1 SPECI FI CATION ADHESIVE FILM 5 TECHNI CAL FI ELD [0001] The present
invention relates to an adhesive film BACKGROUND ART 10 [0002] In the
process of bonding a sem conduct or conmponent such as sem conductor el enent
or aliquid crystal display conponent,1 with a substrate such as rigid
substrate represented by interposer, or an insulating substrate conposed of
organic or inorganic material, a 15 liquid resin, for exanple, which serves
as an adhesive is typically wused as being selectively coated on either one
of the sem conductor el enent arfRPEME IAISIONat e by using a di spenser or by
potting, or as being partially coated typically using a squeegee (see

Pat ent Docunent 1, for exanple). 20 [0003] Depending on types of the

sem conduct or conponent or liquid crystal display conmponent, in the process
of bondi ng the conponent and thepmRgista atig.mthe adhesive is selectively
coated only to the peripheral portion, and the conponent and the substrate
are bonded so as to obtain 25 a structure having a space fornmed therein
(so-call ed hol |l ow package), rather than bonding them by coating the
achesr¥eyQvei,t hereptire surface. I n particular, if a general adhesive is
applied to such structure using 2 a transparent conponent such as gl ass as
the subgig@te, the transparent

The present invention relates to an adhesive film.

BACKGROUND ART
10 [0002]

In the process of bonding a semiconductor component such as
semiconductor element or a liquid crystal display component, with a
substrate such as rigid substrate represented by interposer, or an
insulating substrate composed of organic or inorganic material, a

15 1liquid resin, for example, which serves as an adhesive is typically
used as being selectively coated on either one of the semiconductor
element and the substrate by using a dispenser or by potting, or as
being partially coated typically using a squeegee (see Patent Document
1, for example).

20 [(0003]

Depending on types of the semiconductor component or liquid
crystal display component, in the process of bonding the component and
the substrate, the adhesive is selectively coated only to the peripheral
portion, and the component and the substrate are bonded so as to obtain

25 a structure having a space formed therein (so-called hollow package),
rather than bonding them by coating the adhesive over the entire surface.

In particular, if a general adhesive is applied to such structure using



conponent may get dewed in the inner space. In particular for the case

where the sem conductor conponent is a solid-state i mage sensor, the dew ng
may prevent the solid-state i mage sensor fromexactly taking 5 part in
phot o-el ectric conversion, and nmay raipse problens in imge recognition and
di splay. [0004] [Patent Document 1] Japanese Lai d- Qpen Patent Publication
No. H10-313070. 10 DI SCLOSURE OF THE | NVENTI ON [0005] An object of the
present invention is to provide a highly reliable adhesive film capable of

preventirdgsgpawient POESoRdy: el §s halaweess tthe sdbs seat 6pndiict eanspaApPERENt Or
liquid crystal display conponent, and the substrate. [0006] The object may

be achbyscehy ralegf esandd KRvend iiemedespatded 1d Battl chi®atlor Belovas20 (1)
An adhesive fil mused for bonding a sem conductor conponent or a liquid

crystale i sf Ay RmERRReRE oM EBnBosERS!t § 8t £ soiel-aity tha radesknecti | s
conposed of a resin conposition containing a curable resi'n and a filler,

and t i i : r r 1SS r a
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adhesl yg fJb+ g%r?étcﬁi—eéféé&epc | b e s IMIET &Iy 1E Gl @ rJAsidd Gentalhgs a
phot o- cur a resin. 3
recognition and display.
[0004]
[Patent Document 1] Japanese Laid-Open Patent Publication No.
H10-313070.
10
DISCLOSURE OF THE INVENTION
f0005]
An object of the present invention is to provide a highly reliable
adhesive film capable of preventing dewing possibly occurs between the
15 semiconductor component or liquid crystal display component, and the
substrate.
[0006]
The object may be achieved by the present invention described
in (1) to (16) below.
20 (1) An adhesive film used for bonding a semiconductor component
or a liquid crystal display component with a substrate,
wherein the adhesive film is composed of a resin composition
containing a curable resin and a filler, and the adhesive film shows
a water vapor transmission rate, measured conforming to JIS 70208
25 Method-B, of 30 [g/m?-24h] or above.
(2) The adhesive film as described in (1), wherein the curable

resin contains a photo-curable resin.
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The adhesive filmas described in (2), wherein the photo-curable resin
ains a ultraviolet curable resin having an acrylic conpound as a mmj or
tituent. (4) The adhesive filmas described in (1), wherein the curable

sin contains a thernosetting resif. (5) The adhesive filmas descr

bed

4), wherein the thernpsetting resin contains an epoxy resin. (6) The
sive filmas described in (1), wherein the curable resin contains a

10 (7) The adhesive film as

ribed i8) (Bhe WOBESIVethEIRULIADIESCFRSED LUl gb) € hetefdy dHght and heat

ains a (neth)acryl nodi fied phenol resin or
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sive filmas described in (1), wherein the filler 15 contalins a porous
sihvef S.-4 in (8), wherein the filler has a

gggyd élggg gghg bg. hgﬁbﬁ h ﬁ%EEtQ@ﬂg adhesive filmas described in
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or “above. (11) The adhesive film as
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(6) The adhesive film as described in (1), wherein the curable
resin contains a curable resin curable both by light and heat.

(7) The adhesive film as described in (6), wherein the curable
resin curable both by light and heat contains a (meth)acryl-modified
phenol resin or (meth)acryloyl-group-containing {(meth)acrylic acid
polymer.

(8) The adhesive film as described in (1), wherein the filler
contains a porous filler.

(9) The adhesive film as described in (8), wherein the filler
has a mean void diameter of 0.1 to 5 nm.

(10) The adhesive film as described in (8), wherein the filler
shows an adsorptivity [Ql] under room temperature (increase in weight
of the filler completely dried under heating and weighed in an aluminum
cup, after allowed to stand in a 25°C/50% environment for 168 hours)
of 7 [g/100 g filler] or above.

(11) The adhesive film as described in (10), wherein the filler
shows an adsorptivity [Q2] at 60°C (increase in weight of the filler
completely dried under heating and weighed in an aluminum cup, after
allowed to stand in a 60°C/90% environment for 168 hours) of 3 [g/100

g filler] or above.
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4 (12) The adhesive filmas described in (11), satisfying O0.4x[Q]<[Q2].
(13) The adhesive filmas described in (8), wherein the filler is zeolite.
5 (14) The adhesive filmas described in (1), wherein the adhesive film
shows a water vapor transmi ssion rate,4nmeasured conformng to JIS Z0208

Met hod- B, of 200 [g/nR.24h] or below. (15) The adhesive filmas described in
(1) , wherein the adhesive filmshows a water vapor transm ssion rate at
25C (neasured conformng 10 to JI'S Z0208, under conditions of noisture
perneati on titeatheatadhes2b&/ 60 af defgf eP4h] @Qrl)aboeet i {flG)ngrhe
adhesive filmas described in (1) , wherein the substrate shows a water
vapor Ot ramem)ssoan.rate, nmeasured conformng to JI'S Z0208 Method-B, of |ess
than 30 [g/nR.24h] 15 [0007] According to the present invention, there is
provi ded a highl yhe redhedi e adhesiake dbiskmipapabhe(®f , pieyenin NhSlewilngr
possi bly occurs between a sem conductor conponent or a liquid crystal

di spl ay cespement, and a substrate. The adhesive filmscarcely causes
corrosion of 20 internal electrodes, and may keep the reliability for |ong

peyiod.  BEST MGHRS JHGRCABRYL NG AUFTHE : LAMENT! @Y [ 0808k n Thee adhiesiive film

of the present invention will be detailed bel ow. 25 The adhesive film of
the pE%iﬁnEth%eBtM%@ekSVEBSrOBEaH§ﬁgs£96nbPQ@%”9méa§@9%&Q&9HP$Pmlﬁ&”@9”9nt

or a liquid crystal display component w th a substrate, wherein t

adhesi;yg Lpbk! feEABRCEEALRT 2807 €§VA%- 24h) or below.

(15) The adhesive film as described in (1), wherein the adhesive

film shows a water vapor transmission rate at 25°C (measured conforming
10 to JIS 70208, under conditions of moisture permeation treatment of
25°C/50%) of 4 [g/m?-24h] or above.

(16) The adhesive film as described in (1), wherein the substrate
shows a water vapor transmission rate, measured conforming to JIS Z0208
Method-B, of less than 30 [g/m?-24h].

15 [0007]

According to the present invention, there is provided a highly
reliable adhesive film capable of preventing dewing possibly occurs
between a semiconductor component or a liquid crystal display component,
and a substrate. The adhesive film scarcely causes corrosion of

20 internal electrodes, and may keep the reliability for long period.

BEST MODES FOR CARRYING OUT THE INVENTION
[0008]
The adhesive film of the present inventionwill be detailed below.
25 The adﬁesive film of the present invention is the one used for
bonding a semiconductor component or a liquid crystal display component

with a substrate, wherein the adhesive film is composed of a resin
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5 conposition containing a curable resin and a filler, and shows a water
vapor transm ssion rate of 30 [g/nR.24h] or above. [0009] The adhesive film
of the present invention is used for bonding 5 a sem conductor component or
a liquid crystal display conponent w tsh a substrate. In the bonding of a
sem conduct or conponent or a liquid crystal display conponent with a
substrate, it is necessary that an adhesive conponent is formed precisely
to a predeterm ned portion of the sem conductor conponent or the like (or
substeat@)sitide aditesiniedld dutab o riclse npaedentf iilivent and stsowstliat abterf or
the requirenent. [0010] The adhesive filmis conposed of a resin
conposapd ont camdal sis hegn  Ba tairabl 30 rgsintt - and Jaoti kbere .wherei n the adhesi ve
filmshows a water vapor transm ssion rate of 30 [g/nR.24h] or above. By
virtue pfoddy s 15 configuration, even when the filmis used for adhesion of
a sem conductor conponent or a liquid crystal display conponent with a

substrate, e adHidsitveatra 1l BfPanti SHé ant t RSP SN Sl abe) behdihg | i ke
may be prevented fromgetting dewed due to internal noisture. [0011] 20 In

order 5 t Qo pf @UENictdre BIIHRIe ofr at Neghi e £§ o Vetitdig dewrgonde {i9th
noi sture, there has been known to control water vapor transm ssion rate of

B L LUV AT
8;” se%gy‘%?éngr%f%‘?%'{lf%c&@‘?rg%%]rwit& R eV el Lhe dewi ng hascbegpyexagingd. 25
adhesive component is formed precisely to a predetermined portion of
the semiconductor component or the like (or substrate). The adhesive

10 film of the present invention is suitable for the requirement.

