1 1 AUG 2004 SPECI FI CATI ON 5 ADHESI VE COVPOSI TI ON, PROCESS FOR PRODUCI NG
THE SAME, ADHESI VE FI LM USI NG THE SAMVE, SUBSTRATE FOR MOUNTI NG

SEM CONDUCTOR AND SEM CONDUCTOR DEVI CE Techni cal Field The present 11 AUG 2004
invention relates to an adhesive conposi- tion and a process for producing
the sane, an adhesive film 10 using the adhesive conposition, a substrate
for nmounting sem conductor and a sem conduct or device. Mirre specifical- ly,
it relates to an adhesive conposition which can forman adhesive filmthat
has enough heat resistance and noiSREHE LG %t ance required for nounting
sem conductor elenents 15 having a |large coefficient of thermal expansion
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adhesive film that has enough heat resistance and moisture
resistance required for mounting semiconductor elements
15 having a large coefficient of thermal expansion on a sub-
strate for mounting semiconductor, and can suppress an
amount of volatilization at the time of use, a process for
producing the same, an adhesive film using the adhesive
composition, a substrate for mounting semiconductor, and a

20 semiconductor device.

Background Art
In recent years, the mounting density of electronic
parts has been increased in accordance with the progress of
25 electronic apparatuses, and new type of mounting methods,
e.g., a method of mounting a semiconductor package having
almost the same size tc the size of a semiconductor chip,
or mounting a bare chip, called chip scale package or chip
size package (hereinafter, simply referred to as "CSP"),
30 are being employed.

One of the most important characteristics for a
mounted board having mounted thereon various electronic
parts including a semiconductor element 1s reliability. In
the reliability, interconnection reliability against

35 thermal fatigue is directly responsible for the reliability

of an apparatus using the mounted board and is therefore a




One of the causes of lowering the interconnection reliability is a thermal
stress due to the use of various nmnaterials having different coeffi ?ile%rs}z
of thermal expan 5 sion. Since the sem conductor el enent has a coef ical 004
of thermal expansion as small as about 4 ppmiC, whereas the wring board
on which electronic parts are nmounted Has  a coefficient of thernal
expansion as high as 15 ppmiC or nore, a thermal strain is caused upon a
thermal inpact, 10 which in turn generates a thermal stress. A substrate
havi ng nouvesy tim@ogd@rd sievdwonduct or  package having a conventional |ead
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posed as shown in Table 1 appearing at” page 5 of "Future of CSP (fine

pi tch BGA) ZpdPhitod pladticdi®dse™S2®%e article 1 1 A U G 2004 3 of Surface
Mounti ng Technokegyvevyr dn P bampulbiiishetbdyring, a method of

connecting an electrode of the semiconductor chip to a
wiring becard pad of the wiring board using a solder ball or
a method of connecting by preparing a small projecticn
called bump and using a conductive paste is employed.

20 Therefore, a thermal stress 1s concentrated on this
connecting portion thereby lowering the interconnection
reliability. It has been known that introduction of a
resin called underfil between the semiconductoer element and
the wiring board is effective for dispersing the thermal

25 stress. However, the number of steps for mounting is
increased, elevating the cost. On the other hand, there is
a method of connecting an electrode of the semiconductor
element to a wiring pad of the wiring board using conven-
tional wire bonding, however, in this method, the board

30 must be coated with a resin for encapsulation for protec-
ting the wire, thuns increasing the number of steps for
mounting.

CSP can be mounted together with other electronic
parts, and ones having various structures have been pro-

35 posed as shown in Table 1 appearing at page 5 of "Future of
CSP (fine pitch BGA) put intco practical use"”, the article




Ni kkan Kogyo Shinmbun Ltd. Especially a method using a tape and a carrier
substrate in a wiring board called interposer is being put into prattiAgal2
use. This includes systens 5 shown in the above table that Tessera, Inc.
and Texas Instrunents Inc. are developing. In these systens, a

sem conduct or device is nmounted through® a wiring board called interposer,
and hence excellent interconnection reliability is exhibited as reported
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138680/ 198 cl'oses "arl adhesi ve ‘conpfrisin rylic resin, an epoxy
resin, a cdérpouRévisdwipmere wietdne Sm@aqkatqfe mol ecul e and havi ng

primary am ne ag.kQiRn tt?lremsré@rll%&dlﬁf@&ﬂ(r aerlcj—:»n?erhﬂ QPEQ%E Carfd ldgL. 35 A

nunber of adhesives of a | mtype conprised mainly
acryl oni t r ME1BG Hicdre CraL}H{?éjr e IRRRET H(M’é\ﬁé?hefll‘fe A@d@om Arehe

adhesi yes Havepdiysadeantages imvddad e adhesd vesd @ £€ caused by the
difference in coefficient of thermal expansion between the
semiconductor device and the wiring board. 1In additioen,
the adhesive film is also required to have moisture
resistance and endurance at high temperatures. Further,

20 from the viewpoint of facilitating control of the produc-

tion process, the adhesive film is desired to be of a film
type.

An adhesive of a film type is used in flexible printed
circuit boards, and those comprised mainly of an acrylo-

25 nitrile-butadiene rubber are frequently used.

As printed circuit board materials for improving a
moisture resistance, Japanese Provisional Patent Publica-
tion No. 243180/1985 discloses an adhesive comprising an
acrylic resin, an epoxy resin, polyisocyanate, and an

30 inorganic filler, and Japanese Provisional Patent Publica-
tion No. 138680/1986 discloses an adhesive comprising an
acrylic resin, an epoxy resin, a compound having a urethane
bond in the molecule and having primary amine at both
terminals thereof and an inorganic filler.

35 A number of adhesives of a film type comprised mainly

of an acrylonitrile-~butadiene rubber are used. However,




is significantly lowered after treated at high tenperatures for a |ong
time and that a resistance to electrolytic corrosion is poor. The a ?ggﬂmé
suffer marked deteriora- 5 tion especially in the noisture resistance

under severe conditions in, e.g., a pressure cooker test (PCT) treatnent,
which is used for the rellablllty eval UatTon of sem conductor relating
parts. The adhesive disclosed in each of Japanese Provisional 10 Patent
Publ i cati ons No. 243180/1985 and No. 138680/1986 suffers marked
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Pat ent Publdear@itaondiNoto2 00 A5436 1pabys . 25 reduci ng the el astic nodul us of

t he adhesive fil r ure, thet stre caused _in the
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observed after t enperature t est esive
excel | ent i%F HeHt2nGesFatantrde Hohrvere ﬁﬁ%%lﬁbﬁﬁﬁdsnoﬁ H@Ettﬁééﬁﬁﬁaﬁee and

resist- ance tO'Ifkféﬂal%zﬁ‘é agdh DECOITEC SQVEE e | Ds fMt HE ey Fklhﬁeae€§§cu§§ sary
t hat hi gher Iev éiﬁheat reS|st§fce and noi sture resistance be inparted to

t he adheswﬁ?%ﬁ S RTTGE A 11 AU 0BV EERG hBT BERBP SsPEeRGER™AT hi gh
t enper &bur erahtt e astliamegmdubusa wiring board, because the difference

in coefficient of thermal expansion between the semiconduc-
tor element and the wiring board called interposer is
large, thereby generating a crack during reflow. In addi-
tion, the adhesive cannot be used, since it suffers marked
20 deterioration when subjected to moisture resistance test
under severe conditions in the temperature cycle test or
PCT treatment.
The present inventors have found that, as described in
Japanese Provisional Patent Publication No. 2000-154361, by
25 reducing the elastic modulus of the adhesive film around
room temperature, the thermal stress caused in the heating-
cooling cycle‘due to the difference in coefficient of
thermal expansion between the semiconductor chip and the
wiring board can be lowered, so that no crack is caused
30 during reflow and no damage is observed after temperature
cycle test, thus giving the adhesive film excellent in heat
resistance.
However, when demands on heat resistance and resist-
ance to reflow crack bkecome severer in future, it is neces-

35 sary that higher level of heat resistance and moisture

resistance be imparted to the adhesive film by increasing




at high tenperatures. Further, it is necessary to make an anount of

vol atilization fromthe adhesive a | ess level. \Wen the amount of 171 AU 2004
volatilization is at a certain level or 5 higher, peripheral apparatuses

are possibly contam nated during the process of operation. An object of

the present invention is to provide an ° adhesi ve conposition which can form
an adhesive filmthat has enough heat resistance and noi sture resistance
required 10 for nmounting sem conductor elenments having a large coeffi-
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produci ng antadhesitvenzomes tdomd, la |p%s2§)%r_t f&ﬁ@éﬁrﬂé thyvention is
characterized in that_ it corrpe{llses mxn’}g (@4 resin with (b) a
curing agei®Tnd 3CdPAR e S &k 10 tf e if Ty $HMtO%i xture with

(c) als substrate for mounting semlconductor, and a semiconductor

device.

DISCLOSURE OF THE INVENTION
The adhesive composition of the present invention is
20 characterized in that it comprises (a) an epoxy resin, (b)
a curing agent, and (c) a polymer compound incompatible
with the epoxy resin, and further comprises (d) a filler
and/or (e) a curing accelerator, as necessary.
In addition, the adhesive composition of the present
25 invention 1is characterized in that it is separated into two
phases after being cured as viewed in the cross-secticn
thereof.
Further, the adhesive composition of the present
invention is characterized in that it gives a cured product
30 having a storage elastic modulus at 240°C of 1 to 20 MPa.
Further, the adhesive composition of the present
invention is characterized in that it has pores having an
average diameter of 0.01 pm to 2 um after being cured,
wherein the volume percentage of the pores in the composi-
35 tion cured is 0.1 to 20% by volume.
The process for producing an adhesive composition of




pol ymer conpound i nconpatible with the epoxy resin. 5 The adhesive fil m of

the present invention is charac- terized in that it is obtained by fﬁgﬂﬁﬂﬁt
t he above adhe- sive conposition into a film The adhesive fil m of

present invention is charac- terized in that it conprises a |am nated cured
product of 10 an adhesive conp05|t|on‘and a polyimde film wherein, when

the Iam nated cured product is subjected to noisture absorption treatnent

foll owed by heat treatnment at 260C for 120 seconds, the resultant
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characterized in that it has "pores having an aver age di aneter
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t he adhesi werfiiden dfn thaatpriesend doweMdDdby sSfothafi@cties | Z86ve natihat it
exhibits lowering in flow anop ta[nglf fter 72 hours at 60C of 50 %or |ess.
r
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adhesi ve Ia er. 35 The substrate for nopunting sem conduct or the present

i nvention i ﬁﬂ%ﬂﬁ%ﬁﬂﬂﬁ%ﬁﬁim%ﬂﬁtﬁﬁliqw%%ﬂ%Yl%%%ta?HEth&K¥2@D42$OﬁFr|ng
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thereof . The semconductar; device of fhe present jnvention is

15 In addition, the adhesive film of the present
invention 1s characterized in that it has pores having an
average diameter of 0.0l pm to 2 pm after being cured,
wherein the volume percentage of the pores in the adhesive
film is 0.1 to 20% by volume.

20 Further, the adhesive f£ilm of the present invention is
characterized in that it is separated into two phases after
being cured as viewed in the c¢ross-section thereof.

Further, the adhesive film of the present invention is
characterized in that it exhibits lowering in flow amount

25 after 72 hours at 60°C of 50 % or less.

The adhesive film having a support of the present
invention is characterized in that it comprises the above
adhesive film(s) laminated directly or mediated by another
layer, con one surface or both surfaces of the support

3¢ layer.

Further, the adhesive film having a support of the
present invention is characterized in that it further
comprises, on one surface or both surfaces thereof, a layer
or layers for protecting the adhesive layer.

35 The substrate for mounting semiconductor of the

present invention 1s characterized in that it comprises a




characterized in that it uses the above adhesive filmor 5 substrate for
nmounti ng sem conductor. BRI EF DESCRI PTION OF THE DRAWNG Fig. 1 is ahri V9004
showi ng a sem conduct or device of the present invention. In the dra Ag,
reference nuneral 1 10 denotes a sem conductor chip, 2 denotes an adhesive
film 3 denotes a wiring board, 4 dendtes an encapsulating material , 5
denotes a beam |l ead, and 6 denotes a solder ball. BEST MODE FOR CARRYI NG
QUT THE | NVENTI ON 15 Herei nbel ow, the present invention will be described
in nore detwdiding doate epbxyhea esbowvd cadies sises fhlhhei presedtonnyen- tion
i s not par tcih(_;%)l_%rol%tliin ] ts%drfalas eI ang. as it is cured to exhibit an adhesive
action. An epoxy resin-having two or 20" hore functi onal groups and
preferably havi fgea spoliscudactaeidgiticf destha lmres000invenel pnefer abl y

| ess than 3:000,.:can e Usedn ior; examl e.n bl LA | onal, £poXy, r&sbps such
- as a bisphenol A type epoxy resin and a bi spheno ype epoxy resin, and
novol ak> ep@&ap Stasites fsuc moa tal igheirini eomBugloyol ak type epoxy resin and a

cresol novol ak type epoxy resin, can be used. In addition, generally known

pol y- functional epoxy resins and heter oc%é‘:)l e-cont ai ni ng epoxy resins can

be used. ASRIEEsL T 1 WP ¥Smercial |y avail- 30 able, for

exanpl e, bi sphemaly A1t MRe AR L Wish UL hs i c RN 80y &Pl KDTEN815,
EPI KOTE 825, EPI KOTE 827,. EPI KOTE 828, EP|I KOTE 834, EPI KOTE 1001, EPI KOTE
1002, EPI KOFESEHI3 IDVEBIHREFE 1035, t i KOrE 1904 D155 E 1WBREL  Ep| KOTE

1007, 1E&P| Kehbtk30S, skERiKGHH U0 @nitb EPl Ko 309 4dn (adtineif ed uf £tm353by

Japan Epox i ns L.Ltd., trade, n DER- 330, . DER-_301 - 361
DER- 661, Déﬁlﬁg%fg 5&%%6‘%53 Hoa B P ?ﬂéﬁ‘%e‘ﬁ%‘eﬁtﬁlem,
DER- 642U, DER- 6IE2I9teBER ®Z3vF, L PER- 6681 @armkmiER 669 {ohidyr avel anuf act ur ed

by Dow Chem cal Conpany, trade nane), YD8125 and YDF8170 (manufactured by
Tohto Kasei Co., Ltd., trade nane); bisphenol F type epoxy resins 5 such

as YDF- 2008 ESiaMildc tilife & ARR YoM P WasEit GHNVENTHON

15 Hereinbelow, the present invention will be described
in more detail,

{(a) The epoxy resin to be used in the present inven-—
tion is not particularly limited as long as it is cured to
exhibit an adhesive action. An epoxy resin having two or

20 more functional groups and preferably having a molecular
weight of less than 5,000, more preferably less than 3,000
can be used. For example, bifunctional epoxy resins such
as a bisphenol A type epoxy resin and a bisphenol F type
epoxy resin, and novolak epoxy resins such as a phenolic

25 novolak type epoxy resin and a cresol noveolak type epoxy
resin, can be used. In addition, generally known poly-
functional epoxy resins and heterocycle-containing epoxy
resins can be used.

As these epoxy resins which are commercially avail-

30 able, for example, bisphenol A type epoxy resins such as
EPIKOTE 807, EPIKOTE 815, EPIKQOTE 825, EPIKQTE 827, EPIKOQTE
828, EPIKOTE 834, EPIKOTE 1001, EPIKCTE 1002, EPIKOTE 1003,
EPIKOTE 1055, EPIKOTE 1004, EPIKOTE 1004AF, EPIKOTE 1007,
EPIXOTE 1009, EPIKOTE 1003F and EPIKOTE 1004F {(manufactured

35 by Japan Epoxy Resins Co., Ltd., trade name), DER-330, DER-
301, DER-361, DER-66l, DER-662, DER-663U, DER-664, DER-




trade nane); phenolic novol ak type epoxy resins such as EPIKOTE 152 and

EPI KOTE 154 (manufactured by Japan Epoxy Resins Co., Ltd., trade nagg)Aué 2004
EPPN- 201 (manufactured by N ppon Kayaku Co., Ltd., trade nane) and DEN- 438
(manufac 10 tured by Dow Chem cal Conpany, trade nane); cresol novol ak

type epoxy resins such as EPI KOTE 180S65 { manufactured by Japan Epoxy
Resins Co., Ltd., trade nane), Araldite ECN1273, Araldite ECN1280 and

Aral dite ECN1299 (manufact- ured by Ciba Specialty Chemcals Inc., trade
nane) , YDCI\IDEB}WIJ, VI /02, YIDCNE 7013, a!hﬂR-YGXI\HZOzlE({ﬁﬁhBMEctDERdGB& Toht o
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Sum torm 2 Lt i ns
such as EP%\I(Q%SLSlcgda1 EICDEIQKO'I' EL%) and gii%g%ggSeSg%B%%%g?gc%(u ﬁg
Japan EpoxyURdsiafs YBF 2044, m@&@@@t\héﬁ@)bYAT@mmtéaﬂfiBSCf(Jmanth@ctured by

G ba Speci altafe %@}Cﬁlpﬁléﬂ&llctﬁé’@@lﬁl@@ﬁpe %@&g &K 8 1s Dgngeol EX 25
614, Denacol EX-614B, Denacol EX-6 Denacol 2 Denacol EX- 521,

Denacol EX-EFIROTSe fatdo| 2Tk EREK QR ]E%ﬁabquin‘l@@%‘ﬂe‘énﬁﬁu?%%%r%ﬂoby Nagase
Chemical s lteting rcaﬂe, rracma),, t ERENSOA e pNde ERPNDOZ H( ol el HE€OLPY N ppon

Kayaku Co.,_ . Ltd. arre) m ne_type epoxy resins h as EPI KOTE 30
604 ( naar ALEHGl SAT T A1P ok Reot AL et et TE a8t bR 134
(manuf a6t urted-day k:»‘lj,omcmr KHB’.&[II:L@]. ,Cdriplany 1 radede nedreg ) ; TEIERADE Xnandl dETRAD- C
(manuf act ury y. | s:hi ] and
Lantact ureb DR pUl s, G, dleTbe ko erpaiyes | fany 4208, 08R) 20

het er ocycl eIBG@ﬂ &nfEy Rpodds resi nshisdich asade ahaine e, PI840d1¢eranuf act ur ed

by G ba Spegivalays O cal s 150w124 4 8884 "ata AR 2084y 92 88 s n @RGALI cyclic
epoxy resins such as, ERL4234, ERL4299, ERL4221 and ERL420 (manuf act ured

by Union CASHEYCSIRE IRAGIGH. TY reltpiedky £af- bet 1388, name) ondDRNnd or
two orisnormKki mmamemmm AP vsed-7mg cm@m@&w@zeé b tBRto

present inygntion, In terms of feal &5 St84¢8102s, rocn-103s, EoCH-
104s5, EOCN-1012, EOCN-1020, EOCN-1025 and EOCN-1027 (manu-
factured by Nippon Kayaku Co., Ltd., trade name}, ESCN-
195X, ESCN-200L and ESCN-220 (manufactured by Sumitomo

20 Chemical CO., Ltd., trade name); polyfunctional epoxy
resins such as EPON 10315, EPIKOTE 1032H60 and EPIKOTE
157570 (manufactured by Japan Epoxy Resins Co., Ltd., trade
name), Araldite 0163 (manufactured by Ciba Specialty
Chemicals Inc., trade name), Denacol EX-611, Denacol EX-

25 6l4, Denacol EX-614B, Denacol EX-622, Denacol EX-512,
Denacol EX-521, Denacol EX-421, Denacol EX-411 and Denacol
EX-321 {manufactured by Nagase Chemicals Ltd., trade name),
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30 0604 (manufactured by Japan Epoxy Resins Co., Ltd., trade
name), YH-434 (manufactured by Tohto Kasei Co., Ltd., trade
name), TETRAD-X and TETRAD-C (manufactured by Mitsubishi
Gas Chemical Company, Inc., trade name) and ELM-120 (manu-
factured by Sumitomo Chemical Co., Ltd., trade name);

35 heterocycle-containing epoxy resins such as Araldite PT810

(manufactured by Ciba Specialty Chemicals Inc., trade




an epoxy resin being in a solid state at roomtenperature and having a
softeni ng point of 50C or nore as neasured by a ring and ball net hog 1i G 2004
preferably used in an anount of 20% by weight or nore, nore preferably 40%
by wei ght or 10 nore, further preferab!:% 60% by wei ght or nore, based on
the total weight of the epoxy resins used. Exanples of such epoxy resins

i ncl ude a bi sphenol A type epoxy resin, a bisphenol F type epoxy resin, a
bi sphenol S type epoxy resin, an alicyclic type epoxy resin, an aliphatic
linear 15 epmey /v egidhald quvenc! iepry of akiny peldpoxy ERsiA34a BRB4EPO,
novol ak ty y i s
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as thel@poxr;oneesmurtﬂ'fen herefasaake ©F% tkhze wpoXy: resimsreé s pasedpati bl e
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i nconmpati ble w t h t npound.” For exanpl e, €n epoxy resin
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inconpatiMa%\M Jkttype epoxy resin, a bisphenol A novolak type epoxy
resin, diglycidyl ether compounds of a biphencl, diglycidyl
ether compounds of a naphthalenediol, diglycidyl ether com-
pounds of a phenol, diglycidyl ether compounds of an

20 alcohol, and alkyl-substituted compounds, halides, and
hydrogenation products thereof. These may be used in
combination, and may contain an ingredient other than the
epoxXy resins as an impurity.

It is preferred to use an epoxy resin having a large

25 molecular weight and having a softening point of 50°C or
more and a rubber in combination wherein the difference in
polarity between the epoxy resin and the rubber 1s large
since these are difficultly compatible to each other.

It is necessary that the epoxy resin be incompatible

30 with the polymer compound, however, when two or more epoxy
resins are used in combination as the epoxy resin, if the
mixture of the epoxy resins is incompatible with the
polymer compound, each of the epoxy resins is not neces-
sarily incompatible with the polymer compound. For

35 example, when epoxy resin YDCN703, which is solely

incompatible with the polymer compound and which has a




pol ymer conpound. (d) The curing agent to be used in the present inv

tionis not particularly limted as long as it can cure an epoxy re |hAU52W4
Exanpl es of such curing agents include 10 pol yfunctional phenols, am nes,

i m dazol e conpounds, acid anhydrides, _qQrganophosphorus conpounds, and
hal i des thereof, polyam de, polysulfiag,‘and boron trifluoride. Exanples

of pol yfunctional phenols include nonocyclic bifunctional phenols such as
hydr oqui none, resorcinol, and 15 catechol; polycyclic bifunctional phenols
such as bi SHERNING PHIHHEROIO FC ®F spAERol 2151 ePerapht &l enBRIBPTEand a

bi phenol ;& halddas anc kil rsilbst) (uk ed) eoppoundse bbeuget. cBHCther
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PHENCLI TE F21208% &ﬁnﬂ?}dﬁl\lﬂ_l TE TD-2149, PHENCLI TE VH4150, and PHENC].I TE

VH4170, f db | nk I

' the’ prosent HJerIORUT T ST et oY i (0 TSe. & CBhaRt FER cCPRCRAVI ng
hydr oxyl eduiioralientnaf gt gidelpory BOnihoee. ahkoadpoye phenshi curesien is
not ‘particyl g B{Q’ ddJuid ed @s rléggf‘%gsaéf L, 0RS, Per gb&}{&@”iwf%ehydroxy'

equi val ent And novor e or reso ésins are preferably
used bé&ausv@ltyrfel,nmadxmaws el Fpinod yt ivliderebei opmpeeriist apcédwhen

absor bi Ng MRISIdi&ie s30 ﬁ%&&?ﬂééﬁh@%@p&%p%n@é‘en%aCh£§§&1@§ ment i oned
above, there can be mentione for exanpl e, enolic resins 11 AUG 2004 -
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atom a Stréuéggcégoégfngﬂgﬁk S gﬁcﬁrggphgg¥égglnone,19esorcinol, and

15 catechol; polycyclic bifunctional phenols such as bisphencl
A, bisphenol F, bisphenol S, a naphthalenediol, and a
biphenol; and halides and alkyl-substituted compounds
thereof. Further, examples include phenolic resins which
are polycondensation products of the above phenols and

20 aldehydes such as a phenolic novolak resin, a resol resin,
a bisphenol A novolak resin, and a cresol novolak resin.

Examples of preferable phenolic resin curing agents
that are commercially available include, for example,
PHENOLITE LF2882, PHENOLITE LF2822, PHENOLITE TD-2090,

25 PHENOLITE TD-2149%, PHENOLITE VH4150, and PHENOLITE VH4170,
{(manufactured by Dainippon Ink & Chemicals, Inc., trade
names) .

In the present invention, it is preferred to use a
phenolic resin having a hydroxyl equivalient of 150 g/eq or

30 more. The above phenolic resin is not particularly limited
as long as it has the above-mentioned hydroxyl equivalent
value, and novolak type or resol type resins are preferably
used because they have excellent electrolytic corrosion
resistance when absorbing moisture.

35 As specific examples of phenolic resins mentioned

above, there can be mentioned, for example, phenclic resins




carbon atons, a cyclic alkyl group, an aral kyl group, an al kenyl group, a
hydr oxyl group, an aryl group or a hal ogen atom n represents an |ﬂth@ﬁ&2%4
of 10 1 to 3; and mrepresents an integer of 0 to 50. The phenolic resin
is not particularly limted as long as_ it corresponds to fornmula (I), and,
fromthe viewoint of obtaining exceltént noisture resistance, it is
preferred that the phenolic resin exhibits a water absorption of 2% 15 by
wei ght or less after being placed in a thereto-humdi- static chanber at
85C at a relegriasenigd dit \RHolofog3% Jomeusl hdermul&Fufther, it is
preferred to use a phenolic resin which exhibits a meight | oss by heating
at 350C (te ature elevation_ rate: 5C m n; atnDspe§£ nitrogen 20 gas)
of less than wei ght as ne ed by a t her no g imetric anal yzer

(TGA) becaus anou f th tiliz conponepts, i S suppressed during
heating and Gkbfggzﬁtﬁek ' g{iiﬁrﬁ: aHabil ity pfyvarious
properties s s a héat resigtance and a™fioi sture resi stance, and
contanlnatqaﬂ of X he perlpheﬁah appamat uses due mbnthe vol ati |l e conponents
during operatlons i ncl udi ng heatlng and processing can be reduced.
formula(l)in the The phenolic resin represented by present invention can be
obt ai ned by, for exanpteineBttéagh 30an phebbti samenpouddfdethng Lybyl ene
compoung conpr i sedegfn QEKELCBhal FBKERYGRAUBS nya LIRHABSRACE L1 Presence
of an acid catalyst anpl e bove- menti onéd phenol’ic resins 1 1
AUG 2004 - 12 .ncwaélghérOéxaﬁﬁnéhem PeXYXLGroeri 88VARG M 1% M series

(manuf actured by MAstgbnChephsal s, ckeqlc bnage QawRp),. abs Afranmyhation
anounts when t he above- nenti oned enolic resin and the epoxy resin are

used in conmbi nati oBTOUB: { AB BEFPELeAEOUPat Po NYFATERY L eﬁ&f&meqﬁquﬂ%¥ to
t he hydroxyl equivgkenb bs araﬁeb@bhya@oﬁﬁ 0. 3epresend®: Gn/Qntaygwre of
prefer ly 0.65:0.35 to 0. pref.er abl . 60:.0. to

0. 40: O?Q especi a I§ p?éngngyrﬁpgﬁsﬁ ig £6 lntege& O% % to %RL

The phenolic resin is not particularly limited as long as

it corresponds to formula (I), and, from the viewpoint of
obtaining excellent moisture resistance, it is preferred
that the phenolic resin exhibits a water absorption of 2%
15 by weight or less after being placed in a thermo-humidi-
static chamber at 85°C at a relative humidity (RH) of 85%
for 48 hours. Further, it is preferred to use a phenolic
resin which exhibits a weight loss by heating at 350°C
(temperature elevation rate: 5°C/min; atmosphere: nitrogen
20 gas) of less than 5% by weight as measured by a thermo-
gravimetric analyzer (TGA) because an amount of the
volatilized components is suppressed during heating and
processing, thereby improving the reliability of wvarious
properties such as a heat resistance and a moisture
25 resistance, and contamination of the peripheral apparatuses
due to the volatile components during operations including
heating and processing can be reduced.
The phenolic resin represented by formula (I} in the
present invention can be obtained by, for example, reacting
30 a phenolic compound with a xylylene compound comprised of
divalent linking groups in the absence or presence of an

acid catalyst.

Examples of the above-mentioned phenclic resins




0.45:0.55. Wien the ratio falls outside of the above 10 range, the

resul tant adhesive possibly has poor curing properties. The phenolj € AUG 2004
conmpounds used for production of the . phenolic resin of the formula (I) can
be exenplified by phenol, o-cresol, mgkresol, p-cresol, o-ethylphenol, p
15 et hyl phenol, o-n-propyl phenol, mn- propylphenol p- n- propyl phenol,

o-1i sopropyl phenol , n}isopropylphenol - |sopropylphenol 0- n- but yl phenol ,

but yl ph I but I h I t h I
o1 so- but yl FHEHARE " kT | SHEHer S %‘)I,I%%EII 1592°95 A Sfe”%ﬁ%eé‘%%nol,
a %?ILESBL@I%?ME‘%I?@I ohehol ool “ﬁfﬂmm' o o henyl phena
p- cycl ohexyl phendzI‘ % "IJfI %Ihe%?urp "I/II‘%}I‘ nré ;11190 %oprhe%ol
p- benzyl phermhen@llcchztmnphﬁm@lth@ @pd)myopélemlar@ lbsentrnphemmhblnatlon,
b- br oropenolne 200t {2AoRhenoLy  p-§ pdpphenoly, o dpromienol e

m fl uoro hen% uor opheno I C conpounds may be used
singly or byhymmngltemlmah@m‘e ks rpise fdezleby . 0 PHend! 30 oto c@e%beO M cresol,
p-cresol, et I efer 0 thg, p@gyjn,d
which is a dg %eﬁ%gﬁ %39 ga(5 g?%ﬁé ek %(gd%s?é% ?A§5 uctl on o?ﬁ?he
phenolic redl+f®f0-4het% of ntif a° (‘I;§) wée%qzlbwm@e W@heod?%a@lﬁ%sto

xylylene —glyced so ang. tImIéndﬁﬁéVﬁthrgﬁﬁsb@u%fée dhagnd szpéhere may be
mentioned a, a -dichioro-p-xyl ene, a' -dichloro-m 35 xylene, a, a'

-di chl o8- o-%§1€Re, t%e ’éesujd?%lﬁ%n%d %53(‘{/? eﬁ’l%ss%lbl% ha%lﬁb?%ﬁncﬂk’}?ene a,
a' --dibrompeopytenes.a, a' -diiodo 1 1 AUG 2004 - 13 p-xyiene, a, a'

oo muyt en 8 hendl 0GR ANETSysd Bor pAldRL Y B ¥ ene

- di nmet hoxy- pplxqﬂl@hxac resm eﬂlh@éhﬁqym@laxyitbneanaba e:derrmlifmx@ by xyl ene,

o oY, ety Ser LBl B 0% ol renol, o-

--n- pr opéxy- ﬁtlxyl@m@noié, @n= @rowlm%@y @‘RyPé‘hIéYlﬁhe%Ol p-n-

-dl-lsoprop%yopywﬂl&m@l 3o - ﬁsoprgbyﬁﬁﬂéx’i’@?%}’mﬂi§¥b§@§ylﬁheﬁol p-

-di i sopropoxy--0--Xxyl ene, a, :
isopropylphenol, o-n-butylphenol, m-n-butylphenol, p-n-
butylphenol, o-isobutylphenol, m-iscbutylphencl, p-iso-
butylphenol, octylphenocl, nonylphenol, 2,4-xylenocl, 2,6~

20 xylenol, 3,5-xylenol, 2,4,6-trimethylphenol, resocrcin,
catechol, hydroguinone, 4-methoxyphenol, o-phenylphenol, m-
phenylphenol, p-phenylphenol, p-cyclohexylpheneol, o-allyl-
phenol, p-allylphenol, o-benzylphencl, p-benzylphenol, o-
chlorophenol, p-chlorophenol, o-bromophenol, p-bromophencl,

25 o-iodophenol, p-iodophenol, o-fluocrophenol, m-fluorcphenocl,
p-fluorophencl, etc. These phenolic compounds may be used
singly or by mixing two or more kinds thereof. Phenol, o-
cresol, m-cresol, p-cresol, etc. are particularly
preferred.

30 As the xylylene compound which is a divalent linking
group to be used for production of the phenolic resin of
the formula (I), the following xylylene dihalides, xylylene
glycols and their derivatives can be used. That is, there
may be mentioned «,a'-dichloro-p-xylene, o,o’~-dichloro-m-

35 xylene, a,a’ -dichloro-o-xylene, a,a’-dibromo-p-xylene,

a, 0’ -dibromo-m-xylene, a,a¢’-dibromo-o-xylene, o,e’-dilodo-




n- but oxy- p- xyl ene, a, a'-di-n-butoxy-mxylene, a,a -di-n- 10

but oxy-o-xyl ene, a, a'-diisobutoxy-p-xylene, a,a'-diiso- butoxy-m xyiengt 2004
a, a' -dii sobut oxy-o-xylene, a,a --di-tert- butoxy-p-xylene,

a,a -di-tert-butoxy-mxylene and a,a' -di- tert-butoxy-o-xylene. These
compounds can be used singly or two ok3nore kinds thereof can be used as a
m xture. O 15 these, particularly preferred are a, a'-dichl oro-p-xyl ene,

- a, a' -dichloro-mxylene, a, a' -dichloro-o-xylene, a, a' -di-

hydr oxy- p- xykeienea, &, eti-dydodeyrrmxnieere, caga-ddibgdroxyylenryl ene, —a, a
-di met hoxy-p.-xyl ene, _ | -di T - _en a PR _
-dinethoxyggp%é%g%g.pZ%y%%gﬁ’tﬁ% abggéyﬁgﬁéxtﬁégyéﬁggdlPéacoﬁﬁggﬁg and the
xyl yl ene compoendydeastoohe’ rdanesdoxyhe-kydeneon o, ¢’ ~damerbgxyute-by usi ng
an acid ca -V PR ' L ac uch as_ QfL id, sulfuric
aci d, phos%ﬁg%?%fagfg, dggg§ﬂﬁggpﬁo%¥geggfd?'gtc&?ggﬁsg?ggnggggggﬁoxylic
aci d suh %Gésdéﬁ‘ﬁbpﬁyrmsﬁb’géﬂég & 8t nGLeSOPREr e XpleBRueedurdniic  acid,

ﬁEthaheSU|%Q@b@X@deﬂyq%méqe%ghfOBL%I@%be_QL%yle@e,SupﬁfShﬁoﬁg acid such
as trifluoronmethanesulfonic acid, etc.; a strong acid ion-exchange resin
such as anPAOPLXYOSHYLEMSe &eid Fon*ERPRRRGE Yr 8t 18R suffefstrong acid ion
30 exchangeifiesipt®pduernasva gey,f lo)ar edlikanesvbbeyi-o0-agilénegn v, eXchidrge
resin (trade n%?e:_quig?; manuf act ur ed b% Du_Pont , Cowpang)L natural or
synt hetic PENPEY & X{E\at &d %l &y (REGF A FYIERE $6% RS The
xyl yl ehe coupomydcasyd emaw ot edilals obulistanpi-alylly nei, sappéardd iso-50 to 250C
and the 35 50mposhilan <o the o CAGL AR RLAIUEL BagALRS ofANshANte rERe

reaction tine vdries depending on the raw material and the 11 AUG 2004 - 14
reaction t @mperarpraylane it iod -gendealtrpudbeyt i 4vdens afcus %' afd may be
actual 'y determiied hid-g f1rdfd Ng tHisse coimasiddPneaf ddheaig@dcsdieq product

by GPC (gel perneation chronmatography), et¢. when a hal ogenoxyl ene
derivative %5 $#h °Fs T K ‘%Cii)ylcé%{é S BEERS cﬁ1a[‘|%t’§/t‘b‘>s/‘°ed, Phe

reacti 08 preeeeds gat tikelahsence «ffe mrantatey sf, alhidieh igerempatdyigde

corr esponding. Mgt RIS NALLIS 83 oThPT 85 hO0Ss b pHERe2 G25PLaR0 acid
hydroxy-p-xylene, «,o’ -dihydroxy-m-xylene, o, e’ -dihydroxy-
o-xylene, a,a’ -dimethoxy-p-xylene, a,«’ -dimethoxy-m-xylene
and a,«’ ~dimethoxy-o-xylene.

