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1 SPECI FI CATI ON ADHESI VE FI LM 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 conductor conponent such as
sem conductor elenment or a liquid crystal display conponent, with a
substrate such as rigid substrate represented by interposer, or an
i nsul ati ng substrate conposed of organic or inorganic material, a 15
liquid resin, for exanple, which serves as an adhesive is typically
used as being sel ectively coat eds@ir irtherogne of the sem conduct or
el enent and the substrate by using a dispenser or by potting, or as
being partially coated typically using a squeegee (see Patent
Docunment 1, for exanple). 20[0003] Dependi ng on types of the
sem conduct or conponent or |iquighmretstalkrdisspl ay conponent, in the
process of bonding the conponent and the substrate, the 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
spase fTpcpedcihermimm (so-call ed hol | ow package), rather than bonding
them by coating the adhesive over the entire surface. In particular,
if a genpy@l1jadhesive is applied to such structure using 2 a
transparent conponent such as glass as the substrate, the transparent
conponent mEdhegeiredewedihnehtibord MrArtepace. ah ndiaddiiveulfaimf or t he
case where the sem conductor conmponent is a solid-state inmge sensor,
the dewing may prevent the solid-state i mage sensor from exactly
taking 5 part in photo-electric conversion, and may rai se problens in
i mage BRCHGROUNDMRINd di spl ay. [0004]
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[oo02]

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

[0003]

Depending on types of the semiconductor component or liguid
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
a structure having a space formed therein {so-called hollow package),
rather than bonding themby coating the adhesive cver the entire surface.

In particular, if a general adhesive is applied to such structure using
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[ Patent Docunent 1] Japanese Lai d- Open Pat ent Publication No.

H10- 313070. 10 DI SCLOSURE OF THE | NVENTI ON [ 0005] An obj ect of
the present invention is to provide a highly reliable adhesive film
capabl e of preventing dew ng possibly occurs between the 15

semi conduct or conponent or liquid crystal display conponent, and the
substrate. [0006] The object may be achieved by the present

i nvention described in (1) to (16) below. 20(1) An adhesive film used
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maj or ctonstit esl escri

(1), m@g&g'ﬁ&gﬂg%'%Hﬁag&gp§a£esin contains a thernosetting resin.

(5) The adhesive filmas deScribed in (4), wherein the thernosetting
resin com@d4qs an epoxy resin.

[Patent Document 1] Japanese Laid-Open Patent Publication No.
H10-313070.
10
DISCLOSURE OF THE INVENTION
[0005]
An object of the present invention is to provide a highly reliahle
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 & 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 Z0208
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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(6) The adhesive filmas described in (1), wherein the curable resin
contains a curable resin curable both by |ight and heat. 10 (7) The
adhesive filmas described in (6), wherein the curable resin curable
both by light and heat contains a (meth)acryl-nodified phenol resin
or (rneth)acryl oyl - group-cont ai ni ng (ﬁ%th)acryllc acid polyner.

(8) The adhesive filmas described in (1), wherein the filler 15
contains a porous filler. (9) The adhesive filnlas descri bed
in (8), wher the fill.er n void di.a 0.1 to 5 nm
(10) The b TR dRd S bR, BRI ChES tersl n THREaH Be shows
an ads t|V|t % % under %oon1tenp raturgﬁﬁlncre e in weight 20 of
t he fﬂ P EBF}%‘P Y dt %4 -GAlEr 2 hd ‘i%"gl \%Fa % T9°dh WVdhienémh

cup, after.allowed to stand _i.n_a 25C/ 50% environnent for 168 hours)

of 7 PGF¥O6 g PTPYEIY %t “aBBygr constitugnfy The adhesi ve film as

600 (1 nereatt! haPSe? b e {EpeSSERE A GPAF Pt eoShic

heat i ng and i n n u after allomed to stand in a
008 o0%3R0PUELELE! 4 LridaRsHEL Y ggj:f‘[g/lOO g filler] or above. 4

(12) The adgfﬁ hefédﬂgs??§??$ﬁﬁlgg éﬂ#gﬁ 1§aih§fy&g] el the

0.4x[ QL] <[ O e Adhes escCri i~ (8),
wher el LRBSELLL B Josinedobl (2 Jhe, adiggive (1 mas descr i bed

(1) esive a water vapor transni ssion

rate, measug g ’l?%éa@ffx%é?getf)ll}rl 3708 MLk R O R0 0/cR 24P L

bel ow. adhesive filmas escrlbeﬂ

the adhg BV€0%£$R§@V§1r%b\Q@t 8L s YRAPQL r ¥ AN £S5 9“1£@i§@0§4d %@‘Qt.

(measured conformng 10 to JI'S Z0208, under con |t|ons noi st ure

pepneat i on W)eaitl'{E@Hh@fslgécé.‘@n@asoﬁeﬁc{'%éﬂ -i2dhkyory, & the curable

(16) The adhesive filmas described in , mhereln the substrate
shows raswat @ﬁra\’@m'bott'haﬂ§ N S0 RnHak8at f@ﬁ&%&%@. QOHﬁéHHF‘aQﬁyEOmé&l&led

Z0208 Met hod-B, of |less than 30 [g/nR.24h]. 15[0007]
phenol resin or {(meth}acryloyl-group-centaining (meth)acrylic acid
polymer.
(8) The adhesive film as described in (1), wherein the filler
15 contains a porous filler.
{9) The adhesive film as described in (B), wherein the filler
has a mean vold 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
20 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
25 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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According to the present invention, there is provided a highly
reliable adhesive fil mcapable of preventing dewi ng possibly occurs
bet ween a sem conductor conponent or a liquid crystal display
conponent, and a substrate. The adhesive film scarcely causes
corrosion of 20 internal electrodes, and may keep the reliability for
| ong period. BEST MODES FOR CARRYING OQUT THE | NVENTI ON [ 0008] The
adhesive filmof the present invention wll be detailed below 25
The adhesi ve t S [ t ' e e for.
pondi ng seéé%m&ﬁ%t AR IveSE e Y e Rekg WU, fiEfin
conpon%n%x%bgip bstrate wherein the adhesive filmis conposed of
aresin 0ST'tion containing a curable resin and a filler, and
shows a wat ef rat 4 b
Shone 2 vt S YA HABSE)SS O 63! BeBl A 96T AT B GOONE € 1cr
5 a senigcopdyetor conponent or a liquid crystal display conponent
with a substrate. In the bonding of a sem conductor conponent or a

ligyid crystg],digpl Q&h&@l@@ﬂ'ﬁ 2y SQs@rﬁ&@fEﬁa{ﬁ bhel8iN8GRSSARYsive
that an adhesive conponent is formed precisely to ‘a predeterm ne

porti on;ef, gH@ﬁ%ﬂ&M%@%ﬂ@ﬁ@@Mﬂh theel 'ﬁéaé@fe&%ﬁfro%%g to

The adhesive 10 filmof thée present invention (s suitable for the

" equi 1 omBnG 02680k nod-8, ofTaB0adhAFI-Yan)i b ke &pmmposed of a resin
conposition containing a curable resin and a filler, wherein the

adhesive fil mshane adnedefe YapRlas fansHissd o mt,ewafaréon [t HBarddH ve
or above. By virtue of this 15 configuration, even when the filmis

used f@nladesion wfted S8 conghat s ieanPoneat 15° @A (hédiitkLEYEEaIming
di spl ay conponent with a substrate, the substrate (in particular,
t ranspaoedtissobs0s atwderr dohaitikes ey ned sphieveptede dt 9N getdaitR@nt of
dewed due to internal noisture. [0011] 20In order to prevent the
subst r ac8C@B0s heot | kel J MmOAE gle] td Mgbdewed
{(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 inventicon will be detailed below.
25 The adﬁesive film of the present invention is the one used for
bonding a semiconductor component or a liquid cxystal display component

with a substrate, wherein the adhesive film is composed of a resin
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due to noisture, there has been known to control water vapor
transm ssion rate of the adhesive and so forth. A nethod of |owering
the water vapor transm ssion rate of the adhesive and so forth (to as
| ow as 10 [g/ nR.24h] or below, for exanple) in order to prevent the
dewi ng has been exanmined, 25 only to find difficulty. [0012] In
contrast, the present invention prevents occurrence of the 6 dew ng,
not by Iomering the water vapor transm ssion rate of the adhesive

filma ﬁagﬂt ‘%{‘XEH}:H}I@%% BUE‘:&Siei %Qslg%na%r‘%’l lﬁer',tal?é{\%}%w%' g, te:r:

SO as ovéd as’ pernea er va
t f f 5 40 [ nR. 24h
oiagngggbp %ﬁﬁﬁgﬁgﬁe?erag?eggv§b ﬂ%ﬁ@é }gf%?&gThe maggr vapor]

transn13ﬁ5 yate | ower than the | ower Ilnlt value may result in
|nsuff|C|ent preventlon of dewi ng of the substrate and so forth. The

watter vapor i AnsHESSloN:{ A & CERESH IS UDRELo 111 1,<lBY rPUA0A o

filmformng per ornance he wat’er vapor transm ssion rate

adhesi ye, i)
ot or b1 o O R o B o s R AT e o b Rk o
at 40CL9 3 t r 0, i f
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way, 1 pr-pPaEdi (&is%flatyh%oﬁk!@ﬁéﬁ@t@itﬁ{ al BEpbEKer &Y tehilseqbbyelyy %hat an
prevented fromgetting dewed. The water vapor transmssion rate of

the adhggséyerd Idom?@heaéqg%&@deyﬁé@fé&q, ¥Si A% AHALeIHLE ;EMEE&I of

100 pmthick, conformng to the water vapor perneability cup nethod

(JI'S ZOROBemikReanc20r CMfdne@RSof Ahaal RE MAPQLLPEFIRAL T 0N rRHIM\RL
of 25C/ 50% [0014] Reason why the adhesive filmof the present

I VBNt FOlm CaN L \1efkls cdeWs RgeBdorD e sS BpROSBUe astof AlHOWsquikeemexanpl e,
dewi ng occurred between the sem conductor conponent 25 and the
subst rat ppqioiner space) maybe supposedly ascribable to noisture
The adhesive film is composed of a resin composition containing
a curable resin and a filler, wherein the adhesive f£ilm shows a water
vapor transmission rate of 30 [g/m?-24h] or above. By virtue of this
15 configuration, evenwhenthe film is 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.
[00111
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/m?-24h]
or below, for example} in crder to prevent the dewing has been examined,
25 only tc find difficulty.

[0012]

In contrast, the present invention prevents occurrence of the



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 nethod of |owering water vapor transm ssion rate of the
adhesive filmcould not conpletely reduce the water vapor
transmission rate to zero, instead al IPowi ng noisture to slowy enter
t he i nner space over a long period of tine, while being incapable of
releasing it to the external, 5 making it difficult to solve the
probl em of dewing. In contrast, the adhesive film of the presen )
P vent HER-Pibs " P LaRy (1t FT BroL Apon=Ft St 8T DAL rgradhesive
capabl iatelX ,easigg nDisEure o%ﬁgrred in the.inner s ag
e e

g, 0f iR [l 3 I

Lo the bRt it PeaRd tALT Sy ARA tHeaF R heSh o FPECTVSIAP e BY oyt Bt
10[ 0015 Th b i i th in. iti

bl oventi 791 i B B St A N TR 2hR0 L SR S aROS| L on Y
i di ati f light h Lult i ol et di i ,

her oot o i sen Pabo den8R S 08 taledte BACI Ak A0 15 preferably
Th b 205 | i t t O~ i

T SRR S PLELERE0) YarkORLAL - deke Q! 80 W ABL I A Dyny | e

of thew%ﬁ%ﬁ%ﬁ‘ér%ﬁ%fﬂ%‘éi&%a? 1%@?&%?&-tr]EhléwéE%P@f@%}%gu%gﬁg;ﬁeﬁﬂt

of the urable resin may facilita placenen

20 1110t gy &, PF SAEher f00d, PO 'gdg;&ew&ngoag_hhteﬂ%%%smeéuiaﬁd so forth

devel opnent, patt erni ng. hot'o-curable resin (in

part i CithBla tdhl Y Ok Eln SHIANLE F£SL Bk HBYDEG XSRS Sl nay degrade

ul travi ol et curable resins havi ng acryl 1 C conp as a nm

consti puent o I AYHQrBl ngiiEabl € resin having urethane acrylate
ol i goner or pol yester urethane acrylate oligoner as a major

consti t uent ;and ki aYhOF alr HilARIsE oheshfe W itkG alink8ast 81 fiddehe
one selected fromthe group consisting of epoxy-base resin and
vinyl - phgnelt &8ss 1esShy- al POL8In-thick adhesive film, conforming to the
moisture permeable cup method (JIS 20208 Method-B), at 40°C/90%.
[0013]
Water vapor transmission rate of the adhesive film at 25°C is
15 preferably adjustedto4 [g/m?-24h] or above. Inthisway, inparticular
the substrate or the like mey 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 pm 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 bé suppesed as follows. .
For example, dewing occurred between the semiconductor component
25 and the substrate {inner space) may be supposedly ascribable to moisture

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

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



Anmong these, the ultraviolet curable resin having acrylic 5 conpound
as a mpjor constituent is preferable. The acrylic conpound shows
rapid rate of curing when irradiated with light, so as to allow the
resin to be patterned only with a relatlvely smal | energy of I|ight
exposure. The acrylic compound may be’exenplified by nonomers of
acrylic acid esters or nethacrylic acid esters, and nore specifically
10 by bifunctional acrylates such as ethyl ene egcoI diacrylate

t hyl thacrylate 1 6:h diol_di
1 6¥hg§é‘}‘?§5’%§ ST RBE R a&aeée*agﬁcgfczﬁ?ﬁgfﬂf%%%ﬂ StE5H Pipppesive riln
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havi ng carbon atoms In the e er ortions eréof "areé
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resin £e8,s0fte) 20d 5§¥vg§gé@de filmcharacteristics 9 before
ultraviolet irradiation. 20] The photo-curable resin (in

pard i cul ggp1syl traviol et curable resin) preferably exist in a liquid
format normal tenperature, although 5 not specifically limted. As a

consequence,thieeaGkhpié yré s il doipeis@hgt thadbesich Gwmpdd i 88Yn bfay be
inproved. In addition, operation of mxing it with the thernnsettlng

resin geampe fiaeiy pabea cUFeb 1 t&ami Qkesigunabbe MAShAY @Y StSadiktd on
liquid format roomtenperature may be exenplified by ultraviol et
cur abl ef negho dwaw fgullBeaviolet radiation), and thermosetting resin (resin
curable mainly by heat).
15 [0016]

The curable resin preferably céntains 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, ultraviclet curable

resin) may be exemplified by ultravioclet curabie resins having acrylic
25 compound as a major constituent; ultraviclet curable resin having

urethane acrylate oligomer or polyester urethane acrylate oligomer as

a major constituent; and ultraviolet curable resin having at least



10 above- descri bed acryl conpounds as the nmajor constituent. [0021]
The resin conposition may nore preferably be used as bei ng conbi ned
with a photo-polynerization initiator. In this way, the resin may
efficiently be patterned based on photo-pol ynerization. 15[ 0022]