[0010]
The adhesive film is composed of a resin composition containing
a curable resin and a filler, wherein the adhesive film shows a water
vapor transmission rate of 30 [g/m?:-24h] or above. By virtue of this

15 configuration, even when the filmis used for adhesion of a semiconductor
component or a liquid crystal display component with a substrate, the
substrate (in particular, transparent substrate) or the like may be
prevented from getting dewed due to internal moisture.

[0011]

20 In order to prevent the substrate or the like from getting dewed
due tomoisture, there has been known to control water vapor transmission
rate of the adhesive and so forth. A method of lowering the water vapor
transmission rate of the adhesive and so forth (toas lowas 10 [g/m2-24h]
or below, for example) in order to prevent the dewing has been examined,

25 only to find difficulty.

[0012]

In contrast, the present invention prevents occurrence of the



In contrast, the present invention prevents occurrence of the 6 dew ng, not
by I owering the water vapor transm ssion rate of the adhesive filmas being
conventionally practiced, but conversely by raising it so as to nake the
filminproved in the gas perneability.g Water vapor transmission rate of the
adhesive filmis preferably 5 40 [g/nR.24h] or above, and nore preferably
50 to 200 [g/nR.24h]. The water vapor transm ssion rate |ower than the
lower Iimt value may result in insufficient prevention of dewi ng of the
substd&t En@ne ot D Qbi’vérim; hecwad s r vapel dransiisssiodnr4eé @ rexeeadhngivbe
upper limt my degrade ilmform ng performance. 10 The water vapor

tranSﬂﬂEﬁ'éH1Hé¥d§(abnwﬁﬂtaéhﬁiuyepihbﬁhHEM , bsut evalwatd Py Wsangidg it
100-pmthick adhesive film conformng to the noi sture permeabl e cup method

(1S 20208 4B1hoks Bine 31 0G0 ved W HndMel peRRladinangm ssion rate of
the adhesive filmat 25C is preferably adjusted to 4 [g/nR. 24h] or

b I h I
above. |0 bl @hocknt PRIAOUL A5n JLhe SUDSIL ARt (LN L ke wak elLpey vely
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Suppoﬁ?glv%taesrc{rgggrblteratnosmqglssltolrjl rate exceeding the upper limit may degrade

film-forming performance.

10 The water vapor transmission rate of the adhesive film may be
evaluated by using a 100-um-thick adhesive film, conforming to the
moisture permeable cup method (JIS 70208 Method-B), at 40°C/90%.

[(0013]
Water vapor transmission rate of the adhesive film at 25°C is

15 preferably adjustedto 4 [g/m?-24h] or above. Inthisway, inparticular
the substrate or the like may effectively be prevented from getting
dewed. The water vapor transmission rate of the adhesive film at 25°C
may be evaluated using an adhesive film of 100 um thick, conforming
to the water vapor permeability cup method (JIS Z0208), under

20 conditions for water vapor permeation treatment of 25°C/50%.

[0014]
Reason why the adhesive film of the present invention can prevent
dewing may be supposed as follows.
For example, dewing occurred between the semiconductor component

25 and the substrate (inner space) may be supposedly ascribable tomoisture

confined into the inner space in the process of bonding, and moisture

coming into the inner space through the adhesive layer after the bonding.



confined into the inner space in the process of bonding, and noisture
comng into the inner space through the adhesive |ayer after the bonding. 7
A nmet hod of | owering water vapor transm ssion rate of the adhesive film
coul d not conpletely reduce the water vapor transmi ssion rate to zero,
instead allowi ng noisture to slowy enter the inner space over a |ong
period of time, while being incapable of releasing it to the external, 5
making it difficult to solve the problemof dewing. In contrast, the

adhesi we thiolim pfl duke ipreaadt riviet teanbassaibal adte elfyt harge sty £1iyapor
transm ssion rate, capable of immedi ately rel easing noisture occurred in

the idherd spaceohPléhel xienhe and Lhesphyddietdansndseayn effeetd yeky, be
prevented. 10 [0015] The curable resin conposing the resin conposition nmay

be exemddd Iaqqown@h%%wrabks SBSI (ernec%rntﬁw abher @Ay e &r adhgtion

of light such as ultraviolet radiation) |, her nosetting resin (resin
cur abber il nley ¢ by hedtdie b ﬂn%oiﬁkaig%lé%@%qea%%@ E_)Eeﬂfc?rt%%' ¥xE£QPLEI NS the
phot o-curable resin, although not specifically [imted. hi' s way,

agcuracy of sal 'd%@f%'&%;lto’(cot %81@9“&% %o%%ﬂ%?”&eﬂ?ﬁ{ be ﬂn”%ﬂ‘é dstThifel S

because | ncl usi on oto cura le resin ma li'tate placerent of
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devel opne hoto curabl e re
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occurred 1in the inner space to the extend, and thereby the dewing may
effectively be prevented.
10 [0015]

The curable resin composing the resin composition may be
exemplified by photo-curable resin (resin curable mainly by irradiation
of light such as ultraviolet radiation), and thermosetting resin (resin
curable mainly by heat).

15 [0016]

The curable resin preferably cbntains the photo-curable resin,
although not specifically limited. 1In this way, accuracy of alignment
of the adhesive component may be improved. This is because inclusion
of the photo-curable resin may facilitate placement of the adhesive

20 film to a predetermined position, through light exposure, development,
and patterning.
[0017]

The photo-curable resin (in particular, ultraviolet curable

resin) may be exemplified by ultraviolet curabie resins having acrylic
25 compound as a major constituent; ultraviolet curable resin having
urethane acrylate oligomer or polyester urethane acrylate oligomer as

a major constituent; and ultraviolet curable resin having at least



25 conpound as a mmjor constituent; ultraviolet curable resin having

uret hane acrylate oligonmer or polyester urethane acrylate oligoner as a
maj or constituent; and ultraviolet curable resin having at | east 8 either
one selected fromthe group consisting of epoxy-base resin and

vi nyl - phenol - base resin. [0018] Anong these, the ultraviolet curable resin
havi ng acrylic 5 conpound as a major constituent is preferable. The acrylic
conmpound shows rapid rate of curing when irradiated with light, so as to

al I oveither ress ndieRePECLAr figd Pdvp Wdns idtlielgabifvebyx $aBhte ey gy a0l
| ight exposure. The acrylic conpound may be exenplified by nononers of

acrylenpeighesbersa9s pethacrylic acid esters, and nore specifically 10 by
bi functional acrylates such as ethyl ene glycol diacrylate, ethylene glycol

di met hagsy{ @t e, 1,6-hexanediol diacrylate, 1,6-hexanediol dinethacrylate,
gl ycerin diacrylate gl ycerin dinethacrylate, 1,10-decanedi ol diacrylate,

1, 10- decane&hgﬁ%d&ﬁ@é@a%y%%Pcramdoléw'%y ¢t i,Qnal, aer 2l 6s,,SHY

trimethyl ol'propane tri‘acrylate, 15 tri met 0 propane tri hacry ate
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Annng thes ryllc agl d est are rabl e, ,and ryllc aci d ters or
nethacryV|c %?k S erscuﬁavgn‘%irl € %%E(gﬁ”akbgs %% 't 8 esﬁér gthlons
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res'neggggggéFIQHka%ﬂgqﬁpc:compound may be exemplified by monomers of
acrylic acid esters or methacrylic acid esters, and more specifically

10 by bifuncticonal acrylates such as ethylene glycol diacrylate, ethylene
glycol dimethacrylate, 1,6-hexanediol diacrylate, 1, 6-hexanediol
dimethacrylate, glycerin diacrylate, glycerin dimethacrylate,
1,10-decanediol diacrylate, 1,10-decanedicl dimethacrylate; and
multifunctional acrylates such as trimethylolpropane triacrylate,

15 trimethylolpropane trimethacrylate, pentaerythritol triacrylate,
pentaerythritol trimethacrylate, dipentaerythritol hexaacrylate, and
dipentaerythritol hexamethacrylate. Among these, acrylic acid esters
are preferable, and acrylic acid esters or methacrylic alkyl esters
having 1 to 15 carbon atoms in the ester portions thereof are

20 particularly preferable.

[0019]

Content of the photo-curable resin (ultraviolet curable resin)
is preferably 5 to 60 wt% of the whole resin composition, and more
preferably 8 to 30 wt%, although not specifically limited. The content

25 Dbelow the lower limit value may inhibit patterning of the resin by
ultraviolet irradiation, whereas the content exceeding the upper limit

value may make the resin too soft, and may degrade film characteristics
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preferably 8 to 30 wt % al though not specifically limted. The content 25
below the lower Iimt value may inhibit patterning of the resin by
ultraviolet irradiation, whereas the content exceeding the upper limt

val ue may nake the resin too soft, and may degrade filmcharacteristics 9
before ultraviolet irradiation. [0020] The photo-curable resin (in
particular, ultraviolet curable resin) preferably exist in a liquid form at
normal tenperature, although 5 not specifically limted. As a consequence,
reacthefiene inltnd tir@ha ol ietradichicieth curi ng may be inproved. In addition
operation of mxing it with the thernosetting resin may be facilitated. The
ul travidoO]lcurable resin exists in a liquid format roomtenperature my
be exenplified by ultraviolet curable resin having the 10 above-descri bed
acryl conpaurdphas d-eer g ler reanist i tivemlart ijc@Q2%], The reedionetoppesbileon nmay
nore preferably be used as being conbined wth a photo-polynerization

initiséoin) prefBrabW@)ex tdeinesl Dqui@y cafd 4 €inetiday bempatdinedabasedghn
phot o- polynerlzatlon 15 [0022] The phot o-pol ynerization initiator may be

exenphot | §6k by i henzpphienoied acalsophenrequberezi ReabeAzeky kaobutyl ether,
met hyl benzoyl benzoic acid, benzoyl benzoic acid, benzoin nethyl ether,

benzyl phenyi o sl 11 g cherayl ng%@ﬁ%@/im Ag.di acler{ XHdl@QOBO%)draQQLrHr?BE of

the photo-pol ynerization initiator is preferab y 0 wt % of the whole

resi nmf)?ﬂpé)siﬁ oMo h ank r@‘(@rrﬁ%%@{f’r@ Yrdk & tnpay be facilitated. The

ultraviolet curabie resin exists in a liquid form at room temperature
may be exemplified by ultraviolet curable resin having the
10 above-described acryl compounds as the major constituent.
[0021]

The resin composition may more preferably be used as being
combined with a photo-polymerization initiator. 1In thisway, the resin
may efficiently be patterned based on photo-polymerization.