20 When the above-mentioned phenolic compound and the
xylylene compound are to be reacted, the reaction is
carried out by using an acid catalyst, e.g., a mineral acid
such as hydrochloric acid, sulfuric acid, phosphoric acid,
polyphosphoric acid, etc.; an organic carboxylic acid such

25 as dimethyl sulfate, diethyl sulfate, p-toluenesulfonic
acid, methanesulfonic acid, ethanesulfonic acid, etc.:; a
superstrong acid such as trifluoromethanesulfonic acid,
etc.; a strong acid ion-exchange resin such as an alkane-
sulfonic acid ion-exchange resin; a superstrong acid ion-

30 exchange resins such as a perfluorcalkanesulfonic acid ion-
exchange resin (trade name: Nafion; manufactured by Du Pont
Company); natural or synthetic zeolite; or activated clay
(acid clay), etc. so that the xylylene compound as a raw
material substantially disappears at 50 to 250°C and the

35 composition of the reaction product becomes constant. The

reaction time varies depending on the raw material and the




cases, the reaction proceeds in the presence of an acid 10 catal yst to
generate water or alcohol, correspondingly. Wth respect to the moharays 2004
rati o of the phenolic conpound and the xylylene conpound in the reaction,
generally, the phenolic conpound is used in an excess anmount, and, after
conpl etion of the reaction, the unreacﬂéd‘phenolic conmpound 15 is
recovered. In this case, the average nol ecul ar weight of the phenolic
resin depends on the anount of the phenolic conpound used, and the |arger
t he amount @faqtheorpHeamitg xa teoRmpodmd, 1€ hes | ooeerahby agepagel nbbedhl ar

wei ght of thfx phenel iay @5l ny 004l npdsc s phenohl gt sl prudt byt bephenol 20

i s conpound portion being an allyl phenol can be obtalnedr for exanpl e,
a method i FAMAAH H Phehbl e r 623 AL WhR cProFeChoPY aFPy| 4A¥eH PSrpeapaped, and

then, allylaibticyrfHF) kol byn&gagthlfogéndkiNefd allylapalbde to
forman_ allyl ether, followed by C aisen conversion. 25 Exanpl es of am nes
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gm' nes, quafdaitiasy pxad&ﬁw'sm}zsatt?é,i@ﬁw@lbﬁ @g&:@@étyguanhdi@es, urgg
erivatives, etc. .As exanple o ese C ounds, .there may he nen
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5ol apabi i I e (R BB Son s BLBERR- VAL A AT
hexanet Ayl erpt B stetirardane raye i W ver ¢r col¢okelpi perrdspendpyetyli di ne,

di met hyl cyqgiighexyd aradne. c di ot b hexyl am §ey £ cygk obrxy b1 1c 1c 4AQ4 - 15
am ne, diisobutylam ne, di-n-butylam ne, diphenylamne, N nethylaniline,

tri-n-propyashitie rivipei§rapewed t7ithe BeRGTF AR nedeRerphéyl Bitne,
t et r amet hy |l pHaRMY WM Cdihide, 1 s t @& aneh hyh asRpas yMukb @At deand, after

tetramet hyl a nhynliongﬁ? 5 trigthileggtetranine Qiangn di phen Ing&hane,

di ai nodi - PREHGICHEhet: iy BT T tet ¢ of 9T B ghahi BRSGhiryaREg.

di met hybur e mavdpeahpl etn ofhi s daze) etlconpoenage b udeul ar dazobef 2-
of the phenclic resin depends on the amount of the phenolic
compound used, and the larger the amount of the phenclic
compound, the lower the average molecular weight of the
phenolic resin obtained. A phenolic resin with the phenol-

20 ic compound portion being an aliylphenol can be obtained
by, for example, a method in which a phenolic resin which
is not allylated is prepared, and then, allylation is
carried out by reacting it with an allyl halide to form an
allyl ether, followed by Claisen conversion.

25 Examples of amines include aliphatic or aromatic pri-
mary amines, secondary amines, tertiary amines, quarternary
ammonium salts, alicyclic amines, guanidines, urea
derivatives, etc.

As an example of these compounds, there may be men-

30 tioned by N,N-benzyldimethylamine, 2-(dimethylamincmethyl)-
phenol, 2,4,6-tris(dimethylaminomethyl)phenol, tetramethyl-
guanidine, triethanolamine, N,N’-dimethylpiperadine, 1,4-
diazabicyclo[2.2.2]octane, 1,8-diazabicyclo(5.4.0)-7-
undecene, 1,5-diazabicyclo[4.4.0]-5-nonene, hexamethylene-

35 tetramine, pyridine, piceline, piperidine, pyrrolidine,

dimethylcyclohexylamine, dimethyihexylamine, cyclohexyl-




et hyl i m dazol e, 2-ethyl-4-nethylimdazole, 2-nethylimd- 10 azol e,
2-phenyl i m dazol e, 2-undecylim dazole, 1-benzyl-2- nethylim dazole, 11 AuG 2004
2- hept adecyl i m dazol e, 4, 5-di phenyl im dazole, 2-nethylimdazoline,
2- phenyl i m dazol i ne, 2- undecyli m dazoline, 2-heptadecylim dazoline,
2-isopropyl - inidazole, 2,4-dinethylfnidazole, 2-phenyl-4-nmethyl 15
i m dazol e, 2-ethy|inidazollne 2- phenyl - 4- et hyl i m dazol - i ne,
benzi m dazol e, 1-cyanoethyli m dazole, etc. Exanpl es of anhydrides include
pht hal i c aﬁmydmid@iiﬂﬂbuﬂnkﬁmﬂﬂﬂkmﬂirnfhwmxﬁdmknepydbm®¢mYlhmidEanNydride,
be”ZODhe“O’ﬂﬁtc%é/L%‘}ﬁrﬂW' |G 5di Ay, &Hlda%ur?é C. ¢ 20 rfﬁ 1 Q6 gaoophesphar us

t her ong

conpound, e i's no pdrti- cular mtation as S'1t 1S a phosphorus

conpound PraNEYA@IEMOr ganirfegrokainghd exaraineish ¥ el wexahbeRyfle

phosphori ¢ ddti a8y anlnddH QM o5 QR ony ) )tmﬂaxﬁrﬁbnl&ﬁhiQ&Q%OPW )
phosphat e, trlphenyl phosphite, trlnethyl 25 phosphate p enylphosphonlc

aci d, t5|pﬁéﬁﬁﬁﬂﬁ%ﬁﬂﬁ9ﬁ¥f%ﬁ%ne¢1QﬁﬁWH%ﬁﬂ%Rﬂﬁ L mef; bty | BhaBHRPAE " et c.

These curi Hheagants: 1ea) e disathd ndenendendl yi 9T qidni €oTbynak iy 0oredhe
formul ati on, .ang t of these curing agents is not 30 particularly limted

as long as géﬁi ‘can proceed the curing reaction of the epoxy
group, but the Epmmglgsagﬁ?ntlmﬁiamcdfeercahﬂlgpm&edmd&m amiddzoieD. P2 to 5.0

equi Val ent o, SARGSI A P oL T ARLY £.8 10, 1.2 el val enl posedgn. T mol

of the epoxy roup oXy resin a cuTln
pr ef er L0r ech 2od eus & - regrpounididravd eng amlm@sglemldmob&anp’rpenayl 2 AUG

2004 - 16 LQMRAURE dISING No bisphenol Amﬁam?lét has_Lessehpiluence on
t he environment and human 'bodi es.  (c) %he poly conmpound | nconpati bl e

with the epdiiazadsin Ares il kel 3 St |%\£€?ﬁfi.‘b1|ql%d%@lba?tu dlarly 5
limted as uneRE\AS mitdd £ 1 iMEOMALH Y e dw d J1 e £POKYn& £52 PisopgRdpgxanpl es

el ude ruera SRR, 3 TSI SOBOLITEL o SN SETY) e LHRber, et
pOIyanldelmmiﬂazﬂKE To-ethylimidazoline, 2-phenyl- 4 methyllmldazol—
ine, benzimidazole, l-cyancethylimidazole, etc.

Examples of anhydrides include phthalic anhydride,
hexahydrophthalic anhydride, pyromellitic dianhydride,
benzophenonetetracarboxylic dianhydride, etc.

20 As the organophosphorus compound, there is no parti-
cular limitation as long as it is a phosphorus conmpound
having an organic group, and examples include hexamethyl-
phosphoric triamide, tri(dichloropropyl) phosphate, tri-
(chloropropyl) phosphate, triphenyl phosphite, trimethyl

25 phosphate, phenylphosphonic acid, triphenylphosphine, tri-
n-butylphosphine, diphenylphosphine, etc.

These curing agents can be used independently or in
combination.

The formulation amount of these curing agents is not

30 particularly limited as long as the curing agent can
proceed the curing reaction of the epoxy group, but the
curing agent is preferably used in an amount of 0.01 tc 5.0
equivalents, especially preferably 0.8 to 1.2 equivalent,
based on 1 mol of the epoxy group.

35 As the epoxy resin and the curing agent, it is prefer-

red to use a compound having no mutagen, for example, a




be i nconpatible with the epoxy resin indicates a property 10 of being
separated fromthe epoxy resin into two or nore phases. The corrpati1t1i4u'6tzgﬂ04
of the resins is defined as a visible light (600 nm) transmttance o
film (50 pm) prepared froma varnish containing the epoxy resin and the
acrylic copol yner (conponent ratio :“lj.Lﬁ).“ When the 15 transm ttance of the
filmis 30%or nore, the polyner conpound is "conpatible" with the epoxy
resin, whereas, when the transmttance is |less than 50% the pol yner
conpound i sompRtiepatsitpide NG HiFErhadepdti Hidce it MahelespokyLkeshee As
t he pol yrreroncqmoré@lq,lq n%{ée,_tpraeﬁﬁq{ungaq} iyendd on, those havi ng t he

an
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or nore are 25 preferred Exanpl es of the reactrv q UE% in the present
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that the adlsesusveufothlr@@ csflllllme)rreesmmaﬁutecadhe]&raz@dmgmh&A owsred Hoe to

gel ation i }é%roﬂ{p%*h%tl%t %i%h &h eﬂeﬁﬂcﬁgferé&ﬁ rﬁ.encﬁymtgees[ aé‘éy Eeyn a

B- st age. Ther ef or e I'S nore pre use ¢ ate or
gl yci di/@ n@tfhé@rlﬂgatsémaf\ﬁtﬁgi dir B85 Qo8P YR utE i N esv R T CBRER t he

above phengpenren or Th(‘eale':%f?rfpatﬂl%ﬂ.tl%ﬁﬁ PhenBRo: daki Ner ] agess period of
time. 11 AUG 2004 - 17 As (c) the pol ymer conpound in the resent

i nvention, ViitiPde ffidrer! §Hl%e et retoFachsriEFst'etaérF%rib&f o btip- Eoht&thi ng
acrylic C@Qelpmerd e G ar v iGN m@geﬁmlﬁwlégowlmel@faa@%mo or

ggrlgucﬁgg%%rﬁgll&r%‘i yrr]%rfpr@;}%é%knr\é%m%ﬁg? > ﬁfglafct e%n d'? gyremai nin
a pol ypgr conpeurid teinday o fprgwart ingn ai 9B §ATesr cosppUunchd gbd oyweelr by addi tion
of a react 'o\r/n%o%r %PFJ).SCQ'Q: %pryﬁ%l@n%h t{}%’ eé[?cjxy resin, whereas,
when the transmittance is less than 50%, the polymer
compound is "incompatible (is not compatible)" with the
epoxy resin. As the polymer compound of the present
20 invention, those having the transmittance of less than 30%
are further preferred.
As (c) the polymer compound of the present invention,
those having a reactive group (functional group) and having
a welght average molecular weight of 100,000 or more are
25 preferred. Examples of the reactive groups in the present
invention include a carboxylic acid group, an amino group,
a hydroxyl group, an epoxy group, etc. Especially when the
monomer having a functional group used in the polymer
compound is acrylic acid of a carboxylic acid type, the
30 crosslinking reaction is likely to proceed, so that the
adhesive force of the resultant adhesive may be lowered due
to gelation in a varnish state or an increase in the degree
of cure in a B-stage. Therefore, it is more preferred to
use glycidyl acrylate or glycidyl methacrylate having an
35 epoxy group which does not cause the above phenomenon or

causes the above phenomenon taking a longer period of time.




The wei ght average nol ecul ar weight is a polystyrene 10 conversion val ue
obt ai ned by a gel perneation chromato- graphy (GPC) nethod using a 11 AUG 7004
calibration curve obtained by standard pol ystyrene. Exanples of acryfﬁl C
copolynmers include, for exanple, acrylic rubbers which are copol yners of
an acrylate or a 15 nethacrylate and Hérylonitrile. Further, fromthe view
poi nt of obtaining excellent adhesi veness and excellent heat resistance,
especially preferred is an acrylic copoly- ner containing 0.5 to 6% by
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nonomer i s rdak® 6% ki owi-Giln.c Ferimptrdiding: aadghes. adhesive force, the
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met hyl net %%P?‘lyaﬁg%gn %E@riﬁgloﬁa%%oln?%%eéc% %%%%%g%%g§hese,
et hyl (et kraodgrat @cdydtorreng-yl (meth)- acrylate is particularly _
preferred. It ig.Ruehesr eF Lhat 1 ithe-Jaxl gk FAti Q-1 &1ad] 5t ede &RHBE deri ng
the Tg of the 5 copolyner. Wien Tg is | ess than -10C, the tackiness of the
adhesi ve | &F&Y 1€ & hge WAGH i3 RRYGGE T 30 25 REk2E8e%Ts? t hat

the hapgl i Rg tPaRREMLILRS aFRY N6 SIUTELH MBS . PO rtHE, POtHeEh& alier-net hod
'S not paryd?#ﬁmgélobtaining excellent adhesiveness and excellent

heat resistance, especially preferred is an acrylic copoly-
mer containing 0.5 to 6% by weight of glycidyl acrylate or
glycidyl methacrylate as a functional group and having a

20 glass transition temperature (hereinafter, referred to
simply as "Tg") of -50°C to 30°C, further preferably -10°C
to 30°C, and having a weight average molecular weight of
100,000 or more. As an acrylic copeolymer containing 0.5 to
6% by weight of glycidyl acrylate or glycidyl methacrylate

25 and having Tg of -10°C or more and having a weight average
molecular weight of 100,000 or more, there can be mention-
ed, for example, HTR-860P-3 {manufactured by Teikoku
Chemical Industries Co., Ltd., trade name). It is more
preferred that the copolymerization ratio for the glycidyl

30 acrylate or glycidyl methacrylate used as a functional
group monomer is 2 to 6% by weight. For obtaining a higher
adhesive force, the copolymerization ratio is preferably 2%
by weight or more, and, when it exceeds 6% by weight,
gelation may occur. As the remaining portion, a mixture of

35 an alkyl acrylate or an alkyl methacrylate having an alkyl
group of 1 to 8 carbon atoms such as methyl acrylate or




limted, and exanples may include a pearl polynerization 10 and a sol ution
pol ynmeri zation, and a copolymer is obtained by these nethods. The el §li& 2084
average nol ecul ar wei ght of the epoxy group-containing acrylic copolymner
is preferably 300,000 to 3,000,000, nore preferably 500,000 to 2,000, 000.
When the 15 weight average nol ecul ar-wk§ ght is |ess than 300,000, strength
and flexibility of the copolyner in a sheet state or in a filmstate may
be | owered and tackiness thereof may be increased. On the other hand, when
it exceedsme3h@l0meddactiys. afticowatnd sty mefne her copofyorert miale bwad dve and 20
thus there i.s.a pessSihility i t J\rcui gy fd 41 r ty i ring
may be Ioweur%g.' V\%t%h t?léassgécte%}g}]‘t he atg'{c}iatcclL£l nlaéﬂrréouén#g/o%lp(J #%e(%% kf/}r,rwer
conpound i Acaypaitieblie wartt itdvd agpak ypredsinred r ord t hes B esike peotcht tled t
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shapi ng, i[&%ieslm%%gbgr ;%glitouhgtsat. ¢ rat |Qg§%§%%és%e¢0r@4ﬂég\@0%fv%%€e A

repr eseht s copelypeal- wihgm ToF 15 d)eahehegoxit & ési i-hd-FHILahes caf i ng

agent and Bhkeph®esS@Rl 9 ahke Wi dhthafi L) tie ol &/ s eafotields to
inconpatible wth the epoxy resin. \Wen the fornulation ratio for the 30

pol yner corp&Esdsts 1S&sSAfartte SR HE hAARSTd Progiae iR SYRe hghRs
t enper at ur gcirend The P lpersriQtidie neiteyd handot whertidulexceeds 1.0, the
effects of _reducing the elastic _nmodulus and suppressi the flowability
dur i ng_ shagi i e 2Fb BETRGST 55 T THE adheti Ve compasi 11 h Br ¢ he
presentOi neent 20130 1 vitfi coe sialethe (id)a tai dri | |aard andiagpol(@)em icurdmgained
accel er at ox yltjneps‘lepn%%%% s 19 can be further added. Exanples of (d) the
filler use(lf in the present” inven- tion include an inorganic filler and
organic filler. TReomelghe \Av@#sSien e GUirloWs i@ iHartll i Ty RISPeErfti es,
i mproving g3 dupeiiRlc AN td M Ve adigisit it tihe gl te pdiSOPSIdY, GO0 to
i nparting thixotropic propertiges, etc.S it is preferred éo avﬂ? an_
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15 weight average molecular weight is less than 300,000,
strength and flexibility of the copolymer in a sheet state
or in a film state may be lowered and tackiness thereof may
be increased. On the other hand, when it exceeds
3,000,000, the flowability of the copolymer may be low and
20 thus there is a possibility that the circuit filling
property for wiring may be lowered.

With respect to the addition amount of (c) the polymer
compound incompatible with the epoxy resin, from the view-
point of reducing the elastic modulus and suppressing the

25 flowability during shaping, it is preferred that the ratio
A/B is 0.24 to 1.0, where A represents the total weight of
(a) the epoxy resin and (b) the curing agent and B repre-
sents the weight of (¢} the polymer compound incompatible
with the epoxy resin. When the formulation ratio for the

30 polymer compound is less than 0.24, the handling properties
at high temperatures tend to be poor. On the other hand,
when it exceeds 1.0, the effects of reducing the elastic
modulus and suppressing the flowability during shaping tend
tc be poor.

35 To the adhesive composition of the present invention,

if desired, (d} a filler and/or (e) a curing accelerator




exanpl es may include al um num hydr oxi de, magnesi um 10 hydr oxi de, cal ci um
carbonate, nmagnesi um carbonate, calcium silicate, nmagnesium silicatié, AU 2004
cal ci um oxi de, magnesi um oxide, alum num oxide, alumnumnitride, alum num
borate whisker, boron nitride, crystalline silica, anorphous silica, etc.
These can be used independently or in 4% conbinati on. Fromthe vi ewpoi nt of
i nproving the thermal conductivity, alum num oxide, alum numnitride,

boron nitride, crystalline silica, anorphous silica, etc. are preferred.
From t he vicempbentuothad asitledg the nmelt viscosity and inparting

thixotropic properhless glumyium20 Aydroxide, 'I%grt‘%r?ré;a " JW0Xd figan cal ci um

car bonat e, magne- s un1carbon te,.calqlun15|llcate, . esiumsilicate,
cal ci um oxitden aagheseumnodindedaaligmfidmeoxiade corgastiat [finklexi | | Eaem

anor phous siLi > pa f : I Qr gani i
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fill ersd andhesmplcepadpahbad thi | laskisis tding theesie Havel ¥39%ct%s 12 i nprovi ng

the flexibihpbh¥tahgl ewikempeAlues Rt fadudng , tihe ©f astd femeyl gs. 1t
is nore preferred that the filler used in the 30 present invention has a
contact angfé @t AnRagarist ti6dedegrees or | ess. Wen the contact angle

W th water exceeds iAB@gdegeees.llihe ief heat patritdiciaty addiid«an, odnd he
filler is Iikea to be‘IOﬁpred. The con%gg# anq%? with water is

r ef or abl y SE8THEEPeBE Vor NPade SEE YR TS 5 S THT IV ng a ref | ow
resi stahcehiysirespdei, akky chiugh cartbdrs tepr efagrreed Urhatatdmndtid | era hasumn

aver age particl ia r , - of 0,005 p to 0.1 pm
or |ess. %%ﬁfﬁégav§§§§§S¥ﬁé??iclégﬁﬁamgﬁipé§m§§%§§%1{%éﬁ?%?ﬁégs t han
0.005 pm thédedi gpardnom xdpkert \@ lamd nuve ofiltovads /| | 3 humigndn te bete ower ed,

and, on thenether hapdonhgn ke average partd oie diameiesrhexgeeds 0.1
pm the effect of inproving the adhesiveness tends to be decreased. The

contact an§héi&R t BECHi | TEFSH AR Waterisesh P eRREWEREd Y tHe f ol | owi ng
met hodis A tbhbehaits osubj @¢icad e viewpoint of improving the thermal

conductivity, aluminum oxide, aluminum nitride, boron
nitride, crystalline silica, amorphous silica, etc. are
preferred. From the viewpoint of adjusting the melt
viscosity and imparting thixotropic properties, aluminum
20 hydroxide, magnesium hydroxide, calcium carbonate, magne-
sium carbonate, calcium silicate, magnesium silicate,
calcium oxide, magnesium oxide, aluminum oxide, crystalline
silica, amorphous silica, etc. are preferred.
Examples of the organic filler include various rubber
25 fillers such as acrylonitrile-butadiene rubber fillers and
silicone rubber fillers, etc. These have effects of
improving the flexibility at low temperatures and reducing
the elastic modulus.
It is more preferred that the filler used in the
30 present invention has a contact angle with water of 100
degrees or less. When the contact angle with water exceeds
100 degrees, the effect attained by addition of the filler
is likely to be lowered. The contact angle with water is
preferably 60 degrees or less, since the effect of

35 improving a reflow resistance is especially high. It is

preferred that the filler has an average particle diameter




conpression nolding to prepare a plane plate, and a water 10 drop is placed
on the plate and the angle of the water drop wth the plate is rre ileéﬁ‘? ﬁéy
means of a contact angle neter. This measurement is repeated 10 ti il
obtain an average value, and this average value is used as a value of the
contact angle. 15 Exanples of such a f#?l2r include silica, alunina,

anti nony oxide and the like. Silica is comercially available fromC. 1.
KASEI CO., LTD. in the trade nane of NanoTek Si 2 (contact angle: 43
degrees; awdr 8géOFamim @lre magisarket ér<1 OO KX prRsor ARED dbte FVOR S ppon

Aer osi | gar%(lc‘itﬁ;' dilahdts [JRdeNHE Ofr Asy 0ds '@Ya?n (@V(%E‘P‘(gf?mpa{ﬁéd e

di aneter: Alumna is coonmercially available from KASEI

CO., LTD. %W%@dé’ﬁ%@ét& Nghdrek TLorads (idohte®ad digyilke b5t ees:
average paihicl @ rditdre MRIRY HAAQB3 (B8N @eargx}enm;»@ td o0 eles | i spmegci al |y

25 availabl e from N hon Mnlng Concentratin Ltd. .in  the trade nane
of PATOX- USKEERERCE -andife: S d—‘gégf@ecé's fé%’é%rttk}eclaéifb?%%?sso 02
pm. It is tpnefserdeetet hﬁtcrteha%a’ﬁmunt of the f| |l er added is O part by

wei ght or nore 50 pal rt ed on 10 rts by

wei ght of the t(%?‘g %&%g\qt‘%e ;}?Wyfﬁg; éﬁgﬁl QCc ‘??dpg%eent When
t he anount mefasthed fdyi Itehre lf&ddmepmtﬁﬁacpar tzs foyl et g SmeéJttam; tay
arise suc t St.Oly ul u SES

adhesi venels,&s ggosr?ggm (E)n(;%r I:!g{fde %}]’faqﬁrgﬁ e’dn%é Tt her

pref er &bl y d¥ oparitss pli;aqmi gt tche miraetet ardkeddie tdren A@ Harhes W%i@h@p
especi al | y BIef ehAblof bR Bl b dbarkly AHC OO Ze MR Lt | ess

than 30 parts by weight. (e) The curing accelerator to be used in the

adhesi ve &6H5dsi tlTé‘H-Soﬁ“etarﬁélrrﬁ“@ébtntlﬁ medtad il domgarte ey an

limted, angedQle xamd, e aderddia YaidiRs vd Mdazoligsad RHuat-Lings Yo £
anmoni um salts, etc. can t} used. Exanples of imdazoles include

2-met hyl i mitdaz S 3 @A net hyl - i mi dazol e,
1- cyand®gt hyl - 2- pixemplliensi dez aluesh b cdyfdneet hiylcl2depheinyilday delzohingm

trimellitat %’tl‘?n %y’ o%% %%SCF ek ll%.ekeu.sedSilica Ls commercially
available from C.I. KASEI CO., LTPE. in the trade name of
NanoTek $1i0; {contact angle: 43 degrees; average particle
diameter: 0.012 pm) or available from Nippon Aerosil Co.,
20 Ltd. in the trade name of Aerosil R$72 (average particle
diameter: 0.016 pum). Alumina 1is commercially available
from C. I. KASEI CO., LTD. in the trade name of NanoTek
21,0; {contact angle: 55 degrees; average particle dia-
meter: 0.033 pm). Diantimony trioxide is commercially
25 available from Nihon Mining & Concentrating Co., Ltd. in
the trade name of PATOX-U {(contact angle: 43 degrees;
average particle diameter: 0.02 pm}.
It is preferred that the amount of the filler added is
0 part by weight or more to 50 parts by weight or less
30 based on 100 parts by weight of the total weight of the
epoxy resin and the curing agent. When the amount of the
filler used exceeds 50 parts by weight, problems may arise
such that the storage elastic modulus increases and the
adhesiveness becomes poor. The amount of the filler used

35 is further preferably 5 parts by weight or more to less

than 40 parts by weight, especially preferably 10 parts by




i ndependently or in conbination. |mdazoles are coner 10 cially available
from for exanple, Shikoku Kasei Kogyo Co. in the trade nanes of AEAMEG 2004
2PZ- CN, and 2PZ-CNS. Fromthe viewpoint of prolonging the duration of use
of the film it is preferred that the curing accelerator has potentiality.
Represent ative exanpl es thereof include:15 di hydrazi de conpounds such as

di cyandi arni de, adipic dihydrazide, etc., guanam ne acid, nelam ne acid,
addition products of an epoxy compound and an i m dazol e conpound,

addi ti on pwedgbtsoof maneepoxy-esenpddnd Hhooar i dhkyWeakge, addition

products of an E(‘E}:”%h%”@utrﬁh%wa%%;el%%iéd@rtc?%é)r%ti% O h&N: @k Bevand

i socyanate, etc. Fromthe viewpoint of reducing the activity at room
t enper at ur €ompEsijtd opr effetied PEEse tthd Te{R 1 e tack® | &t at A £ haSU AAT Adduct

structure. 1Thetbar mahat,i o ramRuRt 1f, (t@rﬁjbs&%ﬂﬁrﬁﬂge@,ccﬂhﬁﬂﬁi@les25_ is
preferably 0 to 5.0% by weight, nmore preferably O.OSEHio .OO/%VE wei_ght ,
furt her? pr P8FEEPRTY. STFETE UFoSEy Biei GitC - e POHIHE: t JtE™ ¥§hf’fof t he
epoxy resi mlmaﬂdzbu@scurrﬂdlglgea@emte.th\ylamidwzcﬁmmeédmamu@thpi—t he
curing accele- rator exceeds 5.0% hy weight, the storage stability of the
30 1 oSult AR LEBRBOEt ot IBERSTEY pesP e LT R Bor 1T PHRAry £ o
be i nsuffi phentyl iAlisiazdlivhe rmimeddrittatwerdtton, anditshpsefeanedet hatd the
cured prod f t YA i_ti.on has i _in

Fonsi |6 of LH0PB oo i ne it Ll 3 e a0 O A Fhe. SF et Shodul us i n
tensi | B0 excéedd y2@viRd,ablichd rommeson elxamplon Priopeiru ykasel oeged, Co.

i ncreasing ;g Tpl ’%lfg‘d%o%%m;?sz%f i@l ness; 1oy genes &l gz aclpend. On the ot her

hand, when the elastic nodulus in tensile is less than 1 MPa, a reflow
crack is |ikel yFEombéhgaydedPorne Rfaf AT Hif ¢lasi tEomodhl igein
tensile at o5 +240Gii1%,canduct g % frald ovsat RiSteuin@dhest veraeenposi ti on

having an initial |ength of 2 L d. havi t hi ck f abaqut 50
pm i sgcurecﬁ‘aé‘t PPEGE l&r%’e ﬁtﬁrgr?eg nﬁ%ﬁY%a%L%&?gﬁf%ﬁ#g%ﬁeggﬁig l€J’fi | m

is plat®ed idihydrazide compounds such as dicyandiamide, adipic

dihydrazide, etc., guanamine acid, melamine acid, addition
products of an epoxy compound and an imidazole compound,
addition products of an epoxy compound and a dialkylamine,
addition products of an amine and thiourea, addition

20 products of an amine and isocyanate, etc. From the
viewpoint of reducing the activity at room temperature, it
is preferred that the curing accelerator has an adduct
structure.

The formulation amount of (e) the curing accelerator

25 1is preferably 0 to 5.0% by weight, more preferably 0.05 to
3.0% by weight, further preferably 0.2 to 3.0% by weight
based on the total weight of the epoxy resin and the curing
agent. When the formulation amount of the curing accele-
rator exceeds 5.0% by weight, the storage stability of the

30 resultant composition becomes poor, so that the pot life 1is
likely to be insufficient.

Also, in the present invention, it is preferred that

the cured product of the adhesive composition has an
elastic modulus in tensile of 1 to 20 MPa as measured at

35 240°C. When the elastic modulus in tensile exceeds 20 MFa,

the stress relaxation property is lowered, increasing a




a thernostatic chanber at 2400C in a state such that a 10 predeterm ned
load of 1 to 10 kg (W is applied to the cured film After the tepgﬁgggwre
of the cured filmin the chanber reaches 240C, an el ongation (AL) 4
cross- sectional area (S) of the cured ¥¢¥Imare determined to calculate an
elastic nodulus in tensile (E') according to 15 the followng fornmula: E
= LW (eLS) The adhesive conposition of the present invention preferably
exhibits a welghlihess by heatiage ad 2a0LC of 0% hdyosed garad, sy tior e
preferably 1.5% by weight or,|less, further. 20 prefer 1% b i ght or
oo When tHEA SR GHICROLES by FESAThbE 15 Hore tin T P B0 e TR, t he
conposi tion ¢teads 19 1chebe contantmaié®n of the peripheral apparatuses
during the use. Jn the adhesive ¢ osition of t resent invention, 25
for i moroving ¢ helft R BRTT A5 And § e o Sren i 46 Fortow ik fa hi gh
nmol ecul as- we2 ghtCresi condupatd bie Wihowhe Bpoxy, rasiadteesnite added. The
hi gh nol ecul ar - wej in.  CO i bl e wi Sjn i ot
particuIarIygéTﬁﬁ%%%ﬁfﬁgﬁ%?l?%rggiéééﬁ%flp%%ﬂ%gi f@gﬁ%gﬁghpgh nﬁ?ecular 30
wei ght epoxyhaesigsa extckrtsghofrokeewt a70 weh git @peed at esihs; far gme
polarity funGbhenal Oroup=gonl ALpLA0sIURborfne Lare POLRTIL Yol 0ed Lona
group-containing feactive rubbers, etc. can be used. enoxy resins are
commrer ci al | y2 aviag¢tabseationtTohrer 35 XKHset Ov.2 dhake isnathechatade nanes of

Phenot o, oYP- 40, a0 - FNe0Qt 052 YFs P01 2001 @l g9 avaidablg,f1amihenoxy
Associ ates 11 AUG 2004 - 23 Co. in the trade names of PKHC, PKHH, and

PKHJ. Exanpl @4t i bR- nmobBERF aF Dot YR e Bpoxse resi e | i afiefi Wi g the
nol ecul ar - wekighhy, 8P0XYa FI8SE NSaHaY] Ngh S TOLSLH S (MBI GiHa of 3000 to
80, 000 and extr a: hi nol ecul ar-wej ght 5 epoxy. resi ns_havi ng a npl ecul ar
wei ght exceeﬂ?ﬁbl%‘,ggoﬁrei‘szé} J%%ﬁhﬁ%&%? n{%ﬁﬁbﬂ%a‘%‘? NS 59617/ 1995,
59618/ 1995abO61SY 4985, e 5OSL0E 188G 1 6= Al / 3995 1 68327/ 1095 rdiete.)o As
the Targg polacifyy {UNELL OPSL, 91 QUP- contai ning
Ef = LW/ (AL-S)
The adhesive composition of the present invention
preferably exhibits a weight loss by heating at 270°C of 2%
by weight or less, more preferably 1.5% by weight or less, further
20 preferably 1% by weight or less. When the weight loss by heating
is more than the above value, the composition tends to
cause contamination of the peripheral apparatuses during
the use.
In the adhesive composition of the present invention,
25 for improving the flexibility and the resistance to reflow
crack, a high molecular-weight resin compatible with the
epoxy resin can be added. The high molecular-weight resin
compatible with the epoxy resin is not particularly
limited, and, for example, phenoxy resins, high moclecular-
30 weight epoxy resins, extra-high molecular-weight epoxy
resins, large polarity functional group-containing rubbers,
large polarity functional group-containing reactive
rubbers, etc. can be used.
Phenoxy resins are commercially available frem Tohto
35 Kaseil Co., Ltd. in the trade names of Phenotot YP-40 and

Phenotot YP-50, and alsc available from Phenoxy Associates




reactive rubber, a carboxyl group-containing acrylonitrile 10 butadi ene
rubber is commercially available fromJSR Co. in the trade nane of F?ﬁﬁ&

It is preferred that the anobunt to be used of the high nolecular-méig 2004
resin conpatible with the epoxy resinis 40 parts by weight or |ess based
on 100 parts by weight of 15 the epoxy2#esin. Wen the anount exceeds 40
parts by weight, the Tg of the epoxy resin layer is possibly Ilowered. To

t he adhesi ve conposition of the present invention, various kinds of

coupl i ng agent s.ncaumebe rfagret meameesd cell HKGIC, 2K Hiypraowd KHONdi ng at the
Interface bet ‘“’e%&raﬂl hier et hlfi.l?@zld%ol%fcuqaa%re-—u aﬁ.lc%%t %‘ﬁ%eéesofné he, CpYRLT ng
agents include silane type coupling agents, 9 aniUm pe couplTnhg agents,
and al um ndwhaty pe lesupglainTyedgdrht s tdweisi [melny pe nelbaphlay agents are
oSt pr ef erjen 22 5THY YIANS BROROURA Nk AGLMH 1 dip NOLe R 1L Ol aEhY
restricted éen there may be rrenti'oned,%q# or exanp led, an%r)]f? tri c%?%rosi
| ane, vPnylSRORY E8-SHEEhOAEHR0Ey e a % ivtRA 3Nt re et aRAT | §ed00

Vi nylt L ri nelt(&%y%ialp&rﬂ@,stey-p:ag;teha% rBUEEYa fHHY INdd MB kY sid eme, 59618/

y- met hacryl oxypr i net.hoxysil ane,

023, 4 cpodierel SRB YRy R R 1, 1995, 68327/1995,

y- gl yci doxyucapy! t msmethleoX)ssideaneyl arigly ciutaxyironal group-containing
propyl met hyl di net hoxysi | ane,_y-glyci doxypraopyl net hyl di - et hoxysilane,
R 27 (ari nGEC S SHRERaR Goui TS Hetn G e e g SEIPIURL LD
N P- ( ah® noétunyald)i-eynea mivipdysropyd roetrimyd wh it hoxav Bl s lantrom JSR Co. in

y-am nopr opylt i 0 i , henyl -y-am no- propyl trinmethoxysil ane,
Y er capt opySpy r%ﬁgnét%ﬁgx%}slpﬁﬁéﬁ 11 AUG 2004 - 24 |

y- mer capt opr opy Ittr itét BeRysirrase,t i3 tarfilro prspyr tretchyd adius ed ok ysh ¢ ahbgh
- ure ] S I i 1 in is
3-ur ei dopr eyl MQESH N s 13 WRAH0-1 KIrORY 41 1 4Rt hoxy:s) | Ane

3-am nopropyl tri nmet hoxysi | ane, 3- ,

armi nopr opy %% PIRS(ES- Rt SN ok y-SthB33HT | et O N-Bst hy/1 0 weight of
3-am nepr omet leipdBdn@essin .aneihdd iaE NeReRY leddd 4008 hOXYpa St & ape,

(4 o0 Mol daolcl o O] IR S A1
propyl - net Rywaireet.hoxysi | ane, 3-chl oropropyl - net hyl di -
To the adhesive composition of the present invention,
various kinds of coupling agents can be further added for

20 improving bonding at the interface between different kinds
of materials. Examples of the coupling agents include
silane type coupling agents, titanium type coupling agents,
and aluminum type coupling agents, and the silane type
coupling agents are most preferred.

