jije3eLY$LV'6T$=B$J f Description Method for .producing an integrated
circuit with a rewiring device and corresponding integrated circuit 5 The
present invention relates to a nethod for producing an integrated circuit
with a rewiring device, and a corresponding integrated ci rﬂmmmm mm
(chip scal eD(%acc@t[e%n have to date predom nantly been cons w HIWW
prefabricated Substrate strips. In accordance with known CSP tgghnol ogi es
based on a substrate, such as Tessera uBGA (micro ball grid array), for
exanple, t b T (red | byt i 1 i r at t s t.her eof
are al read?ﬁei%r,t?\ae%r af{kg%l i%%él%%%ggre abr?%%%ggé.%s% st?sé%‘lé.gégucﬁ&g%r e\%vi ring
present on %916l GiHEt{ATECE saRAeROEBAERENEBANEBEEH LBy efe &g Bfi thondi ng
wires o TAB bonding to an integrated circuit or a chip. The production of
the substrate 20 requires conplicated and expensive process steps which

i ncrease t Ne*TdESSFor %%EGEEEQN 5?2‘.‘3tl§l§r e Pt el PF oBGEEREARENd t he
subsequent ot odassgsaeps acerehfectwedtmi th ackowi Hgoreey DEe parald eki sm
e.g. in panels or sté ewer, than 150 chi ps. Both causes 25 have

ips with f
hitherto prelfentdts Jf’E?tWé’fe?‘Bﬁ\E??nﬁlBFu{L e production costs of CSPs.

Fan-out rew rings can al so be generated by nmeans of CSP technol ogi es based

on a supstr, f oL . ex l.e, b f .t technol ogy. 30 er |evel
packagggt ec%ln% oé?é%s(%leei i%aegmggggﬁ O\ﬂagrge E%oéjt%%eff%E%(%ng\é\ﬁ;& ogy for
produci ng &fgn scanstpackagesr( G8Rsfabhicated heubsherng atieip®. piovi de
fanout rewddngsiande WAl 11evshn Package:. d achnpl opl es Héééazeogs.g basi s

the front end wafer, on which the 35 thin-filmtethnique 1s used in order

to produce SRS HHEREm rENFRi ngS t RESERSEI atBEA | ayEraxo suedlhs ergd a
sol der resistrdayer, fand thangalder bpél srehlithaygh thest echnglegynst eps

used in_this case for metalljzation, i.e. sputtering and el ectrodeposition,
f or stfact L}rlélessj O at Hadeti BAICP. é%eﬁﬁﬁolai%ﬁdrm mEe g5t B¢ oduci ng
protection ilnyer sshe . eprepabroatedg, sabeteaski.nt sisihve,a t heei nding dual

costs per chi n t low on_accqunt_of the high degree of parallelism
5 (ent !Ore %égfegsre%\?\i t%gulé%t%o ?@Bﬁtﬁn@ s)> I%h%%ldf:f’%ﬁ,%ti_ﬁo CftLﬁChrp nor e
cost - ef f ecieeaproht hogdieghrdlregi esc VIIAB bocodiagi ngl yarr ephacgrahed
expensi ve phalal i hagr aphi &, f5 0Cass, Stent MW pr LBl | pg.t eglinol ogies i ||

a ma

make it possible to produce sk 10 techni que using e printrng method,
whi ch €8n BeAyse® st oronpbl B §afly 286 AR TR apFOcBAReStHam® ofhktent act

pads on a wWafleadeypiikal c698Ladl achsPaGhBYsa €8MPHTNG k3 UM £ Or
exanpl e, and Egéxpl cal pad qpeni ngs cogprl Si n% 60 um Printing processes can
thus 15 bePFSEFF TIPSt r 83-Eur &7 0dBEPPEAYSAYr e REIIRE HevSEESSor #¥Rul ati on

Wi res on aefdwqiane! wibbweserlow heidyRroduchhenlcanne,becuged 0 produce
fan-out rew_rings, .. rew rings-which,_proj beyond the .chip edge. 20
Therefore,\ﬂta‘r?eeqo joegctsetolflEE%ew%) esgreﬁ'ef:n&gﬁpi gﬁtol %tléjsproé}?% %g‘r’“r%? od for
producihg &’vient égrtaeed i mueentiad a r evirtiig deMiwer amgl | okewtlse such an
i nt egr at ed GGl I & LOsts£iEes V?aﬂagﬂerfegﬁééﬁéng%ﬂ? 4054 e

