; STe3edl 4F\ x$6ZT151 NF- P10639- DE Descri pti on Met hod of produci ng a package
for sem conductor chips 5 The present invention rel ates torJMMﬂHMIﬂ‘"“"NNM(
producing a package for sem conductor chips. The present es

-in particul { | of producing ni ature packages or nhjabure
housi ngs fo?li\lefle'%i coﬁu@&gr chips. 10 W?h the increasing integration in

i nformati on and communi cati on technol ogy, the requirenent t he
constructing and connecting techni ques are becom ng ever aummmmmmm

hi gher requiDesmenites iare i nposed in 15 particular on the packagg,gi.

sem conductor chips. The package is the nain medium for connectl ng the
integrated circuit on the sem conductor chip to the rest of the system A
further reddetihed iaf tHdidadfa thrckagaciar esewicenduaedr coptBet or chip
woul d be 20 largely senseless if there were not a correspondi ng developnent

in the packaTg)i@ng of the sem conductor chips. To satjsfy this hig
requi ren®ent tRiee SRk agnHENb L ons refé tesni o i uBe bRoehPps, chﬁi%t years

packagi ng net h%sclt&geseﬂbeon@eatlebr@md%rhamlq@@n pr ogbeed pekeadavel oped

under the deS| nat,ion " ‘1%5 Size, Packa%) 9 # ’t in which bh space

requi r enent X & PhckhgedtSBni ¢ShdkTorITh ?)rl s ot Yr eXFEFCPhar’?

appr oxi mat elgrcﬁﬁlcﬂlr@ tmimesathee uppakkgged seminhaitetrer hokisp ngAc doruli ngly,

the integratjd tyorog:ﬁg% system board can be increased and parasitic
uc

effects of the pac age re whereby ultimately the speed of the end
producti?s significantly increased. 35 In the production of mniature

housi ngs forgisem copAduGtRI LIRSy GNP dth ch SReci ald fo el s essed
carrier substrate is used. This carrier substrate my | NF- P10639-DE - 2

inthis cas&%@%ﬁw s HERDNRAPIVY |%h%otrﬁqtuélr§t“]e\;’é;lsy $TBREBFe Yhd

relatively rdi corfneied 1y seﬁal Benheet ahbaekichg igine ss eifiec el ing chl p on
the carrier substrate are f -area_.chi p_bondi nrg%t apes . Qr 1%1 %Isaesdto

layers, whi &S et tFon t erl xithFtHe SR ton r “Ehi p IS0 serve f or
m ni m zi®ag rpmﬁtaxmtﬂaar stnesdes pickaege ovdr dilte aseamgenémctOIrn qrarns cul ar,

in the casegf t hese Jechngl Oghés,m%*i'ﬁ srﬁgageﬂduew &t}arpeé@ RET r@nent |y

connected to tehe carrier substrate nmeans of the oubI e-sided adhesi ve
chi p bondi ng it td elcdEcorier Paye?%e ﬁterft%?é)%qlin@ iPack8ges™®df this

type often haua tor s@ted Séysexh! ene feguheerreeaecwlbhl Hesper dizestsess 15
absorption. In part| cuI ar,

it is necessary to co te | ar f.or
thermal |y i fdifced i StHeeERs etg"eoy HHHRHEHC T ffcf %%nt%‘gﬂgeﬁe&nm on
(CTE) ofoi ndiaticlat eemserlem;tss of ttieepachkege hott ha s qespagonding
generallyeﬂéé¥g¥é%%éﬁ£reggcetﬁge packaging of the semiconductor

chips.

To satisfy this high requirement on the packaging of

25 the semiconductor <chips, in recent years packaging
methods for semiconductor chips have been proposed and
developed under the designation "Chip Size Packaging"”
(CSP), in which the space requirement of the packaged
semiconductor chip is not greater than approximately

30 1.2 times the unpackaged semiconductor chip.
Accordingly, the integration density on the system
board can be increased and parasitic effects of the
package reduced, whereby ultimately the speed of the
end product is significantly increased.