25 The silane type coupling agent is not particularly
restricted and there may be menticned, for example, vinyl-
trichlorosilane, vinyltris(p-methoxyethoxy)}silane, vinyl-
triethoxysilane, vinyltrimethoxysilane, y-methacryloxy-
propyltrimethoxysilane, y-methacryloxypropylmethyldi-

30 methoxysilane, B-(3,4-epoxycyclohexyl)ethyltrimethoxy-
silane, y-glycidoxypropyltrimethoxysilane, y-glycidoxy-
propylmethyldimethoxysilane, y-glycidoxypropylmethyldi-
ethoxysilane, N-B-(amincethyl)-y-aminopropyltrimethoxy-
silane, N-B-(amincethyl)-y-aminopropylmethyldimethoxy-

35 silane, y-aminopropyltriethoxysilane, N-phenyl-y-amino-

propyltrimethoxysilane, y-mercaptopropyltrimethoxysilane,




met hoxysi | ane, 3-chl oropropyl - di met hoxysi | ane, 3-cyano 10

propyl -triethoxysil ane, hexarnethyl disilazane, N, 0-bis(tri-

met hyl si |yl )acet ami de, nethyl trimethoxysilane, nethyltri- ethoxysil &deAUb 2004
ethyltrichlorosilane, n-propyltrinmethoxy- silane, isobutyltrinethoxysilane,
anyltrichlorosilane, octyltriethoxysiEdne, phenyltrinethoxysil ane,
phenyltri 15 ethoxysilane, nmethyltri(nethacryl oyl oxyethoxy)sil ane,

met hyltri (gl yci dyl oxy)silane, N-[3-(N-vinylbenzyl am no-

et hyl ) - y- ani-nepeapybprbpplhexyshloaye,i lacteqdacumdinmtdod f 1dnet il di e

thoxyS|IyI)éng%QJ nnDnl cth&g% S?ylgpigé% xggyiane, §hX|Q 8h|or05|

| ane, y- chloropropy
y- chIoroprGﬂﬂDﬁﬁﬂnﬂmﬁﬁﬁdKM@&ﬂdmﬂma3tamn@®mV¢§Ylthmsbhoxyanaaee, 3-

di met hyl si | yl | t ﬁg@% | s§;l _
triisoc anate 3% ﬁshmﬁaﬁgwér%%iﬁéy a%%%%gyt%t rai §%§%%§¥e gl%éﬁ%yl
et hoxys |arﬁeaun§c§x§3paﬁmydtrléwthq>hb% %mpo@wm@pb@pﬂ%eﬂrsmﬁghswxmr in

conbi nat i ony ;3% f, t3M0 O wr@y&@ﬂmmﬁ@pil Jﬂepﬁégﬁﬂtyﬂmémsxgoupl i ng
agent is not partlcularl limted and. there may be nentioned or exanpl e,

i sopr opyl - %%%%ﬁﬁ%ﬂﬁnﬂeqq%%ﬁ%&%ﬁy?%%%Y%p??%ﬁ%%@%éﬁ?y*@%%st%a?%?FapFPfanate
| Sopr opy! t ribasacyidanzArnassi {anyb: 14@nas ecn 0cose05 PPYAEORS1aRFOYI di acr i

tit t | .t d - h tit
| sopr opyl ¢ FTFORRAHEIANS 1 11 dibl 2L TRopr Gy FRSE U bLESF by P o5HBeRRa o)
titanate, lpmmpynnﬁrlaﬁhdeBEﬂammetMQ*ametmgﬁﬁﬂﬁglazane, N,O-bis(tri-

tetrai sopr ( ~
tetraoctyl%ﬁﬁ%ﬁhgsqaﬂéf¥6ﬂ3§%ﬁ§$ &%%h#i%égﬁ%fhoxy51lane, methyltri
tetra(2, 2- mtéidwsoﬂm,hwtmymwk)mwmlane decyt yphbsphine ehekyanat e,

di cunyl phenyhoxyacetas, & ﬂ@¥¥ﬁéﬁhéx% s M 2004001 2P chlorosilane,

bi s(di oct yl'pyr ophosphat e)oxyacet at e i t anat e, tetralso- propyl titanate,

t et r anor mal BUKHE S ERHE LIRS RRPRARREBLIQE MK YS 1 benay( 2PReAYE RELYI )

titanags, téﬂramygmmﬁt Y@t or ¢ ﬂ@txﬁetﬂ@@&ww@mw@@@@&yi acehpaat e,
titaniumoctylene 5 glycolate, titapiumlactate ammoniumsalt, titani um

| actate, ttSHMYEhIA %ﬁ?%@%%ﬂﬁyh%%% nenol'y y&gon?Y%EﬁPEH+a§%88rate
t et r amet hyletorihot {Haatiaion rd@t raeityt hetyhiokadé | anet £det el daps opyl [3-

orthoti tanagtefiige roa}h;ss% utly)l

propyl]ammonium chloride, y-chloropropyl-
methyldichlorosilane, y-chleoropropylmethyldimethoxysilane,

20 y-chloropropylmethyldiethexysilane, trimethylsilyl iso-
cyanate, dimethylsilyl isocyanate, methylsilyltriiso-
cyanate, vinylsilyl triisccyanate, phenylsilyl triiso-
cyanate, tetraisocyanate silane, ethoxysilane isocyanate,
etc. These compounds can be used singly or in combination

25 of two or more kinds thereof.

The titanium type coupling agent is not particularly
limited and there may be mentioned, for example, isopropyl-
trioctanoyl titanate, isopropyldimethacrylisostearoyl
titanate, isopropyltridodecylbenzenesulfonyl titanate,

30 isopropylisostearoyldiacryl titanate, isopropyltri({dioctyl-
phosphate} titanate, isopropyltricumylphenyl titanate,
isopropyltris(dioctylpyrophosphate) titanate, isopropyl-
tris(n-aminoethyl) titanate, tetraiscpropylbis({dioctyl-

phosphite) titanate, tetraoctylbis(ditridecylphosphite)
35 titanate, tetra(2,2-diallyloxymethyl-l-butyl)bis(ditri-
decyl)phosphite titanate, dicumylphenyloxyacetate titanate,




orthotitanate, stearyl titanate, cresyl titanate nonomer, 10 cresyl
titanate pol yner, diisopropoxy-bis(2,4-pentadionate) titanium (IV),
“diisopropyl-bis-triethanolam no titanate, octyl eneglycol titanate,] 1 AUG 2004
tetra-n-butoxy titaniumpolyner, tri-n-butoxytitanium nonostearate

pol ymer, tri-n-butoxy- titanium nonostéarate, etc. These conpounds can be
used 15 singly or in conbination of two or nore kinds thereof. The

al um num type coupling agent is not particularly limted and there may be
ment i oned, bfisr(déxarylle.y raipdwsmim t el vl @ tedp duindnstueh tastraiso-

et hyl aceto e alum_num dij. so- , & U pum -
tris(ethyl%%gF écggggéa?%él%§t2%3¥§%§§xg§éﬁaf§'a umnﬂn#%ﬁ¥%o%%%%@ g?e,

al umi num msid&cet et raderatdhild ety dddiasmdet atte)t aml Wi atetylaceto-

tris(acetyhagel 0Ru1348)kandhMRWe MNQ SARPOYIPNooLROXYEF TWhe | _
acet oacetate, alum numdi-n-butoXi de-nono-ethyl acet oacetate, al um numdi -
i SO- pr opoxiFACRERGCat Ky IEACEPTadatHIdE e ATONHY A ki Ntk P51 WRchol at es such

as al um numaicEeREQPYiake i LD NAERAD WY & (il NWn Oi i $@Ps OpY] 8481 um

al um num sec-butyrate, alumnum ethylate, etc. These conpounds can be used
singly or iPhe3EGHE n&CiFGATS o Vr-Tred-addtds therefithyh Qe of

obt ai ni ng efiftaeias eand chealy ro@sils terite t30: driveresof t dtsraved dbw@Sy T educi ng t he
cost, it is preferred that _ an unt_ of_ the coupling agent to be added is
0 1o 10 pRAtEy HGRY BLSEHYan O HA s By Wl ghtEOF themCOYARE” wei ght
of thel®esicre.syRurttittenatieo plemedhe si vies aporposd t+iors 6F, 4 hee prademnatdb

i nvent i on, 0 ad30r0i0 AN il QR G JIPU 4 L0, IOV ER RS i ol 2004 - 26
insulation reltability when absorbing nol sture, an 1on capturing agent can

be added. P§&vileRegdpicodi ivg tagertte i et Tpdruti ot dvd yani v trell vaad: a

conpound KRQWN na% & QRR%an AR RE S RBNHT NG AGAM r f OF r PLEVISRE bRG- COpper

fromionizing 5 and dissolving out, for exanple, a triazi nethiol conpound

and a bi spienGP Y hEPEFFEATE SyerfttTan B I PRI hoTHR BfHi 8SFdn

adsor besit s s3ueh ya®rZiinc erintnriaHieanstt anid rmnynodd sitidis t yiperaagnesi um

al uni num conpounds g30.¢ Usedd Lol LUA NNGA SIfect. plrrg at by
limited and there may be mentioned, for example, aluminum
chelate compounds such as ethylacetoacetate aluminum diiso-
propylate, aluminum tris{ethylacetoacetate), alkylaceto-

20 acetate aluminum diisopropylate, aluminum monoacetyl-
acetatobis(ethylacetoacetate), aluminum tris(acetylaceton-
ate), aluminum-monoisopropoxymonocleoxyethyl acetoacetate,
aluminum-di-n-butoxide-mono-ethylacetoacetate, aluminum-di-
iso-propoxide-mono-ethylacetoacetate, etc., and aluminum

25 alcholates such as aluminum isopropylate, mono-sec-butoxy-
aluminum diisopropylate, aluminum-sec-butyrate, aluminum
ethylate, etc. These compounds can be used singly or in
combination of two or more kinds thereof.

In view of obtaining effects and heat resistance

30 thereof as well as reducing the cost, it is preferred that
an amount of the coupling agent to be added is 0 to 10
parts by weight based on 100 parts by weight of the total
weight of the resins.

Further, to the adhesive composition of the present

35 inventicn, for adsorbing an ionic impurity to improve the




10 tion and excellent heat resistance and reducing the cost, it is
preferred that the anmount of the ion capturing agent added is O to %%U 004
parts by wei ght based on 100 parts by weight of the adhesive conpo;it|&¥
As mentioned above, each of the adhesive conposition 15 and the adhesive
filmof the present invention conprise3ba- conposition conprising (a) an
epoxy resin, (b) a curing agent, (c) a polyner conpound inconpatible with
the epoxy resin, and optionally (d) a filler and/or (e) a curing

accel er at odnsmierteion tried icdnparnantar elsapdriatedidigoutew 20 phases after
bei ng cure I j ch - i 0 ereof . The term?* . phases”
used here %r? ?:(I:l\zgtlgl t a'?lttt gé%?:a pro'dut?rth%]zgé%rgnéal% Lg&ﬁldg(fi%é%%gmlg

st ruct ur e. MPtfe paritsicandslivh-lsad tstducandt @ GHRPNPrigsait anventPPPefeans a

ununi f or m $iRACleUS CRIMMIINS) NGyeih (€O NQUA Phase dd8i & el 2P0k P2 88g
"sea") and a di'spérsed phase (referred to as "islands") described in; for
exanpl €3 pa&Fe 4SS LVBGIg YT, NW MataRR i/ ohek Pt Tt Pot Yader < 2rpeynd

publi shed hwnd KYGRISPREnSHURRAN QR AudiHY .adsntviewedéd nuddhe, C408S:i8€ckkoN

of the adhesi.ve .conposition in a cured state, which is 3 golished and
exani ned ufder, 187y 2dSPrOEh md' 1 rﬁ?eﬁ%ﬁﬁ?%ﬁ?mrﬁ%&%s%%%e.nW+P?%% present
i nventi on, bdaatutof thive adhesdsdieim cinpuisiumn croresshinde adhese vies€édl m of t he
present inventiaqn er ej .CO ents eof e rated.into two 35
phases after be?ﬁ‘g V\ggﬁeg’fgs?tb&%elmr}elgpqon%r} heefé(::erkggt'rssa-lsmeec iaoflqpfhtgﬁeeo?acﬁqs

achi evedl byiancampbosixdedd amti dlexonadisesanre EnAUER0oUNg 2Ave epdiky resin,
a cyanate r:esisn, i S| rd ymer
conpound i nlgzr%p%a I beﬁe%%lv%%cttmags %%\C%n@e@néﬁgol}@g%} r%%?ﬁgénﬂg r's?&?tbber,

an acryl onigdded |ig Buttadiléhe@aiibb&ry e isght doreed ubek00 pA y&f ePhane, 5

pol yi m de, \Ralgyamgeividdedrnd v copglydmeiiged product or a mxture
thereof, and optionally a fjller and/or a curing  accelerator, or. its

filmstate matefSaefdn RGeS Fi 1590 I tHE AESHYS KM Dht L1 om t he
vi ewpoi it efnd abicaiadRinRg iexc et il lento Adhesi o hat yweanrd el seac@ahesesandat he

composition comprising (a) an epoxy resin, (b) a curing
agent, (c) a polymer compound incompatible with the epoxy
resin, and optionally {(d) a filler and/or {e) a curing
accelerator, wherein the components are separated into two

20 phases after being cured as viewed in the cross-section
thereof. The term "two phases" used here indicates that
the cured product has an islands-in-sea structure. The
"islands-in-sea structure" in the present invention means a
ununiform structure comprising a continuous phase (referred

25 to as "sea") and a dispersed phase (referred to as
"islands") described in, for example, page 16 of "Polymer
New Material one point Polymer Alloy", published by
KYORITSU SHUPPAN CO., LTD., as viewed in the cross-section
of the adhesive composition in a cured state, which is

30 polished and examined under, e.g., a scanning type electron
microscope.

In the present invention, each of the adhesive

composition and the adhesive film of the present invention
wherein the components thereof are separated into two

35 phases after being cured as viewed in the cross-section

thereof is achieved by a composition which comprises an




10 i slands phase and excellent adhesiveness, it is preferred that the two
phases conprise a sea phase and an islands phase, wherein, a length of
outer periphery of the islands phase represented by S and an area dfl &G 2004
cross- section represented by V, satisfy a relationship repre 15 sented by
the followng fornula (1): S/Tv > 3.6 %{) Further, fromthe viewpoint of
obt ai ning further excellent adhesion betmeen the sea phase and the i sl ands
phase, it is preferred that, in the above formula (1), the relationship:
20 S/ (V )epoxyOrE$i$atBshyamaﬂatndﬁimwesqﬂ&ﬂaﬂ&nﬂﬁen&nean@ @fcthéng
adhesive ¢ | nd _t erein a com
prise a segg%ﬁgszh%n %5% i 1 gﬁﬁggﬂhase éﬁéﬁrt %ﬁﬁﬁ%ﬁ%?i%vﬁ% e %ﬁ%e

peri phery @bowherﬁ§h@nd§©ﬁh@§@Mﬂiﬁmx&nxa@mﬂﬁ|Kubbﬁrﬁuamf@©rwieaitsfy t he

rel ati onshig egﬁﬁgggg%g By R/ ]Jénsfllé%ﬁ%'éhéﬁ ﬁ&Q%ﬁﬁ@%tn%ﬁgﬁ by a

conposition mhlc com prises aﬁlﬁfoxy resin an age erefor
and a Ppol PRerigéasoumdliveesasaa vitth & eorMoree tiest®, Peducexanphe, a

phenoxy regiiRirugRd thefrddrer aard & i B0 accel ef al i /ool éérthtgm state
material (an adhesive flln). It, is especially preferred that

conposi t i 0RCERLIETROTeoRtailts & ifiMatHaratieuday | {2k %@W?%%V%a‘@t%@) an
average particle dhanpké@eak QR tiowd). I wn il thietwpdint Sof preferred
that the fi Ier i.s sil 3l%$%'a ur f.ace .t her eof %g S co ted with gg
organi ¢ suBSaRter IﬁxFﬁ ?%ﬁﬂﬂn? Feqther® %29 WA Hieauc
2004 -128 iadhesisvehacrpasic eomwaillieott gidress javarureg, tmrtod1mtp:hsaﬂengea
storage el agticc aadul s AL, 2406 of dﬁbe 20,4030 he adhes ve. conmesi ti on

havi ng such propertles s achi eve a conp conprlses for
exanpl e, aRhaseepoif redsin a deésgetrtat raersmmteaz: p‘-rferrvametrrr esf nthand a curing

agent therekahngd mla)é%e&e@q@wﬁ%d W@aédcmaﬁt wéh 46, abgyesresin, and
a filler and a curing accelerator. is especially preferred that the

conp05|t|oﬁe€5ﬁP§|ﬁ§p§e%ﬁqqﬁ§'bﬂxﬂwlqﬁﬂ%ﬁﬁ%/%N%ﬁ%ﬁ%ﬁﬂ%ﬁ%%?l??%FehaV|ng an
averages sented by the following formula (1):

s/y v > 3.6 (1.
Further, from the viewpoint of obtaining further excellent
adhesion between the sea phase and the islands phase, it is
preferred that, in the above formula (1), the relationship:
20 s/(VY%) > 4.0 is satisfied.

In the present invention, each of the adhesive compo-
sition and the adhesive film wherein the two phases com-
prise a sea phase and an islands phase wherein length S of
the outer periphery of the islands phase and cross-section-

25 al area V satisfy the relationship represented by S/ (vY?) >
3.6 is achieved, for example, by a composition which com-
prises an epoxy resin and a curing agent therefor, and a
polymer compound incompatible with the above resin, for
example, a phenoxy resin, and a filler and a curing

30 accelerator, or its film-state material (an adhesive film).
It is especially preferred that the composition or film
contains a filler, particularly a filler having an average
particle diameter of 0.005 to 0.1 pm. Further, it is
preferred that the filler is silica and a surface thereof

35 1is coated with an organic substance.

In the present invention, there is provided an




10 particle diameter of 0.005 to 0.1 pm In the present invention, there is
further provided an adhesive conposition or its filmstate materl al

adhe- sive filn wherein, in a cured state, it has pores having év]e‘{]@gz@m
dianeter of 0.01 pmto 2 pm and the volune 15 percentage of the pores IS
0.1 to 20% by vol une. The adhesive fil#% of the present invention has pores
havi ng an average dianeter of 0.01 to 2.0 pm nore prefer- ably 0.03 to 0.1
pm In the present invention, the pores in the adhesive 20 film nmean

voi ds, spaaelhesdwegapmpoaridtiidrre venerragel vl sareeteerr e dbfp i qporiesv imeans  a

di ameter of | r n |_u fot e re i erted to that of
sphere. V\henotr%§ a\?gragtg dlgname\iglr 5t 221 c{(;roeﬂgqigt 22302 Kan 0.01 pm or
nmore than 2.0 pfhet IadhESIVeeSJOmp@ﬁce:l(osurmeES‘S} 28 h n;gfqmefﬂm/seriisng of the

adhesi ve s% ﬁ gp)&h %rsj_t[ ‘?1 \m{ l.% Eﬁ{* eaﬁge &f - the in t he

adhesi ve mis 0 by vo ume perce age is |less
t han 0.3% Bpows! Gﬁélntfhél @B*faé@ttealrmi-ﬁdﬂat %Wheff@rl{m i$ 19t td4d pores is poor
and the PCEurr@%k;sta @91% i$,e3Q Q0N 2 PHTE DO RMANE 19XE g ten 20%
by volune, the reflow resistance and reS| st ance are lowered. It_ is
more pref eth8d 2ORIE £RE Por 88 e TildSdr SO iForiRy Acafd ke 1

per cent age igf ekhecpaney Ip&ecfélr@ﬁcﬁttﬂﬁﬁ))thd heonfald i org aiteoichs 35 (1) In a

vi ew t hrou scanni_n RE. el ectr r osc E a square re i on,
naving & siad LRt AT ORILRIHY FO0 FETR Fo0a Lok TATIAE S Htdge
particle dpamttieleotiite third lcefr udd ard 0 vhileh has 50 pores, is sel ected.

(2) The area of ihessauace chedion and dihe diahdl o 03 G 16, A 8 o5, ar e

determ ned by th ‘t ransparen ving a uniform
density anddamsséwven COmmD@mtelg‘l oy pltec dd 1air S tee <SEM shatadgr @ph, adiei-al | t he

S0 pores 3ugel :99ql Rhcdongh abf 4 N ldAA ROM O AR Y ning(3) The
predeterm ned area portion (|nclud|n the 50 pores
an average diameter of pm to Z pm, and the volume
15 percentage of the pores is 0.1 to 20% by volume.

The adhesive film of the present invention has pores
having an average diameter of 0.01 to 2.0 pm, more prefer-
ably 0.03 to 0.1 um.

In the present invention, the pores in the adhesive

20 film mean voids, spaces, or gaps, and the average diameter
of the pores means a diameter of a sphere when the volume
of the pore is converted to that of sphere.

When the average diameter of the pores is less than
0.01 pm or more than 2.0 pm, the PCT resistance {suppress-

25 ing the lowering of the adhesive strength) may be poor.

The volume percentage of the pores in the adhesive
film is 0.1 to 20% by volume. When the volume percentage
is less than 0.1% by volume, the effect aimed at by
formation of the pores is poor and the PCT resistance 1is

30 poor. When the volume percentage exceeds 20% by volume,
the reflow resistance and PCT resistance are lowered. It
is more preferred that the pores are dispersed uniformly.

The volume percentage of the pores is calculated by
the following method.

35 (1) In a view through a scanning type electron microscope

(SEM), a square region, having a side with a length of 100




10 portions) is traced by a pen in the same manner as in Item (2) above,
and the traced portion is cut out. (4) The wei ght of each of the cut L@G 2004
portions obtained in Itens (2) and (3) above is neasured to determ'ple
(2)/(3) wvalue. 15 ( 5) V(2) / (3) ] 3/2 is determned. (6) The seguence
of the operations in Itens (1) to (5) 2%bove is repeated five tines, and an
average of V values obtained is taken as a volune percentage. It is
especially preferred that each of the adhesive 20 conposition and the
adhesi ve fichineef thheapresert danertliconiamed seb he uf £l ¢r odsietl afida
corrp05|t|onwhc ogpri ses (a) a Xy, resin, (b) a curing agent, (c) a
pol ymer COh‘pOUhdHI %cgerrpgﬂrbl € Wi etlheote%oxy resin, and optionally (d) a
filler and (Ee) Taecarrengoicctéﬂeersalime whegrigim aatitid toml heredasf pbhes

having an guerAgesLATLEl Gl o i AL ARG Nfs gl er cent age of

the pores in e conposi- tion or oby volume. In
addi ti on, tﬁaﬂﬁéaﬁﬁé%rftllﬂh\héﬂthnéh a U drfe g d%?&)kmdeiﬁcérﬁfadﬁé%ﬁlve film

whi ch Ilmrtﬁll:qzﬂ@rslsngsl @Jlfalc%\a 30 rafd &JEM MM Pr 83h SUn T2 BO% RE b@SS.
Wien the lowering in flow of the adheswe filmis 50% or less, the

adhesi ve fPPREEaRTBe CEAFERt EYedudY 6 et TaIRE ROBE IRT AL ¢ ofgtt er m

enabl i ng aclheng storage. The Iovveri ng in flow can be neasured according to

the foll ow rocedure., an _adhesi ve, nc out into a

Sanpl o 11 ADS 3884BE2SE iy Frad @HIER Sl B G cel Bt rber

condi tilnspostudchnthat. st e atcerp drvataurpe sml@i)(é, dadmee prassar eas sid MPap  and

the tinme iﬁg}saﬁg‘}gndﬁnd LR riespect Oq: QU 1353@%1?? l,flengt hs of portions
a

squeezed o from the original "size neasure wo points per each
sanpl e by réan¥hef Waﬁgh@ptqu@Ith (ﬂfostd@péﬂtfo et v heosh @lved biged| eagt h,

and this vabpe i3t aken (%? & P AW ;e sy PR d Qf‘eﬁé‘frﬁi&é 5' Py / ypunt
F(O} and the flow am)unt F(72) after 72 hours at 60C, the lowering rate of

the flow aF@éHe72 hours at 60C is
15  (5) V = [(2}/(3)1%?% is determined.

(6) The sequence of the operations in Items (1) to (5)
above 1s repeated five times, and an average of V wvalues
obtained 1is taken as a volume percentage.

It is especially preferred that each of the adhesive

20 composition and the adhesive film of the present invention
comprises a cured product of a composition which comprises
(a) an epoxy resin, (b) a curing agent, (c) a polymer
compound incompatible with the epoxy resin, and optionally
(d) a filler and (e) & curing accelerator, wherein each of

25 them has pores having an average diameter of 0.01 to 2.0
pm, and the volume percentage of the pores in the composi-
tion ¢or film cured is 0.1 te 20% by volume.

In addition, in the present invention, there is
provided an adhesive film which limits lowering in flow

30 after 72 hours at 60°C of 50% or less.

When the lowering in flow of the adhesive film is 50%
or less, the adhesive film can be advantageously stored at
25°C or 5°C for a long term, enabling a long storage. The
lowering in flow can be measured according to the following

35 procedure.
First, an adhesive film is punched out into a sample




10 determned by the following fornmula: Lowering rate of flow (%
(F(O-F(72)) /F(O x 100 Further, the adhesive filmof the presentl AUG 2004
invention conprises a cured product of a conposition which conprises (a)
an epoxy resin, (b) a curing agent, (c a pol ymer 15 conpound i nconpati bl e
with the epoxy resin, (d) a filler, —ah® {e) a curing accelerator, and it

is preferred that conponents (a) to (e) satisfy the relationship
represented by the following fornula: 0.75 > a/b 20 wherein a represents a
contact an@lasiofg (d)sitdee o |1 em Wil lematret pmﬂﬂbdﬂrwmﬂesemmmdthQM$act

ngl e th t er. .Qf 0
COh‘pOSYV![I on conpri si ng corrp nent s (al) he adhesi ve
ang sufgl @h Q! E%ém% éé%aéﬁgéiﬂ§Qg$YCp;%Hé¥?f§§%&¥%5ﬂ% %
fi | m havi ngnchéhgbdiaendst ildned qorslrer - Ritds neapart dohi ter pymples,

conposi ti on WHtER GEFRIrRE8%n d WqusAPl Kt %&PCB% r&sidind Cyppatg-Lesin,
a phenolic resin, a curing agent therefor, a pol yrrer corrpound I nconpati bl e

with the aBS@#sUres Rt fi4i0 Hodmi%e Poh AT ISabebY Aiedes of an
acrylonitr ldpehfa.{atla@hl@l@srd@tptéerto ReRid dcione a@@b&!na@@ly@ﬁ@thi hai@, this

ol yi m de, | yam dei and copol msr e dct or, ture
e bt R o aR e A A oM e e d e ar Ev £

filmstat eanmmelru &y, acspectiealilgw td]mwdhe?s(hﬂeafﬂtleln |7§ achirevedt B0 “an

adhesive 35,fil,m whi.c r| S an epoxy. resj curl n ent
t herefor, %ﬁlee&gwerln&lp- cont afﬁclhneg élcorw Iaif{:te"cronqal noeursb &ﬁ@AJUE 2004 -
31 i nt@rrpaiieltblrelmetdh vhede dvd loovitrey rﬁm:gmlLlai to 2. 0% by wei ght of

gl ycidyl acryl atL%w%&fglgyg_Jg% v Jethags y(l%qt e, a(PEd tﬁ )W@{I ghty average

nol ecul ar wei ght o nore, and a fil 726{ d curi ng

accel erator. |t fugtiege 3h@ a@ldfgﬁsm‘f@r érirday afo tﬁsee mmwnwwcp@w ng a

softeni ng R s¥fs W0 Yed Y @ddW tdera ddmdcs R erietl M1 bes
phenolic resin represented by the general formula (]) as a curing agent.

It is prefdPled™ FRO*hd Adfiesi \RY 14 IFHOME HIPHeselft) 2 polymer

15 compound incompatible with the epoxy resin, (d) a filler,
and (e) a curing accelerator, and it is preferred that
components {a) to (e) satisfy the relationship represented
by the following formula:

0.75 > a/b

20 wherein a represents a contact angle of {d) the filler

with water, and b represents a contact angle with

water of a material obtained by coating and drying the

composition comprising components (a), (b), (c) and
{e).
25 The adhesive film having the above-mentioned proper-

ties can be achieved by a composition which comprises, for
example, an epoxy resin, a cyanate resin, a phenolic resin,
a curing agent therefor, a polymer compound incompatible
with the above resin, for example, an acryl rubber, an

30 acrylonitrile-butadiene rubber, a silicone rubber, polyure-
thane, polyimide, polyamideimide, and a copolymerized
product or a mixture thereof, and opticnally a filler
and/or a curing accelerator, or its film-state material.
Especially, the adhesive film is achieved by an adhesive

i5 film which comprises an epoxy resin and a curing agent

therefor, an epoxy group-containing acrylic copolymer being




10 invention is obtained by coating and drying the adhesive conp05|t|on
conpri sing the above-nentioned conponents (a) to (e), wherein the 171AUG 2004
conponents of the above-nentioned (a) to (e) are selected so that the
relationship: 0.75 > a/b (wherein each of a and b is as defined above) is
satisfied. 15 It is preferred that thedtetationship: 0.75 > a/b is
satisfied, that is, a/b is preferably less than 0.75, nore preferably |ess
t han 0. 66, especially preferably I ess than 0.50. The lower limt of a/bis
about 0. 25inwhewad/ilplies wB.th5 tdre georand tdwn iy ehesstaf ef% 29 absor bi ng

nmoi sture fi t IS
nmeasur ed gmél gltg%g\r/ lye&eltl on a?(tr%taigdeo%v@h Hetg{)ecritlé?%a& gayngt(gé?al
obt ai ned bya&pBIdy ién el tc FriFo s P koHpra B-we ¥ & hef cbipohehter(a), (b),

(c) and (ehozRd dny RO NG &35 LGOS MYy aRRtd Bbratdhe. cont act aggke b with
water is nea ured in the sane manner as 1n contact angle a. _Further, it

i s preferr&dethdt PEELR TSRS HeE atfire SN ERIMHIG DM ERHT he SQARESRYRIf i | m of
ggef preslentaolm\teraatfl G ° CCQ:rfprIrloSz% tgmlmmneﬂt Sls/%é@réﬁefﬁédl ﬂotheeLahbow ng

or mu at on ratios: to 17 t of the_sum t he_epoxy
Cesin | andePRRoE ity TRRRRSSHeD Ko T e thr o Sranere (LY ha Bolymer
conpound; cOrdhgt egktQ% by wei ght of (d) the filler; and 35 0.05 to 3.0%
by wei ght of (e).t ri r.at e unt of
the sum of (a) %Ih:eq%l%iﬁé%%5%§ice&%fa tg{eoxéy&ltéesgji‘% agnﬁ‘lrr% bc?f ﬂ%c%rl n%lqggent
is 17.100t 0ia9eb%ilop iweiciiaingierpyt heoamnmtand dessng hidne 1a?d1@%byewe| ght,
the adhesi e I 1

‘6%8%1%1;1‘0% d“é‘ﬂllpfh?n étgt \ll/ﬁ]r{éc ‘ﬂ ]@&le hd ol & cérg&gnéﬁt

i nsufficient ot he anount 5 excee 49. 5% b vvel ght,
the el asti Eond@ul-ughEdiRds) ttdeEORRANIH YT | 41e s2he &t TreRel ehad éat ati o of

(a) the epeyy (§Sia}el %el(e@tetc{"esd:‘*lfﬂeng agente {{@odMipatd 0‘]’5'§ §;3b67 to

75:25. \When the ratio of thee resin (a).is . too lar in
(wherein each of a a is as ée ined abova)gfs satlsfled.

15 It is preferred that the relationship: 0.75 > a/b is
satisfied, that is, a/b is preferably less than 0.75, more
preferably less than 0.66, especially preferably less than
0.50. The lower limit of a/b is about 0.25.

When a/b is 0.75 or more, the adhesiveness after

20 absorbing moisture may be poor.

The contact angle a of the filler with water 1is
measured by the above-mentioned method. With respect to
the material obtained by applying the composition compris-
ing the components (a), (b), {(c) and (e) and drying the

25 composition applied, the contact angle b with water is
measured in the same manner as in contact angle a.

Further, it is preferred that each of the adhesive
composition and the adhesive film of the present invention
comprises the components {(a) to ({e) in the following

30 formulation ratios:

49.5 to 17.0% by weight of the sum of {(a}) the epoxy resin
and (b) the curing agent;

50.0 to 70.0% by weight of (c¢) the polymer compound;

0.45 to 10.0% by weight of (d) the filler; and

35 0.05 to 3.0% by weight of (e) the curing accelerator.

It is preferred that the amount of the sum of (a) the




10 above ratio, the heat resistance and noldability (flow ability) tend to
be unsatisfactory. Wien the ratio of (b) the curing agent is too |drighUG 104
the above ratio, the noldability (flowability) tends to be insufficient.
By using the composition having the above-nentioned 15 fornulation, an
adhesive filmexcellent in heat resistafce after absorbing noisture,

refl ow resi stance, adhesiveness after absorbing noisture, etc. can be
obtained. It is preferred that the adhesive filmof the present invention
conpri ses Epeoxydhesiive aoghpdsi tihen overned regdret 20 W B rapi99i8%0b24 to
1.0, where A:repres t i ght t resif.an b) the
phenolic ré@ilﬁ%Er'epﬁgtgzln:tE% t?g&ﬂ]nee,\gb%\%e%rénﬁna' ll(qf)da%;n BW%Z t?%’se%?é t he
wei ght of @Edhesh&eaesyl i ¢heos il ciorit al MR B §0 6% By Wenghtoof a

reactive gpQURLGRAHAINIRG MORYERLANEHEBYIHKhS Jmaei e avenage nol ecul ar
wei ght of 100,000 or. nmore. In the present invention, there IS%8FOVIded an

adhesi ve f CREERRISCH 2 OfpAYs &€ 19N ami it &l 2 ied BBHHE 6319 heCabBve

adhesi ve caempodiatrigen and a polyimde film wherein the | am nated cured

product has a pg%l .strengt h of 0 Nm.,or np eﬁa}s asured at 240C_In
addition, in thé" preSEft STivEtTET, & Het'ed sotf)r i (HROHANERF YR FPI m
wherein, whéen tthe lcamimat edjecur ed grotrictratsisiubljeci®o® oconddskbire

absorption_ treatnent. and t ubj e . he t [ren 0 or 120
seconds, th SR &% é:r?t%ﬁ%an(%qﬁahzedb%;?%éﬁ%e%&pr?o?dctl%g‘gi no‘%r@%ffgr%%el i ng
with aldi amdose gltdo,mbher hesrte. refurttverce iand heolptasiehtty nyghovon, there
is 11 AUG 2004 i+ 33 (;erelraovaod%% A conduct .o depiLe wher gl o; owWhen (bhe
device is subjected to noisture absorption treatnment at 85C and a

rel ative hirfiedicyr 1610 @81%0ftorl 516 NI EY e aritl ke PP et - hrB8h a refl ow
furnace at GG 120 SerRMS, i dhe edesud afd dewi £ dogs: not suffer

peeling with a dianeter of 1 nm or. nore between the adhesive |ayer and the
seni conduct or cHiYp USERGh T8 REPRSNE- M T Hithe U TR AT ARG Ehe
sen copsluctferme\\tdensark e dedy iexe f iy secorposit ion artthresistance

after absorbing moisture, reflow resistance, adhesiveness
after absorbing moisture, etc. can be obtained.

It is preferred that the adhesive film of the present
invention comprises the adhesive composition wherein the

20 A/B ratio is 0.24 to 1.0, where A represents the total
weight of (a) the epoxy resin and (b) the phenolic resin
represented by the above formula (I} and B represents the
weight of (c) the acrylic copolymer containing 0.5 to 6% by
weight of a reactive group-containing monomer and having a

25 weight average molecular weight of 100,000 or more.

