SPECI FI CATI ON ADHESI VE _COVPOSI TI ON, PROCESS FOR PRODUCI NG THE SAME,

ADHESI VE 5 FI LM USI NG THE SAME, SUBSTRATE FOR MOUNTI NG SEM CONDUCTOR AND
SEM CONDUCT ummEm cal field This invention relates to an S j s
conpositi ondmmmu‘m“ s for producing the sane, an adhesive fil E}ﬂi}g
the same, a subsfrate for nounting a demiconductor and a seni conduct or
device. Mrre specificallTy, this invention relates to an adhesive
conposition \W’@Htﬂmwﬁﬁl ” ﬁ resi stance and noisture resistance required for
nounting sem ips on a 15 substrate for nmounting a sem conduct or
with largely diffsrment coefficients of thermal expansion, and further has
an excellent oozing-resistance and circuit- filling property, as well as
good storing property; a processSHSEIFFCEddONng t he same; an adhesive film
using the sarre and further, an adhesive filmthat can 20 sufficiently

perform bond Sttvlr. $ P?Ef%s{ﬁ]r#) EnQUale i ?BﬁLHReod(}R‘LI t*PHlPrgﬁﬁE ArfifdigR yepon

pressi ng: St ThG &~ Semicon a Sem conduct or
devi ce. SBadngmUEmNArTHEZESAMﬁ r $ERGRRARFAFOR MOWHUNG SEMECANPYYTHR APect roni c

parts has gﬁﬁr&g@%@%ﬁegg{,ﬂcgccor dance with the progress of electronic
appar at uses new types of the mounting nethod are being enployed, such
as a nethod of nounting a sem conductor package having al nost the sane
size as thateddniadagedienaduct or chip, 30 called chip scal e package or chip

si ze package (hep, g; ag%g% tléﬂ’gﬁﬁ@ég%f%rrﬁg L@n@siv apo§¥E1@BUHE|ng a
bare chip, etc. ?1 I nportant characteristics gr a _nount ed

board Bavi rtqué@rpﬁéﬂééhnv&heoiﬁ“%l 88 S Ve PR UEPRF ™S -
seni conductprs#lseFaRt f§r|xﬁ31ﬁftCiQf§;n@CEbﬂﬂcd5x&N@ibr} jatngi, aAsemigeorBB: dttivem

interconnection reli ab| th | . ‘g@% dickectbyafesponsi bl e

for a relidf1i%%y of arf aﬁ%ecrl%al ibl |ng£éngl %ng—bg% a mount ed board

and is theraflordivee wemposipdet avhi¢lshas heat resistance and moisture
resistance required for mounting semiconductor chips on a

15 substrate for mounting a semiconductor with largely different
coefficients of thermal expansion, and further has an excellent
oozing-resistanceandcircuit-fillingproperty,aswellaggood

storing property: a process for producing the same; an adhesive

film using the same; and further, an adhesive film that can
20 sufficiently perform bonding with a small enough pressure not

to break a chip upon pressing; a substrate for mounting a

semiconductor and a semiconductor device.

Background Art
25 In recent years, a mounting density of electronic parts

hasbeenincreasedinaccordancewiththeprogressofelectronic,
apraratuses, and new types of the mounting method are being
employed, such as a method of mounting a semiconductor package
having almost the same size as that of a semiconductor chip,
30 called chip scale ﬁackage or chip size package (hereinafter,
simply referred to as “CSP"), or mounting a bare chip, etc.
One of the most important characteristics for a mounted
boardhavingmountedthereonvariouselectronicpartsincluding
a semiconductor element is interconnection reliability. Among
35 them, interconnection reliability against thermal fatigue is

directly responsible for a reliability of an apparatus using



One of the causes of lowering the interconnection reliability is a thermal
stress caused by using various materials with different coefficients of
thermal expansion. 5 Since a sem conductor element has a coefficient of
thermal expansion as small as about 4 ppniC, whereas a wiring boaf@SERH0
whi ch el ectronic parts are nounted has2a coefficient of thermal expansion
as large as 15 ppm C or nore, a thermal strain is caused upon a thermal

i mpact, which in turn generates a 10 thernmal stress. A substrate having
nount ed thereon a sem conductor package having a | ead frame such as QFP
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ondy r ag of a
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board wiist therpedt edredbth a resin for encapsul ation for protecting the

wire, thus 30 iHCrsQﬁ)%itQQtEh%Mererm&intSécﬁpﬁhéﬁéoxﬁmlantiéiﬂ:.ccmc(tali be

nount ed together wi th other _el ectronic ts d.v structures have
been propodéFk égesﬁ*avmnﬁnaT&&ag‘ fraﬁ‘ﬁpégl’;?‘ sat(ﬁ‘%age S%;‘IL'" Ifuturtguof CSP

(fine pitchnaBoARipetd itd celjnddilical bnsaé%orbhega@tq}zﬁr@adf sSueFacdE Rbunti ng

Technol ogy,poii,ﬁ__llggr gl@ tggQ\Aﬁa@upH@ed by N kkan Kogyo Shi nbun Ltd.

Especial ly,” "a systemin tape and a carri
330 ngy2004 However, in the bare pch:|.p mount?ng, erhesruebﬁgrgx%gl ared ysed with

method of connecting an electrode of a semiconductor chip to
a wiring board pad of a wiring board using a solder ball, or
a method of connecting by preparing a small projection called
bump and using a conductive paste. Therefore, a thermal stress
20 is concentrated on this connecting portion, thereby lowering
the interconnection reliability. It has been known that
introducing an underfill resin between the semiconductor
element and the wiring board is effective for dispersing the
thermal stress. However, the number of steps for mounting is
25 increased, thereby elevating the cost. On theother hand, there
is a method of connecting an electrode of a semiconductor
element to a wiring pad of a wiring board using conventional
wire bonding, however, in this method, the board must be coated
with a resin for encapsulation for protecting the wire, thus

30 increasing the number of steps for mounting.
CSP can be mounted together with other electronic parts,
and various structures have been proposed as shown in Table 1
appearing at page 5 of "Future of CSP (fine pitch BGA) put into
practical use", the article of surface Mounting Technology,
35 March, 1997, published by Nikkan Kogyo Shimbun Ltd. Especially,

a system in which a tape and a carrier substrate are used with



a wring board called interposer is being put into practical wuse. This

i ncl udes systens shown in the above table that Tessera, Inc. and Texas
Instrunents Inc. are developing. In these systens, a sem conductor device
is nounted through a 5 wiring board called interposer, and hence %quﬁkﬁ@t
interconnection reliability is exhibitgd as reported in Shingaku 1
Report CPMB6-121, |CDO6-160 (1996-12) "Devel opnent of Tape BGA size CSP",
and Sharp Technical Journal, No. 66 (1996-12) "Devel opnent of Chip Size
Package". 10 Betmeen the sem conductor chip of CSP and the wiring board
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temperatures. Further, from the viewpoint of fac111tat1ng
control of the production process, the adhesive film is desired
to be of a film type.
For these adhesive film, in addition to an effect for
20 alleviating thermal stress, heat resistance and moisture
resistance, it is required that adhesive should not be ocozed
out to an electrode portion equipped on a semiconductor chip
to output an electric signal, for manufacturing process. In
addition, in case of using a wiring board with through-hole,
25 it is requisite that an adhesive should not be oozed out from
the through-holes. This is because oozing of the_adhesive
causes failure in connection of the electrodes, and oozing of
theadhesivefromthethrough-holesspoilsanwtalmold,causing
a failure in connection. In addition, since a void between a
30 circuit and an adhesive tends to lower heat. resistance and
moisture resistance, there should not be a void left between
the circuit on a wiring board and the adhesive.
an adhesive of a film type is used in flexible printed
circuit boards, and those comprised mainly of an
35 acrylonitrile-butadiene rubber are frequently used.
As printed circuit board materials with an improved



30 SEP 2004 4 noisture resistance, Japanese Provisional Patent

Publ ication No. 243180/ 1985 di scl oses an adhesive conprising an acrylic
resin, an epoxy resin, polyisocyanate and an inorganic filler

Japanese Provisional Patent Publication No. 138680/1986 5 dlsclosgﬁfﬁﬁzm4
adhesi ve conprising an acrylic resin, &n epoxy resin, a conpound having a
uret hane bond in the nolecule and having primary amne at both term nals

t hereof and an inorganic filler. However, these adhesives have

di sadvantages in that the 10 adhesive force is significantly lowered after
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evaluation of semiconductor relating parts.
When the semiconductor chip is mounted on a wiring board,

using the adhesive as a printed circuit board relating material,

the adhesive film cannot be used since the difference in
20 coefficients of thermal expansion between the semiconductor

chip and the interposer is large, thereby easily generating a

crack during reflow. 1In addition, the adhesive film cannot be

used, since it suffers significant deterioration when it is

subjected to moisture resistance test under severe conditions,
25 e.g.,in the temperature cycle test or PCT treatment.

Oon the other hand, as an adhesive whose adhesiveness is
lessdeterioratedevenafterbeingtreatedateahightemperature
for a long period of time, there has been disclosed an adhesive
obtained by mixing a reactive acrylic rubber or an

30 acrylonitrile-butadine rubber with an epoxy resin. As for the
reactive rubber type adhesive, there is disclosed an adhesive
composition comprising an acrylic elastomer containing
carboxyl groups and hydroxyl groups Or epoxy groups, an alkyl
phenol, an epoxy resin and imidazolium trimellitate, as

35 disclosed in Japanese Provisional Patent Publication No. Heil
3-181580, and this is used in a field where a copper film is



35 disclosed in Japanese Provisional Patent Publication No. Hei 3-181580,
and this is used in a field where a copper filmis 30SEP2004 5 bonded on a
support filmof a flexible printed wiring board. The present inventors
have found that, as described in Japanese Provisional Patent Publ #&8aEP i
No. 2000- 154361, by reducing the el asfic nodulus of the adhesive film at
around room5 tenperature, the thermal stress caused in the heating-cooling
cycle due to the difference in coefficient of thermal expansion between
the sem conductor chip and the wiring board can be |owered, so that no

crack is C%‘éﬁggddgﬁl J‘gsJ;ﬁonltO\ﬁﬁ@Hdof‘Oa danBge 1 prohees V\Eﬁl@'fgt gbatgnperature
cycle test, thus giving the 10 adhesijve fllnlexcellent %égﬁﬁﬁﬁé resi st ance.
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resistéﬁée
are required to be stored in a refrigerated or frozen state,
or to be used in a short time after it is purchased, leaving
a problem as to handling unsolved.
In order to repress a reactivity of a rubber in a reactive

20 rubber type adhesive and to improve a storing property thereof,
a capsule type latent curing agent is used in some cases.
However, an adhesive film to be used for CSP to which the present
invention is objected has a problem such that the
above-mentioned capsule type latent curing agent cannot be used

25 since the capsule is melt when it goes through several times
of heat-treatments when it is laminated on a substrate such as
polyimide and a semiconductor chip, prior to carxying out the
final connection and adhesion-curing between the semiconductor
chip and the substrate for mounting.