The phot o- pol ynerization initiator may be exenplified by benzophenon,
acet ophenone, benzoin, benzoin isobutyl ether, nethyl benzoyl benzoic
aci d, benzoyl benzoic acid, benzoin nethyl ether, benzyl phenyl

sul fide, penzyl, dibenzyl, and diacetyl. 20[0023] Cont ent of
The photbhED SHbrrIaCral §iom TAPGIGU SPBR OPaBIY 6. SPPBY BTSSR PN
whol e resin conposition, and nore preferably 0.8 to 2.5 w % al t hough
not spE&PVEEB?$€°fTWﬁ%%ufes+ﬁe content smaller than the lower limt

val ue nar ﬁﬁgfade the effect of initiating the 25

phot o- po 9 zation, whereas the content exceeding the upper limt

val ue may e the reactivyity too |arge, and.may thereby degrade.the
atorabi |1ty SeRd aiiaei Ghept i S ed. cufgorobag ¥ Faviny depgTit
R s S L R i K IR
s MERRR B RSO e RS Y Sl RN 2R, PEL L 0Lre 8,
bonded . sub: t [ |.ng, the ' conqponent at _a

o odet S8 T h 2T Bt ATy bRE iReUaTHT TR B b et ity

it to %gg{ggu.?é(po reﬁﬁg?ﬁé?&iﬁ%ﬁ%q{aeagge%%%%él%d e gloRXmers of

t herno ressi on nosetting resin

may bea%gﬂp&iarai%degixepgvoq{ a@tﬂx&ﬁﬁ;{ﬁ@mr@ﬁe SUgh r@éﬁeogﬁggkfically

novol ac resin, cresol novolac res bi sphenol’- A novol ac“resin;

phefol Lasi Ak YR 23524 €A% BNENH 2585 HYL RESPNENA! gt ¥PEY BRAXY o F B 1S

such as” bi sphenol - A epoXy resin and 15 bi sphenol -F epoxy resin;

novol ag1{¥pe EPMYhd813%eSUENsage ROV RE GRAXYyISEEN ANl 1esekiol
novol aC epoxy resin; epoxy resins such as bi phenyl-type epoxy resin,

stil beaembyRec £POIe,r @8ivRert hi @NERO) 1R haNQ-bYPR EPAXMhAES/ 1Rte,
al kyl -nodi fied triphenol nethane-type epoxy resin, triazine

ker nel 1¢Q0t aé®hmeh BNOXM ake§i Ate AND, 20- 4l Gineliopent adé enec Mpditld;edng
phenol -type epoxy resin; triazine-ring-containing resins such as urea
resin andtoehadd halesicry1Hbsat siiceh etk paliyeshelol e8oPanditRlceiyTade,
resin; polyurethane resin; diallyl phthalate resin; silicone resin;
behZzooxaimaehylolpogrira trigetlestrylarng opanateyestetrol esiimcryhatei n
they may be used independently 25 or in a m xed nmanner. Anobng these,
epoxy pestasrarter igarlt tciharhacpriefter, ahipentae it ivay, hétemdmdtate, and
resi stance and adhesi veness may further be inproved.

dipentaerythritol hexamethacrylate. BAmong 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.
[0018)]

Content of the photo-curable resin (ultraviolet curable resin)
is preferably 5 to 60 wt% of the whole resin composition, and more
preferably B 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



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 particular, bisphenol-type epoxy resin),
in conbination with an 5 epoxy resin ?hich exists in a liquid form at
roomtenperature (in particular, silicone-nodified epoxy resin which
exists in aliquid format roomtenperature). In this way, the
flexibility and resol ution performance may be i nproved whil e keeping
t he he i 0 ntent of the thernosetting resin is
prefergﬁféﬁﬁéﬁ%%%%gb%%gb%gl?%%ggﬂ%fe resin conposition, and nore
preferab(yxﬁﬁ to 35 wt % although not specifically limted. The
content small'er than the lower imt value nay degrade an effect of

i nprovi ng t g, heah:hesh S5 ere WRET@AS phDE; COMM LN, 18%G68dh BY LhEaple
upper limt value nay degrade an effecP 15 of inproving toughness of

the ad?§§irY)epf:!aEéT}al£ﬂP§§ll_st ina fliEQId EBem GaSE, MOAr @e&ﬁ@ré@u@e?‘%ﬁ%}%}dd@%

resin which exists in aliquid format roomtenperature is use

condi nghi %eéméaqtl?! 12APE8Y . Ofast Rechh Gtk RIOL Q-eGibrabh ey rgsi n and
the liquid thernosetfing resin is 20 preferably 60@6me|gh¥ or bel ow

of theyiptaliditdhhdAkel Q8N eOMPPSLliibovald MRy %dB&%i@ﬁ,aQb}érégi% bt
or below. The lower |imt is preferably set to 5 wt% or above,

al t houghx e ap&Gichi eakl ynbimbdadintheccont Ry K&l faN1iiRakBAS Mange
may ensure, in particular, heat resistance, flexibility and

resol ukl erapiRilfear FangeL aelds ibakanged inhar BafDiRg o2 H028bm temperathfe
curable resin further preferably contains a curable resin curable

bot h bytalighteng1igakd bp thisawviletCenpabldi tédin hetvegnihbe 12
phot o-curabl e resin and the thernosetting resin may be inproved,

t her ebybst¢-aengidr iokdt herathesmp@aridd msather mbes ng-anried wephot o- cur ed
and heat-cured) nay be inproved, and reliability of the final product
may consgftdnitly be inproved. 5[ 0030]

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

15 [0022)

The photo-polymerization initiator may be exemplified by
benzophenon, acetcphenone, benzoin, benzein iscbutyl 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.



The curabl e resin curablé both by Iight and heat ey be exenplified
by thernosetting resins having photo-functional groups such as

acryl oyl group, nethacryl oyl group and vinyl group; and photo-curable
resins having heat-reactive groups such as epoxy group, phenolic
hydroxyl 10 group, al coholic hydroxyl1@roup, carboxyl group, acid
anhydri de group, am no group, and cyanate group. Mre specifically,
(met h)acryl nodi fi ed phenol resin, and acryl copolynmer resin having
car boxyl @g?%ps and acryl groups in the side chains thereof, nmaybe
exenplif[ Anong t hese, (neth)acryl-nodified phenol resinis

preferable. The sele t|o 15 aII use alkallne aqyeous_sol ution,
| ess causat itMe S P& ?’r%ntik%ﬁ %%a&”a i @&&1 d%@ﬁ&i’l%‘?ﬁt}a&ns

I f I t h Th
curabl 8 FBS a”%%oﬁn%ﬁ%shere.ﬂv ﬁg‘ﬁegé’gghogged% R Eﬁcﬁfﬁg retain
th d t bl ,
Lhe.  NBRNBSETTTSR PEenaRaT nGt dto GHRGCOPeALe TSNl 2 P apf B TR LN

e théfih f .

prefer é%‘?'@os%@%%t 58385 SRR dPatt chaBgRath oot T wi ny Bihorivea
bl ht heat. (t tent of t

o oup §ﬁg%ﬁea‘%%tef§ 4B G oy i RS re PR b e raPRaR s g o 5 b9g Feimined

al t hough. nof s a%%' et fg&heedsth%léat L9 oLy BALEGAL OB, L4 U

above-descri ensure especl res

oo 7 BB g?%%b aﬁﬂ% ¥ Il A2 9%?%%“?‘%32#23%55“ BYhEE S

t he hegf f@%tlve 5 group is preferably 20 to 80% of the total

reactlve group of curable resin curable both by |light and heat (total

c ent ﬁjzggoto-reactive group and heat-reactive group), and nore
eferably 30 to 70% although not specifically limted. The ratio of

modl ficatiomyd tHenabeve: slcgglble%a@aﬁgeeﬁ@a{pmgoe pSSReGhaklye ype
excel l ent resolution 10 pertornmance. 33] Content of th

cur abl gh&gsi nededmabkachoih ﬂ%én'o&gﬁ'&v@f@c heati i, ScPé@tﬁPrrﬁanoﬁ,aé5ré91r50and
wt % of the whole the resin conposition, and nore preferably 20 to 40

W % abi bengHbingt nsReckti €adiy: bhahbedredies carhens Asc3mphbgsl thadin;
the lower limt value may degrade an effect of inproving the

conpat bbphdnn 1 -Whereeapokhereontenu@X eceediBghthel Uppaiodyi FekiMahue
may degrade the devel opability and resol uti on performance.