In the present invention, there is provided an
adhesive film which comprises a laminated cured product of
the above adhesive compesition and a polyimide film,
wherein the laminated cured product has a peel strength of

30 S0 N/m or more as measured at 240°C. In addition, in the
present invention, there is provided the adhesive film
wherein, when the laminated cured product is subjected to
moisture absorption treatment and then subjected to heat
treatment at 260°C for 120 seconds, the resultant laminated

35 cured product does not suffer peeling with a diameter of 2

mm or more. Further, in the present invention, there is




10 conprises, for exanple, an epoxy resin, a cyanate resin, a phenoli?
resin and a curing agent therefor, a polynmer conpound bei ng i nconpa it UG 2004

with these and having a cross- |inkable functional group, and optionally a
filler and/or a <curing accelerator, and its filmstate nmaterial and a 15
semi conduct or devi ce produced by using3these. Especially, it can be

achi eved by an adhesive fil mwhich conprises an epoxy resin, a curing
agent therefor, an epoxy group containing acrylic copol yner being

i nconpat i bbeowiitihdt ke semiamhdoarica menglce Svitaxr 6 :0%whe meitghtded il yos dyl
acryl ate r._alLycidy ryl,at Vj i ght r | ecul ar
wei ght of %889888e§r 't(r%mhé)g%;tnrﬁg%a afblaﬁqer r g)nr{(;%agé%un%‘ir\#; agggcseﬁ(?a rgcr?.yljt i's
especi al | yrpletéveedumedise @f Sdfoxien dfith vavt g anddffteani eppot@dt of 50C
or more. FHELOER o belsd off el thaty dgve: cuyd Wgz)@%oddss 2 e Phenol i
resin representéd by the above general formula _ (1). It 1s especrially

pref erred T8SEdRERIENGVACE SoFaViaty S v drefyel phartitdl & dliame e o?£0. 005
to 0.1 pm 1l Am aedinbirenpeithveles: RIS iR ithatr e fidd efhd s silica and has
a surface coated with an or ani ¢ substance. 30 In the adhesive conposition
of the preSERECPRFEALPEN M 1éxcel | ent noisture absorption resistance can be
obtai ned by uskEaght b€ kaw BbicSteuvire adisorgat iaahgienolfiidn esid depresent - ed
by the fornul a %Izg xcell ent_ refl ow cra K. resc'l sL;tance can .be. obt a}gnerclj by
usi ng an aé%‘lllc & 86 Pﬁn@?v\kﬁecﬁaé‘s Cortalrs’ & reYacaiﬁPé“pgorsoJu%l-%%n"f T ng
nmononek0 t ocbppmiaessuifbableeampdss| iatk ety uctme, andyaaost |edinefd ow

crack 1 1 - r.esd st i C ﬁ:?cﬁ bt ai ned by
usi ng an ég%ﬁ?gécéﬁé ?ng(r?l%il n%cgnnu%gtﬁl%eﬁ\?ﬁ hgﬁgees%%gx% esﬁﬁﬁ?% form a
definite i sPARGSNEANDLSEATs LnFOMPEE 1dfieewidd] Hdiaaf edid TRMinera ®5Oa%di ng an

i nor gani ¢ flELh'kﬁ!b,let @%b%t&%a@.e g@cﬁ&i,aid?ﬁg @%i@{kﬁ@!)}/% COMPRSH td o4y Havi ng
hi gh el astic  nodul us_at high tenperatures, an increased peel strength at

hi gh t enpeFYFiRes 2CaRdEEREAT e AT dffSovt IridaE Gt M e hy2 A act i on of
refl owxr agkmpeevantciton. dERe cedhesidedd 10y afsitdie fHasent Bdp@taony) s

obt ai ned it can be achieved by an adhesive film which comprises an
epoxy resin, a curihg agent therefor, an epoxy group-
containing acrylic copolymer being incompatible with these
and containing 1.5 to 6.0% by welght of glycidyl acrylate

20 or glycidyl methacrylate and having a weight average
molecular weight of 100,000 or more, and a filler and a
curing accelerator. It is especially preferred to use an
epoxy resin having a softening point of 50°C or more.
Further, it is preferred that the curing agent is a

25 phenolic resin represented by the above general formula
{I). It is especially preferred to contain a filler having
an average particle diameter of 0.005 to 0.1 um. In
addition, it is preferred that the filler is silica and has
a surface coated with an organic substance.

30 In the adhesive composition of the present invention,
excellent moisture absorption resistance can be obtained by
using the low moisture absorption phenoclic resin represent-
ed by the formula (I), excellent reflow crack resistance
can be obtained by using an acrylic copoelymer which

35 contains a reactive group-containing monomer to form a

suitable crosslinked structure, and excellent reflow crack




10 as an adhesive layer formed on a support filmby a method in which the

adhesi ve conposition of the present invention is dissolved or dlsp?ﬁﬁg%jmﬁ

a solvent such as nmethyl ethyl ketone, toluene, cycl ohexanone, etc

- prepare a varnish, and the prepared varnish is coated to a support film
such 15 as a polytetrafluoroethylene’f??nfor a polyethyl ene terephthal ate

filmhaving a rel ease-treated surface, and then heated and dried to renobve

the solvent. In this case, preferred conditions for heating are, for

exanpl e, S €l 1E8aNcEh @ nde MSETtat 1A% § EATBTR tRRIPBOT @tmlallz@dt!bm w$heJi gnabout

10 m nut es 5@ lz%ufco%(aslwgzs ﬁ%xﬁgsequ\httﬁ 1B 9%&5 éisn faem as a

pol y- tetrafluoroethylene Il m a pol yethylene terepnhthal ate
pol yet hyl efe SR8 BEILABICTpVITETRE & i TR U Yot ya £ 1?1%% h@/ﬁfb%%tfé%ée% | m a

pol yi nmi de fﬂu'rlﬁhthC-byC%@del sef, i b Ao d el s f acese pd thgseapl astic
filmns c?n rele se tre te The support f|In1can be peel ed off upon use
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0 ater
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preferably 1%5whqc%SQn@madﬁe%tJéercd@fwsef&mry IO dife 2;99@5& fé@@ﬁt%hy
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15 as a polytetrafluoroethylene film or a polyethylene
terephthalate film having a release-treated surface, and
then heated and dried to remove the solvent.

In this case, preferred conditions for heating are,
for example, such that the temperature is 80 to 250°C and

20 the time is about 10 minutes to about 20 hours.

As the support film, a plastic film such as a poly-
tetrafluoroethylene film, a polyethylene terephthalate
film, a polyethylene film, a polypropylene film, a poly-
methylpentene £ilm, a polyimide film, etc. can be used, and

25 the surfaces of these plastic films can be release-treated.

The support film can be peeled off upon use so that
the adhesiwve layer (i.e., an adhesive film) can be used
solely, or it can be used with the support film and the
support film can be peeled off later.

30 As a method for coating a varnish to a support film, a
known method can be used, and examples include a knife
coating methed, a roll coating method, a spray c¢oating
method, a gravure coating method, a bar coating method, a
curtain coating method, etc.

35 The thickness of the adhesive layer (i.e., an adhesive
film) is not particularly limited, but the thickness is




10 zation of the solvent during the filmpreparation, it is preferred to
use a solvent having a relatively |ow boiling point such as nethyl tm
ket one, acetone, nethyl isobutyl ketone, 2-ethoxyethanol, toluene, 1ely @M
butyl cellosolve, nethanol, ethanol, 2-nethoxyethanol, etc. Further, for
the 15 purpose of inproving the coatihgy properties, a solvent having a
relatively high boiling point such as dinethyl- acetam de,

di et hyl f or mam de, N nethyl pyrrolidone, cyclo- hexanone, etc. may be added.
I n prepar apirefeatbillye 3vaonidW wen reofd Ipmfdmkﬂdde’:tﬁ 20 230 time, adhesi ve

conpositio e_pr t 4 i i bilit
frr}t)heI f: I I%él(r%tthter} |ps (':‘(%%@rr‘]j‘;blr)p\/lglnttj'ooC)lrJ?sOeGf é’gﬁ X€e ee Vﬁgﬁ%ﬁr%f?’%@a' b:aI : Y

mll, a bé&adsORi Hm. ethElen aid tihesEKnesmd e utsrécnrien: doni nfhtulmrn_.th$ur_t her,

the filler <204 <3 LaWaRBla Ue AP AP e RIAL] TAES o dlaed W th

each ot her hen, a pol yner corrpound S |n por ated thereinto,
t herebydit otélegoé@n@heww dH6r tten-akne s res ftérlqvﬁ%* rfgharnf 1y Y 2P BERN i s

prepared, it +ing Rnelsar red dihald Al gl £4n W M &hdHifcal g@ved by
vacuum deaer ation. 30 In the present i nventl on, when a filler is added to

the adhesi Vé&®onposition, it is preferred to errpl oy a nethod in which an
epoxy resin, a guel Rglagent fand thd iddrerismare mMowegaddiane apot her, and

t hen, I d tibl th t d int

the T eoul t LABSSRE MR Ar &0 FBAUEE G LGS v Comidtt 1 or B Sl oy-

[ ng t heo aba\aeipmocbtfcttlh@nsmﬂhmm aurfindgntdfe thd repmepamest o, 11 1AUG 2004 -
s forg‘i‘éf%trr@&e ”h%rf%cesoffvetr{P Hddlnﬁ] T %rag{igfegliﬁgﬂfdév?;b?%?g%§Ubber

and the epoxy resin under phase separat , a
amount of tpl@enfq Islugih ra@rrmatémln ettﬁéﬂeri@@?frfe&aﬂqﬂﬁ% mpthhat i sdleuef f ect

of reinforgiRgnadhe- eih%x‘?,/‘%t@{ar{ﬂe 'ﬂHlQIér?&e Letieen dihe, enoxy) €81 #e and
the filler is increased, thus |rrprOV|)éeg:t e heat resistance of the

resul tant E&GrEATOledGEANAl i & FIEHAHEEFRINAL 1t IREC 1 ath O G E helQDI U VA
of therdil karpeert aimaeprdwitey epoxXycodEiid fdmserdied hea v wentdB of the

filler CO”%?'”%% Bnrglatlvely high boiling point such as dimethyl-
acetamide, dimethylformamide, N-methylpyrrolidone, cyclo-
hexanone, etc. may be added.
In preparation cof the varnish when a filler is added

20 to the adhesive composition of the present invention, £from
the viewpoint of dispersibility of the filler, it is
preferred to use a mixer, a three-roll mill, a ball mill, a
beads mill, etc., and these can be used in combinatiocn.
Further, the filler and a low molecular compound are

25 preliminarily mixed with each other, and then, a polymer
compound 1is incorporated thereinto, thereby it is possible
to shorten the time for mixing. After a varnish is
prepared, it is preferred that bubbles in the varnish are
removed by vacuum deaeration.

30 In the present invention, when a filler is added to
the adhesive composition, it is preferred to employ a
method in which an epoxy resin, a curing agent and a filler
are mixed with one another, and then, a polymer compound
incompatible with the epoxy resin 1s mixed into the result-

35 ant mixture to produce an adhesive composition. By employ-

ing the above production method, a film of the epoxy resin




10 rubber conponent phase after being cured, i.e., VAVVBis 1.2 or_nore.
Wen VA/VB is less than 1.2, the effect of reinforcing adhesion of TtinlG 2004
interface between A and B is wunsatisfactory, so that the heat resistance
of the cured product tends to be poor. VA/VB is especially preferably 2 15
or nore, further preferably 4 or nore. 3‘Pntl dentally, VA/VB can be neasured
in accordance with the follow ng procedure. The rupture cross-section of a
filmis observed through a scanning type electron mcroscope to neasure a
peak of thés &oomsdwhitchheonsttiemftaers bt fitld &ilbgﬁmeart&heﬁeécmremmaﬁten 20

tt h |
VAT VB i s OGLGr BB T L he RELOML Tatib Clser o Those et o cah i or

obt ai ni ng 8r&eSured t Bi ¢RASSE @;mqm*et HdHex \fezﬂlle@ﬂérr@mﬁlt% briheReve film

of the preggpky, P¥8An $RalslONsd Vfﬁhaocf Y & fd B LA DEn #3470 N3G egyfh o-one
another In thls case, it is required to set conditions for sticking filns

so t hat® noSpedl Pig th&c tis &tk 20ke DEIERSTY EHnfRaKY THS HIRRA VER®i | m of t he

present In\f@mllle@nl%aanb@ela%@dt ighid e rford®iolg aJhe’leHt%sﬁ Ve Siesbglicé opaed On
bot h surfa a film s a core rraterlal dhg:swe nenber has an

advant age i et ﬁﬁtﬁuﬁljfénftl S5 Hdpetifes and
punchi ng- outk tpoopeEr n:yxebyoaumt anA oA cth@l tflll]&]:}ﬁ)l’cﬁift’etl’a’letbdhm tﬂi’l@ ¢porkness

of the core_mater i t he .ran f m 200 but the t |ckness
is not 35 [F rsntneglhtaget ﬁs'los 1:rhae VOlU'Fheg%Blol rﬁutgjed alslolaercoc%@%%%%?citla’rn g Aot
parti ci® ar kypbbelr AOGPrR06@#4 t- p:?sl‘ﬁsel iafitteed beputg tcherdd,l m is. priefié¥Rbly a

heat -1 esi shapt 1 her-ADP! F9k c\ffm/*va fdrther (pref er apl yt@%@@feéese@tant

t hernopl astic film having a softening point of 260C ‘or When a
heat - r esi st&AP LOKEARSp RESEISE oM 1R Hd\A g e 5 &F tRafiwRE Pt mn%fBlb%r t han

260E: i a usedsasid feete ryaley Italla,t the athesing fdddnds posehdl yupegl ed of f
at hig tenmp

heat - r esi sPﬁﬁgu‘F gtrt%%‘ﬁllsa&o ('pe?:fa{ uZ?lrﬁfe‘{E: E?ﬂ E?e%%%?; Eﬁggé%%T%JeYs
pol yami ®lei pirdewreol Yurtter paleyfeidwerliymdeyr palne. Incidentally, VA/VB
can be measured in accordance with the following procedure.
The rupture cross-section of a film is observed through a
scanning type electron microscope to measure a peak of the
atoms which constitute the filler by means of an XMA with
20 respect to each of the regions comprised mainly of A and B,
respectively. VA/VB is determined from the height ratio
between these peaks.
Also, for obtaining a desired thickness of the
adhesive layer in the adhesive film of the present inven-
25 tion, two or more films can be laminated to one another.
In this case, it is regquired to set conditions for sticking
films so that no peeling occurs in the adhesive layers.
The adhesive film of the present invention can be used
in the form of an adhesive member formed on both surfaces
30 of a film as a core material. The adhesive member has an
advantage in that the film is improved beth in handling
properties and punching-out property by a metal mold. It
is preferred that the thickness of the core material is in
the range of from 5 to 200 pum, but the thickness is not
35  limited to this range.
The film used as a core material is not particularly




10 et hersul fone, whole aromatic pol yester, polytetrafluoro- ethylene,

et hyl ene-tetrafl uoroet hyl ene copolyners, tetra- fluoroethyl ene-hexal 1 AUG 2004
fl uoropropyl ene copol yners, tetrafluoro- ethyl ene-perfluoroal kyl vinyl

et her copolyners, etc. are preferably used. Further, as the heat-resistant
thermo 15 plastic film a porous filméan-be used f or reducing the elastic
nodul us of the adhesive |ayer. The adhesive |ayers forned on both surfaces

of the core material can be firstly made a varni sh by dissolving or

di sper si ng lamiddesitvg ddrposl i ors iprefsoivienta et 20 prepaned varnish is

appl i ed 10 .3 Neal;TAS | ndaﬂh 1 hefd.[‘z?‘cné%l é:?e{]éﬂ]g% V'ﬁé‘a@%{é‘?&é‘néore

mat eri al by coating, eated to re ve t ent fto forman adhesive
filmon tHéaramelasdist duitln Hexiopd ast$@f§91ing Moine eoetdd ¢ opr coating,

the above- ngRfHned mm%ﬁ%@@alﬁ@sw@&t T Srto 81601 & SeLopaduet edy Wit h
respect to both surfaces of the heat-resistant thernoplastic filmto

pr epar e an SHEIWY F40h 1V R R ned v el $Qyerss oS Hbt S stirfak®s of the

core matemisterilal t e cagmside laslmei@rwﬁim pdel Surd acest z@i?ltlhe
adhesive filmar ad%)lrot ected by cover fil SO that 30 t he_adhesi ve [ayers

on both surti3Fes Sufter BHodkd Tug S HARVET L L When Ho BEBEKI ng
occurs, it haatpﬂefsers“tahmaihemmpﬂszestalmof/ﬂmsf |1lsmiq olucamce(:@mpmahlinei nt

of view, a IS t at var reardb

di ssol vi ng or )}crfté rsPOlQP néll'ai{nargﬁaécfﬁesp cp%l(rri;i)lei)s|Efcr’Ti e?*ﬁe% L Yer®L%nd t he
pr epar &€ \ﬂa;hﬂ@hlhfsvr@plwrecdla @nmmwmﬁu@m@@mmtmaflmmoand 11
AUG 2004 - 38, 1hent ed dif, IIImME dher 5ol Vet n § ﬁ@r&@dﬁg‘gﬁal VEat AYer on

the support material. The adhesive [ayers are am na bot h surfaces

of a core @%ﬁ%tﬁﬁ%ﬂﬁ’@@ﬁlmwléle%I‘?ﬁEPfal/Y%r%dh*é%tFV%flla‘y%@s

fornmed on Q@Hmwéwmﬁﬂ&m@xw&wt@maﬁ codgol hsreasesct hgrsupport
filmcan be us b cover fil rpﬁ The substrate for nounti ng sem conduct or
Eﬂﬁént

of the pré’sr&ne B s FREIT I 13 B SRR TR A er i BT Ruch as a
| ead franme flasitig &€idirg padomerant Clsupst risd essed for reducing the

elastic modulus of the adhesive layer.

The adhesive layers formed on both surfaces of the
core material can be firstly made a varnish by dissolving
or dispersing an adhesive composition in a solvent. The

20 prepared varnish 1is applied to a heat-resistant thermo-
plastic film which becomes a core material by coating, and
heated to remove the solvent to form an adhesive film on
the heat-resistant thermoplastic film. As the method for
cgating, the above-mentioned methods can be used. This

25 step is conducted with respect to both surfaces of the
heat-resistant thermoplastic film to prepare an adhesive
film having adhesive layers on both surfaces of the core
material. 1In this case, it is preferred that the surfaces
of the adhesive film are protected by cover films so that

30 the adhesive layers on both surfaces do not suffer block-
ing. However, when no blocking occurs, it is preferred not
to use a cover film from an economical peint of view, and
there is no limitation.

Also, a varnish prepared by dissolving or dispersing

35 an adhesive composition in a solvent, and the prepared

varnish 1s applied tc the above-mentioned support film, and




10 and organic substrates. As ceram c substrates, alum na substrates and
alum numnitride substrates can be used. As organic substrates, FRq4 AuG 2004
substrates obtained by inpregnat- ing an epoxy resin into glass cloth, BT
substrates obtained by inpregnating a bisnmaleimde-triazine resin into
glass 15 cloth, and polyimde filmsub3d®rates using a polyimde film as a
base material can be used. As the shape of wiring, any structure of single
side wring, both sides wiring, and nultilayer wiring may be used, and,

i f desiredheafied ¢ot riegaiviey tdenrrectetht hroufhrm 200 hodlee prveiohayaroagh hol e

be f h f
my be forapd SEUEher nathen e Wid N ARRAr S oL 0% LU L sl L ager 00

the sem CO evi ce 1S pre a pr ot ect | ng resin
layer. As &oft bod fRee s &f matdane 4w taihesl Vo fR19RaLe ARAMPLYE ng

member, a rfﬁtlﬁoﬂakf@n‘@h'aﬁmlesh_%eaqm%ﬁéﬁ’se ffdrhﬁ@d Son QW+t r@@r@a&’@@égdtﬁgape
and the cut adhesive filmis heat-pressed to the sup gortl ng nber at a

desi red® po§|0t’-"|‘530ﬁlatl‘eél@éneral_-lfl BHtS 1S Sret HERY SWPRROIC | TR etk ob? hi&=8ne.

The sem conRdugt epv@devisgagd n which a sem conductor chip 30 and a wiring
board are adher eg to each other can be pro- duce %g)l amﬂgti an adhesive
filmbetween a <B8fi CHRGGEESE O F%H”ﬁl%sr‘?r?fgc%@ﬁ o thatMhe first
adhesi ve | ayesens ihaeed itom tine reut flaioel tofd tihe saﬂmtcrmdmcmmenhapssi de, and
heat - pressi ng.t he re ulaﬁia |_am.nat.ed mat r|aI Al so co ductor

chip may bé plhagéd o] afnengrlan sard ot n%untlcnera%Jhﬁ;c d?cho aqui pped
with the abovecrganionedbs taAleG 2004s cagamadrmmwrdtd:m ahbumbea

heat - pressedysHhe LALOSESS 190 REOUIC N2 S90 CONUE Ofy AT gedn hch an

adhesive film an i clng tape are | am nat to a sem conduct or
and t hen, toﬁéapé§ulsﬂ15>l$ttr\ﬂé:fee€r é’r?(f"aomé%ﬁ‘iﬂéatﬁi'f mfelieed By | Hpradearp, and

a substrat Qn@a\élnn@p@ r@lditn O fdildes havd g, aa@lgmﬁr@@éist@@tsbh@dare
adheredthrouq&p adhesive film.is referredfromthe V| e t of
¢hs

omtting DG 1R fchiimPaltit S Ve 34 THs O R atht fg 2> chip.

15 cloth, and polyimide film substrates using a polyimide film
as a pase material can be used.
As the shape of wiring, any structure of single side
‘wiring, both sides wiring, and multilayer wiring may be
used, and, if desired, an electrically connected through
20 hole or non-through hole may be formed.
Further, when the wiring appears on the outer surface
of the semiconductor device, it is preferred to form a
protecting resin layer.
As a method for laminating an adhesive film to a
25 supporting member, a method in which the adhesive film is
cut into a desired shape, and the cut adhesive film 1is
heat-pressed to the supporting member at a desired position
i1s general, but the method is not limited to this one.
The semiconductor device in which a semiconductor chip
30 and a wiring board are adhered to each other can be pro-
duced by placing an adhesive film between a sericonductor
chip and a wiring board so that the first adhesive layer is
faced to the surface of the semiconductor chip side, and
heat-pressing the resultant laminated material. Also, a

35 semiconductor chip may be placed on the wiring board for

mounting semiconductor equipped with the above-mentioned




10 As exanpl es of structures of the sem conductor device of the present

i nvention, there can be nmentioned a struc- ture such that an el ectrqqemmfmm
sem conductor el ement and a supporting member for the sem conductor are
connected to each other through wire bonding, and a structure such that 15
an el ectrode of a seniconductor el ement%and a supporting nenber are
connected to each other through inner |ead bonding of tape autonated
bonding (TAB), etc., but the structure is not limted to these, and an
effect can a@é’lesdbftaaiﬁieldﬂ byncanyh ot hdesepses et ur e’Ehe21@r¢¢1e$$1efprocess for
product N9 3 SRMAANIUC Ol ARG A S, SOVLLL a5 2P LONME! 26nLDI Do 2l
substrate havi ng acircurt or aving a circuit are Iam nat e

t oget her wiaK an digdiesitars ia78 taelndrri tfons Jomipeadupresswaligrbe such

that the te/fREratdy, etH@%s@l“tE’aﬂ& a4 £ &?&e&cﬁ}?@s§\9etbﬁim2§réh§u€" reui t

for wiring board is enbedded w thout a space and satisfactory adhesi veness
are exhPbi téd B Ghitthe 208d vttt Bt pried ey my ¢heceht pPBadafeli™t he | oad

is preferabiwintPG kRadrid essd w@speshad | yroredesabhye98okda o |1 ess. 30
As the sem conduct Orfﬂg-l enent , ner a em conductor elenents such as |C,

LS, VLSI, S 1V5n e Miset . PHHE THET nbf OBt TS sV LatRt, be? hedh! thend

sem conductiire sHegrentt arttt Adtel sy piios tadige serdef i ilss sbigneédcicant when t he
di fferenceci n_area between the sem conductor elenment and 35 the supporting
menber is smafl’, but, in the semiconductor device of the pr esent

i nvent £8n, by uisngxampddizesiie fiugnureds AUG 2004 1@l cdraidtgoa dewietastic
modul us, thg ttm%rg% ssstr{tesﬁn}énf%ﬁx%e%ﬁ SP e faliaMLaly. s These
effects are ver ffectivel |b| ted en the area o e sem conductor

el ement is PO% S&Chﬁr{“@tofaft Helefeer @t Phe? sUpporeRdec efroelemansoandn 5
such a semgL J:Ctrlrdﬁ\frléhﬁaéxﬂ 4y Cihd heeh ddedefeer | fr@r €enndet v@enot he

sem conduct ol LSRN AN%L0e FUBPULLLORJoTREr 1% sty XL nRL .

Characlérlstl@ﬂéﬁﬁnﬂdﬁ(ﬁftdﬁsémﬂﬁﬁnth&dﬂrnlement and a supporting
member are connected to each other through inner lead
bonding of tape automated bonding (TAB), etc., but the
structure is not limited to these, and an effect can be
obtained by any of these structures.

20 In the process for producing a semiconductor device in
which a semiconductor chip and a substrate having a circuit
or a film having a circuit are laminated together with an
adhesive film, the conditions for heat press may be such
that the temperature, load, and time are selected so that

25 the circuit for wiring board is embedded without a space
and satisfactory adhesiveness are exhibited. From the
viewpoint of preventing the chip damage, the load is
preferably 186 kPa or less, especially preferably 98 kPa or
less.

30 As the semiconductor element, general semiconductor
elements such as IC, LSI, VLSI, etc. can be used.

The thermal stress caused between the semiconductor
element and the supporting member is significant when the
difference in area between the semiconductor element and

35 the supperting member is small, but, in the semiconductor

device of the present invention, by using an adhesive film




10 of the present invention resides in that an amount of the volatile
conponents fromthe adhesive |ayer can be reduced in steps in whicH A 2004
adhesive filmis heated such as the step of heat-pressing the adhesive
filmto the supporting nenber at a desired position and the step of
connecting 15 through w re bondi ng. TheOwiri ng board used in the wring
board for nounting sem conductor equi pped with the adhesive filmof the
pre- sent invention is not limted by materials of the substrate such as
ceram ¢ subemisges dvw erlgatile susbilug estheorheomak apipres s aks cee daked

substrat es,; AluBNa SHSLIANES AN iad N dp i d rd de éé‘P\itéP%@étEé‘QlPe

used. As organic substrates, R-4 substrates obtained | npr egnat | ng an

epoxy resi #¥DARE tglasdied G BRSUDSLINA SeBIANHSE DY clepeREnasi A

bi smal ei m dg- oirazigre tﬁ'l%S'd"réthdlf git?esss@p'%)&ﬂ&tr{b b el yigige, fihm
substrates usi ng a palyimde film as a base materi al can be used. As the
shape of wiSMShg2 éﬁ?‘m HFViGHgts Hidd Wi Mt EPERRCRi 4Bs2WRRi ng,

and mul tidl @)ﬁ(tﬁqe\&nr itg% Hlﬁ?mltte)ndiﬁﬂcbr awcbmeit dﬁﬁdrtﬁcb ﬁﬁp}@éﬁgiﬂid;CﬁéﬂnMer "
connect ed t.hr ou ol e ar non t ol e ne Furt en
T g aat et AP AT Ao EED; COEUP et 1 o
preferred tam faarm £orpr.otecting resin | ayer As a nethod for |am nating an
adhesive filmt rin rd G \Y; Imis
cut into a des?‘rlgg sﬁ\gﬁe h%r%ct%eerlc&t eS| ve :‘,g]fll r#}llés %@%gﬁiéAﬁb{%OM -
41 pre@sectt ¢meh@r\m5rem¢g iyoraTet ian armbmersedLrpdmatrowi@nOIg@he@él thiut the
method 1's Qo oledifiet %%r&p% i Baplasn Raples la‘%ép the fol L%eed the

present invention will "be expl ained i n nore detail referring t
fol | owi ng iEx&HSPSs, l“bl&'chltcms thesadtesientieh is k?f&‘ﬁt?qi nFeed By tlflﬁese
Exanpl e 1 sk@p( S3mple@tlpressing the adhesive film to the supporting

member at a desired position and the step of connecting
15 through wire bonding.

The wiring board used in the wiring board for mounting
semiconductor equipped with the adhesive film of the pre-
sent invention is not limited by materials of the substrate
such as ceramic substrates and organic substrates. For

20 example, as ceramic substrates, alumina substrates and
aluminum nitride substrates can be used. As organic
substrates, FR-4 substrates obtained by impregnating an
epoxy resin into glass cloth, BT substrates obtained by
impregnating a bismaleimide-triazine resin into glass

25 cloth, and polyimide film substrates using a polyimide film
as a base material can be used.

As the shape of wiring, any structures of single side
wiring, both sides wiring, and multilayer wiring may be
used, and, 1f desired, an electrically connected through

30 hole or ncen~through hole may be formed.

Further, when the wiring appears on the outer surface
of the semiconductor device, it is preferred to form a
protecting resin layer.

As a method for laminating an adhesive film to a

35 wiring board, a method in which the adhesive film is cut

into a desired shape, and the cut adhesive film is heat-




Met hyl et hyl ketone was added to Adhesive conposition 1 conprising 61
parts by weight of an o-cresol novolak type epoxy resin: YDCN 703 1.1 AUG 2004
(manufactured by Tohto Kasei Co., Ltd.; trade nane; epoxy equivalent:

210), 39 parts by 15 weight of a bisphenol A novolak resin: Plyofen LF2882
(manuf actured by Daini ppon I nk & Chem 585, Inc.; trade nane), 150 parts
by wei ght of an epoxy group-containing acrylic rubber: HTR- 860P- 3

(manuf actured by Tei koku Chem cal Industries Co., Ltd.; trade nane;

mol ecul ar PFewsieghtto £hG00JI00MT RPALT QL Qar&tﬁSJa%erLFF@WgtJa@én%% 0.5 part

by wei ght ofs pygyaneethire? vRhtemd 11 c}@cztollelm%&zg& £2P2- b hPRayf act ured
by Shi koku "Kasei Kogyo Co.; trade nane) and 0.7 part by weight of

y-gl yci doxypropyltrl - met hoxy5| | ane: TUC A-187 (trade name; manufactured by
25 Ni ppon giag@1 &0 Ltd.), was added, and m xed by stirring, followed by

vacuum deaer ati Qn e a si.ve varni sh was coated onto a Iease treated
pol yet hgl ene tenIé’pﬁa? Ifé’ﬂg'of“ill% h&\ﬂ%d’%esterﬂtcléﬁbvsesntdfor‘?éﬂ%]rn @nd dried by
heati ng at ek@(l@ﬁn@rd 3 nrinifee et iflorog aran)amatg ng fillan fol BoBisdage havi ng

a thicknes r|n an, heswefll (Adhelvefllml)
equi pped wi ;essun%)&rtt L{:f%ﬁ rﬁr%%ln S HHedt v 119'm rﬂv&a‘% L53r2% in an

at rmspheretalreseZSC at 50%0 RH (a rel ative hum dity), after one day, the 35
fl ow am)unﬁ 1399 pm and the adhesive strength was 620 NNm after 30
days, the ow armunt was 170 pmand the 11 AUG 2004 42 adhesive strength

was 5500 N nfiSeawd.e dfiter 90 days, the flow anount was 35 pm and the

adhesi ve strenghl ygs %&%N Re fdé’é”a@iﬂ%&‘ttd%lf@éle&é“é@ﬁpééﬁ%ﬁom A
filmform adhe5|ve having a thickness of 75 pmwas punched out by a 5 10

mm O punch &l‘?&‘&ﬂléééﬁl $1 Pagdrt &Y ﬁif‘rltqlb% Petde i Tvis Sharego ik type

pol yet hyl eréfpot erhtikal atoeNi10m @wnd@caﬁ;m Yoy 25 ase pressed under
condi ti ons 10QC d 3 MPa for m nut.es néj]uq)her? the size of the
resul t ant e © U T cFeCf%Jrvrﬁ%eéﬂihe ffe rﬁ:% ff?l 1't”ﬁe radi us of

t he 101Sanpied gbef arfe aand sftegrolpriessiviglalAl segin hebperfestbeDgE h
(manufactured by Dainippeon Ink & Chemicals, Inc.; trade
name), 150 parts by weight of an epoxy group-containing
acrylic rubber: HTR-860P-3 (manufactured by Teikoku
Chemical Industries Co., Ltd.; trade name; molecular

20 weight: 1,000,000; Tg: -7°C), and, as curing agents, 0.5
part by weight of l-cyanocethyl-2-phenylimidazole: Curezol
2PZ-CN (manufactured by Shikoku Kasei Kogyo Co.; trade
name) and 0.7 part by weight of y-glycidoxypropyltri-
methoxysilane: NUC A-187 (trade name; manufactured by

25 Nippon Unicar Co., Ltd.), was added, and mixed by stirring,
followed by vacuum deaeration.

The adhesive varnish was coated onto a release-treated
polyethylene terephthalate film having a thickness of 75
pm, and dried by heating at 140°C for 5 minutes to form a

30 coating film in a B-stage having a thickness of 75 pm, thus
preparing an adhesive film {(Adhesive film 1) equipped with
a support film.

When the adhesive film was stored in an atmosphere at
25°C at 50% RH (a relative humidity), after one day, the

35 flow amount was 390 pm and the adhesive strength was 620
N/m; after 30 days, the flow amount was 170 pm and the




was determned as follows. 50 pmpolyimde filnms (UPILEX S (Tg: 500C or

hi gher), trade nanme, manufactured by Ube Industries Ltd. was used) WArgIG 2004
| am nated to both surfaces of the filmform adhesive using a hot rol

| am nat or under 15 conditions at a terrperature of 100C, a pressure of 0.3
MPa and a speed of 0.3 mimn, and t hefi2cured at a tenperature of 170C for
one hour. The polyimde filnms on the both surfaces of the sanple cut into
10 mmwidth were individu- ally supported, and a T-peel strength was

measur ed i rece 207t HosprEtie was r Tﬂéfﬁpe@a@luréfé@ra%péémsof t5e #dbmin in

the directiffyafe WA d80neesandUER Dotands 5707 898aRLART LGOI ggol the

adhesive conposition obtained by curing the adhesive fil for one
hour was nedSUrePhy2RRHY 23 ydRinG EnRed orf afPE£09S- i t & ﬁéé@ufpﬁé nmachi ne

(manuf act urgghdws hapledyy OVErMine{ sagnp! %Shr%ewaéeggﬁbheaooﬁm b\r()"egth 4

mm thlckness 80 urn; tenperature elevatlon rate: 5C/ mn; tensi node:

10 Hz; Cautldhdty @ SUEG: 1BGLdi@rehd a F &g ier | ROFakorder MReat tWe5C and
5 MPa at 2&6Heet3D onq:@me@x ¢ onete Adbesi yeef El ihd was abl owedmt@ st and

for two m es on a. hot eated redeter-,m ne e ture,
Lot the o P Sl ot el SrhdS Cad s FoRE par R0 o L Aae, AT IRE L 2hR s
deterninedaxmunnunﬂgnandathﬂﬂzutﬁe £ond enf aheordhmgtamtthempmblQmsng

MG 3004 - hesthiidd 58U S, {08 WL I PREL oo bl LI AL £9410L BEneREVE

heat i ngP}/ [aswirglet Kafonsd anthesitver fptasbehore hkavi nghy ReelO6tBefpehn
above- ment i.onedi Adhesi yiey faé%llle!\@sr.e | g 1 %tﬁglimgﬁéhﬂu@ nepﬁgszt er"

| am nat or under conditions at a enperature o ressure o
and a speed TF: i?QSQﬂQﬁrF%Qﬁ?ﬁbpaE%a%ﬁ %@m%5|W@nﬁﬁﬁﬁéﬁrﬁ@vPHgUéeth|ckness

of 150 pm imhcusdnd e-l@ayerwdd oy medd BimushiPeatbe pbtRi pedradhgsi ve
ggg?g; 2 SRR o S Rl & WEL NG DOBEE HS1 DY) SnPRAYLT G8al'
15 conditions at a temperature of 100°C, a pressure of 0.3 MPa
and a speed of 0.3 m/min, and then cured at a temperature
of 170°C for one hour. The polyimide films on the both
surfaces of the sample cut into 10 mm width were individu-
ally supported, and a T-peel strength was measured in an
20 atmosphere at room temperature at a speed of 50 mm/min in
the direction of 180 degrees.

