18 DEC 2006 WD 2004/ 000966 PCT/ US2003/ 019712 HEAT CURABLE ADHESI VE

COVPOSI TI ON, ARTI CLE, SEM CONDUCTOR APPARATUS AND METHOD TechhiBddIl 3ifel d of
the Invention 5 nt invention relates to a heat cur esi.ve
conposi tion, an g@%é@?@gﬁ% film that is, an adhesive in thé’ﬁ&ﬁ?‘ﬂ%gglgngl | m
usi ng sanme, and an adhesive article, t hat is, a backing material having the
heat , cur abl e adhesi ve conposition thereon. The present invention also

rel af es to a sem conduc HEARODRABIISABDHESH PEUMPOSDITON, e.mr]cm; it using
such an adhesive filmor adhesive arficle. 10 Backround As 1s well known,
an epoxy resin is one exanpEMIGO TQRADPARAHLS ANDMETHOD oy ce| | ent
adhesi ve strength. Therefore, the epoxy resin is w dely used as a main
conponent of heat curabl e adhesive conpositions. 15 Wien a heat curable
adhesi ve conposiTeciorical Fipldicfabe hwiae;mémal epoxy resin, it generally exhibits

its adhesive strength only after it heat curlng

only | ow adhesive st %“(BB‘F%P%“ rﬁl@éﬁ“ %Pef’hcé'm%}erf’\ég‘fsh"&m%? Eﬁ‘s‘@g‘?sf‘g‘? such
a heat curable mﬂhﬁﬁw@n SRR OSInthe<OBroN 8a fﬂﬂlhﬁiﬂ@@&h@'ahd’m{&héﬂctahﬁhe afhgsd ve
strength before har deni’ ng by application of heat. 20 It is i nportant for a
heat curabl e adrbé%mgen%@rabbwngi heapeuszblecadBesivis cpmpesition thesetine They present engt h,
especially int 0 tus Th| S

i s because, in ﬁv Y on%?s% elgt(%% {E%rl}ﬁlﬁga ﬁero i %Sgaﬁlggﬁr?f ac'ﬁ%ﬁﬁ%: OBPr%ggmg é’tsﬂg,

usual ly there |sschanpﬁmﬁsﬁhﬁ>5rmemermm@e sem conductor wafer into a desired
size (called a dicing process) after an IC (integrated circuit), LSI (large
scal e int eé@ati on), or the like is fornmed on a 25 sem conductor wafer such
as aisilicon vvagﬁ kg# a lithographic technique, an etching technique or
the like. In a dicihg process, in general, the sem conductor wafer such as a
silicon wafer is fixed weftlllmgwa,ranapkh@sésﬁeis bapexamplatofihent agatdeiiesisd veingol yner

(sonetines called cin order to ret e i ndividual
semni conduct or cﬁ?‘ﬁ?ge%&@ﬁvﬁgﬁég% r‘FfBFerr‘é‘ElePor’fy W'W‘ﬁ@"@;yc‘isﬁ(gasﬁr%’éss. Thus,
the dicing tape ressure-sensitive

adhesi vengss gr Cb@%ggﬁ\%hﬁféﬁg?wﬁl%ﬁq% lfmﬁhgsi ve strength" as used

herein) toistabili zeWhemahdutwdatildalhsens @opautidnancledes p sypidaf epoleresingi ng t ape

has such an excelle t initial adhesive
generally exl?l its ifs adﬁ‘ ste strength only after it is hardened by heat curing, and has

i

only low adhesive strength before heat curing. In other words, usually such a heat curable
adhesive composition has substantially no initial adhesive strength before hardening by
application of heat.
20 It is important for a heat curable adhesive composition to have some initial
adhesive strength, especially in the process of manufacturing a semiconductor apparatus.
This is because, in the process of manufacturing a semiconductor apparatus, usually there
is a process of cutting a semiconductor wafer into a desired size (called a dicing process}
after an IC (integrated circuit), LSI (large scale integration), or the like is formed on a
25 semiconductor wafer such as a silicon wafer using a lithographic technique, an etching
! technique or the like.
| In a dicing process, in general, the semiconductor wafer such as a silicon wafer is
fixed using an adhesive tape containing adhesive polymer (sometimes called as "dicing
tape"), in order to retain the individual semiconductor chips which have been formed in

30 the dicing process. Thus, the dicing tape is required to have sufficient pressure-sensitive

adhesiveness or adhesive strength ("initial adhesive strength" as used herein) to stabilize

and hold the semiconductor chips. If the dicing tape has such an excellent initial adhesive
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1 8 DEC 2b06 WD 2004/ 000966 PCT/ US2003/019712 strength, the dicin taB)e can
be used as it is in the die bonding process as a die bonding td Cotlil

fixing the sem santhugdoesss chip to a substrate, so that snootpariykapsebhhen from
the dicing process to the die bonding process can be realized efficiently.
Enhancing initial adhesive strength of adhesive articles has been attenpted
5 previously although it is not specifically intended to be applied to
particul ar adhesiengthy te dising dapeisambe uspdasilys inthedic bpnginggracess @,adgeb@ﬂmed f or

manufact uri ng a.3ed it AR LRARKRIoY Ehip LIRGHA DANNILIR EnIGR e

strength, which n a process of coating a pee
substrate w th dicingguicessito tht diecbondingprbssacan s raabrddztfimiontfy a

phot opol yneri zabl e ¢ ound, . a heat curahl OXYy resi r mxture of epoxy
resins 10 contai nin ‘E)C_'%B’c“ab%ﬁﬁfﬁz&ﬂr?gﬁ ‘gag}?eéﬁ ?mﬁlseﬁg%?t%e%‘bﬂe{?a{e ble curing
agent for tqe ePﬁk)ﬁbuslﬁ SHo0sh it BhoBspeShi@NI R ifkndePRbe ApRROICPRENIR LAERVE BDes

catalyst is well-known (see, Japanese nexam ned Patent Publication (Kokai)

No. 60-173076) . syshgpdiciag papes Jior exagwies i micthed e sranufegivng scheatihveableadhesorpr i si ng

FeSims, heat actPULEAB BRRGs et 8re G ter TodedS oo bRt of . 15
and a phot ocr os sdidaskfiliCor 3@R Hate with\e8ilghid kil of SeBtancta paiasiag Wnexani ned Pat ent
Publ i cati on (Kokai) No. 2-272076). The heat curabl e adhesive conpositions

di scl osed in t Reepohyafeszateeompaynd, & sk uratdes¢nesy resino AfXIHE L eppxyirasins a
pressure sgpsiti . i i h k: L QiL i

strength. mwevgér/n?m@ﬁg gﬁ%l}\é?qgég’{n eggatrbgtﬁ? ePyy egg?cyg%é%ﬁuﬁ%@%?nggogﬂiﬁ)ég | ens
inevitably ari seshsich agslethedrgandarphbtopolymdrizBtmtcarabsi is hallkaown (s24) Jgagesadat i on
of shear strength due toq addi thon_ of a _gressurg-s nsitive adhesive. In view
of preventing t H8eaewed faentdmbbsatppdiokpip Np K021 870nAlse rioRiessuie sEsHtve heal heat

cur abl e adhesi v i:1J L: - (B : al so
boen” di aol osedtyaERARite BpihlRplochoRAsFAn AERRHE b AURRS HEiIES
Technol ., 12, 74fhixtGre 98&pXy reding hoaattivatabla hhrdersed fve she\epoxaaeyins h phaaintiz®e| osed

in this puplicatipon is conposed 25 of an epoxy resin which has core/shell
m cr o- par t 1| es k2 RiRlocEsbREne 3$?b@ﬁ§g'§-“?ﬂ£@%¥ﬁ?pan%%??@ﬂme§s? e8! wel | known,

an iononer cont ﬁhm_ﬁaﬁoﬂgk&aﬁqwmgm@m).anﬁ HAR VuRbl adesiRe cbBposARhEGEJosstimh as

corrosion in a sem conductor chip or in underlying substrates. In addition,
i n i npl ement i ngthesegefdicaces osecipary Esiocie senjungsoaivitly a presturdsensiiivepdhdsiva to

o2 COnAUCt o CHEB R i e e RO P AERS SRR 1
Ty oy B A5 T 0, S ROk
20 degradation of shear strength due to addition of a pressure-sensitive adhesive.
In view of preventing the degradation of heat resistance and shear strength, a heat
curable adhesive composition without a pressure-sensitive adhesive has also been
disclosed (see, T. Ashida, M. Ochi and K. Handa, J. Adhesion Sci. Technol., 12,749
(1988)). The heat curabie adhesive composition disclosed in this publication is composed
25 of an epoxy resin which has core/shell micro-particles of an ionomer dispersed therein.
However, as is well known, an ionomer contains 1onic components and may give rise to
defects such as corrosion in a semiconductor chip or in underlying substrates.
In addition, in implementing the die bonding process, usually heat bonding of a
semiconductor chip to a base via a heat curable adhesive composition is required. In view

30 of production efficiency of semiconductor components and the investment cost of the

manufacturing equipment, it is highly desirable to perform the heat bonding process at the

™
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1 8 DEC 2006 WD 2004/ 000966 PCT/ US2003/019712 | owest possible tenperature
and in the shortest possible tine and to obtain high adhesi ve T&RE Hifk h
easily. Also, it s r jred that, in the heat bondi ng proces t he heat

cur abl e adhesi vesz%ﬁ’g®g46ti on should not flow out in the sJW%ﬁ%f’Wﬁ%‘%f a
sem conductor chip under the 5 applied pressure, since such a contam nation
may give rise to a short circuit of electrical wrings in subsequent wire
bondi ng or ot hernoywdsopBsible temp@faturbyndar die shoresigossitie filé mtdto obtaintigh Ah&pter i cal
wiring itself. Thus, aliﬁhough a typical epoxy resin which has generally high
fluidity can be SHEWH $38¥Y-a general purpose heat curable adhesive conposition
W thout giving riseaig, i@m{‘quﬁr@rpihﬁmn thd hehSooRGRS bR ahd aéatdeufefbie%hési\leo apply
this epoxy resin to a heat 10 curabl e adhesive conposition I ntended to be
used for manuf actmpdsiipnshaddia dodest v the sappadimguef a samiveaductonrlap uedeatheesi ve
conposi-tion.conpri.si,ng a caprolactone-nodi fied epox resin ring, agent
for the epoxy r@BP]f‘Fdzfgeasuée’ﬁﬁg%%&a@a F%‘gﬁnﬂn i RW%WQ&%S aﬁg%d C‘Ecﬁﬁgg%‘éﬂ”%bhesi ve
conposi ti on whi Giirig@nn Adsétpadt wiendedngdriotheRprodsat,of tlay ele@Wid®@rPRahalbe for a
15 short tine (see Japanese Unexam ned Patent_ Publication (Kokai) No.

2002- 146319) . | tthq electregabyipiing Heplf. tTihas, alghough picd eposiresinwhisk hrteperally hghod
initial adhesive, '@%B&?B&m@@%rﬁ%&rﬁ&lp sk R GRH1E 9dh%§1v@&3§?6§1%d GMoupeat
resistance. In a recent tendenc or'iIfrproving a sem conductors I ntegration,
a wafer often i givigy isensley ppeblénnet is substainaally ddfioutt tb eglyCthBicpotyi resif pratrek

t hereon (backside) to. a thickness of 20 0.1 (100_m croneters) or |ess
(used to bégtypicﬁ’épk)?d’@ﬁswe ﬁ‘EIPPO(S‘:i‘G@"&‘ﬁ“é?q}HgF Wg?‘grdﬁ‘a“}l@é%ﬁ“}g H¥Eeendyctnral ity of
chips fromsuch yafers are stacked in a so-called nulti-chip package (MP)
in:order to make e sem conductor apparatus nore multi-functional, higher
density and nore conpdeatcufable aphesore congpssiot bongirising tawam@olactone-pdifitdapoxpart  of
the process is a dicin stexg and a 25 die b%gdi nq step of a thi nneg waf er .
A waf er having &¥hA¢ o1 for i APGYY TPEE and APRIRGKXITFSR 1S §RaWn a5 hepycarableng ¢ he

possibility thatgthfe Werhaisiddh GRlcAYSE W Heht loREd OABS rBidutRoihbfinass fdfa the
wafer is lowered. In handling a thinned wafer, a dicing tape, after being

used, is réfui rebort ime GGehipances YuekimiopdPatény PutdigaticadK pkaeid¥n 28025 463 19)i Utes
due o such decrBastReiaELrfeTabeoinsyhbty Gof it RS e olerh ey "e 7
package by easi lcyrid), eXiibIB aHRxdehént Gélk RSistdSdeNg @ pick-up rod in a subsequent
packagi ng process.
In a recent tendency for improving a semiconductor's integration, a wafer often is
grounded on the side having no logic circuit formed thereon (backside) to a thickness of
20 0.1 mm (100 micrometers) or less (used to be typically 0.4 mm (400 micrometers) or less),
and a plurality of chips from such wafers are stacked in a so-called multi-chip package
(MCP) in order to make the semiconductor apparatus more multi-functional, higher
density and more compact.
For producing such structure, an important part of the process is a dicing step and a
25 die bonding step of a thinned wafer. A wafer having a thickness 0.1 mm or less is usually
very brittle, and the possibility that the wafer breakage will increase as the thickness of the
| wafer is lowered. In handling a thinned wafer, a dicing tape, after being used, is required
to have a sufficiently lowered pressure-sensitive adhesiveness or adhesive strength. If
chips are released from a dicing tape due to such decreased adhesiveness, they can be
30 incorporated into a package by easily picking up the chips using a pick-up rod ina

subsequent packaging process.



3 1 8 DEC 2006 WD 2004/ 000966 PCT/ US2003/019712 For exanple, after wafer
dicing if the pressure-sensitive adhesive polyner of the pres$@DetF8fsitive
adhesi ve tape u icing tape is highly cross-1Iinked -

di nensional |y a@ﬁg@@gﬁﬁ of being irradiated with energy Fé@éﬁgﬁéﬂﬂwé% heat

or ultraviolet rays, its pressure-sensitive adhesive strength could be
decreased, thereby enabling it to 5 satisfy the above requirenent. As

di scl osed i n Japaneger tdamplenatier RafepditinPiflihd pradsirersens(tio ayie)iviipolynr-JAHMB89 in ..
particul ar, when a pressure-sensitive adhesive co iti oq, contai ns an 3
adhesi ve pol yné?‘esﬁ'é‘gis?f&“@ﬁﬁWs‘ﬁﬁ@%'é;e%ﬁsoa Ang BRe |5 | gessiligked theeteh as an

oni um sal t conppMBshionaily ROUEMItIof béagg iradibded witt BRIrEPrasd LR S Heat @ ulthSjodher ed
object, its adhesive strength is decreased when irradiated with |1 ght,

t her eby enabl i rigys, its pressbes-serssive pdiesive stpsagthicewld be deareabed, ddicby edbbigiett . Thi s

i s because.the abqve ion photoiniti I .1 gnj_c _ri ng-openi ng

pol yneri zat5 i on ¥e& ﬁ‘F8§°V5f"e‘{“f{§mee“6'ofé‘?%é‘%%ﬁg“n}ébﬁ}seﬁeeﬁ%‘r"é@? ﬁ%&t-éust,’ gﬁagllgfli ve

adhesi ve pol ynaKohid)&oe bs:56038%1ini pagicelad, &tibn ¥ preisircendii veadhdspaabmpssain- | | nki ng
of the pressure-sensitive adhesive polyner. In addition, by providing a
pressur e- sensi topiaing amadhiesixe pohpeer RaYing ¢H0XY garpsiand ag paphaisinttjaiey sughids ag ont act

surface with the. r 1€ he: (P g, ..separation
fromthe adher rel(%‘ “g%j&?c%%g‘p%g{rd ’ gfggﬁpte@ﬁﬁggg%gggﬂ@gﬁitﬁgﬁ ah’ée%%fn({bﬁgbg?i cation
(Kokoku) No. 5IladResbastrenigaicis daesisal yiica disadimedseirtslight, vieeretgRasblivg ittt peeakihat
contains a_ thermal foam ng . agent. In_ addition, Japanese Unexam ned Patent
Publ i cati df ( Kowgaryted fgra thesghesedebiect. cfugs hecgusediae 3ppyssion PRYCIDLIDGRRIOMGYES 186791

and 2-305878 di.sc ; ; i i i wth

Cher mal Ty exparihine ingordine B RBlifalof KA of fhe SPGB O B et e Pat ent
Publ i cati on ( Kokmesit)veldhesive folfhdttherebp eidibUtisfecthE:- thibet8nen68ral 867 Olnkanphf

2- 305878 disclaose the filling,of. thermally expandi ng hollow m crospheres
with a | ow boilt %@eﬁaﬁeﬁﬁﬂs&&ﬁ%ﬁﬁﬂeﬂ’@ﬂ&ﬂ- as propane or butane) or a thermal

degradation type of if RRiHoAThyAEEMing & PeSsuRSseAITRINIHELR Yotk QGR IhmkDONat e or 25
azobi si sobutyronitrile). In“addition, Japanese Unexam ned Patent Publication

(Kokai) Nd5 6Gxpsdaslitydthe contasenirfaceawithsibe adheted obieat chy besedenad thug fagilidatiog pher es

f d " " , , i ned
Pat ont Publ | oo FRERCOROEA *Rbied B30 B Pl ot P YAPUaR T g 1

di ssi pating tygRoRIkupNESHUI4E34 Gisulssks d Messadhessitine aliisive €90 thai dbitaths a _
phot o- cr ossl i nki ng adhesi ve polynmer or pressure 30 sensitive adhesive

a ent, > : >en ’
pol ymer and a ftbqwktgataig_éngqm-lln addion; dapancse Uppxgguned Patentfybbiention Heakpi) e
pol ymer or presgur & sRIRS] d6l¢i862295188409C60-252681, 63-186791 and 2-305878 disclose a

20 thermally expanding adhesive provided with thermally expanding microspheres. In

S A

particular, Japanese Unexamined Patent Publication (Kokai) Nos. 56-61467, 56-61468,
56-61469, 63-186791 and 2-305878 disclose the filling of thermally expanding hollow
microspheres with a low boiling point compeund (such as propane or butane) or a thermal
degradation type of foaming agent (such as ammonium hydrogen carbonate or

25 azobisisobutyronitrile). In addition, Japanese Unexamined Patent Publication (Kokai) No.
60-252681 discloses the use of thermally expanding microspheres referred to as
“EXPANCELLS?” (trade name). Moreover, Japanese Unexamined Patent Publication
(Kokai) No. 63-30581 also discloses an adhesive strength dissipating type of pressure-
sensitive adhesive that contains a photo-crosslinking agent, adhesive polymer or pressure-

30 sensitive adhesive polymer and a foaming agent.

g’

In the case of cross-linking an adhesive polymer or pressure-sensitive adhesive

polymer with ultraviolet rays or other light, as described above, a light source for that

4



polymer with ultraviolet rays or other light, as described above, a |ight
source for that -4 1 8 DEC 2006 WO 2004/000966 PCTI US2003/ 019742 (ftulipose is

additional ly req\ghreﬂdm Ign addition, in the case of the pressure-sensitive
adhesive sheet ¢OAtEWP#y a foani ng agent or using a ther n&Y§PXERBEAYI ng

adhesive, heat resistance tends to be |lacking prior to heat treatnent,
whi ch is disadvantageous in terns of restricting steps that utilize the

action of heat. phifse isbdditidi@lIFAGEI@! IRRERIR) ih 18 Bl D theiphesRACKAGETe Afestve |
previ ousl’y nmentioned, an adhesive layer is again required between the chips

and base ~when $heecemgipag afcamingeaent enusinglids@maly expandingadiiesivepheadt sistance
substrate) (and i il : | I Lyt ef s ."diec-baondi.ng") .
In order to sol &éeﬁ% Fﬁoege[)lédgg%@?r%?%fhe?ﬁrgé{[ﬁ)llrérlﬂb‘lrvp{lgﬁ E aﬁ%&%etgé rolug'e"&erg[%’g\gree > tr'ég(']‘?%si ve
tape has been diepsihaseitiz¢ thabctRapéhat. cthus, i the amead branbligchipeintasiagemker i al
(i.e., backing material) 10 and essure-sensitive adhesiye |ayer or
adhesi ve | ayer $EVAUSY meghong faé‘C’Bf"i?“’aﬁp{‘ﬁFri 1§%f@eg%red§6tmelmh%pm@s HHdi e

bondi ng. For ex id Japane @AM Bedmbalanl LRl 2 il KRkaiep No.
2095587 i 0l o emn Said DA R A (B PRIl oY RN (8 it R ELuto R

base material, vaualladéferddonagidis brgdingdessur e-sensitive adhesive | ayer

contai ning a pressur ensi tive adhesive, and a_radi at.i gn- curi,ng. ol i goner on
the base material, aﬁhor_ erg? %OHY)eotﬁf_ijrﬂ S1R3;0f THFRILOT 9 3p ?‘érfbegﬁbqvﬁ’ea_dggéﬁeﬁﬂgg‘?ﬁ
curing, pressur eegfdisldstd Baraffstsifiolad¥desivd Apd hife MhRAAIIRE backiny RRbHAN, @
wafer to be diced is placed on the die-bondi ng adhesive |ayer, 1s diced, and

t hen, pres3lr e- sadplessuteesentiinesidhesive dayerat adhissivp layersg petodederpativeeplicable i ve to

t he di e-bondi ng dhesi ve Javer. i scl ower ed h t r.awiQl efn b rradiation,
and the die- bond? g‘i?%% and e Bopding  F °rie’s‘amp°§%r’£°é“‘!%'“‘? ?r%*’g{aﬁ‘éﬂ°8r"§§%fu¢“8?%a§ﬂgi tive
adhesi ve at the (KolktyNagetssiediehatymedhdsive gapp clipribing2id thy ol@Sing oriBca piseduced

chip having a di e-bondi ng adhesive thereon is die-bonded to a substrate via
t he adhesive. | magsal aalaiopmshings FeuicsErsitys Adlesiviiger caninBgauresssensi ti ve

adhesive is us e@ensﬂﬂrra i%m%sN@Er{doaﬁ%diﬁt?dﬁi-c%&g?él@%&rer ﬁ?}t?y R En"d{e.l'i g%rfealra&qeg?(?n%ﬁf the

pressure-sensitive adhesive characterl can e conp at ed
fromthe adhesi aéhesivdaybiooritheradatieni aubing p2Ssups @astiverdbahgildyien dnalgthiisslogeiness,

the diced chip may be dampaged. |n particular, for a chi havi.n gr ound
thi ckness of 1oen‘fﬁfl%wg@?@%&rdlqeé§§,1366(§%t§%d'awpp4i@g ft‘{faegfﬁ 163[{3-‘=di)%f5‘fadp%‘@s s is
a very serious bl e SUTREYdRkiviRe JPiReRkurb BUERLE Alledt BaRAidbdRing0 One
enbodi ment of the present invention, there is provided a heat curable
adhesi ve conposiatihesive tayepis losvereg by tiearayiodat irodextiomdind the dicepostivg rdissing lapmmd a
t ack . " . . : :
is peeled from the pressure-sensitive adhesive at the interface therebetween in a pick-up
20 process. The produced chip having a die-bonding adhesive thereon is die-bonded to a
substrate via the adhesive,
i In the above-mentioned references, when a pressure-sensitive adhesive is used
during various semiconductor manufacturing processes, the pressure-sensitive adhesive
characteristic cannot be completely eliminated from the adhesive. Due to the remaining
25 pressure-sensitive adhesiveness, the diced chip may be damaged. In particular, for a chip
having a ground thickness of 100 micrometers or less, damage during the pick-up process

is a very serious problem.