15 bisphenol-F epoxy resin; ncvolac-type epoxy resins such as novolac
epoxy resin and cresol novolac epoxy resin; epoxy resins such as
biphenyl-type epoxy resin, stilbene-type epoxy resin, triphencl
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; benzecoxazine-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 imprcved.
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[ 0034] The resin conposition contains a filler. The filler is an 20
i nportant conmponent for controlling water vapor transm ssion rate of
the adhesive film The filler may be exenplified by fibrous fillers
such as alumna fiber and glass fiber;_ needle-like fillers such as
potassiumtitanate, wollastonite, alu%%nunlborate needl e-1i ke
magnesi um hydr oxi de, and whi sker; plate-like fillers such as talc,
mca, 25 sericite, glass flake, scaly graphite, and plate-1like
caIC|un1ﬁﬁﬁgﬂnate spherical (granular) filler such as cal cium

car bonat e, S|I|ca fused silica, sintered clay, and unsintered clay;

and por ous Ilfbeme?uﬁhe@esfaéﬂ%' kbe,a0d 8 kA 9eke-A §E99ﬂ>§d ©epoxy

speci es of t en1nay be used, or two or nore species may be used

m xedt FEONEL, ATDRG, RESEn HQIRUSkSd{d gh %‘BEeQrﬁfﬁr 2Pl %ord eelmtglsature

way, sive fI'lmmay be increased int wat er vapor

transm ssi @82 ol gggéﬂu&nol dypéb‘\éleﬁ)@gergﬁﬁ)' clig, %'oﬁ%lggtig'ﬁ' 4idH eh
is preferably 0.01 to 90 pm and norée preferabl’y 0.1t

al though, of&ftre"sq%'wfh'l%w !e)!zéténir?da: l'EfE;%l@V%ﬁQE‘atpaféan|t9err§>'e%§ture (in
exceedin he upper limt value may induce abnornmality in appearance

of fil ﬁéﬁ@ﬁcdfa%m Y11 ofpdRidddi & eWngIRas - d 18, 491&‘1‘?%&18%%&%@1@1\148 form
smaller than the lTower linmt value may result in bonding failure in
the prggessoftpRdandrunderirheatikngay Thendean Aant i ¢hea sl zee SBmle on
eval uated, typically by using a | aser di ffraction particle size

anal yZ)}@érﬁﬂ;ﬁﬁC@Q\a@f b@nmsprmLmﬁqrep%ap \ﬁ}\)ﬂ)the[(}ﬂé’aﬁ] rk2¢entgnt . of
the filler is preferably 5 to 70wt % of the ol e resin conposition,
and norejquzeflerably 20 to 50 wt % al though not specifically |imted.
The content exceeding the upper Iimt value may induce bondi ng

faid ure in tdwmtphecesstiod drondicygtinedgr rdent i ing prafferassyt he €oMEenit s

smaller than the lower |imt value may fail in inproving dew ng of
t he 20osutist nated,e recausecmopos itsiudrf,i @neéntonat @re fsaRarl v Nanssi 3510,
rate. [0037] As the filler, a porous filler is preferably used.

When aabponoush hpt|mredigigsédyasintitedf.i | They cohhenpemaud efri fHaer the lower
preferably has a nean void dianmeter of 0.1 to 5 nm and nore

pr ef er hphit Ored weomayneegrfde n 25 feednof oinp ivamet éheekeatdsesimance,
upper limt value, a part of resin conmponent may enter the voids so
as to vinbidig thheontant egacedhes &as Urberha midare Wi dadidagsade angifect

smal ler than the lower limt value, the
15 of improving toughness of the 'adhesive film.

(00281
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
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15 fil mmay degrade the water vapor transm ssion rate due to | owered
nmoi sture absorption performance, and may fail in inproving the dew ng
of the substrate. Ml ecular Sieve conposed of a crystalline zeolite
may specifically be exenplified as the porous filler. The crystalline
5 zeolite is expressed by the formul atdel ow: M21nO. Al 203xSi 02. yH20 M
metal cation,n: valency. Crystal types of the crystalline zeolite may
be exenplifi ed by 3A, 4A, 5A and 13X, wherein 3A-type and

b| d f ef
NARA X SRS f%%%%]l thd t%erm&as*é%&“l?vﬁ@“f aRY S HoheYed

I I d
gfgﬁziga%yﬁff&#%ga%y R S T
100 T
L0 1008, S0 P30 e ROFRLPLLNE LS8  he oy STt i

of themgﬁbé‘gf{%c{%ﬁg%ﬁﬁaﬁ 119%$n5 fficient water absorption

perforima d ot decrease in water vapor
traspsmsid @y rate of the film The adsorptivity [QL] at room
t enperat ure rJray be determ ned based on increase in weight observed

2 L%Lnﬁ% R R R R P ﬁ%s%%ﬁéﬁ%ﬁé?r S o
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or of or 2By 5 ar Lo i ) e R T C A

g fill ft];ug? %%re,_% gyl 5%9&9 ne%lﬁgfcm 'a>ﬁd' msdcu;fme resins
vVity ove-

adsorp I ept a descri bed” val ue eve under 60C nmay be

ef fect hye rﬁéaeulrerkx f;@r OB OUERG d8WePgx Pf gt iR, S HRShEaE 8- nd&,
adsorpt i v%r?{?/‘ [ @] até1 0 %G%y Sle det ertrgn}r:#e)dg bﬂgped%gn i ncr e%gs-e |Xnyl

vejght g ebser Yedorbt £5 1 gen:gnyngjrme fdalﬂberxqu@m\fgI eb¥i dEn8gabyYabealiupg
in an aI um num cup, and allowng it to stand in 60C/ 90% envi r onnment
for 168mhdrfroup, and cyanate group. More speC1f1caliy, (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 (ratic of substitution) of the photo-reactive
group 1s 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 ratic of modification in the

above-described range may ensure especially excellent resolution



[ 0040] 5The adsorptivity [Ql] at roomtenperature and the
adsorptivity [Q2] at 60C preferably satisfy the relation bel ow,

al though not specifically limted:O. 4*[Cﬂ]<[g2]Vhen [ QL] and [ Q2]
satisfy the relation in the above, Egrtlcularly | arge effect of

i nprovi ng dewi ng of the substrate may-be obtained. This is supposedly
because the filler 10 retains the adsorptivity even under high
tenperatures, thereby the filmfilled therewith retains water vapor
transn?§§eggmggég at relatively high tenperatures, allow ng gaseous
moi sture fo readily pass therethrough, so that noisture in
senlcond@ b9 devices or liquid crystal devices can instantaneously
be reduced even if the tenperature 15 is |owered from high

terrper at ur es 1 1 eSS 1 u
Aﬁ O JYOR L @;}@@J@d{%m Qe 8%n 1 AKG éh@h%h%m%t@téa.ﬁ% ip,

dewi ng. [0041 e resin conposition y contalin, in a

to the x%lt).%eoﬁexﬁ&ﬁiﬂl%t‘i%al?l:gtESSbf‘ ansk i thlt%ntagﬁ'ﬁlﬂé’%a%‘i%aé&ve

plastic 20 resin, Teveling agent, defoam ng agen coupl 1 ng agent

SO tar gagyphes f}%&%&%b@if b he Present tﬂéleéﬂﬂaan%étlwt%%ﬂ Bpatethie

[ 0042] he sem conduct or conmponent bonded usi ng

above- Q%%%'Q?z_da@%hﬁétM%J 'lhl}hﬁaé/ncﬁ’%e%%e'(fi’éﬂafl ednbyneal %h%ﬁ:étﬁeéé‘@ﬂ@e
sensors such as 25 =andCMOS, "and sem conductor el ements such as

el ementyroaptHRUEE: 0te SRAGL 4 E£ALD Y, lahalrﬁoe@ pf@ﬁﬂa’b‘l?'ﬁb %Yﬁct l although
di spl ay conponent may be exenpllfled by liquid crys panel

al t houghtnepesperidiiGalili: kedit ethe rhéib0043hodificat ibhe isUbgET at e

may be exenplified by flexible substrates and rigid substrates such

as thosec¢altedcasoddtrengesby Oén Bt dessfeeand] vi Otk Bl ssthates
conposed of organic or inorganic material; and transparent 5

subgst r aeesoemapesed of acryl resin, polyethylene terephthalate resin
(PET) and gl ass substrate. Wen the substrates, anong these, conposed
of i norgapd@itaterial are used, performance of the adhesive film may
fully be expressed. This is supposedly because, if the substrates
conposed of Gumamitc offaties i@lradfieukrdsohhermilsle bethskey,lidie adbHeseéxe is -