Li
i nvention, this object 1s achieved bé neans o . or prodﬂcing an
i nt egr at ed IEEEFHIEW O alMeéWiSr i R§ de¥Fcetashrpéepiead Paserai anl and by

means of thkebstrediat ebLidEd 1B RedWM &F NehdentLeraerardiong.to Caim
19. 30 The idea on which the present invention is based essentially
consists in suitably conbining process steps of wafer |evel package

t echno3@gi @ fleagdteherl wadksgbst eahrobaged sCIRLEGCNrideagi s . pdbuisde
Fevi Ting. 06 S0 T o oary by edukea HF e Ry thel | BaRGRETs proekssSE T he chi p
scal e pack®gekages siGHRD,, |wgeatehostibbeiage ahileh ta pmiwv by r fen -of
paralleli s@ut rewirings. The wafer level package technologies
utilize as a basis the front end wafer, on which the
35 thin-film technique is used in order to produce the
fan-in rewiring, the insulation layers, such as e.qg. a
solder resist layer, and the solder balls. Although the
technology steps used in this case for metallization,

i.e. sputtering and electrodeposition, for structure

I
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- 3 'In the present invention, the problemnentioned in the introduction is
solved in particular by virtue of the fact that a nethod for producing an
integrated circuit 5 with a rewiring device is provided, having the

follow ng steps: provision of a carriep device with predefined or
subsequently patterned cutouts; application of at |east one integrated
circuit upside down to the carrier device in such a way that the 10 defi ned
cutouts of the carrier ,device are |ocated above at |east one connection
devi ce of pheduntdgirat ed -6i-r cRNPLOAPHNCEEEPHY of 2BA | HlHl RFURUEGEW ce to
that side %{rott?é%tqw' ef ageyikce which ispngt covpraty by the i ntegrated
circuit, omtting the at least one 15 connection device in the cutout;

appl i cat i oANGENH Syat FBEnd F e Fidy G8VFEe RYF t RBPnsTAAL Pon KRRY ce:
applicationcef arpatdeidiet safertiesimigidedaarde tde paiter helh srewiring
devi ce;_an at.terned_appl i.cati on of er_.halls on_regions which are not
cover ed byqteﬁ&l’f@ p"éﬁ%?n(‘%’&% oIUcPert?ez}a'(sltg Bk whi %igfs(ﬁgd'\?élrft agéous in
this case ithet hdtitule reorei ngoot-pafeéstiher qofinoimot tEcleadodizae to be
provi ded on.a.substr rrier [ from out se ;

addi tion, glfi n- out lecglf%lsfr%&g%ssi bl gsg;sge rewi &t!ﬁ(r%gs mhi%:ﬁp%or?solj?‘g%t beyond
the chi p eggetdurthreymagtelc t he psioressf t hetenpri er HMewi ce mmyntclorsi der abl y
exceed that. ook CANANJ 0N2L 1SUPSLd AL ES pdb Lo t Bol eGr@led T ey di ng

| ayers. In particul@ar, said size may al'so 30 exceed the wafer area since
panel k9 zesechnd@memisd 290t ith ©&r hd Nded e evenl Gt ROt RSonsitfer abl e
cost expengiturene Waalyhils, nd@arstiehcaneakti efordeyd€Lo®r ofanednoas not
have to be round |ike a wafer, for_exanp]e, but rather y al so, be forned
in 35 rect RBAGS ar®Rasif on"PhSA’ mannd?! Sttapt 876 The Eﬁiqg gavthet'tys - 4

| n addi ti orcin@ rtikdsgy di 12t | ymgostfoef f ectanvel dvaatdges yptilva 1pr st
invention affords further. benefigi adyant.ages J r er edomin
the choi ce®8FMmEES: i YT aV ing?lén,' éwha%%%o%u%??%ﬁgé 95%%1%71 ttlk{:Lleep units,
so-call®d bul tisehl famdut @sctwie hprodegt avedo€i reuiitrs ngr dshiipse ofoxri f f er ent

for m anpl skﬁguil%tqlo%o r‘;r,gq%Spogﬁi bLe ﬁ%}@cepértggl p_o%‘@é\;gp oftﬁge warier
device is not restricted to uniformchips, and in that t'here Is a
possi bi | i t prbgiuctiemeaannafi ¢ egsedotanBrpdrae] #aafoat ol Eings,

processi ngi.éi.mrlefafntiqftmqwmﬁrpﬂ&y@it tiesfod M\ the apgipaé@gel evel burn-in
(W.BI') already known. Advantageous devel opnents and i nprovenments of the 15
respective subject matter of the invention are found in the subclains. In

accor danceTwetrla fore ,pr eher roed adeveb dpratnet , praeenar rirererdedMirceibs t filmin
whi ch the at | east one cutqut is esent, _or | ent.l r.oduced,

in the forRrof?: est%nﬂéegtgb %8Fe.pﬁc§éua%%% dgﬁcelr\?\}%‘ﬁpgggﬁrt%lel)r/c%rtef erred
devel opnentithefeoreewvheiagpbevatieomnof theevigegsackdadi ricdiagraed®s

adhesi ve i gi%:%liite%t Q thecalfd &l daYVigs nd N accordance with a further
preferred devel opnent, the carrier device is clanped in a clanping-in

device such as e.g. a frane. 30 In accordance with a further preferred
devel opyrenhccd rdlig Pld cthy @hventeghat ethiG renidst aLe appliee@d @yt he
carrier device by ans Oftt? CEJI gcementddew ce, sucp: as e d. & +
pi ck- and- pl'§€8s; &fi .the metho or producing an 1i1ntegrated circui
with a rewiring device as specified in Claim 1 and by
means of the integrated circuit with a rewiring device
according to Claim 19.
30
The idea on which the present invention 1s based
essentially consists in suitably combining process
steps of wafer level package technologies together with
substrate-based CSP technologies. Thus, prefabricated
35 substrates with rewiring layers are avoided, rather a
rewiring device is only produced during the production
process of the chip scale package on a simple, large-

area substrate with a high degree of parallelism.