30 However, in the future, when requirements for heat
resistance and reflow-resistance are set more strigtly, it is
necessary to give the adhesive higher levels of heat resistance
and moisture resistance by elevating a peeling strength and an
elasticity at a higher temperature. 1In addition, if oozing of

35 the adhesive is considerable, it causes a failure in

connectivity, such as failure in connection of electrodes,



and noi sture resistance by elevating a peeling strength and an elasticity
at a higher tenperature. In addition, if oozing of 35 the adhesive is
considerable, it causes a failure in connectivity, such as failure in
connection of electrodes, 3USEP2004 6 spoiling of a netal nold, P@SEPﬂm@”d
this problemhas to be solved Further§ if storing property is no
sufficient, there arises a problemrelating to a handling or a problem

t hat erxibiIity in production is hindered, for exanple, an adhesive film
has 5 to be stored in a refrigerated or frozen state, or it has to be used
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t hereon. The wa cut as a whole. Subsequently,
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and thls is tentatively press-bonded onto a fixed position of
an outer connection part. Subsequently, the adhesive f£ilm is
heat-pressed and bonded using a pressing means. Further, a
semiconductor chip is positioned on the adhesive film, and
20 heat-pressed for bonding the outer connection part and the
semiconductor chip.

In the wafer béck surface attaching and press-bonding
method, an adhesive film is attached on a back surface of a wafer
onto which semiconductor chips are formed, by means of e.g.,

25 heat and pressure laminating method, and then, a dicing tape
is laminated thereon. The wafer and the adhesive film are cut
as a whole. Subsequently, the dicing tape is peeled off to give
a semiconductor with an adhesive film, and this is heat-pressed
for bonding to an outer connection part with wiring or another

30 semiconductor chip.

In any method for press-bonding, in case of a face-up
structure where a back surface of a chip is faced to the outer
connection part, pressuring for bonding is carried out from a
chip surface by using a pressing means, it is required that the

35 chips should be pressed by a small pressure to prevent the chip

from being broken. Especially in a recent year, in accordance



structure where a back surface of a chip is faced to the outer connection
part, pressuring for bonding is carried out froma chip surface by using a
pressing neans, it is required that the 35 chips should be pressed by a
smal | pressure to prevent the chip from being broken. Especially3d S04
recent year, in accordance 3 0 S E P 2004 wth a trend for thinner an

nore lamnated chips, it is required to carry out press-bonding by a
smal l er pressure and a | ower tenperature than ever. Incidentally, the
outer connection part has a structure 5 in which a wiring layer is fornmed
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However, as to a conventional adhesive film, e.g., the
adhesive film disclosed in Japanese Provisional Patent
publication No.2000-256628, £filling property toward the
unevenness is good under a pressure of 0.5 to 3.0 Mpa, however,

20 when the pressure fells below 0.5Mpa, filling of the adhesive
£ilm can not be fully performed, leaving voids on an adhesive
interface. Such voids on the interface lowers a reliability
including heat resistance and moisture resistance, therefore,
the pressurxe below 0.5Mpa has not been employed for bonding

25 conventionally.

Generation of the voids depends on fluidity of the
adhesive film, so it is possible to preventa generation of voids
by making melt viscosity small at a pressing temperature,
however, when the melt viscosity is too small, excessive

30 adhesive composition is oozed out from the peripheral of the
adhesive film when the chip is pressed, causing a bonding
failure at a lead terminal part. 1In addition, in case of using
the wafer back surface attaching and press-bonding method,
excessive oozing is caused, and a surface of a wafer or a

35 laminated device is spoiled. Moreover, as to workability in

a pressing process, there is a problem that the adhesive film



adhesive filmwhen the chip is pressed, causing a bonding failure at a

|l ead termnal part. In addition, in case of using the wafer back surface
attachi ng and press-bondi ng nmet hod, excessive oozing is caused, and a
surface of a wafer or a 35 |lam nated device is spoiled. Mreover, JBSEPOYIH
workability in a pressing process, thére is a problemthat the adhesive
film.3 US E P 2004 a adheres to a netal nold and a conveyer in the punch
and pressing nethod, and in the wafer back surface attaching and
press-bonding nethod, there is a problemthat peeling a dicing tape is

difficult. Therefore, t t}:ea coni_/grl%1 Q%lon@(lg%?' Ve chil Sy £RADes@¢hyeve both

pr ess- bondi ﬁ]g proper?y I's pressed with a snall
pressure. mtd)bjdecﬁnéfllﬂ h’éhfpr‘e@’eﬁm b ﬁPFéﬁCFsaFBa‘f}PHW d@n adhesi ve

conposi ti on,that bB%lH&@rtetﬁ%@l Sﬁﬁélﬁ@ iang pryatedr €hat gsiedtiagce diedupred for

rmuntlngasemconductor chi p_wh elO oefficient of sionis
| argel y di fe@Eeht 934 écuéﬁbstTrhﬁtré 5F n%heh ﬂveagsem%%ﬁguc or%)ieg further

has an 5exeﬂdn@mtaﬂuzavregaasﬂspseasncleoxaiuhsnpmmltt)f pnﬂlmkpbebewyheas wel |
as good st gty g PLOSLhYy, & PL AGEN Gleditoduci ng (he sare,  an adhesive

filmusing me, a substrate for ‘nountin sem condtéct or and a
seni conduct or de@Pc@bJ%‘F\thPfer“t?mpé@tseBF fﬁ@eg}"é%’én‘tslﬁ/@rﬁ V611 &%t o provide
an adhesi wxdslifel @bmpOBNELHH NEth B Maz0 hdact orsé¢hipscanahdmadsttare

Connectionﬁpaﬁtt%b%ﬁeg%ahpgexwgo :&Hﬁﬂﬁféﬁ tg@mgbbﬁéuc€%¥be1 MBoskO

perform borfdi pressing wt essure of 0.01 0 0.5 MPa, and
bei ng @Rceldasfif iici eaghesi veeemsl frPansriieRhiilsi 99rgﬁb¥5ndb’%%"se’ﬁor?&| ﬁg

Di scl osur e Qfpdeia tien¥8Rt hein dheg 2l hasi o ndarposi t kod br ther prassent
|nvent|on 25 conpri.ses EPOXY. I esi:n i da6C) a
Iq%gh Pﬂzg %Eﬁ%ﬁﬁé% ﬁ%e and ¢ £$Q é’é%ilz%% 9ggﬂ$r a@ )

pol yrer average mot ecul ar melg 000 or
nor e, V\/ner eiel Jaas gtoiod TorA/NY xRy 12 AFPCes sS1PPHPIP E‘éln%‘iéﬁ sage,

represents fhe 4tk ek gt uoind and NewrROXy shidskRaaadf ¢b)mourde ngukri ng
agent, land B represents a ght of rfcﬁ)c t he d%glixrg;r.

semiconductor anwe semico tor

Another object of the present invention is to provide an
adhesive film for connecting semiconductor chips and an outer
connectionpartwithwiringwhichsupportsthechips,beingable
to perform bonding by heat-pressing with a pressure of 0.01 to

20 0.5 MPa, and being excellent in adhesiveness and workability

upon press-bonding.

Disclosure of the invention
The adhesive composition of the present invention
25 comprises (a) an epoxy resin, (b) a curing agent and (c) a polymer
compound with a weight average molecular weight of 100,000 orx
more, wherein a ratio of A/B exceeds 1 and is 10 or less, when
A represents the total weight of (a) the epoxy resin and (b)
the curing agent, and B represents a weight of (¢) the polymer.
30 The adhesive composition of the present invention may comprises,
as needs arises, (d) a filler and /or a curing accelerator.
The adhesive composition of the present invention also
satisfies a relation of H = 140 X ¢*, wherein H (in hour)
represents a half-life of a flow amount of a resin after -
35 heat-treatment at 60°C and (¢) represents a weight fraction of
'theweightof(c)thepolymercompound(B)based<n1atotalweight



30 The adhesi ve conposition of the present invention nmay conprises, as
needs arises, (d) a filler and /or a curing accelerator. The adhesive
conposition of the present invention also satisfies a relation of HZ 140 X
42, wherein H (in hour) represents a.half-life of a flow amount of( §Ep gg n
after 35 heat-treatnent at 60C and (4f represents a weight fraction of the
wei ght of (c) the polynmer conpound (B) based on a total weight 9 3 0 SE P
2004 of (a) the epoxy resin, (b) the curing agent, and (c) the pol yner
compound (A+B). In the adhesive conposition of the present invention,

preferabl y @SQQ) ast}{ec)eptolil§ RELYREr (bf @ aGIMlHL ageRel yara (& co ai ning
0.5 to 6. b wei ght GOf “an epoxy group containing repeating unit, such as

gl yci dyl acP?P&PéroFoﬁPW%y‘{A*@ét hacrylate, that is inmscible with an epoxy
resin. The adhesrrvetm@ram@stnv@ncafnpbbecpmsemtchm\pmtsieom isveshiomct eri zed

in that co Sgentﬁ%&fué he adh(le?l b 5 gﬁ’ggﬁggmﬁg ant & ALA ;3eRaLBE et NtO two

phases of R e and an en viewed at a section in a
cured s% ateonandnnhatoeﬁ tat foOK/by wed ahl§ af rn§e@osY KR SOPLHINWRGrein X

fﬁpf esent Zr@BeaEQﬁgloumé hessan a@h@aqcaagllé{cwmesecm 13k idyea o; the island
phase, and es n area.atio. ea p surface is
| arger 15 PR&A Fﬁ?ﬁ? 6%/ tﬂb A 6W§§5clloc§t eﬁté g? ré(;&%ﬁh%%sﬁrface The
adhesi ve fil m of Thteadiressiorst dompestiténni of aphadikaseps ipVERtipAti%onnects a

seri conductgn G040, 200a 3 UhSk! BbRpbRin : SMHAgaanselY & AuAyCaL 108
connects sem conductor_ ch

cg t hensel vg [ein |t can p d%}g sle)ondl ng by
heat - pk@ssPAG RPIFATF %l HreS¥aRN 5 50° ? St %Sﬁ/lﬁa Thi' 8 srve' filmis
char act eri #@eéni viébhed aa areddctiioncdsid yutrlaérsetm‘tﬂat apd qd'raéisé o K4Y

tenperature g in Pahf0 05 of Qf 150X 100! Qe 2t sH0% rBBreschts Gan apesl orm
bondi ng by "Real- P press undér a condition where a pres'ﬁqu se Or .