10 filmmay exert only a small influence because the substrate is
| ar ger prrfehablatier teapbrwits arfshsswvbnle dthe asstonpanes Wiitn,t hed moze
substrate conposed of inorganic material. In contrast, if the

subst r arefeompbsafl tof 44 Wbk gantbonaheditaipd s fisedly damj teHe (et cort wft
t he adhesive fil m maybe given as being water-transm ssive, and may
exkPt BEA§LErHigruEheelower 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 talg, 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



!
15 Water vapor transm ssion rate of the substrate is preferably |ess
than 30 [g/nR.24h]. (Exanples) [0044] The present invention wll be
explained in detail below, referring 20 to Exanpl es and Conparative
Exanpl es, without being [imted thereto. First, Exanples of the
adhesive filmw |l be explained. As fb4 Ml ecular Sieve used in
Exanpl es, expression of "Ml ecular Sieve 3A" indicates that the
crystal type thereof belongs to 3A type. [0045] 25(Exanple 1) 1.
Cur abl e ,Resi n Curabl e Both by i ght. and Heat_ (Synt hesi s of
Acryl - fdi PFed Uste A Z%iﬂ ésslllca 9edjx hiiridred Fpeme Of them may

a 70% MEK saol ution of non-volatile

equi val ence éﬁp rOX|nateI %

fracti Gf B*Fe‘%h ‘“‘Ho%l%e( PRENLTT t“l?-‘/“rB-ez 1 GOVE PHETH Pp@ner. Among
Cor poration) was p ina?2-L fla tributylam and 0.2
o of hoteshhitam A Bt et o Rer b s PR R et hedT e g
110C. Further,therein, ,284 met hacryl ate was added
it opwi T8V o0 10 SRR dE P ReTRE SR AP Al FBREH AT TSRCt A 1100
for_5 hor@ gpder stirring, to thereby obtain

net%acry @% group cont ai ni ng phenol novol ac (rate of nodification

o] Boi{‘é’i o gr DPF bR oF° Rbern fvgﬂﬁ. #"l”erv%aé 0 e BT R ah

b %, of d ,
SR LB IR T
Ltd h
ohoi b- 26 eefg t LPartifng e %%%‘g%gi%&”‘a Aats Fobmgee

Corps)raufgﬂhaf%g, 3n %g\%a@aag{c £4e2ER0 sorl%sal%n< PYlnggé%5 m}g/%%?%

Corni n ora ernnset I'ng resins

(meg h) %EM%M&' e%lalée?;ﬁ!ﬁ% @f %a%ygtﬁg Eb%@iﬂ iﬁblté\?w%ﬁlagv%é‘sréQﬁt in

curabl e resin curable bo i ght eat, 1

phot o- Behb{ﬂi@‘cﬁ'f@fl&% i Ehat Bfoéésrél%&u'b%n@% [ 0&R C1ha 1 IReCl ai‘r‘ié’ mean
Chem cals Inc.), wt % of " porous fil ﬂb?ecu | ar Sieve 3A from

Uni on shewec e *él)zeafﬁa%% é'!réi@arbedangyﬁ-fha?l §‘ %/g»qfsmt Bylaset-hyl £ k&ianen
as the sol vent and e mxture was Sstirred using a di sperser at a
nunber pat+{otatdion @ha9,0600 spmirocl (#QWh- 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 limit 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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25[0047] 3. Manufacture of Adhesive Film The above-described resin
varni sh was coated by using a comma 19 coater onto a polyester film
(T100G from M t subi shi Pol yester Film Corporation, 25 pmthick) as a
support base, and dried at 80C for 10_pinutes to thereby obtain an
adhesive filmof 50 pmthick. [0048] %?]Exarrple 2) All
procedures were simlar to those described in Exanple 1, except that
the resin varnish was m xed as described below. M xed were 4.4 wt % of

acryl rﬁ%%ggm@&%é '\]%%gﬁgag o?%ﬁ%{ R FRRMAsEhEN cal Adgdtt%t giﬁgéred

Ltd.) whic istin a roomtenperature as 1

phot 0- glriablie el 85d dbp thbnlpdt £4.9fan@ROXYnd %iynféﬁpii?gg@%_%l% @Myl Gig

Corporation) and 4.7 w% of silicone epoxy resin rom Dow

Cor ni NQ, cTRREYs st ratled. ) MaBedie 1t BEEIDSEStI Q4 B8 ﬂscry?s%a:il%%/o ﬁéeolite

(meth)acryl-nodi fi ed phenol resin synthesized in the above as t

cur abl &aesh & £442h ¢ DOLh Ry ko a@%@%@koué-ﬁl‘%% OfTh]é_cr?z?t;./alline

phot o- pol'yneri zation“initiator (lrgacure 651 from G ba Speci a

Chenl Cle31kR6. )5 lprle 4% B PREOES-Hld @le10MP! ecul ar Sieve 3A from
Union Showa K. K. ) as the filler, and 12.7 wt % of nethyl ethyl ketone

as the sol veg;/ho{@q&g]xﬁ(@%@ﬁ{ml e 3) Al'l procedures were

simlar to those described in Exanple 1, except that the resin

varni sh was @i xgsas desenl bed :bebownh-M xed were 5.5 wt % of acryl
resin conmpound (Neormer PM201 from Sanyo Chem cal Industries, Ltd.)

whi ch exi st scifsigal itGiped bOriRaakriye0n I edeflIuke BBy ase h€mplified by
phot o-curable resin, 14.1 wt % of epoxy resin (Epiclon N 865 From D C

Cor por &, 00}, agdl $nd MY ahestin CNE @ROXYAN 88y BYEEG- IBrEFOR POV ed
Corning Toray Co., Ltd.) as-the thernosetting resins, 30.7 W% of 20
10 from the viewpoint of effectively preventing the dewing.
[0038]

Adsorptivity [Q1l] 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 [Qll at room
temperature may be determined based on increase in weight observed after

20 weilghing the filler completely dried by heating in an alumingm 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



(met h) acryl - rmdlfl ed phenol resin synthesized in the above as the
curable resin curable both by Iight and heat, 2.1 wt % of

phot o- pol yneri zation initiator (lrgacure 651 from G ba Specialty
Chemcals Inc.), 25.7 wt% of porous filler (Mol ecular Sieve 3A from5
Uni on Showa K. K., void dianmeter 3 A) &s the filler, and 16.0 w % of
met hyl et hyl ketone as the solvent. [0050] (Exanple 4)

Al'l procedures were simlar to those descri bed in Exarrple 1, 10

O oeniBec el LSl BREEARSS 188 Be L UREHhe ARl ?f%%%wﬁégﬁlag
he f I

E:Iegcr:ted |l%ﬁgg%%&%%Tng§§%%d %ﬁgteat%g r!5{1[1eesu\({:x‘ril oéhutrﬁgél ar a%.é}tow%s’i
used 4,001 sl kot RLESH 9.3 a06c5 (oA Shove K I, ol

wer e Si 0 to those descrlbed in Exanpl e 1, except that a filler
descri be eI ow was used. A porous filler (I\/bl ecul ar Sieve 13X from

oon Shova e aas S AP TON Al WRBIBERb % LIS Ll e da%f@%(}gg%%

(Exanmpl e 7) proce simlar ose descri
1, [Q2] at 60°C preferably satisfy the relation below, although not

specifically limited: 0.4*[Q1]1<[02] When [Q1] and [Q2] satisfy the

relation in the above, a particularly large effect of improving dewing

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 liguid

crystal devices can instantaneously be reduced even if the temperature
15 1is lowered from high temperatures t¢ room temperature, so as to avoid

phencmenon 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

exemplified by 1iquid crystal panel, although not specifically limited.