15 [0022]

The photo-polymerization initiator may be exemplified by
benzophenon, acetophenone, benzoin, benzcin isobutyl ether, methyl
benzoyl benzoic acid, benzoyl benzoic acid, benzoin methyl ether,
benzylphenyl sulfide, benzyl, dibenzyl, and diacetyl.

20 [0023]

Content of the photo-polymerization initiator is preferably 0.5
to 5 wt% of the whole resin composition, and more preferably 0.8 to
2.5 wt%, although not specifically limited. The content smaller than
the lower limit value may degrade the effect of initiating the

25 photo-polymerization, whereas the content exceeding the upper limit
value may make the reactivity too large, and may thereby degrade the

storability and resolution performance.
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2.5 wt% al though not specifically Iimted. The content smaller than the
lower Iimt value nay degrade the effect of initiating the 25

phot o- pol yneri zati on, whereas the content exceeding the upper limt value
may make the reactivity too |arge, angpmay thereby degrade the storability
and resolution performance. 10 [0024] It is preferable that the curable
resin additionally contains a thernosetting resin. In this way, the
adhesive filmmay retain adhesiveness even after |ight exposure,
evelopT¢Ug4pﬂd patterning. 5 More specifically, the sem conductor conponent
or the like nay be bonded to the substrate, by disposing the adhesive

conponent att aispr;epeeﬁ@fa{mr@cth&osaﬁé b IR addng theiadhesihve fcbhma%@ by
subjecting it to light exposure, devel opnent and patterning, fol by

t her C&H@ﬁﬁé%@f‘m?o@géﬂg ]IQH [tQIQ%S]wav]e tHRer %%%Hwenqlﬁﬁshﬁg”@étg‘in

exenplified by novol ac type phenol resins such as p enol novol ac resin,
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r esol enol "resin; bISp en poxy r'esins as bi spheno
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ol ac cresol” "novol epoxy resrn; epoxy i NS 'su
blphe I 0X S|n stilben e epoxy resi tri
et hang By &%ﬁ&%}’%? TR TR ORF AR L D eREPMRBE Fink Pryrae ey =
resin azi ne kern tal o resin, .and
di cyc?%iﬁnf%rar\% Sl aelagopta e, e000r ool B0 B0 ecring i eo Ligne
triazine-rin nt aj nlng re5|£s such as urea resi n.and nel am ne resin;
exposuré&, developmént and patterning, followed by thermocompression
bonding.
10 [(0025]

The thermosetting resin may be exemplified by novolac-type
phenol resins such as phenol novolac resin, cresol novolac resin and
bisphenol-A novolac resin; phenol resins such as resol phenol resin;
bisphenol-type epoxy resins such as bisphenol-A epoxy resin and

15 Dbisphenol-F epoxy resin; novolac-type epoxy resins such as novolac
epoxXy resin and cresol novolac epoxy resin; epoxy resins such as
biphenyl-type epoxy resin, stilbene-type epoxy resin, triphenol
methane-type epoxy resin, alkyl-modified triphenol methane~type epoxy
resin, triazine kernel-containing epoxy resin, and

20 dicyclopentadiene-modified phenol-type epoxy resin;
triazine-ring-containing resins such as urea resin and melamine resin;
unsaturated polyester resin; bismaleimide resin; polyurethane resin;
diallyl phthalate resin; silicone resin; benzooxazine-ring-containing
resin; and cyanate ester resin, wherein they may be used independently

25 or in a mixed manner. Among these, epoxy resins are particularly
preferable. In this way, the heat resistance and adhesiveness may

further be improved.
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unsat urated pol yester resin; bisnmaleimde resin; polyurethane resin;

diallyl phthalate resin; silicone resin; benzooxazi ne-ring-containing

resin; and cyanate ester resin, wherein they may be used independently 25 or
in a mxed manner. Anobng these, epoxyliesins are particularly preferable.
In this way, the heat resistance and adhesi veness nmay further be inproved.
11 [0026] It is further preferable to use, as the above-descri bed epoxy
resins, an epoxy resin which exists in a solid format roomtenperature (in
parti culdr261lbi sphenol -type epoxy resin), in conbination with an 5 epoxy
resin which exists inaliquid format roomtenperature (in particular,
silicone-nodi fisedwphaer wesifiensbleh texiuses bBr ahki gobdef-oescraberioepoxy
tenperature). In this way, the flexibility and resolution perfornmance nmay
be i mpsomed, wi Epokeepidith tihe cheaki sesiist angelid [fORA7Ht bGonkeperat uthe
thernosetting resin is preferably 10 to 40 wt% of the whole resin

CONPOEi 1 | 9 t BNl AD) & P atabl oy pld 35 rets%n ) ,alihheuan inek ispeaithcahl y
limted. The content snaller than the lower |limt value nmay degrade an

etf ecdp®fy | Flds DY g dihessheat s rigsisstianag.d Mhel eas dden aMRMtatexeeedinng the
upper limt value may degrade an effect 15 of inproving toughness of the

adheshyger féhm [ Q0281 onEohobiie 1 eass e st Re it hal BRS et 1Y 2 esbuk MRLER

exists inaliquid format roomtenperature is used in conbination, the

total anpuih ofnpdheckigpl d BhehowCurabl ereesin,andithe Liauidsbhetmpset ting

resin is 20 preferably 60% weight or below of the total weight of resin

COWDQ§é£f&¥hance may be improved while keeping the heat resistance.

[0027]

10 Content of the thermosetting resin is preferably 10 to 40 wt$%
of the whole resin composition, and more preferably 15 to 35 wt%,
although not specifically limited. The content smaller than the lower
limit value may degrade an effect of improving the heat resistance,
whereas the content exceeding the upper limit value may degrade an effect

15 of improving toughness of the adhesive film.

[0028]

For the case where the thermosetting resin which exists ina liquid
form at room temperature is used in combination, the total amount of
the liquid photo-curable resin and the liquid thermosetting resin is

20 preferably 60% weight or below of the total weight of resin composition,
and more preferably 50 wt% or below. The lower limit is preferably set
to 5 wt% or above, although not specifically limited. The content
fallen in this range may ensure, in particular, heat resistance,
flexibility and resolution performance well balanced thereamong.

25 [0029]

The curable resin further preferably contains a curable resin

curable both by light and heat. In this way, compatibility between the



and nore preferably 50 wt% or below. The lower limt is preferably set to 5
wt % or above, al though not specifically limted. The content fallen in this
range may ensure, in particular, heat resistance, flexibility and

resol ution performance well bal anced ihereanong. 25 [0029] The curable
resin further preferably contains a curable resin curable both by |ight and
heat. In this way, conpatibility between the 12 photo-curable resin and the
thernosetting resin may be inproved, thereby strength of the adhesive film
af t erpthet drecetiieie (fphoto-amd ethe anek heafetaumed)r g5y ey er avedovaad
reliability of the final product may consequently be inproved 5 [0030] The

cur abt 1ee FaS) Nstotemaflte JFotRebidhe ghve anth heatt dmb e exered fbrdtob¥ured
t hernosetting resins having photo-functional groups such as acryloyl group,

et haghy It @R ) apd yWhaY i m@F SR, AR EQQEQbEMFL@?'@f e #nahayksduct
heat - reactive groups such as epoxy group, phenolic” hydroxyl 10 group,

al cohgl §, ¢ dyydr xvlc 9F Q4. i g RRxy] group, acid anhydride group, amno
group, and cyahat e group More specifically, (nmeth)acryl- nodified phenol

resin, cryl copolynmer resin having carboxyl groups and acryl groups in
t he side chains thereof, may be exenplified. Among these,

(et h) acr Yl dj 166 PIRNG! o2 fébétﬂrg{ gm%-ndm?aé% G&é't g{?e&%%'%’s ue

of al kal i ne agueous solutlon ess caus enV|ron

devel APLIRLAELI OGP AER 0T BLIRILE - LA, ML, KPR, LOE UGS

the therﬁ?ﬁ?ﬁééﬁ‘ r§¥%§ﬁ égg%ﬁﬂun ¢¥#§ ld%o%%%land photo-curable resins
ha&ing heat-reactive groups such as epoxy group, phenolic hydroxyl

10 group, alcoholic hydroxyl group, carboxyl group, acid anhydride group,
amino group, and cyanate group. More specifically, (meth)acryl-
modified phenol resin, and acryl copolymer resin having carboxyl groups
and acryl groups in the side chains thereof, may be exemplified. Among
these, (meth)acryl-modified phenol resin is preferable. The selection

15 allows use of alkaline aqueous solution, less causative of
environmental impact, as a developing solution in place of organic
solvent, while keeping the heat resistance. The curable resin
adoptable herein may be those described for the thermosetting resin
and photo-curable resin.