Summary of the Present Invention

30 According to one embodiment of the present invention, there is provided a heat

curable adhesive composition comprising a caprolactone-modified epoxy resin, and a tack

reducing component. Such a heat curable adhesive composition can generate an initial
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reduci ng conponent. Such a heat curabl e adhesive conposition can generate an
initial -5 1 8 DE C 2006 WO 2004/ 000966 PCT/US2003/019712 adhe$pve 2006
strength when hgat l.nated at |ow tenperatures for a short . tinme and during
such a heat bonﬁ?ﬁ&d@[ﬂggéat he adhesi ve does not exhi bit flogﬁﬂh%m?)’(m%@’erflow,
and after heat curing, it does not |ose heat resistance or shear strength.
Further, such a conposition does not include ionic conponents, and
therefore, it da&sivGiregaeRentcallhringted &llav ethpemnbesdor £ M6t Gifheiand during

sem conduct or conponent or. sem conductor appar i50113. Accordi ng to anot her
enbodi ment of tHeh %P@@é’ﬁf‘d"i‘%ﬁ@ﬂ‘?Eﬁﬁ‘?“'f%&’?%‘%@% Bilowernt arpveriomeandaltenr t i cl e

conprising a heaab GHAAM &SN RRE Rar ré¥fincd &%he&sﬂ%l g .%ﬁﬁﬁer,%&@?é&nﬁgig&fg‘c’ﬁ

conposition which conprises a caprol act one- nodi epoxy resin a

reduci ng conpoiventqt imvhule donxamkipagentsagndrthereforeyit dops sai dumghedimsach@ger on at
| east a portion of .the 10 bac@iﬁ@? IaB/er backi.n%dl ayer. I n such adhesive
articles conpriCfRYOLASERIGOR Ry PRI SO PR Shess of the

adhesi ve may be | ovweycestdinfso shothRsétbodindnt dfihsSprafdhieiiesion, Hetd iSbRyvided sed as a
tape for dicing and die-bonding in manufacturing a sem conductor apparatus,

the fol |l owi ng cdhesmeagicle comprisipg aheabeurablg adhesivedayer inshidingg hobt carabigfadhesive t he
adhesi ve layer and di-cing.the wafer in | he adhesi ye, | r .al ong
wth each of tampestlid o QhlRisisellseflbine HENERIRRT R FiSlefe and e

chip can be di echpostae ah®a Backimyhstr @leinf edid adhesing keRH Gt lodst 2pREGAGIUE: Vi a t he
adhesive | ayer w thout interruption. Wth_  the present invention, the

manuf act urlPng phegeeglaverbackinglayest Bsugs adhesiyefgiclscompmying gk efisingst ep of

di e- bondi ng ca i i i i ie. orgi still
anot her enbodi %rgn mgé?l{’E%gg%{%éseomtﬁegg@eesﬁlf:ﬂgk?ct Q\te%?ezi' |A§ aﬁ‘r%gg‘i lglg‘lcii&% B%f?vgn

adhesi ve arti clatidoismsddsds agapa forelitingcand diettendidh eshamaidcaying a camiporidadiog a

caprol actone- nodified epoxy resin, and stret chabl e backing | ayer. The
stretchabl e ba_cﬂPP‘i‘f@‘“%éliﬁe‘gﬁo"H%?%ﬂﬁﬁgeﬁ A taaﬁd-eﬁﬁﬁgﬁ?fb@ﬁdlw of??owafﬁrégghct han 10%
during stret chififesivEel ARicHARK WG iR ARCRING ALYcr Glof Liih Bk GR2D! .

Therefore, if it Is u as a conponent o I cing tape | manuf act ure
of a seni dénduathips isxppbrakasd framtter badkiog lagersandalieachii aah be disibpsdedithe adhesi ve

25 layer along with ch of the chips is.easi .rel eased fromthe b i ng .
oyer) hnd g shiate T seficobioh apmbsr B bt v wpu A EER e et o) )

appar at us Vi a SR5hredeREnAARES itNeSnaduB¥RFin@srott3€forh thel 89 o@i:lfél:n@gn@t:ﬁﬁs tothe
present invention provides heat curabl e adhesive conpositions that exhibit

an initial admstepiofdiedmpdibg tantbg camidd aifttvath asinglersghesivehi gh heat resi st ance and

3? e? L es;[ lr’“e/g%'; Ih 'On38 O'/A‘%%\écggité\g g ilﬂsalngther%mggginen i ﬁ'le%fresE:nQ?nv%r%po%,sgh\ér% i p(;)ro 1 esd tion

20 an adhesive article comprising a heat curable adhesive layer comprising a caprolactone-
modified epoxy resin, and a stretchable backing layer. The stretchable backing layer
preferably has an elongation of not less than 10% during stretching. The layer backing the
adhesive article is stretchable. Therefore, if it is used as a component of a dicing tape in
the manufacture of a semiconductor apparatus, after dicing a wafer into chips, the adhesive

25 layer along with each of the chips is easily released from the backing layer, and the chip
can be die-bonded to a substrate for a semiconductor apparatus via same the adhesive
layer as used in the dicing step.

The present invention provides heat curable adhesive compositions that exhibit an

initial adhesive capability and after curing, a high heat resistance and shear strength.

30 Advantageously, embodiments of the adhesive composition of the mvention do not cause

corrosion of a semiconductor device or semiconductor apparatus. In certain embodiments A

the present invention provides film adhesives that can be used as a single adhesive for the
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corrosion of a sem conductor device or sem conductor apparatus. In certain
embodi nents the present invention provides filmadhesives that d¢&dibellifsed
as a single adhagbyssbsbest he -6 1 8 DEC 2006 WO 2004/ 00096% 1/us2003/019712

PCT/ US2003/ 019712 processes fromdicing to die-bonding. In certain

enbodi nents the present invention provides film adhesives for dicing and
di e-bondi ng processes of a wafer ground to an wultra-thin thickness (e.qg.,
about 100 m or |pesweysesifrarhdigingus dindgonding. dmidriateambodimsotstthegiresant invention

pressure-sensitiye. ' or AM 1h I re-sensitjve adhesive
during the 5 p \é@écggggﬁaﬁ'r rer fEfe‘é%‘%l %)ntdila%n%g?ﬁ@g %’B\ﬁsg%y iwﬁferﬁrof‘% 8 %ecti onal
vi ew showi ng an uieiaiitiiekies (e@l, @bu OOl | BidedsPwithdut ek 4 8hifi@ARAduARIT of the
present invention. 10 Fig. 2 is a sectional view show ng a sem conduct or
appar at us accor dWegiIre-genaltivadhpsye os avilbe deinsEYPrespure-hnsiive adhgsive dupiagtlicon.

Fig. 3(A-E) Ssho%mgss%ecti onal view show ng sequentially a method of

manuf acturing a sem conduct or apparatus according to the present invention
(first half of the manufacturing process: dicing of the wafer, then
stretching of the,q%gcki ,n(I;). 15 Fig. 4(A-C) shows a sectional view show ng
sequential |y a riehDesesiptionghrattibgh i ng a seni conduct or apparat us accordi ng

to the present inventionisGlast q,gg\,s : W aeLMEd BE & hi p
pi ckup, then die bondilgng atSt acﬂgrﬂrent S‘BB\E}nBQﬁ%df?g a séelg%élcgﬁigl%rtg? v%{segﬁgvm ng a
sem conduct or app@bdtast ddde@Erademdnveatioanot her  preferred enbodi nent of the

pr esent innﬁnti on. 2Q. Preferred Enbodi nents for Carryi out the Invention

n [
The heat cdPabl e adhB®i %5 aS8THIBLIMEGROWIA A SBIRQIGREY Pi‘fg@F accopdgtoa

semi conduct or gma{e@te%ogﬂgmt&qlerﬁgsmqwgﬂ[mprepari ng the sem conduct or
apparatus according to the present invention can be carried out,

respectively, in varFiguiAdmsbawvneserisonal vigw shoming sequestadlya nofthaded i nvent i on.
In the enbodi nent. of an adhesiv rticle conptisj a backin ayer d a
heat ourable adHbER e RU O EHE BRI g ot Ar et (T EHE & <1 ng
and di e- bondi ng,thd imuadhess pRcdsayRdingSTiRGAd, tﬁ@:ﬂstﬂ@@hﬂ%foﬁﬁ&'bh’_&hﬁg).used as a
di e- bondi ng adhesive and can al so be released fromthe backing | ayer after

chip dicind’ In the bige¥én®) shpyiveseciiang! view diowingseayeatiallyragngtbodiat| | ed by
[ncorPor a1 9. g R PR IRE NGB TS RE TR AR R AR
the manufacturing process: chip pickup, then die bonding/attachment).
Fig. 5 is a sectional view showing a semiconductor apparatus according to another
preferred embodiment of the present invention,
20
Preferred Embodiments for Carrying out the Invention
The heat curable adhesive composition, the adhesive article, the semiconductor
apparatus and the method for preparing the semiconductor apparatus according to the
present invention can be carried out, respectively, in various embodiments within the
25 scope of the invention. In the embodiment of an adhesive article comprising a backing
layer and a heat curable adhesive composition on the backing layer used for both dicing
and die-bonding, the adhesive layer selected can be effectively used as a die-bonding
adhesive and can also be released from the backing layer after chip dicing. In the present
invention, such features are fulfilled by incorporating a tack reducing component into the
30 heat curable adhesive composition in order to impart a sufficient releasability or by using a

stretchable material as the backing layer, or both.



stretchable material as the backing |ayer, or both. -7 1 8 DE C 2006 WO
2004/ 000966 PCT/ US2003/019712 The present invention will be descgpbedipel ow -
with reference ed draw ngs show ng typical prefe enbodi ment s
thereof. As wi I\w &%&gﬁgi |y apparent to those skilled in ‘E@Z‘%&?"ﬁ@”ﬁﬁe

present invention is by no neans limted to the enbodi nents described

below. In drawi ngs, sane or simlar conponent is denoted by sane reference

5 nuneral or synbol ThEp@sendiniventidn 96T desaibed/bedow S.ith estarehcead hppesde@Wi ng an ,
adhesive article according to an en‘;podi ment of the present invention. As k
shown in the figariags shawingdymea prefegpd srahodimeyts theseRsy As vl be wadilyiappprenayer 1 as
a base materi al LWL N e O PN f : r esive

| ayer 2 consi stﬁhﬁ% S%lyéd;ﬂﬁ%eadth’%%éegﬁfﬁg‘ﬁggw conr]r%agssgﬁtﬁﬁ%inmg e?'ﬁ)é&f%g@

i nventi on, Thusdesdribed tedovexmrdpiveingshame or simtlendimpatdindis dehotéd ey sanlb eférveeel ayer 2
and the backing |ayer | constitutes the adhesive article 10. However, if

t he adhesive | afa’@]“ ofsymbol- so| £ _supporting filmin itsel f, the adhesive

llayer al one may congig § i LsebiPaidieschiBablly shb@ing BR@dNSAL aGible albELROBEST Ve
conposition that constitutes the heat curable adhesive layer typically has

a crystal |l ine phesdodimgnigdthe peesertinventinns As shosyrain|thefigupsh the adisive article 18 15
caprol actone-nodi fi.e resin einafiter .referred to as " ified

epoxy resin"). it r‘ﬁ%&?’?&é‘?ﬁ I3 e(r);l(gségaglg i Eélicn%hgeog OE‘%Sué#aS/ee RE ﬁag
flexibility to dublchdidsiveldyab? eonkistiadiie hkal eurallopdiRiild Qmpositibhefrtedy i nprove
the visco-elastic property of the heat curable adhesive |layer. As a result,

t he heat dfrabliaveatieresihys in Hysrampedewsacombmghensehifke astheshisrieyer 2 anddhe bef or e
heat curing, a ins .t xhi.Rj t LV, tr It initjal. stage of
use. 20 Le” QA RERER 4Bt dhe a1 RS ety Pbintis 3o 2

el evat ed or or dielf@iippottin@bith &t kivel, theadhesi@davenkiond ahy enaiiie thewdhafve artichy ee

di mensi onal network _structure that provides desirable cohesive )
characteristics to tTheheatsusebleihasyaempestion thatcenstitutes ghechsaticheabls pdhesiye

i nvention, in wi b L QV i.nitial j r t . nodi fi ed
epoxy resin ha\s/lh)ge\rl\%yg%%ﬂy é%h@xglﬁé’gﬁh altSé;}pI?]ggljlufeg?ﬁ%tﬁ\@@g&r?gpgg%fcgq%lgbfo 25
9, 000, pr dfer ahdaprolatrotidamodifindiepory reRid QheronditcOfdrredtr 8 "prodified afalxy résin™Y. he range

of 500 to 3,000, A nndified epoxy resjn having, such. an epoxy equivalent is
conmercial ly aﬂsiﬂr%eéquxarreszwarﬂ%?@?& ‘Gﬁﬂ’érsmﬁ%’ée tfelxg’&gy H’éﬁ‘éﬁ%‘f “Piiccel TM G )
series from Dai el /Cgab&Ron b MEUE) Tnip?@e@&-viiﬂ%la@ﬁaﬁr%%'ﬁ?g?%% hed bgablv e

conposition of the present inventi'on can conprise a reduci ng
conponent in caodbdsihvatdyen Asi & dasulththe Ao neablemtheoveldyarpoliséssesch eopaivg propsity.

even before heat curing, and begins to exhibit adhesive strength in the initial stage of use.

=4

20 Like ordinary epoxy resins, the modified epoxy resin forms, at an elevated or ordinary
temperature, a cured material consisting of a three dimensional network structure that
provides desirable cohesive characteristics to the cured adhesive layer.

According to the present invention, in view of improving the initial adhesive
strength, the modified epoxy resin has an epoxy equivalent typically in the range of 100 to

25 9,000, preferably in the range of 200 to 5,000, more preferably in the range of 500 to
3,000. A modified epoxy resin having such an epoxy equivalent is commercially
available, for example, under the trade name of Placcel™ G series from Daicel Chemical
[ndustries Co.

The heat curable adhesive composition of the present invention can comprise a

30 tack reducing component in combination with the above-mentioned modified epoxy resin.

The tack reducing component is for example, an organic filler such as a

melamine/isocyanuric acid adduct (hereinafter also referred to as "melaminefisocyanuric

-8-



The tack reduci ng conponent is for exanple, an organic filler such as a

mel am ne/ i socyanuric acid adduct (hereinafter also referred to 1a&DEC 2006

“mel am ne/i socy be.-8 1 8 DEC 2006 WO 20041000966 PCT/ U 9 aci d
conpl ex"), or os‘ggB;{r?Pgmg%?rpounds whi ch, with the above-nent ?ég’gg{(]&f%edﬁfed
epoxy resin, can be dissolved or dispersed in a solvent and have a gl ass
transition tenperature of 110C or higher and are not deconposed or nodified
by heating at aatiéonesiet"yoeoini?dpounds Whidh&fth Wetabdve-renfibibd infodifldd@poxy

mel am ne/'i socyanuric acid conplex is commercially 5 available, for exanple,
as MC-600 from KiS¥seat beiissalvedior diiprissp i &olvent and e apless tregsitionderpregaters of

Ki f th ' e ; ' d
tackiness of thq;deal npHERk Q&e%grl{%?érﬁ;ﬁ)sgfmiﬁéd% .hpeﬁ“mg(%fa @@ﬁéﬁ?tﬁwdf RS0ogN

ai ding the thixotropic property. I's al so effective orcing (e.qg.,
decr easi ng t he oclgler mcthmratmiofitet fsr melimpz/jpacsinon)acidrenpieatis @umadndidiyadhesi ve

conposition, and restrainin I absor pti on fl.uidization of the
heat cu_rabl% adﬁg’élia@g 8%%‘38'&51%@%%§¢H isar%ﬁ'e(‘,’ﬂ?agﬁ]%éﬂﬁﬁ 5878 2CdMposi ti on
of the inventi oRediEhe ARtiRdsRoftREndABLAABI RhéSREYMPSHitich HRfokCheaCRRRL S3g 1N
order to enhance above-nentioned effect and to prevent enbrittl efent

(mai ntai n duct i kidingythedthixeropeprppestyr itngalsq sifegtivedproamforeippiegaldegredsimgtthee r ange
of I to 200 parts b h ght referably in the.range of .2 to 150 parts by
wei ght, nore pré?cefﬁ%%qt%{lh%n}ah%x%ar}sg @'e(l)l¥at fHa[fl%a%ﬁv%é)ﬁps?ﬂﬁ?/n’\%%ﬁﬁtfﬁ%%ed on
100 parts by wein@itur@ibsbitonmdiffuidethtienentie Heat diebidndhdsive compbsRM! ITRE heat

t hermopl astic resins which have a glass transition tenperature of 110C or
hi gher andl®re sweblgadhssipompogHomefdhe meptipy maweantaiyths melanynedsreynuge acif
250C or higher . t:hi F i el o t . ci ng
conponent, i ncl ﬁ%ﬁl&ﬁg}f (ng ?é?gﬁhgrﬁc\g%b% ‘go%%?éﬁﬁg?@%&t‘%ﬁfﬁb g’ﬁt[eeﬁghlt

t er epht hal at es, (pahgmalubiivgitaéier, hepraiuyied, rean dtuhiypliedly ip ik yaighef | 0D paes,

pol yet hyl ene oxi des, . pol yphenyl ene sul fides, polyether ether et ones,

pol yaryi ates, p&¥e@hs Blﬁgegi,b?}’dp thsgpaesof d&n lrﬁ%c!’égs. b Sﬁ‘?fa’ttla%rﬁ PFeéed?ﬁY Wght onponent
can be contai neg,i W i Id3 1hb Q& h - s by
wei ght, prefer gaél%m?@ t?he aﬁgﬁwg%ﬁﬁzﬂa%{%j d%SO g%‘FSf"g b;l/éh\%vg‘i*tg%??&rﬂ}g? gﬁ%
preferablyl$n thsinrange of 10 to 100 parts by wei ght based on 100 parts by
wei ght of the nodified eg.ox ) rﬁgi n. .25 In ad itLon t o above-descri bed

modi fi ed epoxy resi ninefR 'Bf)‘%/'i“% frqRigsRe Fant WAy have 8 gRshiLansiion lempgratue ¢ c i

reduci ng compongijec RAhiARd &R QY EtBGRETsE TdATRY B BEHIRG at 4 BRpERRIATDE@E, the
heat curabl e adhesi ve conposition of the present invenfion nmay contain

vari ous addi ti veshigher auitbusratrgingth shicl gamieet usedgsdbe tackredusbigsompensdt, sfchudet of t he

desired embodi rrrrl'?ape}ialgfsuctl'ngsepél%égtgfs,l [%Tybutylene terephthalates, polycarbonates, polyether

20 imides, polyether sulfones, polyethylene oxides, polyphenylene sulfides, polyether ether
ketones, polyarylates, polysulfones, or polyamideimides. Such tack reducing component
can be contained in an amount typically in the range of | to 200 parts by weight,
preferably in the range of 2 to 150 parts by weight, more preferably in the range of 10 to
100 parts by weight based on 100 parts by weight of the modified epoxy resin.