35
In the production of miniature housings for
semiconductor chips, generally a specially preprocessed
carrier substrate is used. This carrier substrate may



" 20 thernonechani cal stresses by neans of the doubl e-si ded adhesive chip
bondi ng tapes or elastoner |ayers, which to a certain extent have

st ress-absor bi ng properties Unfortunately, so far there is no known net hod
-.or materi al féﬁi §fﬁ§s this requirement 25 satisfactorily. Therefore,

i nstances of elanlna ion in the package or damage to the sem conduct or
chip are repeatedly encountered. The pré@sent invention is therefore based
on the object 30 of providing a nethod of producing a package for

sem conduct oin chipsswhicelsel akgel desdgnisd t heudif f tbakt i é& et | et and

whi ch makes Pé’fé&?wgqf 'rfl%%{ltm(‘éﬂ gha a-dONELasty Mildiual |y sddessriy ee

el ectrical bonding for mniature hou5|ng 35 This object is
achi eved by $¢evHed hcfd?rof aﬁrtéﬁi}é?lﬁg Bhea FHE THULRH c ShdEct 8F cHis

accor di ng t a-4hei éRdeperdentepalent £ahaiarda MHihepoRdVAGt 2g@RieS or -
| NF- P10639- enbodi nents, refinenents $.d asp ects é t he present

i nventi oR eEiEr%%t‘FTP% HependditChat Bht th% i or'and the
accorrpanyi ngsaﬁmm@ctér%hopdamgot eelrive |fmzemt:1rmmlzamgetrimmlqnbdum ng
a package for, semni conductor chips th.th | I ow ovi ded: a)
a carrier su%%??%?%slgg £§V|8¥89a}3‘8frap Fg%ét onggh e5|ve E%@erigmhlch
| oses its adhb5|vespr@ﬁeﬁ@ﬁ&ﬁuﬁﬁ@hnvéogeasedtabowgm1QQﬁduﬂ&Pne#ﬁk@ature

is applied tpsthe rrfe'n@lg?}”@?ﬁﬁé&@gdlﬁ&) t BeS & SONIHC R sEhiaR ¢ Sb%ppl i ed

to the carrier ubst I xed adhesive | ayer, d) a cura
conp05|&qn1m%a%®ppﬁedﬂ§hddaﬂbﬂ§a§ﬂdéﬁeqg%ﬁs¥W%aFﬁéﬂtQQ?Qkﬂil%QP%%t t he

tenperature of 20Datbembealayeeatnent lying at | east tenporarily above the
tenperature at which the adhesive |ayer |oses its adhesive property, so

that the adhesive |layer |oses its adhesive property and the curable
conposi ti on Btr eke %5ﬁﬁmtiméhoﬁaakagedimjtthimetYpeemﬁUQmth&w&heo
advantage thal, . duping, { e, conpleti-on, afc 4 he,Rackagepcthe yechanical
connecti on be?mee t he"sem condu ?1 & e cafrier subsirate is

r el eased5agasipsofiheicn. nechdhncapaGQQﬁ@éﬁKOn n@tessaryfﬁﬁﬁﬁﬁﬁﬁﬁﬂléﬁlng t he

el ectri cal «g&&ﬁé‘ﬁéaé’@t\'\@sggéh? S%@xcortdwn%m | piadeeddne §@£és§és,

substrate ta | ace on orarllg gult acriti |nt rface
in the packa@%u$%drEWD@EéfQMﬁQH1?ﬁ%f %@9%%%% eﬁ§PQHS¥?%|é% Fic8ht 35
reduction inifdevikesloaespanctals if eBls@Spaé\Eagédi nglry, the reapéeted

package i s si n|f|cantly nor e rellabl whi.ch, i s | tur flecte n a
reduction in' ?he codt s. ]Hé’netﬁb&en15§$hlng to ?ﬁégﬁf06399EE
20 thermomechanlcal stresses by means of the double-sided

adhesive chip bonding tapes or elastomer layers, which
to a certain extent have stress-absorbing properties.
Unfortunately, so far there is no known method or
material that gsatisfies this requirement
25 satisfactorily. Therefore, instances of delamination
in the package or damage to the semiconductor chip are

repeatedly encountered.