21 except that a resin curable both by Iight and heat described bel ow
was used. An acryl copolyner resin (Cyclomer P from Dai cel Chem ca

I ndustries, Ltd.), having carboxyl groups and acryl groups thereof,
was used as the resin curable both by |ight and heat. 5[ 0054]

(Exanpl e 8) Al'l procedures wereldimilar to those described in
Exampl e 1, except that the resin varnish was m xed as descri bed

below. M xed were 5.1 wt% of acryl resin conpound (Neonmer PM201 from
Sanyo Ch g@g 10 I ndustries, Ltd.) which exists in a liquid form at
roon1ten§era re as the photo-curable resin, 12.9 w % of epoxy resin
(Epiclon N ragl . 9 L .
ool n (BYL6- T FPor on b e o oty TPt sBppbEanes SREVigid
t her no i i.ns, 0 - j f.i enpl . j
synt hos Dent P FRLEE s thond b IR ATTHREREE N BR G nE BORE  F1 dbea
| i ght 9 - YORL | i Lpitiatar

ool 30ePEateg beoptinle BROLD: ALY LB DL Sl Lot o
(from Unj,Q 0 Ksed\DF el Ar Sl gye f f 04
of gil%La ?ﬁ%ﬁa iﬁéméﬁglol froklAﬁ%%tebﬁ%ﬁ%gg,y{%ﬁ%)ﬁééggyt?%i?gar%J%
met hyl (ekhyla kPhPREs aRLkReaRL, SANLENhe EARSPIa{EX2TRbAG Bhese, comtldsed
procedures were’simlar to those described I n Exanple i, except that

the regicn; Yardi it WaseriXed, @s wdescrboefh BeleW oM xed Meleide Bidn W%
of acryl resin conpound (Neomer PMRO1 from Sanyo Chenical [ndustries,

Ltd.) mmg B Stsrddbedr.| i B ifOLMLaL SEQOM BEIRNAt Yrer8s thiSstrates
phot o-curable resin, 12.9 wt % of epoxy resin (Epiclon N-865 from 22

DI C CokpRpaté@mr adanid whoeofaSidHaRe ceROXYL LT usBY1 6t hd SadMve
Dow Corning Toray Co., Ltd.) as the thernosetting resins, 28.2 w % of

(e h) &gl mapdixkiredoPherobms e5iih fayRhBeShaethdenthhes ahovetas ik hearger
curable resin curable both by light and heat, 1.9 wt%of 5
phot o- pal ynerized: arapoli tirahaiiddiigacute 85lcdmmimdd ha thpeskatdtystrate
Chemcals Inc.), 15.9 w% of porous filler (Mol ecular Sieve 3A from
Uni on Shapas &d KL)ims dang cfnddeariall5. &h woft odsisi | f cqegebb {Maztissemiposed
I ndustrial Chemcals, Ltd.), and 14.7 wt % of nethyl ethyl ketone as
t he sob¥emtorddfid0n@lrerial is used, only the portion of the adhesive film
may be given as beingwater-transmissive, and may 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 in detail 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 tc 3A type.
(0045]
25 (Example 1)
1. Curable Resin Curable Both by Light and Heat ({Synthesis of

Acryl-Modified Phenol Resin)



(Corrparatlve Exarrpl e 1) Al'l procedures were simlar to those
described in Exanple 1, except that the resin varnish was m xed as
descri bed below. M xed were 5.1 wt % of acryl resin conpound (Neoner
PM201 from Sanyo Chem cal 15 Industri ig Ltd.) which exists in a
liquid format roomtenperature 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 Corning Toray Co., Ltd.) as

the ther mosett | ng, 153 g8 2k0la (IELINACLUL;Upel i efl phendl o 7os

resin synt hesi ze ove as curab resin cur

by 11 ghigi@ % 1D?§2‘5m Jf %M-%b%t?*ﬂ@tf’ ag%é g:fﬁle 'fzgkbfl!?l'@é%éfatcoo/og enolite

(I'rgacure rom C ba Speci a W ica

( Admaf 'Trbezﬁ'é%l@é%; lrﬁ{pnﬁ%&@t @SP§ ﬁomntyt Jad @%%Jgg 7l]fn %I 8Ly, ﬂrzgklﬁ g of

wt % of et hyl etone as t e solvent. Conparati ve

Exarrpl ecx%)au‘@%rharﬁf@&e%ﬁrde§ Yey &, 1S h%ké&uiz?oﬁé1%‘%ed§é8édi b@%fc?%bEXétH@' Bhe

1, 23 except that the resin varnish was m xed as describ el ow.

M xed WeLe  8elyd¥ Hellcacry 1108l N EQAMRUNELENepER gAVBOE, fifam éﬁpa/pdyl
Chenical Industries, Ltd.) which exists in a [iquid form at rodm

t enper %Qﬁ%c@?l&@@wggwe@%%vﬁs%%ﬂé}v 3@Q1§u%s/° Qhe 8RO re8 a1 lowed
(Epiclon N-865 from5 DI C Corporation) and 8.6 Wt % si | i cone epoxy

resin (BYkaa1i5,f ron oweosnhbard %@d@ﬁ%tukag g) 85 {f€eby obtain
thernosetting resins, 44.8 wt% of (meth)acryl- rmdlfl ed phenol resin

synt he%e&%@ck?lé@?—cﬁbﬁ){:ﬁc@%tbhﬁlﬁgr;ﬂ'halrﬁnlr @skyB164r abh € bot haddy £hibaht on
and heat, 3.0 wt% of photo-polynerization initiator (lrgacure 651

from Owﬁ@hsﬁech@&fmom Ghenbeabss ) MavingaAdndh- o W% Jwekbyt &f hedsz.
ket one as the solvent. [0058] The adhesive filns obtained by

t heoi ndi yodaeal Exanpl es and Conparative Exanpl es were eval uated as
follows. Itens to be evaluated are shown together with the details.
bt ai ned Pesphtstasre gh®esinnvdbndsibl e 1. 1) Film Characteristics
(Tensile Fracture Strength) The obt ai ned adhesive filns were
exposed to |kgisiof v365isimwse ascpared bydvat ghinglHt. 1t ot dsofmachyasr&Sith
mJ/ cn2, and allowed to cure at 120C for 1 hour, and to further cure
at 180Comgrugdhturisthydenheg bbyel20ivobt baor vl angretebme m PN Obfebin Sanyo
speci nens were manufactured fromthe cured filmconformng to JIS
K7127, Casoisabj Bedust niest ehsAl & ylbeh 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 beth 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 332 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



Tensile fracture strength of the individual adhesive filnms was
measured. [0059] 25 2) Devel opability The obtai ned adhesive fil ns
were immersed in 3% TMAH (tetranet hyl ammoni um hydroxi de) at 25C, and

devel opability was 24 judged as "yes"
3 mnutes rather than remai ning on the

1%f the resin dissolved within

ol yester filmas a support

base, and judged as "no" if the resin remained. [0060] 5 3)

Resol ution Performance (Nunmerical Aperture) Resol ution

per f or Mas eval uat ed basesg; Y Bk €,;,.8S i .
be|OMLn%§%%EOf fﬁ% o§t§§n2§ a ég?Je fiFNE?QE?Q 5%#%2F2d9§g§ggtg§dFllm

pol yi m dg 54 44Pi@k 556 G 13uh] ggtaegubgopgg%aeg@; LRGP0 £XROGHFE for 10

using a negative filmmsk for form ng a =pm di aneter via,

al I owi ngs 40 dheretheough biedin Ofn 38R EOrDEnidf ad ahedntgxas much
as 200 mJ/cnR2. Thereafter, the filmwas devel oped using 3% TMAH at a
pressure Qfpsapraying of 0.1 MPa for 90 seconds, dianmeter of the
patterned via was neasured under a neasuring m croscope, and the
numey i cakyaperd yne was cal cul ated using the equation bel ow
15Nuneri cal aperture (% =Di anmeter of opening actually neasured

(Pm)/ di amet erp19f ;pBekdgPhs (DX LARA:1010061) dlodMatRisvaRaA L ansiiSisi an

rate Using a |lam nator set to 60C, the obtained adhesive filns were

20 bondeg-dx pRAUfEL HE€i R vhich MR a0 oA LRI ddecr@xraset Q. | hghtd were
usi ng an exposure apparatus at an energy of exposure of 750 mi/cnR