25 In addition to above-described modified epoxy resin, an optional tack reducing
component such as a tack reducing component, and the above-described engineering
thermoplastics, the heat curable adhesive composition of the present invention may
contain various additives in amounts that do not impair the object and effect of the desired

; embodiment of the invention.

i 30 For example, the heat curable adhesive composition may contain another material

' for further reinforcing the adhesive layer. A non-limiting example of suitable material is a

rubber-type filler. A rubber-type filler is effective, especially when including

9.



30 For exanple, the heat curable adhesive conposition may contain another
material for further reinforcing the adhesive layer. A non-lim1{gnaceyenpl e
of suitabl e mat@piadiobdea rubber-type filler. A rubber-typeriklohffiohs
effective, especially when including it -9 1 8 DEC 2006 WD 2004/ 000966

PCT/ US2003/ 019712 et hyl et hacryl at e- but adi ene- styrene copol yner or

nmet hyl acryl ate-butyl acrylate -,1 copolyner, for further increasing the

adhesi ve st r engipthpimethaerylateabutadiengbstiarendiopslymer eromgindicrylgerbutyherylateober - t ype .

filler materi al i . r Lakly avail abl e-
n the form of BEPORE 3 fthel el MRE ARG VLB SERTRRAL MG By *25T4
from Rohm & Haasonfj@sitidh elteddtebdr-type Bll¢rahaterils chrsitiap bihesedopalyhdieaddeat cur abl e

adhesi ve conposition typically in the ran of 1 to 500 rts i ght,
preferably 5 t@%@C‘ﬂi’Fﬂvéﬁ%ﬂlg egAE™ O{RSIF&?CB%P‘EY_ blf?fe’f@ﬁ&& %@%{ﬁggl’g Ohy
wei ght based ong%003RAfd RBYm &BATo. The hdiRd FREGI RS IRROXMinb i the hei?e heat
cur abl e adhesive conposition may further contain a phenoxy resin. A 10

phenoxy resin i eurable ddbesiysrompodiconrtgpicallyad the ednge pi/eloy500 ipayks byokaghul peeferaldy ght
in chain or |ipeaf..structur consi sti,.n f i chl,oroh i n.and bi sphenol
A. Such a pheno I S 1 , eously
Sucha_ phenot G ORI R Tt € 358 Ry i bisBu S v RSicons
to formthe hea{veiﬁhﬂoﬁ‘ﬂis@noﬂ?ﬁéﬂ%%&@r&ﬁﬂer easily into a desired shape.
According to the present invention, the phenoxy resin may be contained,

relative to 100 par t®hepbyat auraljnadhesive enmpesitip may fusthencpniaigi phenaxy péstalA y i n

the 15 range of ,10 to. 30 rts..by. wei ght ref,er,abl,y in the rapnge of 20 to
200 parts Dby vvePl&H?x,y re%&é%f@?%?%‘ﬁIrvm%zr%]ﬁge?%leg%¥c% Y %EL]@GH%’_&P{ s by

wei ght in the hpabr Gtk @)n@i@ﬂﬂ%ﬁ‘dﬂéﬁphl@l@gﬁﬁi%lah@ Bi3phenblen. PHRA @pMerloBRLIA hean be
effectively dissolved in above-nentione nodi fied epoxy resin so that the

bl eed of the nogfofdiveakabilisi gnd @sibp used aavanrgecyalytio o alis heat caeablegidhesive layer
composition may a?ffy Bl edé%i&}é}%bééong%Xo%&hgi’o-mé ;B}c?eﬂfih%n%@n, ﬂybgateg{kg@é’sﬁ%’méﬁfé n and

20 the above- nefitione epoxy resin i n e cure are angl ed
W t h each ot her congsinetl alatitelte 160 puads bp mefphr dfitiksmsdifikd epoxCehasypitalBngiHaeat

resi stance, etc., of the heat curable dhesi ve | ayer_can be further
i ncreased Bnce BB 10 10 LR PaRdLWEIA Pré'gfahly(‘ﬁg}eémépf%qmﬁ@@ atsdhy veighsi npl y

as "epoxy resin. : f i 1 ki1 i ndent |
poxy %Qe)ré R ery inftHE faﬁ%:': of}Zﬁ(ﬁ% %b)ﬂgglgﬁ'lﬁ HRMediQu hle AMLSRE y

of above descri enoxy resi cur abl e adhesive
conposi tion as coegusitiad, The phéroryreaingan be dfectletvdissobnad inched-memtededrat eri al .

Doy PO 188! Rodifed CpoxPratin 56 thalthe Llebdst ke modified oy résn Hom the heat Surable
adhesive composition may be effectively prevented. In addition, the phenoxy resin and
20 the above-mentioned modified epoxy resin in the cured state are entangled with each other
so that the final properties such as cohesion and heat resistance, etc., of the heat curable
adhesive layer can be further increased once cured.
A second epoxy resin (hereinafter referred to simply as “epoxy resin") may be
further included, in addition to or independently of above described phenoxy resin, in the
25 heat curable adhesive composition as required, to form a part of above-mentioned cured
material. This epoxy resin is not particularly restricted, and examples of useful epoxy
resins include bispheno! A epoxy resin, bispheno! F epoxy resin, bisphenol A diglycidyl
ether epoxy resin, phenol novolak epoxy resin, cresol novolak epoxy resin, fluorene epoxy
resin, glycidyl amine resin, aliphatic epoxy resin, brominated epoxy resin, fluorinated
30 epoxy resin, and the like. Like the modified epoxy resin, these epoxy resins can be

dissolved with the phenoxy resin, and little bleed is produced from the heat curable

adhesive composition. In particular, when the heat curable adhesive compaosition contains

-10-
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resins include bisphenol A epoxy resin, bisphenol F epoxy resin, bisphenol A
di gl ycidyl ether epoxy resin, phenol novol ak epoxy resin, cresdl Méviilbak
epoxy resin, fl Xy resin, glycidyl am ne resin, i tiC _epoxy
resin, brom nat &g{)Z@ng@%esi n, fluorinated 30 epoxy resin, adgﬁﬁg?qqg&lgf”ﬁe.

Li ke the nodified epoxy resin, these epoxy resins can be dissolved with the
phenpxy resin, and little bleed is produced fromthe heat curable adhesive
conposi ti on. | n thadetdrdebédy reddBin biouh afersily RhheraAghE S WL2000AROS Léigh,
contains -10 1 8 DEC 2006 WD 2004/ 000t96§6 PCT/ US2003/ 019712 the second epoxy
resin in an anodAt MoreerRblyyn tha rangeoh 6y L4rars by weieblots anas tosl OB parisdivght |

and nore pref er kg bi\pt SaIRNGHxPlesAOhehGed dRhcPRITER ifi¥roVEd LGlRLI Ve to
100 parts by Weiglg t of thel Ino%)i%f(feetsj‘ ’egoxfl resci n, %engpm\rll\gdsafqg%netla ggdsglén be

i nproved advant ageou#i ymplamentimgthepresehi ingentidre thprbespbentol A diptyridyvdethertehexy

bi sphenol A_di gl ycidyl.ether. epoxy 5.resj her ei nafter. referred to a

"di gl yci dyl 3 et hd¥s! : @%??aﬁg§?fW§d%°¥% db%}’cf‘iy@?ff’grefo’@%fﬁs"b "g‘JEaé'HCUI%{scaaE’ﬁP@er abl e
epoxy resin. ThesdpgaicdoxPlefiar TRPAYY il B%ther dpdxRrebinGdHd 1@!1%1@@{111 &ﬁ@n‘)t@p&ove’
for exanple, the high tenperature characteristics of the heat curable

adhesi ve conposiferegamplefthe higl imperatureshageipngcs ¢fdhediegl quobliyadhestva gompgsssion.

resin, chemcal gesj n . transition t erature can be inproved
by curing at el el:(‘/)é xea‘%tpﬁz eﬁég‘é*‘%%tqﬁ%@af‘ﬂ eglgﬁl r %%%,Sml%rg'ﬁ céﬁESI%%ncf)%c\ﬁqﬁéd a

greater range an@nsifdd t€ihyeratiireChtt beifhpagedbscuring il vl tehpeatir&CIn {ddnivn, and
relatively mld curing conditions are useful, Such a diglycidyl ether epoxy
resin is &Bmerdkaransimovided piRkpeerangeand danshptcuringagents frpt prhichao sqlech Fpmow
Cheni cal (Japan) p ] . < ITRY, . e
adhesi ve conposi %&at@gl?'}ﬂéf&&??%%ﬂ%{x%%rmd@% e@g%gl?%%rgigguﬁﬁgﬁgehF?Olr’:(g%rglenaléti on of
the nodified epesymersily aadidblt for seapithsEPBRY ™ 335 fromddow Clidneics (JaganhGoSpeci al
restriction to the anount and type of the curing agent, as long as it neets
the object of the i n{eHERbILBLPAYDRRId e the feat gaable adhedyq copposiignasyequired n

view of inprov j e ' 3 i ned
' an amount. Cy g gar g PreARR pE BngnREh o it @iflanti SR oI PenegRE
enbodi ment 151 n aestt Hhereasrinospecralnestrictine to tbaamouyt ageayde of the pong aed apioaf es abl y

in the range of .2 to 40 parts. by weight, d nore.?2 referably. in the range
of 5 to 30 part 4 BEFAE gttt e utioR iR PR rE P el VI B esbh t 5 by
vei ght of nodi fiaghe0mY of 1R isi@dide, thel culRBshend g, IRRERABeERAX Ymb&R typicalipef ul
exanpl es of curing agents include, but are not l'imted to, am ne curing
agents, acid anithdringesf | @iS0ypamchyawdight & ong gmbedimpns| Ymanoihepgmbwdingat, diey st s,

(i cyandi an des. FAECTR D HEGP SRRy S5E s €248 Y0 BRHy Sadiiend ot « ne

vi ewpoi nt 9f t heydTErhbl$ trARE tahke/ofStto BOPINsHS WREK A THe @bove amounts are relative to 100
parts by weight of modified epoxy resin and, if used, the second epoxy resin. Useful
examples of curing agents include, but are not limited to, amine curing agents, acid
anhydrides, dicyandiamides, cation polymerization catalysts, imidazole compounds,
hydrazine compounds, etc. In particular, dicyandiamides may be mentioned as a

25 promising curing agent from the viewpoint of thermal stability at room temperature.

Further, in combination with above-mentioned curing agent or separately from it, a

curing accelerator may be contained in the heat curable adhesive composition typically in
an amount up to 10 parts by weight, preferably up to 5 parts by weight, and more
preferably up to 3 parts by weight, to accelerate the curing reaction. As a result, the heat

30 curable adhesive composition can develop adhesive strength more rapidly as desired. An

example of such a curing accelerator is a urethane adduct, such as the adduct of icocyanate

and amine which can be thermally decomposed and generate a reactive amine component

-11-



Further, in conbination wth above-nentioned curing agent or separately from
it, a curing accel erator may be contained in the heat curable ddhed) %as
conposition typical I4y an amount up to 10 parts by weight, preferably up
to 5 parts by w0z “o‘é’ﬁﬂ more preferably up to 3 parts by PREUSHE301972
accelerate the curing reaction. As a result, the heat 30 curable adhesive
conposition can devel op adhesive strength nore rapidly as desired. An
exanpl e of sucha@elgtiely1BwaGh it 86-150°¢! GhOMBaAMd

adduct of |cocygngte and a r\?éﬁggh can be tlherrra hkgré%ag‘?r'g%gse J(}gd
generate a reac%bwelsahqrmellscmhiﬂmamal belgw 30G'Cp ESﬂt@mtmadtﬁmlS)OO%G
PCTJUS2003/ 019712 eI at.i Y ra , 80-150C, while

nel ani ne/ i socyaﬁm?ré %avﬁg?ﬁ{? zbgr%ﬂlcurgb @E‘E‘i'@f{]@P%‘?‘i y stable material bel ow
300C). A suitabl e urpdthanet agdsbicidhbsive ORFHREH FhtilelinRyfod, (s 8peQF cur eTM 52
from PTI Japan Co. To the heat curable adhesive conposition of the

i nvention, Svari HG%SU{%%WM&%@V?IF)@S§\§?eélai§ae?r%1 aciWies, subherstynes- algfpecsnert eri al s,
e.g., acryllcs, n so
Far s the hoat S BEEha e 8 :h B i heabhesibderof ARGty B ERAELL T,

particul ar, of pdicutal)efdhebueeddoisbndigg adﬂ‘easa: \enot lessened tolad¢ssbideksitable an thevel
undesirable in the selected enbodi nent. However, the heat curabl e adhesive

conposi tion of telfstedipopdiment. Hesves thaq frept Quirabliy adhesiveicampesifinagt V@‘%‘teﬁ%gt h

wi t hout addi ng [adhesi ve
conposi tion of tgﬁgﬁgﬁ@gﬂgﬂﬁgfﬁh%ﬂge S st]ént [ gﬁkﬁggrnr%hﬁcﬁ?%%m Eﬁ pressure
sensi ti ve Hdhestmodimeneoridns, ﬂleadmtvanmmpdsitmn oftén fdeé yotabmptiseesdbstdntialal | . 1 n

addi tion, accordin t he present |nv ntion, if th heno resin, dified
epoxy resin and@@g’&fg d’i‘gsqf%%epﬁ"‘éﬁaé %gb"ﬁtcﬁ?’ﬁ‘é‘lf“isﬁﬁi E?émﬁlé’a ﬂl’fﬁ?’éb‘l’s‘@{m
adhesive | ayer gp 15 previously described, the adhesive strength is able to

vary considerably according to heating tenperature and/or heating time by
the time curing is flnaddilign, swodingtiethe pminvgrp@oi if theghdnpxy esinhmodjfied he

adhesi ve strength of the, heat, curabl.e adhesiv in due to
T ETal heat | ngEPRKY EARGSEON SOFORYY Ao dBtrBHCB R PRGN ST Huos to a
predetermyped t FEVBhsH Wsibed, thf RGbsielsF RIS BRE & &a@;ﬂc&ﬁndérﬁlﬁy baekiilido! ayer

fromthe curable 20 adhesive | ayer. However, this heat curabl e adhesive
layer is able tlheatieg femperhiore dndiat sdtifgdrme b)etheamedymtgos il iz icompleted. nhlorecur ed

P12k 00 11 RSRehRl Sl B BNER R Rl P TSR,
curabl e adhesi¥® th aN@h hentidg, DS adtRSivEdreAMR dededbbsdehen ABFRg cIitBudshb gkness of
the heat curabl gredetermmed temperature, to facilitate separation of the backing layer from the curable
20 adhesive layer. However, this heat curable adhesive layer is able to be further heated {or
reheated) to obtain a final cured state making it possible to recover and improve its
adhesive strength.
In the adhesive article of the present invention, the thickness of the heat curable
adhesive layer may be varied over a wide range. The thickness of the heat curable
25 adhesive layer in various embodiments is typically in the range of about 1 to 100
micrometers (um), preferably in the range of about 2 to 40 pm, and more preferably in the
range of about 4 to 30 pm.
As has been described in the foregoing, the iilustrated adhesive article 10 has a
backing layer 1 disposed on one surface of the heat curable adhesive layer 2. In the

30 practice of the present invention, there is no special restriction to type and thickness of the

backing layer, and a backing material generally used in the field of dicing tape and die

-12-



25 adhesive layer in various enbodinents is typically in the ran%i of about
| to 100 mcroneters (m, preferably in the range of about 2 18 @21335‘1 and

nmore preferably ddihfossk ange of about 4 to 30m As has begprRRsgHdHad 1 N
the foregoing, the illustrated adhesive article 10 has a bac&?ng /‘tlgyer I

di sposed on one surface of the heat curable adhesive layer 2. In the 30

practice of the present invention, there is no special restriction to type

and t hi ckness oondire tafeaoki begisé¢doag dtris oraafidr addsumakimpopvemtmor alodifienen aldhys used

inthe field of giginﬁ.ﬁa Qqand die -12 1 8 DEC 2006 WD 20041000966

PCT/ US2003/ 0197 P5ndiBg Kl ﬁﬁ"%ﬂ@wﬁﬁy be used as it is or after a desired

i mprovement or nodi f inGatdr@dcEWENhAGndid GMEY Mlentért, Nis@ERbASA bARIRNARE, that N

accordance with the finding of the inventors, use of special backing | ayer,
K

that is, use ofiS: BEEkP#ginRAaper is reommepdidfanaiirving the ypikakilityg! thedilmoBkabi 1 i ty

of the fil By : ' Lg: ' ti t he
heat cur abln% ad ﬁ@%@&/@e{flgﬁ% Pﬁég%grbég%g g%glrvg?%{@[ef {r?% }rﬁ%]g%ﬁ@ggﬁeﬁge ]?%%55% c"’acki ng
| ayer with the sépapeddiont thebidhinglaysitaskianlayalwith the shapgd afakk lager bubstastialiguch

that the die and adhesive remnin together. Mre specifically, [n view of
facilitating thé@aags dus suehdhat thedicand adtieyiue semajndpgetherhMoppratirglly.dy vewhas

stretchabi |1ty g culiBhEak Sapahfith in R Givelr I R AN Ol BE Engr A frOT @

pref erably 30% or nore, ower bound, typi cally of Yo Of Ss
as an upper boumgpicatly ¥ oomsreepriblocbly@fitosor nlore, amd inere praferaldy 36%er more, as a

stretchabi | |t f the hackin a ically is in the range of .about. 10 to
200% pr ef & abl $Peh b s il VA OIR S5 v B Ouelin v PO Hren:
even nore pref giabldrdd, MelsheichBdNSEoRfic HRHE 1a§£} tmcah?@s"/m_ﬂﬁ rahde @t SRAPI &

backing | ayer as described above 1ncludes a fhernoplastic elastoner. 015
Typi cal exanpl e20@4, préferably i ths tange ofl abeutt 3ty B0Pmendidethebembadimentsatven nniet ed

to, polystyrene her nop] astic el a I t hernopl astic olefin el astoners,
pol yvi nyl chl or Pt erebbﬂ/'@l)%e [taﬂ%erort;ﬁ?ﬂugéﬁgﬁs@(“ast oners, polyester thernoplastic
el astonmers, pol yet hex skdisHaBRPadS g iyer & RSIBERI Ve RIS Ah&RRFadtR elBRkASt i C
el astoners, pol yam de thernoplastic el astoners, fluoropolyner thernoplastic

el ast oner s 15 hondppra} seamplesaf thspnepbasiicelestamsroinelpde, butaroras Hmped ohpalysbpéngst i ¢
| , d | . i ] i
o sstomers, gl g AL S ST O v,

el astoners may one or r-nore o

the adhesive ar tHeghdldfic ElRgorere peRNEstdr éandplatic elagdmids Sobethackirmgplhayper, the
backi ng | ayer contains, in particular, olefin thernmoplastic el astoner,
hormopol yner  coflstemergoburasiang hewioplastiselasiomess palyanygde thpeoptapiicaiasiomers,

el astomer. Such ﬂ%%dlﬂ% tile%)ﬁg}gl?stic elastomers, homopolymer thermoplastic elastomers, ionomer

20 thermoplastic elastomers, and alloy thermoplastic elastomers. These thermoplastic
elastorners may be used alone or in combination of two or more of them.

