; OPe3eCD\ r 6HTO3 Description Method of producing a package for
‘"semi conductor chips 5 The present invention relates tmwwm“ﬂmmmmm’mf

produci ng.a package for sem conductor chips. The pres n rel ates
in particular to a nethod of producing m niature packages-c®msdn ni at ure
housi ngs for sem conductor chips. 10 Wth the increasing integration in

i nformation gad-epapughLcation technol ogy, the requi r’mmmm”’mm ed on the
constructing and connecting techni ques are beconi ng m Ever
hi gher requirements are inposed in 15 particular on thespagkage of the

sem conduct ome €AbASof TBeoRAEkAGEal BabREgEBESr NBEMIALHRLCEERNEREHRY t he
integrated circuit on the sem conductor chip to the rest of the system A

further reduction in the size of the structures on the sem conductor chip
woul d be 220 Thegelrgseansdlimamtifort heslmtwes etdoh aethote syfonsisduatiavel opnent

in the packagin e S&J co QECE 1 ps. .satisfy s . hj
requi r ement gn 9%‘%5‘6‘ %kagl ng 0%1 ' ﬁ%&ts%%fco%gh%?br chiT%lrsé, i re%%t_ht years
packagi ng neipvestion sawiledeductv®r chepSinularbed prapodethedd defvel oped

under the degiggabifg mPMiRtaret g2 i Gor (f2PR) athiPe Moty itlde SRSCE
requi renent of the packaged, sem conductor chip 1s not greater “than

appr oxi mat el §eBpcenIueEREsChpBSunpackaged seni conduct or chi p. Accordingly,
the intagration density on the system board can be increased and parasitic

effects of the package reduced, whereby ultimte]ly the speed, of the_end
o bauct 16 CHERRT TR IR Tt t R T AR i ¢
housi ngs f orcemmunbadtutdnr tEupmylaggner ahey @e@pasndits plapoeeds satl

: b to | Thi ; . : .
oot gned sucrienphPrtRgenb) aha’ Uhinte THE kTS hold) Sedditfhndly) |
rigid. Gener@vey geeated.forEvan sehglhert hequenesentdscase dmpessd tir

carrier 1gubspaat ecalgrf W '@E@apEBkEgBO%ﬁ Nehé a@%ﬁl_i@bnﬁh%%bﬁ?m’éhjl.ﬁé’?r S,
which in addition to fixing the 5 sefmi condygtor chip also serve far

mi ni mi zi ng MEERaPREaLEr et hs MR TovBRARPMar FARgetMeCt iNParth® ul ar,
in the case phtéyeacedecdinedwit esn t bResafEmcirshiidctorhichiips per nement |y

chi pbondi noPapeat1bhgr sEREEhG R BhyETEL” auticidh T Tl s of
this type oftka haveucbusesi séy eklhe ensemicpndentor s it respett he stress
absor pt ien. iQrQéi{;i Ale1dds | SCERSPE Wed!® not a corresponding
development in the packaging of the semiconductor
chips.

To satisfy this high requirement on the packaging of

25 the semiconductor chips, 1in recent vyears 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

in this <case be designed such that it is both



15 conpensate largely for thermally induced stresses, caused by different
“‘coefficients of expansion (CTE) of individual conponents of the package. In
this respect it is generally attenpted to reduce the thernonechani cal
stresses by neans of the doubl e-sided 20 adhesi ve chi p bondi ng tapes or

el astoner |ayers, which to a certain extent have stress-absorbing
properties. Unfortunately, so far there2i s no known nethod or material that
satisfies this requirement satisfactorily. Therefore, instances of

del am nat i onr@bathvehy phleesideler andnag@lablvﬁbYsedeuctQﬂnmlplsar e

repeatedl y epgpyfher eghy The (RIEISR tR¥ENdPediad &S ef ehg phasgd @ik t he

obj ect of providing a nethod of producing a package for 30 senlconductor
chi ps which FaFgery Svisdsatee awe f fudilrresamahironkendRg wWhreR Smekes