(wavel engt hit236F alky1andsah | dMgbdng queemat #2003 fiionl SBAYS, ClR@Eical
then at 180C for 1 hour. The obtained cured filnms were eval uat ed

conf or magudtriteRe DOHST WE dpeeneabliar aupi gRidad cinldS HR208mperdtire as
envi ronnent s of

10

15

20

25

the photo-curable resin, 11.1 wt% of epoxy resin (Epiclon N-865 from
DIC Corperation) 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
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]
(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 liguid form at room temperature
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



55 400/ 90% and 25C/ 50% o calcul ate water vapor transnission rate.
[0062] (Table 1) 25 Exanple 1 Exanple 2 Exanple 3 Exanple 4 Exanple

5 Exanple 6 Tensile fracture strength(MPa) 74 83 70 77
20

(meth)acryl-modified phenol resin synthesized in the above as the

curable resin curable both by light and heat, 2.1 wt% of

photo-polymerization initiator (Irgacure 651 from Ciba Specialty

Chemicals Inc.), 25.7 wt% of porous filler (Molecular Sieve 3A from

Union Showa K.K., void diameter 3 A) as the filler, and 16.0 wt% of

5
methyl ethyl ketone as the solvent.
[0050)
(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]
(Bxample 5)
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,



75 79 devel opabill ity Yes Yes Yes Yes Yes Yes Aperture ratio(% 89 82
92 89 88 86 WAt er vapor transm ssion rate
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except that a resin curable both by light and heat described below was
used. An acryl copolymer resin (Cyclomer P from Daicel Chemical
Industries, Ltd.), having carboxyl groups and acryl groups thereof,
was used as the resin curable both by light and heat.

[0054]
(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
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
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.X.,
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
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
5.1 wt% of acryl resin compound {(Neomer PM201 from Sanyo Chemical
Indusiries, Ltd.)} which exists in a liquid form at room temperature

as the photo-curable resin, 12.9 wt% of epoxy resin (Epiclon N-B65 from



250 50% g/ - 24h) 8.5 13.2 7.9 8.3 8.1 8.7 Wt er vapor
transm ssion rate 40C/ 90% g/ n2. 24h) 81.2 122.9 69.3 79.0 77.1 80.5
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DIC Corporation) and 5.4 wt% of silicone epoxy resin (BY16-115 from
Dow Corning Teoray Co., Ltd.} as the thermosetting resins, 28.2 wt% of
{meth)acryl-modified phencl resin synthesized in the above as the
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 {(Molecular Sieve 3A from
Unicn Showa K.K.) as the filler, 15.9 wt% of silica gel (Mizusawa
Industrial Chemicals, Ltd.), and 14.7 wt% of methyl ethyl ketone as
the solvent.

[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 PM20l from Sanyo Chemical
Industries, Ltd.} which exists in a liquid form at room temperature
as the photo-curable resin, 12.9 wt% of epoxry 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
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,

[0057]
{Comparative Example 2)

All procedures were similar to those described in Example 1,



Exanpl e 7 Exanple 8 Exanple 9 Conparative Exanple 1 Conparative
Exanple 2 Tensile fracture strength(MPa) 68 77 73 78 64
devel opability Yes Yes Yes

10

15

20

25
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except that the resin varnish was mixed as described below. Mixed were
8.1 wt% of acryl resin compound {Neomer PM201 from Sanye Chemical
Industries, Ltd.) which exists in a liquid form at room temperature
as the photo-curable resin, 20.5 wt% of epoxy resin (Epiclon N-865 from
DIC Corporation) and 8.6 wt% silicone epoxy resin (BY16~-115 from Dow
Corning Toray Co., Ltd.) as the thermosetting resins, 44.8 wt% of
{meth)acryl-modified phenol resin synthesized in the above as the
curable resin curable both by light and heat, 3.0 wi% of
photo-polymerization initiator ({(Irgacure 651 from Ciba Specialty
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
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
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]
2) Developability
The obtained adhesive films were immersed in 3% TMAH

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



Yes Yes Aperturé ratio(% 94 87 88 88 94 Wat er vapor transm ssion
rate 25C/ 50% e/ n2.24h) 8.4 4.5 5.1 2.1 2.4 Wat er vapor
transm ssion rate
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judged as "yes" if the resin dissolved within 3 minutes rather than
remaining on the polyester film as a support base, and judged as "no"
if the resin remained.

(008601
3) Resolution Performance (Numerical Aperture)

Resolution performance was evaluated based on humerical aperture
as described below. Each of the obtained adhesive films was laminated
to a polyimide £ilm at 55°C, and subjected to pattern-forming exposure
using a negative film mask for forming a 200=um~diameter via, allowing
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.

Numerical aperture (%)=Diameter of opening actually measured
{pum) /diameter of mask 200 {(um)x=100

(0061]
4) Water vapor transmission rate

Using a laminator set to 60°C, the obtained adhesive films were
bonded te manufacture a film of 100 pm thick, exposed by light using
an exposure apparatus at an energy of exposure of 750 mJ/cm? (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
40°C/90% and 25°C/50%, to calculate water vapor transmission rate.

(0062]

(Table 1)



40C/ 90% g/ n2. 24h) 78.3 33.9 37.1 16.2 24.8
clear fromTable 1, Exanple 1 to 9 were large in the tensile 5

strength of the adhesive fil ns,
and excel l ent al so
resol uti on perfornmance.

characteristics,

[ 0064]

excel | ent

s

Next ,

[ 0063]

in the film
t he devel opability and
Exanpl es of bonded

As is

products obtai ned by bonding the sem conductor conponent and the

substrate using the_above-described 10 adhesive filmwll be
expl ai ped. (Exarrpl e | A t:ﬂm% a’lﬂ;ax@)gpﬁ lERdnb Ve 3 Exanpk e |E&\ax{p@e 3/\)5xaﬁple 6
6-1i nch VV“I‘eFEéllé'%Yéc@t&'EDU' o=st-ate—+ frageSEenSorsS rouRt-ed—ihereon—as—the
sem copduGtehgwompanent wa¥ obp ai iéd, land’%ach of’’the] 75 79
above- describgd,adhesi Ve kil n1ﬂasYJan1nat on t 6-j nch_wafler In
15 a | am n%fengﬁqcnfm 60C. 4'I'he fil rﬁ\ Was tyglf\gn :Jb?%r‘f Jd_t nsnynneluigsf\
t hr ough A2fture ratio (%) 89 82 92 89 88 86
Water vapor
transmission rate 8.5 13.2 7.9 8.3 B.1 8.7
25°C/50% (g/m’-24h)
Water vapor
transmission rate 81.2 122.9 69.3 79.0 77.1 80.5
40°C/90% (g/m’:24h)
Comparative{Comparative
Example 7 |Example 8 |Example 9 Example 1 | Example 2
Tensile fracture .
strength (MPa) 68 7 3 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
Lransmission rate 78.3 33.9 37.1 16,2 24.8
40°c/90% {(g/m’-24h)
[0063]
As i1s clear from Table 1, Example 1 to 9 were large in the tensile
5 strength of the adhesive f£films, excellent in the film characteristics,
and excellent also in the developability and resolution performance.
{0064]

Next, Examples of bonded products obtained by bonding the

semiconductor component and the substrate using the above-described
10 adhesive film will be explained.
(Example 1A to 9A and Comparative Example 1A to 2A)

4 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

15 alaminator set to 60°C. The filmwas then subjected to exposure through




a negative mask using an exposure apparatus, followed by devel opnent,
to thereby manufacture a patterned sanple. Shape and arrangenent of

t he obtai ned pattern were such as surrounding a |light sensing portion
of each solid-state inage sensor, Iik? a frane as wide as 100 pm The
5 exposure was given so as to irradia 8 light of 365 nmto as nuch as
750 mJ/cnR, and the devel opnent was carried out using 3% TMAH
(tetraammoni um hydr oxi de), at a pressure of spraying of 0.1 MPa for