The present invention is therefore based on the object

30 of providing a method of producing a package for

semiconductor chips which largely avoids the
difficulties mentioned and which makes possible, in
particular, a low-cost, virtually stresgs-free

electrical bonding of the chip for miniature housings.
35

This object is achieved by the method of producing a

package for semiconductor <chips according to the

independent patent claim 1. Further advantageous



- 4 the invention, mniature packages or m niature housings for
sem conduct or chips (CSP) can be produced in particular. 5 According to a
according to the nubbins arranged |layer is applied nmakes it easier 10
-applied | ateyr_prekecreg enbodi nent of the method invention, a carrier
substrate mntﬁ on it is provided and the adhesive to the nubblns The use
of nubbins for the curable conposition3o be According to a preferred
enbodi ment of the method according to the invention, in step d) a curable
conposi t i onenbodppensd  andebinement heaand r gtnesits | ©f15tbar rpeesent, so
that the cufabLa:¢oAPQSIfN Sald dtﬂéeaepgheeh%%%rtaetﬂtrecpatlrﬁgle £hest heat

treatnent |ying below thetenperature at which the adhesive Iayer | oses its
adhesi ve pr@ﬁéFfﬁptéﬁa 30HsEHGeACFPMRE¥EBAd IHEHE "Gfeat ment is carried out,
t he tenperature of the 20 second heat treatnent |ying above the tenperature

whi dh dh hat th
dnosi ve | agrorasd 118 EhifcotORepr Bpbr t 7 aNBCRRE. it WFEEbSei 1 on

cures. Thi spprkéger efloenbedmirenhdottohe akihed witbr dihg t bolhewingenti on
has 25 the gggsgtgge g@EdePn t he second heat treatnent, the process

par anmeters can be SePrexact y as required for a reliable and pernmanent

rel ease of the adhesive layer. At the sane tine, the second heat treatnent

acts like azpogtzgyLing gﬁggg§§tgogst @Oggaggle conposi tion. 30 According
to a further preferred embodi nent of the method according to the invention,

beforejéiep d), the sem conductor chip is electrically connected to the
carrier subpirate hyawtre dife fiddh€aive er 1aoadi, ng wHiead 3bodendi ngs TAB),
the bonding te rature_lying. bel M/the t enperature whi ch .t he a he5|ve
ayer |oses |+ SRGARLLPY ErRBRsey e i Pbssst e o £ 5P Ta

further prefertempenbbdraenﬁsoappheedetbodhaccamdueg B@bﬁmeatﬁvent|on in
step b) the adhesive layer is applied by a punching process. Furthernnre

it is preferred if, in step b), a first 5 adhesive |ayer, a base |ayer and
a secord adReshvesemyepniychppl i eBiPat iFead3PPLhedsebondthBheSryELEEyer

losing its adhggsb¥erptepghlyryken bl ktsehgahediaove@rdefined tenperature.
In this case, it is preferred in particular if the first adhesive |ayer,

the base | ayer 10 and the second adhesive |ayer are jointly applied in the
formof a fd)ma Acneidiengctepasiutbherigpreppiied erbbdaneritessft t beenet hod

according to t% an%qetai_tq‘%rha le yéﬂzf'led BL.Qr %Rﬁ]Ef %?E{tq}ree i ggused as

the carrier frate er nor e is preferre carrier
substra&le has the| bgst drredjomfitngl yhamnak. lAocdr diempevanl fyir eheve

preferred e”boghgerftenﬁ;exta{%r@ gt Nad accerpd nﬂdltié’sﬂﬂé MR | 9Bge@ M xture

of silicone and ep resin is used as the curabl e conposition, The use of
a mxture of s%Fchﬁﬁ“ﬁﬁd“épB%9pPé§Vm R thétadvhft esiete t haYGZe of
pure epoxy resissébat ithe eacapsuhati ngrepepesitiandhashz 25cairgbiti cantly
hi gher flexibility ev n after curing. |If, however, the production of a
relatively rigfa™ %3 k538" SYFRB aim it is advantageous to use pure epoxy
resin & the curable conposition.