possible, i nepaétbﬁekar 1a9e£9w C\Gﬁicth ih Uaé.ddlltsicﬁxﬁsstci r exeueuﬁgr,t ri el
bondi ng % the ch ﬁ baturi housi n 35 Thi,s ,obj ect achi eved by
the met hod of€Pt6d @Fﬁ 05 FRERaGE SPoSeE¥h FFd PGMIATHNSS to the

i ndependent sareaseslafnthe Euerhéﬂ advrangegeais enho@annﬂculamﬁhnenents

and aspects pfot R0’ 6 ineas Pachi¥POLLOD CURLO LIS dgbengant

pat ent clalns escrlp ion an cohpanyi ng draw ngs. Accordi ng to
the inventi ohS @emamtdfy peodnerhgda ® pﬁbﬂag@nmrerseﬁubshuaceorbxcm ps

Wi th the folhexhsd c¥ 6Pfe | 8oRbMLEeHedd)adhdBd EEhSYDBLRAL Byl Sty ded,
10 b) at least one adhesiye |ayer, which loses its adhesive property when

it is héé&edoﬁb%%%sﬁoﬂﬁFl%éﬁeF nperature is applied to the carrier
substrate, c) a sem conductor chip is applied to the carrier 15 substrate

d fixed b he. adh | bl t I d and at
feast one oAt EPEatill TiRtar PRENAGES. ofnd A Erit LPECeR PRYR
treat ment | ybagiafyl e@sitretreerpa_reaquﬂx;erwm:se mthherESppetattme sltreds ch t he
adhesive |ay sb?§€§ohts adhﬂ?'v BE?BG&%}‘é (S:citt haj thﬁe@@'&%ﬁ&‘{ﬁ 'ﬁgr

| oses its adhesive property and the cura onp05| ion cures.
met hod d&cor @PRBeR8atae lﬁvgﬁﬂyonfﬁﬁs thergaldnt agaduead cﬁﬁﬁ&ﬂﬁ@ﬂu&

conpl eti on OéauBédpﬁ‘}k%ﬂQEfetﬂ&t”&%@ﬂf@ierg%m@ft esefsaiagiwerxdm of

sem conduct ot § E an the carrier substrate is released_ggain. The
mechani cal cbRfAt¥ gBﬁ n€@@§?&?§tFoP§xﬁQﬁﬂP%ﬁ#?@ﬁtheI§099%ﬁx§q§Rﬁc%ontacts
bet ween t he senlcanduct@mnﬁralrymlthmt@mpmear subst r at pedades pluoe only

Lemmor ar 1y, RS AohEaHhL 1 oy CFlbledlcl TPTLaGE, | Bt RRPARKAT | 5 dfroVed

whi ch has thé consequence
thernonéﬁhanadhessveeshep bﬁidmngnthp@ﬁerthéasbnmEeté@ypaﬁkagédah

significant!ysmy ecéfééﬁﬁ' %xt\éfﬁlﬂtcméxﬁe' BtEHEB -586Le6: A '&%éxﬁ&%‘é' on in
the costs. Wth the net according t rnvention, ~mniature packages
or niniatureUﬂgﬂgFHE§t31Y' so far there is no known method or
material that satisfies this requirement
satisfactorily. Therefore, instances of delamination
25 in the package or damage to the semiconductor chip are

repeatedly encountered.

The present invention is therefore based on the object
of providing a method of producing a package for
30 semiconductor chips which largely avoids the
difficulties mentioned and which makes possible, in
particular, a low-cost, virtually stress-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
embodiments, refinements and aspects of the present