press- bondithg $63 Phatslen'bn‘? & TBPESSEBThAPNYT 23 Ot FRard 4" Vi's@0Sity at a
t enper at ur @ shRkip1&§S abpmfbmga(:za:)of sh¢ isehi Bmdeen faod b ofdaryi$ demaky; 1 X 10

grgbépﬁéckt%égftgfg) gfag Sea gh é”ig%g&%ﬁksLQagr&#aﬁugqu%gggrdlng to
The adhesive film of the present invention is an adhesive
film that connects a semiconductor chip and a substrate for
mounting a semiconductor or connects semiconductor chips
themselves, wherein it can perform bonding by heat-pressing

20 with a pressure of 0.01 to 0.5 MPa. This adhesive £ilm is
characterized in that a melt viscosity thereof at a
press-bonding temperature is in a range of 5 X 10 to 1 X 10°
Pa‘'s; it can perform bonding by heat-pressing under a condition
where a pressure for press-bonding (F), time for press-bonding

25 (t) and a melt viscosity at a temperature for press-bonding (n)
satisfies the following formula;

1 X 10 = F(Pa) - t(s)/n(Pas) = 5 X 10’
or a tack load measured according to Probe tack test at 25°C
is in a range of 2 to 20 gf.

30 The adhesive film of the present invention is
characterized in that components of the adhesive composition
areseparatedintotwophasesofeaseaphaseandanislandphase,
when viewed at a section in a cured state, and that a ratio X/Y
is in a range of 0.1 to 1.0, wherein X represents-an area of

35 the sea phase and Y represents an area of the island phase, and

an area ratio of the sea phase on a surface is larger than that



isin arange of 2 to 20 gf. 30 The adhesive filmof the present invention
is characterized in that conponents of the adhesive conposition are
separated into two phases of a sea phase and an island phase, when viewed
at a section in a cured state, and that a ratio XY is in a rangd(&ePQid
to 1.0, wherein X represents-an area of® 35 the sea phase and Y represents
an area of the island phase, and an area ratio of the sea phase on a
surface is larger than that 3 0 S E P 2004 10 of the sea phase | ocated 5m
fromthe surface. The adhesive filmof the present invention has a peeling

oxpangi on_ PSB85 56 ogndb & e BV syle BUR T BGE SO B ok el nct i
m)gul us of 20 to 12?)(‘?(51 ﬁP&VStf’;ﬂ‘, g SBESEEH WPED Stt B%Eaaﬁlﬁ ag’ﬁ%m ve

filmwth %tsuagehta@fmtohe le esemmldwebteoran eorpripsesod ifd cifeptecfrent i oned
adhesive film | am nat e oSYLf suggageg olfsoacsug,p@rtl ng
PR R R PRy e S o Gedrat S by A :

film eithé |nterrre anot her F/ The wiring
board f®r ﬁoamprngeaEEMJ(mm%\thrs Rt B0t e %ﬁi’né’§|avétf? rh &F’dt AetPresent
i nvention cggrrm,iasgg bbgoc af ore-nenti oned adhesive filmor an adhesive film

with a support © proviged.on & Olzgg&eﬁ%hm%@ﬁ%'agesrésg},eqm\m%nof a

wiring 15 board. sem adhesi ve | mof the
present i nwenpirénesotipt iafey et H@néﬂeﬁédnﬁﬂ?ﬂﬁétj t3dRedPE R 1O 0P e he

adhesi ve f's'u@f\éﬂctehoﬁb%léﬁpmﬁfdﬂéa/bdeﬁ sQBpdrseny Cndycedtheckiipec2ly The
sem conduct or ,devi ce of %%e?)g etqlt ventl on conprises a structure in
whi ch pPur &%s 1B eZBRALBhR r2hi'p aP(e I'ani nated on one surface or both
surfaces of a w rhagwioiargd bofagd ﬁeanwwgtlal%@nls@@hﬂaﬁﬁ’b?tOWté‘iﬁ Fhe

adhesi ve fiJlmeari&elsedn $Pf:P&%é&ﬂuﬁqnwehwenb@aﬁﬂrfﬁs renent i Nng a

seni conduct™or and 25.the.sem condug chip, duct or
chips t heﬁsf&r\?ég‘enﬂgﬂegéﬁpéﬁhﬁﬁ%t (L)lrm % Sadélﬁesl%glzgthgwima%%%ggg

provided on a surface for mountlng a semiconductor of a wiring

15 board. -
The semiconductor chip with the adhesive film of the
present invention comprises the afore-mentioned adhesive film
or the adhesive filmwith a support provided on a semiconductor
chip.

20 The semiconductor device of the present invention
comprises a structure in which plurals of semiconductor chips
are laminated on one surface or both surfaces of a wiring board
formountimgasemiconductor,whereintheadhesivefilmareused
for bonding the wiring boaxrd for mounting a semiconductor and

25 the semiconductor chip, or bonding the semiconductor chips

themselves, when semiconductor chips are mounted.

Brief description of the drawings _
Fig. 1 shows an adhesive film of the present invention

30 wherein (a) shows an adhesive film itself and {b) shows a case
where adhesive films are adhered on both surfaces of'a core
material, in which 1 represents an adhesive film, and 2
represents a core material.

Fig.2 shows an outer connection part for mounting a

35 semiconductor chip using an adhesive film of the present

invention wherein 1 represents an adhesive film, 3 represents



Brief description of the drawings Fig. 1 shows an adhesive filmof the

present invention 30 wherein (a) shows an adhesive filmitself and (b)

shows a case where adhesive filns are adhered on both surfaces of a core

material, in which 1 represents an adhesive film and 2 represent s (SkPoHg

material . Fig.2 shows an outer connectldn part for mounting a 35

sem conduct or chip using an adhesive filmof the present invention wherein

1 represents an adhesive film 3 represents 3 0 SEP 1004 11 a wiring and 4

\rM?prﬁsents an ou;er connﬁcti on part. Fi g 3 shows a sem conductor device in
ich a sem Sonduct or. Lp s bonded n

nmounting a % e coﬁduc?og %?rese?‘hs %gs?'\%g% FQQH%‘;H% Earoﬁ efsce):]t

i nvention, vvhereFm913r%lp¢%%emt%eI@rFQi@h’é’§WedF?’Fﬁ? i whifedents a

semi CondUCtsQ:rmlg%'nlaucgoEe@ﬁﬁﬁeﬁ S deANdhNgn WUtr cbnhepeeseNdsri for

encapsul at i resin, and,8 resents an .o t%é‘t cgﬂnectl oplltmerrg

bal 1), resgEbHERy? FPELEORRGRETS THimrt'o Sgh

nal (sol der
en-a pressure of °T
pr ess- b6ndimgSenk) iandnaioel t whesesit yepEeseatsaapr ke sigre tidier ét ure,

whi ch infl 2Rl cmcmtw OpR{p Y @Eeb?@se@é@@ﬁbuﬁdihdx Wik, t he
present inve t| on. Fig a relation anon ressure ress- bondi ng
(F), a pres73|rﬁ§r?ﬁﬁﬁtfta) e&ﬁépﬁé‘llt“\’/f‘gcb"sﬁ]try (31*8) a"tepéeﬁregggl%é “%g

t enper at ur g;onMctionntkuRbael pX esEddondilng ,prepertyinaty oozi ng property of
the adnesi ve 11 gygf y( Beopt oePl: J M AocEl 8 oBesheye g constiuct i on of

t wo- phase structuf sea phase prevails on a surface and island
phase pmevmﬂe&is-lb@nldnsgae(@f aheé #lﬂ‘?ﬁ;t W?@C@lsﬁtl’ ABprasehtRF &£ 5@4 phase and

'?’h 20 repr?;see,(gesra?mrleslm:allﬂclgha:&aueae&tam;d@_sfsoboﬁatnglpm@p@uﬂtythé tihevent i on
e present jnventiaqn,w ex ed L /mre detail hereinafter. 25
Wth resped®t (8 llllie 8hokYy fe g?%ergtsed{ r?rE?he present _invention there
is no particul ar Fignbt shdowon ais}‘eIl@r’f@Oasai"?nilsPressure of press-bonding

(F), a pressing time (t) and melt viscosity (n) at a pressing
15 temperature, which influence press bonding property and oozing

property of the adhesive film of the present invention.
Fig. 6 shows a construction of two-phase structure in

which sea phase prevails on a surface and island phase prevails
in inside of the film, wherein 1 represents a sea phase and 2

20 represents an island phase.

Best mode for carrying out the invention
The present invention will be explained in more detail
hereinafter.

25 With respect to (a) the epoxy resin used in the present
invention, there is no particular limitation as long as it is
cured to exhibit an adhesive action. An epoxy resin having two
or more functional groups and preferably having a molecular
weight of less than 5,000, more preferably less than 3,000 can

30 be used. For example, bifunctional epoxy resins, such as a
bisphenol A epoxy resin and a bisphenol F epoxy resin, and
novolak epoxy resins, such as a phenolic novolak epoxy resin
and a cresol novolak epoxy resin, can be used. 1In addition,
generally known polyfunctional epoxy resins and

35 heterocycle-containing epoxy resins can be used.