20 [0031]

As for the thermosetting resin having the photo-reactive group,
ratio of modification (ratio of substitution) of the photo-reactive
group 1is preferably 20 to 80% of the total reactive group of curable
resin curable both by light and heat (total content of photo-reactive

25 group and heat-reactive group), and more preferably 30 to 70%, although

not specifically limited. The ratio of modification in the

above-described range may ensure especially excellent resolution



20 [0031] As for the thernosetting resin having the photo-reactive group,
ratio of nodification (ratio of substitution) of the photo-reactive group
is preferably 20 to 80% of the total reactive group of curable resin
curable both by light and heat (total 1Gontent of photo-reactive 25 group and
heat-reactive group) , and nore preferably 30 to 70% although not
specifically limted. The ratio of nodification in the above-described
range may ensure especially excellent resolution 13 performance. [0032] As
for therphomercerable resin having the heat-reactive group, ratio of

nodi fication (ratio of substitution) of the heat-reactive 5 group is
preferapd®32D to 80% of the total reactive group of curable resin curable
both by light and heat (total content of photo-reactive group and

heat - r eact i ¥ f5OUNe phand-mrabpreetresahl ¥ad0Ond ot dYe & teaugh veneiroup,
specifically limted. The ratio of nodification in the above-described range

My epsuie espredarlyaexeeg! | eatisesel stboni t di per fof neme ened 003H ct iGant ent
of the curable resin curable both by light and heat is preferably 15 to 50

W0 0frbhig MHOb LefdEab BSIOD GBI bifoRheafgt AP Loa P Bf €@ Yo 23X 14Ami %
al t hough not specifically limted. The content 15 smaller than the | ower

i m t (M8l Hec iRy, AeHAIL LGN EEHECANQ@THd I (@¥HAY cbRfe SOTPAIIHRIUI-tNka MG LS
the content exceeding the upper Iimt value nay degrade the developability

and f8§8hﬂtédﬁihesEtQEHBEQ€e éfgﬁﬁﬂ, and more preferably 30 to 70%, although

not specifically limited. The ratio of modification in the
above-described range may ensure especially excellent resolution
10 performance.
[0033]

Content of the curable resin curable both by light and heat is "
preferably 15 to 50 wt% of the whole the resin composition, and more
preferably 20 to 40 wt%, although not specifically limited. The content

15 smaller than the lower limit value may degrade an effect of improving
the compatibility, whereas the content exceeding the upper limit value
may degrade the developability and resolution performance.

[0034]

The resin composition contains a filler. The filler is an

20 important component for controlling water vapor transmission rate of
the adhesive film. The filler may be exemplified by fibrous fillers
such as alumina fiber and glass fiber; needle-like fillers such as
potassium titanate, wollastonite, aluminum borate, needle-like
magnesium hydroxide, and whisker; plate-like fillers such as talc, mica,

25 sericite, glass flake, scaly graphite, and plate-like calcium
carbonate; spherical (granular) filler such as calcium carbonate,

silica, fused silica, sintered clay, and unsintered clay; and porous



The resin conposition contains a filler. The filler is an 20 inportant
conponent for controlling water vapor transm ssion rate of the adhesive
film The filler may be exenplified by fibrous fillers such as alun na
fiber and glass fiber; needle-like fifhers such as potassiumtitanate,

wol | astonite, alum num borate, needle-like nmagnesium hydroxide, and

whi sker; plate-like fillers such as talc, mca, 25 sericite, glass flake,
scaly graphite, and plate-like calcium carbonate; spherical (granul ar)
fillerisushsasu@lsd vnarkonatiesil Séd iqed,. fusgdngibi §5ec SdNtar etherl AYy and
unsintered clay; and porous 14 fillers such as zeolite and silica gel. A

si ngl ge SPELE £ 0 UM MBY e HScdisedd nfBf HoWisel TR & SP&A ey beansgd in a
m xed manner. Anong these, porous fillers are preferable. In this way, the

adhesiyesfi|lan - dRy M6 11 §agedrd flo L 19y Mat 85 YARQr 4L aNSHE S$IHULiRAL €410
[ 0035] Average particle size of the filler 1s preferably 0.01 to 90 pm
nor € Hé?fﬁéaPA%(rQaée&Oir‘%otHéﬂwa?ééxﬂ%%bﬁoé aReeidd Gl Ippdd mted.  The
average particle size exceedi ng the upper 1M T val ue may i nduce
anornatééy fn appearance of filmand resolution failure, whereas the 10
mean pa |c?e size smaller than the lower limt value may result in bonding

failure in the process .of. bondin nder..heating. T n .particle size may
be eval uat €8’ -1t %‘? c?a?lrls%}%f ﬁ%?ﬁgcgfa%lha?sg?tﬂgieffJr%c&rieg%rr%}gryt Pcﬁi I ?go Hfial yzer
SALD- 70Q0 (from Shi u rporation). J0036 15 Content, of .the.filler is

o 61 P ABITOSE (RESRAT B Lrle CndP el e st N OGHb Gt ST i o 3FEF 8habl 5
20 to50wt o, al though not s,ecificall¥ Iigited. The, cont ent exceedigg t he
Upper TN rf {28 TPyt § IGE SERAPREING the ubber 1imit value may indtice

abnormality in appearance of film and resolution failure, whereas the

and

10 mean particle size smaller than the lower limit value may result in
bonding failure in the process of bonding under heating. The mean
particle size may be evaluated, typically by using a laser diffraction
particle size analyzer SALD-7000 (from Shimadzu Corporation).

[0036]

15 Content of the filler is preferably 5 to 70wt% of the whole resin
composition, and more preferably 20 to 50 wt%, although not specifically
limited. The content exceeding the upper 1imit value may induce bonding
failure in the process of bonding under heating, whereas the content
smaller than the lower limit value may fail in improving dewing of the

20 substrate, because of insufficient water vapor transmission rate.

[0037]

As the filler, a porous filler is preferably used. When a porous
filler is used as the filler, the porous filler preferably has a mean
void diameter of 0.1 to 5 nm, and more preferably 0.3 to 1 nm. If the

25 mean void diameter exceeds the upper limit value, a part of resin
component may enter the voids so as to inhibit the reaction, whereas

if the mean void diameter is smaller than the lower limit value, the
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failure in the process of bondi ng under heating, whereas the content

smaller than the lower Iimt value may fail in inproving dewi ng of the 20
substrate, because of insufficient water vapor transm ssion rate. [0037] As
the filler, a porous filler is preferddly used. Wen a porous filler is
used as the filler, the porous filler preferably has a nean void dianeter
of 0.1 to 5 nm and nore preferably 0.3 to 1 nm If the 25 nean void

di anet er exceeds the upper limt value, a part of resin conponent nay enter
t he véiidsm meyaslegoadehitbet weherrvaptiohrambrei easoni fatdedwearo vibbwk i @net er
is smaller than the lower Iimt value, the 15 film my degrade the water
vapor mpbriansmessbonrpat en duer farnaower,edndnagtigicl dinsomptoonnperfiordemrics, and
may fail in inproving the dewing of the substrate. Ml ecular Sieve conposed
of a erfyshal buhetzevéit Mo IrsyulspeSiikiveakbypbeedxefipd idi et sl e Aeridus
filler. The crystalline 5 zeolite is expressed by the formula below. MinO

Al203maySkP2ci ¥ M petakmpat £ 08d 48 tWal giedus Eiystkal typesQfsttda ine
crystalline zeolite may be exenplified by 3A, 4A 5A and 13X, wherein

3hs t ypeoand «4Ast ¥Re rakechr ehetabl yousgda B016w0om the vi ewpoint of
effectively preventing the dewing. [0038] Adsorptivity [Q] at room

t enper at UreManotﬁﬁszJx'S%bzi§H{@53t specifically limted, but is preferably 7
[g/100 g filler] or above, and nore preferably 15 [g/100 g filler] or
above. The gpdsgephive forge 15 .atneemtenperature smaller than the |ower
limt value may fail Iin 1inproving the dew ng of the substrate, because of

insufficien&rwgggﬁ types of the crystalline zeolite may be exemplified by
3A, 4A, 5A and 13X, wherein 3A-type and 4A-type are preferably used
10 from the viewpoint of effectively preventing the dewing.
[0038]

Adsorptivity [Ql] at room temperature of the filler is not
specifically limited, but is preferably 7 [g/100 g filler] or above,
and more preferably 15 [g/100 g filler] or above. The adsorptive force

15 at room temperature smaller than the lower limit value may fail in
improving the dewing of the substrate, because of insufficient water
absorption performance of the filler, and of decrease in water vapor
transmission rate of the film. The adsorptivity [Q1l] at room
temperature may be determined based on increase in weight observed after

20 weighing the filler completely dried by heating in an aluminum cup,
and allowing it to stand in a 25°C/50% environment for 168 hours.

[0039]

Adsorptivity [Q2] at 60°C of the filler is preferably 3 [g/100
g filler] or above, and more preferably 10 [g/100 g filler] or above,