The method according to the invention has the advantage
that, during the completion of the package, the
mechanical connection between the semiconductor chip
and the carrier substrate is released again. The
30 mechanical connection necessary for establishing the
electrical contacts between the semiconductor chip and
the carrier substrate takes place only temporarily. As
a result, a critical interface in the package is
removed, which has the consequence of a significant
35 reduction in the thermomechanical stresses.
Accordingly, the completed package is significantly
more vreliable, which i1s in turn reflected in a

reduction in the costs. With the method according to



" 30 According to a further .preferred enbodi nent of the method according to
the invention, in step d) the first heat treatnent is carried out at a
tenperature between 130 and 150C and subsequently a second heat treatnent

.is carried o rature between 150 and 170C. 35 According to a
further pref]é\ﬁ$'2%1@ﬂ%§g$§rent of the method according to the invention, the

nubbi ns are applied to the carrier subsurate by a printing process

| NF- P10639-DE - 6 and a subsequent heat treatnent. Furthernore, it is
preferred i fthdeigueabiencomposatiuor pscippkisedrbyniaiptiune fpysioeesss or a
conpr essi on- ap| di The.l.nventi i resent i e tai
bel ow on t he 55igg%$£$§§§§%g§ofQﬁﬁégdrggF%g, ?ﬁBwh?%h:%%FgﬁFggflig?G show
an enbodi nerpapfichkanet hod according to the invention of producing a 10
package for sem conductor chips, and Figure 7 shows a plan view of a

package produced in this way. 15 Figures 1 - 6 show an_enbodi rne*nt]r(lrc(e:)é1 t he
met hod aBcorRFFRELHNE hetP nvENtR R F LR o RIS BEPackdge ¥F BT Shduct or

chips. For tiisopdiRgseoc i fha fHimantSieap aacaldrwlersubsbestatd, with exanpl e
a polyimde suhstrate, which, for |ater recei&%g bon |gg wires, 20 has a
; h&t'fore

central chaf¥PPE¢ s B GuPR B F§ provY Ry ésive
i nt er connectbkawerd Handipml psdtisténdatheshovip)ifisr t HEheri gse- lodl Ingphtharray to

Connerauced hatel pe Maded () o) 08-0b1LT CofRbbL L BHOSLE A

(undersi de), ereby the carrier substrate are onnected for exanple

to a sydPemdprtied| hatdfs case, the structure shown in figure 1 generally
represents only a detail of a larger carrier substrate 1, which serves for
t he sinultaneous attachnment of a nunber of senj conductor chips. For.reasons

of overall AeFP¥YINB0 HOwederProHET*¢he 1PeRs fof oneS sehttnduct or

chip at a tisecareishonrobetiow. Subseguent | yinnubbéps @) are apptakteto the
carrier substrate 1, . for .exanple.by neans_of_.a printing,3 r ss,.and are
cured in an OVERCHT btels 15 ‘??Bﬁ?‘l%gi sed \fviltrﬁ%pr%?%?e cr%a%én%t?he Wt eri al
for thelBubbtamsrBed Theset nubbsos thdso sehee fouralskestiogmpheitacer wire
ponding. CONSSALENE ¥y, Ac 8 ELfbetdRRLEALE L throd Medil 0080 Hhenpubbi ns

3 arranged on I IS frepa e resu tlng S|Ituat|on IS represented in
figure 2. Subste@ichel9y BheadREPEVatbEPerts WHAD e ARTHS LAYRF t he

i nfluence of;gsdefipad Jeparat Wespsrappl k88 subsequently a second
heat treatment is carried out, the temperature of the
20 second heat treatment lying above the temperature at
which the adhesive layer loses its adhesive property,
so that the adhesive layer loses its adhesive property
and the curable composition cures. This preferred
embodiment of the method according to the invention has
25 the advantage that, in the second heat treatment, the
process parameters can be set exactly as required for a
reliable and permanent release of the adhesive layer.
At the same time, the second heat treatment acts like a
post-curing process for the curable composition.
30
According to a further preferred embodiment of the
method according to the invention, before step d), the
semiconductor chip is electrically connected to the
carrier substrate by wire or film-carrier bonding (lead
35 bonding, TAB), the bonding temperature lying below the
temperature at which the adhesive layer loses its

adhesive property.