- 4 .for sem conductor chips (CSP) can be produced in particular. According
"'to a preferred enbodi nent of the method 5 according to the invention, a

carrier substrate with nubbins arranged on it is provided and t he adhesive

| ayer is applied to the nubbins. The use of nubbins nakes it easier for the

curabl e conposition to be applied later. 10 According to a preferred

enbodi nent of the nethod according to-tBe-invention, in step d) a curable

conposition is applied and a first heat treatment is carried out, so that

t he curabl e tBVigBELPNOoAMEFISo|f1yinf ithe dependeper RaGeRtoiclEAS,| rEhe heat

treat ment |YHEQCbeefbﬁhQnHeﬂﬁéréEHBﬂpéﬁyﬂﬂgcaréhﬁnéghesiVe | ayer loses its
adhesi ve property, and subsequently a second heat treatnment is carried out,

the tenperature of the second heat treatnent |ying above the tenperature at
20 which thenedbeding |wyethkostsvénsi@tihesi virephioferdfy, pgodubahgt he

dhesi | dhesi dth bl it
Curcs, TR & BPErSIR et BRnoRPRNESORCERE et Hon SEEl di R & o TR Hbnt i on

has the advastege ibaprovmdetie second heat treatnment, the 25 process
paranmeters can be set exactly as required for a reliable and pernanent

rel ease of the adhesive layer. At the same tinme, the second heat treatnent
acts |like a Pbs®-eaFrugrprFebetsaterighereviiddfle conposition. 30 According
to a further preferred enbodi nent of the nethod according to the invention,
before step d% t he seniconductor(ﬂﬂ$§is el ectrically. connected to the

carrier YubsPtaRk byeRffe O0& i13ARSFIVRr BRVEFng PRESH bdRdSTy, T¥B), the
bondi ng tenper ahdhesiyengrbpeewyt hhedb idtenper héat€datbvkriecta tdwef athesi ve

| ayer | oses its_adhesive property, . +-.5 ccording tg urther preferred
erbodi ment of |+ FETREERUAT Secnp aTHBLi8%: S FREeReTohe | RuBe Rkt e
adhesive layer is applied by a punching process. Furthernore, it is

preferred ife)ig Sé&Hi@%nd&cE{:‘,EStcﬁiﬁdhféi K %ﬁ:‘!@c‘i’ o Pagke | aygf- g a
second adhesive | ayer are applied, at |east e second adhesive | ayer

| osi ng i%3s adheSihetprbpertd fhBAd| PYi thacatbasapeyvea¥etefi ned tenperature.
In this case, it is preferred in particular if the first adhesive | ayer,

the base laygr 10 and the sgcond; adhesive Laver ar gl 1Y 8pl g ' the

heat treatment is carried out, the temperature of
the heat treatment lying at least temporarily above
20 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.

25 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
mechanical connection necessary for establishing the

30 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
reduction in the thermomechanical stresses.

35 Accordingly, the completed package is significantly
more reliable, which is in turn reflected in a
reduction in the costs. With the method according to

the invention, miniature packages or miniature housings



According to a further preferred enbodi nent of the nmethod according to the
“'invention, a polyinide, BT or 15 FR4 substrate is used as the carrier
substrate. Furthernore, it is preferred if the carrier substrate has at
| east one bondi ng channel. According to a further preferred enbodi nent of
the 20 nethod according to the invention, a mxture of silicone and epoxy
resin is used as the curabl e conpositi-od. -The use of a m xture of silicone
and epoxy resin has the advantage over the use of pure epoxy resin that the
encapsul at i n§oEonpeBLEPBAURESTa 2BipEgNi(GSEAnt IORDhi difer QSR i tin even
after curlng abtichoyever, the production of a relatively rigid package is
the aim it |s advant ageous to use pure epoxy resin as the curable
conposition. 30 According to a further preferred enbodi nent of the nethod

accordi ng tOAI:B@erMQHt ten, ai npséLPreedt hembod sheleatot r egigrenietisodar ri ed

out at a tenperatyr 130 _an 50C and_ subsequen a_sec heat
reatmens | SRLEPFHEATONS afhs CEREEIEATIe BorGRdr S0 ARGETase. ah
Accor di ng tonabbiunsharmrge;ired eitbodismeprovidede amst hoHeacsithieinge t o t he
| nvent i on, tfgyék'bgl'snsas%flé&’pkbe%ﬁeo AL FRL T T er bﬁééab% %@nﬂ{é nting
process sequent heat treatnent. rt hernore,