As these epoxy resins (a) which are commercially



cured to exhibit an adhesive action. An epoxy resin having two or nore
functional groups and preferably having a nol ecular weight of |less than 5
000, nore preferably Iess than 3, 000 can 30 be used. For exanple, ’
bi functional epoxy resins, such as a blsphenol A epoxy resin and3gSEP 2004
bi sphenol F epoxy resin, and novol ak *époxy resins, such as a phenolic
novol ak epoxy resin and a cresol novol ak epoxy resin, can be used. In

addi tion, generally known pol yfunctional epoxy.resins and 35

het er ocycl e-cont ai ni ng epoxy resins can be used. As these epoxy resins (a)

\é\'gij)(ic ?—;gl ﬁgﬂgﬁi}ﬁiil kbéxﬁ)lagcaa%5gf’%ﬁ%hlem{@gj épdey rbeknexanhl s EbispiENol A

S i ; P
EPI KOTE 82897 EBF KEREE 8%@@%%&%;‘50@ : E%; Mlég %‘EP%@E o2r
EP| KOTE 1855x0EPISK@TEE AOKRIE EPD KOFR IKOEAR 0 EPERDRETECXR 3 . EPP KKSEE 1009, 5
EPI KOTE 100k ¢ %@1%@@%%410%1(61@9%@&% UEBdxBYE Japan MME Resd hs Co.

Ltd., trade nane , DER- 6
DER- 664, DERI E®R%) 10958 657 EPEE‘P@‘%&M“DEWB‘?Q%F b\é‘?;é’?’s ang?’U
DER- 669 (theyiméecolmpnutact uteddby nbaw) CherRecaboCoppanyplt r RER- h@rne)

YD8125 andE‘gﬂg %( 8170 ( pguf alg%g@%‘g Oﬁg?tgsgas%mpcgem_t dpert E@fe nane);

bi sphenol ‘resins Such manuf act ured b Tohto Kasei Co.,
Lt d. trad@EﬁaﬁﬂU QRRerfdi2Uc RBROF XM Bp®BBR -668; ABA Rich & &Xs (EPFKGTE® 152 and

EPI KOTE 1542 4 HpaeE @£ A bdp Y dﬁj};ﬁ%aﬁpcdﬁpazﬁeﬁlt&%d@onamél d.ypsuradendane),

EPPN- 201 ctur d b i ppo, ) td

DN 439 ( rSPER bt PRI Sk O SaT ARERans St b naﬁs)d‘erﬁ‘?‘ﬁesﬂ? ”ﬁévﬁlngk
epoxy reS|hssahuelholamm&%sgcbﬁﬁmﬁ%@ﬂ%eﬂ“wfmﬁ d?%(?° i nsCo.
Ltd., traggespamy)., ryal dti&a&%@?ﬁphéhah@tmvﬁwxmmﬂeﬁrw eiud:le

583&!—23(9)1( rrg%gg{tsér egatﬁil-amg E&’ﬁg‘%%ﬁc#%o? manﬁl Zc% ur e %?,Q?OEQO asel

Co., Ltd., Resade qrane)td EOEKRA628meFOERFII3S1 <m%&sedmcﬂp&m’2
ECCN- 1:P§0 kEPRE 1425 apd . EQONGO0Rdme | RS 86 L 411 @ Ct mayiulbla ppoBe Kasakiom Co. |

Ltd., trade_ nane) 'ESCN- 195X, . ESCN- 20
Suni t ono ZQhEﬁéﬁ?EéPmEEPYI&ﬁfde??%ﬁ% ﬁéﬁﬁ?gn ng-%e oﬁﬁlégfw%gﬁggegyns

asEPIKOTElBOSGS(manufacturedbyJapanEpoxyRe51nsCo ,Lt
trade name), Araldite ECN1273, Araldite ECN1280 and Araldite
ECN1299 (manufactured by Ciba Specialty Chemicals Inc., trade
20 name), YDCN-701, YDCN-702, YDCN-703 and YDCN-704 (manufactured
by Tohto Kasei Co., Ltd., trade name), EOCN-102S, EOCN-103S,
EOCN-104S, EOCN-1012, EOCN-1020, EOCN-1025 and EOCN-1027
{manufactured by Nippon Kayaku Co., Ltd., trade name),
ESCN-195X, ESCN-200L and ESCN-220 (manufactured by Sumitomo
25 Chemical CO., Ltd., trade name); polyfunctional epoxy resins
such as EPON 1031S, EPIKOTE 1032H60 and EPIKOTE 157870
(manufactured by Japan Epoxy Resins Co., Ltd., trade name),
Araldite 0163 (manufactured by Ciba Specialty Chemicals Inc.,
trade name), Denacol EX-611, Denacol EX-614, Denacol EX-614B,
30 DenacolEX-622,DenacolEx-SlZ,DenacolEX-521,DenacolEX-421,
Denacol EX-411 and Denacol EX-321 (manufactured by Nagase
Chemicals Ltd., trade name), EPPNS501H and EPPN502H
{manufactured by Nippon Kayaku Co., Ltd., trade name); amine
epoxy resins such as EPIKOTE 604 (manufactured by Japan Epoxy
35 Resins Co., Ltd., trade name), YH-434 (manufactured by Tohto
Kasei Co., Ltd., trade name), TETRAD-X and TETRAD-C



such as EPON 1031S, EPI KOTE 1032H60 and EPI KOTE 157S70 (manufactured by
Japan Epoxy Resins Co., Ltd., trade nane), Araldite 0163 (nmanufactured by
Ci ba Specialty Chenmicals Inc., trade nane) , Denacol EX-611, Denacol

EX- 614, Denacol EX-614B, 30 Denacol EX-622, Denacol EX-512, Denacall & B@d,
Denacol EX-421, Denacol EX-411 and Ded¥acol EX-321 (nmanufactured by Nagase
Chem cal s Ltd., trade nanme), EPPN501H and EPPN502H (rmanufactured by N ppon
Kayaku Co., Ltd., trade nane); am ne epoxy resins such as EPI KOTE 604
(manuf actured by Japan Epoxy 35 Resins Co., Ltd., trade nane), YH 434

fact . T D-
(Lo SR TN il W i o (00 e,

Inc., trade2mah@@d Bié ROV § M SEF LR RS TE L& BES - Co.
Lt d. tr adeaaarre;)am,e)hetmartwh,e1@@abatmmgn@p@pyxpememsnsucdmcaxs adAr aI dite

PIB10 eyl schyted i G ba, e abn Checal s LGy, ofuhiais gaur) i and
( manuf att uteddpyamei) oﬁnétaﬁrlmcde@l@ﬁrww repins susHe nBRe) 2 enERRI232d, and

one ki nd OERLH\@zPﬁnetn'a@,déloredﬁné}fufatcft%me@a@ B8h 56n karysed cofrpeoabia@t i on. In
the present invention, in terns of heat resl(%t ance 10 an epoxy resin
being i n atSBRF P &8t PROBIFT e SPErEIBAPT hEYi Ry W SHfEEAT NG poi nt of

50C or norehas oeasaltss Hey wsed ig camdibatiomethod is preferably used in an

amount of 20 % $ £ Aekerabl ¥r 4k By swekghte Or noTr e,
further prefer g%‘f V\ﬁ{egg(t{ B%t@% %n%}r?{ rmré1 based on tahe tcs)t al e(ght 15 of

t he epbky PES?WXJ§§(§1DER§.%$€S“ Gf SSULH BYRBE AeEPAT YHESFE VTS Biphenol A
epoxy resi Hav@n&lasréfa»&&@hlﬁge@m(ryt l&SE0°C @rbinsphameaSuepdxyy resimg an

alicycl i C gREMa iCRL Pnodl s3hd ¥R o L 0GR n £PRKYuh €S20 & BNGBOLAE NOVOI Ak

epoxy resin, a creso novol oXy resin, henol A novql ak epoxy

resin, di gPycim@ye. eFose G SEGFABANAL %of* i PREFoE , OHi BPYE ngréPﬁ

corrpounds gkederapphtémisemedivel gheli et yredraby| bebhéronowp@mmloweagphenol

diglycjd gttﬁ,e(fj %C)gglﬁ%”%s%fs n aé&élﬂ& gﬂ% %'hl%o@PéLi&ytlaéluégrrpounds
r

halldes ation prod ucts t her eo hese
a blsphenol A epoxy resin, a bisphenol F epoxy resin, a bisphenol

S epoxy resin, an alicyclic epoxy resin, an aliphatic linear
epoxy resin, a phenolic novolak epoxy resin, a cresol novolak
epoxy resin, a bisphenol A novolak epoxy resin, diglycidyl ether
20 compounds of a biphenol, diglycidyl ether compounds of a
naphthalenediol, diglycidyl ether compounds of a phenol,
diglycidyl ether compounds of an alcohol, and alkyl-substituted
compounds, halides, and hydrogenation products thereof. These
may be used in combination, and may contain an ingredient other
25 than the epoxy resins as an impurity.

it is preferred to use an epoxy resin having a large
molecular weight and having a softening point of 50°C or more
and a rubber in combination wherein the difference in polarity
between the epoxy resin and the rubber is large since these are

30 difficultly compatible to each other.