"to the nubbins 3. In.-this.respect, in the case of this enbodi nent of the
nmet hod according to the invention, the adhesive layer 4 is applied to the
nubbins 3 as part of a filmby a punching process. Afilmof this 10 type
.generally cci%r_ipq_%%3i9rlﬁddi tion to the adhesive |ayer 4 a base |ayer (not
shown), for “exanpl e pol'yester, and a further adhesive |ayer (not shown),
the base | ayer being arranged between the-two adhesive | ayers. Filns of
this type are available, for exanple, 15 under the designation "Reval pha"
from t he cofpawydiingt otDenko. fTheher t yate foar read ulemibegl ifreorh t eifs khe
represented in,figu Atter th aﬁﬁ- ;’g,&gﬁgxyct 1 chy 5§ att,ached on
the 20 carrlmlt(aa?hsou S'Erarggt%(]épdi&l y ﬁéaﬁ%h%f t he adhesi vcell aryyé—%pézl QD?I gE%g 4) and
the el ectri edhesdisectlisoiebetifeerrRMel &k nildnddct BENERiPI2 REACERE -carri er
substrate lgpistiedadre,t hee bepdigie channel 15, by dreapspofp)f,i ne ¢apaect i ng
W res (not sgg\/\n),, for exanple qold wilres. 25 The bondi ng%te erature in
this case | PESCFEV6w WAL s knAaFSs PHET hdBE Rl EXSE™ eAPEFSLUFe, at
whi ch the adhgeirveid apppldeldosest i leaatdhedieresproper tadhddevevéngkel
construction is then encapsul ated jn a 30 rahl e .co itko

encapsul at i Eﬁségﬁpo% iacf%g) Ac apggﬁp?gtghgﬁggegfti cllseﬁg%fé% h%?érgr(éf gxpansi on
of the senm defduedortemngratiore t hi Enpohpeseasehe idncapspratenyedoipositi on
015 appliedabes;lhg-s! LUCLe PPUE LANELAVES 1hoRE A PR NDLEE REQREsS . A
m xture of 35 silicone and epoxy resin is used as the_encapsul ating
conpositq onagd THee usecenda aabaEe ofl A¥EK e ARANERIXVARRLI®L hAE t he
advant age ovee trhenusg @f fAaume epoxy resin that the encapsul ating
conposition 6 has a | NF- P10639-DE _ g _ significantly higher flexibility
even after curing. Alternatively, instead of a m xture of silicone and
epoxy resi nAcaeblreingmt epi abs, fiothexamptef pured epmbodiesnt, rey &hso be

used as mahekﬁgﬁnoé’&ﬁdﬂﬁ“lggi '%%5 SRrmesi & P”ﬁ ipﬂalgﬂ%i s kppwp,as a
conpr essi on- ol di'ng” process. For the curi'ng of’ the“encapsulating conpound
6, afte¥>th&R4a fsiuhss_ctm ti@a_t ‘Pr_éﬁ_ti i #scarfhed oarries tﬁsubswf@_t@o
encapsul ati gy, ¢aERARH 0N 6 $8l iiddfished Nert @Meer @ Bf Lo Pf LR chiatetl heat

treatnent |ying below the tenperature_at which the adhesive |ayer 4 | oses

i ts adhesi v83gr 8felepstTREe hoadingachard@tivent is preferably carried out
at a tenperature between 130 and 150C for 15 approximtely one to two
hours. After that,. a second heat treatnent is carried.out. the tenperature
of the seco%‘&cﬁ’éréitmtgregf’neﬁt W%@eﬁbcﬁl%eé%xér‘? PR h v(\%cﬁ: e
adhesi V&0 | ayethéd osescandiR) adbesthe prigpertiorso tdat mikeuadhesifve | ayer

4 | oses itss@‘i@%gh\ée REPEr, d Ld1e; encapsul aLhng,c0mpagi ticon-safeul 1y
cures. The second heat treatnment is preferably carried out at a tenperature
bet ween 150C8RBCEIGEMor apptoxisdt ePy o PEXEEHLR naf esSi HAF Py ure has

the 25 advaabage thasinduddgthbe seeantabeatotdeatent uskheoPr @eess
paranmeters can be set, exactly gﬁeree%l red for, a reliable_and p}ﬁrrranent
AL

rel ease of FREXYdMERTR & ACHIRR LA 1Gre COTRESIEESRd HoGt @

treat nexd aetignlifkeaatfgst hdgheny filesddd lfiay t eveancafseirat ioug iogposition
30 0y Ler Ehat yoeliler 0 BALL BELALRRABY 70T SORR1LGL CONSEHINg
means) is produce8 on the si Se rhe carrier substrate 1 Tying posite
t he seni congackege3sighithe?, adai.d aFr dys sedvengabeoushetel et2¢ i dalreand