35 I n accordance with a further preferred devel opnent, a protection device
is applied above the carrier device and the at |east one integrated circuit
appl i ed. - 5 1In accordance with a further preferred devel opnent, the
protection device is applied in an injegction-nolding nethod, in a printing
process or a potting process 5 and/or is subsequently cured. |In accordance
with a further preferred devel opnent, a polyner is applied as the -
i nsul ation device. 10 In accordance with a further preferred devel opnent,
the insulation device is printed on or produced in a photolithographic

process. OII nI@Pﬁﬁéd@g@%_e\Mtt _fﬁ.r&JérUtil_’i(ﬂg,r @h@Lp&bmeiﬂﬁ\f@mdm_d Ugetﬂaé f
patterned rewiring device is ied to the insulation device by peans o
the fol | owi h@tg?%}%%@%p|lisca?$ﬁ¥qe%fla @é‘rrrtiléuqﬁé:t 3‘?3/ i VAR 1 t hee

i nsul ati on flevt cehaappl ircaticah Aod pabtechnggaof ntEgkatoadt Bereakti er
metal | i zation;, applicati.on a_conductar_track 2 tallization_in regions
of the éar r‘is)gfhrregal I]?ezwa ]inlorg&v\md%%lgr%e Mot ¢ g%Végeg‘; tﬁbavp]?ﬂq erﬁéﬁ mask;
removal of fhkleowmsky Sfbrstt eroiviigionh tbé car daerrimet akdeiviate onith

accordance ond or llj zat | ture ,
accor dance %&%ﬁ%%ﬁ?ﬁ?the#ﬁiref%F%%EqngbgHgLnen??egﬁgﬁggrrLe?u§§Fg€Iization
i s sputter PRI GREIOr Phe Haskepstpincer Heephatedi Hagdphi eablgeand/ or

the conduct@syd rack mBbaldizatéen desy@lectnochgnshcal | ) atedrandior 30 the
carrier net ||j€§ﬁl0n IS gg%%erned in an etching step.. I'n accordance with a

.nNg
furt hetOpr f&r ¥RRF deVePBb CRReCebFder FEYILSE deR cPFmked poPyerer. 35

In accordance wiédsa foneheeopneteipad devélepnestt, dHwe spDhEefrsesd st
device is printe preferred

on, - 6. .ln accordance wth.,a further

dovel opmente LTS 0! 28R LGRS aSEo N ou P Bad Br A SaB hitGn Pt e
printing procissofinthar eaguhsequientiloe rélicfuef s edptprefiveraa Yoy ntiee f ur nace
and sol der . forﬂﬁq: 5 1n I e w.th a_furt referred
devel o nent#ﬁgéikﬁgééﬂi(n 'ytgﬁ?intgg§§¥ggﬁﬁir£%#%s 8% a ggé?ger(Dé%ice,
after the ApHAWivn Fevrise séndefhvalduowdre sepadapsdomt ofi rhei dual
integrated (Hduidbded Ol B/iQURYy 1QeRfident egr atgd CifLMidSion device;

application of a patterned solder resist device to the

patterned rewiring device; and patterned application of

solder balls on regions which are not covered by the

20 patterned solder resist device.

What is advantageous in this case is that the rewiring
or parts thereof do not already have to be provided on
a substrate or a carrier device from the outset. In
25 addition, a fan-out design is possible, i.e. rewirings
which project beyond the chip edge. Furthermore, the
size of the carrier device may considerably exceed that
of conventional  substrates, e.g. with integrated
rewiring layers. In particular, said size may also
30 exceed the wafer area since panel sizes of
600 mm x 400 mm can be realized even without
considerable cost expenditure. What is more, such a
carrier device or panel does not have to be round like
a wafer, for example, but rather may also be formed in
35 rectangular fashion in a manner adapted to the chip

geometry.