preferred i fmakescutbbleagpodiat oklies gppRPée b9°IaP9$i'ﬁi-Pﬁg ‘Eﬁ‘oc%s or
conpr essi on- g%bghgg preeess. 5 The invention is presented in nore detai
bel ow on the basis of figures of the drawing, in which: Figures 1 - 6 show
an embodi%ent of the method according to the invention of producing a 10
package for mesbedhfyct o6 cai mreﬁ@ﬂr&ngﬂoadﬁm P! athei awettiod

package prod his wa 15, Fi ur any enbodl t he
met hod accor%gﬁgr{ién% EO érn“tal o:hn %n (g)laUm%g agpa%kage for Irnﬁb%énduct or
chi ps. For thpmppanpmge Jasn applied ansip a éamsuterh@mtbsttmta§mentf oks exanpl e

a pol yi i de éHP:?Eé?te’o%' ch. bor Leker reRel viaorhond na-dhysssefdh has 2
1

central channel sl ot gure I's provided. Furthernore,

i nt er corffect 80AhdL aﬁﬂvné Sa §mPﬁ6?t§ﬁ6wﬁF'ﬁ&et 5h Gerthdireaiienarray to

be produced 1gifg Beeoh evededmpRrafterel e %ﬁdnﬁt%rracﬂfe@w@tx @r
(under si de), mhereb t he,.carrier substrate 5 connggted for (gnple to

a system boal85€fn ﬁl@qﬂﬁﬁqurﬁfgﬂ?{&Yurﬁnghﬁ SEPAUPRGOYe 31 el 1y
represent s ohégta tdelaaireyf bs| aageledamouter tshibstemperdtunhi of sehieves for
the simultan tt u r_ of c uc i For, reasons
of overall ?%?? 8 ﬁﬂgegg$§?m3n9 qgﬁﬁgfcgﬁggklgﬁgaf%gﬁ %gaggﬁ9c5ﬁﬁuctor
chip at 29 t|wb1ghet3hnwmdh@$gw¢ 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
the advantage that, in the second heat treatment, the
25 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
bonding, TAB), the bonding temperature lying below the

35 temperature at which the adhesive 1layer 1loses its
adhesive property.



Subsequently, nubbins 3 are applied to the carrier substrate 1, for exanple
"‘by neans of a printing 35 process, and are cured in an oven process.
Silicone is used with preference as the nmaterial for the nubbins 3. These
nubbins 3 al so serve for assisting the later wire bondi ng. Consequently, a
carrier substrate 1 with nubbins 3 arranged on it is prepared. The
resulting situation is represented in-fisgure 2. Subsequently, an adhesive
| ayer 4 that is released 5 under the influence of a defined tenperature is
applied to thecaudbngs B0 |a tiviréhegsppeefermedheenhedinenthi@f edrli ment

of the methogdegrseqr didGot@ihdie ddVaHd OinveRe iadnesine Leygr ¥) | scippl i ed
to the nubbins 3 as part of a film bxi,a punching process. Afilmof this 10
type general fJREBHBRI sE8YPH addi t PBRLE6% hdYadRes RHIEARG PLPIRER: | ayer

(not shown), Fhsthexnopee HA yEst pirefamted il t heh adlkgsitve, | ayefifstot
shown), E?e bgﬁe l a erlbeing arrgnged getmeen the two adh su%ggla ers.
Filnms of thi% ?Bév re- A1 alfl e P2F6r ?(%%I &0 52unge8r e ‘?sg%‘é‘?i on
"Reval pha" flayerhereomgepliddtatDdelagt Te ssecandoadhesiie nggyfeom t hi s
IS represent knfLgur . er 1 condugt 0] | tached
on the 20 ca???%?gsaggt %éi?lgg%f‘%y pr#eéﬁlésrt(}? vt%ﬁéeg a%ﬁeggyggﬁgggr a%)d(‘%l S%Jre 4)
and the el ec@efinpdcspmperpsirBet weldh Bihks seafeondticisr raffierreghdin he