It is necessary that the epoxy resin be incompatible with
the polymer compound, however, when two or more epoxy resins
are used in combination as the epoxy resin, if the mixture of
the epoxy resins is incompatible with the polymer compound, each

35 of the epoxy resins is not necessarily incompatible with the

polymer compound. For example, when epoxy resin YDCN703, which



may be used in conbination, and may contain an ingredient other 25 than
the epoxy resins as an inpurity. it is preferred to use an epoxy resin
having a large nolecular weight and having a softening point of 50C o

nore and a rubber in conbination wherein the difference in polar|i®SEP2W4
bet ween the epoxy resin and the rubberl4s large since these are 30
difficultly conpatible to each other. It is necessary that the epoxy resin
be inconpatible with the polymer conpound, however, when two or nore epoxy
resins are used in conbination as the epoxy resin, if the mxture of the

epoxy resing 15 dfcnRahhbEen ¥k th chhend ol Cosmaslih apach i Bis t he
epoxy resins I s not necessarll¥ i nconpatible with the, pol & ound.
For exanpl & sohesnigor9ipe3hs DCNTOIB“%P@I‘? %p‘b"%rﬁsl-l’nz%%é(o'rﬂ ?gpsol ely
i nconpat i bl@ivht bst bempot e gonpsend andhwhieodiagrera cosbeningndoi nt  of

50C or nore, .a d oxy I in. EPI KOTE 8 b
W th the pEPAEr "B8nBotRE BRI uhy th rab kLot %%n*%ﬁﬁﬁegl’%‘f;ﬁeé’igﬂsikf

50C, ar® ugedlbllnasl'é@mtﬂ Rartere of FMREArP VY FRESRS JPoRyY'S 52 a wei ght
ratio of 3f01te 1610:.i¢ idcorgeaidali®lel vhbrhhehpopyiererceoppondd. in

addition, 11 7' gLefelalle (9;u5e 2 JLOTLAR! PY SRODLLGHL AR (b e ePOXy

resin, since it ret ant “ef br om nat ed
epoxy resimesan 26 bafurke ierriy eE®ip.r ednaecdbhtdi bl i 6t Gni ne atons and a

novol ak- ty&?apﬂéo%ﬂéi'@éin@p@f(ﬂedtﬁs' nsrraueb@r&smtetas cbbey be&imctd onal epoxy
resin containin rom ne atons, there are, gted fonxgégggle YDB- 360,

YDB- 4080 ( n&ﬁépagfa%al 9PWt%eSH€a§8n681an?a ETEhE

naime), and as the novol ak-
type broni matvedaepoxye lbromsiaked rgroeyaresipniripnee Tﬁﬂg%-SASBﬁEN—104 and

BREN- 301  ¢T80uk: %?%yg?depcny\"lJ&qu@Makyl&png Hrckleenanbhs, Widre @spect to

t he curing agent used in the present venti there
Ilnltat|0n1&§tﬁéngf%§ granade. dHPe3 AR Ry eSP nuﬁﬁcpufedlé%iﬁgug rELfHLSr

agent s |ncMudelzﬂapotyimmnhmehahn@hsnohsnoawﬂﬁéstypﬁﬁﬁ&@épéteéﬁﬁeﬁhds aci d
anhydrj des, Qr;,ganQRleappL Use SOMMUNGRENE, hakkfesod har@afren-301

(manufactured by Nihon Kayaku Co., trade name) .
With respect to the curing agent (b) used in the present

invention, there is no particular limitation as long as it can
cure an epoxy resin. Examples of such curing agents include

20 polyfunctional phenols, amines, imidazole compounds, acid
anhydrides, organophosphorus compounds and halides thereof,
polyamide, polysulfide and boron trifluoride.

Examples of the polyfunctional phenols include
monocyclic bifunctional phenols, such as hydroguinone,

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

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

Especially, it is preferable to use phenol resin as it
is excellent in electrolytic corrosion resistance. There may
be mentioned Varcum TD-2030 and Varcum TD-2131 (manufactured

35 by Daihihon Ink Kagaku Kogyo Co., trade name) as the
phenol-novolak resin, Plyophen VH4150 and Plyophen VH4170



pol yam de, polysulfide and boron trifluoride. Exanples of the

pol yfuncti onal phenols include nonocyclic bifunctional phenols, such as
hydr oqui none, 25 resorcinol, and catechol; polycyclic bifunctionafpsgp g
phenol s, such as bi sphenol A, bisphenol F, bisphenol S, a naphtha 1ened|o?
and a bi phenol; and halides and aIkyI-Ehbstltuted conpounds thereof.

Furt her, exanples include phenolic resins which are polycondensation
products of the above phenols and al dehydes, 30 such as a phenolic novol ak
resin, a resol resin, a bisphenol A novolak resin, and a cresol novol ak

resin. Especiallileciteh B(PHELELAN G bSO PREBGL E6S] Rr@dcidand)Sagxcel | ent

in electrol tIC COrrosi on resistance. ere na nent|oned Var cum

TD- 2090 an@ V&Fiéﬁh?Q“[P]Zi‘Bcll "(Cﬁ’é’ri‘tﬁkaéfteﬁﬁéd ang wlh‘iehdﬁ Bk RBJaku Kogyo

Co., trade pm@ﬁml@s 1@ 2phantl v feMalral 5yesh bhi by aphen d4wlB6yando Pl yophen
VH4170 30SEP2 15)(nanufact rgg]b%o hathQs k Kagaku Kogyo Co. , trade
name) as &7 8|PP88 ph2rdI R HREIRK PEIPA2  ahd” Bhenol i te LF2882 and

Phenol i se LF2822F¢nahuiaonum@@ebytﬁaimwiﬂﬂﬁ len i€ rREGak Bt KERARFYCO L, TR ade

name) as a Qisgpheppl;Havekak-egsid us’é Fueh st ed pHAmdRr cbopourd ageaa frame

retardancy of the resin, it is red to use broninated p conmpound
as a curi FPTAGERIeT ookt RetPeF f"ﬁtgh‘g‘eolf”é?ﬁ”rfé‘—‘lte%d EB8% \frreess'}gn I}%;%ﬁ

br om nat ed yieaiak teanpoemsl, coopoexdnpfe; exempdlr onebl aprrrrdispAepay be used
and there T eb@enggengﬁa MES AL Be %QQQ;o:le(ﬁﬁfléﬁ@aCxthfF@dzbyoTEI jin

Kasei Kogyo pr esent |nvent|q£ S preferred to
use a éﬁendM%?“fPé§Pﬁeﬁa9¥n b?ﬁ&d?ﬁ%VIKQFBBpCEqU|55T "3¥) 150 g/ eq or
more. Wth respeattHeoptderabiveephisrml 1 € isggief ertriedriee wse ﬁ(PhG@IOtlF-Eul ar

limtation as 'Oﬁgv?gg' { hg%%&p? ghove e%@%?@ﬁ@ S ArsQx gl e gromimoks.

equi val ent al'de e or resol X pe . resins are .ore erably
used becau§@iﬂhé?SM%W%té%%§#?%ﬁYeBPéE?}bTﬁfF& » I Sst DR St Ancé when
absorblngImlﬁﬂﬁﬂﬁhm¥5s&aﬁgnﬁa¢te%aﬂphesbovethenthMQ¢mwdresvh§rﬁEnt|oned

above, there%é¥¥gfg%t LQPGQn&”E%U%fé% Q@%En%rr?QE8§eQ§ﬁ@ Msins are
preferably used because they have excellent electrolytic
corrosion resistance when absorbing moisture.
As specific examples of the phenolic resins mentioned
above, there can be mentioned phenolic resins represented by

20 the following general formula (I):

H

oot fonCr o)

(R")n (R)n (Rn

(wherein R' each independently represents a hydrogen
25 atom, a halogen atom, a C;-C;o linear or branched alkyl
group, a cyclic alkyl group, an aralkyl group, an
alkenyl group, a hydroxyl group or an aryl group, n
represents an integer of 1 to 3, and m represents an
integer of 0 to 50).
30 .With respect to such phenolic resin, there is no particular
limitation as long as it is a compound represented by the formula

(1), and from the viewpoint of moisture resistance, it is



20 the followi ng general formula (I): OHOHOH i CH, CHHHCcI R)n
(Rn M(RL1)n (wherein R each independently represents a hydrogen) (25 Zitom
a halogen atom a Cl-Clo |inear or branched al kyl group, a cycli lﬁylh
group, an aral kyl group, an al kenyl group, a hydroxyl group or a UagrEy D4
group, n represents an integer of 1 tld 3, and mrepresents an integer of
0 to 50). 30 Wth respect to such phenolic resin, there is no particular
limtation as long as it is a conpound represented by the fornula (1).
and fromthe viewpoint of noisture resistance, it is 30SEP2004 16 ’
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(1) in the_ RLESENts & d Uy §@ 13
a phenoli ¢ cgo ou% Wi twm )Oj?/I eng %ﬁ%ﬁ%ﬁgg?’rﬁmge%lﬁgarmleeeweaCtI "
S ac

|
i nki nbogrdﬂ‘ﬁ%ovﬁnﬂh@%ﬁ%h%%l HIE VST PRIP tilaes'c 1f‘a}f ygl Y Hps arrpl es of
the above rf%@hls@ﬁﬁderﬂmalmcmytemmsesnstmtee 20dMdnbemin@tsenieh thad M | ex

XL series %E%ggg%ﬁgggequXxNk%%uLolatile components during operations
can be reduced.

The phenolic resin represented by the formula (I) in the

15 present invention can be obtained by, for example, reacting a
phenolic compound with a xylylene compound comprised of
divalent linking groups in the absence Oor presence of an acid
catalyst.

Examples of the above mentioned phenolic resins include

20 Milex XLC series and Milex XL series (manufactured by Mitsui
Chemicals, Inc., trade names).

When the phenolic resin and the epoxy resin are used in
combination, the ratio of the epoxy equivalent in the epoxy
resin to the hydroxyl group equivalent in the phenolic resin

25 ispreferab1y0.70/0.30to0.30/0.70,morepreferab1y0.65/0.35
to 0.35/0.65, further preferably 0.60/0.40 to 0.40/0.60,
especially preferably 0.55/0.45 to 0.45/0.55. When the ratio
falls outside of the above range, the resultant adnesive
possibly has poor curing properties.