25 although not specifically limited. The adsorptivity kept at the
above-described value even under 60°C may be effective particularly

for improving dewing of the substrate. The adsorptivity [Q2] at 60°C
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absorption performance of the filler, and of decrease in water vapor
transm ssion rate of the film The adsorptivity [QL] at roomtenperature may
be determ ned based on increase in weight observed after 20 weighing the
filler conpletely dried by heating im@&n alum numcup, and allowing it to
stand in a 25C/ 500 environnment for 168 hours. [0039] Adsorptivity [Q] at
60C of the filler is preferably 3 [g/100 g filler] or above, and nore
preferably 10 [g/100 g filler] or above, 25 although not specifically

|'i m trely bEheeadsnt ptdvibdyekept iakcrichecabnwes tgsicrddeed wal vétevene Lditdetig 60C
may be effective particularly for inproving dew ng of the substrate. The
adsorgtid ¥illy el @dmple 6OG, 1o i el y b adatrey hnad abasedudncupC baasel 1 &w ived ght
observed after weighing the filler conpletely dried by heating in an

al um UM CWhardNd ld ey 909 driyy itoan@ nith £ r60E890e yervi ronment for 168
hours. [0040] 5 The adsorptivity [Ql] at roomtenperature and the
adsorptiggdy [Q@] at 60C preferably satisfy the relation bel ow, although
not specifically limted: 0.4*[Q]<[Q] Wen [Ql] and [ Q2] satlsfy t he

relation i ﬁ‘htehgdég915%1v§t9argﬁ?ucla@rllcyonll G &l eGle And FREOYIHI,
the substrate nmay be obtaine This 1's supposedly because the fi er %

ret al s, f e agser &Ix‘e‘ﬁetrya rka”cri%%' hir@h A9IRELAL WebSn L Q%ﬁ%ghhﬁ fiim

illed theremnth talns er vap transm ssion rate at relatively high
tenpe I £ asequs t jto P SO0
t hat én%ésjlt ure aﬁ g\gr#gggduc?dcj)rll d 1ﬁcé;[;§20r Wﬁ%lqd @llcr ggltaa é%ﬁ\?lgtggs%g,an ©
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of the substrate may be obtained. This is supposedly because the filler
10 retains the adsorptivity even under high temperatures, thereby the film
filled therewith retains water vapor transmission rate at relatively
high temperatures, allowing gaseous moisture to readily pass
therethrough, so that moisture in semiconductor devices or liquid
crystal devices can instantaneously be reduced even if the temperature
15 is lowered from high temperatures to room temperature, so as to avoid
phenomenon of dewing.
[0041]
The resin composition may contain, in addition to the
above-described curable resin and filler, additives such as plastic
20 resin, leveling agent, defoaming agent and coupling agent, so far as
the objects of the present invention will not be impaired.
[0042]
The semiconductor component bonded using the above-described
adhesive film may be exemplified by solid~state image sensors such as
25 CCD and CM0OS, and semiconductor elements such as MEMS element, although

not specifically limited. The liquid crystal display component may be

exemplifiedby liquid crystal panel, although not specifically limited.



phenomenon of dewi ng. [0041] The resin conposition nmay contain, in addition
to the above-described curable resin and filler, additives such as plastic
20 resin, leveling agent, defoam ng agent and coupling agent, so far as the
objects of the present invention willi1not be inpaired. [0042] The

sem conduct or conponent bonded using the above-described adhesive film may
be exenplified by solid-state i nage sensors such as 25 CCD and CMOS, and

sem conductor el enments such as MEMS el enent, although not specifically
limted[0OOh®] | iquid crystal display conponent nay be exenplified by liquid
crystal panel, although not specifically limted. 17 [0043] The substrate
may be exenphé fsived thy thlexy bees saist 1 @i «es bantll &:ti3 1k sabbstrratesarstichgad
those called as interposer or nother board; insulated substrates conposed

of or gapser 8t ek RAUYOAS ¢ hoeketd 1alsd apd duaspaest mdravkshsates ieempased of
acryl resin, polyethylene terephthalate resin (PET) and gl ass substrate.

When thiessHBSEE At Qo APBE bPESEIc CARASRdanet hiosgan] £ S ehiadlspak-enysed,
performance of the adhesive filmmay fully be expressed. This is supposedly

becausgpstfat 88 SHRSISEd &F 260FR08EL 1R 196 DA 10y TBH LT A e pHROW 1G tl heLyhse be

used, the adhesive 10 filmmay exert only a small influence because the

subst r(EE"?) Ishd 31985 shfst Ao dat i ¥apRE JANSTERS, 00nba g%ﬁésé?,o%%rp%gew th

the substrate “conposed of inorganic material. In contr , 1T the substrate
coma3ecn QoL 0C A5 I o2k, A o BAL YL BT LR A1 3 el v
influggf§y be expressed. This is supposedly because, if the substrates
composed of organic material should otherwise be used, the adhesive
10 film may exert only a small influence because the substrate is larger
in the water vapor transmission rate as compared with the substrate
composed of inorganicmaterial. In contrast, if the substrate composed
of inorganic material is used, only the portion of the adhesive film
may be given as being water-transmissive, andmay exert larger influence.
15 Water vapor transmission rate of the substrate is preferably less than
30 [g/m?-24h].
(Examples)
[0044]
The present inventionwill be explained indetail below, referring
20 to Examples and Comparative Examples, without being limited thereto.
First, Examples of the adhesive film will be explained. As for
Molecular Sieve used in Examples, expression of "Molecular Sieve 3A"
indicates that the crystal type thereof belongs to 3A type.
[0045]
25 (Example 1)

1. Curable Resin Curable Both by Light and Heat (Synthesis of

Acryl-Modified Phenol Resin)



15 Water vapor transm ssion rate of the substrate is preferably |ess than
30 [g/n2 24h] (Exanples) [0044] The present invention will be explained in
detail below, referring 20 to Exanpl es and Conparative Exanples, w thout
being limted thereto. First, Exanplas of the adhesive filmwll be

expl ained. As for Mlecular Sieve used in Exanples, expression of

"Mol ecul ar Sieve 3A" indicates that the crystal type thereof belongs to 3A
type. [0045] 25 (Exanple 1) 1. Curable Resin Curable Both by Light and Heat
(Synt hesi s Bix Wemytedbridned PhegolivRésnne ¢8 aSpxokimdtedygs anst @OA0%

equi val ence of approximately 4) of a 70% MEK sol ution of non-volatile

fract MBK eblphenal cfiouohaco Rhéhel frect Téh 200016600 1 fione Dh& (Ritguoslaition)
was placed in a 2-L flask, 1 g of tributylamne, and 0.2 g of hydroqui none
wer e goded o0henst of ramdDIheC Grpt xd tiren Was sheakee d anli0C-LFaraser 1 kerosd n,
284 g (2 nol) glycidyl nethacrylate was added dropw se over 30 mnutes, the

m Xt ute inas yabhewed ah@ 0eacd ot hlHIGqahohehoulks sndes Shér&tdg,ardd ther eby
obtain nethacryl oyl - group-cont ai ni ng phenol novolac (rate of nodification

widh pekhackyke¥! nd{aiptPA%D *havi pgrendenhedl&td | @saogt eptnef) 8A%cida
[ 0046] 2. Preparation of Resin Varnish A resin varni sh was prepared by

vei ghijaghact %%%Wa@&&&édr&%ﬁi%OW@H@@ i &y L 8RG HU MO was allowed
di met hacryl ate; Neoner PM201 from Sanyo

to react at 110°C for 5 hours under stirring, to thereby obtain
methacryloyl-group-containing phenol novolac (rate of modification
with methacryloyl group: 50%) having a non-volatile content of 80%.

10 [0046]
2. Preparation of Resin Varnish

A resin varnish was prepared by weighing 5.1 wt$% of acryl resin

compound (triethylene glycol dimethacrylate; Neomer PM201 from Sanyo
Chemical Industries, Ltd.) which exists in a liquid form at room

15 temperature as the photo-curable resin, 12.9 wt% of epoxy resin (Epiclon
N-865 from DIC Corporation) and 5.4 wt% of silicone epoxy resin (BY16-115
from Dow Corning Toray Co., Ltd.) as the thermosetting resins, 28.2
wt% of (meth)acryl-modified phenol resin synthesized in the above as
the curable resin curable both by light and heat, 1.9 wt% of

20 photo-polymerization initiator (Irgacure 651 from Ciba Specialty
Chemicals Inc.), 31.8 wt% of porous filler (Molecular Sieve 3A from
Union Showa K.K.) as the filler, and 14.7 wt% of methyl ethyl ketone
as the solvent, and the mixture was stirred using a disperser at a number
of rotation of 5,000 rpm for 1 hour.

25 [0047]
3. Manufacture of Adhesive Film

The above-described resin varnish was coated by using a comma



Chem cal Industries, Ltd.) which exists in a liquid format room 15
tenperature as the photo-curable resin, 12.9 wt % of epoxy resin (Epiclon
N-865 from DI C Corporation) and 5.4 wt % of silicone epoxy resin (BY16-115
from Dow Corning Toray Co., Ltd.) as th® thernosetting resins, 28.2 w % of
(meth)acryl -nodi fi ed phenol resin synthesized in the above as the curable
resin curable both by light and heat, 1.9 wt% of 20 photo-pol yneri zation
initiator (lrgacure 651 from Ci ba Specialty Chemicals Inc.), 31.8 w % of
por ouscddtideror(tivblae gl lare Siegv & 134 f(TAMO0QUdirom SidwabKsKi) Pad yekeefri Fliém, and
14.7 wt % of nethyl ethyl ketone as the solvent, and the m xture was stirred
usi ng Goahiepdriser, &5 amntinbek) af a staipicort bhsE, 080d rggmddratl 8RGGr £o2510
[0047] 3. Manufacture of Adhesive Film The above-descri bed resin varni sh was
coat edninyutiesd np ahcomiyy Ihtadoateer agittes iavepdliyestodr 50i bm ¢R1GRG from

M t subi shi Pol yester Film Corporation, 25 pmthick) as a support base, and
dried at[(BA@)for 10 mnutes to thereby obtain an adhesive filmof 50 pm
thick. [0048] 5 (Exanple 2) Al procedures were simlar to those described
i nsExamptanplLe 2®Xxcept that the resin varnish was mxed as described bel ow.