Further, a storage elastic modulus of the adhesive
composition obtained by curing the adhesive film at 170°C
for one hour was measured by using a dynamic viscoelastic-

25 ity measuring machine (manufactured by Rheology, DVE-V4)
(sample size: length: 20 mm, width: 4 mm, thickness: 80 pm;

temperature elevation rate: 5°C/min; tensile mode: 10 Hz;

automatic static loading). &As a result, it was 380 MPa at
25°C and 5 MPa at 260°C.
30 The above-mentioned Adhesive film 1 was allowed to

stand for two minutes on a hot platen heated to a predeter-
mined temperature, and the difference in the weight of the
film before and after heating was determined to calculate a
volatile content according to the following formula:

35

Volatile content (% by weight) = ({[Weight (g) of adhesive




t hi ckness of 25 pmas a support were |lam nated together to prepare a

seni conduct or devi ce sanple (having solder balls forned on one surfadddb 2004
thereof; Sanple 1), and the islands 15 in-sea structure, heat resistance,
flame retardancy, and npisture resistance were exam ned. The sem conduct or
devi ce sanpl e was prepared by the fol4dwing method. That is, the obtained
adhesive filmwas heat-pressed to a wiring board using a polyimde film 20
having a thickness of 50 pmas a base material, and a sem conductor chip
havi ng a sifiémobefdre nemmingd furliedghthelat)- prie sl aiwe dontro, 2 &¥RIC t hen,

the adhesi \ﬁ@aftii}ng;]/ 1§39 et Uhd. (TN LA & 10 e AUNGRI 8 g m s

further partia encapsul ated by an encapsul ating materi al

(manuf act ud@8@ by Hitachi Chemical Co., Ltd., CEL-C- 4100, trade nane) to
prepare a sem conductor device sanple shown in Fig. 1. Wth respect to the
i sl ands-in-sea structure, the cross-section of the cured product S

observed t hroughhg 280VEcESRItAGTEF&IDESdt i Corf it ds (5FE G HeHFE a val ue
obt ai ned f regetherr asahigonshior YLV /Lemibeivgendangtdomiiafiondeatoud er

peri phery of the island se, and cross-_ secti | area V. As th

eval uat i on ‘REPREE G ﬁ%aﬁrﬁr gsi &t &fée St éiﬁ[alqﬂgflp{?ﬁa 6% & IscPv?ecfa%ﬁ

resi stance fandmamid tenperatatree aty ddhdsiste wemb arsethviie evidtuaitness of t he

refl ow crack resi stance _was e fold. ) anple was 1 1 AUG 2004 - 44
& IR0 BTG Pcrate S Ao T

pl aced in & rrnace i ich > tenperature was adjusted so
that the nmaxi nuByt espegattinee obft atihne ds adyies L veu mfeadee e carfe 40T A @ hi s

t enper at ur s _kep I ; t GO; oM A 4P g, t he
sanple to g:th\gﬁdagl? E E’gtgﬁ%t%er?%%%g?slr%& ﬁde @;yulgﬁléﬂeée%l%ﬁe abovgg treatments
was repeattdd ckig stsi eis 2Samh Bferd SURP s ekt WuiR ' Qe <CIDBRYF vEd by

vi sual  examaalhiran saRG i HUER 1t WdWiaSON Lup B CIOSEARE ddLdespestl of
crack. A sanple in which no crack was _bserveld s rat " 0", @nd a sanpl e
in which afCried P& RES SHTFARS W THt'ePaeL® THe ee\‘}hcfu T oot the tem

perat ure cyuel-eeresitsiatceaahagmdereas Smddaws. flAamsandeardancy, and
moisture resistance were examined.

The semiconductor device sample was prepared by the
following method. That is, the obtained adhesive film was
heat-pressed to a wiring board using a polyimide film

20 having a thickness of 50 um as a base material, and a
semiconductor chip having a size of 15 x 7 mm was further
heat-pressed thereonto, and then, the adhesive film was
cured. The end surface of the adhesive film was further
partially encapsulated by an encapsulating material

25 (manufactured by Hitachi Chemical Co., Ltd., CEL-C-4100,
trade name) to prepare a semiconductor device sample shown
in Fig. 1.

With respect to the islands-in-sea structure, the
cross-section of the cured product was observed through a

30 scanning type electron microscope to measure a value
obtained from the relationship (S/vV'?) between length S of
the outer periphery of the islands phase and cross-
sectional area V. As the evaluation method for heat
resistance, an evaluation of reflow crack resistance and a

35 temperature cycle test were used. The evaluation of the

reflow crack resistance was made as follows. A sample was




was allowed to stand in an atnosphere at -55C for 30 mnutes and then
stand in an atnosphere at 125C for 30 m nutes. The sequence of theyabggen
treatments was repeated 15 1,000 cycles, and then the resultant sanple was
observed through an ultrasonic m croscope in respect of damage such as an
occurrence of peeling or crack. A sanpf€ in which no danmage was observed
was rated "0", and a sanple in which a danage was observed was rated "X'.
In addition, the 20 eval uation of the noisture resistance was nmade as
follows. Alsasg eas tIrPeaIeefcldm arrmamsipherteldt Ehe erpepatarerafwad21C

at a hum dity Qf -10Q Y ]:Q?é o t
treat nent) %% fjdh%l?r stgIll a]}gﬁnﬁ@r%%ﬁ an L%:searro.;; g&(\/\%g%ﬁ%erved in
respect of spediaicgg besap® s?ériaplce aim:l Vil ich lmmppﬁe@tur@ wess r}eem‘gnfczre&@ n the

adhesi ve @%@&%s"\’a%nfdatt%% %oolaé!ﬂtﬁxsﬁ% >§1 y\ﬁ at
recogni zed in the adhesive nenber was rated " (Sarrple 2) Ve % et hyl

ket one as *&¢fed SFEAdegidve difhosITUTIFe FUL LROMAPTET gt SPEBE Rt 142 by

wei ght of &e@e&@@anlwoAttm eRAKYEHaS] NihERIKINR: 200 1s {mpnwifags ured by
Japan Epoxy_. Resins

.;_trade nane; vaI ent 475), 35.8
bl by WOGRETEE BT il A G HIL L e G TEb A VDA ShS
( manuf act umetrmscli@bt drKasaipedr oﬂ_tcd:ac]tracte safplany |poxty e utvatent
210), 31.7 parts by wejght of a henol novol %k resin: Pl yofen F2882

(manuf act uMéd B SErYeRUEP0G4 -° 5 Dai RPpdn SEARLE éRemidans @ IGF@<K tr ade
nane), 1450 waar sy vedeiwgist reftexh "BHOXY T Upy £ @i on ngfat]ngl temrubber:

HTR- 860P- f d t t d
e o o831 TS GHECE TG CERAR ALWIILE ool (076"
part by weiwgist aéflomg%/emo@twd in pHermings nhest a2t CreZo| LRPZA

(manuf actU&ﬁ@ku@éssmn@owenKas%eén&quoaM%@éﬂé&b éﬂf aﬁ%*@”@éraﬁ@l 0.7 part
by weight of y-glyci doxypropyl tri met hoxysi | ane: A- 187 (manufac- tured

by Ni ppon BR¢EESco. Ther $equsrisde Hand)e W%&’%@PW%@ AT rFeRe2%E | oned
by vacusim QQ@@@aby@lesTh%rﬁﬂft@ﬁddla:h/eafﬁﬁmﬁ/ﬁst CRafEite D doserved

rel ease- tr%%%%%gh an ultrasonic microscope in respect of damage such
as an occurrence of peeling or crack. A sample in which no
damage was observed was rated "O", and a sample in which a
damage was observed was rated "X". In addition, the
20 evaluation of the moisture resistance was made as follows.
A sample was treated in an atmosphere at a temperature of
121°C at a humidity of 100 % at 2.03 x 10° Pa (pressure
cooker test, PCT treatment) for 72 hours, and then the
resultant sample was observed in respect of peeling. A
25 sample in which no peeling was recognized in the adhesive
member was rated "O", and a sample in which peeling was
recognized in the adhesive member was rated "X".
(Sample 2)
Methyl ethyl ketone was added to Adhesive composition
30 2 comprising 32.5 parts by weight of a bisphenol A type
epoxy resin: EPIKOTE 1001 (manufactured by Japan Epoxy
Resins Co., Ltd.; trade name; epoxy equivalent: 475), 35.8
parts by weight of an o-cresol novolak type epoxy resin:
YDCN-~703 (manufactured by Tohto Kasei Co., Ltd.; trade
35 name; epoxy eguivalent: 210), 31.7 parts by weight of a
bisphencl A novolak resin: Plyofen LF2882 {(manufactured by




pol yet hyl ene terephthalate filmhaving a thickness of 75 pm and dried by
heating at 140C for 5 mnutes to forma coating filmin a B-stage rqi\Aiuggg[n
t hi ckness of 75 pm thus 15 preparing an adhesive film (Adhesive film 2)
equi pped with a support film Wen th%e; adhesive filmwas stored in an

at nosphere at 25C at 50% RH (a rel ati ? huni dity), after one day, the

fl ow amobunt was 480 pxm and the adhesive strength was 600 20 Nm after 30
days, the flow amount was 220 pm and the adhesive strength was 540 N m

and, af ter DOBPARPEON (TRE & GRETHFSUM, WalS 35 TrAdhanR) adhediRRrSe revgt h
was 260 N geifhe blrownarewyly wasgeteididad R 400 0Ms. ribid  mgprm
adhesi ve having_.a thickness of 75 pm was punched out_by a 25 10 nm punch,
and pl aced °&0Fa 3cdREEM TRGTEIT6H (6t viedr 2o Cé‘r?é@tcsa]of“‘ﬁ}éi‘%%‘fw ere- -
tg(r)ecpht hal?’a.tta..f,-ic l.r& deut aie ;2 a8 ou 1 225 wangrand IID,FCBCS(?,G&'b@Jﬁng: lcfomdctt j onsI at
1 a MPa for 5.m nutes, and then, the size . of the resultant sanple
wns mensuPBE T SAEHELREn G SR i ot G Y e 3 i te bRt StheRanT e
bef or e andZabhenypriessiang.leAl Soyrazdre A -GN r@ergtf actasr elbtley n$ meklo hs
follows. 5 palyi m i (P! S, uf I i es
Ltd., tradgaEEI%?o&gr@ e%%lr r?ir%tle t Ic‘)t%odtel‘n ST acagg&gq g?ﬁ%#?lbﬁ(f‘g?#?“
adhesi ve usifng-ghyhotoxvpropaht nanechanderleondi NUEns&-at 7a (mampdizat-ur e of

35 100G, atB&%%ts%r{eN% O3 MRe ANt A spaed of ik M4RdY , andh hhedqcyyed at
a tenperature of 170C for one hour. The 1 1 AUG 2004 - 46 polyimde filns

on t hel®ot Rtddrfades Tof Lopeds &l M idRasE g 4fim wi dt h were i ndi vidual |y
supported, and anhi- pegksiskr %@nﬂs}k@%a@e%&i&t@ id’ht_Qfl Atrmsphar e ada &M
Leber Ut uoh 90020 oL S0 T 11 Lhe, 4 et o of 100, deprees: By
curing thepadhesiiverfiekmoat he&IGnd et e Tourowes migasts £dcdyfaismng a
cynam o VI SBERIARE el U, IERSLG, TP PEM IO ACiTR] Dl
t hi cknEss: p8@ppminige ape pathgrse. v didim offdtatsvesFinim;2) tensipreedrodeth 10 Hz;
automatic st ghipgolrga@i@_gp_. As a
When the adhesive film was stored in an atmosphere at
25°C at 50% RH (a relative humidity), after one day, the
flow amount was 480 pm and the adhesive strength was 600
20 N/m; after 30 days, the flow amount was 220 pum and the
adhesive strength was 540 N/m; and, after 90 days, the flow
amount was 35 pum and the adhesive strength was 260 N/m.
The flow amount was determined as follows. A film-form
adhesive having a thickness of.75 um was punched out by a
25 10 mm ¢ punch, and placed at a center portion between two
sheets of polyethylene terephthalate films cut to 25 mm x
25 mm, and pressed under conditions at 100°C and 3 MPa for
5 minutes, and then, the size of the resultant sample was
measured to determine the difference in the radius of the
30 sample before and after pressing. Also, the peel strength
was determined as follows. 50 pm polyimide films (UPILEX
S; manufactured by Ube Industries Ltd., trade name) were
laminated to both surfaces of the film-form adhesive using
a hot roll laminator under conditions at a temperature of

35 100°C, a pressure of 0.3 MPa and a speed of 0.3 m/min, and

then cured at a temperature of 170°C for one hour. The




result, it was 370 MPa at 25C and 5 MPa at 260C. Then, substantially the
sane procedure as in the preparation of Sanple 1 was conducted excePt th
Adhesive 15 film 1 was changed to Adhesive film2 to prepare a senl U
conductor device sanple (Sanple 2), and _the sanple was evaluated in the
same manner as in sanple 1. The resurt§ of evaluation are shown in Table
1. (Sanmple 3) 20 Methyl ethyl ketone was added to Adhesive conposition 3
conprising 45 parts by weight of a bisphenol A type epoxy resin: EPIKOTE
828 (manuf &stiissidsy Jalgeh Epoxye Resihss@ofaces toif ; the asmmbgresuepbxiyo

equi val ent 101%9& ikt HPakd Se DY 1B O Of aéh%p&f@éc?' OA ai‘—;%é@f epoxy

resin: ESCN195 25 (manufactured by Sumto Chem ca ; trade
nane;  epoxyF K Wal e mq@%are%mrba@%sawmw F lao%ﬂsmawrﬁovol ak
resin: Plyofiens L4282 J meguif@etniedi Hyciai i fon od nkr & dhend gakss . | nc.

trade n rre) arts by wei ght of _ an epox roup-contai ning acrylic

r ubber : HrR-sao%L%t(br?afrru %ogtf‘%&%eedlﬁ/tﬁfgf&%%gl é?ﬁc cHie 13RI TYRs Co.
Ltd.; trade:onrnmm,tlrm{ &mdarnemeikg;htCuﬂiIOQOtkO@Chdﬂegslve?Cﬁllranﬁt B3O °CuUri ng
agents, art b t.of 1-c et hyl - 2- phe azol e;  Curezol
D7 O (maractin e By W Bndr R ML B S L raska thhe) and
0.7 part b)At\Malmsmflr}g 35acg1w W@p@&mufmmlbﬁmemw 187

(trade na tu n g t ed by 11 AUG
2004 - 47macst| rri né@eo’ ﬁu\/élde bylpzt\gcuum eaer at| on’. q’ll%e adheS| ve varni sh
was coafed e 5% eae%élmrr SERERE L ol et hlA el eler et had a8 &nint m havi ng a

Lhi ckness alert 1 Mo g iet) by, RN MadAOQ RGN ngsa o form a s

coating filmin a B-stage havi nEg a thickness of 75 pm thus preparing an
adhesi ve fidsaYAdhesh \)‘@E’r i1 P2k pped vttt S MRuppori®4ifm Wen the
adhesi ve fil m washest,orsafbd thradi £t NP SEer Lanad pr&@oaj;ré%’g Rt (end el ati ve

L‘ETeﬁ'gEK)Wfafeéo%& R 278 R e T HETH Bt St Riaet B0 SMSAIThe
film 1 was changed to Adhesive film 2 to prepare a semi-
conductor device sample (Sample 2), and the sample was
evaluated in the same manner as in sample 1. The results
of evaluation are shown in Table 1.

(Sample 3)

20 Methyl ethyl ketone was added to Adhesive composition
3 comprising 45 parts by weight of a bisphenol A type epoxy
resin: EPIKOTE 828 (manufactured by Japan Epoxy Resins Co.,
Ltd.:; trade name; epoxy equivalent: 190), 15 parts by
weight of an o-cresol novolak type epoxy resin: ESCN195

25 {manufactured by Sumitomo Chemical Co., Ltd.; trade name;
epoxy equivalent: 195), 40 parts by weight of a bisphenol A
novolak resin: Plyofen LF2882 (manufactured by Dainippon
Ink & Chemicals, Inc., trade name), 150 parts by weight of
an epoxy group-containing acrylic rubber: HTR-860P-3 (manu-

30 factured by Teikoku Chemical Industries Co., Ltd.:; trade
name; molecular weight: 1,000,000; Tg: -7°C), and, as
curing agents, 0.5 part by'weight of l-cyancethyl-2-phenyl-
imidazole: Curezol 2PZ-CN (manufactured by Shikoku Kaseil
Kogyo Corporation, trade name) and 0.7 part by weight of y-

35 glycidoxypropyltrimethoxysilane: NUC A-187 (trade name;

manufactured by Nippon Unicar Co., Ltd.), and mixzxed by




adhesive strength was 500 NNm and, after 90 days, the flow anmount was

pm and the adhesive strength was 250 Nm The flow anbunt was detern%héﬂﬁ£@4
follows. Afilmform 15 adhesive having a thickness of 75 pm was punched
out by a 10 mm O punch, and placed at a center portion between two sheets
of polyethylene terephthalate films cut’7tc 25 mnTmx 25 mm and pressed

under conditions at 100C and 3 MPa for 5 mnutes, and then, the size of

the resultant sanple was 20 neasured to determne the difference in the

radi us of tSrtérrsiamal & delfored dnd wfeem plessiagiom so, the peel strength

was determ ned ag,f éih%"é‘%_véQzaOEH ywa@ éﬁédmor(é—l?'ér'f%% %nggyég%ared

by Ube Industries Lt trade nane) were am nated to aces of the

filmform &Sy Lpsind SBRh Halateor | £1kni parorg undehicknessi ofs7at a

tenper at ur @0f ank0QG i At L SRLH i 0f &314\6’%&&5&6158@%@& Qo?»fé?/nnhn and
then cured at g te erature of 170C for one hour. The lyimde filnms on

the both sECRdedd of Uhe s ghpl & de it el ngd o? rﬁﬁW]éFtl%S%ve‘P% 7 AdHG dﬁamsy

supported, paegaaibgoes! atthediengt il NasadResivedri Tman) aégRspHed ewathr oom
terrperature at _a stpef(;gﬁof S0 mimn in the direction of 180 degrees.
Further, aZtoFage ¢ nodul us of the adhesive conposition obtained by
curing the adhegihee ftihemaathebiOE fioim ofes how renh Simresars Udl erdo dyh €8¢ ngta

reaony | Zeoge hie B8 SEASUIDGIREN 0p) DhEeolde (ARGt vERY DY
2004 -1%8 fligiwg lamesstt 8@ Al G amperrat Lﬁclee eat@lwtum $©r@ng6m:/wm GODenS| | e

mode; 10 He/mgulommld aeialys [aadinly Mot resdl g0/ n V831 360 Ma at 25C
and 4 MPa at 260C. Then, subst anti al Id\)[/ the sane procedure as in the 5

prepar at i o9 Sd&ifpISE LENHD ¢HHd RAB A Ak eprd ¢ Rt OEhRSi JRYS f i Fhe 1f\1«ﬁ‘s’

changed thﬁq@hlem W»%sfljUnx.ﬁn tacrlcprte{@raajtae§ﬁm s COdRlgEr Ofasleys genpanpl e
(Sampl e 3), (% t he sanmpl e eval uated in e sane nmanpe ag in sanpl e
1. The resTFes TI5m QPRI I('Biv 41 SHOMIE P Tabt 6L 9vS 10 & SaibFecas net hyl

et hyl ket orelhwas vaddedrilrgy Adhesivenconpesi1i ofim was punched out by a
10 mm ¢ punch, and placed at a center portion between two
sheets of polyethylene terephthalate films cut to 25 mm x
25 mm, and pressed under conditions at 100°C and 3 MPa for
5 minutes, and then, the size of the resultant sample was

20 measured to determine the difference in the radius of the
sample before and after pressing. Also, the peel strength
was determined as follows. 50 pm polyimide films (UPILEX
S; manufactured by Ube Industries Ltd., trade name) were
laminated to both surfaces of the film-form adhesive using

25 a hot roll laminator under conditions at a temperature of
100°C, a pressure of 0.3 MPa and a speed of 0.3 m/min, and
then cured at a temperature of 170°C for one hour. The
polyimide films on the both surfaces of the sample cut into
10 mm width were individually supported, and a T-peel

30 strength was measured in an atmosphere at room temperature
at a speed of 50 mm/min in the direction of 180 degrees.

Further, a storage elastic modulus of the adhesive
composition obtained by curing the adhesive film at 170°C
for one hour was measured by using a dynamic viscoelastic-

35 ity measuring machine DVE-V4 (manufactured by Rheology,

trade name) (sample size: length: 20 mm, width: 4 mm,




4 conprising 45 parts by weight of a bisphenol A type epoxy resin: EPIKOTE
828 (manufactured by Japan Epoxy Resins Co., Ltd.; trade nane; epPoxXY AUG 2004
equi val ent: 190), 15 parts by 15 wei ght of an o-cresol novolak type epog
resin: ESCN195 (rmanufactured by Sum tono Chem cal Co., Ltd.; trade nane;
epoxy equival ent: 195), 40 parts by wet@ht of a bisphenol A "novol ak resi n:
Pl yof en LF2882 (manufactured by Dainippon Ink & Chemcals, Inc., trade
nane), 150 parts by weight of 20 an acrylic rubber containing no epoxy
group: HTRB8CKIBREA) 8 nmanruftactnemed: une wmmmml 3 Yinsitrd es Co.
Ltd. tra l.ecylarn wei a S curing
agents Sgr%g%bnm Lioa Zlagjff%%%%%%%h 5 ad dazo éalCurezoI
2PZ- CN (narr@fsaldtturédt WSSFﬁ%MPaccﬁtp&fa C25artdcﬂ1MEtaraﬁe2rfaﬂ’ré) and 0.7 part

oy wei ght -of Y- g, Qs iRty MRl sl langse gg&k% 5184 (trfPenuf act ur ed

by N ppon Uni car nane), stirrin fol | oned
by vacu®m d’é@é’rﬁaftaltéﬁn nfe S@éﬁé&ﬁ Vie WAk rﬁ%’fﬂwﬁse%@t@torﬁf@ta adhesive

rel ease-treahed 1 3QsPeleidad ane delaphthatate § 'ﬂcmﬂ@ﬁa&ga & tduekness of
75 pm and drjied by heating at 140C for, 5 minutes to forma coating film

in a B-staf@ ARG SRS iedP G Fmhe tHus 275t 40 iSTPRAP diftesive film
(Adhesi ve fdlaméteequinpped Wdnte n&rﬁw)ip@rst lfri |gampMeen t herradhesdwec i | m was
stored in ag 35&%t§rb#68here at .25C at {1 (arelatlve hum dity), after
one day, 1 At AREs A hrd ydhesive 1 1 AUG 1004 - 49
strengtf wa(§aﬁ@ael\l/4m after 30 days t he flow anount was 180 pm and the

adnesive strengicies 00N W20l aId oAl oy dhed AU Yas 30

pm and t he adhesive-~str e Tl ow anoun rm ned
as foll ows.4 Fomprilsang & Sstmrdde byl astidh hodul P igiphaneladhdsirge epoxy

conposi t i 0n<ahtal wh@ffacwzm rde sl iy | i By ffsone dwur was

nmeasured b SI n dynam c vi scoel astic-_ i ty neasur i n machl ne DVE- V4
(manuf act urk | GGFe’ PR RV SN & Wze: 1T @GIYS 20 nm wi dth:
4 mm 16 thﬂeGnghQ;SSJf 80 RMcrymeriwyIe el epal i batess sl rrNidensil e

mode; 10 Hzma%lfltf% tulr%cl tbat IS%H!llC{:a(.DCI!E!tO gBherm_caa]. Co., Ltd.; trade name;
epoxy egquivalent: 195), 40 parts by weight of a bisphenol A
novolak resin: Plyofen LF2882 {(manufactured by Dainippon
Ink & Chemicals, Inc., trade name), 150 parts by weight of
20 an acrylic rubber containing no epoxy group: HTR-860-3DR(A)
{manufactured by Teikoku Chemical Industries Co., Ltd.:;
trade name; molecular weight: 1,000,000; Tg: -7°C), and, as
curing agents, 0.5 part by weight of l-cyanoethyl-2-phenyl-
imidazole: Curezol 2PZ-CN (manufactured by Shikoku Corpora-
25 tion, trade name) and G.7 part by weight of y-glycidoxy-
propyltrimethoxysilane: NUC A-187 {(manufactured by Nippon
Unicar Co., Ltd., trade name), and mixed by stirring,
followed by vacuum deaeration.
The adhesive wvarnish was coated onto a release-treated
30 polyethylene terephthalate film having a thickness of 75
pm, and dried by heating at 140°C for 5 minutes to form a
coating film in a B-stage having a thickness of 7% am, thus
preparing an adhesive film (Adhesive film 4) equipped with
a support f£ilm. When the adhesive film was stored in an
35 atmosphere at 25°C at 50% RH (a relative humidity), after

one day, the flow amount was 400 pm and the adhesive




result, it was 400 MPa at 25C and 1 MPa at 260C. Then, substantially

t he. same procedure as in the preparation of sanple 1 was conducted &3Xdeift2004
that Adhesive 15 film 1l was changed to Adhesive film4 to prepare a

sem conductor device sanple (Sanple 4), and the sanple was evaluated in

the same manner as in sanple 1. The redflts of evaluation are shown in
Table 1. 20 1 1 AUG 2004 - 50 Table 1 Sanpl eSanpl eSanpl eSanple |tenl234
Conpatibilitylncom |l ncom|ncom|ncom patiblepatiblepatiblepatible Adhesive
film234 S/syrerii8.«&63. §H3B.1658: 5b6f Hot Pl adens D00h&50148 ddO6Unkowas

(9480 . by e h) Kot 11 ot ohe 3 ¥00° asii 1 1967 o500k WA i 86782550 11
568577 250@ays¢{ﬁhqﬂﬁﬁqyn¢mqmmt was 30 pm and the adhesive strength
was 250 W/m. The flow amount was determined as follows.

5 Further, a storage elastic modulus of the adhesive
composition obtained by curing the adhesive film at 170°C
for one hour was measured by using a dynamic viscoelastic-
ity measuring machine DVE-V4 (manufactured by Rheology,
trade name) (sample size: length: 20 mm, width: 4 mm,

10 thickness: 80 pm; temperature elevation rate: 5°C/min;
tensile mode; 10 Hz; automatic static loading). As a
result, it was 400 MPa at 25°C and 1 MPa at 260°C.

Then, substantially the same procedure as in the
preparation of sample 1 was conducted except that Adhesive

15 film 1 was changed to Adhesive film 4 to prepare a
semiconductor device sample (Sample 4), and the sample was
evaluated in the same manner as in sample 1. The results

of evaluation are shown in Table 1.

20




2 2 906051 270C. .

performance can be obtai ned by
sof teni ng point of 50C 10 or

I n addit

nor e.

i on,
using a solid epoxy resin having a
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Furt her,
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cycl e000X resistance Misture resi stanceO000 From Tabl e 1,
that the adhesive conpo- 5 sition of the present
vol atile content and has excel |l ent heat
when being in a B--stage.

it is apbhAdh004
i nvention has a small
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ance

apparent that nore excellent

it

i s apparent that,

by usi

ng a

conmpound containing an epoxy group dszlalgol yner conpound, an adhe- sive
menber, a substrate for nounting sem conductor, and a sem conductor device
each havin t resistance can be pravided 15 1 1 AUG 2004
- 51 Exanple 2 (Sanple 5) Methyl| 88Rglekdt 6ABPhAs pdde®lico  TRmplsi tfi on
conmpri sind 45 parts bYe®ei ght of HPI KOTE 8248 (n@&nufafcturéd 5| by Japan
Epoxy Resijns Co bm% %1b1ﬁ & nang, IbicspirenolInkdnype] epoxym+ efi DhceRox)y
equivalent: 190)" "8 “pat TS By weifghst 0b1 ESCPE 950 { sahphasbuke dut iBId tjono
Chem cal a ame, dreso] noVol ak.Type| epoxy Tes§i n, Epoxy
equi val ent| 1QR%hﬂ§Elgrn§§%§1bv MFIGhtiOf lexX’XLGlL 1 (mapuf actured by
M tsui Chgm cal s, Bm‘qvl"zt)rade _nhansg, Bylsesk [resd.ms hydr03<y$5 eq LJ_I val gat
174), 15 pgarts by Wbldﬁbt laE ﬁltHUt YP—50—(emufactured—by—Ffohto—Kas
Co., Ltd.;| trade na# hg gsi n; 0ol gcul a@ wei ghtd. %D, 000) 0. 480
Hot platen:
160°C 0.02 0.05 0.64 0.59
Volatile Hot platen:
content (3 |180°C 0.07 0.09 0.90 0.84
by weight} | Hot platen:
0.30 . . .
230°C 3 0.42 1.34 1.29
Hot platen:
250°C 0.52 0.56 1.85 1.77
Hot platen:
270°c 0.80 0.90 2.60 2.51
Reflow
crack O O O X
geat resistance
resistance Temperature
cycle O O C X
resistance
Moisture resistance O O O O
From Table 1, it is apparent that the adhesive compo-
5 sition of the present invention has a small volatile
content and has excellent heat resistance and moisture
resistance when being in a B-stage. In addition, it is
apparent that more excellent performance can be obtained by
using a solid epoxy resin having a softening point of 50°C
10 or more. Further, it is apparent that, by using a compound

15

containing an epoxy group as a polymer compound,

sive member,

a substrate for mounting semiconductor,

an adhe-

and a

semiconductor device each having more excellent heat

resistance can be provided.




parts by weight of HTR-860P-3 (manufactured by Tei koku 15 Chem cal

I ndustries Co., Ltd.; trade nane, epoxy group- containing acrylic rUfP%UEZ%4
nol ecul ar wei ght: 1,000,000; Tg: -7C), 0.5 part by weight of Curezo

2PZ- CN (rmanufactured by Shi koku Kasen Kogyo Cor poration; trade nane,
1-cyano- et hyl -2-phenylim dazole), and é 7 part by weight of NUC A 20 187
(manuf actured by N ppon Unicar Co., Ltd.; trade nane,

y-gl yci doxypropyl tri met hoxysi |l ane), and m xed by stirring, followed by
vacuum dead¥aipke Zrhe adhesi ve varni sh was coated onto a rel ease-treated
pol yet hyl engsgr@ﬁf@rg jhalate filmhaving a thickness of 75 pi n, and dried by
heating to 25 T40C for 5 mnutes to obtain adhesive film(F 1) in a B-
stage having a tfcRAes3ERfL 752 prRe wifeh 2HéeBbEai AeBOmRABRES]GR il m was

stored in anmd OSTHET £5 agﬁaﬁt5§ @§; wO Ve iRk ofaEp@k@i:EV@z@umnghhﬁcta%ar one
day, th fIOM/anDunt was gnd the adhesiye streng was 600

after :Mp¥kﬂEPaQrﬁP?¥%wﬁ% Aas 279- pn?ﬁﬁﬁetﬁ%m%théFPBegPﬂeﬁgth was
500 N/m angypeafdesx P Or ekayrs; é;isn@xg‘zl@quamuehtwaw@ﬁ, pms padttsheyadheswe
strength was nt . was

flln}forn1adﬁé%|ve ﬂgygngléétﬁ%%%%gs%t%¥e95b%n$ Q%ﬁ%?ﬁéamb b§°§’10 mm O

punch, and Lt35b. pltacate atame centesopondvohabet vieenepowy sheeis; oépoxy

pol yet hyl eﬁ d&rephal ad e, f'w‘;%%% rt@ Gg g ?@5 g“mi‘QQ Ard-£HG 2004 -

52 presse nder  conditions at nutes, and then,
the siz8 of! mqﬂﬂﬁ%@ﬁnﬁ%ﬁnbﬁd%b¢%uMa§hﬁ@h§®¥§d £nc - det sAAENBARAE évﬁpérence

in the radipgssaf; thgy §@w%ieé§@i&ﬁfbn@ﬂdlﬁﬁ}er19r§§§tQ9b AN,89gnthgrpeel
strength was det’er m ned |l ows. 50 pin polyimde ¥ | ms ~( manuf act ur ed

by Ube Iruﬁhﬁ%ﬁ%ﬁFlXQr5OtF%ﬂ%uﬁ%%ﬁur%ﬂﬂPEXT%ﬁtﬁeK%S?bn?ﬁateB fo/ both

surfaces oftddree fridaia f ogsm:a&hﬁsrwmsl rﬂ@l@cﬁlDéeréigh{:aﬁboal}OD ynden
conditions at_a tenperatur a a a speed of

SO mne S HEAPR T cof TR S anBes MR R bR Dpec  BY Rroribhr - ne

pol y- ﬂm(ﬂEHGMIﬂBKlIﬁdﬁ%@rIEBt@@ bottdsur tages méméheepanplgroup— into 10
mm W dth wer %ﬂé‘ﬂ{ Vdfua?éég’lfé'pp&gésg R08e AurzPegli gk L €NIhRo VBB o TERSYr ed

in an atm)s erea
-7 C), 0.5 part by weight of Curezol 2PZ-CN (manufactured

by Shikoku Kasei Kogyo Corporaticon; trade name, l-cyano-
ethyl-2-phenylimidazole}, and 0.7 part by weight of NUC A-

20 187 {(manufactured by Nippon Unicar Co., Ltd.; trade name,
y-glycidoxypropyltrimethoxysilane), and mixed by stirring,
followed by vacuum deaeration. The adhesive varnish was
coated ontoc a release-treated polyethylene terephthalate
film having a thickness of 75 pm, and dried by heating to

25 140°C for 5 minutes to obtain adhesive film (F-1) in a B~
stage having a thickness of 75 pm. When the obtained
adhesive film was stored in an atmosphere at 25°C at 50% RH
(a relative humidity), after one day, the flow amount was
380 pm and the adhesive strength was 600 N/m; after 30

30 days, the flow amount was 170 pm and the adhesive strength
was 500 N/m; and, after 90 days, the flow amount was 25 um
and the adhesive strength was 250 N/m. The flow amount was
determined as follows. A film-form adhesive having a
thickness of 75 pm was punched out by a 10 rmm ¢ punch, and

35 rplaced at a center portion between two sheets of

pelyethylene terephthalate films cut to 25 mm x 25 mm, and




at a speed of 50 mimn in the direction of 180 degrees. 15 Further, a
storage el astic nodul us of the adhesive conposi- tion obtained by cunlmg 7004
t he adhesive filmat 170C for one hour was nmeasured by using a dynam c

vi scoel asticity mea- suring machine (manuf actured by Rheol ogy, DVE-V4)
(sanple size: length: 20 mMm w dth: =4 5fnT thickness: 80 pm tem 20
perature elevation rate: 5Cruin; tensile node: 10 Hz; automatic static

| oading). As aresult, it was 400 MPa at 25C and 8 MPa at 260C. In

addi tion, to¥e seyesh sistact icmnct;iftitcrres s@frrplléo Wasandb3 MRedf ¢ hr bughnatssanni ng

type el ect rQpy MHIPSGIRe s é%&)b tdde Pémaga%hﬂ% Qwﬁll@h”%o

obtalnedfromtherelatlons |p(SV etvve engt h e outer
peri phery cSfetame ns |l ifhasenarl ©t oslke s@%ﬁl%aﬁf arka saTRlE, Befogsanpl e

6) Methyl efhylafetong-aas mddedith, 2 compasit i &gﬁ [ rts
by wei ght of Y§8125 manuf argb?ur edl by Toht o ia%@f §0w9§.?éé?§5&l§n%gne
bi sphendl A% Vifd &ty rEsiHR pc@@@ﬂ}l%uﬁ/%ﬂl%nfma@??ﬁct‘ABQ%a?YsUB9 wei ght

of YlDCIl:WOS Irlguvisfiaot ured, byt oty ma!ﬁa@.lei ULCpLElebsﬁ wetd aﬂ&nﬂ@ﬂe% edetesolh f
novol ak type .epoxy resin; Xy £equival ent rts ight o
MIlex XLC &P%ﬁ%ﬁ;‘&eﬁ eoateg%e?\/ﬂf@lw 240} ‘}e I'He gt?al'd% \éﬁﬁ zyl ok
resin; hydrlexyilnagopn waldent :cdndli tAUG L00Z a %Seraoeﬁaﬂzh.)re 16¢ phe® sCpyawei ght of
Phei enot XB- BN Taht e phenoxy
resin; nol é)c%% \/\ggﬁq ujg%%oa(ﬂd %S%A%t% gé; %Ner{r rﬁ][n’ fgﬁi@%&i—

(mar i ul0f acmﬁe@u Ay A eiKBIar et caf l?ﬁjLF'stf@ésOf&) houuc d. ;The apel8-nane,

epoxy gr oupGeM & ininkg @pﬁmgw r4bhete kE@ﬂ:l?Céﬂx_afacé’@'&f‘tthé QQIQpQQO ufg:
-7C), 0.5 part by weight of Curezol 2PZ- CN (manuf act ur ed % Sh |koku Kasei
I

Kogyo Cor pcrdtd dif ™% reldhatfs e Bndiahdinyd ¥ 2Hpragtedi e®l @) T-RAEL0. 7
part by weitghingafn NG Areﬂa@ul(ermmtfaﬁtg@@b NOPON bk aFePeradQrbtd. ;

(roce e o e ol o e S BB e
ont 0 alBel gasehermr,eat eactqa:cﬂg;aetdi;elsene: tm@pmshaiﬁttmé i ddhdsiveagecanpbstkness
tion obtained by curing the adhesive film at 170°C for one
hour was measured by using a dynamic viscoelasticity mea-
suring machine (manufactured by Rheology, DVE-V4) (sample
size: length: 20 mm, width: 4 mm, thickness: 80 pm; tem-

20 perature elevation rate: 5°C/min; tensile mode: 10 Hz;
automatic static leoading). &As a result, it was 400 MPa at
25°C and 8 MPa at 260°C.

In addition, the cross-section of the sample was
observed through a scanning type electron microscope. As a

25 result, it was found that a wvalue obtained from the rela-
tionship (S/V!/?) between length S of the outer periphery of
the islands phase and cross-sectional area V is 4.5.