I n accordance with a further preferred devel opnent, a multiplicity of
integrated circuits with rewiring devices or. the carrier device undergo a
functional test 15 prior to the separation. In accordance with a further
preferred devel opnent, the patterned +emi4ing device is patterned in such a
way that it extends laterally beyond the chip edge. 20 In accordance with a
further preferred developnent mul tichip nodul es are forned, which
preferably have diff.erent individual 5 An .exenplary enhodinent of the
i nvention i |Ilﬁﬂﬂéiﬁﬁpln the d%gﬁfﬁgs g%f%JL pIaFﬂﬁﬁ—?%?ﬁﬁFévﬁetall in
t he descri padoanbebew, |tHehe prgeems: EﬁvEnnges A show dudicagtammati c
Cross-secti of t o] I OC of an

i nt egrated §$$%5¥%§§?1FFAJ%&géﬂygdeél§%$ g%%%ﬁ at?ﬁgégﬁmsg' ngﬁglnent of
t he presentchagentidh; méﬁérpsnaéﬁr e1511a§ﬁ@\lv§béed| a@h@tnmnqﬁtmtotsm seéti onal

view of san pniegratgd cingyt ‘@'oU@:allerdeWrerriﬂc,Cfﬁg:! cend@r1ekuci dgathng an
enbodi nent of the Eresent invention in an enl ar ilTustration. 5°1n the

figures, idehtPeapCrEr 6RERYE LSy MB0IRi@SsIYnatld H&aTtt cPrrardnéirenal |y

identical cpgstitsentnpdst oddidire %ﬂnldeusttlhate oputakthiber devi ggel0
provided with vertically caontinuous cutputs 11. The carrier, device 10 10 or

t he substrat@rfs®a F@WﬁF&r7ffq%&|5?§t§hﬁg??aF8 UG Ot EPS t hahQut out s
11 being presemhae. Ghéret he homnsﬁluukmmﬁdf@nleseImnkﬂmxuﬂ@naesmnth

Fi gure the.c rrier device 1 mﬁ he cut.outs 11 provided fherein is
provi d&é Wi ?IP\d ugtﬁlﬁelﬁ % hﬁr afgofnﬁ ttSp pro e and ¢l aﬁﬁ@g fht o dc 11;%)‘31%\ 13.
Sai d frane 43feny lleawd botdit r OWRE) ara@dangaﬂ@n' Levat dndn-tin sKWhBI}s limted
only by the igggageggg%g in the subsequent process steps, such as, for
exanpl e, 20 printfng fechnique, photolithography. In particular, the size
of the carrier device 10 can extend to wafer size (200 nm 300 nm, but

al so beyondA&@éﬁtaé@oésSU@%%Q%@EneM:%CeSa%&t ePmplkByvapepedance w the Figure
25 3, |ntegrated circuits, 14 are applied and positioned upside down on the

carri et dev?%%Pﬁ@t%Y?hSHEHﬁng@aiﬁeépﬁﬁl@Hetﬁé?%%WF%Q? Sich Bowey imat
connecti on gleyi sgscl5imsuch as contact pads for exanple, of the integrated
circuit 14 are located in the region of the cutouts 11. 30 In this case,
t he di stance between the integrated circuits 14 or the distance between the
cutouts 11 Is paeterdbhyechesén innsuc@n&ﬁmnraduﬂdavaknpménu}Ie@%& that is

subsequent |y, 10 e GeALRM, 10N 4 hat ol de, 0fhe sUbst Al e Lhli 19,01

carrier device which 1s not provi esive 12, can be [ed
| at er ally beyemdtt he OHieFeadge OIThs | Aubgraredt &V r BUPESCE4  cam behappl i ed

and posi ti onegh byr "Ransabed-ohaCRHBAL device, such as a pick-and-place
tool, for exanple.
In accordance with a further preferred development,
before the application of the integrated circuit, an

25 adhesive is applied to the carrier device.

In accordance with a further preferred development, the
carrier device is clamped in a clamping-in device such

as e.g. a frame.

30
In accordance with a further preferred development, a
multiplicity of integrated circuits are applied to the
carrier device by means of a placement device, such as
€e.g. a pick-and-place tool.

35

In accordance with a further preferred development, a
protection device is applied above the carrier device
and the at least one integrated circuit applied.



- g 'For the protection of the integrated circuits 14, in accordance with
Figure 4, a protection device 16 is preferably provided above the
integrated circuits 14 on 5 the side renote fromthe contact pads 15.
Consequently, if appropriate before Lhﬁugroduction of a rewiring device,
the entire chip assenbly conprising a ltiplicity of integrated circuits
14 on the carrier device 10 is provided with a protection device 16 by 10
means of an injection-nolding method or another potting or printing nethod,
whi ch protection device is subsequently cured. Arigid conposite, simlar
to a wafer,.  can be obtained as_a I r ngenent
in accordaﬁgb'ﬁﬁﬁ% %ﬁ?ewﬁtgf?ef ?%geg %?gatr%ﬁpéfxéaﬁ%%g%$§t?%%gdevrce
17 on that miaeofidmhe d@arrqueerlde\ﬂmehl@d whinchans erDIGCDEDdele@IleCDt

i ntegrated 4, _no e 17 hei t he
connectronn%%vrce f%‘zS $££§ﬁ%§étq%g%§¥%ﬁ f%é %ut%%¥29§ ?ﬁeg%ié?ier
device 11 [id|or The sweiratedhl deenERd17, preferably a polyner, is applied
e.g. photolithographically or in a printing nethod. 25 A rew ring device
18, 19 is thereu on applied qn sard i nsul ati on device 17 .in accordance with
Figure 6. Tk #e gcﬁedpégl FYg thes ReehFTeed | (eV6ieRfS Ve stctions
18 or Comﬂpalyméﬁaﬁ$ éﬁpli@@Saﬁndhelemswlaeiby desitati ng sections 19, the
conductor 30 track sections 18 being at |east partly contactconnected to
the contact pads 15. The rewiring netallization 18 of the rewiring device
18, 1910s mrefaradtgaios nedthsaf dukover pmeﬁEeMQQJdHVeiqpmemmy the