When, the adhesive article of the present invention includes a backing layer, the
backing layer contains, in particular, olefin thermoplastic elastomer, homopolymer
consisting of polypropylene and/or alloy thermoplastic elastomer. Such backings layers

25 can be separated easily from the heat curable adhesive layer. An olefin thermoplastic
elastomer is composed of, for example, a hard segment (hard component) consisting of
polyethylene or polypropylene and a soft segment (soft component) including ethylene-
propylene-diene terpolymer (EPDM), butyl rubber, ethylene vinylacetate copolymer
(EVA), styrene butadiene rubber (SBR), or hydrated SBR (HSBR). The above described

30 homopolymer/alloy thermoplastic elastomer comprises, for example, a hard component
consisting of isotactic polypropylene (isotactic PP) and a soft component consisting of

atactic polypropylene (atactic PP). Preferably, 55 to 95 mol% of isotactic PP and 5 to

-13-



25 can be separated easily fromthe heat curable adhesive | ayer|gAafqgigfin
thernopl astic elastoner is conposed of, for exanple, a hard segnent (hard

conponent) consygbé@edds pol yet hyl ene or pol ypropyl ene angbmysabhispgnment
(soft conponent) including ethyl ene- propyl ene-di ene terpolyner (EPDM,

butyl rubber, ethylene vinylacetate copolynmer (EVA), styrene butadi ene
rubber (SBR), or hydrated SBR (HSBR). The abpove descri bed 30
homopol yrer / al 145ynal¥eat atapticRR, respestively. GreeGon@wapin aodyprapgleneiempolymen har d

component. . consiihl Ay le 2L ALl RPLUREORLE0RLARELASE fuF ko] o SOt

conmponent consi s ene (ata Fef erably, 55
to 95 nol % of icempazhi is [d2ktham 6l mol%,ahe efﬁeBtdlf s@ft Eirfpaaef) doddnolfr 006016 bnd

PCT/ US2003/ 019713&9 45 mol % of atactic PP e ectively, are contained in a
pol ypropyl ene H8H5[58! §1trosion sargpide expseisty !fﬁ@q 8" EURRGRE it Mefe thantdh xodHpt ast i ¢

elastomer 3l | Oygecitahiclddekifl Abltafe mEATPORERbe foimlcdS SudfidhopoiiBtrttnd fie ef f ect

of soft conponent does not manifest 1tself and i Cl ent” ext ensi on cannot
be expect ed. Ifthdrimep!a&tiacctastomemﬂpmmmbe pepared wsingldemidsh TROl Sicsachndasialinbl e

backi ng substrate terl annot be.f Such ho rs and/ or
t her nopl ast i c é‘l""é‘?gg ?@%&rﬁﬂ‘cﬁ’é"a&%p g Pr iy WE@%@H‘%’%@WO?F’@OE(E&{I es,
comercially aNah! able from | dem t su Petrochem cal ., alone or in a

conbi nation of two or nore of them In the adhesive artlcle of the present
i nvention, the thicknibssdhssive m;clbaf;thc mgselnaylmntlou,ohmgtk:msgf the/kacking tiger ange

dependi th Licat dh Th f th
packi ng | Aer e et e et ety BB NI s 0G0l S oot er o,

preferably in tigkh&seetheback ye?‘i@glpibaﬂ%QQQe %g&@%@n§tOMﬁwo%eters
preferably in the range of about 50 to 500 m croneters. Typi cally, t he

adhesive artic Ipeefcrably Imathp raageeftabpytvie i 1,800 mistoimpiens andympngpyeferably il the 1angel 5
fromthe heat c éi ?%@33 S|ve Ita er in the shape of a self-supporting film
or fromtwo Ie?yg Rl |"Ha°’3 B3cki ng |l ayer and a heat curabl e adhesive

| ayer. However, it Tgpcallynb bdlRsiddisHidl 6N@t plesiEiSen@ien & fatnled mafifflod Sdiclyhe
field of adheswe articles, or may be subjected to additional treatnent

such as al8ur f 4t the beat puspble adbyspyq;lgyer axthaphape ofor selftsupposingifimoridtont Bxper s
i nclude a rel egae GO ?)\?9% PRITEY ayer anh LR grﬁﬁl: g&%?v@ﬁ?@rr Hofdvel *lth)ge/at

cur abl e adhesi ve& "conposition o present 1nvention’can bé Ca

prepared usi ng iNghlde aldiaumal ngmygmetany\ased niethb field .of Sesienirticiesi6hmasberet hyl
et hyl ketone (I\/EK or tetrahydrofuran (THF) may be added to the heat
curabl e adhesi vebiedige aildilien! treatment @ighpy deprfageiecalspgng clymica! exgmplss pitheie heat

curabl e adhesi VgygOMPATLS iRkRdl Mrddi& SRREFoifhed film or release paper.

20 The heat curable adhesive composition of the present invention can be easily
prepared using well known conventional methods. Solvents such as methyl ethyl ketone
{MEK) or tetrahydrofuran {THF) may be added to the heat curable adhesive composition,
as required. The object is to form the heat curable adhesive composition in the shape of an
adhesive film, sheet, or tape. By adding above-mentioned solvent, the heat curable

25 adhesive composition becomes more fluidized so that it can be easily formed in the shape
of a film, sheet, or tape.

The adhesive article of the present invention can be fabricated using any of
ordinary methods such as die coating, knife coating, screen printing or the like. An
example of a generally applicable method will be briefly described below.

30 A solution containing the above-mentioned adhesive components is coated on a
polyester film treated with a release coating. Then, the coated film is passed through an

oven to evaporate the solvent, and a heat curable adhesive layer is obtained.
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adhesive film sheet, or tape. By adding above-nentioned solvent, the heat
curabl e 25 adhesi ve conposition becones nore fluidized so thatfl 8|&Eﬁc7£95 be

easily forned |Qv(£/ﬂ§¥0§08%9 of a film sheet, or tape. The})glgingsowﬁgﬁ ticle

of the present can be fabricated using any of ods
such as die coating, knife coating, screen printing or the like. An exanple
of a generally applicable method will be briefly described below. 30 A

sol ution containi ng Kbe, thda¥RcdEThd MBS B YR SEDFHAOME AbsVeldSschbat €d on a
pol yest'er filmtreated With a rel ease coat ] ng. Then, the coated filmis

passed through AfFkingJisr.@ed bepapsest l?"t‘ﬂi‘&%@lpmfned afier bsattangferdamiatios, any
dh | 0
AR R G S En i

the above- descr iraeter Idndigdtiongan beyiRifornaiddt RRxdtel Tc&ﬂﬁfn@érathﬁﬁ'(fﬂﬂé)daﬁ)@lel dhout 90
per f or med. a{ heat @:ansfer | am nati on, neans such as a heat
| a

roll er, i St Orin aghart tpeder exapple, ab%‘&ﬁ 15&@@@8“%@5 hiesilt ofthedigatt or

| ani nat i on can anpl e,
about 90 5 to 15}%18)?£F d;]nﬁgms%?lotﬁé aJhlgérlrgélb?o%%edfggnpaegwgkgaﬁﬂ%ﬁiﬁ%%ﬁdlgéseconds).

As a result of adftesinelayer can posiderdiesing m\ﬁormﬂmpe ath/@ryatdghelsvebe:qhmgda’m dian be

bonded to the backj.ng t he hes ovj de .adhesi ve
per f or nance at %ﬂ"{}“ W?@Wﬁeg &E‘WQHW‘% tﬁ%%{l?ﬁﬁ'waayb‘ﬁ%drl{adf‘?% he
heat transfer 'mmlwzﬂnaé cén%oaféffsﬁe'ﬁhrv@b} @vRlly eRnPRGMhRY chbR¥ifing thedD
adhesive article can also be prepared by directly coating a sol UFIOH

cont ai ni ngl he a@eadhmmeemmmmmggMt@r@eﬂmkandgvapagﬂangmdrt:rhevnmg' tke, and
evaporating and rrg the solvent therein. The adhesive article of the
present inventi 8‘“ ViLE“Eeel 1 ent characteristics, and hence can be

advant ageously used THe MBdsive Usticle @ liSpresSididvamion hapelck et éamcRfistichan@dhesi ve
article may be found in the field of electronic apparatus which contain

el ectroni ¢ devi bense $8 beud rantageanstyi useshia yeriays fieldspdnible spplicgionak dwpihesive
sem conductor chi 1?% g%h &%d i th %éd 'of elgcttr%mc a ﬁs Jvl?lcl?c {31 lcc?r gﬁevljcea One

nount ed onthe%rtlj a su rate e ln

or nore senj C0n@htﬁ'fa%enﬁéﬁiﬁﬁﬁdﬁﬁftbﬁxpéﬂenmt’ﬁﬁd‘xambl%CsIchﬁ(EUn@udfd?mﬁﬂﬁﬂﬁ§sICDLSFiny
conbi nati on of two or nore such conponents, may be nounted on and/or inside

the substrate 6F.capecitoreroisnpatsamyaicdonte sqr%@e of a substeatee prig ttiegpiiedor as
comoneit s o 15y, RETPRSL ERATESN SHUSLIL S I8 SATEH gL R
i nvention can beomisiediopaf twoddIngird $ich components, may be mounted on and/or inside the

substrate of the electronic apparatus. Two or more electronic components may be
20 arranged in stack structure to construct a more compact and high-density electronic

apparatus.

The adhesive article of the present invention can be used particularly
advantageously in the manufacture of a semiconductor apparatus comprising a
semiconductor component such as IC, LS, etc., since, when the adherend is a

25 semiconductor component such as IC, LS1 or the like, the adhesive article can be
effectively used in the connection, that is, die bonding of such adherend.

Fig. 2 is a sectional view showing an example of a semiconductor apparatus
according to the present invention. As shown, a semiconductor apparatus 30 has a circuit

board 31 which was manufactured by processing of a laminate covered with copper to

30 form copper circuitry 32 in a pattern on its upper surface. A die pad 33 formed of solder

| resist is provided on the component mounting region of the circuit board 31, and a

semiconductor component (in this example, an LSI) 22 is joined via the adhesive layer 2
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advant ageously in the manufacture of a sem conductor apparatus conprising a
sem conduct or conponent such as IC, LSI, etc., since, when the 15pper &g is a
25 sem conduct ofoGRTBaRENt such as IC, LSI or the like, th&@&g)’o}/ﬁnarti cle
can be effectively used in the connection, that is, die bonding of such
adherend. Fig. 2 is a sectional view show ng an exanple of a sem conduct or
apparatus according to the present invention. As shown, a sem conductor
appar at us 30 hat thx top oftthé die plob dihet s@icovdugor cpenpommh i meonneaed thyough agekisi ng of

on s apper  surPaek Wik §RERE kbl £ ARSE e Fatet e Mt indi s “on
the conponent nRindohdi@tor 8t i$ PRe€ by §oki rebia3san Sller 13 Pricdt ths BILFLAAUCT OF
conponent (in this exanple, an LSI) 22 is joined via the adhesive |ayer 2

-15 18 DEC 20065endopdgan oonpeentZand the borgling vare1 34 frany exteraalmasystere andhshoeh. e pad.
The sem conrduct Qr, j C ndi,ng.wi.re 34
(6%t he copper cRpifRTRONEE SR sobRRREChER el @, 8 Buer BT R P 2

sem conduct or agaArAt udthdtkh oalys®a baticdndua@@asiptesi 22 3 moufte®todBd t 0 prot ect
the nounted sem conductor conponent 22 and the bonding wire 34 from

ext ernal nmoi st UCBICQAICEY, dparatus 3R shoyyra thedigure, arpgher seucavuster comaeRreabmay an
external term ngl i i i h,.only
one sem conduc':]lgerrmgzugtr‘f%ttglgaea{rllt?:l Q%ﬁ,% %?%@Erﬁeggve? atl)&ﬁﬁéﬁ © sg@%%ﬁ@g@%gc{@#&g:g‘gg?s& us 30
shown in the figusfmanoichitd smelrd dBhidudiigher danpy pakbgingiy mabepasitiettiedugh a an
adhesi ve I@yer of the_invention to the zﬁgg'ﬁconduct or conponent 22, so as to

form a so-W¥al | etiecking ek ssmigangycior cpygpRsenty ¢ Eckagi ng i s made possible

through 10 stackingpgf 59 'r&m\e@m&l@m%@mmrmﬁcm Buctdf 9 S
illustrates one exanple of the stacked FBGA. In the sem conductor apparatus

40, as is il | ustppatiesi40, hsekustiated, grendiffaentisoninchdotior congoponelt § 222-ahd 22- 2
and 22-3 are ted on rinted.circuif, bgard, 31. The hesi ve | ayer of
the present imﬁ B’r?“?t_g‘? ?J‘E%Ef"’ct beF'b‘{/gﬁﬁitBelagl_ﬁ‘e dhesiye laye g1e\PéeSFI§yers 2-1,
2-2 and 2-3. Eaplndén §%E@dCtQBQUEIE Qz{ch%PfﬁBQ&I%gllt/% lg?erggﬂ”?-‘?taﬁzﬂz-@h!ii%ﬂh a gold

bonding wire 34 to copper circuitry 32. Il’ls 39 acting as an
ext ernal tlér m nemicandictop pdripadentds wopgsted theougb@igoldbading e ¢ tb wppa cirowitsy

surface of the gjircuit. hoard 31. Top surface.of th em conduct or,, appar at us
30 1 o seal ed by Ze ol 08 oy a3 1 BicBl R Ew i RFeiE SRREEHI T t0ent o,

there is provi d@ghed oRUHOG sii®ice 3OhEBIRUEB64HB 1 NYoPsusfaks FaddeicahdRippar at us or
ot her el ectronic apparatus using the adhesive article of the invention. For

exanpl e, a et hapgaritys 4G seated by gpoxygesn $eni conduct or
In accordance with the present invention, there is provided a method for

20 manufacturing a semiconductor apparatus or other electronic apparatus using the adhesive
article of the invention. For example, a method for manufacturing a semiconductor
apparatus according to the present invention can be advantageously implemented in the
following steps.

(1) Arranging the adhesive article

25 The adhesive article of the present invention is arranged on the dicing device for

dicing a semiconductor wafer so as to expose the adhesive layer.

(2) Mounting a semiconductor wafer

A wafer having a plurality of semiconductor components formed thereon is
provided and mounted on the adhesive article with one surface (non-component mounting

30 surface) facing downward, and adhered to the adhesive article. In accordance with the

present invention, the heat curable adhesive composition does not contain ionic



apparatus according to the present invention can be advantageously

‘inpl emented in the follow ng steps. (1) Arranging the adhesivel8tlcl¥ 25
The adhesive artyglhgi@esdsne Present invention is arranged o&ﬁﬂﬁﬂﬁg}ﬂggﬁg
device for dicing a sem conductor wafer so as to expose the adhesive |l ayer.
(2) Mounting a sem conductor wafer A wafer having a plurality of

sem conduct or conponents forned thereon is provided and nounted on the
adhesi ve- arti cl ecospohents)endatigréfarethére nrocootpan evith coMekitni anging BOmSetid ace)

faci ng dowmward, and adhered to the adhesive article. In accordance with the
present inventi off™PA¥%eat curabl e adhesive conposition does not contain
ionic -16 1 8 D E C (200 MARRARAORREREH IRORBIMUFIR: uHRMRARRAL S, and
therefore, there is no problemwth corrosion arising fromionic

conponents. (3) PewureBondi ng of the sem conductor to the adhesive article

usi ng heat and ress 2. After staeckin he sem,conductor. . wafer on the
adhegi ve arficl el,o th eg?t Cih“&a[@e Se@bcﬁa‘gu&lmé%'&%ef)ﬁ? ﬁ‘Sﬁ%‘TeF';‘/? a@ﬁ‘&’ heashert article
is partially curgfhdeddhe op@ddiily)thel AnRR% altidleqs fetballydifedl TR hedbng¥einbertSreand! | €d
pressure for the heat bonding step may vary depending upon the conposition
?L t he adhefS| vg Juggtion as Wlbmp!w;d,pr%?a@ fm@e.hsatﬂ)@fuileiﬁmm@tvaay @?ﬁ‘p’g@atmgell?

e range of abo - . : e about 0. 0
50 seoonds. 10 ek otipfod 6t adilind i, A0 AR pRING 5 SEr i
(0.1 to 2 MPa). the humpd offagout 9 aNE208C,dbr titme eribé it the ahgedf,abfir 811 tb 8ricdedday , hot

press, or the |ike can be used. As a result of the heat bonding step, the
sem conductl8r wedndrunges apessivagingles renge of gvrwt | (pe2Odeiame (@1 to2 MBI A Batingnt egr al
unit. According i i t uj di i t he
heat curabl e 1oren BRGNP KAThAhor, (Epies bkt MicARALd ARH AGERSAL
conponent such asf thdieaictvadiag stop i sondndveloawnfieeisijsmdya hgnilesae adicladdfoeh i s
added. As a result, the heat bonding can be perfornmed at a | ower
tenperature and ¥dNEEAPEssure in a shorter tinme so that the |oad inposed

upon the sem conduct g .Wafet, %ggﬁgeﬁ%b tiﬁﬁqmagtﬁiﬂgtz{aﬁi'ﬂ&@ ofRTRGE AL as

cracks, etc., during heat bondihg can be reduced or elimnated, even when a
20 sem condfict oradhedi@rcompoditiantase suppressedbwhenrtasdturediding nomgpanati snch athembbiyeshi ng
steps, or( the Ii Iiflgﬁtionéds méfz?n%gé/isocyanuric acid adduct is added. As a result, the heat bonding can

be performed at a lower temperature and lower pressure in a shorter time so that the load

imposed upon the semiconductor wafer is greatly reduced, and hence damage such as

cracks, etc., during heat bonding can be reduced or eliminated, even when a
20 semiconductor wafer with its thickness reduced in grinding or polishing steps, or the like,

15 used.

In this connection, fluidity of the heat curable adhesive composition may also be

suppressed by using inorganic substance such as silica. However, the tack reducing

component such as the melamine/isocyanuric acid adduct differs from silica in that it is an
25 organic substance, and hence it hardly damages a semiconductor wafer even if it is
brought into contact with the semiconductor wafer. Thus, by using the tack reducing

component such as the melamine/isocyanuric acid adduct, productivity in the manufacture

of the semiconductor apparatus is expected to be improved regardless of the thickness of

i the semiconductor wafer.

30 In the state of this integrated laminate, or after the completion of the dicing process
\ at the subsequent stage, processing such as plating, polishing, etching or the like may be

performed on the semiconductor wafer.

— it s
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In this connection, fluidity of the heat curable adhesive conpo?hﬁgﬁg@ﬁay
al so be suppressed by using inorgani c substance such as silica. r,

t he tack reduci ent such as the nel am ne/i socyanur| i dduct
differs from si p’?)&gg'%ﬁg?{:at it is an 25 organi c substance, "Sﬁ’&gﬁ?ﬁﬂ% 1t

hardl y damages a sem conductor wafer even if it is Dbrought into contact
with the sem conductor wafer. Thus, by using the tack reducing conponent

such as the nel am ned) BREyd elsemrbhduc@dafet , productivity in the

manuf acture of the sem conductor apparatus is exg)ect,ed to be inproved :
regardl ess of the thVBlgBe sergrondupier waler reraaan g thsrstajgayidy the adhepine prfielest at e of
this integrated E!lﬂm , : : I i.cj.ng: ess at
t he subsequent }s agé‘%aq{’)?’o%‘gg"éﬁé%g’l}]élﬁq‘é@qgﬁgﬁﬂr%@dg%?r%gﬁf’%ﬂsé g‘%ﬁ‘g or the
li ke may be peadintivestidahistrequetisaindntatiosiveatangth as i fesiit 8f partkal €urd@®s WO
2004/ 000966, PCT/ US2003/ 0197 4) .Dicing of the senm conductor wafer Wile
the seni contuct 8 ‘feé’i‘e“F‘%‘FFéi%ﬁ%I(qup‘?%e%?%“éowcﬂq’f‘f &S e ppRralip 9fc| e

| am nated to it corhOfmen@dhips Balsotbleltd © a W&’?F%@ffe&i@&} 6OPAUGHA FrGPPONENt S.

Since the adhesive article has acquired sufficient adhesSive strength as a
result of parti bécomingseafteted abouthds &ivovtsngneethpdsnerdinheaneabofod cutgngstuelpas a

sem conduct or fers cut into lural it f omponents or chips (al so
referred to asV\ﬁ’(‘ﬂ"_g's?w’ éﬁq‘(’@fjﬂé@eﬁpe\tfewy b%xgﬁg'eg'ﬁﬁ'f’% Ry B?S‘wge%&fﬁ@féaeﬁ Bered
about. As for cihplopd Bl and B fb ARlNted BAESank e watbrtid MPeSHHR Bi3d &atedh C1 NY

saw, dianond cutter, etc. may be used. Further, a ring-like support (a ring
frame) is llenpl thabdhntage @ribd dheps cambe dviokded.ne nount ed wafer and the wafer is

diced in the fixed 3@%&-@@%%&1&8@0@1?@&e to the chips can be avoided. (5)

Pi ck-up of senicond 4f% ng of the seniconductor wafer

is conpleted, each oAfdaRirgTiiRQBE 6N #ORPIQ0GRHISE® R JTeKE Liiceatduiong t he
wafer is separated fromthe backing |ayer with the heat curable adhesive

| ayer remai ni ngeempoagtivebtaineditycutiogpsrveadar s sepmatedhirem thedweldng layer ith the
conventional pigk-up..rod,or. compact. and .efficient vacu ucti on appar at us
o e oaag. Pl MBS FaRnd e Rl id & Ebpof B TRE L0 o

conventi ong nNeEadhetised) pRE-uP rfd e cothiPadt @Al dfficiBvadu@BULEIRA abParlEs MSEEE as a
rel easi ng nmeans, and a vacuum suction apparatus can be used to release the
seni conduct or cBisoRWHEr singfmihe heckingdaeny sreighable, 3 @pvanfianakmgansisng: 26 Pike

sem conductor cQMRAREHY rHitdd b BEulE R o EHaAR) ReAUNG 2V Ged Y G ARG  an

be used to release the semiconductor component from the backing layer.
{6) Die mounting
20 The semiconductor component with the heat curable adhesive layer attached
thereto is fixed to the surface of the substrate for manufacturing a semiconductor
apparatus, for example to the die pad, via the heat curable adhesive layer, and bonded
under heat and pressure. This heat bonding can be performed with little restriction as
described above. The adhesive layer can thus firmly bond the semiconductor chip to the
25 die pad after post-curing.