carrier subspaatecdlhs FEdEH #iEsD0NEhag: 68aNaekrS BYeMBRRe Ofayfdne
connecti_ng mnrgs gggt shomg), for exanple gold wres. ﬁg The_ho nﬁg

t enper athft e FRAt e c8EEOPH e 2WOINSMERYFE REGWY AL THe 2RRATSHe| Hhse

t enperat ure, thé fbrmhofha fdhmsi ve | ayer 4 | oses its adhesive property. The
overall construction is then encapsulated in a 30 curable conposition or

encapsul ati ng conposition 6 adapted to the coefficient of thernmal expansion
of the sem cBadardbngchip. Forfudihermpuppeserrede embagswenti ngf cariposition

6 is appli edxgéehfﬁe a%tcro%g&g;e S0 | '1nfvie&?x‘l{ri%(rjﬁ1 by ﬁo?%hﬂiaég BTOGSSS - A
m xture of 35 silicone and €poxy resin is used'as the encapsll ating
conposi thi%on BR4ThEUksErafrea nisct HELDf 3F| i EBRe &ATFTESEXy FTRHH - t he

advant age ovetrthermseef iRUrEs epes¥ekestn itfhathé heaeheaps Wuddthte

conmposition gagagtaleast one bonding channel.

According to a further preferred embodiment of the

20 method according to the invention, a mixture of
silicone and epoxy resin 1is used as the curable
composition. The use of a mixture of silicone and
epoxy resin has the advantage over the use of pure
epoxy resin that the encapsulating composition has a

25 significantly higher flexibility even after curing.
If, however, the production of a relatively rigid
package is the aim, it is advantageous to use pure
epoxy resin as the curable composition.

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 -significantly higher flexibility even after curing. Alternatively,
“instead of a mixture of silicone and epoxy resin, other materials, for
exanpl e pure epoxy resin, may al so be used as what is known as a nolding 5
conposition, in what is known as a conpression-nol ding process. For the
curing of the encapsul ating conpound 6, after that a first heat treatnent
is carried out, so that the 10 encapsu &t i-ng conposition 6 solidifies, the
tenperature of the first heat treatnent |ying below the tenperature at

whi ch the adaedi ve baupeequehbsdatt stneheseéne. pr dpertlyernidmee f i st hepat

treatment is Péffe?féﬁ' ylﬁa{':ﬁée%l%'étbl%t %?&‘é E%Hr%sbeéc%ﬁ%[%&?’%ya 150C

for 15 appro§|nate y one to two hours a se eat “treat nent
is carried oRFiNEhEJt PKPELECUPE Bf COMPreEesnn-NeafingeRTAEASS)yi ng above
the tenperature at which the adhesive |ayer 4 |oses its 20 adhesive
property, hat, t he _adhesive | a | oses its _adhesi propert and t he
encapsuléilnaﬁﬁoﬁﬁ8§PF98ﬁ éﬁﬂﬁqﬁggﬁﬁ%% inpgoke cdRfeh ¥ el o¥a e

preferably chasisdofufigtraest efpehat drawhagyween whchand 170C for
approximately 10 to 15 minutes. This procedure has the 25 advantage that,
during the second heat treatnent, the process paraneters can be set exactly
as required Fogureseli abbeshod peamaneenbodirente ofof he Huhesimethedyer 4.

At the sanme tinme, the secoglgcggéi{n%rggt gﬁgt ia¢knthibke & LM% Process
for the encapsul ati ng conposition ter that, a mcro-ball grid array

7 (or sdife other connecti nRPFERFR)EP% %@%H%%%@u%ﬁ°¥h%h%P%e ¥dt he carrier
substrate 1 lying opposite the sem conductor 35 chip 2, said array serving

f th I ci cal d I di f t t t
ori ntd_ci 1 oBHISEBa7d i CREPES Gt R oRiRtelf 17 oRPERace. RFONGaD o)

Figure 7 shows a plan vi ewinfthipaeknge produced in this way. The nethod
according to the invention has the advantage that, during the conpletion of
t he package, the nechani cal connection between the sem conduct or chip and

the carrifr Eifyreateli s relfeasd@wagsim. empodissidni «fl ddmhedietdipd

necessary foac@ékah?hgsmdwgtﬂ@elﬁbsﬁkibﬁalofc%&&d@uhftwef)r&cm e for
sem conductor chip and the carrier substrate takes ace only tenporarily.