nmetal | i zati.,qn ont.o. t he ul atio p
phot ol |thoglrnaS czliactlp(%';{?t e#ér}?ln%eaof é; ﬁ%‘k&(enot I u&f aéfﬁtgﬁggﬁiec t ocheni cal
deposi t i on pdfottchiel WoraitaR vk C tPBe&EH®t al | i zation 18 on the sputtered-on

carrier netallization in sections not cover ed by the - 9 nmask; renoval
of the mask; and etching of the carrjer %I lization patterned in such a
way as the IO ARG RFACK: FRt 2l ﬁlfﬁpleénpfg o ey AT OPPREN el 1T i cal |y

noncongsict ipee: vetrerd at et Or DRY aev@r:evrldseoh;tplm@l t;r 5h1éetim&amé’d’tﬁorﬁonduct or
track sections 18. Conseﬂuent g% vvr ring gag 18, .19 |ts rodéced by
means of tMSWidSn Y BFRRTI 9 tﬁﬁﬁnt? MO t REEPET dEPEH 1 1Ak rier devi ce
10 or substy atceaﬁzrnlemV\hnehalslna)tlpnovtdedthnethlttlsethaﬁae:gr ateglvigacui ts 14.
10 After a further net h st ordance Rigu 7, al der

resi st devi (Péj%ahas egﬂdap%%tte%lp £ he%?e\%\n rn'i{gn%}bdef/lr Eﬁi&c%glslrénrd
patterned festslon gateferabl wpm13;quhan ngfprogesscoBAdtepl defra@si st

devi ce, g0, m%%aque_fzear@lbc!ry CANHd i diks AoROIHEE! caksipat bhedmed 4 Jusugh a way
t hat cut outs are provided over predeterm ned sectr ons 21 of the conductor

track netaMiizdt e 1180%f0?ﬁ%r?§v\PY| hedeercerngd 1gskio 4ntlordfance with
Figure 8, s@ldenagi; I%rﬁppd)a’@ﬂerﬂmﬁ@eo(futm scatriigrt hetsol Xeratiasi st

devi ce 20 qver _the Bre eter ‘Qe sectr Q %1 of thekcon ucjt]gr tracnk

net al | i zat i'8h $8CCpréf&ranty Ar R H§ BFocesdc < 2ag 5 zaatrlroangerrent

i n accor damterudttdrdmi gure 9, these solder balls 22 have been reliquefied,
preferably in a reflow furnace, and subsequently cool ed, thereby form ng
solder“balls 22'. 30 Followi ng Figure 10, the chip conposite conprising a
plurality din ianegrdanee cvithi esfI4thas Beeh edired & iakapresyar dthal

i ntegrated & CUd SmdBa Mt BataBnouts r%fté‘ﬁeﬁle\b'ncearl@/oﬂg:th%o maxk The
arrangenent. 1 n accordance with Fr det ai.l such a separated

i nt egr at ed i RAF DR IPRATARLEER aﬁara%baagga iaﬁ‘ 4C&ordEn WY H he net hod
accordi ng tarddie maveblieatiBy nEansledt tdehqndeetly e pdased bﬁd:l/or - 10 in

im h f, f ' ed b
i Uh 120 rIRT | BPEPA S a DL CReRnGogh T SCRPY: ot A i HOWever

accordi ng tsxerhe present invention, can be produced

In accordance with a further preferred development, the
solder resist device has a polymer.

35
In accordance with a further preferred development, the

solder resist device 1s printed on.



5 with a high degree parallelismand can thus be produced cost-effectively.
This technol ogy according to the invention utilizes W.P processes, fan-out
desi gns now al so being possible. The integrated circuits 23 with rewiring
device are preferably separated in a_di.cer. 10 Although the present

i nventi on has been descri bed above on the basis of a preferred exenplary
enbodinment, it is not restricted thereto, but rather can be nodified in

di verse ways. 15 Thus, .n particular, the materials explained (polyner,
...) are tdrhecegaiaede asiby wayusthexapplederkect mevmranmare, rewgri ng

devi ce 18, : : n.alLso produced J i ran Rld ernati; wg Way,. - 11
List of re egéﬁ%g géﬁﬁ%fsa?% C% ?%eégdegfcgk'preferably fﬁbxible, %.g. film
11 Cutout iprigdrinier peetess eagd spafpedubreAdieadive 13 Frawefied,

| ntegrat ed Gid Uit ko Gonneet FoNcEevise, s 61 8er COAL 6t apads el ot ection
device 17 Insul ation device, preferably a polyner 18 Conductive devi ce,

e.g. conductor track netallization 19 Nonconductive device 20 Sol der resi st
devi ce, prefrerabtyraapekynEr?la Seatricor rofpidite condludkoe lopaekt, a
metal | i zatio %ggﬁ,is not over%d 2¥ts | der, resi.st deyvice (cutout in
pol yner) 2% 1GHHY 290 REMNGISFATEY soi'det bal | 93 SEpar&ted-Tnt egr at ed
circuit w tdeiare,ousfren thag ageliication k¥ PahensoCHairnmbal.lsvetdwosl f or
produci ng an _integrate i L i ar i ( ),
v SR B £ STISHIE1 6631 WhEDgRakEW Hing ey o8 (dBudd

10 of integrated circuits.