When the semiconductor chip is produced from a thinned semiconductor wafer, a
plurality of these semiconductor chips can be stacked one upon another by repetition of
above described process. In such a case, by adopting the multi-chip packaging (MCP)
scheme, a plurality of integrated circuit chips or individual semiconductor elements may

30 be housed in a package such as used in an integrated circuit component in order to realize

a higher density and more compact semiconductor apparatus.
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thereto is fixed to the surface of the substrate for manufacturing a

sem conduct or apparatus, for exanple to the die pad, via the ﬁ@éﬁcdﬂ%able
adhesi ve | ayer, d under heat and pressure. This i can
be perforned mﬁ?ﬂQﬂP?ﬁﬁgﬁrestriction as described above. ?ﬁzkggﬁﬂg?eg | ayer
can thus firmly bond the sem conductor chip to the 25 die pad after

post -curing. Wen the sem conductor chip is produced froma thinned

sem conduct or waf er, (A Wipd konding etg. of t hese semi conduct or chi ps can be
stacked one upon ano gy repetitio f Vi scribe rocess. lL.n such
a case, by adopting %%%rﬁgﬁ?Fﬁﬁ F§°83@E§§PH%B%WEB%g$?3%%ﬁ€?P i ﬁﬁ@gﬁﬁwy of
integrated circulip cipbailingy, skdbiglg withlkesin, Gtithaariol) elcodre plrevimed Ssidgpy 30 be
housed in a package such as used in an integrated circuit conponent in order
to realize a hi‘ghepieh®sthodsand nore conpact seniconductor apparatus. -18 1

8 DEC 2006 WO 2004/ Oﬁﬂﬁé%ﬁgénlé§€89§{iﬂé&7&f%he ]ngs)eRtVi\He‘ﬁti G dﬁ&&m £ty die
nmounting i s conpleted, s equent processing such as wre bonding E(‘or, flip
chi p bondi ng), demafaing theirdsentasientionlistyl nonoeans restgcted tecabowr desgibed or med usi ng

conventional nethods. 5 t hou referred enbodi nents. of e present
i nvention has b&g‘?ﬂ@@’&&‘ﬁﬁt‘é‘&x?f&ﬁ% %e?t&f“@gl‘iiaﬂ@fsw? ﬁ‘@“lﬂﬂsﬁ’é’%ﬂﬁgle H\F;%‘Wfi on is by

no means restri GhRehidieaRARY Be ﬂ?ﬁ&f&fﬁ&ﬂ/elﬁ RIEFBRYRr tHaR Bie BIRTR), SMorkhe heat
curabl e adhesi ve conposition of the presen i nvention can al so be applied

ef fectively to prodesisshediehlenrabladhesive chyoprditing canNisruged te pepufhétoalptigted t he
heat cur ablﬁz adhesi.v%acqongglgm(i on can be used to manufacture printed 10
circuit boé ds SFY! % 5 RE" egs. 3(A-E) and 4(A-C) are sectional views

showi ng an exanpl e OFigE.fB@AimtaﬁmﬂA-(?%e JEBRBHRIRGEWY shBging af SR WE dthod
apparatus foll ow ng above described procedure in sequential steps. First,
as shown in Fi g.forapaplactinnge pravisopduci aprardusiioliewng above dejealied prasedie ing | ayer |
15 and a heat cyr ug%_nl?algtg@?g ve layer 2 is fixed to a dicing apparatus (not

a
shown) with the AL | ayer 2 facing upward. A ring support (a ring

frame), for exanpl e, Fir§, d4Skoviig Figf 30a) NG 20RANS artRX0 coRsstifH o backing iager] 3( B) ,
a sem conductor wafer 21 is nounted on the heat, curable adhesive |ayer 2 of

the adhesi V& ar tanép Beat gurablpadhesys laves2 ssieA 19 adiripgapparatys (nat proved itk d¥duct or
wafer 21 and t h%dl“?eqn@ﬂygreZ ﬁElBé ﬁﬂv@ard. A ring support (a ring frame), for example, is used as

fixing means.
Next, as shown in Fig. 3(B), a semiconductor wafer 21 is mounted on the heat

curable adhesive layer 2 of the adhesive article 10.

20 Then, as shown in Fig. 3(C), the semiconductor wafer 21 and the adhesive article
10 are guided between a pair of rollers 24 in the direction of the arrow for heat lamination.
Here, the semiconductor wafer 21 is brought into close contact with the heat curable
adhesive layer under a predetermined pressure (e.g., from about 0.1 to about 5 MPa) to
prevent damaging of the wafer. Heating temperature is typically in the range of about 70

25 to 180°C, preferably about 80 to 150°C, and more preferably about 90 to 120°C. Duration
of heating is typically in the range of about 0.01 to 30 seconds, preferably about 0.1 to 10
seconds, and more preferably about 0.2 to 5 seconds. Immediately after the heat
laminating step, the heat curable adhesive layer 2 can hold the semiconductor wafer 21
with high adhesive strength. Further, although not shown in the figure, if an adhesive

1 : 30 article consists essentially of a heat curable adhesive composition on a backing, then a

1 : semiconductor wafer 21, a heat curable adhesive layer 2 and a backing layer [ having a

ring support thereon are heat laminated, to form a wafer enclosed by a ring

-19-



10 are guided between a pair of rollers 24 in the direction of the arrow. for
heat |amination. Here, the senmiconductor wafer 21 is brought ihd8tcl!®se
contact wi th thgobBgakowss abl e adhesive |ayer under a predatBUSRBOD7PY essure
(e.g., fromabout 0.1 to about 5 MPa) to prevent damagi ng of the wafer.
Heating tenperature is typically in the range of about 70 25 to 180C,
preferably about 80 to 150C, and nore pbefer bly about. 90 to 120C., Duration
of heating is t%BPQYé{?q?‘ﬁ“Y"n'axq‘/é’aF‘%Bg‘éy%f

about 0.1 10 10me BREMD Wsyer ﬁ@fwwyaﬁhé_gr&flaey@ala&akirﬁgbw c&hsttuckifn lém§ gegeﬁtﬂéafer

| medi ately after the heat am nating step, the 'heat curable hesi ve | ayer
2 can hol d t he mewitioptage Gteor dwafgdapeRia arasurhieghiti nelivbesiveesics tané hgtathesivar t her ,

al t hough not sho in..t figure, .if. an adhesive 30 article consists
essentially of ﬁ%é@ltsceﬂ%%?cga%ﬂﬂ@gﬂ/a “conposi tion on a backing, then a
sem conductsor waf er 2da, a8 skveatin Eigr ADY Rlidgthie perieme@yiethe erbéhdactbacdfermy | ayer
| having a ring support thereon are heat |am nated, to forma wafer

encl osed by a rioagher path thegheps qurableadirsividysinbat tiyoboeslime Wshigng o7 2

t / adhesi . ' I ] ' i 1ad t
?\gggg;arg tgs: ;%eé\g%/tggéltc ﬁg%ﬁgcﬁgipﬁgx aygw alltct))?Off/?/a g??%u{ﬁﬂgé}l%\@n?d%%jr@s gcki ng

| ayer construct fefefred it 3 "ssedanducrdichips") isuboidiied g Sinapehe Géat eurablaadhiesivaigydrape)
via a pressure-sensitive adhesive etc., and the adhesive  article 10 itself
can act as a dikasiughadissive strepgibyit afé%"%h%‘:\%ﬁ?“}"ﬂy feingeven{septieripg @fthey i s perfor med
on the sempcondyct: . -her. t : abl o ive |layer
2 at the Eoci ng&ﬁ‘%geld%r%kp %?%iié\sggglhax\?v&féggegsﬁglfggsdgggta% ﬂgﬁ I%’f é‘?lﬁgqﬁggns. As
shown, a pl ur al ¢tthingrhayslerpecfomed it atvamenp oresanhsofRicoaafer 21 bffer dethgt 0 as
"sem conductor chips”) is, 6 obtained. Since thE heat .cu[abl e adhesiyve | ayer 2

has high adhesive st éh(}ﬁ'l’?fe‘?‘ odypent haying ey 3hq Raskipe Beptevett ndia(®k i ng
of the 10 seri opghel:9k: 168 A%I2in ASUFEBY oA AR HoRS i BRSigBERe 55

pl ati ng, polishing etching may be perforned ih advance on t

sem conduct or wafreeon@tdyehips 22 ditlonovgted Nddjagent sentidtvedentdyatipnhere paddragar
stretchabl e backing | ayer,..as,.shqw in Fiqg. E cki,ng l.ayer, | .is

St ot ohed on ¢ H R IpRBP RS RireaEs and oG BY s Xk HoPRd LB GFoit e of
seni conduct or chi fif tidw, Bdatihd mAPBEHeABrmendd ASERMWhEETRICRRPHEIR prioPiciRe 22 are

pul led apart 15 at the |ocations of the dicing lines, and separated b
spaces 27 as shsstehing stepas epeesadrngDue tagthis hgagng, ithendhésagisirengthmfyhetheatparabler ned

(2.7 SOt M STREHES Bl oy Moo AR T B BB L
llayer is | ower eghsilpdeparied ﬁoﬁ]@}&bﬁal:kinéklbﬁer el streidMing. aTRRSIrVBe hdgale can be
o adhagiah > rength of the thormosetting adhesive Jayor f not lowerad to e extent hat 1 Separates <"

from the semiconductor chips. As a result, the heat curable adhesive layer transfers to the

semiconductor chips. Here, the heating temperature is normally about 80-180°C,

preferably about 90-150°C, and more preferably about 100-130°C. In addition, the

heating time is normally about 5-360 minutes, preferably about 10-120 minutes, and more

25 preferably about 20-60 minutes.
Next, as shown in Fig. 4(A), a vacuum suction apparatus 28 is used to pick up the

semiconductor chip 22 together with the heat curable adhesive layer 2. The vacuum

suction apparatus 28 can reduce impact or load applied to the semiconductor chip 22. The

heat curable adhesive layer 2 is peeled off from the backing layer 1 and is transferred to

30 the semiconductor chip 22. A pick-up rod may be used in place of the vacuum suction

apparatus.
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20 strength of the thernosetting adhesive layer is not lowered to the extent
that it separates fromthe sem conductor chips. As a result, th8Dhéadlb

cur abl e adhesi vy axgboobdgansfers to the sem conductor chi per/ddenseisihe
heating tenperature is normally about 80-180C, preferably about 90-150C,
and nore preferably about 100-130C. In addition, the heating tinme is
normal |y about 5-360 m nutes, preferably about 10-120 mi nutes, and nore 25
preferably about 20- &bempyahpes in NexdB), the serpiconduttar ghipyd2 ia mayntedion/the dig pad

suction appar at ug 28] 5. eedet ) B 6 iRnkI\Ex SERICORINEIRE £TAP. B2t 0get her

i
. 1a
with the heat c e a I've 1layer vacuum suctr’on apparat'us 28 can

reduce inpact oOrmeki®andia@e the€stmi@nilter skiptchadidphd) thecddhgdive 2ayerlie GurthBeduted
curabl e adhesive layer 2 is peeled off fromtgee backi ng Iaxer | and is

transferred to 38dtHiecmppdugneidin e teadippasizan pe giheted traehyefherdimbesingsed i n
pl ace of th Va%g%gﬂéuﬂﬁg th@ RRALeL H%:Ir éés%ge(sésnﬁro@gsgdg&% sm§ﬁ12£6/h980966

PCT/ US2003/ 01971 as shown in the sem con tor chip 22 is
nount ed on the dessstgmmel 33 on the circuit board 31 via the attached heat

curabl e adhesive |ayer, 2. By. supsequent ., heat. hqgndi ng. of. the sem co ctor
chip to the die pad, itﬁﬁ%mﬁlfi%_@%f’{}ge &ﬁﬁ@f‘d'i‘céorfhﬁpgﬁésrcogg’?eé‘?ﬁtas ﬁ‘aW‘E _'g'q?&’
sem conduct or chjiR w8tk RSeHbcRBetweaNthd erachaast chP 23D EHSEr ifchily2
since 5 upon further curing the adhesive | ayer restores/inproves adhésive

strength and heaf thercersiishoardcH. vigd gadd bordingtwiregd4o Depéndingapprcibe carstrentionbf p 22
is completedq, as, shown in Fig. 4(C.. . wre.bondi I S. perforned between the
seni conducﬁﬂr cﬁ?epseﬁlécoaﬂ%“{rﬁ@)a&%"&péﬁp CE'iplb(?ﬁq”Enga%%g“%@ Pﬁ"’_ée 8#‘?"6%'?0(“%1%3?‘5 31
via a gol d bondieRgmpif c34 of IS REPBLNBnL BAfpst(8d BARSY EdhHeifOihe@bn 412 phdiSn
sem conduct or apparatus, flip (_:hlP bondi ng may be uSed in place pfp W re
bondi ng. For exeawnstivs layey of the Si-whief invydvisiaths vorsrhendigs piocasp s hestlbrdiveditmel can
be formed on di% 1a9e,sntii ncantbhe qx%hl\t{ elagt¥verla %f stlrp etheS (i:cfn\fﬂﬁif a ! Do Oé\ﬁi I he

Wi re bondi ng pro%eéls. PhETZIRBSIV 8™ H1°PR 6 Yt We's Y ENt S égﬁ ‘gee a“gg‘f‘% ed on
the active | ayer(ssdSiH@t Bhelifg®TichitiyTaceaiswd ehig ( ilipediphba\be borde€6n the s@trate,
Bondi ng). Then the face down chip (flip chip) can be bonded on the

substrate, 135 swweeh asovithiheni and piessared The Byap pactrateidhepihpsi vl tand eemacishe

adhesi ve :f ilm ar}qmﬁ&%q&tsﬁbstﬁge_r cuits on the substrate. Subsequently,

processi ng steps such as sealing with resin, ball nounting, etc. are

perfornmed (not shownBubiseqiehthgiptogessing sy saclsdtang cunh trein, Bpbasdiking etcl fre

resi n-seal ed sem conductor apparatus was descrjbed above with reference to

Fig 2. performed (not shown) to finally obtain a semiconductor apparatus. The resin-sealed
semiconductor apparatus was described above with reference to Fig. 2.

20 As is well known, with the progress of miniaturization of chips and high density
packaging, a wide variety of semiconductor apparatuses have been proposed. The
above-described method for manufacturing a semiconductor apparatus according to the
present invention can be advantageously used for manufacturing these semiconductor
apparatuses.

25 The present invention has been described above especialty with respect to
preferred embodiments. These preferred embodiments are summarized as follows.

(Embodiment 1) A heat curable adhesive composition comprising: a
caprolactone-modified epoxy resin; and a tack reducing component.
(Embodiment 2) A heat curable adhesive composition according to

30 Embodiment 1, wherein said tack reducing component is a tack reducing component.



20 As is well known, with the progress of mniaturization of Chiéis aﬂﬁ hi gh
density packaging, a wde variety of sem conductor apparat uses hiileBken

proposed. The NEoessr i bed nethod for manufacturing a peffusandNshor
apparatus according to the present invention can be advantageously used for

manuf acturi ng these sem conductor apparatuses. 25 The present invention has

been descri bed above especially with respect to preferred enbodi nents.
These preferred embodihefimenth et berritiable sthesdye OBIPPEURN accqrgmpidli nent 1) A

heat cur abl e adbghfaefOTRASR AR LRI R Mbpofe A RUARHONSIRIII J8 ePOxy

. Bcﬁg‘ne
resin; and a tack reducing conponent. ment 2 eat ‘cura
adhesi ve conposadduon according to 30 Enbodi ment 1, wherein said tack

reduci ng conponent i ack redpcin onponent. -21 1 8 DEC 2066
2004/ 000966 PCT/ us;o@é%@é‘gﬁ! ) ‘?E‘?%B‘g?‘?ﬁrﬁa%e%‘f RMPEHHOTATFABINE ‘%%%Fg\g
conposi tiors accepfbfithehd 1 (ENRAMRIIRA AproMBBhEnBdifiAd ebo§<ﬁ%§inm§ﬁwawg conponent

is a nmelam ne/isocyanuric acid adduct. (Enbodinent 4 heat 'curabl e
adhesi ve conposeguicienaecd0de #90t o any one of 5 Enbodinments | to 3, wherein

sai d caprol actone-nogli f,i ed epoxy.resin has epox equi val ent of 100 to 9000.
(Embodi nent 5) A heat EaRESTE) L P L el Shpeslinasuiig Yo Enbodi ment
3, wherein sai dEfBbdifeMEy, WaeEH 341U Fieamakd/isbcdd@HE heidl 8dduertt adniekdiiNapdmampunt

of I to 200 parts by weight. 10 (Enbodi mnent 6) A heat curabl e adhesive
conposi ti on accef Hiork§0 partshyyweiglé of Enbodinents 1 to 5, further conprising

a rubber-Iljke filler, hodi - | g.. Ve, c iLFion
accordi ng 163 any one(Eggb Eg;g%g{og?%eﬁg )éurél%]%&é?&e%)rﬁ&ﬁg?&g%ﬁ‘%ﬁégitonég?lgg’%%ﬁénoxy
resin. (Enmbodi nEmbod@medts he@s, fmtheadvngprigah e sibber-likefillesi t i on accordi ng to any
one of 15 Enbodinments | to 7, further copprising a second epoxy resin

sel ected from the gr&mpodigsash sd hesycusablepdhptiverompastionacsordiag iqanyigpe phenol  F

epoxy resin, bi EH@?@E’%“[@I% Q'fyfﬁie%"ffpfﬁtg'?gﬁh&g %sihesin, phenol novol ak epoxy

resin, cresol novo epoxy resin, enhe epoxy resin, glycidyl am ne
resin, aliphatic epofynbodirient8) s baat aastdcadhpiveycompsasition @owddib woanypat efl epoxy

resin. 20 (Enbodi ment 9) A heat curabl e adhesjve conposition according to
any one of 1(5 gmbocﬂmentz‘, Ito 7,?u isl Jepoxy regi?l selected from the group J

rther comprising a secon
consisting of bisphenol A epoxy resin, bisphenol F epoxy resin, bisphenol A diglycidyl
ether epoxy resin, phenol novolak epoxy resin, cresel novolak epoxy resin, fluorene epoxy
resin, glyctdy! amine resin, aliphatic epoxy resin, brominated epoxy resin, and fluorinated
epoxy resin.
20 (Embodiment 9) A heat curable adhesive composition according to any one of
Embodiments 1 to 8, wherein initial adhesive strength is developed by heating.
(Embodiment 10) A heat curable adhesive composition according to any one of
Embodiments 1 to 9, characterized in that the adhesive composition is used in dicing
process and/or die bonding process in the manufacture of a semiconductor apparatus.
25 (Embodiment 11) An adhesive article comprising: a heat curable adhesive layer of
a heat curable adhesive composition comprising a caprolactone-modified epoxy resin and
a tack reducing component; and a backing layer carrying said adhesive layer on at least a
portion of the backing layer.
(Embodiment 12) An adhesive article according to Embodiment 11, wherein said
30 tack reducing component is a tack reducing compound.

(Embodiment 13) An adhesive article according to Embodiment 12, wherein said

tack reducing compoundis melamine/isocyanuric acid adduct.
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Enbodinents | to 8, wherein initial adhesive strength is devel i@?ﬁ 3?@5
heating. (Enbodi nent 10) A heat curabl e adhesive conposition rC 'plg to

any one of Enboc\i‘,gggbg;ﬁmb“to 9, characterized in that the adigsisYRsioiemn?
conposition is used in dicing process and/or die bonding process in the

manuf acture of a sem conductor apparatus. 25 (Enbodi nent 11) An adhesive
article conprising: a heat curable adhesive |ayer of a heat curable

adhesi ve conposi ti on (Echedimentid) Anedliseise atitle Accoming tp putonepd Enbpdinients hhtp  a |
tack reducing co {;- L : LV i hesi er on
at 1cast o portrputapin iS00 HERAa: A bRl AP PR A AEDTRINS b

articl e accor di ngsih basepbodiquizalentlcE 1 00od@0@l.n said 30 tack reduci ng conponent

is a'tack reducing cq und. nbodi, hent 1 An adhesive article accordin
Lo Brbodtment 1o S wnd PR 5A SRt sk g et At e St EimBodimans 11 fo "9

nel am ne/ i sacyanyy ivherdal #l st bl lourable dhbsi® danfpoSiid) 98d Wk RARGALQAAR6Rent is
PCT/ US2003/ 019712 (Enbodi nent 14) An adhesive article according to any one

of Efibodi nents 1dontaged i3an aftoantaifd to 249 nars by Weiaht. cur abl e adhesi ve
conposition, said capgo t one-ymdi fi ed epagx resin_has epox uival ent of
100 to 9000, ( Enbod, NEMPOAEST AT Alndiere SR Fesol TG aniine R Eipbafipea ! B
Enbodi ments | It g5, wherkih saiMhedi @iifable adhe§idé @nlpoditiod fifB& cent@dIe aibb@-1IkORRGSI ti on,
said tack reducing conponent is contained in an amount of | to 200 parts by

wei ght . (Enbodi nent 1Bmbadimert &k irnadiesive afiele agconting tagnx eneph Fmbpdimerts 11 to

Enbodi nment s 1 . i I . L2 0 sition
furt Fger conltolai nslég’twrh %Tg%‘é’mﬁ%ﬁg&fa ?l?fi%lﬁ&@@%@%ﬁ%ﬁ?{ln@ﬁﬁ Q%@L‘ﬁﬁa g}%fﬁge))?ir\gsén'arti cle
according to any one (Bibddiaedil8Enhadiesive hrdicld @ccbEdingvbafiednit of EnBodigsdiits ¢Ufcabl e

adhesi ve conposition further contains a phenoxy resin. (Enbodi nent 18) An
adhesi ve articl elad®er@isHg hea cample affiestvs ComppytPmuhe contaipya sepond qppist gvih sai d

heat curabl e adhgglug AEATROSHE] Qsilidtl LPREPHERIUBLHIRy AsiHOH F P Qky résil N
sel ected fromthe Sroup conélbsdtclgjﬁsgl to% Eﬁspglhen(ﬁ I% yep(S)'xy gr)pggrlmn, g%s‘fﬁ%@hol F
epoxy resin, bibipthemdlA dieighidylpthechpoxietetigrphepd ryvolakepoxy ipdig radsolmovaddlak epoxy
resin, cr eSf?J novol ak 15 epoxy resin, f|.HCiI‘ ene epoxy .resin, ?I %ﬂ)dyl agi ne
resin, aliphati cCROPHIEYLy Liorere eppy fssia ghutidyl apune resi afiphatic eppxy Fesiy PrRBN3Ede poxy
resin. (Enbodi megfo]kinARdddbesheieplylbgl € according to any one of
Enbodi mrents 11 to 718, wherein saig backing layer is a stretchable plastic
fil mwhich exhibits dEnbhgbhérni9) perdesivagacleaccbblitgip ampore ofieodinems ¢hed.
18, wherein said backing layer is a stretchable plastic film which exhibits elongation

percentage of 10% or more when stretched.
20 (Embodiment 20) An adhesive article according to Embodiments 11 to 19,

wherein said backing layer comprises at ieast one thermoplastic elastomer selected from

the group consisting of polystyrene thermoplastic elastomers, olefin thermoplastic

elastomers, polyvinyl chloride (PVC) thermoplastic elastomers, polyester thermoplastic

elastomers, polyether thermoplastic elastomers, polyurethane thermoplastic elastomers,
25 polyamide thermoplastic elastomers, fluoropolymer thermoplastic elastomers,

homopolymer thermoplastic elastomers, ionomer thermoplastic elastomers, and alloy

thermoplastic elastomers.