(Sample 6)
Methyl ethyl ketone was added to a composition com-

30 prising 15 parts by weight of ¥YD8125 (manufactured by Tohto
Kasei Co., Ltd.; trade name, bisphenol A type epoxy resin:;
epoxy equivalent: 175), 45 parts by weight of YDCN703
(manufactured by Tchto Kasei Co., Ltd.; trade name, cresol
novolak type epoxy resin; epoxy equivalent: 210), 52 parts

35 by weight of Milex XLC-LL (manufactured by Mitsui Chemi-

cals, Inc.; trade name, zylok resin; hydroxyl equivalent:




of 75 m and dried by heating at 140C for 5 mnutes to 15 obtain Adhesive
film(F-2) in a B-stage having a thickness of 75 pm Wen the obt irhgig 2004
adhesive filmwas stored in an atnosphere at 25C at 50% RH (a reI i

hum dity), after one day, the flow amount was 400 pm and the adhesive
strength was 620 Nm after 30 days, "t Ré fl ow anbunt was 20 180 pm and the
adhesi ve strength was 510 NNm and, after 90 days, the flow anmbunt was 30
pm and t he adhesive strength was 280 NNm The fl ow anbunt was determ ned
as foll ows.174) filmbaris aehest vahihavf nghaiehptkiBsS0ofmasupartaseguhghed

out by a 10rc{H‘Eeth h’cé‘”dplﬁiﬁceo'téé g ﬁ%ﬂéerpRQBng”r@ﬂa%ﬁ’S?QcEY’%

sheet s of yl'ene ter'e a1ate il cu
pressed und@rledhdlfthdm;o)art 190ants By MPaigbt gfrﬁiﬁ&tééOPaad(mhen- t he

size of thegasildany '?@f‘%]@u@erﬁ?@ﬂ"fﬁidu&gfé@r@b”e Lb& di Efcsaence in

the radius of the sarrpl e before and after pressing. Al's f he 30 peel
strengt A wasiRfet ARATE P HRUP OFPRYRINERT pAT BYH §F nFdebeFf I%‘él?ﬁ‘dhéFact ured by

Ube | ndust njeisgHit d. 1, dTRAR0 MANES : UPPd;EX @)5V\§é§tlagn patgdrtorbetibesyifaces
of the filmform dhe ve u5|(gg%}? | am nat or under conditions at a

t enper at ur & POOEP AT %h%kﬂlﬁé Kpech ¥pe¥a ©PTBBTAC3°RM/ ni n,
and t hen cwzezﬁeatnmetﬁrmempametWLijgﬂmé@YLMEdahomJ , Th]ﬁdpolyl pede fi | s
(UPILEX) o the b ) I]§ 1?. AUGf2004 - .54 | e cutcl nto 10
b it h e TN GBI TG SRpEbr Rt A4 Bkl S PR DR A ths CReasur od
in an abnodpitere @tade aoame emperlatairce xtp morsieed nef t Hadk yoall lrarre )i ,n drive
direction Bl Pb fenr ces. Luriherowdy SLor a0eachastic apduhus ghethe 5

adhesi ve conposition obtain curing sive C for one
hour was meEsUHERDY afiyi e dwam%h yaScoerbedi enty ﬁeé@b?ﬁﬁg machi ne

(manuf act ureeh Med %&q&&gy 1ENVE- &/élie;]{:ﬁ@m@istél E8inl EQGLHg 20t AMbkMedsh: 4
nm thlckness 80 pm g rature evation rate mn; 10 tensile node:

10 Hz: aut dHati% ”é‘ﬁ'at‘?rbdl Gy PRABINGe’h| “Ol(t: W&E A28 pEeat t95C and

10 MPaiat 260Gin (z&a-raﬁﬁve?)fi\zhﬁhw 2l hyh kegopeasmashadided aothiernpesition

com of 75 pm. When the obtained adhesive film was stored in an
atmosphere at 25°C at 50% RH (a relative humidity), after
one day, the flow amount was 400 pm and the adhesive
strength was 620 N/m; after 30 days, the flow amount was

20 180 pym and the adhesive strength was 510 N/m; and, after 90
days, the flow amount was 30 pum and the adhesive strength
was 280 N/m. The flow amount was determined as follows. A
film-form adhesive having a fhickness of 75 um was punched
out by a 10 mm ¢ punch, and placed at a center portion

25 between two sheets of pelyethylene terephthalate films cut
to 25 mm x 25 mm, and pressed under conditions at 100°C and
3 MPa for 5 minutes, and then, the size of the resultant
sample was measured to determine the difference in the
radius of the sample before and after pressing. A&lso, the

30 peel strength was determined as follows. 50 pm polyimide
films {manufactured by Ube Industries Ltd., trade name:
UPILEX S) were laminated to both surfaces of the film-form
adhesive using a hot roll laminator under conditions at a
temperature of 100°C, a pressure of 0.3 MPa and a speed of

35 0.3 m/min, and then cured at a temperature of 170°C for one

hour. The polyimide films (UPILEX) on the both surfaces of




prising 15 parts by weight of YD8125 (nmanufactured by Tohto 15 Kasei Co.,
Ltd.; trade name, bisphenol A type epoxy resin; epoxy equival ent: 1175) 2504
parts by weight of YDCN703 (nmanufactured by Tohto Kasei Co., Ltd. ﬁgg
nanme, cresol novol ak type epoxy resin; epoxy equivalent: 210), 50 parts

by weight of MIlex XLC-4L (manufacturez@dby Mtsui Chem 20 cals, Inc.;
trade nane, zyl.ok resin; hydroxyl equivalent: 169), 15 parts by wei ght of
Phei enot YP-50 (manufactured by Tohto Kasei Co., Ltd.; trade nane, phenoxy
resin; nol etel arampwei g:lmtt i90,c0Q@) nutﬂ.Eﬁ.crIaTtuserm/ ﬂmigl‘ﬁtdtiﬁll-ﬂ'%@@@@rs—( manu-
factured by Te|k g}h al tIncll,Lu ries L4 tradetZS n g

gr oup- cont & Mi &a@r P Sruber ecﬁﬁzﬂ %egcht 2T 5 1:7.

0.5 part byoss ¢glkinpefraCuwrezalt aZRZJ—e@l\dl(dﬁédbma/hun niemn utf faee t dit eelc bijoshi koku
Kasei Kogy [P 1-gGuanest hy, 7 rt by
wei ght of %SCQ%O g?%%l r%de nane, cé(r?rrtlsinu tht rT%ﬁh%on % " nlgccgﬁ Egg

Ltd.; ySgl ysihgsiyer @;@yipprsmtemmalawg bsartdirmqeﬁleayacmwwmgflml | owed

by vacuum deagraticoRorThee aEhESIWME; \ﬁ?ééﬁﬂbd"@:asy %@a@rﬁjﬂ é)"lﬁ}?n@m
rel ease-treated poly- ethylene terephthalate filmhaving a thi ckness of 75
pzm and JLSE@eBRSHd&tityg e SHMOCT SR B iR utmEn Y obt s G B Adhesive film

(F-3) in aRB'e‘éil h@\mEngrqa t(tya:;ﬂglaas%&fe 75 ertyin Wen die widen ned adhesive
filmwas st n_an 1 A 2004 - t nos here at 25C, at 50% RH (a
rel ative h i‘t“)‘?)s ﬂ'lm'o aﬁfatt“H‘ee 4 & 3 700" and the

adhesi ve sttem&nigtehmm 58@ Wzzn; al.atfdnesrtlaﬂ gaptsi c tthdelroy\x amamtawas 150 pm

and the adt}%§|u et st rer‘b% Mzb%o ren dancf“f tt?%%aol\%tdfﬁ'ﬁﬁ the flow

anount was pm’ an the a esive s e Tl ow anount
was det er mFedipds ol lows. A fil mform adheS| ve having a thickness of 75

pm was punched yayh liye%hjﬁ 'H’éth; ey Ragplared dmsbLams] Pgrlion

bet ween two sheets of pol yet hyl ene tere hthaI ate filns cut 10 to 25 nmm x

25 mm and BFiededd Lin@err teodi tisorEh lato SO0 e (T ¢t & P riut @Bt Cand
then, the $iaa@iotdt.he esyl tanide SAMY € MRHHBASUNE e dasSEmM Aesihe

d Tference 1% AN quiadius of 118 syple hefare and after pressing. Also
(manufactured by Tohto Kasei Co., Ltd.; trade name, cresol
novolak type epoxy resin; epoxy equivalent: 210), S0 parts
by weight of Milex XLC-4L (manufactured by Mitsui Chemi-

20 cals, Inc.; trade name, zylok resin; hydroxyl equivalent:
169), 15 parts by weight of Pheienot YP-50 (manufactured by
Tohto Kasei Co., Ltd.; trade name, phenoxy resin; molecular
weight: 50,000), 150 parts by weight of HTR-860P-3 (manu-
factured by Teikoku Chemical Industries Co., Ltd.; trade

25 name, epoxy group-containing acrylic rubber; molecular
weight: 1,000,000; Tg: -7°C), 0.5 part by weight of Curezol
2PZ-CN {(trade name, manufactured by Shikoku Kasei Kogyo
Corporation; l-cyanocethyl-2-phenylimidazole), and 0.7 part
by weight of NUC A-187 (trade name, manufactured by Nippon

30 Unicar Co., Ltd.; y-glycidoxypropyltrimethoxysilane}, and
mixed by stirring, followed by wvacuum deaeration. The
adhesive varnish was coated onto a release-treated poly-
ethylene terephthalate £ilm having a thickness of 75 um,
and dried by heating at 140°C for 5 minutes to obtain

35 Adhesive film (F-3) in a B-stage having a thickness of 75

pm. When the obtained adhesive film was stored in an




peel strength was determ ned as follows. 50 pm polyimde 15 filns

(manuf actured by Ube Industries Ltd., trade nane: UPILEX S) were | 'q?
to both surfaces of the filmform adhesive using a hot roll Ianiné?ghu
under conditions at a tenperature of 100C, a pressure of 0.3 MPa and a
speed of 0.3 mmin, and then cured at®a tenperature of 170C for one 20
hour. The polyimde filnms (UPILEX) on the both surfaces of the sanple cut
into 10 mMmm w dth were |nd|V|duaIIy support- ed, and a T-peel strength was
measured i ratawsahmwptaér @%tC atodr% e%i‘betaatmle‘ltaltva h;p@ezultosf) 50afpEnin in

the direction af, 189 degrees, Fthels A siprage &l dud Us of the 25
fiarrt) c}%tgswe %m at %

adhesi ve conposi ti'on obtai ne y curing the a C for one
hour was nBas@nadhbyassidfy al/dynadteer W& b astting t@/l%a@n@mrh@ Waghi ne

(manufact unegd by e HROBIHAE W s 1 7 esd QAN ard, MIELALdEh: 4
mm  thickness: 80 prg tenperature el evation rate: 5C/mn; 30 tensile node:
t

10 Hz; aut G¥Siic toeariley MY Wa%s & Wesind thy %%‘6‘0‘3 MPer @R998C and 7

MPa at 2606as (Samm /. .8) tﬁu-;bsﬁleﬁu iahdont hewama:armq%wr@s agolilowde a
preparation onduct ed eiglc‘%gt that stead of 54.6 5

of Sanple 5 wa
parts by weéigfit m%d&?%‘f@ AVILA fart HIp| YR5F eRURED
(manuf act uroed: bb»y Eaivu morq} blacsk , Claevd @&Ja&;edlhtAHGc%wler pﬁ;ﬁ:t:]dtc trade
nane, blsphe oI ovoI re5|n o) equi val ent.: used. t o
g R A T R A T R
Properiies taf 2t5h®m adt?@mme fandnm%smmmredtmr@etrmm etanieo@o(adamqions

as 5 those 5 yfxagl & Ini s s e tondd, Wase found dhatpe até@tltgﬁl day,

t he flom/anount was 380 pm and the adhesive stren th was N'm after 30
days, the f928RlEnBia® MRESUTEED Tim SR fThi dHSS | RTUHeR hl%va‘éh%OO N m

and, after QQidays e Jdm@mrm@%mtar&émﬁ@hesu@oﬁtﬂ@@gth 10
was 250 NVm_ Further, stora e elastl nndg s of tt'%(lj1 cure prod ct of
1 tc (

t he adhesi P&8tas F66 Ylml

15 films {manufactured by Ube Industries Ltd. trade name:
UPILEX S8} were laminated to both surfaces of the film-form
adhesive using a hot roll laminator under conditions at a
temperature of 100°C, a pressure of 0.3 MPa and a speed of
0.3 m/min, and then cured at a temperature of 170°C for one

20 hour. The polyimide films (UPILEX) on the both surfaces of
the sample cut into 10 mm width were individually support-
ed, and a T-peel strength was measured in an atmosphere at
room temperature at a speed of 50 mm/min in the direction
of 180 degrees. Further, a storage elastic modulus of the

25 adhesive composition obtained by curing the adhesive film
at 170°C for one hour was measured by using a dynamic
viscoelasticity measuring machine {(manufactured by
Rheology, DVE-V4) ({sample size: length: 20 mm, width: 4 mm,

thickness: 80 pm; temperature elevation rate: 5°C/min;

30 tensile mode: 10 Hz; automatic static loading). As a
result, it was 360 MPa at 25°C and 7 MPa at 260°C.
(Sample 8)

Substantially the same procedure as in the preparation

of Sample 5 was conducted except that, instead of 54.6
35 parts by weight of Milex XLC-LL, 37 parts by weight of
Plyofen LF2882 (manufactured by Dainippon Ink & Chemicals,




Substantially the sanme procedure as in the preparation 15 of Sanple 6 was
conducted except that, instead of 52 parts by weight of MIex XLC LL ﬁ
parts by meight of Plyofen LF2882 (manufactured by Daini ppon I nk & 1AUG 2004
Chem cal s, Inc. trade nane, bisphenol A novolak resin; hydroxyl

equi val ent : 118) was used to obtain-Adfesive film (F-5) in a B-stage 20
havi ng a thickness of 75 pm Wth respect to the obtained adhesive film
properties were eval uated under the sane conditions as those in Exanple 1.
As a resul tIng+; Wamde guame + Hutsphgner dneodayakt hesifowhagvanylwas 500 pm

and the adhgsivg sHdengtd) wWass TN 1 %E&{n@dﬁ@yfmt?;m' P¥_4% agount
was 250 pm and the adheS|ve stren%th ter 90 days, the

f1 ow anmount® B EFHMBFNS He t Y® %?réﬁg@h WeBr@BOr Nips Ffr ther, a

storage el a&'anecsm@cmlt&s W rd hey LUk P ogiict @zﬁew@m@dégﬁaygwﬁg 430 Mpa
at 25C_and 4 MPa at_ 260C. 30 (Sanple 10)_ Substantially the sane procedure

as in the pr&&s dtt Familssanl 4% i‘/\a%e%%‘auc%%d"%%cg%‘fn@hﬁﬁatrnétféaé of
the epoxy ogfeoufryGOnitai Mlngr agiolnt wabbeso HIRuS602h3, aanayfast ur ed by

Tei koku Cheni cal Indust Lt d cryligc rubber 35 containing

epoxy group q:1( s ?OZH‘& mi ?)'%I)‘belbogé]‘g r helF Q¥ cORPBRFt I'h such

t hat egC|¢ﬂOlﬁmrmmiyﬂat@dhﬁéﬁbé“ﬁiﬁﬁmgkh 635 Feooved; fand) HHIRE860PO3 was

used to obt Si i - i, a B35 haV|n a th| knes of 75
o nd mhaapte s L Frhes EERES BB |

m Propertle esive m wer eva ed un
tions a8 thigse 439 EB(afrrpI éulr thisr a Ere%mltagmemtiQumld@lmha@f aheer one

day, the flowamuqwas AQpmantdne adhessyeayss rengs H-wag, 800 Nem

after 30 days, the flow anount was 180 pm and t he adhesive strength was
500 N'm  &td,28¥ er 90 days, the flow anbunt was 30 pmand the adhesive
strength wa($a2[t'gﬂ_d\l/gn Further a storage el asti C 10 nodul us of the cured

product of the e%;%% wqé MPa at 25C MPa_at. 260C, Adhg5|ve
films (F-1) to %'g T8 Bt ale OBt il T ur% haes pjr%pg?%t?ﬁ?‘n%aﬁ? E3hpl es
5to 1D5meméi3&ﬁpmahﬁﬂwqﬁ conducted except that, instead of 52 parts

by weight of Milex XLC-LL, 35 parts by weight of Plyofen
LF2882 (manufactured by Dainippon Ink & Chemicals, Inc.;
trade name, bisphenol A novolak resin; hydroxyl equivalent:
118} was used to obtain Adhesive film {F-5) in a B-stage

20 having a thickness of 75 um. With respect to the obtained
adhesive film, properties were evaluated under the same
conditions as those in Example 1. As a result, it was
found that, after one day, the flow amcunt was 500 pm and
the adhesive strength was 750 N/m; after 30 days, the flow

25 amount was 250 pm and the adhesive strength was 600 N/m;
and, after 890 days, the flow amount was 40 pm and the
adhesive strength was 450 N/m. Further, a storage elastic
modulus of the cured product of the adhesive was 350 MPa at
25°C and 4 MPa at 260°C.

30 (Sample 10)

Substantially the same procedure as in the preparation
of Sample 5 was conducted except that, instead of the epoxy
group-containing acrylic rubber, HTR-860P-3, manufactured
by Teikoku Chemical Industries Co., Ltd., an acrylic rubber

'35 containing no epoxy group (molecular weight: 1,000,000) and

having a composition such that glycidyl methacrylate 1is




allowed to stand for 2 mnutes on a hot platen heated to a 15 predeterm ned
tenperature, and the difference in the weight of the filmbetween before
and after heating was determned to calculate a volatile content ékﬁAUQQWQ
to the formula shown in Exanple 1. The results are shown in Table 2. 11
AUG 2004 - 58 Cr-4a) HL r-10l)0OC-C~ °Ha Cl) commmr | Qr 1 rLr)OONru
ac~ o00raoC nH a CG a)HLndrO 7' Lncr r-4Qf 1l Docul O JOQC~riDC ) tQ (DI

frfN~'"~ . lonCao 040 .~
removed from HTE-860P-3 was used to obtain Adhesive film

(F-6) in a B-stage having a thickness of 75 um. Properties
of the adhesive film were evaluated under the same condi-
tions as those in Example 1. As a result, it was found

5 that, after one day, the flow amount was 400 pm and the
adhesive strength was 600 N/m; after 30 days, the flow
amount was 180 pm and the adhesive strength was 500 N/m;
and, after 90 days, the flow amount was 30 pm and the
adhesive strength was 250 N/m. Further, a storage elastic

10 modulus of the cured product of the adhesive was 400 MPa at
25°C and 1 MPa at 260°C.

Adhesive films (F-1) to (F-6) 1n a B-stage obtained in
the preparations of Samples 5 to 10 were individually
allowed to stand for 2 minutes on a hot platen heated to a

15 predetermined temperature, and the difference in the weight
of the film between before and after heating was determined

to calculate a volatile content according to the formula

shown in Example 1. The results are shown in Table 2.
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HI~rEoooa >U._, 311 AUG 2004 - 59 Al so, Adhesive filns (F-1) to
(F-6) in a B-stage obtained in the preparations of Sanples 5 to 10 veAls 2004
individually am nated using a hot roll |am nator under <conditions at a
tenperature of 110C, a pressure of 0.3 MPa 5 and a speed of 0.3 mMmn to
prepare adhesive nmenbers each having &%t hi ckness of 150 pmin a
single-layer filmform By using the obtained adhesive nenber, a

sem conductor chip and a wiring board using a polyimde filmhaving a

t hi ckness of 25 yiraas Aa:lﬂmiezmaﬁﬂrhsal{mer)e taninad edidOa t®gethge to prepare
a sem cond rnde%%: e sam EQJ%/*':P Ssg%dg bf\lés5f%n138| ]y gne surface

t hereof), atJ'h e ance Fane ret ancy and fhorsture

resi stance mleflcémilrﬁ&nekﬁmmatm evEhgiad | ot nmhbdléﬁmn@'ear uedest ance, an

| uat af ' |
Coed. The coR SN e faReLante E Al AP bt Satte e 6 poliPane. A
sanpl e Ras AfhjeARAES P rbi Sty el BbEe rPET Rt enkidh e pi el cferhe hiddeashdi ti ons
(850 85%nB8 MPW Hhidb P asedidm an 1R éeéiméuw%@@ EpiMhishn . the

tenperature was adjusted so that the maxi numt era 20 ture of the sanple
surface becane 240G tHIS WPEtel 3T W €% oré 2PPRECORALC LR
then cool eccHiy alddvi R r e 1seapd eud Dngtansb by iMoo £ ENReR &y uhg. aThe
sequence of q(élve trgﬁgs;egrsnts was_repeated three ti | Tes, and thgn t he
resul tant sabpl e s VEY thrdudh® Al Ut T et ont e 25 AP 05E8pe in
respectOof tc:r%ﬂhmd:qoq:aiepmgrdae& weamni ¢ dred ucli 6 f e:ﬁemicmanphdas(h&visagpl ein
whi ch no cr bs I n
sacl‘zﬂ&e%f b%%_%]A ’E’orﬁ{@? %&d&milggéraféeﬁ&gﬁfy,ra&ﬁdat ugigl St

whi ch a crac or pee was o serve he eva on of
the tenper atafis ey r%lssmsﬂ arelea yhan padendsnd od tons . rAs Bt sanpl eenas

al I owed 1o SIANG arh@%%\%ﬁué&or’?@ﬁé&%d B0, ”%é‘é'ﬁef?eéﬂgt&ﬂ% sggnd in

an atnosphere at 125C for 30 mnutes. The sequence of the above treatnents
was repeat éafallu@@@%m e £ lm ‘%Wt%%s#%%%ﬂﬁﬁ%rﬁn%aﬁp‘%mmﬁbﬁéérved
15 cycle test were used. The evaluation of the reflow crack

resistance was made as follows., A sample was subjected to
moisture absorption under predetermined conditions (85°C/
85%/168 hours), and placed in an IR reflow furnace in which
the temperature was adjusted so that the maximum tempera-

20 ture of the sample surface became 240°C and this tempera-
ture was kept for 20 seconds, and then cooled by allowing
the sample to stand at room temperature. The sequence of
above treatments was repeated three times, and then the
resultant sample was observed through an ultrasonic

25 microscope in respect of crack and peeling between the
different materials. A sample in which nco crack or peeling
was observed was rated "O", and a sample in which a crack
or peeling was observed was rated "X". The evaluation of
the temperature cycle resistance was made as follows. A

30 sample was allowed to stand in an atmosphere at -55°C for
30 minutes and then stand in an atmosphere at 125°C for 30
minutes. The sequence of the above treatments was repeated
1,000 cycles, and then the resultant sample was observed
through an ultrasonic¢ microscope in respect of damage such

35 as an occurrence of peeling or crack. A sample in which no

damage was observed was rated "(0", and a sample in which a




through an ultrasonic mcroscope in respect of danmage such 35 as an
occurrence of peeling or crack. A sanple in which no danage was obskd \Adbl 2004
was rated "0", and a sanple in which a 1 1 AUG 2004 - 60 damage was
observed was rated "X'. In addition, the evaluation of the npisture

resi stance was nmade as follows. A sanple-was treated in an atnosphere at a
tenperature of 121C at a humdity of 100% at 2.03 x 105 Pa (pressure 5
cooker test, PCT treatnment) for 72 hours, and then the resultant sanple
was observedmiager eagecbsefr veeehiazg.raskedsdipl £ | In widaht hon pechéeng was
recogni zed _i n hesi rated . O, l e j I ch
beel ing vag HHasiAEY e BT S et n e R T Fyf oy
results aré ghmmﬁe|waﬁamm@agedTam¢§n3atmosphere at a temperature of

| tenBanpl esapplLesaml g3 Eﬁl%\%a% 2P| A BBPL0 ARSI V@ ressure
filnF-1F-2F-3F-4F-5F-6 crac OOOOOX resi st- Heatante resist-Tenpera-
ancet urie c#EPEEEOGERTr et Lrgdd@aini Ay Tedl W% ceUBD00TEA5E M8 can be

clearly seegsfine@ntheargill tad Rokad andqskabite & pde Langbe ander st ood
t hat an adhesi ve nenber. whi ch can further sugr)ress the vol ati |l e cont ent

during the3Sa88lecaR HEFOr Méd ASF lddithg'ae N §%bsih Hiki #P2Shyar oxyl
equi val ent @fHt30 W35G 4@ dTPIE " AS 4 AGCHT 5AG: Fqgeﬁ"_rn whlis® pele 12 LaMmPeE

understood that an adhesive ne rate for i ng
seni conducF&FogéH&eg <Em%O6n e&rlvc?e\ﬂeé‘g)eé%ld’f‘ia h’iqueﬁgv Ir'e eXB8l | ent heat

resi stahce reanlhhe previsthetmbyin Table 3.

Table 3
ITtem Sample | Sample | Sample | Sample | Sample | Sample
5 6 7 8 9 10
Adhesive film F-1 F-2 F-3 F-4 F-5 F-6
Reflow
crack O O O O O X
resist-
Heat ance
resist- Tempera-
ance ture
cycle ® O O O O X
resist-
ance
Humidity
resistance O O O O O O
15 As can be clearly seen from the results in Table 2 and

Table 3, it can be understood that an adhesive member which
can further suppress the volatile content during the use
can be formed by using a phenolic resin having a hydroxyl
equivalent of 150 g/eq or more as a curing agent. Also, it
20 can be understood that an adhesive member, a substrate for
mounting semiconductor, and a semiconductor device each
having more excellent heat resistance can be provided by
using a compound containing an epoxy group as a polymer

compound .

25




usi ng a conpound contai ni ng an epoxy group as a polynmer conmpound. 25 1 1
AUG 2004 - 61 Exanple 3 (Sanple 11) Cycl ohexane was added to a J 1 AUG 2004
conposition conprising 55 parts by weight of YDCN 703 (nanufactured by
Tohto Kasei 5 Co., Ltd.; trade name, cresol novol ak type epoxy resin;
epoxy equival ent: 210) as an epoxy resth, - 45 parts by weight of MIex
XLC-LL (manufactured by Mtsui Chemcals, 1Inc.; trade nane, phenolic
resin; hydroxyl equivalent: 175; water absorption: 1.8 % weight |oss by
heating at E380@1e13 4% as a phenolic resin, 1.7 part by weight of NUC

A- 189 (naqgg%%q%rqq)by Ni ppon Unicar Co., Ltd.; trade nane, y-

mer capt opr opyl tri met hoxysilane) and 3.2 parts by weight of NUC A-1160
(manuf act ured b YRILEBSH2D8 @ E6lded ttP @ (GORRES ifdmn comprising 55
y-urei dopr gpylttsr gt h@%ﬂd e )y AN -Sid RN LA d ok kD Rgemisto adls 82 parts

by wei ght of Aerosil 72 (a filler having an organic group such as a

met hyl 9ro&P, roktd - ‘sirrstte “ﬁ?@rfe&reﬁﬁlairﬁg@w ARG fPPhe s§F1%a surface
with di nethbykgi ekfudvedidnane 2amd Rydral ywphowy thes iesd gpdriss Ibga in a
reactor at 400¢, .act ur. i_ppon. Aerosi| .Co... 20 Ltd.: trade nane,
T ca aveFage it Mg et | GRO S £ iRk it 7Sy by
stirring, amd.furttrkele keeededhdnolneranswifnia lyehdscyl l[dgqiioradnm nuteés. To
the result XU re gdged 280, . ' f ctyhéc.rubber
cont ai ni ng &)eﬁ:g]a\)%esi%rﬁtt\é%ﬁ 'gﬁy%ﬁcfjl Q%cﬁ%éaﬁe&%sr\@_%a y m%ga?re %‘g(ﬁw at e,
HTR- 86D%P- 3 4adgf & 13y TEHdku IGhemazdl LY rmtRistt et GG AtH8Y trade

name, wei ghinaVe:ree 3 euhahpoeighica B8R 00Q) and O Jdafindy yei ght of
Curezol 22Z-CN (manufactured by Shi koku Kasei Kogyo Corporation; trade

nane, 1-cy&8fdé& OPE-%’rYé'BHJi“}ﬁt&’é’Zﬁlsé)laéée)aaﬂﬁ'i R B0 "r’%&%?’? SAd

m xed by stivecr imRg,1 6ol (memedt deyt wael by deigaiar dhiatar The. varihd sh wasdeoat ed
onto a release-treated 80| - h Ig e ter hthalate.filn1haviq a thi ckness
o 75 pr TARE it BBS bYOREAPY Gt CRRESE ORTE ) aP duCeLoFE FOVRLGRS

15 agents, and 32 parts by weight of Aerosil R972 (a filler
having an organic group such as a methyl group, on a
surface thereof obtained by coating the silica surface with
dimethyldichlorosilane and hydrolyzing the resultant silica
in a reactor at 400°C; manufactured by Nippon Aerosil Co.,

20 Ltd.; trade name, silica; average particle diameter: 0.01l6
pm) as a filler, and mixed by stirring, and further kneaded
by means ¢of a beads mill feor 90 minutes. T¢ the resultant
mixture were added 280 parts by weight of an acrylic rubber
containing 3% by weight of glycidyl acrylate or glycidyl

25 methacrylate, HTR-860P-3 (manufactured by Teikoku Chemical
Industries Co., Ltd.; trade name, weight average molecular
weight: 800,000) and C.5 part by weight of Curezol ZPZ-CN
(manufactured by Shikoku Kasel Kogyo Corporation; trade
name, l-cyanoethyl-2-phenylimidazole) as a curing accele-

30 rator, and mixed by stirring, followed by vacuum deaera-
tion. The varnish was coated onto a release-treated poly-
ethylene terephthalate film having a thickness of 75 pm,
and dried by heating at 140°C for S minutes to form a

coating film in a B-stage having a thickness of 75 pm, thus

35 preparing an adhesive film equipped with a support film.
{(Sample 12)




coating filmin a B-stage having a thickness of 75 pm thus 35 preparing an
adhesive filmequipped with a support film (Sanple 12) 1 1 AUG 20041 1 A6& 2004
Conmpl etely the sanme procedure as in the preparation of Sanple 11 was
conducted except that, instead of 55 parts by weight of YDCN 703, 51 parts
by wei ght of EPON 1031S (trade name; fa@nofactured by Japan Epoxy Resins

Co., Ltd.; poly 5 functional epoxy resin; epoxy equivalent: 200) was used

to prepare an adhesive film (Sanple 13) Conpletely the sane procedure as
in the prepar at Compdfe teSanpihe Bhmeapmmratlicted excepthe hptepanstead of 45

arts b ight M 1;8_3% by. wei I -4l
E)manuf a%:/t u%gg\ﬁgfg:&lt gjais ogfnig} ca S%Lﬁxn%%tpﬁér%%%' %%Hn\%%g%%e#m% §é§|g(%cné
hydr oxyl ed§ilgditett YRS~ Ak ero lalisrpt ikn: we 19ls0s o ek RPN 103ESbyt hadei ng

at 350C: 4 e heeth iy & SRANS L adhies) iee diAdn cd S, (Saup! epdf), -
Conmpl et el ynt hg s_ar?e pr ocedrur e%gé inﬁ&{hhe pr epar atjl’ on of ' Sanpl e I?Lgln{%/as

conducted EXOSHENidt SR e8P 9T AP ES tadbival@nght2@8) wiexuxed tp, 37

parts by weirghtsr@f afl wefresy i tdF2882n (manuf act ured by Dai ni ppon Ink &
Chemi cal s, | ; t rade nane, bisphenol A novol ak rein; hydroxyl

n 2
equi val ent :{53FPd-2 \idver absorption: 4.4% weight |oss by heating at 350C
18% was used t coppdpared vanhadzesie/ e foddturd Gompiar atie/ epSappt £t ddn of

conduct oo’ SSRBAT (el BLgtnalc AT B4 tnct TOR1S chbxds rBet Fe (Ybaizs,
manuf at® ur e Ligy tToit Ol1 Ikas LG, 4. pDames us ek Bshano £pdklex eS1O-£D
prepare an (radhesiote fdd By MGidantadas cdne, Mt ur e yagdi sk, gonpris- ing
t he epoxy resin and the rLYbber was cast onto a protect 30 ing film and
dried at 908eRGL1%0 rfiSHIe N PridpaB iarglams - (B uake mlekeertion:
Transmi ttance9f waiynt bl d ighthe {1600 M Bfotde fidmwes 6% evd it was
conpati bl epr\évptar}er %%p%%tnets%x}eh%ﬁ%.a' ned adhesive filns, the tests
15 {Sample 14)
Completely the same procedure as in the preparation of
Sample 11 was conducted except that, instead of 45 parts by
weight of Milex XLC-~LL, 37 parts by weight of Plyofen
LF2882 (manufactured by Dainippon Ink & Chemicals, iInc.;
20 trade name, bisphenol A novolak rein; hydroxyl equivalent:
118; water absorption: 4.4%; weight loss by heating at
350°C: 18%) was used to prepare an adhesive film.
(Comparative Sample 1)
Completely the same procedure as in the preparation of
25 Sample 11 was conducted except that a bisphencl A type
bifunctional epoxy resin (YD8125, manufactured by Tohto
Kaseli Co., Ltd.) was used as an epoxy resin to prepare an
adhesive film. Incidentally, the mixture varnish compris-
ing the epoxy resin and the rubber was cast ontoc a protect-
30 ing film and dried at 90°C for 30 minutes to prepare a film
{50 pm in thickness). Transmittance of a visible light
(600 nm) of the film was 0%, and it was compatible.

With respect to the obtained adhesive films, the tests

mentioned below were conducted. The results are shown in
35 Table 4.
(Measurement method for peel strength)




menti oned bel ow were conducted. The results are shown in 35 Table 4.
(Measurenent nethod for peel strength) 1 1 AUG 2004 - 63 50 pnlpolﬁHn}mgﬂm4
films were | am nated on both surfaces of the adhesive film by neans o

hot roll lamnator (80C, 0.3 mimn, 0.3 MPa), and cured at 170C for one
hour. The | am nated cured product was Tut-into 10 nmwidth 5 to prepare a
sanple for evaluation. By using Tensilon, Mdel UTM 4-100, manufactured by
TOYO BALW N, a val ue when the sanple was subjected to peeling at an angle
of 180at a tenSD| pmspeégiofids0 fmitns wewas lamasinted, chhdotdl umimascess

si mpl e averag al . thr S I 1 S t hod for elastic
nodul us) Aﬁ§agﬁésﬁ\§§e$|&ﬁ% gg@fnn%q};ﬁn%%rmst i%afl( leeglr?g{ﬁg% lm%lnagtroe%ar ed, and
pl aced i n d80R6r nBsBami/Bicha®hér Mita)24@04d wuredstadt d 1t forost ant | oad
(W was apphLi,ed t e : &l engat] ); -
cross-sect?ékgr a?gg %%?légtfgngﬁgkggﬁggéye f?#ﬁ?a teﬁig#gg?%dm?ﬁw%$ﬁp
chanber5 weté BEEBRIENRNEATRAG &9 LeleySHivd Thodul uPy ntiersiTengiE 9nmas

cal cul at edyohe@Mytrhie 4L bbowWiag fraiml-aia By TdMW B4R, a (ReflOWhen
resi stance test) 20 A sem conductor chip and a wiring board using a poly-

i mi de fil mthEvPABPASt HREKAESY esttess togyReds g s @mersrisalof wet @ 2'amd nat ed

onto the adbasive kbkeuand G@r eh/iQ rPeRAKR a st RN COMBIGIOMmLeyi£es sanpl e.
I n accordance standard J- STD- 020A, the prepared sem conduct or

ith JEDEC
devi ce 25 §éWB$% AEETRIEs ¥ ir &8 (HITES RBUGP an IR refl ow furnace in
whi ch 1the t(Erpsnaeneetwas tadidustoed edastthat mtoae Ivei mum  t enperature of the

observed by vi Sl BHSereC Strtn atd Chudn ol I Ch cbeope i n
respect of p3eppeeri ngndArsamgide iinn amrihetrmesdlatig wintarbe disnet 40 ° ®f1n mm
or more wag gehrabsgeved Wassiahed 1dda @Nd.asSaplie dd) cididy sucky peeling
was observed was rated "X'. (Soldering heat resistance test)

amount of elongation (AL) and a cross-sectional area (S) of

15 the adhesive film after placing in the chamber were deter-
mined and an elastic modulus in tensile (E') was calculated
from the following formula:

Ef = LW / (AL-S).
(Reflow resistance test)

20 A semiconductor chip and a wiring board using a poly-
imide film having a thickness of 25 um as a base material
were laminated onto the adhesive film and cured to prepare
a semiconductor device sample. In accordance with JEDEC
standard J-STD-020A, the prepared semiconductor device

25 sample was passed three times through an IR reflow furnace
in which the temperature was adjusted so that the maximum
temperature of the sample surface became 245°C, 260°C or
265°C. The resultant sample was observed by visual examin-
ation and through an ultrasonic¢ microscope in respect of

30 peeling. A sample in which peeling with a diameter of 1 mm
or more was not observed was rated "O", and a sample in
which such peeling was observed was rated "X".