In accordance with a further preferred development, a
multiplicity of integrated «circuits with rewiring
devices on the carrier device undergo a functional test

15 prior to the separation.

In accordance with a further preferred development, the
patterned rewiring device is patterned in such a way
that it extends laterally beyond the chip edge.

20
In accordance with a further preferred development,
multichip modules are formed, which preferably have

different individual ICs.
25 An exemplary embodiment of the invention is illustrated
in the drawings and is explained in more detail in the

description below.

In the figures:

30
Figures 1-10 show a diagrammatic cross-sectional view
of individual stages in the production
process of an integrated circuit with
rewiring device for elucidating an
35 embodiment of the present invention; and

Figure 11 shows a diagrammatic cross-sectional

view of an integrated circuit with



5 steps: provision of a carrier device (10) with predefined or subsequently
patterned cutouts (11); 10 application of at | east one integrated circuit
(14) upside down to the carrier device (10) in such a way that the defined
cutouts (11) of the carrier device (10) are | ocated above at |east one
connection device (15) of the integrated circuit (14); 15 application of an
i nsul ation device (17) to that side of the carrier device (10) which is not
covered by the integrat.ed circuit (14), omtting the_at |east one
connection device (15) in I%elEtRDut e 20£8ppl | BatFoA26£6he At t er ned
rewiring device (18, 19) tanddheinmastl atd oahele\gjrt‘e%e(nlﬂ) inappliieat i on of a
patterned sol der resist devic %%é % % ﬁﬁ g atterned rew ring device
(18, 19); and patterned appt 1 5b1Y ?agé?Ps (22) on sections (21)
of the rewiring device (18) whi ch are not covered by the patterned sol der

resi st devige 0)...30 2. od. ac ha din
that the c ié ede‘c\}igc“bre(sl’O) iggmélf: m | H vé] %bl%ea(ggﬁﬁeé%%t out
(11) is prds&nﬁjanlfurfﬁunntﬁomarﬁwsi@m@@d@@htChoﬁe;tsenwbpheﬁsaccord|ng
to daim1l or 2, characterized - 13 in that, before the application

circuit (14), an adhesive (12) carrier device (10) of the integrated is
appl i ed to Rigums 41 N@ﬂhéﬁréééérmlﬂ?ﬁﬁiﬁﬁuﬂ%ﬂl@ﬁelﬁré@é&%ﬁfQﬂ%&ﬁ%

characteri Zv%}ﬂlra:&ﬂa}; é&?t%&h@rcﬁ'@é{h% £10) The Gaamed idew & anpi ng-in
devi ce élB) such as a frane. 10 5. I\/eth(i1e % or di to one of the
<t Ibﬁ g

precedig @%iths %#ﬁﬁ%ﬁﬂ%ﬁl%%da fi{RaPradmh it egrted

circuits (Je‘l«')anﬁp’l% apphé edut out be 1camdiergy dend sent 1@)gby ifeans ofomn
pl acenent e |ce %fnb S e.g. a pick-and-place tool. 15 20 25 6 Met hod
accor di ng t 6Elpe?%cedlng clai ms, characterized

In accordance with Figure 2, the carrier device 10 with

15 the cutouts 11 provided therein is provided with an
adhesive 12 at the top side and clamped into a frame
13. Said frame 13 may have both round and angular forms
and its size is limited only by the requirements in the
subsequent process steps, such as, for example,

20 printing technique, photolithography. In particular,
the size of the carrier device 10 can extend to wafer
size (200 mm, 300 mm), but also beyond that.

In a subsequent process step, in accordance with Fiqure
25 3, integrated circuits 14 are applied and positioned
upside down on the carrier device 10 with adhesive 12
applied thereto in such a way that connection devices
15, such as contact pads for example, of the integrated
circuit 14 are located in the region of the cutouts 11.
30 In this case, the distance between the integrated
circuits 14 or the distance between the cutouts 11 1is
preferably chosen in such a way that a rewiring layer
that is subsequently to be created, on that side of the
substrate film 10 or carrier device which 1is not
35 provided with adhesive 12, can be led laterally beyond
the chip edge. The integrated circuits 14 can be
applied and positioned by means of a placement device,

such as a pick-and-place tool, for example.