(Embodiment 21) An adhesive article according to any one of Embodiments 11 to

20, wherein said backing layer has a thickness of 50 to 500 ym.

30 (Embodiment 22) An adhesive article according to any one of Embodiments 11 to

21, wherein said heat curable adhesive layer has a thickness of 4 to 30 um.



20 (Enmbodi ment 20) An adhesive article according to Enbodi nents,l dﬁ{@ﬂég
wherei n said backing | ayer conprises at |east one thernopl asti cwl r

sel ected from §&he.fhidps consi sting of polystyrene ther nopbaptiiBeRhass oners,
olefin thernoplastic elastoners, polyvinyl chloride (PVC) thernoplastic

el astonmers, polyester thernoplastic elastoners, polyether thernoplastic
el astoners, polyurethane thernoplastic elastoners, 25 polyamde
t her nopl asti c el ast dEmbediment 73} dpwmjaspducton apRIABISLOMPESsied hispbsirats kaving at

honopol yner the b I i e I I st oners, and
all oy thernopl fggsrs??ll(':ea%{hgsfl %uﬁg’ﬁtscg‘qﬁ@%éﬁd@ﬁ{e%g?{eﬁew’ ({Rh%g%ﬁ%g"\ggg%?&%i cle
accordi ng to angemidvadaiorkcoipshemeintigedltd tHe@ompéhenwheaurgingsisicelofizamdisulsgrateay er
has a thickness of 50 to 500 m 30 (Enh)odi t (ﬁﬁé An adhesive article
according to any?8Hert syratradigsivelare 013 heapcuradic aqfralyeeompesiiion HEANSIBERabl e

adhesi ve | ayer &gﬁalaﬁtoﬁ]@-inﬁ)!ﬁﬂﬁa%p@ résif £d3dreduéRg Lodpddel. 2006 WO 2004/ 000966
PCT/ US2003/ 01971 (Enbodi nent Zg) A sem conductor apparatus conprising a

substrate havi ng at (Embedmewn?d) dessmaondiwtr eppactusporading wdimitedunanh2d,eon,

characterized in that .said em conduct or .coymponent, i s fixed.ta.the .
conponent mount MRgEE ﬁ‘f‘? 3\%‘3“5%_”@35 GreeisEt Y &f‘%‘{%\??ﬁ S'_ébsﬂﬁtﬁi’y )éfﬂ? Q‘H\%@gé’dl”nsé“éji ve
layer of a heat hatifipddleadhednRhyep whRNBASistihifd] aBRYINE is@éngfh iAcr@ased by heating.
caprol act one-nodi fi ed epoxy resin and a tack reduci n‘?_ conponent”. ( Embodi nent

24) A sem conduct or (Bmpedimeni5hdcsmaiondjicton aphatatsianeandin?® Embwidinent 23 eradidd

sem conduct{.or component,is fixed,to sai d.substrate..b eat,.bondi.ng via said
ront our anit. aqRaReD i herbpurgblF RS s Gt el 0o REMEHEP

i ncreased by heﬁﬂf@ﬁltior(ﬁ@mmgﬁ@ﬁﬁyo%@bfﬁn&ﬂ%&@ﬁﬂmr apparatus according to
Enbodi ment 23 or 24, 10 wherein said heat curable adhesive |ayer is derived

from the heat curabl(Embefhaent26) Acssmenducioppppatatusrageandng © aanygnarie of

Enbodi nents | t .- i . 1 ing to
any one of - EnpSEPRmeE S8 2 Herd iR RIT IR P HTARERLE "7
fixed on the digoyids inpdemicdsatthe surfacveingie sebdtrith @iasuidthes ewable adticsive lpat r at e

via said heat curable adhesive layer. 15 (Enbodi ment, 27) A sem conduct or
appar at us ®ccor di ng (Egbedipensdd) df semipspdiicionarnaraus aceprding 0B of sai d heat

curabl o Sl Venklfey Ao SRS AR s MBS aR
formed. ( Enbodiapphitd B&e sdmBendwcndafet mrwhighreplatlity ofisaddsethictgdbcoranypoiatsof
have been formed.
(Embodiment 28) A semiconductor apparatus according to any one of

20 Embodiments 23 to 27, which comprises a second semiconductor component mounted to
the at least one semiconductor component.

(Embodiment 29) A method for manufacturing a semiconductor apparatus
including a substrate having at least one semiconductor component mounted thereon,
comprising:

25 laminating, on one surface of a semiconductor wafer which has a plurality of said
semiconductor component formed thereon, an adhesive article comprising a heat curable
adhesive layer of a heat curable adhesive composition which comprises a caprolactone-
modified epoxy resin and a tack reducing component, and a backing layer carrying said
adhesive layer; |

30 developing the initial adhesive strength of said heat curable adhesive composition

by heat bonding of said semiconductor wafer and the adhesive article;

-24-



20 Enbodi nents 23 to 27, which conprises a second sem conductor conponent
mounted to the at |east one sem conductor conponent. (Enbodi nerit8 2id) 2086

met hod for manufacturing a sem conductor apparatus including a substrate
havi ng at | east Wﬂéo"é’@@@onduct or conponent nounted ther eorfCTE3MHP1%82ng: 25
| am nating, on one surface of a sem conductor wafer which has a plurality of
said sem conductor conponent forned thereon, an adhesive article conprising

a heat curable adhesjiM@n} s®enflondudiftatafes idhliRiRsAReRicURIEBIRAFIhéR Wb ch
conprises a caprol actone- nodified epoxy resin and a tack reducing

conponent, and akdsaieR s fiimydhesivealpminaied upanithe Waftihesi ve | ayer; 30 devel opi ng
the initial adhesive re. -saj e Sl C Qsition by
heat bondi ng of said Sg‘gearrﬁ%@gtr%{]%g{ng?(%&/g?‘%%%%ﬁ@% ﬂglkhas es?‘vclé‘}églreta?c Slev;% 53—”?4 18
DEC 2006 WO 2004tt=0k4aie:0eoR bl £2R10AK10d Byek 2andi vi di ng sai d sem conduct or waf er
into individual sem conductor conponent while, k,ecehgi ng %ai d filmadhesive

| ami nat ed upon the wdP@Hsadspmicarquagr COmMnent HisaiddsicEro sdbssive yendp ths sai d
heat curabl e adhggfVEs@d) Slbstcabt ached thereon from said backing layer; and 5
fixing said sem conductor conponent via said heat curable adhesive |ayer to
the surface of said (Embstimentd0) @Entsbal foemsnuB@juridg aetnmochdficior apparathact uri ng a

i conduct t di ng to Enbodi nent 29, whereir
Sem conduct or  cofpBAzo PESKERE Ay SRy S SOREPEP et P he) o

adhesive |ayer tgddlig valhiiacs cofabealiksor Bsimaite surdde bEaROdbsi@mnAt 31) A nmethod
for manufacturing a sem conduct or apﬁar atus according to Enbodi nent 29 or

30, whereinldsai d seni{(Ewhetimens 3 Dnaf regthodslotngrudastiring a semicondneiprcapparatus

sem conduct or copponen ile s orti ng the heat. bonded |.ani nat.e of the
sem conduct or vef s EkEnePER! 10 M St Sis R A R BRE Pt *a2)
A method for manaiRfdublisbfRoRiue@tdmgiddet Walle APPRIIRAL US hddd beHAeMlatiMe dfgheany oOne
of Enbodi ments 29 to 31, wherein said sem conductor conponent is separated

from sai d backi nggmicopdyctasyvafae andsadbesixeaastinlmbysasengisspror Enbodi nent 33) A net hod

Lot T actuLi 10 . SepReBaioien SORALEI iRt 08 ARABER | oyer

according t@ anyacendin@hto &vaaebNEnb&limerts 29Qo 28 wherein said semiconductor component is

separated from said backing layer by means of vacuum suction.
(Embodiment 33) A method for manufacturing a semiconductor apparatus

i according to any one of Embodiments 29 to 32, wherein said adhesive article is an
adhesive layer according to any one of Embodiments 11 to 22.

20 (Embodiment 34) A method for manufacturing a semiconductor apparatus
according to any one of Embodiments 29 to 33, wherein said substrate further comprises a
die pad on the surface for mounting semiconductor components.

(Embodiment 35) An adhesive article characterized by comprising a heat corable
adhesive layer comprising caprolactone-modified epoxy resin, and a stretchable backing

25 layer having an elongation of not less than 10% during stretching.

(Embodiment 36) An adhesive article according to Embodiment 35 wherein, the
modified epoxy resin has an epoxy equivalent of 100-9000.
(Embodiment 37) An adhesive article according to Embodiment 35 or 36 wherein,

i the heat curable adhesive layer additionally contains a pheno;(y resin.

l ' 30 (Embodiment 38) An adhesive article according to any one of Embodiments 35 to

37 wherein, the heat curable adhesive layer additionally contains a filler.



20 (Enmbodi nent 34) A nethod for manufacturing a sem conductor b@{)ﬁar atus
according to any one of Enbodi nents 29 to 33, wherein said su

conprises a dif, Radedet he surface for nmounting sem cond%ﬁjszﬁggﬁ%ents.
(Enmbodi nent 35) An adhesive article characterized by conprising a heat
curabl e adhesive |ayer conprising caprol actone-nodified epoxy resin, and a
stretchabl e backing 25 |ayer having an el ongation of not |ess than 10%
during stretching. (Gamtedunentd?) 863dhasivesattrde iogerdimngtty anyeongof Bmbedigents3s to
Enbodi nent 35 wherein, .the nodified epoxy resin has epoxy equi val ent of
100- 9000. ( EnbodMEHH S“?)“cﬁr‘f“‘é‘g‘lﬁé‘@}e_%‘ée Gvthet £ckasss 8 90 8 Enbod ment 35 or
36 wherein, the hegimidinadt £0)28h&kdlee dridieiccaditiptid Aadnke ¥f EMBSAMBES 35 henoxy
resin. 30 (Enbodi ment 38) An adhesive article according to any one of

Enbodi ment s 35 3P ovhern iselasisiionofte heasking layeiis sotaetieipy d00%yer additional |y
contains acfiller. 2 4 71

(Enbodi ment 30) A Sl gt ieRRRpedfe bttt SR SEPREAS R S e, 2
to 38 wher ei n40tihercheic etungaivhof heheskivg ldyenie withiashexatidti FROC3®00f 4- 30 m
(Enbodi ment 40) An adhesive article according to any one of Enmbodi nents 35
to 39 wherein, the(kmbodmantbh Or adhgavapigls agordingde anysong of Embedimenas ®00% 5
(Enbodi nent 41) hgsi i j ] | di nents 35
to 40 wherei n,41t gée’gﬁé‘é@ﬁ%ﬁh({)}flh’?hg&g@%%y%% @9@?‘%%%0%9 qub/ﬁ‘e range of
20-180% ( Enbodi me(fimbbdimetind BdAe sdhegveaartidlehoeomdtpad atiynme bberatiodimdnts 35fto
Enbodi nen 35 to 41 wherein, the elongatiqn of the backing layer is within
t he ranget@f 36—5&‘5@%’" Sa(“iin‘iﬁ"ﬁ'&fPﬁrEﬁ?rcﬂ@?“%&ﬁaﬁﬂﬁwl%%C elp9%4’e according to any
one of embodi ments @5.ddimehP4A2an WheH PideidoBE ! BALbANEN 45 WRfelhS @

t her nopl astic el astgér_?rner . m% Errb@ irrlrent 144) lAn a%lhg%i ve ar(??ﬁc te g@goerrgl?ng to
Enbodi ment 43 wieemeplastit blastomtras atdgsiast: itype of hstnmplstid dastitmer edecteddiom thype  of
t hernopl astic el astoner. selected fromthe groug consi sjfiﬁnqﬁof

pol yst yr ene- ba%?ﬁﬂ‘égfsﬂﬂ%ﬂ ysbyreoebaset thsfraop Qﬂ"é_ PHORES QN o) asti ¢

el ast omers, polipeyhophEbeREbAes HRBRMyIRBHARPIabhlmoBladiR! MRS, P&ﬂréﬁ?e?-t er 15
based thernopl astic el astoners, pol yether-based thernopl astic el astoners,
pol yur et hdhe- Ibassd thertheplastip Elagiomars, pblystherriasest thgymbylagtic ¢lastomssdpol heethamp! ast i ¢

| ast , fl I .- dth | asti | ast h I - based.
Cher mopl ast i o CAFAEGREAISIC Fasighs PReBle Ot SR REHE BT orer s and )

al | oy-based t hempRpbigntlKasedh@fioplaRI $lastomers, homopolymer-based thermoplastic
clastomers, ionomer-based thermoplastic elastomers and alloy-based thermoplastic
elastomers.
20 (Embodiment 45) An adhesive article according to any one of Embodiments 35 to
44 wherein the backing layer has a thickness of 50-500 um.
(Embodiment 46) An adhesive article according to any one of Embodiments 35 to
44 wherein the backing layer has a thickness of 54-530 pm.
(Embodiment 47) A semiconductor apparatus including a substrate having at least
25 one semiconductor component mounted thereon, wherein said semiconductor component
is fixed to the surface of said substrate via a heat curable adhesive layer comprising a
caprolactone-modified epoxy resin.
(Embodiment 48) A semiconductor apparatus according to Embodiment 47
wherein said semiconductor component is fixed to said substrate by heat bonding of said

30 heat curable adhesive layer.
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20 (Enbodi nent 45) An adhesive article according to any one of Enbodi ments
35 to 44 wherein the backing |ayer has a thickness of 50-500 i D{EMbdiI nent
46) An adhesive article according to any one of Enbodi nents 35@0 fﬁ
wherein the backVRGUHAWEH has a thickness of 54-530 m  ( EnbBdiWEREOR7)? A
sem conduct or apparatus including a substrate having at | east 25 one

sem conduct or conponent nounted thereon, wherein said sem conduct or
component is fixed t(Eobbhdimentrdbpaecsemicosdicthr sppastusat@rdingtodnitedimeatd Tad|48,
adhesi ve 'l ayer coppr.isi.ng a caprgl actone-mdified epoxy resin. (Enbodi ment
38) A seri conductbrensHA Tt cu R edraIR i T Ao AL REL B on
sem conduct or COﬁmi@ﬂeeumaéaJcbaaﬁ&giéqus)akgf@mboﬂﬁm@ﬁsesshmaeat bondi ng of said

30 heat curabl e adhesive |ayer. -26 1 8 D E C 2006_ WD 2004/ 000966
PCT/ US2003/ 019712 ( EfpbadimeritSson @) semicordticton arpatatus rceopheg igtans orecdor di ng t o

Enbodi ment 47 or 48, .. | NoSal d.h 11 Lve er 4s..a heat
curabl e adhfa%si veEV‘g delrrn\é\@g%g{rog ’e‘%‘e?er'%%%asﬁ%lﬂcggﬁlé:gqr\%grngéﬁlf: ‘?{‘é }ég%é)géffeaq'?]%a to any

one of Enbodi menp®vidbd in@d¥dhce riihbagiatesttsaid @)bshats eiaisaid hetd elirable aghpaivalayia.
according to any one of 5 Enbadinents 47 to 49, wherei.n said semni conduct or
conponent is fixed orfEfmbedigied Shhd seiHicoUF Son ARRATAE PSGOEENG'R aphenedly f ace of

sai d substrate Vigsalhdepl sgw&miﬁsamm\fa%@famé@s ve Aa)éﬁmggéﬁ%o@%) A

sem conduct or apparatus according to any one o odiment

wher ei n sai d heaspptied mithescaddvedictoe wafey mrwiidsa fieelity pf ewvd @ustopduckppbinpshehts t he
sem conduct g wa{?gr i{\néymi ﬁh a plurality of said sem conductor conponents

10 have beel for H¥gbe iment 52) A nmethod for manufacturing a

sem conduct or appar at(ggbodiReht$o) ﬁ%&h&*&gﬁhﬁrﬁﬁf&nﬁ?ﬁg%@Qni@&ndh@t@nsépp%ﬁs
senmi conduct or conponent nounted thereon, conprising the steps of

| ami nati ng, on omeluding favhstratt hayingertriesss nosstnagondwusias compineht rhapted thekaenal ity of
said 15 sem conduct or %gens?one,ts fornmed thereon, an adhesive article
I

conprising a heat &IV HS Riffesi ve | ayer conprising a caprol actone-nodified

epoxy resin, and a stiafinaigdbfone Ragict BPa Seai@hdwchdrwafdd Svhichihds AEIGRRIVE sdidy er
havi ng el ongation of no less than 10 % upon stretched; dividing said
seni conduct B wasearcandegiorcaaparicats farmedihiteom @t adheFive §e pemprising a heat curable

adhesive layer comprising a caprolactone-modified epoxy resin, and a stretchable
backing layer carrying said adhesive layer having elongation of no less than 10 % upon
stretched;

dividing said semiconductor wafer into individual semiconductor components

20 while keeping said adhesive article laminated upon the wafer,

separating said semiconductor component with said heat curable adhesive layer
attached thereon from said backing layer after stretching the backing layer of said
adhesive article; and

fixing said semiconductor component via said heat curable adhesive layer to the

25 surface of said substrate.

(Embodiment 53) A method for manufacturing a semiconductor apparatus
according to Embodiment 52, wherein after wafer and said adhesive article are stacked,
they are integrated by heat lamination.

(Embodiment 54) A method for manufacturing a semiconductor apparatus

30 according to Embodiment 52 or 53, wherein said semiconductor wafer is divided into
individual semiconductor components while supporting the heat bonded laminate of the

semiconductor wafer and adhesive article by a ring support.
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20 whil e keeping said adhesive article | am nated upon the wafer; separating
sai d sem conduct or conponent with said heat curable adhesive | dyEBEC #0E ached
t hereon from saind faawdehsag | ayer after stretching the backi ngrl@ymse9f;;sai d
adhesive article; and fixing said sem conductor conponent via said heat
curabl e adhesive layer to the 25 surface of said substrate. (Enbodi nent 53)
A nethod for manufacturing a sem conductor apparatus according to

Enbodi nent 52, wher dEmbaditrent 563 femethodfos mianifzntihingiasemgpnducioe appamtust acked,

T aerur e SRR Bt T SR el 5? B0 o B baid do el S Rentis
53, wherein sai gx&mclesGtOsf arifsabstras bdhsbt Badingniosaid ldi otk bltaddhesive

sem conduct or conponents whil e supporting the heat bonded | am nate of the
sem conduct or w#ye¥ and adhesive article by a ring support. -27 1 8 DEC 2006

VD 2004/ 000966 PCT/ USR03 R4S 2 EERET hIRIct 5% ACRLARI] BipaflgRU" 2t uri ng

a sem conductor apparatu according to any one to 54,
wherei n sai d seatcolivguc by ore@ffioibeditments 52 foi 5% pehepein eaid kemisundiaaeomporsai id
substrate by heat bl e adhesive layer. 5

bondi ng vi.a said heat cur
(Enbodi ment * 56) SW%H%‘GH’ Slalﬁfrbaﬁlﬁ%'laéeé YRR °4 VEUHPCBTilct or  appar at us
according to any OngERhoGIHRANNEMSthed fof MarFactiiiga@kMicdAdutiof GiFaaRAUCT OF

conponent is separated from said backing | ayer Dy nmeans of vacuum sucti on.
( Enbodi nent 57) ackordsighio dny e offEmbbdimtnts hhig 56, whendin thedadbesove aatpbais dteus

accordi ng any.,one of .Enbodinents 52 6,. ergl n the adhesive article
is the 10hgdhegql\78vea ’?lﬁﬁgo'éjé'gépa“l]yn‘ﬂ’et(’gggﬁ?fi"g%? %ﬁogr@bodi nments 35 to 46.
(Enbodi ment 58) A ngthdeditent JBRMmembdor BEmTachTHg GABRAKBARE ARSI US
according to any one of Enbodi nents 52 to 57, wherein the substrate

addi tional | y hagccardingiteapysane ghEmbediments dtte Sdrivigrgie theselsirelo adtisanslly basponent s

are nounted. 15,Exa S the present. invention wll be described bel ow
with reference ?’Sp @nﬁf %us’\rl%\él? ?l'le{&@g??cn}lfoqfi%c“{}(goﬁéonﬁﬁtgéifesr?%u(sl CIt hat the present
invention is by no neans limted by these exanples. 20 Exanples | to 6

15 Examples
Now, the present invention will be described below with reference to examples
thereof. It is to be understood that the present invention is by no means limited by these

examples.