nechani cal hpRdiNgafint Re ¢PRP|IRLRAANS FRGFBYIHL K a printed circuit board
which is not represented (figure
30 According to a further preferred embodiment of the
method according to the invention, in step d) the first
heat treatment is carried out at a temperature between
130° and 150°C and subsequently a second heat treatment
is carried out at a temperature between 150° and 170°C.
35
According to a further preferred embodiment of the
method according to the invention, the nubbins are

applied to the carrier substrate by a printing process



"I NF-P10639-DE - 9 6). Figure 7 shows a plan view of a package produced in
this way. The nethod according to the invention has the advantage 5 that,
during the conpletion of the package, the mechanical connection between the
.senlconduct%r @ @p Epe carrier substrate is rel eased again. The

mechani cal connec |on necessary for establishing the electrical contacts
bet ween the sem conductor chip and 10-tée-carrier substrate takes pl ace
only tenmporarily. As a result, a critical interface in the package is
renmoved, whiagidl has stufve ecpresequease mﬁeaumqmﬂficéwuuhammnﬁqwliu tilse

thermmChaE)g%%lers}erdes§gs ‘the %ll}!Eagi'Q6%%lT§%Sltjl% 1gata 11 cfiI :!a A

nmet hod of p ucing a package sem conduct or |ps W e steps that:
a) a carri ePrddssincatRr qcesy sarprao\nqimesm%-rmctla@@%c@s at | east one
adhesive |ayer (4), which loses its adhesive property when it is heated
above a defined tenperature, is ap i dto the carrier substrate él Cc) a
sem conduct dRec TP %9%r1§u5§?ﬁﬁ %l}n|£§gﬁ(é%ta¥%) PELoWpBRi &8 o t he

and fixed byadies adheSigires of the drawing, in which:

Figures 1 - 6 show an embodiment of the method
according to the invention of producing a

10 package for semiconductor chips, and

Figure 7 shows a plan view of a package produced

in this way.

15 PFigures 1 - 6 show an embodiment of the method
according to the invention of producing a package for
semiconductor chips. For this purpose, in a first step
a carrier substrate 1, for example a polyimide
substrate, which, for later receiving bonding wires,

20 has a central channel 5 (slot) (figure 1), is provided.
Furthermore, interconnects and landing pads (not shown)
for the micro-ball grid array to be produced later are
provided on one side of the carrier substrate
(underside), whereby the carrier substrate 1 are

25 connected for example to a system board. In this case,
the structure shown in figure 1 generally represents
only a detail of a larger carrier substrate 1, which
serves for the simultaneous attachment of a number of
semiconductor chips. For reasons of overall clarity,

30 however, only the conditions for one semiconductor chip

at a time are shown below.

Subsequently, nubbins 3 are applied to the carrier
substrate 1, for example by means of a printing
35 process, and are cured in an oven process. Silicone is
used with preference as the material for the nubbins 3.
These nubbins 3 also serve for assisting the later wire

bonding. Consequently, a carrier substrate 1 with



~d) a curable conposition (6) is applied and at | east one heat treatnent is
carried out, the tenperature of the heat treatnent |lying at |east
tenporarily above the tenperature at which the adhesive layer (4) loses its
. adhesi ve pr tﬂfloé?%l]?@t t he adhesive |layer (4) |oses its adhesive

cura

property and the | e conposition (6) cures. 2. The nethod as clained in

claim1, characterized in that a carri-ef? substrate (1) wth nubbins (3)
arranged on it is provided and the adhesive layer is applied to the nubbins
(3). 3. The mwthods as cefanaed nopl ditm isoprepagiesr-act @hiezeteswltdeg in

step d) a cuggp&gtg&qppgi{,égpeggﬂtgé gﬁpﬂggr@ng_a first heat treatnent is
carried out, so that the curable conpositidon (6) solidifies, the

tenperature of the first heat treatnent |ying below the tenperature at

which the adhgséyguéayey, (4n !l eeBeditvie adhgaive 4pr epget yisante sedbseguent |y
a second heat éreat nment | NF- P1 6%9- is carried out