30 The phenolic compounds used for production of the
phenolic resin of the formula (I) can be exemplified by phenol,
o-crescl, m-cresol, p-cresol, o-ethylphenol, p-ethylphernol,
o-n-propylphenol, m-n-propylphenol, p-n-propylphenol,
o-isopropylphenol, m-isopropylphenol, p-isopropylphenol,

35 o-n-butylphenol, m-n-butylphenol, p-n-butylphenol,
o- isobutylphenol, m- isobutylphenol, p-isobutylphenol,



Chem cals, Inc., trade nanes). Wen the phenolic resin and the epoxy resin
are used in conbination, the ratio of the epoxy equivalent in the epoxy
resin to the hydroxyl group equivalent in the phenolic resin 25

i spreferably 0.70/0.30t00.30/0.70, nore preferably 0.65/0.35 to (.03PQIG5,
further preferably 0.60/0.40 to 0.40/ %0, especially preferably 0.55/0.45
to 0.45/0.55. When the ratio falls outside of the above range, the

resul tant adhesive possibly has poor curing properties. 30 The phenolic
conpounds used for production of the phenolic resin of the formula (I) can
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0-n- butyl phy QBquHth@Uty|phe“@LmeEhék yitetldahenol (bJpH%&@Ub%bﬁbEﬂO|

but yl h I but yl ph P 2004
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p- aIIyIphenoI enz henol or opheno
p- chl or 0ph@nolodmhbnglmphe\rﬂﬂopwlom9pIﬁéH@FOPh‘EP?bddb‘l‘féﬁ’(?lropﬁei“ﬁaophenoI

o-fl uorOph%nqlmo%iahy%ppheaal, ngg‘el HeRNeROlcompbandIhpae pbenskac
conpounds may be used sin

m Xxi ng t L Kinds rgof .
Phenol , 10 Sd“@rlgscﬂr b cF‘égb¥9 ﬁwc?r ol T% *vorér 2 par ?I CE[ ar IPE‘/’Qgr gf erred.
As themyl v -ere so0 o und swili, ah- cnseswldle:ﬂai«enreInanmlﬁg‘lgifém?retf@rﬁédused for
production of thﬁ&bﬁ@@hﬁé&% d&c{uﬂc@&ﬂl’(‘:ﬁ-lela} divaibgc ﬁ@hk@m Rgoxyl yl ene

di hal i des, xylylene diglycols an heir derivatives cC nf use qI)
Speci fi cal |56, PE LS fef BFo NS 108 oyt bR Frg gl Iy FeREn of formula
1,1 -di chl agre m;xyd,ﬂ}e_; xylyléndidihbab des: xyligneneldid Lytidirsompd pheyglrene,

% i: g: nggﬁo :Lva 1v@§ cinlpe d\&?éé)rmsge§¥%§@§lly,l theydiinedap- xyl ene,

15 1, 1'—d1chloro-p-xylene, 1,1’-dichloro-m-xylene,
1,1-dichloro-o-xylene, 1,1'-dibromo-p-xylene,
1,1'-dibromo-m-xylene, 1,1’'-dibromo-o-xylene,
1,1'-diiodo-p-xylene, 1,1’'-diiodo-m-xylene,
1,1’-diiocdo-o0-xylene, 1,1’'-dihydroxy-p-xylene,

20 1,1’ -dihydroxy-m-xylene, 1,1’ -dihydroxy-o-xylene,
1,1'-dimethoxy-p—xylene, 1,1'-dimethoxy-m-xylene,

1,1’ -dimethoxy-o-xylene, 1,1’-diethoxy-p-xylene,
1,1’-diethoxy-m-xylene, 1,1'-diethoxy-o-xylene,
1,1'-di-n-propoxy-p-xylene, 1,1’'-n-propoxy-m-xylene,

25 1,1’ -di-n-propoxy-o-xylene, 1,1’-di-isopropoxy-p-xylene,
1,1’ -diisopropoxy-m-xylene, 1,1'-diisopropoxy-o-xylene,
1,1’-di-n-butoxy-p-xylene, 1,1'-di-n-butoxy-m-xylene,

1,1’ -di-n-butoxy-o-xylene, 1,1'-diisobutoxy-p-xylene,
1,1'-diisobutoxy-m-xylene, 1,1’-diisobptoxy-o-xylene,

30 1,1*-di-tert-butoxy-p-xylene, 1,1’-di-tert-butoxy-m-xylene
and 1,1'-di-tert-butoxy-o-xylene. These compounds can be used
singly or two or more kinds thereof can be used as a mixture.
Of these, particularly preferrxed are 1,1’ -dichloro-p-xylene,
1,1’-dichloro-m-xylene, 1,1'-dichloro-o-xylene,

35 1,1’ -dihydroxy-p-xylene, 1,1’ -dihydroxy-m-xylene,

1,1’ -dihydroxy-o-xylene, 1,1‘'-dimethoxy-p-xylene,



1, 1: -di i odo-0-xyl ene, 1,1"-dihydroxy-p-xylene, 20 1,1'-dihydroxy-mxylene,
|, 1. - di hydroxy-o-xyl ene, 1, 1'-dinethoxy-p-xylene, 1,1'-dinmethoxy-mxylene,
1, 1' -di net hoxy-o-xyl ene, 1,1'-diethoxy-p-xylene, 1,1'-diethoxy-mxylene,

1,1' -di et hoxy-o-xylene, 1, 1'-di-n-propoxy-p-xylene, 30 SEP 2004
1, 1. - n-propoxy-mxyl ene, 25 1, 1'-di-n-1@r opoxy- o-xyl ene, |
1,1"-di-isopropoxy-p-xylene, 1,1'-diisopropoxy-mxylene,

1,1:-diisopropoxy-o-xylene, 1, 1' - di - n- but oxy- p- xyl ene,
1,1 -di -n-butoxy-mxyl ene, 1,1 -di-n-butoxy-o-xyl ene,

1,1 -dii sobutgx -p-xylene, 1, 1'-diisobutoxy-nxyl
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m xture. . trcul ar referred are 1,1 -di - p-
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- p- xyl ene 8.1._1"=dj et o and
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conpound  wi-thltbeexyl jorihe acidponathansi i @ cagPidc AHIAPSE1E0RIT a
m Ineral acid,; gsuch as hydrochl ori g @eirdcrsdbfuri ecaaid, 5spbrsphossc acid,
pol yphosphoric acid, etc.; an organic . carboxylic acid, such as digethyl
sul fate, duté_tlﬁ}P%giﬂ?'a%?es‘pl-%%ﬁfenegm%oni c*&ti‘d, Ret hahest fofii ¢ aci d
?th?PeﬁylfQ?Ecexaﬁfgge&b@ih,&uﬂﬂﬁﬁabmﬂm@n&§MQf08mchCé§ion'GXChange ’
rifluoromethanesul fonic id,. efc.a 14,000 A s 4 ON- 8XAH i
such as an r&lsl%gn_esaulﬁ%?rc%go |go_n°1fccled>§c alﬁgée rergbl(an?r%lgsdués r st Oﬁ@gggirgm "
i on- exchangerfdsinsalkaens ki epipact FudPoaf kIR 6 e g’b}fad{ﬁ 8AM&xchange
resin (traggfA3ne: madefad titedBRWABGHE edmpanku ; Rontux@dnparsytheatiaral or
synthetic 28 I,!tte; or gcgli\algégdclcg Yid agl Q1%L:§‘Y)et€tc-a “edBachi g is 15
carried out*Sgnti-FitRE RGFYY&Re® conpourid as a raw material  substantially
di sappear s cair r3@dt @u2500@ tadd thee X¥GyPESiet (<oFpepnd as a raw Material

substantially disappears at 50 to 250°C and the composition of
the reaction product becomes constant. The reaction time

A

varies depending on the raw material and the reaction
temperature, and it is generally about 1 hour to 15 hours, and
20 may be actually determined while tracing the composition of the
reaction product by gel permeation chromatography (GPC), etc.
When a halogenoxylene derivative, such as
1,1'-dichloro-p-xylene, is exceptionally used, the reaction
proceeds in the absence of a catalyst while generating the
25 corresponding hydrogen halide gas. Therefore, in such a case,
no acid catalyst is needed. In other cases, the reaction
proceeds in the presence of an acid catalyst to generate water
or alcohol, correspondingly. With respect to the molar ratio
of the phenolic compound and the xylylene compound in the
30 reaction, generally, the phenolic compound is used in an excess
amount, and, after completion of the reaction, the unreacted
phenolic compound is recovered. In this case, the average
molecular weight of the phenolic resin depends on the amount
of the phenolic compound used, and the larger the amount of the
35 phenolic compound, the lower the average molecular weight of

the phenolic resin obtained. Aphenolicresinwiththephenolic



the reaction product becones constant. The reaction tine varies depending
on the raw material and the reaction tenperature, and it is generally
about 1 hour to 15 hours, and 20 may-be actually determ ned while_traci
the conposition of the reaction product by gel perneation chronaé@é%gﬂﬁg
(GPF) , etc. when a hal ogenoxyl ene desivative, such as

1,1 -dichloro-p-xylene, is exceptionally used, the reaction proceeds in
the absence of a catalyst while generating the 25 correspondi ng hydrogen
hal i de gas. Therefore, in such a case, no acid catalyst is needed. In
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to _ _ : Exanpl es
of theg@m nes lrmﬂéﬂhadﬁmg®haﬁscCan e oevednel i fgreidmeryy ami nes, secondargp
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15 1,5-diazabicyclo{4.4. 0) 5 nonene, hexamethylenetetramine,
pyridine, picoline, piperidine, pyrrolidine,
dimethylcyclohexylamine,dimethylhexylamine,cyclohexylamine,
diisobutylamine, di-n-butylamine, diphenylamine,
N-methylaniline, tri-n-propylamine, tri-n-octylamine,

20 tri-n-butylamine, triphenylamine, tetramethylammonium

- chloride, tetramethylammonium bromide, tetramethylammonium
iodide, triethylenetetramine, diaminodiphenylmethane,
diaminodiphenyl ether, dicyanediamide, tolylbiguanide,
guanylurea, dimethylurea, etc.

25 Examples of the imidazole compound include imidazole,
2-ethylimidazole, 2-ethyl-4-methylimidazole, 2-methyl-
imidazole, 2-phenylimidazole, 2.undecylimidazole, 1l-benzyl-
2-methylimidazole, 2-heptadecylimidazole, 4,5-diphenyl-
imidazole, 2-methylimidazoline, 2 -phenylimidazoline,

30 2-undecylimidazoline, 2-heptadecylimidazoline, 2-isopropyl-
imidazole, 2,4-dimethylimidazole, 2-phenyl-4-methylimidazole,
2-ethylimidazoline, 2-phenyl-4-methylimidazoline,
benzimidazole, 1l-cyanoethylimidazole, etc.

Examples of the anhydrides include phthalic anhydride,

35 hexahydrophthalic anhydride, pyromellitic dianhydride,

benzophenonetetracarboxylic dianhydride, etc.