Polyimide films each having a thickness of 50 pm were
35 laminated on both surfaces of the obtained adhesive film

using a not roll laminator under conditions at a




Polyim de filnms each having a thickness of 50 umwere 35 |am nated on both
surfaces of the obtained adhesive film wusing a hot roll |am nator wg%&@ 04
conditions at a 1 1 AUG 2004 -- 6 4 tenperature of 80C, a pressure of @
MPa and a speed of 0.3 mimi.n, and then cured at 170C for one hour.

Several specinens of 30 nm Xx 30 mm we?® prepared fromthe resultant

sanple, and exam ned with respect to the heat resistance. 5 The eval uation
met hod for the heat resistance was conducted by a test for resistance to
sol deri ng heapeattereabsofhi’hy anpirstamereas f dllowea Arshrplspems @f | oved

to stand far a4 ur n e t r (RY ty of
85% and tge?\ %Kggg ?ﬁldatg%n ’&‘G%e%‘ﬁﬁ&l%%%ﬁoxa égecﬁl‘%t“l'h:s resultant

sanpl e was SEREANABE WhieBReMMoK Rt Mah wans aveRaasl phetoriorr sucht ant
blisteri ngsaﬂ[é?la” rﬁﬁd“@k'ahu.n%%lo WBRGONGES;p e'%rf: adheg{y EI-lé(altl pdOs dé: an

unf avor abl e phenonengn was observed in aI the sanples was rated " X" an

adhesi V& f Tl ﬁaﬁl%ﬁréﬁnaﬁle@ﬁpﬁk/&%brt@epqu% WS €TINS TR R

sanpl e andb?nfaa\f@é@b|f@rp|%%@Q@Q%QL&eV\&% QY1 d=ARSRY i Aot s yasidgt ed
and an adhesive film whi ch unfavorabl e phenonenon was not observed in

any of th@oééﬁﬁl’fésa\ﬁa§°rlépé’c‘f (Pﬁsﬁéﬁlﬁ&?@e%léﬁ%edzﬁorﬁé%ﬂ%r% f or
the PCT reabatranta Was ee@irioetheditt atb)BEﬁlTIS%Ft\/lang:eIHha:lpfeBmﬁn%y apsence of

peel i ng of e _adhesiv after C|n creat a

t enper at urgg%f TQ%C}Q'% nhﬁ’%%&ea/ BF 4 d o thzaat[ rﬁ% C?{)r%%g}are Tooker

t est; -IACT Theatrmentlrahtr sh6® leowsss. eZ@n(lAurw:l yaies hafr icsd arrds-am sea
structure) on@ of_ VA r
contained I E(Efa "g%ggg Bpggro%n@lhgsgut%g Setﬂ)\?'o %Qﬂcci\#k%f Aélel

cont ai ned 1ROt ﬁécpuéﬁer é@rrﬁ@lﬁ@ﬁtlvﬁés}éﬂafft@r kaéll‘ngﬂl“cuqumle

cross- sect baBnghehBR LhkMotas AReerYEd 130 dif Qg 12 S GANIG dyPec @] ect T on

mcroscope th respect to each of the re ions conprised maihly of A
and B, EBeE?WéF‘Ve §lﬁé‘al§°5f WS i BERIHRVOF FANRAEIRD ¥4 ler is
neasurﬁﬂ bybpeanedoinan Ximplkr amd e feicghible phenomenon was not

observed in ancother was rated "A", and an adhesive film
for which unfavorable phenomenon was not observed in any of
the samples was rated "O".

(PCT resistance test)

20 The evaluation for the PCT resistance was carried out
by observing the presence or absence of peeling of the
adhesive member after placing it in an atmosphere at a
temperature of 121°C, a humidity of 100% and at 2 atm.
(pressure cooker test; PCT treatment) for 168 hours.

25 (Analysis of islands-in-sea structure)

For determining the ratio of the volume VA of the
filler contained in the epoxy resin phase to the volume VB
of the filler contained in the rubber component phase after
being cured, the cross—-section of the £ilm was observed

30 through a scanning type electron microscope, and, with
respect to each of the regions comprised mainly of A and B,
respectively, a peak of the atoms which constitute the
filler is measured by means of an XMA. From the height
ratio between these peaks, VA/VB is determined.

35 Also, the islands-in-sea structure was observed by
investigating the cross-section of the cured product




rati o between these peaks, VA/VB is determ ned. 35 Al so, the islands-in-sea
structure was observed by investigating the cross-section of the cgr]gﬂ{ﬁ 2004
product 1 1 AUG 2004 - 65 through a scanning type electron nicroscop (0]
nmeasure a value of the relationship (S/VI/z) between the length S of the
outer periphery of the islands phase ah® the cross- sectional area V. 5
Tabl e 4 Eval uati onSanpl eSanpl eSanpl eSanpl eConpara- 11121314tive Sanple 1
Peel strengt h240C106741104211 (N nm) El asti c240C2. 93. 62. 82. 43. 8 nodul us

(MPa) 240C00@0xghSal derinmg nige &ty260 GOGOEX ate sl istrarmed80 GO XaRCIure a

resi stance sV NAMTY n 1knc g’p@é{
pat : bl epat ?%?éi)éatggg}gg%li?:e%:ag% O@%&B@?WE. gl%lrgle“%%q?tgfv g7%h 8%%5 83.7
Sof t eni ng PORNEUGEI0TESOBOEZE Vt @ UG IEpddl arsks pPade \endrtabhsorps$on

of 1. 81. 81. @4 418sPhaneli ¢ resin (% Weight | 0ss444184 (350C) % 245C0000X
Ref | 0\/\/2560CI)00XX resi stance

Table 4
Compara-
Evaluation Sample | Sample | Sample | Sample t?ve
11 12 13 14
Sample 1
Peel )
strength 240°C 108 74 110 42 11
(N/m)
Elastic 240°c | 2.9 3.6 2.8 2.4 3.8
modulus (MPa)
240°C O @ O O X
Soldering "
heat 260°C O O O FAN X
resistance 280°¢C () A C) A 5
PCT resistance O O O X

Incom- | Incom- | Incom- | Incom- | Compati-

C tibilit i . . .
ompal-1bliity patible|patibleipatible|patible ble
VA/VB 1.1 1.0 i.1 1.1 1.1
S/vH2 3.7 3.8 3.8 3.8 3.7
Softening point of 80 50 80 80 |20 to 40
Epoxy resin { C)
Water absorption of
1. . . . .
Phenolic resin (%) 8 1.8 L.6 4.4 L.8
Weight loss 4 4 4 18 4
(350°C) %
2450C O O O O X
Rc?flow 260°C O O O X X
resistance
265°C O O O X X

As can be seen from Table 4, the adhesive films in
10 Samples 11 to 13 each preparad by using the pnenclic resin
of formula (I) of the present invention have especially
excellent peel strength, as compared to the film in

Comparative sample 1, and it can be clearly understood that




265C000XX As can be seen from Table 4, the adhesive filns in 10 Sanples 11
to 13 each prepared by using the phenolic resin of formula (1) of iq
present invention have especially excellent peel strength, as conp A6t 1804
the filmin Conparative sanple 1, and it can be clearly understood that 11
AUG 2004 - 66 that the sem conduct of @evices prepared by using these
adhesive filnms are good in both of resistance to soldering heat after
absor bi ng noi sture and PCT resistance. Exanple 4 5 (Sanple 15) Met hyl

et hyl ket ot8akasheddehiconglustrgogiavion camenwiest iy 465 e tEhdye wei ght  of

a bi sphenol, gﬁersl(% %Hq)@é ares! cfoeﬁ%%cﬁﬂy'd@lﬂgls%e B KT E1828ng

manuf act ur e Japan poxy esi ns Co., . was used) and 15 parts by 10
wei ght of éeértes‘*élteﬁo@é)lsé’l? W’ﬂe“@d@@yﬂﬁesﬂw (B0 x8e SeieflianGad ent : 195,
ESCN195, n@gg qluged by Sumitonp Chemical Co., Ltd. was used) as epoxy
resins,_ 40 S by weight of a phenolic novolak resin (Plyofen LF2882,
manuf ac? ur é a Dén o ppon Ink & Chemcals, Inc. was used) as a curing

agent 15 for theeepgiyet@¥yilnketOné parst at@demei@hta Qj‘ompcgslm&owom—

propyl trinmet hox SI I NUC. A- 187 nuf r.ed Uni car ., Ltd
was used) &S'E* éﬁep@%ffﬁ’l g "5 g:ﬁat afﬁ 6%21 %505&3 Pt si I i ca
filler (NameEék Sle@bmyarelqﬁwahamed ]tB)O CHPIHO@EEEIBZBO Ay, a asnasr e eoly

cont act an%ag)e\éx{l tE?o;cS{ 3 ng, A&% deq_‘r agve{{ R[4 1(% gpéjl}@gmgﬁeado 012

pm, and and 'f Ut nea by nean s mll
for 90L%r nweaghtToft ke aresylt amtvadiak m@wp@xyadcﬁeﬁm5@mx ssdyinei ght of

an acrylic Lubher, 9t aRdRa B, kbR NRID, dull seidinagrylate or

gl yci dyl methacryl 25 "ate and having a wei ght average nol ecul ar wei ght of
100, 000 of%npr &tChowadulige dieidghtePCK YO UAG - HIRIBEURE Pyarif @t ¢tred by

Tei koku Chanmiggah 1n@UHIAS K e s ildt d-p1MasEdss afb2 8 BNd othrbu faF tubya wey ght  of
1- cyanoet hyl - 2- phenyl i m dazol e , (Curezol 2PZ-CN, manufactured b Shlkoku
Kasei Kogy ainippon Ink & Chemicals, Inc. was used) as a curing agent
15 for the epoxy resins, 0.7 part by weight of y-glycidoxy-
propyltrimethoxysilane (NUC A-187 manufactured by Nippon
Unicar Co., Ltd. was used) as a silane coupling agent, and
10 parts by weight of silica filler (NanoTek Si0; manufac-
tured by C.I. KASEI CO., LTD. was used; contact angle with
20 water: 43 degrees; average particle diameter: 0.012 um),
and mixed by stirring, and further kneaded by means of a
beads mill for 90 minutes. To the resultant mixture were
added 150 parts by weight of an acrylic rubber containing 2
to 6% by weight of glycidyl acrylate or glycidyl methacryl-
25 ate and having a weight average mclecular weight of 100,000
or more (molecular weight: 1,000,000, HTR-860P-3 manufac-
tured by Teikoku Chemical Industries Co., Ltd. was used)
and 0.5 part by weight of l-cyanocethyl-2-phenylimidazole
(Curezol 2PZ~CN, manufactured by Shikocku Kasei Kogyo
30 Corporation was used) as a curing accelerator, and mixed by
means of a stirring motor for 30 minutes to obtain a
varnish. The varnish was coated onto a release-treated
polyethylene terephthalate film having a thickness of 73
pm, and dried by heating to 140°C for 5 minutes to form a
35 coating film in a B-stage having a thickness of 75 um, thus

preparing an adhesive film equipped with a support f£ilm.




30 Corporation was used) as a curing accelerator, and m xed by neans of a
stirring notor for 30 mnutes to obtain a varnish. The varnish was ¢dat|Bo(Q4
onto a rel ease-treated polyethylene terephthalate film having a thickness
of 75 pm and dried by heating to 140C for 5 mnutes to forma 35 coating
filmin a B-stage having a thi ckness~of775 pm thus preparing an adhesive
filmequipped with a support film 11 AUG 2004 - 67 (Sanple 16) Met hyl

et hyl ketone was added to a conposition com prising 60 parts by wei ght of

a cresol novamak et Yy epoxy resin (epoxy equival ent: 210, YDCN-703

manuf act ured by M +1QN! @ @8Ik EDne ki o dSEH)a aS@b £POXYn F&shD. 40

parts by weight of "a phenolic novol ak resin (Plyofen LF2882 manufactured
by Dai ni pp&¥1Eieds Oh@AEA LY Il IMasc histdyre sl neirlaly hgent ePOKrYt he
epoxy resi fes3@0 (lé@fdxél RyquseiOhnt of2 BN, agsmti o3 qp&mfg@m%@isﬁ 2 to 6%
by wei ght of 10 %chi, yl acryl ate or pg%gcﬂi?%?lr met hacryl at e, (weig t average
mol ecul ar WEGR FéBS303:°000, L 49rR- 156D P! R FRUChyEeTE kokY PRERPCal
Ilndustri eﬁ b@oéweilgﬁx(t. dlfji_aﬁ_ dt;ﬁ@?olj%oﬁmwzfaggyeydﬁi gtmmferé)wzsaz _

- cyanoet - 2--phen m ol e r - s used) as a _curing
accel er at o%ﬁan@.ffcﬁéﬁédbfym&zagmlpﬁoweﬁ% uf e‘ﬁ?ﬁ%]r%%\%’t 18t hoX3i Pﬁﬁgs ( NUC
A- 1160 manufsact uwed gy agdmppdivtnilcareoxy tdgin was0 sy tasbr selghe
coupl i ng , X t.s by i : ilica filler. nofek Si 02
manuf act ur 3%6%3%1 5%{}%1&%5%?{%)6? ﬁ_é{}%'%‘%\/\Jq’g/al'sél)(%sfed%(5 c%%nt%%tw%ln II%\% C\S/)\ngt h water: 43
degr eed? avéragelydardnytiatdi anetarycidgl nddizacyylapel aeghbyaserageng,

and furt herjoneaded Rie; diRANs Afod RERIS: MR 604! 'rea{msifyat%o 4B ene

deaeration. The varnish was coated onto a release-treafed

t er epht hal &€ I MABRFisd la T wkdivelsss dio 75 e - amb desed) /- bY- heBiFhg to

140C for 5uy Ridiefmtt & ff ar-M @ tatn YIg- £ He i L 281 da B B4 ageuPey¥bNY2 8z -CN
t hi ckness of 75 um thus preparing an. adhesive filmequi pped with _a

support fi MAS (USEHI €917 BUHHRMTHR IS IH sdhe’ fracedtly evasIfh PReY™
pr epar a6 omredfdoBargy e thS enaso:conidiaie d( eXT ept 1 T datnddy pact srdy vei ght

Nippon Unicar Co., Ltd. was used) as a silane coupling
agent, and 10 parts by weight of silica filler (NanoTek
8i0; manufactured by C.I. KASEI CO., LTD. was used; contact
angle with water: 43 degrees; average particle diameter:

20 0.012 um}, and mixed by stirring, and further kneaded by
means of a beads mill, followed by vacuum deaeration. The
varnish was coated onto a release-treated polyethylene
terephthalate film having a thickness of 75 um, and dried
by heating to 140°C for 5 minutes to form a coating film in

25 a B-stage having a thickness of 75 pm, thus preparing an
adhesive film equipped with a support film.

{Sample 17)
Substantially the same procedure as in the preparation
of Sample 15 was conducted except that 15 parts by weight

30 of silica (Aerosil 50 manufactured by Nippon 2Zerosil Co.,
Ltd.; contact angle: 95 degrees; average particle diameter:
0.03 um) was used as a filler to prepare an adhesive film.
(Sample 18)

Substantially the same procedure as in the preparation

35 of Sample 15 was conducted except that 15 parts by weight
of diantimony trioxide (PATOX-U manufactured by Nihon




30 of silica (Aerosil 50 manufactured by N ppon Aerosil Co., Ltd.; coptact
angl e: 95 degrees; average particle dianeter: 0.03 pm was used as Tal AUG 2004
filler to prepare an adhesive film (Sanple 18) Substantially the sane
procedure as in the preparation 35 of Sanple 15 was conducted except that
15 parts by weight of diantinony trio&fde (PATOX-U manufactured by N hon 1
1 AUG 2004 - 68 Mning & Concentrating Co., Ltd.; contact angle with

wat er: 43 degrees; average particle dianmeter: 0.02 pm was used as a
filler to Pepare éarfadiresinaet frid fo Whelitd he sampdet wasg bbsei vedwiheeough a

i t Xz ] it h t i th
manner 3 1 Sy R GAPE L RARSESEL S LR 1951 HEeEaS
procedure as fild hdre 4 aparaiomn ofdiSamhpie 5lmas conducted except that 15
ts b i ght fi, di i i i RATQOX- Ni h
parts by weight y}Q Qheg'oﬁ,ﬁﬂl_l{%rlya§ e e d RN %Mg@eg@ | hon

M ning & Concentrating . ., contact ang \ rees,;
aver age’ partieQte i FHESCHiyi asresrartasta VA VB ein tohprepage an

adhesi ve fidannatheny tihe el e s obsgiyed 4 hrough a scanning type 15
el ectron m croscope with respect to S/V1/2 in the sane nanner as in

Exanpl e 3, (empts 4%, (Sanpl e 20) Substantially the sanme procedure as in
the pr Fpar ation Sm;smag_lﬁk_) Hyes ﬁm@ﬁcﬁfiﬁcﬁx@ms tj[(;tﬁttﬁsé I%gﬁ;aﬁfétg@n 20
Aerosil R97 nyf actur e Ni ppon, Aer osi . ._(a iller having an
organi c gr 63%p %ﬁ“tp#ea > "t h‘{ﬁncbf‘g St s’%??%cgt%%{'—e%fb%b‘f%fﬁ 8 by
coat i n§0t hefsidiiage isnorfvader witide di PEROKARE ol ror Osd thared ang Ihijidenl yzi ng t he
resul tant sj.lj. i ; 0C, nt e. W r.: .25
degr ees; a?/delrdég@ ga?:tciﬁlc < |ag“rnler€[%ré:1$'d. 0[21?%?7') 65:v\C/Eapét(?gju(gée %&f% ‘yﬁﬁ?l T'é?%?g'
prepare an ‘Gdifedinge /i |ave Ral sy ipd el dlid bl avecte havd ngnla was ckdedsasfa50 pm

were | am r@ghed 0 PP i d agesa e 4Nk obigh ned adhesive film using a hot
roll |am nator under conditions at a tenpera ]
When the sample was observed through a scanning type

15 electron microscope with respect to S$/VY? in the same
manner as in Example 3, it was 4.0.

{Sample 20)

Substantially the same procedure as in the preparation
of sample 15 was conducted except that silica filler,

20 Aerosil R972, manufactured by Nippon Aercosil Co., Ltd. {a
filler having an organic group such as a methyl group, on a
surface thereof obtained by coating the silica surface with
dimethyldichlorosilane and hydrolyzing the resultant silica
in a reactor at 400°C; contact angle with water: 160

25 degrees; average particle diameter: 0.02 pm) was used as a
filler to prepare an adhesive film.

Polyimide films each having a thickness of 50 um were
laminated on both surfaces of the obtained adhesive film
using a hot roll laminator under conditions at a tempera-

30 ture of 80°C, a pressure of 0.3 MPa and a speed of 0.3
m/min, and then cured at 170°C for one hour. The resultant
sample was examined with respect to the heat resistance.
The evaluation method for the heat resistance was conducted
by a test for resistance to soldering heat after absorbing

35 moisture as follows. A sample was allowed to stand for 48

hours in an environment at a temperature of 85°C, a rela-




30 ture of 80C, a pressure of 0.3 MPa and a speed of 0.3 nmimn, and then
cured at 170C for one hour. The resultant sanple was exani ned mﬁth1ﬂdﬂﬁdﬂﬂ
to the heat resistance. The evaluation nethod for the heat resistance was
conducted by a test for resistance to soldering heat after absorbing 35
moi sture as follows. A sanple was altoWed-to stand for 48 hours in an
environnent at a tenperature of 85C, arela 1 1 AUG 2004 - 69 tive humdity
of 85% and then placed in a solder bath at 240C. A sanple in which

bl i steringtuwye bhgedvued I@s§&mamnm¢mm¢$a@sina&teibl'd€: laslampte in
whi ch Dbl i stghiecpg S rved e r a 0 onds
was 5 rategab i Q%dsa ?i% %glﬁﬁl (ﬁ$ %ﬁ iﬁlﬁ%%gla§§PVé%sg?%%dt$%8120
seconds or4ﬁoﬁecma§3raaedra@ed.Tﬁ% ev@Jmamybm forwhhehnpl s ueeingswgsance
was nade a g@rﬁm b1 Arosph

perature o?bfg%@ea\?o 8 Ity of 1%“0%)(22;%;1&&2@%% reggéi%&lisure&%%%ker
test: PCT wesatndhpy, an@ aheanpdbsényedicheny bl(i@tlem;m iwasr espect of
peellng ofobggr@ggeghyqzﬁegggbnq} d%ﬂHHf%ldbgMy hor@eel i ng was observed

in the adhesive__nenber was rat , and a sanple in which peeling was
observed in t heTREh&¥PE e Bert CWh§h@aF§&3@%?e I 3RS P %N in

Tabl e 5. TabheowsSanpl eSammlee SaryplmSagy esamn eSangs whelbd Gl 18 1020

o011 typat i SRRAIUSAL PlpdeiL bt & B ot ool GUibe 2ot Wby i H- Ftat

bilitypati 85Fl
r esi sth&ce@ﬁ@@O&o&ﬁc@er tesitst BoT drgn PGhdL Gthehr 00O RET 208ry

hr000000 Ph438Q,0509000Q BEE AU WRIWNK of the adnesive memper. a
sample in which no peeling was observed in the adhesive

member was rated "(O", and a sample in which peeling was

observed in the adhesive member was rated "X". The
15 results are shown in Table 5.
Table 5
Sample | Sample | Sample | Sample | Sample | Sample
15 16 17 18 19 20
Compati- Incqm— Incom— Incgm— Incgm— Incgm- Incgm—
bility pati- pati- pati- pati- pati- pati-
ble ble ble ble ble ble
Soldering heat
IESlSt?.IlCE © @ @ @ @ O
after moisture
absorption
PCT 100 hz O O O O O O
PCT 200 hr O O O O O O
PCT 300 hr O O O O O O
PCT 400 hr O O O X X X
20 Samples 15 to 19 are adhesive films using an inorganic

filler having a contact angle with water of 100 degrees or

less,

and the semiconductor device produced by using these

adhesive films were good both in resistance to soldering

heat after absorbing moisture and PCT resistance.

Sample

25 18 using a filler having an average particle diameter of




20 Samples 15 to 19 are adhesive filns using an inorganic filler having a
contact angle with water of 100 degrees or less, and the sem cond cfgﬂ
devi ce produced by using these adhesive filnms were good both in res %H@%
to soldering heat after absorbing noisture and PCT resistance. Sanple 25
18 using a filler having an average paffitcle dianeter of 1 1 AUG 2004 - 70
0. 02 pm has good PCT resistance as conpared to Sanple 19 wusing a filler
havi ng an average particle diameter of 5 pm Sanple 20 is a sanple in
which a fil0.62 avindg gdosr FET coisdtandfylas WanParadrtaaSaneks. 1% Exanpl e
5 (Sanpl e %), Mt }fillleetxhlfﬂa\)i%tgoré% %@&@%4&@@%&&@@5'& g 4.

parts by wei ght” of bi sphenol_ "A type epoxy resin (epoxy equivalent: 190,

EPI KOTE 828 af@rdf é@t dSed BWPSan TEpBFM R Heldlihfsr clfbaVlqu ® dBI%used) and

151 parts By,nwei-ghtanefh e witheseltovplak dape epoxy resin (epoxy
equi val ent:_ 195, ~ESCN195 manufactured by Sum tonmo Chem cal Co., Ltd. was

used) a3 efSARF Pns, and 40 parts by wei ght of a phenolic novol ak resi n
(Pl'yofen LI-'(%&&@;lléarzqf)actured by Dai ni ppon Ink 15 & Chemi cals, Inc.

d) dded 10 ts b ht
of ant | mony. oxi BECFR & Hv I B S BB q“%seraedﬁ%heeogw?%#s%n%%‘l%’e' ’
(PS\TO%(- U rr@ra;tftaclb;yr mé:l@ymd\lﬁifora Mzmprtgar&lC@nctgrper aetpmlgy Goesin Lieboxas u?ﬁﬁ))c

t hen, ar i ne
A 167 manuf A PAT Dy NoSgon e ORIy b SRS T
coupl i hg ag?erﬂlnsaﬂcb ,mbteid byﬂsstusrerd nggndand i wratey bmea@le@ibwﬁe@ns of a

beads mll.f.Q1,19 he &3 ANfe W& W e pddeflys 150 parts
by wei ght ofreg’n laglrdqqlt:é rﬁt}, ont ai ni ng 2(( tF{)B@ by wel ght of gl yci dyl

acryl ate oﬁ@%%wa%%%ﬂdattéf a‘iﬂnltlﬂi% @%‘ngtﬁo averege wdFecul ar
wei ght of lﬁ%&quisoreﬁB%rye rdMBISCUrl ARigHHEsl, 000 D0ht HIR 860f=Bolic

manuf act ur ed Te| kaku eni cal es used) an 5

part by vvelné’r‘(’toy £ & C"ﬂ‘rw:lfc r}h%(?%s%t adﬁ'ﬁ%o%ﬁ‘t”dffek%%% 5@5%3%1\?]9

manuf at§ur ed dnenShiddaku Ifaseivdgysedorgoratdwunmpsagent for the epoxy
resins, was added 10 parts by weight of antimony oxide

filler having an average particle diameter of 0.02 pm
(PATOX-U manufactured by Nihon Mining & Concentrating Co.,
Ltd. was used), and then, 0.7 part by weight of y-glycid-
20 oxypropyltrimethoxysilane (NUC A-187 manufactured by Nippon
Unicar Co., Ltd. was used) as a silane coupling agent, and
mixed by stirring, and further kneaded by means of a beads
mill for 90 minutes. To the resultant mixture were added
150 parts by weight of an acrylic rubber containing 2 to 6%
25 by weight of glycidyl acrylate or glycidyl methacrylate and
having a weight average molecular weight of 100,000 or more
(molecular weight:1,000,000, HTR-860P-3 manufactured by
Teikoku Chemical Industries Co., Ltd. was used) and 0.5
part by weight of l-cyanoethyl-2-phenylimidazole {Curezol
30 2PZ-CN manufactured by Shikoku Kasei Kogyo Corporation was
used) as a curing accelerator, and mixed by means of a
stirring motor for 30 minutes to obtain a varnish. The
varnish was coated onto a release-treated polyethylene
terephthalate film having a thickness of 75 pm, and dried
35 by heating at 140°C for 5 minutes to form a coating film in
a B-stage having a thickness of 75 pm, thus preparing an




used) as a curing accelerator, and m xed by neans of a stirring notor for
30 mnutes to obtain a varnish. The varnish was coated onto a 1 1.AUG. 2004
rel ease-treated pol yethylene terephthalate film having a thickness (lfA 9&
pm and dried 35 by heating at 140C for 5 mnutes to forma coating filmin
a B-stage having a thickness of 75 pm7thus preparing an 1 1 AUG 2004 71
adhesive filmequi pped with a support film The cross- section of the
prepared fil mwas observed through a scanning type el ectron mcroscope. As
a result, izslhasdse dondpr iespd mfed hel Bpoxysumsi e hiivimg aTle anepes—of 1 pm
and 5 a se rl f Uhher S I (VA/ VB) of

t he anount %\?)i%o%na?]ﬁjr%ﬁytpg&g{m In Ltl\fl'gIII &fgnﬁyg%ﬁ%r%#?%@?h% anount VB of
anti nony atse@snNing heprse® lgsdrndromiere sripyzedidhya measisl of dalXMAs and it

was found Jq S d %’fs%hewfcé?;g)x%l \{Je/girpfthéxhﬁf@pchfaﬁ{@@epbéfr YE]XgmlgPEhr ough

a scanning type electron m scope I n the salme’ nmanner as in Exanple 3, it

was 4.1 (Safplée c2mpragigst &ft itdlg yrubhe s e profeeriiived as Thet hatpPepar ati on

of sanpl e 2yawas)cyrdusiedmxarPtvd et e RROXYat &S Ni@nghe 1651 BRgEUbber
were firstly m xed together and then the filler was added thereto to

prepare a FAGHI%E &M ISR S Y O HsE AR SRS 17 WS F68nd t hat
VA/'VB i s 1pbrtAlos0waswkern 1y b winddres safmde xas, obser vedwsfir oughda
scanning ty electr.gn m cr.osc in the sane ner_as in Exanple 20 3,
s . 0 0ha i 48 TR B A it o SRS Y P P eTe

| am nated dahrwotgh sursfcces.rgf Eaoh ofedthweoradiiesi vecdpe nsn i bhe Saapkes 21 and
22 using a r.oll. I. n‘iE@%'lgg( er, i-,tjons at a tenperature of 80C, a
pressure ofrggl&]frl\/ﬁg é‘?fd a lsésg“gd 3'otfcq'bné.j% 4rﬂjFﬁ n, and then cured at 170C for
one hour. (Peaples@ddlant sanpl e was examined with respect to the heat

resistance and Bghst@sitSianGe thkhes Syalgiadd o retdndi { ofhe tH€epeAktion
resi stance was conducted by a test for resistance to solderi ng heat after

d .
absor bi ng A SERRF AL ¥ HADRCRRFFEL SR naS A | R RO Lt BRdt PofNds

hours 18 anme\Hut¥reRlere firstly mixed together and then the filler
was added thereto to prepare a film. From an analysis by
means of an XMA, it was found that VA/VB is 1.1. Also,
when S/v'? of the sample was observed through a scanning
type electron microscope in the same manner as in Example
20 3, it was 4.0.

Polyimide films each having a thickness of 50 pm were
laminated on beth surfaces of each of the adhesive films in
Samples 21 and 22 using a hot roll laminator under condi-
tions at a temperature of 80°C, a pressure of (0.3 MPa and a

25 speed of 0.3 m/min, and then cured at 170°C for one hour.
The resultant sample was examined with respect to the heat
resistance and PCT resistance. The evaluation method for
the heat resistance was conducted by a test for resistance
to soldering heat after absorbing moisture as follows. A

30 sample was allowed to stand for 48 hours in an environment
at 85°C/a relative humidity of 85%, and then placed in a
solder bath at 240°C. A sample in which blistering was
observed less than 40 seconds was rated "X", a sample in
which blistering was observed 40 seconds or more to less

35 than 120 seconds was rated "O", and a sample in which no
blistering was observed in 120 seconds or more was rated




at 85C/ a relative humdity of 85% and then placed in a solder bath at
240C. A sanple in which blistering was observed |ess than 40 secoqdiﬁmgﬁlEJ
rated "u", a sanple in which blistering was observed 40 seconds or b
| ess 35 than 120 seconds was rated "0", and a sanple in which no

blistering was observed in 120 seconds7%r‘nnre was rated 11 AUG 2004 - 72
"0". In addition, the evaluation for the noisture resist- ance was nade as
follows. A sanple was placed in an atnosphere at a tenperature of 121C a
huni di ty of"@00% Iandddi t20at mthepersdurd icooker ttdst mRGEUreateeniy)- and
5 then, obsgiedRVelaucl Al s, respeatoof peelhng-of {hesyadhesive
menber. A sanple in which no peeling was observed 7in the adhesive nenber

was rated "FROSPIGTE SR EIHPSRHT IR pelel 1l Was? obsekdkEy | ALt hBO&dhesi ve
nember was anat ed 2" 4'tm .The dasilds @sskshowsd N dabl erbacdOndabl gng Sanpl e

21Sanpl e 22 Conpati bilityl nconpatj bl el nconpati bl e Sol deri ng. heat
resi st aﬁce ey Weglﬁv(?ng};géjrtgthquD@ﬂ OO RED0 PP 20D BY 00 PETFS300

hrOx PCT 4QQihersX¥eFmamddre abovsmple can el amndes stoodi idiakas bybdbrved
prelimnarily mxing the epgﬁﬁ)resin with the-filler, a |arger anmount of
the filler Eaked & AL I ntE h’éatee‘%o redie fhaEP hertby naki ng
it possibl ehiich mperdvag tWees heete resi strantee aanthewi et unenbesi saancetad wel |
as reliabidddy. A0 BXaPl& 6, {SaAMWE 23)rapie 5.

10
Table 6
Sample 21 Sample 22
Compatibility Incompatible | Incompatible
Soldering heat
resistance after © O
molisture absorption
PCT 100 hr O O
PCT 200 hr O O
PCT 300 hr O X
PCT 400 hr X X

From the above, it can be understood that, by

15 preliminarily mixing the epoxy resin with the filler, a
larger amount of the filler can be incorporated into the
epoxy resin phase, whereby making it possible to improve
the heat resistance and moisture resistance as well as
reliability.

20 Example ©
{(Sample 23)

Methyl ethyl ketone was added to a composition com-
prising 17.2 g of a bisphenol A type epoxy resin (epoxy
equivalent: 190, EPIKOTE 828 manufactured by Yuka Shell

25 Epoxy Co., Ltd. was used) and 5.8 g of a cresol novolak
type epoxy resin (epoxy equiwvalent: 195, ESCN195 manufac-
tured by Sumitomo Chemical Co., Ltd. was used) as epoxy




Met hyl et hyl ketone was added to a conposition com prising 17.2 g of a

bi sphenol A type epoxy resin (epoxy equivalent: 190, EPI KOTE 828 11 AUG 2004
manuf act ured by Yuka Shell 25 Epoxy Co., Ltd. was used) and 5.8 g of a
cresol novol ak type epoxy resin (epoxy_equivalent: 195, ESCN195 manufac-
tured by Sumtono Chem cal Co., Ltd. ﬁag“uéed) as epoxy | Z AUG 2004 - 73
resins, 15.3 g of a phenolic novolak resin (Plyofen LF2882 nanufactured by
Dai ni ppon Ink & Chem cals, Inc. was used) as a curing agent for the epoxy
resins, 0.2 IS g¥yci @ @&y@rwmnqhmmwwlwr( NUG ve gy LF2882

TNt act Ur edu o AR BT Gioon Ltk wesdisedh &5 sl | ae waupl 1 ng

agent, and 3.8 g of silica filler (NanoTek SIQZ (average parti
di aneter: 0.3P2 FiT igchFEit urfedlr B PoKASESICE, L9 als-gdgdid-and

m xed by stigyyjgihpyand: fdhery kneaded iy Aeans n@nﬁézg@ﬂﬁeaﬂﬂﬁ Nip P

m nutes. 10 TQ the resul tant m xture were added 57.5

epoxy- cont aiMF a3 i & Thb s (W@eﬁcb)htasav%rsdg]@%l%mlérng VI HE - 2aBbut
700, 000, HTR- 86QP-c¥ mmtﬁf@ectwlelcb@y NTeﬂim sidheniacak abadystiiiegeCo., Ltd.
was used) and 0.2 ﬁkufyanoet -@2&&%"”‘da20|e (Qurezol 2Pz- CN
manuf act ur e 1B EF h|q< aHt pd‘? ) ds FAFT P acddier at or,

and m xed byearmamecnf aarsd infisted) hmtsmﬁ@rngao daiduhgshebhekndasad tant
varni sh was coated:Pnt al eIe se- Ire d?d po“g et hyl ene terephthalate film
havi ng a t hi"ckiess’ of* a By-He=ting at 140C for 5 minutes to
forma 20 coatin§d itha |rresall&asttaga>€rtammg\rea:a Ridderes$s .&f o7 fpmn t hus

Perage ot SEaar Gt (P ULEPEL Mirbdr SuRdy ddRage Mollodli: L
appar at us aﬁ@%ﬁ;m@% 7Q5i G ra TR AR DmaswriAs tolstedd fed TR kstkandar d

pol ystyrenec:he%ac(a@@rrmleé@rﬁa Arpat atyss Jddel R @636 gregwifiact ured by
Hi tachi, Ltd. Qﬁﬂnl G%:rg9Ck R—440 R- 450 and R- 400M manuf act ured by
14 ®PhY

Hi tachi ChefmYGA° BrgtHE AL S0l GTRAL AHICN St A Tsdted t o

a conpos$ti &y Gitkoku Corporation was used) as a curing accelerator,
and mixed by means of a stirring motor for 30 minutes. The
resultant varnish was coated onto a release-treated poly-
ethylene terephthalate film having a thickness of 75 pm,
and dried by heating at 140°C for 5 minutes to form a

20 coating film in a B-stage having z thickness of 75 um, thus
preparing an adhesive film equipped with a support film.

The weight average molecular weight was measured by a
GPC method using the following apparatus and columns and
using a calibration curve obtained by standard polystyrene.

25 (GPC measurement)

Apparatus: Model HPLC635 manufactured by Hitachi, Ltd.
Columns: Gel pack R-440, R-450 and R-400M manufactured by
Hitachi Chemical Co., Ltd.