90 secgnéé%aﬁrb\&@ mglammqg Rat é%&@ﬁéﬁ agpla@awg e rdhg8feqand d%%%smé&

a glass substrate by t her noconpressi on bonding 1

(t enperat @ﬁ@réép%arﬁulf%tégesg%t@t%m@aegwﬁﬁgl MBRape dhe aql%ta%lge%nt of

sanple was allowed to cure at 120C for 1 hour, and further at

for 2 heursptPlReepaedn w}%t Latg JQrsu%\f@bHéﬂgl%rb li‘@ﬂt bém%%g b@rtlon
t her eby manufacture a sanple to be eval uated e sanple to be

eval uatugde ¥ais spihliest 8de tihaRfe 36RELET atied EotdaRi bityideLat 9@6‘%‘&@' | ¥he
adopted to 15 sem conductor devices. After being treated at 60 90%

huntdi texpbetr80fahapiren Lheasampl erMas: dranshBer 86 $¢5 ah @RViLECANBAL, s
of 25C, 50@6hun1d|ty, and whet her dewi ng occurred or not inside the

gl ass gubshiate?,ofanBhensagpt €l dgndit: enval vatededas ohsanyedsundgrn a
m cr oscope. Results are shown in Table 2. 20[ 00653 (Table 2) Exanple

| A Exanpke r 2Anfxeig 61y3kbk2dExanpt ex 4ldds2 uesaspl ep Bdyling Braophenbd 12y
Eval uati on of dewing No dewing No dewi ng No dew ng

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=1l MPa). The obtained
sample was allowed to cure at 120°C for 1 hour, and further at 180°C
for 2 hours, placedon 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 generalliy adcpted 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
of the sample to be evaluated was observed under a microscope. Results
are shown in Table 2.
20 [0065]

(Table 2)

Example 1A

Example 22

Exampie 3A

Example 44

Example 5S&

Example 6A

Evaluation of
dewing

No dewing

No dewing

No dewing

No dewing

No dewing

Ko dewing

Example 7A

Example 8A

Example 924

Comparative
Example 1A

comparative
Example 23

Evaluation of
dewing

No dewing

No dewing

No dewing

Dewed

Dewed




I
No dewi ng No dewi ng No dew ng Exanpl e 711/ 2 Exanpl e 6Z4EXanpl €
911/ 2 Conparative Exanple | A conparative Exanple 211/2 Eval uati on of
dewi ng No dewi ng No dewi ng No dewi ng Dewed

27

[0066]

As is clear from Table 2, Examples 1A to 9A showed no dewing,
no corrosion on electrodes, excellent electro-conductivity, good image,
and a desirakle level of reliability. In contrast, Comparative

5 Examples lA to 28 showed dewing, proving inferiority in the reliability
of semiconductor devices. As judged from the results described in the
above, the present invention provides an adhesive film excellent in
performance, and excellent particularly in reliability as a material

for composing semiconductor and liquid crystal devices.



Dewed 27 [ 0066] As is clear from Table 2, Exanples 1A to 9A
showed no dewi ng, no corrosion on el ectrodes, excellent

el ectro-conductivity, good i nage, and a desirable |evel of
reliability. In contrast, Conparative Exanples | A to 2A showed

dewi ng, proving inferiority in the reliability of sem conductor
devices. As judged fromthe results described in the above, the
present invention provides an adhesive filmexcellent in performance,
and excellhent particularly in reliability as a material for conposing
sem conductor and liquid crystal devices. 28 CLAINMN 1. An
adhesive fil mused for bonding a sem conductor conponent or a liquid
crystal display conponent with a substrate, 5wherein said adhesive

filmis conposedn@f aanbesia LAMPASEH I Y 66AERNAI NGedicBhalbeoF @¥nonent
and a filler, and said adhesive film shows a water vapor transm ssion

rate, mpasuredqGonfOF i ng @ oH19yZe3RBo Mt hogk B OfsuB@rkgtap. 24h] or
above; wherein said curable resin contains a photo-curable resin. 10

2. The adhesiygefdimAs £laibedvint O bonMirlel BEsal fesin composition
phot o-curabl e resin contains a ultraviolet curable resin having an 15

acryliccoypeisonpaolncd a%la BEDE LENstFiUN,. and said 3dhEBevadESE “Bows
filmas claimed in daim1l, wherein said curable resin contains a

t her noset aBerr esper POAnshasiatheskye hid sMasd dairRaing €baim 30208
wherein said
f  Method-B, of 30 [g/m?-24h] or above;
wherein said curable resin contains a photo-curable resin.

10

2. The adhesive film as claimed in Claim 1, wherein said
photo-curable resin contains a ultraviolet curable resin having an

15 acrylic type compound as a major constituent.

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

resin caontains a thermosetting resin.

20 4. The adhesive film as claimed in Claim -3, wherein said

thermosetting resin contains an epoxy resin.

5. The adhesive film as claimed in Claim 1, wherein said curable
resin contains a curable resin curable both by light and heat.
25
6. The adhesive film as claimed in Claim 5, wherein said curable

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



t hernosetting resin contains an epoxy resin. 5. The adhesive
filmas clainmed in Claim1, wherein said curable resin contains a
curable resin curable both by light and heat. 25 6. The
adhesive filmas clainmed in Caimb5, whggein said curable 29 phenol
resin or (meth)acryloyl-group-containing (neth)acrylic acid pol yner.
7. The adhesive filmas clainmed in Caim1, wherein said filler 5
contains a porous filler. 8. The adhesive filmas clainmed in

Caim7, phbgseidessal & i(hkeh) Basy sy BVES c‘é@x*tﬂs.ﬂh.ﬁ@etr@ét&facﬁ:ylﬂzoaéld
nm 109. The adhesi ve fllnlas clained in aim7, wherein said filler

shows anpagig@sptivity [Ql] under roomtenperature (increase in weight
of the flller conpletely dried under heating and wei ghed in an

al um num cup, after allowed to keep in a 25C/ 50% envi ronnent for 168
hours) of 7 [g/100 g filler] or above. 15 10. The adhesive

filmas claimed i ph&daiHeSvenhelRiay sahdndd lirec18D0WS ARe2dE@REEVEL Yier
[@QR] at 60C (increase in weight of the filler conpletely dried under

heat ing apgtawigheddrduan rabuainum.cup, after allowed to stand in a
60C/ 90% envi ronnment for 168 hours) of 3 [g/100 20 g filler] or above.
11. The adhesive filmas clainmed in Caim210, satisfying

0.4x[ QL] <[ @] . 2512. The adhesive filmas clainmed in Claim?7, wherein
said filler i|i%g.zeDhéts#ihesive film as claimed in Claim 7, wherein said filler

has an average vold diameter of 0.1 to 5 nm.

10 8. The adhesive film as claimed in Claim 7/, wherein said filler
shows an adsorptivity [Q1l] 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

10. The adhesive film as claimed in Claim 9, 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.

11. The adhesive film as claimed in Claim 10, satisfying

0.4x[Q1]1<{Q2].

25 12. The adhesive film as claimed in Claim 7, wherein said filler

is zeolite.



30 13. The adhesive filmas clained in daint,

wher ei nsai dadhesi ve fil mshows a water vapor transm ssion rate,

nmeasured conformng to JI'S Z0208 Met hod-B, of 200 [g/nR.24h] or

bel ow. 14. The adhesive filmas3glaimed in aiml , wherein

sai d adhesive filmshows a water vapor transm ssion rate at 25C
(measured conformng to JI'S Z0208, under conditions of noisture
perneation treatnent of 25C/50% of 4 [g/nR2-24h] or above. 1015. The
adhesi ve filmlds cTiaé medeshvelfailmas cliaresl in Sakimdubdterstie shivhedaesive
wat er vapor transm ssion rate, neasured conforming to JI'S 20208

Met hod- Bjilef dhews whamt3@ FgreR. Pgdjsmission rate, measured conforming to

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

5 14. The adhesive filmasclaimedinClaimi, wherein said adhesive
film shows a water vapor transmission rate at 25°C (measured conforming
to JIS 20208, under conditions of moisture permeation treatment of

! 25°C/50%) of 4 [g/m®*-24h] or above.

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

to JIS 20208 Method-B, of less than 30 [g/m?-24h].