M xed were 4.4 wt % of acryl resin conpound (Neoner PM201 from Sanyo

Chemi cal | ndustyricRedulled. werehisGhi®¥irStol Rndski aukdripem 8h EQ8Rble 1,
tenperature as 10 the photo-curable resin, 11.1 wt % of epoxy resin (Eplclon

N-865 ¥t @hgt(;é)r’iepqre%tﬂno‘i?érﬁﬂgh 4rak %ﬁ’&}(@é@fa§'db's%956e@%])/ov5 esivil xeRY16:4 15
from Dow Corning Toray Co., d.) as the thernosetting resins, 24.3 wt % of

4.4 wt% of acryl resin compound (Neomer PM201 from Sanyo Chemical
Industries, Ltd.) which exist in a liquid form at room temperature as
10 the photo-curable resin, 11.1 wt% of epoxy resin (Epiclon N-865 from
DIC Corporation) and 4.7 wt?% of silicone epoxy resin (BY16-115 from
Dow Corning Toray Co., Ltd.) as the thermosetting resins, 24.3 wt% of
(meth)acryl-modified phenol resin synthesized in the above as the
curable resin curable both by light and heat, 1.6 wt% of
15 photo-polymerization initiator (Irgacure 651 from Ciba Specialty
Chemicals Inc.), 41.2 wt% of porous filler (Molecular Sieve 3A from
Union Showa K.K.) as the filler, and 12.7 wt% of methyl ethyl ketone
as the solvent.
[0049]
20 (Example 3)
All procedures were similar to those described in Example 1,
except that the resin varnish was mixed as described below. Mixed were
5.5 wt% of acryl resin compound (Neomer PM201 from Sanyo Chemical
Industries, Ltd.) which exists in a liquid form at room temperature
25 as the photo-curable resin, 14.1 wt% of epoxy resin (Epiclon N-865 from
DIC Corporation) and 5.9 wt% of silicone epoxy resin (BY16-115 from

Dow Corning Toray Co., Ltd.) as the thermosetting resins, 30.7 wt% of
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(meth)acryl -nodi fied phenol resin synthesized in the above as the curable
resin curable both by light and heat, 1.6 wt% of 15 photo-pol yneri zation
initiator (lrgacure 651 from Ci ba Specialty Chemicals Inc.), 41.2 w % of
porous filler (Mol ecular Sieve 3A from0 Union Showa K. K. ) as the filler, and
12.7 wt % of nethyl ethyl ketone as the solvent. [0049] 20 (Exanple 3) All
procedures were simlar to those described in Exanple 1, except that the
resin varni sh was m xed as descri bed below. Mxed were 5.5 wt % of acryl

resi n(vetrpoandy( Neodef i PiPPlefip bnrSanyos Chemeéshted | huuste | @sovetas )thwhi ch
exists in aliquid format roomtenperature 25 as the photo-curable resin,
14. 1 wh¥abfeepoxynr esrabl&pbotbnbiX BE6ShE raml k& Co? porat$ omj and 5.9 w % of
silicone epoxy resin (BY16-115 from Dow Corning Toray Co., Ltd.) as the

t her npaetbi-pglymsrnsat BOn7imi 84 8t 020 (I tgetinaceyl - fbekh f ¢ Bk phenolaXtesi n

synt hesi zed in the above as the curable resin curable both by Iight and

heat, cBehiwh¥s0fincphot 95p0l yoerbzapbesus nfiiwdor (Md rgaciie Hixld rpmsGdaa
Specialty Chemcals Inc.), 25.7 w% of porous filler (Ml ecular Sieve 3A

from GnishoghShawr. K. K vov@i di dharetes B) Als ashd hei fidd erand@nd 164 Mo of
met hyl ethyl ketone as the solvent. [0050] (Exanple 4) Al procedures were

S|nlIﬁ@thgltggg9ldg§§5hgegslahgxggpb@n41 10 except that a filler described
bel ow was used. "A porous filler (Ml ecular Sieve 4A from Uni on Showa K. K.,

void sizgpdof) was used as

(Example 4)

All procedures were similar to those described in Example 1,

10 except that a filler described below was used. A porous filler
(Molecular Sieve 4A from Union Showa K.K., void size=4 A) was used as
the filler.

[0051]
(Example b5)

15 All procedures were similar to those described in Example 1,
except that a filler described below was used. A porous filler
(Molecular Sieve 5A from Union Showa K.K., void size=5 A) was used as
the filler.

[0052)

20 (Example 6)

All procedures were similar to those described in Example 1,
except that a filler described below was used. A porous filler
(Molecular Sieve 13X from Union Showa K.K., void size=10 A) was used
as the filler.

25 [0053]

(Example 7)

All procedures were similar to those described in Example 1,



| S

the filler. [0051] (Exanple 5) 15 Al procedures were simlar to those
described in Exanple 1, except that a filler described bel ow was used. A
porous filler (Ml ecular Sieve 5A from Union Showa K K., void size=5 A) was
used as the filler. [0052] 20 (Exanphe 6) Al procedures were simlar to
those described in Exanple 1, except that a filler described bel ow was
used. A porous filler (Molecular Sieve 13X from Union Showa K K., void
size=10 A) was used as the filler. 25 [0053] (Exanple 7) Al procedures
wer e skogpartiax thoseideserathed bothEkganfpl ghtl,arkll heaxceépsct hladd dalesi mas
curable both by Iight and heat described bel ow was used. An acryl copol yner
resi nug&ycl adrerad® fIr arodadivee r Creninc &ICy dlthest B €3 oml Ddd e lhahiend cear boxyl
groups and acryl groups thereof, was used as the resin curable both by

| i ght Tasdsheats, SLEOOPI] ha¢ i@ Ry A r Aec ety esrWar ¢ rsiufisl @hetrectthose
described in Exanple 1, except that the resin varnish was m xed as

descriyhedubel oxs Bﬁéegeﬁﬁﬁecuﬁéﬂléwﬁéﬁﬂ Bﬁ”h& H@Shﬂiqgﬂﬂpund (Neorer PM201
from Sanyo Chemi cal 10 Industries, Ltd.) which exists in a liquid form at
ropm t enpes af ur e

(Example 8)

All procedures were similar to those described in Example 1,

except that the resin varnish was mixed as described below. Mixed were

5.1 wt% of acryl resin compound (Neomer PM201 from Sanyo Chemical
10 Industries, Ltd.) which exists in a liquid form at room temperature

as the photo-curable resin, 12.9 wt% of epoxy resin (Epiclon N-865 from

DIC Corporation) and 5.4 wt% of silicone epoxy resin (BY16-115 from

Dow Corning Toray Co., Ltd.) as the thermosetting resins, 28.2 wt% of

(meth)acryl-modified phenol resin synthesized in the above as the
15 curable resin curable both by light and heat, 1.9 wt$% of

photo-polymerization initiator (Irgacure 651 from Ciba Specialty

Chemicals Inc.), 15.9 wt% of porous filler (from Union Showa K.K.,

Molecular Sieve 3A) as the filler, 15.9 wt?% of silica (Admafine SE5101

from Admatechs Co., Ltd.), and 14.7 wt% of methyl ethyl ketone as the
20 solvent.

[0055]
(Example 9)
All procedures were similar to those described in Example 1,

except that the resin varnish was mixed as described below. Mixed were

25 5.1 wt% of acryl resin compound (Neomer PM201 from Sanyo Chemical

Industries, Ltd.) which exists in a liquid form at room temperature

as the photo-curable resin, 12.9 wt% of epoxy resin (Epiclon N-865 from



as the photo-curable resin, 12.9 w % of epoxy resin (Epiclon N-865 from DI C
Corporation) and 5.4 wt% of silicone epoxy resin (BY16-115 from Dow Corni ng
Toray Co., Ltd.) as the thernosetting resins, 28.2 w % of

(meth)acryl -nodi fi ed phenol resin syntttesized in the above as the 15
curable resin curable both by light and heat, 1.9 wt % of

phot o- pol yneri zation initiator (lrgacure 651 from G ba Specialty Chem cals
Inc.), 15.9 wmt% of porous filler (from Union Showa K K., Molecular Sieve
3A) a®Ifhéofpbretjiofnb. Onat 8 6f wib | ¢ €as{ Ndowrié nepGEd 10ds i1 r (B Wchelt e dhsorCo.
Ltd.), and 14.7 wt % of nethyl ethyl ketone as the 20 solvent. [0055]
(Exanmpbe ©@pri\dhg placeddoes Wwede )sas tlae the tnivese tdesc rebed si, n2 Exangt % dlf,
except that the resin varnish was m xed as descri bed bel ow. M xed were 25
5.1 wm(eah)aeryl-nedinieanphandl ( Nestrer sPiVRRds | et Sanyive Gieov€ads the

I ndustries, Ltd.) which exists in aliquid format roomtenperature as the

phot ocawkBhbkereeshncut2beWwb e Bf bepoxyhtesha (&Rt ¢l ong NgB8S5From 22 DI C
Corporation) and 5.4 wt % of silicone epoxy resin (BY16-115 from Dow Corni ng

Tos ay pEeto-pbdyheaszhheohhenesatbikNY1EgaENse 881 2f W0 Ofba Specialty
(met hfacryl nodi fi ed phenol resin synthesized in the above as the curable

resi ncednhabhesbohh . by hBQQtw%dohe%éroxlsngf/éPf (Mo PNAI 05 PO MRS | Fats Of
initiator (lrgacure 651 from Ci ba Specialty Chemicals Inc.), 15.9 wt % of

por ougnfi b @ho(«%(bkef%u:)aéss‘cﬁéef%léEOWMU@' QP 389“@151&) é? ez bl er,
15.9 wt % of silica gel (Mzusawa Industrial Chemcals, ? , and 14.7 wt %

of ne&%ﬁbs%& Xh 5ﬁ&898a§§, £98.§9|¥ﬁ8t14.7 wt% of methyl ethyl ketone as
the sclvent.

10 [0056]
(Comparative Example 1)

All procedures were similar to those described in Example 1,

except that the resin varnish was mixed as described below. Mixed were
5.1 wt% of acryl resin compound (Neomer PM201 from Sanyo Chemical

15 Industries, Ltd.) which exists in a liquid form at room temperature
as the photo-curable resin, 12.9 wt% of epoxy resin (Epiclon N-865 from
DIC Corporation) and 5.4 wt% of silicone epoxy resin (BY16-115 from
Dow Corning Toray Co., Ltd.) as the thermosetting resins, 28.2 wt% of
(meth)acryl-modified phenol resin synthesized in the above as the

20 curable resin curable both by light and heat, 1.9 wt% of
photo-polymerization initiator (Irgacure 651 from Ciba Specialty
Chemicals Inc.), 31.8 wt% of silica (Admafine SE5101 from Admatechs
Co., Ltd.) as the filler, and 14.7 wt% of methyl ethyl ketone as the
solvent.