(Sample 24)

30 Methyl ethyl ketone was added to a composition com-
prising 19.3 g of a cresol novolak type epoxy resin (epoxy
equivalent: 210, YDCN-703 manufactured by Tohto Kasei Co.,
Ltd. was used) as an epoxy resin, 12.9 g of a phenolic
novolak resin (Plyofen LF2882 manufactured by Dainippon Ink

35 & Chemicals, Inc. was used) as a curing agent for the epoxy

resin, 64.3 g of an epoxy-containing acrylic rubber (weight




prising 19.3 g of a cresol novol ak type epoxy resin (epoxy equivalent:

210, YDCN- 703 manufactured by Tohto Kasei Co., Ltd. was used) as anL?§8%¥%4
resin, 12.9 g of a phenolic novolak resin (Plyofen LF2882 manufactu
Dai ni ppon Ink 35 & Chenmicals, Inc. was used) as a curing agent for the
epoxy resin, 64.3 g of an epoxy-contaifing acrylic rubber (weight 1 1 AUG
2004 - 74 average nol ecul ar wei ght: about 700, 000, HTR-860P-3 nmanu-
factured by Tei koku Chem cal Industries Co., Ltd. was used) as an epoxy

gr oup- cont aveirageacwykeict leapolsyingrt : (hﬁbq;(ﬂomrooo HTR-860P-3 manu-

cyanoet hyl 2-phenyl | )&p%a?c'o%%ﬂ{e%% S rmul ac uf ek 2, By STk

COrporat|on was used) as a curing acce era

y ure|dopr@pyﬁﬂrﬁ@DHNXEQQWMﬁ§qﬂW§3ﬂmﬂguﬁrﬂﬁﬁuﬁeﬂDleUM§kby0hRp@onfuhrcar
Co., Ltd. as .. i AYEY flller

(NanoTek Si %nk&% grla%e%ﬁ;%rtyal ?ulC%ll améétg(?: 0. 0112 29% %&%ﬁ%ﬁﬁ%?%%k%&

10 KASE Cby, ShFRokiia§ orpedrtiaid Yaskebasy st rarmgrlrsmdaccf@c@mtomeaded

by neans o eads Ih r _a

o ease-t1Saced 501 ] Sty ?Béég?grl“i%%ﬁ% S At R e U

pm and dff&gdp yh éPPﬁ& o iterc Sor §§ﬁruﬁ%%;%%?qkw%ﬁeﬁjiﬁk%%%lng film

in a B-stageubayngdagehlt, clarm@lssa af g75>ﬂ015mltdw8fl1plree:pamango@@k a@b@§l ve film

having a s ort film__Th ht avera | ecul ar neasured in
the sane xﬁﬁﬁéngspaﬁtﬁ 3 o =HS%n d%ﬁégo %B ﬁbﬁ%
Subst amd i aKRgETh€E0s amé Tr. owedsunmwzs /A rartdﬂmlpfapanatsmrmg,saamﬂe 23 was

conduct ed %68%81% ”ﬁﬁrea%e% % Saltlé G ros8l 1,90 (faoxle %%f@%é% was used

di amet er manu ur e i“‘ppon “Agr osi
as a flller to Tbﬁeﬁéﬁél&ﬁ a@ﬁe§wwéeﬁIQﬂtQHa(ﬁ&%ﬁﬁ&?i&ﬁ8&i¢¢tkwﬁyaJIy t he

same proce@%h?l@%e'@e&@%b@ﬁ@%ﬁ%@'fylmﬁﬂa$%ﬁaﬂé*éﬁi&%ﬁé§§ﬂ§§ci§duﬁxcept
that 3.8 g of |ant|nnn§¢ trioxide (PATOX-U (average particle di aneter is

0.02 pm) ARBAUFELEGr 84 B ANLRGh Al ditty & (& ettt sy . foF R ) was 30
used apsa tbhkehgt @iRHERA @ N ARSI ifdd M thickness of 75 um, thus

preparing an adhesive film having a support film. The
welght average molecular weight was measured in the same
manner as in the preparation of Sample 23.

{(Sample 25)

20 Substantially the same procedure as in the preparation
of sample 23 was conducted except that 3.8 g of silica
{(herosil 50 (average particle diameter is 0.03 pm) manufac-
tured by Nippon Aerosil Co., Ltd.} was used as a filler to
prepare an adhesive film.

25 (Sample 26)

Substantially the same procedure as in the preparation
of Sample 23 was conducted except that 3.8 g of diantimony
trioxide (PATOX-U (average particle diameter is 0.02 um)
manufactured by Nihon Mining & Concentrating Co., Ltd.) was

30 used as a filler to prepare an adhesive film.

(Comparative Sample 2}

Substantially the same procedure as in the preparation
of Sample 23 was conducted except that 0.05 g of diantimony
trioxide (PATOX-U (average particle diameter is (.02 pm)

35 manufactured by Nihon Mining & Concentrating Co., Ltd.)
was used as a filler to prepare an adhesive film.




(Conparative Sanple 2) Substantially the sanme procedure as in the
preparation of Sanple 23 was conducted except that 0.05 g of diant{Tagé
trioxide (PATOX-U (average particle dianeter is 0.02 pn) 35 manufactu 2%%
Ni hon M ning & Concentrating Co., Ltd.) was used as a filler to prepare an
adhesive film 1 1 AUG 2004 - 75 Wth/bkespect to each of the adhesive
films obtained wunder different conditions, a volune percentage of the
pores in the filmwas determ ned by making calculation in accordance with
the fol |l owi ng m#tifidd re®oebt 1te @adrewf rvughdlee SEM S UE6D b i act ur ed

by Hitachi , Vi |de with a len of 100

tinmes the g\?lgieg‘gglgfa%%ég{te Jc?ﬁ_girreq'lt}'erlbsa’f gw?]f 79 e@er%%%%a%%dgém?t&% has 50

pores, is POIrect da tthret é@elﬂa@\/ldqﬁﬂﬂtrmm@bl"by ItaX2)g Tdel cubat Dénthe square

region and e Aaltle arieh ahhd 161 130, H0F SR @1y determined as fol lows. A
ens ty an

transpar ent film having a uniform an even thickness is placed
on the’ SEMphdtogr eW didramidhn theSBO pores0 Gy anaratedtbyed bpen and t he

traced porHi@RSHAr & teut, Aisquiird egttsn prr?&% n negyar rpoéti&ﬁ‘

(including the 50 pores  portions) |s traced a penin e sane nner as
initem (2Ff dv&imesd Hive at"re&‘@&f FAT T - sdlemew or(49herh@we¢ght of

each of thesedt aeut WPAKH GRS G ek, Nis idemed) BNtk {i3) abowme s
nmeasured tq dgternlne a (2/(3) 20 val ue. (5) v=1] (2 [/ (3)] 3/2is
det er m ned?® ) equence of the operations of itens (1) to (5) above
i's repbat ed2fti Taet iares, cdndhan ayeragerafids Widieshe oitinedré s dakeme as a

vol une peregn , t t re sho n Table 7. Furthe

pol yi mi de ?% %qggcﬁqﬁa&%%efﬁ%ﬂﬁ%fﬁ%ss%b qu HETRETHM %htﬁion bot h
surfaces oha@gadly of utnhéoa’(ﬁhéisar\ﬁeltyf idrs émslmra totckrodd s | i plat od unmler

condi tions tak @EE\@EBB%rt@gWa%hOf HC213 RERSSI %cﬂfeso %{I’Ew% &, Fopveying

30 speed of 0.3 mfmn, and then cured at 170Cf one
pen and the' traced portions are cut out

15 (3) The predetermined area portion (including the 50 pores
portions) is traced by a pen in the same manner as in item
(2) above, and the traced portion is cut out.
(4) The weight of each of the cut out portions obtained in
items (2) and (3) above is measured to determine a (2)/(3)
20 wvalue.
(5) V.= [(2)/(3)1%? is determined.
(6) The sequence of the operations of items (1) to (5)
above is repeated five times, and an average of V values
obtained is taken as a volume percentage, and the results
25 are shown in Table 7.

Further, polyimide films each having a thickness of 50
pm were laminated on both surfaces of each of the adhesive
films using a hot roll laminator under conditions at a
temperature of 80°C, a pressure of 0.3 MPa and a conveying

30 speed of 0.3 m/min, and then cured at 170°C for one hour.
The resultant samples were individually examined with
respect to the heat resistance and PCT resistance (pressure
cooker test).

The evaluation method for heat resistance was con-

35 ducted by a test for resistance to soldering heat after

absorbing moisture as follows. A sample was allowed to




The resultant sanples were individually examned with respect to the heat
resi stance and PCT resistance (pressure cooker test). The eval uati o AUG 004
nmet hod for heat resistance was con- 35 ducted by a test for resistance to2
sol dering heat after absorbing noisture as follows. A sanple was all owed
to |l |I AUG 2004 - 76 stand for 48 hou¥§ rn an environment at 85C/ a
relative humdity of 85% and then placed in a solder bath at 240C. A
sanple in which blistering was observed | ess than 40 seconds was rated
"X", a sanpltenin fehi di8 bloustseriim@gmwesn bl nhserveda 4B sbcondse Dat1vee to | ess

than 120 s ated "0, .and S le in ich no blistering.was
observed i ﬁﬁ%ggﬁgﬁgﬁdg%%ﬂ or e t\/\h/eaaesn ra aeaer&)d'r} al'hSeV\gHe?C/%If &é‘?%%na oéh{ﬂhg' PCT
resi st ance Anasmpade ias whiighl dus.s te sianpl e svaso e eatddl € s athan md§pher e at
121C, 2 1ge% %hsaagsarg% “@@’Ofajégﬁoi O{nawﬁrgge%fr ngg Lime, and

p 0 T PWh? eRT B8R UAfavor abl e

t hen, observed 1n respect appear ance: sanp

phenomehon °9geRvasl B0 seeongs st tobse s dthamsl2Gitsecdnds wad a
sanple in i aryunf rs heno S r rated "X'. 15
The cont ac?ﬁag%g eq of g%(la| ?egg\};\lﬁ%% \%glt gﬁq\%glsw%egggr%gc&\ﬁg’gmﬁaﬁ ows. A filler
was subj ecbgetyecorpr 429 GRawsiddi My norpreparmtedl 'H9 .pl ate, and a water

drop was pl acedree eiheuptabe and te and e Lfi dhgmaatels drop tosthe plate
was neasuregil%gneans of ﬁcont act angle nmeter. This neasure 20 pent was

repeat ed 16° 't 0 PolFEHET Carf 38y erife-Sfhl ik, AP R HRe R A4S tsed as a
val ue 0§ themconhacta anglieli thhef ol actfend e deddtidribied ©fmé heanateri al

coL e ne0 PhyeRRP g bl Eo AN LN, S AN 10 4 e £oURRNI 120 SRRl
a) Nrla) an unfavorable phenomenon such as blistering, was not

cbserved was rated "O", and a sample in which an unfavor-

able phenomencn was observed was rated "X".

15 The contact angle a of filler with water was measured
as follows. A filler was subjected to compression molding
to prepare a plane plate, and a water drop was placed on
the plate and the angle of the water drop to the plate was
measured by means of a contact angle meter. This measure-

20 ment was repeated 10 times to obtain an average value, and
this value was used as a value of the contact angle. The
contact angle b with water of the material obtained by
applying the composition and drying the composition applied
was measured in the same manner as in contact angle a.

25
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Samples 23 to 26 are adhesive films in which 0.01 to
2.0 pm pores were present therein in the range of 0.1 to
20% by volume, and the laminates for semiconductor produced
by using these adhesive films had excellent resistance to

S soldering heat after absorbing moisture and had a PCT
resistance of 300 to 400 hours.

Further, Sample 24 empleoys silica as filer and does
not employ a bisphenol A type epoxy resin having a mutagen.
Therefore, the sample is advantageous not only in that it

10 is easy to handle but also in that it has excellent resist-
ance to soldering heat after absorbing moisture and good
PCT resistance as much as Sample 23, while maintaining
characteristics of having less adverse effect on the
environment and human body.

15 Comparative sample 2 has pores cutside the range of
0.1 to 20% by volume, and is insufficient in resistance to
soldering heat after absorbing moisture and has a PCT
resistance of 100 hours, which is far shorter than those of
Samples 23 to 26.

20 Also, Samples 23 to 26 are adhesive films having a
contact angle ratio {a/b) of less than 3/4, i.e., less than
.75, and the semiconductor devices prepared by using these
adhesive films had excellent resistance to soldering heat
after absorbing moisture and a PCT resistance as good as

25 400 hours or more.

Comparative sample 2 has a contact angle ratio of 0.75
or more, and is insufficient in resistance to soldering
heat after absorbing moisture and a PCT resistance of 1400
hours, which is far shorter than those of Samples 23 to 26.

30
INDUSTRIAL APPLICABILITY

By virtue of having the above-mentioned construction,
the adhesive composition of the present invention has
excellent moisture resistance, reflow crack resistance and

35 heat resistance. Also, by further adding an inorganic

filler, there can be obtained an adhesive composition which




UU %} a-)UrZS wawaa, r- ri 4-, Um) 00 V) a) J~u)Or- 4- 0r1>0 3 O
NQU>C UUG 1 1 AUG 2004 - 78 Sanples 23 to 26 are adhesive filnms in eﬁ%&ﬁm4
0.01 to 2.0 pmpores were present therein in the range of 0.1 to 209

vol une, and the | am nates for sem conductor produced by using these
adhesive filns had excellent resistancé®to 5 sol dering heat after absorbing
noi sture and had a PCT resistance of 300 to 400 hours. Further, Sanple 24
enploys silica as filer and does not enploy a bisphenol A type epoxy resin
havi ng a nﬂﬁa@@Wanfﬁgaqﬁankn UHKIEENWﬂEEimpEﬂhEdﬂ@@E@uSnﬂ@lamﬂig in that

it 10 is easy handhe é&é@hEQﬁiaAé 51 eg SIS ance to
Ib rblnd§ eS|s

sol dering heat a ter nol sture and anc as much as
Sanpl e 23, heliPes afinesaitd r@hmﬂatrame&ﬁ@@tsobfplt@v&mglm@sseétwerse ef f ect

on the en\erra@m% g hWEn body. 15 @maédfa'& S%@Jﬁ 2,025 pores

outside_the range of 0.1 to 209ﬂ§¥ volunme, and 1S insuffrcient in
resi st apce FU& thed) déyy g IFeatthef taFh &St TP i Ster 0 Binthharr s PTT

resi stance i@fehQ QUIES, AMHL J farm shard ereddan, those pls; Sagpkes 23 to

26. .
and PCT resistance can be produced. The adhesive film of

the present invention is excellent in heat resistance after
absorbing meisture, reflow resistance, adhesion properties
10 after absorbing meisture, etc.

Also, the adhesive film and the wiring board for
mounting semiconductor each produced from the adhesive
composition of the present invention, and the semiconductor
device produced by using the same have excellent heat

15 resistance and PCT resistance. According to the present
invention, there can be provided an adhesive composition
from which an adhesive member can be formed wherein the
adhesive member is advantageous not only in that the
adhesive member has heat resistance and moisture resistance

20 necessary for mounting a semiconductor device on a subst-
rate for mounting semiconductor even when the difference in
coefficient of thermal expansion between the semiconductor
device and the substrate is large, but also in that the
adhesive member can suppress volatilization of the volatile

25 components when being used, an adhesive member, a substrate
for mounting semiconductor, and a semiconductor device

which use the adhesive composition.




20 Al so, Samples 23 to 26 are adhesive filns having a contact angle ratio
(a/b) of less than 3/4, i.e., less than 0.75, and the sem conduct 011 0
devi ces prepared by using these adhesive filns had excellent resis ar’?yg pé
sol dering heat after absorbing noisture and a PCT resistance as good as 25
400 hours or nore. Conparative sanple 2 has a contact angle ratio of 0.75
or nore, and is insufficient in resistance to soldering heat after
absorbing noisture and a PCT resi stance of 100 hours, which is far shorter
than those of Sanples 23 to 26. 30 | NDUSTRI AL APPLI CABI LI TY By virtue of
havi ng the above-mentioned constructior;lA4Me adhesi ve conposition of the
present invention has excellent noisture resistance, reflow crack

resi stance and 35 heat resistance. Also, by further adding an inorganic
filler, there can be obtai ned an adhesive conposition which 1 1 AUG 2004 -
79 is advantageoys LApLRat o tompdstrrioedibioith ¢ometasesc  nodul us at hi gh
tenperatures and peel strength at high tenperatures to exhibit an effect
of preventing refliew acr @&de*and &*Hds excellent in reflow crack resistance.
5 Further, by usi Q%)tge adhesi wgLapasidion of the present invention, an
adhesive filmexcellent in héat resistance and P%r resi $1,ange scanhs
produced. The adhdsilve fidlmmst GHPPIESeMCTIRBhtTDR 'S "excelient in heat
resi stance after i DistUresnseféoxn resbspbante, adhesion
properties 16°af't éar%%:lgc{scg]r inr/{g@rf%i sture, etc. Als b th @%g) ive fd Ign and
the wiring boare frortiamuintiiiy sen cohdit br’eaR®produced from t he

Sdhesi ve g(ggp% i tjonof C;ﬂp]etagr e@e@hteﬁ}m@nfh@mn aﬁd tibe Serd corrduts or

evi ce produce y using the same have exce nt _he 1 | St angs ands PCT
resi st ance. afceor diny R of ¢ e present w?h?/laﬁtfjgn,(ct) hging %aﬁ%gaeéfor ovi ded an
adhesi ve coqg%,;ﬂmb{éqmmn@Hﬂea@paﬂhesbvénnenber can be formed wherein
the adhesive nenber is advantageous not only in that the adhesive nenber
has heat resistance and noi sture resistance

2. The acdhesive composition according to Claim 1,
wherein (a) the epoxy resin is a solid epoxy resin having a
socftening point of 50°C or more &s measured by a ring and

ball method.

3. The adhesive composition according to
Claim 1, wherein (a) the epoxy resin has no mutagen.
4. The adhesive composition according to
Claim 1, wherein (b) the curing agent is a phenolic

resin having a hydroxyl equivalent of 150 g/eg or more.

5. The adhesive composition acceording to Claim &,

wherein {b) the curing agent is a phenolic resin

represented by the following general formula (1)




20 necessary for nmounting a sem conductor device on a subst- rate for
mount i ng semi conduct or even when the difference in coefficient of thbAd&L04
expansi on between the sem conductor device and the substrate is |arge, but
also in that the adhesive nenber can suppress volatilization of the
volatile 25 conponents when being used, gh adhesive nenber, a substrate

for nmounting sem conductor, and a sem conductor device which use the
adhesi ve conposition. 11 AUG 1004 - 80 CLAIMS 1. An adhesive conposition
whi ch conprises (a) an epoxy resin; (b) a curing agent; rand (c) a pol yner
conmpound inconpatikhg w th said epoxypresin and containirgHa functional
group(s), and a ratjo of AABis 0.24]to 1.0, where A repr-.ents a total

wei ght of (a) the B rep sents a
oxy Rddin. 2.

wei ght of (c) the'y
The adhesi ve conpdsitilon accordi ng Sa) t he epoxy re5|n
is a solid epoxy(ffesi n\having a d6fiteni’/nd” point of 5 nore as
nmeasured by a ring and ball nethod. 3. The adhesive conp05|tion accordi ng
to CGaim1ll wherein (a) the epoxy resin has no_nuta en ferggtaQQSE'Ve
conposi tion accor diwgereia Bi nfash ey ebh EBY EREScHFi RgTagen

phenolic resin haviggnachydroxyh @G@k%@b@m@ @fhyﬁ}qyen1anomnwa 5. The
adhesi ve conposition according to Ca ﬁh rein (Q%rthe agent is
a phenolic resin r%bFéé@HFearbﬁrFﬁéhﬁglP&%y 9g&ve r§h 11 AUG
1004 - 81 wherein Rlrgaahzme¥sheat h@caaraseaamydu fofreruamt a‘rr cmnalels:ch ot her
and represents a hydrogen ato trai ht Qr .br d Vi ng

| to 10 carbon at oFE°VR:c§ll P k&lnk’f}l gﬁio &p, ar?yéi?aqﬁ P, BB

group, ©Or a halegen atom; n represents an integer

of 1 to 3; and m represents an integer of 0 to 50.

5. The adhesive compositicn according to Claim 5,
wherein the phenolic resin represented by general formula

(I} has a water absorption of 2% by volume or less.

7. The adhesive composition according to
Claim 1 to &, wherein (c) the polymer compound incompatil-
ble with the epoxy resin is a functicnal group-containing

acrylic copolymer.

8. The adhesive composition accerding to Claim 5,
wherein the functional group-containing acrylic copclymer

is an epoxy group-containing acrylic copolymer.

9, The adhesive composition according to Claim 8,
wherein the epoxy group-containing acrylic copolymer
contains 0.5 to 6% by weight of glycidyl acrylate or

glycidyl methacrylate as a starting material therefor.

10. The adhesive composition according to
Claim 7 to &, wherein the functicnal group-containing

acrylic copolymer heas a weight average molecular weight of

100,000 or more.




group, an al kenyl group, a hydroxyl group, an aryl group, or a halogﬁn
atom n represents an integer of 1 to 3; and mrepresents an intege AUGO2004
to 50. 6. The adhesive conposition according to Caim5, wherein the
phenolic resin represented by general fornmula (1) has a water absorption
of 2% by volume or less. 7. The adhesiveggonposition according to Caiml
to 6, wherein (c) the polyner conpound inconpati- ble with the epoxy resin
is a functional group-containing acrylic copolynmer. 8. The adhesive
conposi ti omAaccorth aige dve £ aencbnpowhén enn adf@ ANTE i dhal gr oup- cont ai ni ng
acrylic copolyner _is epo I.QUR+.CO i ni. Cryld¢o COPRLYMBERa9. The
adhesi ve cdﬁﬁ%ﬁmti%ﬁ“%ggBrdfﬁérgéncﬁg%n?giegﬁﬁgégr?%¢£?e§gxy ;

gr oup- cont ai ¢uygi @cE ybbrysepohyrer gdentains(sis 1o 695 byeher ghe 6f
glycidyl acrylate or_ _glycidyl nmethacrylate as a starting nmateri al
therefor. 10°° ThetQdhestve conposition according to Claim7 to 9, wherein
the functional group-containing acrylic copolyner has a wei ght average

mol ecul ar wej ght of %80,000 or ”05%}&%ﬁ%$§é§g¥hiﬁézt°11' The adhesi ve

conposi ti on*accor bt iig? £ EF YPm 7P erein the functional
group- cont a¢ i Nyg acrybi c1copaliyier vraher glawsrisansidl on féhpEFature of
-50C to 30C. 12. The adhesive conposition according to Claiml1l to 11, which
further conprises (d) a filler. 13. The adhesive conposition according to
daimi12, whereimhédydahkeibiel lcemplas drraverearjed pagtiel eldiBnefer of

0.005 pmto 0.1 pm  14. The .adhesi C L lion. ageording BQaGledien b2,
wher ei n (d)w?ﬁﬁeg?lﬁég f§esﬁﬁﬂg§&l¥§Fs%ﬂgqiéhes$3eﬁconposition according to

Claim 12, wheoebn: fidxot 9e if itlnl.er has a surface coated with an organic
subst ance.

14. The adhesive composition according to Claim 12,

wherein (d)} the filler is silica.

15. The adhesive compositicn according to

Claim 12, wherein {d) the filler has =& surface

coated with an organic substance.

16. The adhesive composition according to

Claim 12, wherein (d) the filler exhibits a contact

angle with water of 0 to 100 degrees.

17. The adhesive composition according to

Claim 12, wherein (c) the polymer compound is an
epoxy group-containing acrylic copolymer with & welght
average molecular weight of 100,000 or more which contains
1.5 to 2.5% by weight of glycidyl acrylate or glycidyl
methacrylate, wherein the zdhesive composition contains 1
to 50 parts by volume cof (&) the inorganic filler with an
average particle diameter of 0.010 pm to 0.3 pm based on

100 parts by volume of the resin.

. . . .
i8. The adhesive composition sccording to &ny one OI

Claims 1 to 17, which further comprises (e) a curing

accelerator.




16. The adhesive conposition according to Caim12, wherein (d) the filler
exhibits a contact angle with water of 0 to 100 degrees. 17. The gdrgﬁgz[ﬁ!’
conposition according to Claim 12, wherein (c) the polynmer conpoun

epoxy group-containing acrylic copolymer with a weight average nol ecul ar
wei ght of 100, 000 or nore which containsgsl..5 to 2.5% by wei ght of gl ycidyl
acrylate or glycidyl nethacrylate, wherein the adhesive conposition
contains 1 to 50 parts by volume of (d) the inorganic filler \zlvisth an
average partiscl e diranetdreofve. OIOPeM t 000, ACHAT BABEIT6n 1738 parts by

vol une of the resin., 18. .The i Lt 98 aecamdisrgotie any one of
Clains 1 to"TH" il che]jf u'f}%%e{fgggg r%(gggP?g)s)gg}cgri ng accelerator. 1 1 AUG
2004 - 83 QmpHhemadhesi ve conposition according to Claim16, wherein (e)
the curing accelerator is an imdazole conpound. 20. An adhesive

conposi tion wherein the conponents of the adhesive_ conposition arg h
separ at ed i B0-t Worphasiess a6 & ecompes g’ eur eleas ivi sWed SOMPERE "driodd- s€¢t i on
t hereof, the two phases conprise a_se n isla qdmsefterand a

| engt h of aﬁ%%lr"%e?‘?%%gg of "t ﬁ@gig EHSE%SEagg%%r'epr e?ejﬁrft ed by S and an
area of a cressrgeci+on sepresentiedn byeVegasissByEcd Y@ attll‘%ﬁ?scl*ﬁ'p

represented by the follow n f or. mul D 9hEY 23 6] Bsladls PAesadhesive
conposi ti on EteorH iyt 8% e glorr?f}flgfe %Og&v\ﬁfﬁgh conprises givjng .a cured
product haviaig a= stenage oel ast be tredekys pater24@IC Wfe LR MPAE°22. An
adhesi ve conposition_accordin o] i1 Qr 22Q,r o i Ldt Cofpri sese deavi ol
pores with &%%@%?%ﬁéegi gh ergngjf ago.%(fl “omto 2 rp?m after 1PE)eiPngofur{a{g and a
vol une per cent agesaof st eapoeads tiientshé e IRFFEHEOFY £0. %% o 5 By Vol une.
23. The adhetsﬁi’%/rgufgngﬁi,ti on according to any one of Cains 1 to 17) which
east o

satisfies at e’ of
s/dv > 3.6 (1) .

21. an adhesive compesition according to Claim 1 or 20,

which comprises giving a cured product having a storage

elastic modulus at 240°C of 1 to 20 MPa.

22. an adhesive ccmposition sccording to Claim 1 or 20,
which comprises having pores with an average diameter of

0.01 ym to 2 pm after being cured and a volume percentage

of the pores in the composition is 0.1 to 20% by volume.

23. The acdhesive composition according to any one of
, . . £
i which satisfies at leasi one ©
Claims 1 to 1%
the following reguirements (1) to (iii):

(i) the components of the adhesive compositlion are
ewed in

separated into two phéases zfter being cured as Vi1




the followng requirenents (i) to (iii) : (i) the conponents of the
adhesi ve conposition are separated into two phases after being cur g ﬁg/
viewed in ? 1 AUG 2004 - 84 the cross-section thereof; (ii) the adh 4G 404
conposition gives a cured product having a storage elastic nodulus at 240C
of I to 20 MPa; and (iii) the adhesive.cgaposition has pores having an
average dianeter of 0. 01 p mto 2 pmafter being cured and a vol une
percentage of the pores is 0.1 to 20% by vol une. 24. A process for

produci ng aﬂhadbesiswse seanpoesi ttiherecdccording to Claim1 or 20, which

compri ses, M xi N0 (34 3fycCRYL S8 RAND D) b il aagnemewpho@dqta
filler, followed ymxn the resultant m xture wthé%t?
|

corrpound i nBeupati bl e twirtaty e d sepoxy kil s 25t 240 adh? corrprl sing
t he adhesive gorrposml on according to any one of Clains 1 to 17 and 20
formed into®8%ilm 26. The adhesive filmaccording to C alﬂ'l 25, Which
satisfies at |east mne afhet el Healivonwiarp el Fehem s PPYSEo" 2 P) # (i) the

conponents of the a eS| Ve Ar e;pa{@tie | £ Pet WDePhasesrafit endbei ng
cured as vi 8XEIFT (hé crtdesgs-éf{snect(ﬁo t her eof ; m(| |g t he adhesi ;e filmgives
P

a cured proggehreavieny: ent ateoraige et astd s nbeluf ud 24% Yo °1H'§ 20 MPa;
and (iii) the adhesive filmhas pores having an average dianeter of 0.01
pmto 2 pmafter being cured and a vol une percenta\ge of the. Rores is 0.1
to 20% by valaume. 2P roresalHast W 334 ¢ THNF | 29RGS 2 FahPRRPEd ¢iFed product

of an adhesive capc zﬂsﬂ% oy aggor ding, 4 o hakm éoﬁbrzeeandmm@ol yei ) miadhe
film wherein ““He nat €éd cured product has a {}\,E}%el ditrer}qtq 50 NV m or
nore as neasyoed ate 240 & d 280) Ah Qehe’? veIerfnt offprises d | ani nat ed

cured 11 AQ%f%%%%d ﬁgsmlxlng the resultant mixture with (c} a polymexr

compound incompatible with the epcxy resin.

25. An adhesive film comprising the adhesive compesition
according to any one of Claims 1 to 17 and 20

formed into a film.

26. The adhesive film according to Claim 25, which
satisfies at least one of the following reguirements (i) to
{iii}:

(i} the components of the adhesive film are separated
into two phases zfter being cured as viewed in the cross-

section thereof;

{ii) the adhesive film gives & cured product having &
storage elastic modulus at 240°C of 1 to 20 MPa; and

(iii) the adhesive film has pores having an &verage
diameter of 0.01 pym to 2 pm after being cured end a volume

percentage of the pores is 0.1 to 20% by volume.

27. An adhesive film comprising a laminated cured product
of an adhesive composition according to Claim 1 er 20 and a
polyimide film, wherein the laminated cured product has &

peel strength of 50 N/m or more as measured at 240°C.

28. 2n zdhesive film which comprises & leminated cured




product of an adhesive conposition according to Claiml1 or 20 and a
polyimde film and when the | am nated cured product is subjected|tiqys 2004
noi sture absorption treatnment followed by heat treatnent at 260" C for 120
seconds, the |am nated cured product does not suffer peeling with a
dianeter of 2 nmor nore. 29. An adhesivegsfil maccording to Caim 25, which
conpri ses having pores with an average dianeter of 0.D1 pm to 2 pmand a
vol ume percentage-of the pores is 0.1 to 20% by vol une. 30. ?Ani%dye?%ve
film accor dingdnot Chai AR2BIneiicle OIS Seexti B 17y | bet tAG™i n FTow
after 72 hoyrs 6 f. 9Q %006 4] €883 3med NEn@dhesivet &l Buaedording to
Claiml or gé) aﬁhe?egglgléﬂgr gd product‘. Oof aenm adhesi ve conposi ti on
conpri ses (@yodncepdsy suésient eCh)t a TeUrs i agent 0T eI ca L pBF YREF “conpound
i nconpat i bl ith the e resinand conainkng.a {upctbesaksgreup(s),
and opti onaf?xy{/\ﬁfa)eda%yf :%I%i%r tgr:lécﬁ or (e) a curi n?accel erator. _Sﬁ. _The
adhesi ve filamaceordi ngrted @raidust dogER00aviigs P8eli{ifel’eitt fhe film
conprises: 49.5 to_ 17..009 i Of the sumof (a) the epoxy resin and
(b) the curéﬁﬁmgéeeﬁt;c’fSé?%\(l)@fl?g@Oro/oby wei ght of (c¢) the pol yner conpound;
0.45 to 10.0% by weight of (d) the filler; and 0.05 to 3.0% by wei ght of
(e) the curing acgel eratqr., 3% the adhesiye {6 maceopdi ngntiend ai m 32,
wherein a r2§t'i o] %F (aéi)%et lgeef)folxy resin to (b) the curin agegt oiﬁ} 33: 67
to 75:25. 34omAriadisesiarainfd lonihedinwgta stippBeEeaRi éﬁ“&‘ﬁgﬁf'i Sés e !
adhesive filn(s) according, 4., alm 25,1 siaresl agengbedsons ana sur 2&sée or
bot h surfacég gf “t%h%%sdgp%ort Iayg% directlTy or through another |ayer. 35.
The adhesi veyf Mohdresi ng a support according to Claim 34, which further
conprises, on one surface or both surfaces thereof, a layer or layers for
protecting %2? An zdhesive film according to Claim 25, which

comprises exhibiting lowering in flow after 72 hours at

60°C of E0 % or less.

31. The acdhesive film according to Claim 1 oY

20, wherein & cured product of an acdhesive composition
comprises (a) an epoxy resin, (b) & curing agent, (c) &
polymer compound incompatible with the epoxy resin and
containing & functional groupis), and optionally (d) =

filler znd/or {e) & curing accelerator.

32. The adhesive film zccording to Claim




adhesive layer. 36. An adhesive film having a support which conprises the
adhesive filnms according to Claim25 being forned on both surfaces, of ?
filmhaving a glass transition tenperature of 200'C or nore. 37. 1A AUG 2004
substrate for nounting sem conductor which conprises the adhesive film
according to Claim25 being disposed on wring board on which chips are to
be mounted. 38. A sem conductor device which conprises the adhesive film
according to Claim25 being used. 39. A sem conductor device which

conpri ses the substsaire irf arherountn ngesend €ohiduct or according to dai m 37

being 11 AUG 2004 - 87 used. 4Q. A senconductor deviee whi ghecempiivses a
sem conduc- tor cl‘ﬁgp 5beti°nde7n’oou%n33€]d on 'ﬂt\%ﬁjng bo%rd for mounting a

sem conduct @i st:hy augh (e adhesivend idgrhavi ng a support according to

G aim34. 41. A seniconductor, device which gcoppiisgs 3ophHEedl icohpeiing;

seni conduct or chi p Heitfy rodht gbdy o“ne%é%mgsﬂfr:f g%:)fe or bggh surfaces of a
Wiring board for mpwd ing o sETicpnducgor of hidughbehéiadg&si #&% i | m havi ng

a support according to dai 4. 42. e sepLcopduct gk ;dgVia¢e cacgandirng to
O ai m 40} wherei P the W ring® boar's 1 %—prr%ﬁn?%ﬁg a_seni conductor is an

organi ¢ substrate. 43. The sem conductor device according to C aim 38,

wherei n the device has no peeli W | Ler c9f ik M, orHEe rhat ween
t he adhesi vé’BI‘ayerT}h‘?lcF‘{}h% 1%%mpg%)rrﬁ u% %Fg%ﬁ?g after 1bei_ng subj ected to

noi sture absarpien tzepatmenspaty8seCinatpel B 8 ehdmitditsy 1 B5%° for 168
hours, followed by bej)%g Eassed t hrough a reflow furnace at 260'C for 120
seconds. 44.33AWrF?|g oard for rounti ng sem conductor which conprises the
adhesive filmhaving a support according to C aim 34 being equipped with

on a SurfaceB4. an adhesive film having a support which comprises the
adhesive film{s) eccording to Cclaim 25 is/are laminated on

one surface or both surfaces of the support layer directly

or through another layer.

35. The adhesive film having a support according to Claim
34, which further comprises, on One surface or both
surfaces thereof, a layer or layers for protecting the

zdhesive layer.

36. An adhesive film heving & support which comprises the
adhesive films according to Claim 25 being formeé on both

surfaces of 2 fiim having a glass transition temperature of

200°C or more.

37. A substrate for mounting semiconductor which
comprises the adhesive film according to Claim

25 being disposed on wiring board on which chips

are to be mounted.

38. A semicongductor device which comprises the adhesive

film according to Claim 25 being used.

39. 2 semjconductor device which comprises the suvubstrate

for mounting semiconductor according to Claim 37 being




of the wiring board on which chips are to be nount ed.

11 AUG 2004

used.

40, A semiconductor device which comprises & semiconduc-
tcr chip being mounted on a wiring board for mounting a
semiconductor through the adhesive film having a support

according to Claim 34.

41. A semiconductor device which comprises a plurality of
semiconductor chips being mounted on one surface or both
surfaces of a wiring board for mounting a semiconductor
through the adhesive film having & support according to

Claim 34.

4z . The semiconductor device according to Claim 40,
wherein the wiring board for mounting a semiconductor is an

organic substrate.

43 . The semiconductor device according to

Claim 38, wherein the device has no peeling with a

diameter of 1 mm or more between the acdhesive layer and the
semiconductor chip after being subjected to moisture
absorption treatment at 85°C, a relative humidity of B5%
for 168 hours, followed by being passed through & reflow

furnace at 260°C for 120 seconds.

44, A wiring board for mounting semiconductor which
comprises the adhesive film having a support according to
Claim 34 being equipped with on a surface

of the wiring board on which chips are to be mounted.




