonded or soldered to the surface (QOS)
of the substrate (30). 24. G rcuit arrangenent according to one of the
preceding Clains 15 to 23, characterized in that 30 the first electrical
contact structure (3, 4) and the second el ectrical contact structure (33)
are brought into nechanical contact in Suth a way that they are

di spl aceable with respect to each other in the common plane when there is
different thermal 35 expansion of the substrate (30) and the integrated
circuit (1)In otde25 toOarwid excasgeventcopieeeding @RI the 11kBeEitki rst

el ectrical tfe e]:astl c.el gz a5 electrical gnt act ter m'oﬂ?al regi ong.
accordi ng t 5rORR HPRThA ‘t , CURY SRP AP 2 EFOPn A9t ont atESEFLGEBUre (3
4) has tionshé3)appdoabk se«fondtl‘ﬂrlﬁﬂteﬂta':(ﬁ]) hasrphamnarl 26toCi thei t

ar r angeent < ghePr A 003606 8l Fl-28e  20ALACLEY AGL I N that the pl anar

term nal” regions muchTgreater expansi on t'han seating regions of the
el astic elevations (3).
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Gold is expediently preferred as the contact material
for the contact regions. It is inert and stable and is
25 not damaged when there is possible lateral displacement

during the cyclical changes in temperature.

Expedient as the material for the rear side element 20
is metal or a hard epoxy resin. If copper is used as

30 the metal, the coefficient of thermal expansion would
be the best that can be adapted to the substrate to
avoid any further stresses in the construction.

Appearing to be suitable as the material £for the
35 subregion 22 would be an epoxy resin with a high
coefficient of thermal expansion, which makes it
possible to build up the internal pressure in the
desired way. It would in this case be possible for the
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15

20

25

adhesive bond to be realized by a thermoplastic
adhesion process, which 1is not discontinued when

cooling down and shrinking occur.

A typical application range lies between -45°C and
125°C. If, for example, 125°C is the maximum
temperature of the application of the connection, the
temperature at which the adhesive bond between the
subregion 22 and the surface 0S of the substrate forms
must lie above this, in order that the adhesive bond
between the subregion 22 and the surface 0S of the
substrate still remains intact even at 125°C.

In the event that there is a strong thermal mismatch
between the subregion 22 and the rear side element 20,
there could be problems with the annular form of the
subregion 22, so that in this case division of the
subregion 22 into individual supports would be helpful.

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

variety of ways.

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

integrated circuits.
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integrated circuit
contacts

elastic elevation
wiring metallization

N b W e

insulating layer
10 compression stop element
HF1l, HF2 main areas

5 intermediate space

15 bonding agent

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

0s upper side

33 planar contact elements

G intermediate space

ST internal stress
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provision of a first electrical contact structure
(3, 4) on a first main area (HFl) of the integrated
circuit (1);

10
provision of a corresponding second electrical
contact structure (33) on an upper side (0S) of the
substrate (30);

15 at least one of the first and second electrical
contact structures (3, 4; 33) having elastic

elevations (3);

attachment of a second main area (HF2) of the
20 integrated circuit (1) to a frame structure (20,
22);

placement of the first electrical contact structure
(3, 4) onto the second electrical contact structure
25 (33), so that the two are in electrical contact;

and

attachment of the frame structure (20, 22) to the
substrate (30) in such a way that the elastic

30 elevations (3) are compressed.

2. Method according to Claim 1, characterized in that
the frame structure (20, 22) at least partially
surrounds the integrated circuit (1) laterally with

35 a subregion (22).

3. Method according to Claim 2, characterized in that

the subregion (22) is a peripheral annular region.
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the subregion (22) i1is an interrupted support
region.
5

5. Method according to Claim 2, 3 or 4, characterized
in that the subregion (22) does not touch the
surface (0S) of the substrate (30) when the first
electrical contact structure (3, 4) is placed onto

10 the second electrical contact structure (33).