As a result, SﬁmEFPPﬁEﬁFOFnFQFPéce Fﬁrtﬁ@lﬁa@H£@9§QB ﬁ&nﬂuﬁfr%ﬁnﬁﬁﬁmas t he
consequence af aa¥rgid i caumbstedteti an i rEdhe ékampDaechanigelyshidsses.

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 is

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



.y - 10 Patent Cainms 1. A nethod of producing a package for

“*sem conductor chips with the steps that: 5 a) a carrier substrate (1) is
provi ded, b) at |east one adhesive layer (4), which |loses its adhesive
property when it is heated above a 10 defined tenperature, is applied to
the carrier substrate (1), c) a sem conductor chip (2) is applied to the
carrier substrate (1) and fixed by the adkesive 15 layer (4), d) a curable
conposition (6) is applied and at | east one heat treatnent is carried out,
t he tenper atuebénst Fe devange@avnerit | {Bnpreparesst 20heempawkting above
the tenperatyg{eyatidhi ¢b Eéﬁrégéﬁﬁé&elhafﬁﬁufé)2|0535 its adhesive
property, so that the adhesive layer (4) |oses its adhesive property and
the curable conmposition (6) cures. 25 2. The nmethod as clained in claiml,
wherein a caSﬁbgéqﬁuhﬁlLyat ealﬁl)ad!biééhxfwbb.ia@%r( 3% athangefls Ornrdledsedr ovi ded

and t he adhesi a led_to th I.ns 30 3. The t hod
as cl ai m%d i ™ ﬁ?ﬁl ﬁyl P%}ug%ﬁ(?r &fn 3 ﬁl )teéf‘pﬁflaf)ﬂﬂr(? & (e) is
appl i ed and wof thet nhbbtinkr 8at namt t[hsscarerspeattout:,n Shet hIHSd heef cahiiadbl e
conposition LALfi e ggﬁgqea 5 Of e r ‘ﬂsﬁg eat nent

| yi ng beIOM/%ﬁgoggﬁ%gFafﬁfetgg d% hégéﬁﬁégPQ t#g E%E(§) oségkits
adhesi ve propbet pdhasdwubseyetntd yia sepdigdhea? Fh@atn@hln% dards ed out,
the tenperatygaetObf a film by a punching process. A film of this

10 type generally comprises in addition to the adhesive

layer 4 a Dbase layer (not shown), for example
polyester, and a further adhesive layer (not shown),
the base layer being arranged between the two adhesive
layers. Films of this type are available, for example,
15 under the designation "Revalpha" from the company Nitto
Denko. The situation resulting from this is

represented in figure 3.

After that, a semiconductor chip 2 is attached on the

20 carrier substrate 1 by means of the adhesive layer 4
(figure 4) and the electrical connection between the
semiconductor chip 2 and the carrier substrate 1 is
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 second heat treatnent |ying above the tenperature at which the
*adhesi ve layer (4) loses its adhesive property, so that the adhesive |ayer
(4) loses its adhesive property and the curable 5 conposition (6) cures. 4.
The method as clainmed in one of clains 1 to 3, wherein, before step d), the
sem conductor chip (2) is electrically connected to the carrier substrate
10 (1) by wire or filmcarrier bonding, 8 Re bonding tenperature |ying bel ow
the tenperature at which the adhesive layer (4) loses its adhesive
property. 5.sTgeifbeantlys biahesd fhevheibity| evenl afber 1BNdRIein in

step b) the adbeshyeilayy! (ﬂasﬁéa@pwfl eQ byi 8 BMNCIYENGS PT OEERSE- £hqg The
nmethod as claimed in one of claims 1 t , mhereln In step b) a first