15 1, 5-di azabi cycl o[ 4. 4. 0] - 5- nonene, hexanet hyl enetetram ne, pyridine

pi coline, piperidine, pyrrolidine, dime thylcyclohexylamne, dime 1

t hyl hexyl am ne, cycl ohexyl am ne, diisobutylanine, di-n-butylann

di phenyl am ne, N-nethylaniline, tri-n-propylanine, tri-n-octylanm g%%SUb@M
tri-n-butyl anine, triphenylamne, tetr &nethyl amonium chloride,

t et ramet hyl ammoni um bromi de, tetranethyl ammoni um i odi de,

triethyl enetetram ne, diam nodi phenyl methane, diarninodi phenyl ether,

di cyanedi am de, tolyl biguanide, guanylurea, dinethylurea, etc. 25 Exanples

of the im dazol g;¢ , i
2- et hyl - 4- net hyl |lmq)1(rzlrg§g]|9@|ctr‘:(\Cl lgglg éméimd%phozug Mpdﬂ’dﬂz‘ﬁhefe is

- et i mdazol e i dazol
2- undecy! i AP PIFSEEVLIT AR a“?nn%? Hﬁpﬁrﬁ‘?ﬂéfo}ée @p%sepq{a ecy?m% ﬁiazol e,
4, 5- di phenyavingri daaol e, oigmidnyl i grdaewol i napd 2- phEﬂlyIPlﬁEﬁ dazopshede 30

3’2”3?%% Loagoll f&lepho%f%&a@dfw numﬁgazeuaech?ofm@w' nbsprtzol e,

I m dazol e eth |md i ne,
2- pheny - 4tnet¢\ly1¢1fﬁmll)n@hosﬁéﬁiﬁm é’éﬁ@l’%ﬂyll—p&?éﬁ&éltﬁyl FhRT Y @b‘f etc.
Exanpl es o hébﬁx@wydr'ﬁiﬁ%wlﬁﬁbugﬁoﬁbéhalaacﬁnhydﬂlmb‘hﬁnﬂﬁh%phme.
hexahydr opht hal i ¢ anhydri de, pyro Il|£§ | ride
benzophenoh&t &? FAE¥ PRd G afRYdF RS %f 0%% 'E P 2004 20 Wth
respect to the ormmpimpimramemmﬁmcﬂoethé?‘é F%dehﬁ“‘?ﬁd’rttllycm%rm
limtation gs,iQng;@s it is a phosphor us conpound havi ng an organi c group,

and exanpl es 1 nclude hexanet hyl phos ric triam ropyl
phosphist e, 5 triY{cHt 5f8BFOPYIY ¥Bﬁol§]p%h‘f’é’9 ?’r"?‘bﬁensfleth% %n%hgg%]??ne%yl)
phosphat e, tpbeayisphopphehcclacildmitriphe s bérs phithe, Curlng reaction

tri-n-butyl gh%rghlerbecxﬁnn&mg)hegw pResebaneputhase cwmrrg; agesiss tan be

used i ndependentl Ination. 10 Wt es di
anount of preferrbhy ugedt in tal?eraé‘Q@tnOOfpa?t?](:uF%Pgl | met%gtlpgﬁgggg Iong

|t2e Curi ngekpachhony piefieh@abepoxys goolp2 camiyrdensd, barad phel @@L Af agent

15 the epoxy group.

As the epoxy resin and the curing agent, it is preferred
to use a compound having no mutagen, for example, a compound
using no bisphenol A, since it has less influence on the
environment and human bodies.

20 The polymer compound {c) having a functional group
(reactivity) to be used in the present invention haé a weight
average molecular weight of 100,000 or more, and a dglass
transition temperature (Tg) of -50 to 0°C. There is no
particular limitation on this polymer compound as long as it

25 is incompatible with the epoxy resin. For examples, rubbers
such as an acrylic copolymer, an acrylic rubber, etc., silicone
resins, silicone modified resins such as silicone modified
polyamideimide,etc.canbenmntioned. To be incompatible with
the epoxy resin means a property of being separated from the

30 epoxy resin into two or more phases. The compatibility of the
resins is defined as a visible light (600 nm) transmittance of
afilm(SOpm)preparedfromeavarnishcontainingtheepoxyresin
and the polymer compound {(composition ratio = 1:1). When the
transmittance of the film is 50 % ox more, the polymer compound

35 is "compatible" with the epoxy resin, whereas, when the

transmittance is less than 50 %, the polymer compound is



preferably used in an anount of 0.01 to 5.0 equivalents, especially
preferably 0.8 to 1.2 equivalent, based on 1 mol of 15 the epoxy group. As
the epoxy resin and the curing agent, it is preferred to use a conpound
having no mutagen, for exanple, a conpound using no bisphenol A, 30 bicfel0l&
has |ess influence on the environmen2land human bodies. 20 The pol ymer
compound (c) having a functional group (reactivity) to be used in the
present invention has a weight average nol ecul ar wei ght of 100, 000 or

nore, and a glass transition tenperature (Tg) of -50 to OC. There is no
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by standard polystyrene.
Examples of the acrylic copolymers include acrylic

rubbers which are copolymers of an acrylate or a methacrylate
and acrylonitrile. Further, from the viewpoint of excellent

20 adhesiveness and heat resistance, an acrylic copolymer
containing glycidyl acrylate or glycidyl methacrylate as a
functional group is especially preferred. Especially
preferred is an acrylic copolymer containing 0.5 to 6 % by weight
of this epoxy group containing repeating unit, based on the

25 amount of the acrylic copolymer, and having a weight average
molecular weight of 100,000 or more. As an acrylic copolymer
containing 0.5 to 6 % by weight of glycidyl acrylate or glycidyl
methacrylate and having Tg of .50°C or more and having a weight
average molecular weight of 100,000 or more, for example, there

30 . can be mentioned HTR-860P-3 (manufactured by Teikoku Chemical
Industries Co., Ltd., trade name).

Further, when the repeating units containing an epoxy
group are contained in a range of 0.5 to 2.7% by weight based
on an acrylic copolymer, it is possible to improve a storing

35 stability of the adhesive film, while maintaining adhesiveness

and preventing gelation, which is more preferred. Such an



a polynmer conpound, or by initially preparing a polynmer conpound

then, adding reactive group-containing gnnongrs Fhe?eto. Iggidenialﬁgd t he
wei ght average nol ecul ar weight is a polystyrene conversion val ue obt ai ned
by a gel perneation 15 chromatography (GPC) nethod using a cal i bd3&tSt8ri004
curve obtained by standard pol ystyrem@. Exanples of the acrylic copol ymers
i nclude acrylic rubbers which are copolyners of an acrylate or a

nmet hacrylate and acrylonitrile. Further, fromthe viewpoint of excellent
20 adhesiveness and heat resistance, an acrylic copolymer containing

gl ycidyl acrwaie O5pdlorridVdodBiNAHY dAlse @s & 74 unctional is
especi al l'y preferre&?_é@%ﬁcié?Jyf'prgfefred is an Llf:yr:ylic Jbggﬂﬁﬁi :
cont ai ni ngr eReHL RS G‘ng/otﬁyc%‘i%"rﬂmgofapf’ﬁ?sg’éﬁﬁﬁfyCGP?’&T} p(?(ﬁ?taéfﬁi%g”}gepeati ng
;CL?éggased?éwh?éwbéﬁéﬁﬁ?wnmﬁ afrrt Beomes yl i ¢ copol ymer, and having a wei ght
mol ecul ar ight .of. 100,000 or ydJ E?ggg
containing 0.5 5 éwg/or%)}“avéilaﬁtp% “g‘i“yéf‘gg{‘g%’é ylhg?%af%;ydg}}ll;%f yl SIET
met hacriy| abe @k idwli mg thg caly1at80En oF AR WG IFARRY & wefght 1 x5y er age
nol ecul ar yelghi 8for188, 900y PImd @R r 1@k e€XAGPAE, a thece a3Bycagr dep ment i oned
HTR- 860P- 3 (naqyfact%rﬁdab Tei koku Chgnicakjllndgggriqgcgg. idee trade
name). Fur BReR 2SWAERTYhe ?%%ﬁﬁﬂﬁ R3 MRFPY SSHPECATAG “ah Epoxy” group are
cont ai ned bh sayrangeraof 2 0r Pl ¢mi 2 i7%, byt eicghtbensed. &F Bresior §HRE!

copol yner, (hfy PaPASSIR €268/ LFPEAEG 1 BhONH NI atleabisd | eypotialiey adhesive
film while nalntalnln% adhesi veness . and- reventing geL%tig. M@gch i's
nore pref ePFefersedn 3 Sﬁ)m&'e%’éh%rVﬁ)@l&ﬁﬁglfmﬁro don a?iﬁf g 0.5 to

g-r Z?andV\ﬁESHMhéﬁ ttébqiosgfxem}] %?gﬁuﬁmiﬁ geongaismsvogcefmrgwm@_slmw be.
excl udi ng ?h% gﬁﬁgl dy eac?gFaﬁré)%e% 3r glt?/%i ggﬁesﬁehég?;?lg&{%b?g@gih?;uOlni C
copol yner, fakmaliRyle Basitgpst &8P SarkCal AT eAEChad Y SP¥ ﬁgeiﬁangiﬁTQCB glkyl
group, sughopérteédydeasied glowror nethyl nethacrylate, and a mxture of
st yr enles and acr y‘ligtg‘ll trrelslp%’ctekg' tﬁ@‘%&%n@q@at%nt HQ\%E@G ,etéﬁélre is no
particular limitation, and examples include a pearl
polymerization and a solution pelymerization, and a copolymer
is obtained by these methods.
The weight average molecular weight of the polymer
20 compound of the present invention should be 100,000 or more,
and preferably 300,000 to 3,000,000, more preferably 500,000
to 2, 000,000. When the weight average molecular weight is in
this range, it is possible to suitably control strength,
flexibility and the tack property in a sheet form or in a film
25 form, and at the same time, to give an excellent flowability
to keep the circuit filling property for wiring good.
Wwith respect to the addition amount of the
above -mentioned (c) polymer compound incompatible with the
epoxy resin, for reducing the elastic modulus and suppressing
30 the flowability during shaping, the A/B ratio should exceed 1.0
and is 10 or less, where A represents the total weight of (a)
the epoxy resin and (b) the curing agent, and B represents the
weight of (c) the polymer compound incompatible with the epoxy
resin. When the A/B ratio for the polymer compound is in this
35 range, the handling properties at high temperatures is

sufficiently attained. At the same time, the effects of



(meth)acrylate and/or butyl (neth)acrylate is especial

is preferred that the mxing ratio isyadjusted go thatytﬁg géegfrgﬁg. '
copol ynmer becones -50C. Wen Tg is |ower than - 50C, the tack property of
t he adhesi ve Iayer or adhesive filmin a B-stage tends to increa3@,S5EP 2004
whereby the handling properties becoA®s poor. 15 Wth respect to t he
polynerlzat[on nmethod, there is no particular limtation, and exanpl es
include a pearl polynerization and a solution polynerization, and a

copol ymer is obtained by these methods. The wei ght average nblecular
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23 reducing the elastic rm S £33 | o
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15 calcium silicate, magnesiumsilicate, calcium oxide, magnesium
oxide, aluminum oxide, aluminum nitride, aluminum borate
whisker, boron nitride, crystalline silica, amorphous silica,
etc. These can be used independently or in combination. From
the viewpoint of improving the thermal conductivity, aluminum