6. Method according to Claim 5, characterized in that
heating is carried out after placement to bring the
frame structure (20, 22) to the substrate (30), the

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

20

7. Method according to one of the preceding claims,
characterized in that a compression stop region
(10), which limits the compression of the elastic
elevations (3), is provided on the first main area

25 (HF1) of the integrated circuit (1).

8. Method according to one of the preceding claims,
characterized in that a wiring metallization (4) is
provided on the elastic elevations (3).

30

9. Method according to one of the preceding claims,
characterized in that the frame structure (20, 22)
has a planar base region (20), on which the second
main area (HF2) of the integrated circuit (1) 1is

35 attached and which protrudes laterally beyond the
integrated circuit (1), and the subregion (22) is
connected to the base region (20) at a lateral

distance from the integrated circuit (1).
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10. Method according to one of the preceding claims,

characterized in that the frame structure (20, 22)
is formed as one part.

5
11. Method according to one of the preceding Claims 2
to 10, characterized in that the subregion (22) is
adhesively bonded or soldered to the surface (0S)
of the substrate (30).
10
12. Method according to one of the preceding claims,
characterized in that the £first electrical contact
structure (3, 4) and the second electrical contact
structure (33) are brought into mechanical contact
15 in such a way that they are displaceable with

respect to each other in the common plane when
there 1s different thermal expansion of the
substrate (30) and the integrated circuit (1).

20 13. Method according to one of the preceding claims,
characterized in that the first electrical contact
structure (3 , 4) has the elastic elevations (3)
and the second electrical contact structure (33)
has planar terminal regions.

25
14. Method according to Claim 13, characterized in that

the planar terminal regions have much greater
expansion than seating regions of the elastic
elevations (3).
30
15. Circuit arrangement which has a connection of an
integrated circuit (1), in particular of a chip or
a wafer or a hybrid, to a substrate (30), with:

35 a first electrical contact structure (3, 4) on a
first main area (HF1l) of the integrated circuit

(1);
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l6.

17.

18.

19.

a corresponding second electrical contact structure
(33) on an upper side (0S) of the substrate (30):;

at least one of the first and second electrical
contact structures (3, 4; 33) having elastic

elevations (3);

a frame structure (20, 22), which is attached to a
second main area (HF2) of the integrated circuit

(L);

the first electrical contact structure (3, 4)
having been placed onto the second electrical
contact structure (33), so that the two are in

electrical contact; and

the frame structure (20, 22) having been attached
to the substrate (30) in such a way that the
elastic elevations (3) are compressed.

Circuit arrangement according to Claim 15,
characterized in that the frame structure (20, 22)
at least partially surrounds the integrated circuit
(1) laterally with a subregion (22).

Circuit arrangement according to Claim 16,
characterized in that the subregion (22) is a

peripheral annular region.

Circuit arrangement according to Claim le,
characterized in that the subregion (22) is an

interrupted support region.

Circuit arrangement according to one of the
preceding Claims 15 to 18, characterized in that a
compression stop region (10), which 1limits the
compression of the elastic elevations (3), 1is
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20. Circuit arrangement according to one of the
5 preceding Claims 15 to 19, characterized in that a
wiring metallization (4) is provided on the elastic

elevations (3).

21. Circuit arrangement according to one of the

10 preceding Claims 15 to 20, characterized in that
the frame structure (20, 22) has a planar base

region (20), on which the second main area (HF2) of

the integrated circuit (1) is attached and which
protrudes laterally beyond the integrated circuit

15 (1), and the subregion (22) is connected to the
base region (20) at a lateral distance from the

integrated circuit (1).

22. Circuit arrangement according to one of the
20 preceding Claims 15 to 21, characterized in that
the frame structure (20, 22) is formed as one part.

23. Circuit arrangement according to one of the

preceding Claims 15 to 22, characterized in that

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

24. Circuit arrangement according to one of the
preceding Claims 15 to 23, characterized in that

30 the first electrical contact structure (3, 4) and
the second electrical contact structure (33) are
brought into mechanical contact in such a way that

they are displaceable with respect to each other in

the common plane when there is different thermal

35 expansion of the substrate (30) and the integrated

circuit (1).
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