- 11 t
t enper at dr e Wr9%he"RecoRHIHERESt PEa llnﬁ]ané;eérﬁjc?\}:@tt% tje?rpéé?%?fﬁ% at
whi ch the adhesthe haykiné4} .|l oesthlis adsesiore propdrd yaso dhathide
adhesive | a es dt d ' 5 . c .
corrpzls;/ti ony%g?é%%rpée@? }.fl %%gng}%ﬁ%l\tlf%asag{:g?rﬁf%h%i ?B?)n%ﬁgf ﬁﬁ%ﬁlﬁnt o3
char act eri zeth¢ nadhgsivigef brest ép B, appd isdhi tonddiet orukbips (2) &g

electricall Yp&PAnget &d #£:0m Gy hg 5@%&1@&93‘51%6@&,5‘3. (1) BY1W ISk Ofnis
filmcarrier bonding, the bonding tenperature |ying below the_ tenperature
at whi chOt he"¥RPeSEVE Ay FATPT b8RE s adresigr d%‘bpé?lﬁy.aq}Se%l.the

met hod as clpiyed in one obasd ai Maykrt 0 thotthagnewRli zeddm tdwdmplestep b)

t he adhesive_layer, (4) is applied a chin rocess., 6. The nethod as
claimed in o%%f%?s%%)éi mE t% ur eﬁagég?g?i"gegq%eﬁ hafOn h?%‘%n ) a
first adhesitiee | byee, laybasddiageraarmh@ed ebehdeadhéedievewayaihéd)var e

oroperty wheltpersy peafie dsotRes! Yapnte Gt ail il RERIE. 10 as
cl ai red1bn chzder ethehdeatpeprzed "Revhabhefie Hriomstthedeairany dyEktot he

base |ayer apghide secongdeadhesiygriayer kbdum £ngd Oi Hrdom apphied insthe
formof a film 30 8. %’hjg%rrgthod as clained in one of claine 1 to 7,
I

charact eri zedFRTEIFRALE 197%R, 3BT or FR4 substrate is used as the
carrier substrate (1). 35 9. The nethod as clained in one of clains 1 to 8,

characteriz in t the carrier rate.(1), ha I ane di ng
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or pure epoxyr{&sid 1§ Uskd n he16uEablg1camasddd h (Bbtween the
semiconductor chip 2 and the carrier substrate 1 1is

made in the bonding channel 5 by means of fine

connecting wires (not shown), for example gold wires.

25 The bonding temperature in this case lies below what is

known as the "heat release" temperature, at which the

adhesive layer 4 loses its adhesive property.

The overall construction is then encapsulated in a
30 curable composition or encapsulating composition 6
adapted to the coefficient of thermal expansion of the
semiconductor chip. For this purpose, the
encapsulating composition 6 is applied to the structure
shown in figure 4 by a printing process. A mixture of
35 silicone and epoxy resin is used as the encapsulating
composition 6. The use of a mixture of silicone and
epoxy resin has the advantage over the use of pure

epoxy resin that the encapsulating composition 6 has a



~11. The nethod as clained.in claim10, characterized in that in step d) the
first heat treatnent is carried out at a tenperature between 130 and 150C
and subsequently a second heat treatnment is carried out 10 at a tenperature
. bet ween 150 g@dp%%ggg # . The method as clainmed in one of clains 1 to 11,
characteriz& i A Chat e curabl e conposition (6) is applied by a printing
process or a conpressionl5 nolding process. 13. The nethod as clainmed in
one of clainms 2 to 12, characterized in that the nubbins (3) are applied to
the carrier ssghsfiabat(ly) hychaepri filergbpidcgsse2@nandfaesubsequegt heat
treat nent.
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temperature of the gecond heat treatment 1lying above
the temperature at which the adhesive layer 4 loses its
20 adhesive property, so that the adhesive layer 4 loses
its adhesive property and the encapsulating composition
6 fully cures. The second heat treatment is preferably
carried out at a temperature between 150° and 170°C for
approximately 10 to 15 minutes. This procedure has the
25 advantage that, during the second heat treatment, the
process parameters can be set exactly as required for a
reliable and permanent release of the adhesive layer 4.
At the same time, the second heat treatment acts like a
post-curing process for the encapsulating composition
30 6.