20 Examples 1 to 6

Preparation of heat curable adhesive compositions:

Heat curable adhesive compositions (Examples 1 to 6} were prepared by blending
various components shown in Table 1 below in the ratio as set forth in the Table.
Adhesive components shown in Table 1 were as follows:

25 phenoxy resin: YP50S, manufactured by Toto Kasei Co., number averaged molecular
weight of 11,800;
liquid epoxy resin: DER™ 332, manufactured by Dow Chemical Japan Co., epoxy
equivalent weight of 174; caprolactone-modified epoxy resin: Placcel ™ G402,
manufactured by DaicelChemical Industries Co., epoxy equivalent weight of 1350;

30 methacrylate-butadiene-styrene copolymer: EXL-2691A, described as a
methylmethacrylate-butadiene styrene copolymer, from Rohm & Haas Co.; EXL2314,
KUREHA PARALOID™ EXL, manufactured by Kureha Chemicals Industries Co.;
dicyandiamide (DICY): CG-NA, manufactured by PTI Japan Co.; urethane adduct:

.28-



Preparati on of heat curable adhesive conpositions: Heat curabl e adhesive
conpositions (Exanples | to 6) were prepared by blending varioud edimiBhent s
shown in Tabl e the ratio as set forth in the Table. Adhesive
conponent s shomnlwgﬁhol‘yv%qq@ were as follows: 25 phenoxy res*’ﬁ?’usﬁ?ﬂ‘g@g’”
manuf actured by Toto Kasei Co., nunber averaged nol ecul ar weight of 11, 800;
l'i quijd epoxy resin: DERTM 332, manufactured by Dow Chemnical Japan Co., epoxy
equi val ent wei ghtmRfire™7 4, 4@&@&?@5&99@1@{9%& diafleLROXPTI @ph Co Pl accel T™ G402,
manuf act ured by Dai cel Chem cal [ ndustries ui val ent wei ght of
1350; 30 met hacrW@@Iﬂ'@B/EﬁG@)@dW@r?é“%qu%%C@B%d’ll‘il%&WEXECL‘?B»Q@WWadescr| bed as

EXngELZ?Il rrﬁtugzém %@% %}Eu E(!ém}%{t%u act’ur eh%gﬁkﬂu& E\ﬁ&@@ﬂ camﬂﬁ% %tdt ries

Co.; dicyandiam de (DI CY): CG NA, manufactured by PTI Japan Co.; urethane
adduct: -28_1 8 DEC 2006 WD 2004/ 000966 P%FéU?ZOOS/Olg?lZ QOmi cureT52,

4,4' - met hyl ene- bi s- phenyl ene di - urea, fro Japan Co
mel ar[n ne/isocyan T‘“ Tfpoferf0dYGExam Fl@”']ﬁ%&kﬂ—&r Etanple | PXIRIE
C3H6N6+C3H3N303 melt "point ¥ 3590C acturgd H I\jissgn Gheni cal I
| ndustries Co. 5 bte—1-—Conpygner :al IE,ﬁI:.)(d'I e—Ex He—Exgnpie—txanpl e
Exanmple 1 2 3 4 eﬁﬁﬁbm.m; resgfo%w 3639 UT'"L%UP EJ ‘%K, xy=+esi n 34
34 34 34 34 34 erd,ﬁp'émma- 20 40 40 34 3d 3034 [ Bted nady Jesph
methacryl ate- 6 (FaBOBCEN®  but adﬁ@ne-stﬁroene co}?olwrrer?’o at 13Bolynerlo 0 0 0
50 80 di cyandi apheiifigiegogy 9 2.9 2.9[2.9 - It (pgy
: resin ]
methacrylate- 6 6 6 6 0 0
butadiene-styrene
copolymer
acryl polymer 0 0 0 0 50 80
dicyandiamide 29 2.9 29 29 2.9 29
(DICY)
urethane adduct 1.0 1.0 1.0 1.0 0 0
, (Omicure 52)
methanol (MeOH) 40 40 40 40 40 40
methyl ethyl ketone 90 90 90 90 0 0
@ (MEK)
" tetrahydrofuran 0 0 0 0 240 270
(THF)
melamine/isocyanur 70 15 30 50 50 20
ic acid adduct

A homogeneous adhesive solution was obtained by blending various components
and mixing at room temperature. Then, the adhesive solution was coated onto a base
material consisting of silicone-treated polyethylene terephthalate (PET) film in different

10 amounts, and was dried in an oven at 100°C for 30 minutes. In Examples ! to 6, PET
films having a heat curable adhesive layer in thickness of 30 micrometers (um),

respectively, were obtained (hereinafter referred to as "adhesive transfer tape").

Evaluation of the heat curable adhesive composition:
| 15 As shown below, test samples were prepared using above-described adhesive
i_ transfer tapes, and the heat curable adhesive compositions were evaluated with respect to

adhesive strength, tenstle shear strength, fluidity, and heat resistance.

=20



uret hane adduct 1.0 1.0 1.0 1.0 0 0 (QOm cure 52) nethanol (MeOH) 40 40 40
40 40 40 nmethyl ethyl ketone 90 90 90 90 0 0 (MEK) tetrahydr ?Jg@nm% 0'0°0
240 270 (THF) gg)lﬁgl n?ej‘{ﬁi socyanur 70 15 30 50 50 20 is acid adduct A
honogeneous adh&8SXEWE Yt i on was obt ai ned by bl endi ng var FEUESOEHPEHRNt s
and m xing at roomtenperature. Then, the adhesive solution was coated onto
a base material consisting of silicone-treated pol yethyl ene terephthal ate

(PET) filmin differ@mekireRtRWptdhesi®Oéen@g dried in an oven at 100C for 30
m nutes. In Exanpl es to 6, PET films having a heat curabl e adhesive |ayer *

in thickness of 30 mMdhegvetransfer tapgs were preaeed 2b descibedgbove apd hedt-aminated to a

heat curabl ¢ aohaarie U RuRRETe BURORT TR Y ERStde gl "KHRMTC Thy

heat curabl e adh® I W, tes es e

prepared using 2Hayen Bakadss bRA had @shatidn, d1aminse oF tht afiesive aadid bpe Bebihe
curabl e adhesive conpositions were evaluated with respect to adhesive
strength, tensipadyipprediimoras pprgedhhetrdenia dpir of healad ralisesat FUSC sAdwmmate- 29 18 DEC

2086 WO 2004/ Oogo%gﬁcﬁgéHgm%{%%@% oblaikg Measurenent of adhesive strength
Adhesi ve transfer tapes were prepared as descri bed above and heat-| am nat ed

to a polyimde fil rithenaifEIChir e fayledIDROME 1dinAY cligtruction &slexpognie hddapt onTM
V') of 25 pmin thickness. For heat |lamnation, a | am nate of the_ adhesive

transfer tape astAgdhesiyedaxer.ihed wasadharaddo prpperciail Gazend®mmax Hamm »35 waat ed

rollers at 100G;. ' : ' i 1.6t | ned.
Then, the PET fqih fc%'é\ﬁgs% a%eeﬁg‘éﬁﬁ ?@Hrgptg ﬁtgblﬁ)gﬁé) ?%?r' gncgzﬂgl’n&sl??auc??el @F\B\% gmg%%goln t he
heat curall e asie@i/WalhésigePolyimfidec IThivdamiasth @aedibjeoted aptparbohing viashezlgat 10 mm
x 50 nm x 35 pm thickness, manufactured by N ppon Foil Mg Co.).  Thus, the
sanpl e for peel SHbksESE laxgr Méewatmﬁégo\/%)m&éi%fiﬁ% %i@?ga?ﬁ%fcé‘lsl(%hf&f e was
subj ected to hegj..pgRdi ng via the heat curable adhesive |ayer at a

t enper at ure of 1258C under | oad of 2 negaPascals (MPa) for 60 seconds.
Initial adhesive strength

Immediately after completion of the heat bonding, copper foil was peeled off from
15 each of the test samples at a peel angle of 180 degrees, and peel strength was measured.
Measurements were performed under the following conditions: test temperature was at
room temperature (specifically, 25°C) and a peel rate of 50 millimeters/minute was used.
The initial adhesive strengths are shown in Table 2 below.
Adhesive strength after heat curing
20 Next, the test samples were placed in an oven and heated at 150°C for 1 hour.
After heat curing of the heat curable adhesive layer in this manner, the peel strength was
measured as described above. The results are shown in Table 2 below.
(2) Measurement of tensile shear strength
Adhesive transfer tapes prepared as described above were cut into strips of 25 mm
25 in length and 12.5 mm in width. A strip of this adhesive transfer tape was placed onto a
cold rolled steel plate (size: 100 mm x 25 mm x 1.5 mm, JIS G3141, SPCC-SB) such that
the exposed adhesive surface was in contact with the plate. The PET film was removed
and a second cold rolled steel plate was placed on the newly exposed adhesive surface
such that there was a 25 millimeter overlap area in the lengthwise direction between the
30 two plates. This layup was heat bonded to provide a test laminate. Conditions for the heat

bonding were: temperature 120°C, pressure 2 MPa, and press duration 30 seconds. The
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Initial adhesive strength Immedi ately after conpletion of the heat bonding,

copper foil was peeled off from 15 each of the test sanples at " angl e
?%EE ?ormad
19712

of 180 degrees, @quﬂgﬁﬁb“strength was neasured. I\/Easurenenlgcs”qggo
under the followng conditions: test tenperature was at room ténp ure

(specifically, 25C) and a peel rate of 50 mllineters/ mnute was used. The
initial adhesive strengths are shown in Table 2 bel ow. Adhesive strength

after heat curi ngst BehiliexWwas gldred ireslovapdPiies ane pest-phraged theraddive Vager wasd
heat ed at 150C for_ | h(r);ur. After heat ﬁuri ng of the heat curabl e adhesive
layer in this neRFemedied hoapio reyideidiuse SaMRiSsur ed as described above.

The results are showgpl aghahl @st%mﬁﬁé (¢ evglzﬂte@/f’d@&'ﬁifcrﬁ?r@ﬂgtlgst alsBRkPdtioR rRb R

strength Adhesive transfer tapes prepared as described above were cut into
strips of 25 nm302&!linetdrémiute, amidhd @aBmpmmsiress wioduded was saepided. ofensileisbeandhesi ve

T 15 e ) aredph e o el ol Rkt peE by BBl R ER et O e v
in contact w th tdfs gt aic’vn inTablPEbelbivl M was renoved and a second cold

rolled steel plate was EjE.)rI aced on the newly exposed adhesive surface such
that there was a 25 M Evplnetaofdvdiyap area in the | engthwi se direction

bet ween the 30 two plyat . Thi yx@@ HQNV| %!ﬂ

| am nate. Conditions grgﬁﬁsﬁgwﬁg%‘%r%g%nd n%ﬁg\%}rsé]?&p g%gaeb%g%aglfi g&f@ ' t%?@;asure
2 MPa, and pr essoghdredpédiiad@Qo sieiandik havigg anridibialr8diBEGNE 1.4\Mn 2 DA OKB6 6

PCT/ US2003/.019712  test |lam nate was placed in an oyen at 150C and
post - cur i ndVof SRR UEIRE BFPEN B rmaue @@P?f@i%wﬂf% lfimﬁaagﬂ-? BAG i SEG

tensile test 5arHHs?platy&ﬁthraesﬂélotfitaﬁ'&éﬁoﬁrﬁn?zﬂ%f}ri‘ﬂ)dhﬁzkﬁ@§in%VrﬁArﬁl@F it @ tnlyensi l e

strength at a separation rate o neters/ mnute, and the maxi num
stress produced dessibediodhiectenbile Teasitiergtls kegtanetiods tThem gtesquas glads tphitaread they

dividing the maxi num stre b ver | adhesion. area. ,The re re shown
' Tabl e 2 bel oW BIoPEy BT R POREL Ay AR R it AT eran Ot P58 nae
prepared as descfAiafn@RaNed 8P HordaARGch mgtyo\@o?ma@useaqmﬁtsﬁ_@&ys&hdmg%ﬁt?. to
obtain a disk having an initial radius RO of 11.4 nm The disk was 10
sandwi ched 1Bet weleondiiosOfonile bept henslingoyspe tempieettuse WO'R, farce lof H4iR&6E.60¥PD, 5 nm

manner oimi far 6t Ratton ot irfecl iR Bt PR Yl PRtk el eyl ifEE est et hod.
Then, the squar aniglhoa®e PMe@eSddge b manufactured by Nikon Co.), and ratio of radius R after

heat bonding to the imitial radius Ry (that is, R/Rg; hereinafter referred to as "fluidity”) was

calculated. The results are shown in Table 2.
20 (4) Evaluation of solder heat resistance

An adhesive transfer tape prepared as described above was cut into 25 mm square
pieces. After adhering the exposed surface of the adhesive transfer tape to a piece of
polyimide film of same size and 25 pm in thickness (manufactured by DUPONT TORAY

Co., trade name "Kapton'™ V") the PET film was removed and a rolled copper foil of

25 same size and 35 pm in thickness (manufactured by Nippon Foil Mfg Co.), was adhered to
the newly exposed adhesive surface. This layup was heat bonded to provide a solder test
# sample. The conditions for heat bonding were: temperature 120°C, force of 1470 N
{2.35 MPa), duration of press 30 seconds.
| The solder test sample was placed in a thermo thermo-hygrostatic oven at
! 30 30°C/60% RH, and aged for ! hour, and then placed in a solder bath at 260°C for 1
i : minute. The solder test sample was then removed from the solder bath, and the external

j appearance was visually inspected for presence/absence of bubbles in the adhesive layer
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square copper plate were heat bonded via the adhesive disk. An air press,
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Table 2 below. 5 Table 2 test Exanpl e Exanpl e Exanpl e Exanpl e Exanpl
adhesive strength 13.3 14.5 14.4 13.8
after 8.0 9.9 11.9 8.8 6.9 9.5 heat curing (

Example 1 2 3
/cm) adhesive s
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Each of the components shown in Table 3 below were mixed in the amounts

10

shown and then stirred at room temperature to prepare a homogeneous adhesive solution.

Next, two different amounts of this adhesive solution were coated onto a substrate

comprised of a silicone-treated polyethylene terephthalate (PET) film, and dried for 30

minutes in an oven at 100°C. Two PET films were obtained that were provided with heat

curable adhesive layers having thicknesses of 35 um and 7 pum, respectively.
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(MPa) fluidity (%5.0 27.6 22.1 16.4 3.0 3.0
Exanpl e 7 Production of Heat curabl e1AdiEs]iie
Each of the corrponents shown in Table 3 below were m xed in the

Pass pass pass pa
Layer

SS pass

sol der heat

resi stance ass

amounts 10 shown“aaHM®ARe stirred at room tenperature to pr@pEPE0e3/019712
two different anounts of this adhesive

honobgeneous adhesi

solution were coated onto a substrate
pol yet hyl ene terephthal ate (PET) film ane.,ge

ive solution. Next,

ged f or

conprised of a silicone-treated
30 mnutes in an oven

at 100C. Two PET filns were obtained that were provided with heat curable
adhesi ve | ayers havi ng Cémpdemesses af 35 riiradedNathengtc.r espect iPamd by. Weigkt | 8
DEC 2006 WO 2004/ 00096phdnéxy fekir 003/ 0 NOPADY, K)?Bti:bﬂlle:nﬁca@mmaept Tr age Nane,
etc. Parts by Wi ht Phenoxy resin XR§Q§¢mﬂﬁghpw@@mnquM) nunber 30
average nol ecul ar[we f&&§ggm‘tlcu4qngp®gyggg§qﬁw 33L,  DowzCherical 34
Ja an, e oxy euivgal ent Capr ol 4ct Eﬂ& Q]}bq Lhpdhibh-acgel | G402, Dai C<E| 30
epoxy resin Chem gat=—n toeqn Wéﬁ
EXL- 2691 A, Rohm i §aﬁ8§§ B Bﬁlf?}gm (‘{Iﬁ? e@ S ARS] ani He (DIPEY) CGI NA,
PTI Japan 2.9 Urethan CPAEEIon pr qduc ‘gr PRP Japan 1.0 (cliring
accel erator) Methanol MOH . 40 Nethyl Sggent bi8ne .. aQ
Eval uati on of Adhesivehﬁﬂﬁgwbﬁh of HeakXicdeHpi RomapedHess Lhyer -®anpl e
Production 5 An adhesbwaslianestysdner t dpe havi ng_a heat curabl e adhesi ve |ayer
with a thickness pf Diandiarmds(I¥aigwi:ched 66iNwdiTItapenpi eces of 2dl | ed ¢opper
foil (size: 10 Xir&@RanB@dtion product Omicure’ " 52, PTI Japan 1.0
{curing accelerator)
Methanol (MeOH) - 40
Methyl ethy! ketone (MEK) -~ 90
Evaluation of Adhesive Strength of Heat Curable Adhesive Layer
-Sample Production
5 An adhesive transfer tape having a heat curable adhesive layer with a thickness of
35 pm was sandwiched between two pieces of rolled copper foil (size: 10 mm x 50 mm x
35 um, Nippon Foil, trade name: SPCC-5B) in a manner similar to that described for
preparation of the solder test samples. After heat bonding this layup for 60 seconds at a
temperature of 120°C and load (pressure) of 25 kgf/em® (2.5MPa), the layup was then
10 placed in an oven at 120°C for the times shown in Table 4 below. A total of 10 different
times were evaluated.
-Measurement of 180° Peel Strength
The cured adhesive strength of the heat curable adhesive layer was determined for
each of the samples. In this example, 180° angle peel adhesion strength was measured.
15 The measurement conditions were: room temperature (more specifically, 25°C) and a peel

rate of 50 mm/min. Table 4 below shows the relationship between heat treatment time and

1 adhesive strength.
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35 m N ppon Foil, trade nanme: SPCC-SB) in a manner simlar to th@b"
described for preparation of the solder test sanples. After heat b@l&gﬂfﬁg
this layup for 60 seconds at a tenperature of 120C and | oad & ressure) of
25 kgf/cnR (2. 5NEPM0886 | ayup was then 10 placed in an ovE@RTAB24PUE R or the

times shown in Table 4
- Measur ement of 180 Pee

below. Atotal of 10 different tinmes were eval uated.
| Strength The cured adhesive strength of the heat

curabl e adhesive |ayer was determ ned forry,gach of the sanples. In this

exanpl e, 180 angl e peel

adhesi on strength was neasured. 15 The neasur ement

conditions were: roomt

e rifeat ‘Bteatment(Tivoe Gnigpegi 18 Peth\Stre®BICIN/emll j|a peel rate

of 50 MM m n. Table 4

el ow showsgthe rel atijonshi p bdtéveen heat| treat nent

time and adhesive str

ngth. -33 48 DEC 2006 WO 20042000966

PCT/ US2003/ 019712 Tabl

e 4 Heat llﬁearrrent hime mn.) okpU Peel trength

(Ncm 04.6 52.3 16

14.8 180 13.9 As sho
adhesi ve | ayer denonstr
about 30 m nutes, and

t he heat treatnent t

0—2-0—15 1% 1 3003401 12736 7860 18.1 120
P o PR B T DR | P e X S S Tl t bl
H—Tadr €4 —thne—Peer—St I_Cl_lyl.ol’gf Ot—tR€e——meal Curabnpl e

0 | yetat—a—heat—treatpent: tine of

ahle 5401’_() increase agai n_HxAjurI her li ncr easi ng
in the o¥dn. -Produdtion of BA%king Lavler and

Pr oducti on of Adhesive

Article Affler kneadi ng | dem t $811 TP02900 {and | demnitsu

TP02700 at a wei ght rat

io of 801A0 using an extrudet4.8the m xtlure was

formed using a T-die in

to a backiygrg Tayer having a tiwckness gf 80 m Here,

| dem t su TP02900 is a poryolefin-based Thernopl astic 10 el astoner containing

10% by wei ght of atacti

c pol ypropylene (aPP), while Idemtsu

As shown in Table 4, the pee] strength of the heat curable adhesive layer

demonstrated a minimum value at a heat treatment time of about 30 minutes, and was able

5 to increase again by further increasing the heat treatment time in the oven.