adhesi ve | ay8POX¥ Fe&io PEYeY é‘?ﬂi:eai”saéﬁ)nd QHhees’fad‘g’]ieayEPrF4)e%?’@’
applied, at ressh,tmaysedws lselhesedeakawdiat 4)s | lesowg bbS aadisid Mty

property mhen 1t 1s, heated_abqgve a. de I ned tenperature. 25 7 net hod as
cl ai med i°n c?%?ﬂ?%lt&ﬂﬁreﬁﬁ ﬁhgal*%t 8“33?§e%aﬁﬁﬁpr§§ﬁ§?Eﬁﬂ9%é%Qﬁ and

t he second apghesesme.l ayer (4) are jointly applied in the formof a film 30
8. The method as clainmed in one of clains 1 to 7, wherein a polyimde, BT

or FR4 substrate is used as the carrier substrate (1). 9. The nethod as
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heat treatnent is carri
property. The first heat treatment 1is preferably

carried out at a temperature between 130° and 150°C for

15 approximately one to two hours.

After that, a second heat treatment is carried out, the
temperature of the second heat treatment lying 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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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) is 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 is 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) 1loses its
adhesive property and the curable composition

(6) cures.

25
2. The method as claimed in claim 1, wherein 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, wherein in
step d) a curable composition (6) is applied and a
first heat treatment is carried out, so that the
curable composition (6) solidifies, the temperature
35 of the first heat treatment 1lying below the

temperature at which the adhesive layer (4) loses
its adhesive property, and subsequently a second

heat treatment is carried out, the temperature of



S110%& ()- 111098 *& ()- M 109 ()-567:8;

‘8<8 8>8D8rS4|&10%&f()-IGﬂOW&T() 10%%6 1098%

109848 ~ s3L10988& ()-!s3!10983& ()- s!10%& ()-D8F8188:::::xmbCl &1l G10%&' () -
10 10 10f &MO%&' ()-m yZ10%&' () - S10%&' ()- s109%& ()-:::::#;

; a?mbCl I dP! 109 () - 109 ()- s10%& ()-!1 GLO%& ()- SyGﬂO%&f() &10%&' () -

; 3<<==1>wX6nbCl ! , +GLO0%&' ()-) 10%& ()-{ BL1O% ()- !Ps!10%& () -
lllO%&'()-ls llow&'() 1> >???2????qR3! &910%0& () - MLOYO& () - 10VWN 10VWWV
10WA A’ 0! 10908’ €he! " 3d@sad & (Heats(! toesd@efly- ? GOFANGB Bzb@gR3! the

10V () -, ! 1006KEe LA etBe! BRYGHE éH - Bhe 1 QIaY i MEPIX (G) - ' RIELDYOOK ()
-s BBICDDEEEWUGQ
1ts adhesive property, so that the adhesive layer

(4) loses its adhesive property and the curable

5 composition (6) cures.

4. The method as claimed in one of claims 1 to 3,
wherein, before step d), the semiconductor chip (2)
is electrically connected to the carrier substrate

10 (1) by wire or film-carrier bonding, the bonding
temperature lying below the temperature at which
the adhesive layer (4) loses its adhesive property.

5. The method as claimed in one of claims 1 to 4,
15 wherein 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,
wherein in step b) a first adhesive layer, a base

20 layer and a second adhesive layer (4) are applied,
at least the second adhesive layer (4) losing its
adhesive property when it is heated above a defined

temperature.

25 7. The method as claimed in claim 6, wherein 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,
wherein a polyimide, BT or FR4 substrate is used as
the carrier substrate (1).

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

bonding channel (5).
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Y pure epoxy resin is used as the curable composition
(6) .

11. The method as claimed in claim 10, wherein 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
10 temperature between 150° and 170°C.

12. The method as claimed in one of c¢laims 1 to 11,
wherein the curable composition (6) is applied by a
printing process or a compression-molding process.

15

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