In that a protection device (16) is applied above the carrier device (10)
and the at |east one integrated circuit (14) applied. 7. Method according
to Claim6, characterized in that the protection device (16) is applied in
an injection-nolding or another potting or printing process and/or is
subsequently partly or conpletely cured. 8 Method according to one of the
preceding clainms, 30 characterized in that a polyner is applied as the
i nsul ation device (17) .. 9. Method according to one of the preceding
clainms, 35 characterized in that the insulation device (17) is printed on
or producedrdh anphgididdoisrapbifc yedcessegratedsd cilibuiMed hod,acioording to
one of the prece iqg cl ai_.ms, _characterized iq:tq$1 t he patte;ggd rewiring
D Y eV

devi ce (182CPrINIGpplitsd tTHIRES i fgul &t ifon (PR ne&ns'Df the 5
foll owi ng sirepSsrapp) i sadvddedfalaocar ther inetgkhtedt icdmrctud. tishel 4 nsul at i on

device (17); 10 application t i o] Kk t ier
metal | i %at it(;he; H Cg%)iﬁ%lﬁ%% g &g g%%dgéﬁléggﬁégésﬁi%al ﬁbzna% Lir:leelhlwnlf’egi ons of
the carri eri frete@ddoratiiaore whiedlorar ethet n5o0¢eveied byft e pmwierited mask;

removal of sks p R Ng.REpt hes st ey Mt i zatjion in
accordance Oé%ﬂv(\ireta’h thtgl%gon%&tg?grg trgckprr,et al | i zat}(on st I’E%JCt ur eg) 11. Met hod
accor di ng UG IR MAEY chir datte@drAédd tiFailthe Léardh eFNRetA Y5 RL i on i s

sputtered QrA%xandhorid hersnsheds wiaht &1 npdopbetabnt hographi ¢al lyy and/ or
the conductor track netallization é#&% is e gctrochem’ ¢ Ilry% ted and/ or
the catfi emaftld% 220 i BRI pRLTH NG S RNRECRFnG St Zﬁ? Y2 "%kt hod
accordi ng toxr ongrehttihg preeedodg clwiiah chavaetedbned davibat tiwe sol der
resi st devic 20 a polymer. 13. Met rding.1o e of the

pr ecedi ng C?Ug%ﬁ(?sq,deé%a%ﬁarcé‘fte i z8d rilrgﬁhq/ﬁa?%gﬁ%%(sigledergrl!;é%ilgt@ dté%/i e (20) is
printed onwalfkr Mtdrodacaoralimed tas anerefultthe precedi ng cl ai ns, _

15 Figure 5 shows the arrangement 1in accordance with
Figure 4 after the application of an insulation device
17 on that side of the carrier device 10 which is not
provided with integrated circuits 14, no insulation
device 17 being applied over the connection devices 15

20 or contact pads in the cutouts of the carrier device 11
[sic]. The insulation device 17, preferably a polymer,
is applied e.g. photolithographically or in a printing
method.

25 A rewiring device 18, 19 is thereupon applied on said
insulation device 17 in accordance with Figure 6. The
rewiring device 18, 19 has electrically conductive
sections 18 or conductor track sections and
electrically insulating sections 19, the conductor

30 track sections 18 being at 1least partly contact-
connected to the contact pads 15. The rewiring
metallization 18 of the rewiring device 18, 19 is
preferably formed as follows: sputtering of a carrier
metallization onto the insulation device 17;

35 application and photolithographic patterning of a mask
(not illustrated); electrochemical deposition of the
conductor track metallization 18 on the sputtered-on

carrier metallization in sections not covered by the



- 15 characterized in that the solder balls (22) are applied in patterned
fashion in a printing process and are subsequently reliquefied, preferably

in a refl ow furnace.
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in a printing process. Said solder resist device 20,
preferably comprising a polymer, is patterned in such a
way that cutouts are provided over predetermined
sections 21 of the conductor track metallization 18 of

the rewiring device 18, 19.

In accordance with Figure 8, solder 22 1is applied in
the cutouts 21 in the solder resist device 20 over the
predetermined sections 21 of the conductor track

metallization 18, preferably in a printing process.

In the arrangement in accordance with Figure 9, these
solder balls 22 have been reliquefied, preferably in a
reflow furnace, and subsequently cocled, thereby

forming solder balls 227.

Following Figure 10, the chip composite comprising a
plurality of integrated circuits 14 has been divided
into separated integrated circuits 23 with fan-out

rewiring device 18, 19, 20.

The arrangement in accordance with Figure 11 shows in
detail such a separated integrated circuit 23 which has
been produced in accordance with the method according

to the invention. By means of the procedure described,

sol der resi st



15 sol der balls (22) on sections (21) on the rewiring device (18) which are
not covered by the patterned sol der resist device (20).
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also being possible. The integrated circuits 23 with

rewiring device are preferably separated in a dicer.

10
Although the present invention has been described above
on the basis of a preferred exemplary embodiment, it is
not restricted thereto, but rather can be medified in
diverse ways.