After that, a micro-ball grid array 7 (or some other
connecting means) 1is produced on the side of the
carrier substrate 1 lying opposite the semiconductor
35 chip 2, said array serving for the electrical and
mechanical bonding of the complete arrangement on a

printed circuit board which is not represented (figure
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6). Figure 7 shows a plan view of a package produced

in this way.

The method according to the invention has the advantage
5 that, during the completion of the package, the
mechanical connection between the semiconductor chip
and the carrier substrate is released again. The
mechanical connection necessary for establishing the
electrical contacts between the semiconductor chip and
10 the carrier substrate takes place only temporarily. As
a result, a critical interface in the package 1is
removed, which has the consequence of a significant

reduction in the thermomechanical stresses.
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5

a) a carrier substrate (1) is provided,

b) at least one adhesive layer (4), which loses its
adhesive property when it is heated above a

10 defined temperature, is applied to the carrier
substrate (1),

c) a semiconductor chip (2) 1is applied to the

carrier substrate (1) and fixed by the adhesive
15 layer (4),

d) a curable composition (6) is applied and at
least one heat treatment i1is carried out, the
temperature of the heat treatment lying at least

20 temporarily above the temperature at which the
adhesive layer (4) loses its adhesive property,
so that the adhesive layer (4) loses its
adhesive property and the curable composition
(6) cures.

25

2. The method as claimed in claim 1, characterized in

that a carrier substrate (1) with nubbins (3)

arranged on it is provided and the adhesive layer

is applied to the nubbins (3).

30

3. The method as claimed in claim 1 or 2,
characterized in that in step d) a <curable
composition (6) is applied and a first heat
treatment is carried out, so that the curable
35 composition (6) solidifies, the temperature of the

first heat treatment lying below the temperature at
which the adhesive layer (4) 1loses its adhesive

property, and subsequently a second heat treatment



10%«&() 10%«&() 10%«&() 10%\/&()-|@ mlO%&'() T:::S<<< >}[9xY: O T

- S109%&' () - @3@5%%%95% @% 10%' ()-'K @0%&' ()-7 10%v& ()-010%W& () -

>>8@E@D@D@? g & ()-!'FF10%& ()-Y | 109%& ()-" 10kk 10kk

10kk! S2109%k k&' ( ;S +10%&' () - QAAKAABCLLCzX9r P10~ P10%&' ()-!F "10%&' ()-'K

"10% } & () - L! "10%&'() L s!109%& ()-!3s!109%& ()-LC5DD{ EFFFFw [ MLO~"! P10%
is carried out, the temperature of the second heat

treatment lying above the temperature at which the
adhesive layer (4) loses its adhesive property, so
that the adhesive layer (4) 1loses i1its adhesive

5 property and the curable composition (6) cures.
4., The method as claimed in one of claims 1 to 3,
characterized in that, before step d), the

semiconductor chip (2) is electrically connected to
10 the carrier substrate (1) by wire or film-carrier
bonding, the bonding temperature 1lying below the
temperature at which the adhesive layer (4) loses

its adhesive property.

15 5. The method as claimed in one of claims 1 to 4,
characterized in that in step b) the adhesive layer

(4) is applied by a punching process.

6. The method as claimed in one of claims 1 to 5,

20 characterized in that in step b) a first adhesive
layer, a base layer and a second adhesive layer (4)

are applied, at least the second adhesive layer (4)

losing 1its adhesive property when it is heated

above a defined temperature.

25
7. The method as claimed in claim 6, characterized in
that the first adhesive layer, the base layer and
the second adhesive layer (4) are jointly applied
in the form of a film.
30

8. The method as claimed in one of claims 1 to 7,
characterized in that a polyimide, BT or FR4

substrate is used as the carrier substrate (1).

35 9. The method as claimed in one of claims 1 to 8,
characterized in that the carrier substrate (1) has

at least one bonding channel (5).
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curable composition (6).

11. The method as claimed in claim 10, characterized in
that in step d) the first heat treatment is carried
out at a temperature between 130° and 150°C and
subsequently a second heat treatment is carried out

10 at a temperature between 150° and 170°C.

12. The method as claimed in one of claims 1 to 11,
characterized in that the curable composition (6)
is applied by a printing process or a compression-

15 molding process.

13. The method as claimed in one of claims 2 to 12,
characterized in that the nubbins (3) are applied
to the carrier substrate (1) by a printing process

20 and a subsequent heat treatment.