-Production of Backing Layer and Production of Adhesive Article

After

kneading Idemitsu TP0O2900 and Idemitsu TPO2700 at a weight ratio of

80:20 using an extruder, the mixture was formed using a T-die into a backing layer having

a thickness of 80 um. Here, Idemitsu TPO2900 1s a polyolefin-based thermoplastic

10 elastomer containing 10% by weight of atactic polypropylene (aPP), while ldemitsu

TPO2700 ts a polyolefin-based thermoplastic elastomer containing 30 mol% of aPP.

Thus, the backing layer produced in this exampie is composed of polyolefin-based

thermoplastic elastomer containing 14 mol% of aPP.

Next,

this backing layer was heat laminated to an adhesive transfer tape having a

15 heat curable adhesive layer with a thickness of 7 micrometers on a PET film such that the

exposed adhesive surface was placed in contact with the backing layer to produce an

adhesive article. A heat laminator set at 100°C was used for the heat lamination step.

Evaluation of Film Adhesive

Evaluation (A):

20 The PET film was removed from the adhesive article to expose the heat curable

adhesive layer. Rolled copper foil (size: 10 mm x 50 mm x 35 pm, Nippon Faoil, trade

name: SPCC-SB) was then heat laminated (pressure 3 MPa) at 100°C to the exposed

adhesive surface. The resulting laminate was heat-treated for 90 minutes by placing it in

an oven at 120°C.
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TP02700 is a pol yol efin-based thernopl astic el astoner containing 30 nol % of
aPP. Thus, the backing | ayer produced in this exanple is corrposlefgaf[{
pol yol ef i n-based. _thernopl astic el astoner containing 14 nol % of ‘aPp: K@ﬁ(t

this backing | ay¥P 2W&%%8&at | aminated to an adhesive transf&YSZPEONIGi ng a

15 heat curable adhesive layer with a thickness of 7 mcroneters on a PET
filmsuch that the exposed adhesive surface was placed in contact wth the

backi ng | ayer to progiggeihdBackd el MRhAkiultilp@amifad @ad sttt B MO%s@ing@l. 100C
was used for the heat | am nati on’'ste Eval uati on of Fil m Adhesi ve

Eval uation (A): f’z@hisrﬁ@e,FiEvranqonﬂmﬁéhaf'@ﬁﬁ%algfl%hwrfépaa@%&wéhealﬁlﬂqswpe to
expose the heat I r Ll (size: 10 nm x
50 nrmx 35 m Nil%}%%%p‘#:@fﬁl tﬁg{hﬁg%%eqa%eg@tragg%g%g)t&mzﬁ tcﬁéﬁn%lr koelgt | am nat ed
(pressure 3 MPa) at S$OMeqieatly e religdesmar fod dbrasg the adhesivataiger ohliewasghioéd omng
| am nate was heat-treated for 90 mnutes by placing it in an ovep,at 120C

-34 1 8 DEC>200@°Wnideflm bryirgeethivknes1 20 08) d 257 12PoRekade neme: KptoRi nY) | ayer
of the resulting,lg o &ve"}@ﬁéﬁ%t&%n%ﬂ@f&@c%g& f@i(%}ﬂ;brgyin\%i;[dﬁ gﬁél, J{:}lmw%d‘b&”e’ 't

was confirmed that ?‘%1 ackin ayer was separate esive  |ayer,
and that the adhestiboadihgfpe60 feachds aahEX0SE netir 4 ad freesswt) of A5 kpfmen(2.5 oilta).

l'aced on &' polpbitiifeREtnAg amiRieckRYELePerIST et gy COPULE  r ade
nane: KaptonTM \f‘hm\»\/&sfplmrédagaag@@%vv@addgsﬁ@ea&%pgf&e%ﬂemrf&l dgeiﬁiinﬁtﬁ’ﬁ@%gt&fn% !

and polyimde film followed by heat bonding 60 seconds and 12 under
a | oad (pré8sur adst simphs Whdn/thinRes( @mbleMRa¥valuaid ferddifentlsyengihesifgalt bonded

| ami nate of rolled copper.fqi] / adhesjy olyimde, filmwas placed
inta 120C oven é’ﬁ%e‘iﬁgﬁeéﬁrt‘bégali’%’eﬁé@”c?tQSQ%%&B#W)QWXW@MGQS to obtain a 10
test sanple. Wen thigabish (®anpl e was eval uated for 180" peel strength

using the procedure described above a value of 11.0 N cm (0. 1MPa) was

obt ai ned. Eval uat i ohhq Byccdmief prabigtenice was repeasadusith e follayingarpdifspléansed wi t h
the follow ng nodificati Ao S r. Qe (4:09: 8 _nm,in | th, 5 mm
nowi dth ana haotiseh SEHRERiAS B o B ingin TRET RO R « Mok o7 Ol

roll ed coppér f aiab uselhiepladd df @@oNwifceppendsl. [Taakiiadnachférovds hénifigat to ekl e

adhesi ve | ayer using heat bonding for 10 seconds at 100C under a |oad of 1
kgf (0.1 MPa). curable adhesive layer usmg heat bonding for 10 seconds at 100°C under a load of 1 kgf
(0.1 MPa).
The silicon wafer was then cut in half, namely diced, along the direction of width
together with the heat curable adhesive layer and backing layer. A diamond cutter
20 (Buehler™ ISOMET™) was used for the dicing step. The diced wafer article having the
adhesive layer and backing layer bonded therefo was subjected to heat treatment for 30
minutes in a 120°C oven. Then the diced wafer article was removed from the oven, and
after allowing to cool to room temperature, the backing layer was stretched to an
elongation of 100%. It was observed that the adhesive layer was separated from the
25 backing layer and had transferred to the diced silicon chips.
Subsequently, the resulting silicon chips were placed on a polyimide film having a
| thickness of 25 pm (Toray-Dupont, trade name: KaptorlTM V) with the adhesive [ayer
between the polyimide film and silicon chips using the same procedure as evaluation (A),
followed by heat bonding for 60 seconds and 120°C under a load of 25 kgffem® (2.5 MPa).
30 Subsequently, the heat bonded silicon chips / adhesive layer / polyimide film article were

placed in a 120°C oven and heat treated for 90 minutes to obtain test samples. The 180°



The silicon wafer was then cut in half, nanely diced, along thebéjbg z‘ﬁ]hon_ of
width together with the heat curable adhesive | ayer and backin [5 Y A

di anond cutter 20p6RYahb&" TM | SOMETTM was used for the di '%53503}319 The
di ced wafer article having the adhesive |ayer and backing 1layer ond&d

thereto was subjected to heat treatnent for 30 mnutes in a 120C oven. Then
the diced wafer article was renoved fromthe oven, and after allowing to

cool to room t erfedrsaéngttewasttheh Masltd@cdrag to thasansd eaihijness descrived alhvengag i on
of 100% It was observed that the adhesive Ia}&er was separated fromthe 25
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the resulting silicon chips were placed on a polyimde filmhaving a
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adhesi ve | ayer Hhxempledn the polyimde filmand silicon chips using the sanme
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5 A uni f or m adhdsi 3ganiamesst Aronthegnd nsfpatctabiyig 6 ORDIfih ngthadek cofabkadpsient s
havi ng the sane conposition as in Exanple 6 and further agitating themat a
room t enpéPat url@yer sadkiskness A2y pm thereergms9pamed ol ut i on was coated to a base

mat eri al of po%@gﬁ&%ﬁ#ﬁﬁ%@ hal ate (PET) filmtreated with a silicone,

and dried in a oven m nutes. An adhesive transfer tape having a

PET filmw th a heat ThalieabdugabiecHah&ivedaykPwhstipadeditd a BadkbigdasRe ShiObacking vasn
t hereon was obtajned. Preparation of Test Sanple The heat curabl e adhesive
| ayer was bondedhasemg apeneirengred s/Byampityi. sThe hagkinggaygaand theadhsgyyectransfen irpe

prepared in Exa : . i r (I)q%sd'r r e
wer e | am nat ed %ﬁégaﬁ@%@@&ﬁégﬁﬂé@ﬁg?aatéﬁlﬁejeﬁ%@r%g?gre opggé%agﬁgﬁgteggged of
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the size of wafer (dianeters f 155 mm and 220 to fo f
sanples. After 0f 38% 2%91’@?”8’@%@??&‘@%@!’3%5' ‘P‘ng)ré'aﬂ f’{/‘_g23 Fl';af/gim gflert he
adhesive arti cl gydi@fesi@adyel @frfhé‘a%%&?(vega?ti&e s he S QUMMRERTo AAKOAYafls hAVILLNESS

of 50 mand diced into chips of 5 using a dicing apparatus
thickness of 50 um and diced into chips of 5 X 5 mm’ using a dicing apparatus

manufactured by Disco Co., Ltd. (Model DFD670). After this, the backing layer was
20 stretched by 1.6%, which was sufficient for chip pick-up, and a pick-up test was
performed using Epoxy Die Bonder (equipped with a needle-less pick-up unit)
manufactured by NEC Machinery, Co., Ltd.
When the wafer was diced, chips did not scatter, since the adhesive had a sufficient
initial adhesive strength. Further, in the pick-up test, pick-ups were performed at chip-
25 releasing times of 3 seconds, 0.1 second, and 0.06 second, respectively. The pick-ups

were effected without any damage to the chips in all the cases.

Industrial Applicability
As has been described in detail in the foregoing, according to the present invention,
30 there is provided a heat curable adhesive composition which is readily exhibits a
sufficiently high initial adhesive strength before heat curing and sustaining sufficient

adhesive strength after heat curing, and which is thus capabie of being used especially in
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manuf actured by Disco Co., Ltd. (Mdel DFD670). After this, the backing

| ayer was 20 stretched by 1.6% which was sufficient for chip @ﬁkf?jﬁﬁ and
a pick-up test was performed using Epoxy D e Bonder (equipped If'l

needl e- | ess pi cRY@PPOPI0PS nanuf act ured by NEC Machi nery, C@§T/USE®H019MRen t he
waf er was diced, chips did not scatter, since the adhesive had a sufficient
initial adhesive strength. Further, in the pick-up test, pick-ups were
performed at chip 25 releasing tines of 3 seconds L secqond, and 0. 06
second, respect itNFIPIuiRTRIE iaég@\? “C%@gmé?‘f&%’gﬁdm?ﬁ%}h& g’ﬁﬂ?g@fﬁ‘fﬁﬁé" 'g?) t he
chips in all the;cRagsg plobdsistrial Applicability As has been described in
detail in the foregoing, according to the present invention, 30 there is

provi ded a heat cur abise agegrfirg 1o shecusespns 5 ventym, hipre dnprpydedadient sprablerpdhnstve o

sufficiently hi LAkt aly ' . e NG

sust ai ni ng suff i%g?}gﬁéoh?%%S?%@hﬁéﬁi&%{iﬁﬁ% %?é‘ﬁggaff lﬂ@g??ﬁ\%{,ah%ﬁg\%ﬁﬁngﬁ b?’s

t hus capabl & of hesiboglingsed les pepemtutein ashorG@ritd 8itbRCSHNGL WD 16RB D6 6
PCT/ US2003/ 0197 t he manuf act yre. of a sem copduct pr, .appar at us conti nuously
fromthe dici ng]'éf‘”o‘?i’égrsovfglu adgsixe fyingibag bﬁ?%%égfwwa}g a‘é’@&fﬁ?‘ﬁ%‘@”%cet he
present inventi QRg/of Mk Sirdr3iPIRYhédedirigg heat curabl e adhesive conposition
whi ch is capable of developing a sufficiently high initial adhesive strength
by 5 heat bondi ng aFurthet, avpotdemgpte thetpgsentiinventicnhdene 1ppspvidedt adieatagables uf f eri ng
undesi rabl e Ievelli| of fl ow-.out Oh over{ | ow, of adhglsi ve during heat bondi ng,
o ot oh i nt diiies Uk eirRegH pieh a8 ol doRBie Y SBERYY S deiat By
curing. Fungher sedigetucton@nipandn6r HesOMucton fatan@n, there is provided a
heat 'curabl e adhesive conposjtion which does not contribute to problens
such as corrosion i nAko, ineccedanceorithibe pescalgRysaReh thegyis proyided amadtiesiveor
apparatus. Al so,_.j : i LI i k ovi ded
an adhesive ar talrt!:C e‘% |‘£:e petﬁ%‘l atégir#gee %lg‘z%s?& ?gﬁlg%ﬁrﬁg&lgglﬁh%&r ?/Se[ng@ﬁ%%)zlitﬁeon of
the present invéatdlaieadilty, fidl wiienah édadkasidepusipusdd wWispeciailg anhbmandactnd sgeous! y
used, especially in the manufacture of a sem conductor apparatus. 15
Further, accor dispBicoiluetaanpa@¥ent i nvention, an adhesive article does not
require th use of Lall{ I : - SU - Vi I for
rel easi ng 1(:? ?le adhesi \P)%r{ q%glﬁgc%}d?l?goth]%%eesagggzv%ﬁh%’ %Qafg%}% uwehdeorg% g%éeqhggﬁe

adhesi ve arti cl esewflaradiatiglightchadt aichacirngolbtdighr for sleasigeitie adhesivelaper frgmt ape,
a sem conduct of tl(l:emagkigga]\é)lzerll.g Ft?rrt}\egqn%%:? !n}/ zﬁihfl.es?\}/eearrtic eh\%{tﬁg sl}re(t:c%gblg gacking layer 1s

used as a dicing tape, a semiconductor chip having an adhesive layer thereon can be

obtained easily from the adhesive article after dicing without use of a pick-up rod, since
20 the adhesive fayer is released from the backing layer at the interface between the adhesive
layer and the backing layer by stretching the backing layer.

In addition, the adhesive article of the present invention can also be
advantageously used in other processing fields such as the production of micro-machines
in addition to dicing and die bonding.

25 Moreover, according to the present invention, a semiconductor component is
provided which can be produced easily and in good yield. In addition, according to the
? present invention, semiconductor components can be produced unaccompanied by damage
to semiconductor components due to the action of the adhesive article even if the

semiconductor components used have a thickness of 100 um or less.
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obtai ned easily fromthe adhesive article after dicing without use of a

pi ck-up rod, since 20 the adhesive layer is released fromthe backH hﬁy&{
at the interface between the adhesive |ayer and the backing | ayer 8@] 0
stretching the backing layer. In addition, the adhesive article of the
present invention can al so be advantageously used in other processing
fields such as the production of mcro-machines in addition to dicing and
di e bondi ng. 25 Moreover, according to the present invention, a

sem conduct or conponent is provided which can be produced easily and in
good yieléﬁﬂmﬁ addition, according to the present invention, sem conductor
conponents can be produced unacconpani ed by damage to sem conductor
conponents due to the action of the adhesive article even if the

sem condudt or Admpbnetils adhsside hampositianhiooipnising: ofaptdactoncomodi@isd ep@y -37 1 8

DEC 2006 () ai A heat curabl e adhesi ve coppositi.on GOMpRrising: a

oot of act ST B ek RS B SRR ARG M FRTRER RS AT BEI, 12 s a
mel am ne/ of@atadtipbandhbtkaadhd dissoloed adispersganiit thompoifisd cphairedainh e

di ssol ved or dispersed with the nodified epoxy resinin a solvent and has a
gl ass t rafQiventand pasrRlpsiiiangitign tempeesturg of hﬁb ﬁyéffr haghgr and 15,50t eeBRYSSed  or
modi i ed lBVm*&@F"ﬁtel:l'B? heAti ét%@&?ﬁﬁé?&tthre%fgfsoﬁﬁc@rcﬁi er Wi@hed mMukdWRerBinfhdut €
wherein the organic corpound is selected from polyacetals, polybutyl ene,

t er epht halosgagis, copwbymrhis selnette ompwl yaetthler palyhiutidene, podphttataegs. sul f ones,

pol yet hyl eng oxi des, phenyl ene sul fi.des, polyether.ether ketones,

pol yaryl atpgfa,Car 8'?@?(’1??@%&% '%éc}:\é’ %’&i}%ﬁis‘&lgqnﬁ‘?’d)é)&eh%?enﬁOﬁlﬂg%ess for preparing
the heat qulyphérgleadReisidve pol9Bmesithdr&Btonts, bighnlates, fSI0RNTosedYNd provi ding a
caprol actone-nodi fj ed epoxy resin; and blending therewith the tack reducing
conponent Polampkiaigeesi ve article conprising: a layer of the heat curable
adhesi ve conposition according to claiml ; and a backing |ayer carrying
sai d adhesive |ayer on at |least a portion of the backing layer. 4. A

sem conduét or appaceas (s poegapng Hiergatxusabbstdhetie dvaviosgioaf bleast one

- duct . t ted th . Wh I i i duct
component PEPTTT& BV 8 CARERERE THEURA L Pabl e GOBHHE s e via o
layer of tfie rbRRIngGdmpbhént.

3. An adhesive article comprising:
a layer of the heat curable adhesive composition according to claim I; and
a backing layer carrying said adhesive layer on at least a portion of the backing

layer.

4, A semiconductor apparatus comprising a substrate having at least one
semiconductor component mounted thereon, wherein said semiconductor component is
fixed to a component-mounting surface of said substrate via a layer of the heat curable

adhesive composition according to claim 1.

5. The semiconductor apparatus according to Claim 4 further comprising another

semiconductor component mounted to the at least one semiconductor compenent.
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adhesi ve conposition according to claiml. 5. The sem conductor apparatus
according to Claim4 further conprising another sem conductor conponent
mounted to the at | east one sem conductor conponent. -38 1 8 DE® REDHS 6.
An adhesive article conprising a heat curable adhesive |ayer containing a
caprol actone-nodi fi ed epoxy resin, and a stretchabl e backing | ayer having an
el ongation of not less than 10% 7. A process for preparing a sem conduct or
appar at us conprising a substrate having at | east one sem conduct or
conponent (noun n rticle on one
side of a sem %ﬁ% ?Vc?raq}{\;\%g%mwlﬁ Qhea m@?tﬁ %g“% ?}%Fﬁgﬁ‘%'}é %onduct or
conmponent Saﬁrallacmﬁahmd1f‘teblepex3nnesmrm1daadslne&hmﬂe aardkn@ leyer havipg bs Eloggaioheat

curabl e adhe5|ve | ay cont ai ning a caprol actone-nodified epoxy resin and a
t ack redUGfW@ ?%ﬁﬁ@ﬂzﬁi that is a nelamne/isocyanuric acid adduct or an
organic conpound that can be dissol ved or dispersed with the nodified epoxy
resin in a solvent and has a glass transition tenperature of 110C or higher
and is not/. decdrposesifosprepatiy 4 senicndubleatipagatiest comprisimgdrsabairaee lhvin250C or

i gher W Ll B LAULE B! S o QLOBNNGeGOMMRNAG o sel ected from

pol yacet al's ene ere at es pol yet her

i m des, pol yet hﬁfme&mlgfaﬁmdBesn&Qirwdé hybw@dwﬂa&mlconﬂ@dtmﬁhyﬂx@h@ sul fides,
polyether et tones, onar | at es, . pol sulfone pol y nldelnldes
Bnd a st r it ippEREIERIcH Yergf &P hogaiubreslsd dh i ﬁ@d eagréraﬂw

el ongat i ogyQ nsﬂﬁ’é h&s SulaBRAAAQHKe 184cP e5:RAiIRINg a%%ﬁn%!a%%dn@%&d"ﬁecﬁ%k?%@ﬂ#m or

conmponent s ile maintaining the "sem conductor wafer and adhesive article
in a |am aed etaclstreaﬂmemgst)meomﬂmt gt shendleroiviingcyanyde aofl addiet addregigsdc arti cl e,
f ol | owed b t|n the m _conduc npopent s w th. the t curable
adhesi ve |C BN afii b sSsolpest KERv e W”'Pag“cku‘)dq]g‘f"t SPOrY TRy Soje"ra‘?g t he

sem Condu@hd)hascaoﬂm mniuﬁoﬂ enipbatstof AweCaok higher aﬁmb§ hétale€orhyosodans of the
heat curabl e adhesive |ayer. -39
modified by heating ata temperature of 250°C or higher within a minute wherein the
organic compound is selected from polyacetals, polybutylene, terephthalates,
polycarbonates, polyether imides, polyether sulfones, polyethylene oxides,
polyphenylene sulfides, polyether ether ketones, polyarylates, polysulfones and
polyamideimides, and a stretchable backing layer, wherein said backing layer has an
elongation of not less than 10%;
discretely separating the semiconductor components while maintaining the
semiconductor wafer and adhesive article in a laminated state;
stretching the backing layer of the adhesive article, followed by separating the
semiconductor components with the heat curable adhesive layer adhered thereto from the
backing layer; and
fixing the semiconductor components to the surface of the substrate by means of

the heat curable adhesive layer.
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