25 [(0057]
(Comparative Example 2)

All procedures were similar to those described in Example 1,



10 [0056] (Conparative Exanple 1) Al procedures were simlar to those
described in Exanple 1, except that the resin varnish was m xed as

descri bed below. Mxed were 5.1 w% of acryl resin conpound (Neoner PM201
from Sanyo Chemical 15 Industries, Ltd3) which exists in a liquid form at
roomtenperature as the photo-curable resin, 12.9 wt % of epoxy resin
(Epiclon N-865 from DIC Corporation) -and 5.4 w% of silicone epoxy resin
(BY16-115 from Dow Corning Toray Co., Ltd.) as the thernosetting resins,
28. 2 wkPept tHaethlacsyln nedirfisedwphenoled aside syrnithesibzddw.n Hheecahevte as
the 20 curable resin curable both by light and heat, 1.9 w % of

phot ogpol ywoer bzaktenli Rekiat eempbugacyuneocndd Pmom G bam Spesial tiyem{drem cal s
Inc.), 31.8 % of silica (Admafi ne SE5101 from Adnatechs Co., Ltd.) as the

fillernqapdridsy wt& of wABRERYExEEhYI iked oneq@sd therm So Viedim 230 lre
(Conparative Exanple 2) Al procedures were simlar to those described in

Examphg the $3orexeaRbphbates g, rREIN,VArdt 8bowgsr & x8d s descrihed Ml pw.
M xed were 8.1 wt % of acryl resin conpound (Neoner PM201 from Sanyo

Chem gat C$998§5E18§) é&@-@.@wwﬂ¥1§%ﬁﬁ§55ei@p@xyiggggnf?ﬁﬂlgllfﬁxﬁ?om_Dow
tenperature " as the photo-curable resin, 20.5 W % of epoxy resin (Epiclon

N- 865 - | d 6 % SLLi j Yal6-415
Fr om Do R AR Toray Bocr LEA. § 12e ke Cher roagt (¥ g bk he? 4" & Wt 96 of

el ML T R TR R U D
curable resin curable both by light and heat, 3.0 wt% of
photo-polymerization initiator (Irgacure 651 from Ciba Specialty

10 Chemicals Inc.), and 15.0 wt% of methyl ethyl ketone as the solvent.

[0058]

The adhesive films obtained by the individual Examples and
Comparative Examples were evaluated as follows. Items to be evaluated
are shown together with the details. Obtained results are shown in

15 Table 1.

1) Film Characteristics (Tensile Fracture Strength)

The obtained adhesive films were exposed to light of 365 nm so
as to irradiate light to as much as 750 mJ/cm®, and allowed to cure at
120°C for 1 hour, and to further cure at 180°C for 2 hours, to thereby

20 obtain a cured film. Dumbbell specimens were manufactured from the
cured film conforming to JIS K7127, and subjected to tensile test.
Tensile fracture strength of the individual adhesive films was
measured.

[0059]
25 2) Developability

The obtained adhesive films were immersed in 3% TMAH

(tetramethylammonium hydroxide) at 25°C, and developability was



| [

phot o- pol yneri zation initiator (lrgacure 651 from G ba Specialty 10
Chemcals Inc.), and 15.0 wt % of nethyl ethyl ketone as the solvent. [0058]
The adhesive filnms obtained by the individual Exanples and Conparative
Exanpl es were evaluated as follows. ItEns to be evaluated are shown
together with the details. Obtained results are showm in 15 Table 1. 1)

Fil m Characteristics (Tensile Fracture Strength) The obtai ned adhesive filns
were exposed to light of 365 nmso as to irradiate light to as nmuch as 750
ml/ cnBudged alsl Swed "t d fcthe aesimn20Csfolvaédheurhiand monbbes heatloar ettan 180C
for 2 hours, to thereby 20 obtain a cured film Dunbbell specinens were
manuf aetmaried nfor om the peclrett 1 |fmlgoakoansugpe ¢ ot W& 47 B2 jandesiubfetiet t o
tensile test. Tensile fracture strength of the individual adhesive filns
was reEashieededi0N5@mai2®d2) Devel opability The obtai ned adhesive filns were
imrersed in 3% TMAH (tetranet hyl ammoni um hydroxi de) at 25C, and

devel opabokbty was 24 judged as "yes" if the resin dissolved within 3

m nutes rather than remaining on the polyester filmas a support base, and

j uslged)aresraut iidn tHee foesian ceenBiumedi ch@08Qkrthrd) Resol ution Performance
(Nurmerical Aperture) Resolution performance was eval uated based on nunerica

aperture agedesekiibad et oMharkachaafe+deu o @ibaed jagh esinee ifah NBpdesu re
| am nat ed
as described below. Each of the obtained adhesive films was laminated
to a polyimide film at 55°C, and subjected to pattern-forming exposure
using a negative film mask for forming a 200=um-diameter via, allowing
10 therethrough light of 365 nm to be irradiated to as much as 200 mJ/cm?.
Thereafter, the film was developed using 3% TMAH at a pressure of
spraying of 0.1 MPa for 90 seconds, diameter of the patterned via was
measured under a measuring microscope, and the numerical aperture was
calculated using the equation below.
15 Numerical aperture (%)=Diameter of opening actually measured
(um) /diameter of mask 200 (um)x100
[0061]
4) Water vapor transmission rate
Using a laminator set to 60°C, the obtained adhesive films were
20 bonded to manufacture a film of 100 um thick, exposed by light using
anexposureapparatusatenlenergycﬁfexposureof'750nﬂ/cm2(wavelength:
365 nm), and allowed to cure at 120°C for 1 hour, and then at 180°C
for 1 hour. The obtained cured films were evaluated conforming to the
moisture permeable cup method (JIS Z0208), under environments of
25 40°C/90% and 25°C/50%, to calculate water vapor transmission rate.

[0062]

(Table 1)



to a polyimde filmat 55C, and subjected to pattern-form ng exposure
a negative filmmask for formng a 200=pm di aneter via, allow ng 10
t heret hrough light of 365 nmto be irradiated to as nuch as 200 ml/ cn®.

Thereafter,
of 0.1 MPa for 90 seco
a neasuring m croscope,

nds,

aper

ture was

the filmwas devel oped uskhag 3% TMAH at a pressure of
di aneter of the patterned via was
and the nuneri cal

usi ng

sprayi ng

measur ed under
cal cul at ed using the

equat fFron—betow—i5—Nurert+cat—aperturet9=braneter—ofjopentngractuat
measured (pm/di anet efExarPlAa’s KEX2T0 (PrRIede I |FoEFLe LExwpter Fapore ©
transim sshone riateuldsi ng a,lampatqgr set to,60Cd the obtained adhe§%ve
wer e _ZQEhﬁﬂﬂﬁﬁﬂﬂbLnnnEfacturp afilmippf 100 pmthick,| exposed hy Tig
usi ng ameﬁxmﬁ$uneyapparahus at aresenef gyvesf exposure [of %50 M/ ok
(wavetengttr—365 nm)and attpowed to jcure at—120€Cfor—thours—and—th
180C | fHFTPrhdEF° THe jobt &Pned| cuféd fji | me2werle ebdl uat ed®tonflornfthg t
moi stjure perareadpbe cup| met hod (JI'S Z0208), under envirjonnents [of 25 40
and 25CW5@@%wﬁﬁm calceul jat e viat er Vidpor trahsSni sisi oh3ratle. 8:£0062] { Tabl
25 Exarpl EX TRt 2 Exanple; 3 Exa“ e—4—Exanple—S—Exanple Tensi
Yes Yesio® é@@{t&h@@ﬂﬁﬂio (8) 89 82 92 89 B8 86 | Wat er Viapor
Comparative{Comparative
Example 7 [Example 8 |Example 9 Example 1 | Example 2
Tensile fracture
strength (MPa) 68 7 73 78 64
developability Yes Yes Yes Yes Yes
Bperture ratio (%) 94 87 88 88 94
Water vapor
transmission rate 8.4 4.5 5.1 2.1 2.4
25°C/50% (g/m’:24h)
Water vapor

transmission rate 78.3 33.9 37.1 16.2 24.8

40°C/90% {(g/m®-24h)

[0063]

filns
t

n at

o the
C/ 90%
e 1)

e

Yes

As is clear from Table 1, Example 1 to 9 were large in the tensile

strength of the adhesive films, excellent in the film characteristics,

and excellent also in the developability and resolution performance.

Examples of bonded products obtained by bonding the

semiconductor component and the substrate using the above-described

adhesive film will be explained.

(Example 1A to 9A and Comparative Example 1A to 23)

A 6-inch wafer having solid-state image sensors mounted thereon

as the semiconductor component was obtained,

and each of the

above-described adhesive film was laminated on the 6-inch wafer using

5
[0064]
Next,
10
15 a laminator set to

60°C.

The filmwas then subjected to exposure through



transm ssion rate 8.5 13.2 7.9 8.3 8.1 8.7 25C/50% (g/n2 24h) \Water vapor
transm ssion rate 81.2 122.9 69.3 79.0 77.1 80.5 40C 90% (9/ n224h) Exanpl e
7 Exanple B Exanple 9 Conparative Conparative Exanple 1 Exanple 2 Tensile
fracture 68 77 3 78 64 strength (MPaRédevel opabiiity yes Yes Yes Yes Yes
Aperture ratio (% 94 87 88 88 94 Water vapor transmssion rate 8.4 4.5 5.1
2.1 2.4 25C/50% (g/ n2 24h) Water vapor transm ssion rate 78.3 33.9 37.1
16.2 24.8 40C/ 900 (g/ n2-24h) [0063] As is clear from T Table 1, Exanple 1 to
9 wer & negael Yo mask vensyl en SXEIFEIREPrE athis ,adhéspvedhy e vedxpaidndnt in
the filmcharacteristics, and excellent also in the devel opability and

r esol tbi bine pelp ¥ onamantect uf@E64]a textne Eesamplles of hdondetd producienatit aifned
by bondi ng the sem conductor conponent and the substrate using the
abovetdesa t bided I adhes weeef shinhwe $ | stherexm iaighed] 1 (X aswpt i h A doo t9Anand
Conparative Exanple 1A to 2A) A 6-inch wafer having solid-state inmge
sensobs @mdmted idierteae image sensor, like a frame as wide as 100 pm. The

5 exposure was given so as to irradiate light of 365 nm to as much as
750 mJ/cm?, and the development was carried out using 3% TMAH
(tetraammonium hydroxide), at a pressure of spraying of 0.1 MPa for

90 seconds. Thus-obtained patterned sample were diced, and bonded to

a glass substrate (5 mmx4 mmx0.5 mm) by thermocompression bonding

10 (temperature=110°C, time=10 seconds, pressure=1 MPa). The obtained
sample was allowed to cure at 120°C for 1 hour, and further at 180°C
for 2 hours, placed on a substrate for evaluation, and bonded, to thereby
manufacture a sample to be evaluated. The sample to be evaluated was
subjected to an accelerated reliability test generally adopted to
15 semiconductor devices. After being treated at 60°C, 90% humidity for
500 hours, the sample was transferred to an environment of 25°C, 50%
humidity, and whether dewing occurred or not inside the glass substrate
Results

of the sample to be evaluated was observed under a microscope.

are shown in Table 2.