15

Thus, in particular, the materials explained (polymer,
.} are to be regarded as by way of example.
Furthermore, the rewiring device 18, 19, 20, 22 can

also be produced in an alternative way.
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13 Frame
14 Integrated circuit

15 Connection device, e.g. contact pads

16 Protection device

17 Insulation device, preferably a polymer

18 Conductive device, e.g. conductor track
metallization

19 Nonconductive device

20 Solder resist device, preferably a polymer

21 Section of the conductor track metallization that
is not covered by solder resist device (cutout in
polymer)

22 Solder ball

22" Reliquefied solder ball

23 Separated integrated circuit with fan-out rewiring

device
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Patent Claims

1. Method for producing an integrated circuit (23)
with a rewiring device (18, 19), having the following
5 steps:

provision of a carrier device (10) with predefined or
subsequently patterned cutouts (11)}

10 application of at least one integrated circuit (14)
upside down to the carrier device (10) in such a way
that the defined cutouts (11) of the carrier device

'(10) are located above at least one connection device
(15) of the integrated circuit (14);

15
application of an insulation device (17) to that side
of the carrier device (10) which is not covered by the
integrated circuit (14), omitting the at least one
connection device (15) in the cutout (11);

20

application of the patterned rewiring device (18, 19)
to the insulation device (17);

application of a patterned solder resist device (20) to
25 the patterned rewiring device (18, 19); and

patterned application of solder balls (22) on sections
(21) of the rewiring device (18) which are not covered
by the patterned solder resist device (20). |

30
2. Method according to Claim 1,
characterized
in that the carrier device (10) is a film in which the
at least one cutout (1l1) is present in the form of a

35 stamped-out hole.

3. Method according to Claim 1 or 2,
characterized
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carrier dev1ce

5 4. Method according to one of the preceding claims,
characterized
in that the <carrier device (10) is <clamped 1in a

clamping-in device (13) such as e.g. a frame.

10 5. Method according to one of the preceding claims,
characterized
in that a multiplicity of integrated circuits (14) are
applied to the éarrier device (10) by means of a
placement device, such as e.g. a pick-and-place tool.

15 |
6. Method according to one of the preceding claims,
characterized
in that a protection device (16) 1is applied above the
carrier device (10) and the at least one integrated

20 circuit (14) applied.

7. Method according to Claim 6,

characterized '

in that the protection device (16) is applied in an
25 injection-molding or another potting or ©printing

process and/or 1is subsequently partly or completely

cured.

8. Method according to one of the preceding claims,

30 characterized
in that a polymer is applied as the insulation device
(17).

9. Method according to one of the preceding claims,
35 characterized -
in that the insulation -device (17) is printed on or

produced in a photolithographic process.
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2ggorggng to one of the preceding claims,
characterized

in that the patterned rewiring device (18, 19) is
applied to the insulation device (17) by means of the

following steps:

application of a carrier metallization to the

insulation device (17);

application and patterning of a mask on the carrier
metallization;

application of a conductor track metallization in
regions of the carrier metallization which are not
covered by the patterned mask;

removal of the mask; and

patterning of the carrier metallization in accordance
with the conductor track metallization structure.

11. Method according to Claim 10,
characterized

Y

10PP
()--!

in that the carrier metallization 1is sputtered on .

and/or the mask 1is patterned photolithographically
and/or the conductor track metallization (18) is
electrochemically plated and/or the carrier

metallization is patterned in an etching step.

12. Method according to one of the preceding claims,

characterized

in that the solder resist device (20) has a polymer.
13. Method according to one of the preceding claims,
characterized '

in that the solder resist device (20) is printed on.

14. Method according to one of the preceding claims,
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fashion 1in a printing process subsequently
reliquefied, preferably in a reflow furnace.

5 .
15. Method according to one of the preceding claims,
characterized
in that a multiplicity of integrated circuits (14) on a
carrier device (10), after the application of the
10 solder balls (22), are separated . into individual

integrated circuits (23) or groups of integrated
circuits (23).

16. Method according to Claim 15,

15 characterized
in that a multiplicity of integrated circuits (14, 23)
with rewiring devices (18, 19) on the carrier device'

(10) undergo a functional test prior to the separation.

20 17. Method according'to one of the preceding claims,
characterized
in that the patterned rewiring device (18, 19) is
patterned in such a way that it extends laterally
beyond the integrated circuit (14).

. 25
18. Method according to one of the preceding claims,
characterized
in that multichip modules are formed, which preferably
have different individual ICs. '
30

19. 1Integrated circuit (23) with a rewiring device
(18, 19), having:

a carrier device (10) with predefined or subsequently
35 patterned cutoutes (11);

at least one integrated circuit (14) upside down on the

carrier device (10) in such a way that the defined
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. circuit (14), omitting the at least one connection
device (15) in the cutout (11);

10 the patterned rewiring device (18, 19) on the
insulation device (17);

a patterned solder resist device (20) on the patterned
rewiring device (18, 19); and

15
solder balls (22) on sections (21) on the rewiring
device (18) which are not covered by the patterned

solder resist device (20).