20 [0065]
(Table 2)
Example 1A|Example 2A|Example 3A|Example 4A|Example 5AlExample 6A
Evaluaplon of No dewing | No dewing | No dewing | No dewing | No dewing | No dewing
dewing
Comparative|comparative
Example 7A|Example BAlExample SA Example 1A |Example 2A
Evalua?lon of No dewing | No dewing | No dewing Dewed Dewed
dewing




as the sem conductor conponent was obtained, and each of the
above-descri bed adhesive filmwas | am nated on the 6-inch wafer using 15 a
| am nat or set to 60C. The filmwas then subjected to exposure through 26 a
negati ve mask using an exposure apparatus, followed by devel opnent, to
t hereby manufacture a patterned sanple. Shape and arrangenent of the
obt ai ned pattern were such as surrounding a |ight sensing portion of each
solid-state i mage sensor, like a frane as wide as 100 pm The 5 exposure was
gi ven sgoasetjo irradiate light of 365 nmto as nuch as 750 mJ/cnR, and the
devel opment was carried out using 3% TMAH (tetraammoni um hydroxi de), at a
pressure of asprayicngaef f@ok WEB1kop, BRaspTtesdsa dHUSA Obh &k &€ dnpadd el med
sanpl e were diced, and bonded to a glass substrate (5 mMmx4 nmmxQO. 5 nm by
t her mpePRPE 55k O PBULRErdfe§t enpenatdyiesldOG o 1 BT SELONd S0 Rl BRSdL o=l
MPa) . The obtained sanple was allowed to cure at 120C for 1 hour, and
further,aty 180G - fiare 2 heur $r pl-aged a9 +§ . substeateri OF, evahyatsehye and
bonded, to thereby nanufacture a sanple’to be evaluated. The sanple to be
eval u j eqt el r el abi L g :

8 ?éfat%g%% 1840 o6l 80§ Oy 3Ry ﬁgé_ﬁf@x}ﬁﬂg 1%.%%@Qb&lft¥e%;?%%e Pé‘f’{g%h{lty

adopt 15 sem conduct or devic After  being trea at 60C, %

hum d?&sgﬁ"ico Q8 choYr Sey :%%3 .Sa'l&g,'e%un édtfla&éftgregfgsﬁf’tér&e:’sg}e’ i[rfqgeHTgﬂttr?é

25C, umdity, and er occurre not I ns ass

Resul (1 e Liiou T TatT S ST i5H PoBsart Sanrars) Hhe cRath S PRELSIERE 2a
Ex I Ex | e 4A Ex A _EX le 6 Eval i .of No dew No
anpdﬁﬂéﬁﬁgﬁﬁﬁ%”§§n eﬁfﬁgﬁkgnge%?ﬁgfﬁ%fa JdY%e %%kg ity as aeMngrlal

dewi n ew n

for composing semiconductor and liquid crystal devices.



dew ng Exanpl e 7A Exanpl e BA Exanpl e 9A Conparative conparative Exanple |A
Exanpl e 2A Eval uation of No dewi ng No dewi ng No dewi ng Dewed Dewed dew ng
27 [0066] As is clear from Table 2, Exanples 1A to 9A showed no dewi ng, no
corrosion on el ectrodes, excellent el eetro-conductivity, good inmage, and a
desirable level of reliability. In contrast, Conparative 5 Exanples 1A to 2A
showed dewi ng, proving inferiority in the reliability of sem conductor
devices. As judged fromthe results described in the above, the present

i nventCiLaAaMpr ovi des an adhesive fil mexcellent in performance, and excell ent
particularly in reliability as a material for conposing sem conductor and
liquid crystal devices. 28 CLAIMS 1. An adhesive filmused for bonding a
sem conductor conponent or a liquid crystal display conponent with a
substrate, 5.wrer eidhesdivé adhashyed fidmbos dd akpe Sesh i ored U @S M ARSIt on
containing a curable resin and a filler, and said adhesive filmshows a

wat er ovapol ihaasEk§stan HatelapeasHpetlecond Of i Agsitiwsdit £ L0208 Met hod- B,
of 30 [g/ nR.24h] or above. 10 2. The adhesive filmas clained in daiml,

wher ei n sai gheds ahl 821 eshiRe S0V af NEm & PhAp S8R 4 e8ddin TomPdes 1adhesi ve
filmas claimed in Caim2, wherein said photo-curable resin contains a
ul traweglkat ngHEal! @ F£s1 d RAMINGndNa filler, and said adhesive film shows

a water vapor transmission rate, measured conforming to JIS 70208

Method-B, of 30 [g/m2-24h] or above.

10 2. The adhesive film as claimed in Claim 1, wherein said curable

resin contains a photo-curable resin.

3. The adhesive film as claimed in Claim 2, wherein said
photo-curable resin contains a ultraviolet curable resin having an

15 acrylic type compound as a major constituent.

4. The adhesive film as claimed in Claim 1, wherein said curable

resin contains a thermosetting resin.

20 5. The adhesive film as claimed in Claim 4, wherein said

thermosetting resin contains an epoxy resin.

6. The adhesive film as claimed in Claim 1, wherein said curable
resin contains a curable resin curable both by light and heat.
25
7. The adhesive film as claimed in Claim 6, wherein said curable

resin curable both by light and heat contains a {(meth)acryl-modified



15 acrylic type conpound as a major constituent. 4. The adhesive film as
claimed in Cdaiml, wherein said curable resin contains a thernosetting
resin. 20 S. The adhesive filmas clainmed in Caim4, wherein said

t hernosetting resin contains an epoxy z&sin. 6. The adhesive filmas cl ai ned
in Cdaiml, wherein said curable resin contains a curable resin curable
both by light and heat. 25 7. The adhesive filmas clained in Caim6®6,
wherein said curable resin curable both by |ight and heat contains a

(et h)@Elednd + naek ifl ek 2@ne tpheral y reesli 4y ran g(-etnted eriylgo y(imeghd aprgaitaiariing
(meth)acrylic acid polymer. 8. The adhesive filmas claimed in Caiml1,
whereiposghek filler 5 contains a porous filler. 9. The adhesive film as
claimed in Caim8, wherein said filler has an average void dianmeter of 0.1
to 5 nm 10 10. The adhesive filmas clained in Caim8, wherein said filler
shows an adsorptivity [Ql] under roomtenperature (increase in weight of

the filler comphateianésiesd undetsheasinga and cwaiighed e @ mlsdAidngm 1eup,
after allowed to keep in a 25C 50% environnment for 168 hours) of 7 [g/ 100 g

filsl erdoors above.pdiouddl. £ ifhe adhesive filmas claimed in Gaim10, wherein
said filler shows an adsorptivity [@] at 60C (increase in weight of the

filler conpletely dried under heating and weighed in an al um num cup, after
allowed to stand in a 60C/ 90% environnment for 168 hours) of 3 [g/100

9. The adhesive film as claimed in Claim 8, wherein said filler

has an average void diameter of 0.1 to 5 nm.

10 10. The adhesive film as claimed in Claim 8, wherein said filler
shows an adsorptivity [Q1] under room temperature (increase in weight
of the filler completely dried under heating and weighed in an aluminum
cup, after allowed to keep in a 25°C/50% environment for 168 hours)
of 7 [g/100 g filler] or above.

15

11. The adhesive filmas claimed in Claim 10, wherein said filler
shows an adsorptivity [Q2] at 60°C (increase in weight of the filler
completely dried under heating and weighed in an aluminum cup, after
allowed to stand in a 60°C/90% environment for 168 hours) of 3 [g/100

20 g filler] or above.

12. The adhesive film as claimed in Claim 11, satisfying

0.4x[Q1]1<[Q2].

25 13. The adhesive film as claimed in Claim 8, wherein said filler

is zeolite.



20 g filler] or above. 12. The adhesive filmas clainmed in Caim 11,
satisfying O0.4x[QLI<[@]. 25 13. The adhesive filmas clained in CaimS8,
wherein said filler is zeolite. 30 14. The adhesive filmas clainmed in
Claim1l, wherein said adhesive filmshds a water vapor transm ssion rate,
measured conformng to JIS Z0208 Met hod-B, of 200 [g/nR.24h] or below 5
15. The adhesive filmas clained in Claim1l, wherein said adhesive film
shows a water vapor transnmission rate at 25C (nmeasured conformng to JIS
20208, underl4&ondine atise ofvarbi s wrsec permedtihdil aimelt mivetr edfin s@bCAE0F1vE 4
[ g/ n2. 24h] or above. 10 16. The adhesive filmas clained in Cdaim1l, wherein
sai d Bubstshades showst @r wetErr viaporsitrsrisim ssiten  matess,u nesh s1aTeth roamigoitiei ng
to JI'S Zz0208 Met hod-B, of |less than 30 [g/nR.24h].

JIS 70208 Method-B, of 200 [g/m®-24h] or below.

5 15. The adhesive filmasclaimedinClaiml, wherein said adhesive
film shows a water vapor transmission rate at 25°C (measured conforming
to JIS Z0208, under conditions of moisture permeation treatment of

25°C/50%) of 4 [g/m?*-24h] or above.

10 16. The adhesive film as claimed in Claim 1, wherein said
substrate shows a water vapor transmission rate, measured conforming

to JIS z0208 Method-B, of less than 30 [g/m?-24h].