20 oxide, aluminum nitride, boron nitride, crystalline silica,
amorphous silica, etc. are preferred. From the viewpoint of
adjusting the melt viscosity or imparting thixotropic
properties, aluminum hydroxide, magnesium hydroxide, calcium
carbonate, magnesium carbonate, calcium silicate, magnesium

25 silicate, calcium oxide, magnesium oxide, aluminum oxide,
crystalline silica, amorphous silica, etc. are preferred.

Examples of the organic filler include various rubber
fillers, such as acrylonitrile-butadiene rubber fillers and
silicone rubber fillers, etc. These have effects of improving

30 the flexibility at low temperatures and reducing the elastic
modulus.

It is more preferred that the filler used in the present
invention has a contact angle with water of 0 to 100°. When
the contact angle with water exceeds 100°, the effect attained

35 by addition of the filler is likely to be lowered. The contact

angle with water is preferably 0 to 60°, since the effect of



i nclude an inorganic filler and an organic filler. Fromthe viewoint of

i nprovi ng handling properties, inproving thernal conduct|V|ty adjustlng
nmelt viscosity and inparting 10 thixotropic properties, etc. LS
preferred to add an inorganic filler. Wth respect to the |norgaﬁﬂ§EP7mM
filler, there is no particular Ilnltéﬁlon and exanpl es include al um num
hydr oxi de, nagnesi um hydr oxi de, caIC|un1carbonate, magnesi um car bonate, 15
calciumsilicate, nmagnesiumsilicate, calcium oxide, nagnesium oxide,

al um num oxi de, alum numnitride, alum num borate whisker, boron nitride,
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oxi de, mMaOR@RELHM: i OXtfr aldifignEineXi delleﬁdi ystalline silica, anorphous

silica, etc. are.plefented o EXaml &5 Ofcihhe 0Lepal o {4l lial nbBchide vari ous
Tierad acryf1

rubber fillers, ATt PT | erh uta i éne rub er fillers and
silicone rbbere fiollewsng atathothesd Hdderei $ sars esft ednp? GPMRGESBECR he

fleXIbI|It%oghlhﬁM£$qgﬁgk@QU%6§1aﬂg pERMUC RG Gt Bewgtastdop MBdghasedlt is
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at the filler in t he present e s; @ contact
angl e Wt hoRatRf BTG £BI10F an‘%ﬁlgno tHE cSn ac Oaant% %%%\r}va?gr %xceeds
100", the ekkeoteathyimeeds36f by caddattomnole mied ofr.| |'§}F1$ fepiSREFPERD be

| over ed. Tg% P%Baac%ta 1@@%95\&'&&&/@&5:}'&%9& teralley Hhd enbOaveshmee the
effect of 24 i nprovi ngaa reflow resistance is especially
I

hi gh. Si ncé’alt‘:‘énf’ac?s%‘hg?% abf"atlﬁ’(f Pifl FBR SARTHRTE 7" EHanges dependi ng on
particl e diametertafs prefbirkbértivdt chei §ihkel dtasd abyacergts PEEGACLBf t he

filler,gsurfiace treatmpngoLngheel. o2NduRr @R I G average particle

diameter of the filler is less than 0.005 pm, the dispersion

property and the flowability tend to be lowered, and, on the

other hand, when the average particle diameter exceeds 0.1 um,

the effect of improving the adhesiveness tends to be decreased.

20 Examples of the filler include silica, alumina, and

antimony oxide. As the silica, NanoTek Si0, with a contact

angle: 43 degrees; an average particie diameter: 0.012 pm

(manufactured by C.I. KASEI CO., LTD., trade name) or Aerosil

R972 with an average particle diameter: 0.016 um (manufactured

25 by Nippon Aerosil Co., Ltd., trade name) are listed. As the

alumina, NanoTek Al,0, with a contact angle: 55 degrees; an

averagepafticlediameter:0.033pm(manufacturedby(L I. KASEI

co., LTD., trade name) is exemplified and as the diantimony

trioxide, PATOX-U with a contact angle: 43 degrees; an average

30 particle diameter: 0.02 um (manufactured by Nihon Mining &
Concentrating Co., Ltd., trade name) is exemplified.

it is preferred that the amount of the filler added is

0 to 50 parts by weight, based on 100 parts by weight of the

total weight of the epoxy resin and the curing agent. When the

35 amount of the filler used exceeds 50 parts by weight, problems

may arise such that the storage elastic modulus increases and



5 process thereof, it can be controlled by, for exanple, using funed
silica or using finer fillers. The contact angle of the filler with water
is neasured by the followi ng method. A filler is subjected to conpression
mol ding to prepare a plane plate, and a water drop is placed 10 o (t3ae 2004
plate and the angle of the water drop2®ith the plate is neasured by neans
of a contact angle neter. This neasurenent is repeated 10 tinmes to obtain
an average value, and this average value is used as a value of the contact
angle. It is preferred that the filler has an average particle 15 dianmeter

of 0.005 p@ié%&eﬂsm@he\é\éeﬂe&&ﬁe@wﬁge PR tirch@ e 6 armt en10brtheediller is
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oxi de. As the E:%?F%a §Nan TQE Ié%é ﬁsi a&%or%t%gg'tg zliﬁgl e: 43 degreaes an
aver age pavhese esuli ans drs tGe@izdpmlt’(‘ nant e fred By 1 89| 2IRASE*CO., LTD.,

trade “aﬁeﬁsré)feﬁeé&SI |As BQZ%MEQC@nnaé&rla@ea@ahuctneﬁleamtefe 0.016 pm

(manuf act ur ed 25 b on Aer osi | ed. As
the al um RED NI é‘ks YIFE G RS 3”Ebﬁf’acﬁgadogluogggg?@rpﬂn;% éaver age
particle dhamstersil®l@33ngnegennufHang edybye C?meMaAgEle ee(amﬁq*w trade
name) is eéfgpiaiar%i %q%e%%y&aecqhapélm%e t £ 0é 611 FATAXAbwE R YL 2

contact an ghlees %V g ﬁ gartl A&ej di Aaneter: 0.02 pm
(manufsdt u?’@ﬂn%y N P SM‘rﬁlr’ftft Y183A¥LRET At T3y ““td., trade nane) is
exenpl i fied. It wisiprafspiercedtbhae) tite amoing afceherd$qy arsedddBdtis 0 to
50 parts by h 1R dhtveat i bh? thetal iserght of

t he epoxy reé?%%%d aﬂ%g%u%nxéo& g%{é SpV\hen he 35 ntarof the gél | er used
exceeds 50PPAELSUEST wet ’dﬁltta%"’d’ol enspoﬁaye’é?‘?% £'such “tHat °t hé st or age

el astic nogmkaszbnes pagestanda?y5SamBoNi GEPs2004, e ad??é’m%né%d becones

poor . T?e nDun?eOf gPe EhgleEm%SQQoiésfu{ﬂéfﬂdé”‘ﬁ‘%E¥ﬂﬁﬂ151€@zéﬂeparts by

m
wei ght R ref erabl arts b wel
J ethy1y4 £;thy11m1 azole, 1- cyanoethy é%enyllmldazole
l-cyanoethyl 2-phenylimidazolium trimellitate, etc., and

these can be used independently or in combination. Imidazoles
are commercially available from, for example, Shikoku Kasei
20 Kogyo Co. in the trade names of 2E4MZ, 2PZ-CN, and 2PZ-CNS.
Forprolongingtheshelf1ife(usableperiod)ofthefilm,
the curing accelerator is preferred to have latency.
Representativeexamplesincludedihydrazidecompounds,suchas
dicyandiamide, adipic dihydrazide, etc., guanamine acid,
25 melamine acid, addition products of an epoxy compound and an
imidazole compound, addition products of an epoxy compound and
a dialkylamine, addition products of an amine and thiourea,
addition products of an amine and isocyanate, etc. From the
viewpoint of reducing the activity at room temperature, it is
30 preferred that the curing accelerator has an adduct structure.
As the adduct-type curing accelerator, there may be
listed, for example, Amicure PN-23, Amicure MY-24, Amicure MY-D,
AmicureMY—H,etc.(manufacturedby)ﬁinomotoCo.,trademane),
Hardener X-3615S, Hardener X-3293S, etc. (manufactured by
35 A.C.R.Co.,tradename),NovacureHx-3748,NovacureHX-3088,etc.

(manufacturedlnrAsahiKaseiCo.,tradenamef),Ancamine2014AS,



Further, in case of using the inorganic filler, those 5 whose surface is
treated with a surface-treating agent are preferred. As the
surface-treating agent, there may be nentioned a silylating agent, an
organof | uori ne conpound, etc. As the silylating agent, there nmay 3eSEP 2004
exenplified hexanethyl disilazane, di2%e thyldichloro silane,
trinmethylsilyl dinethyl 10 amne, N, O bis(trinethylsilyl)acetoam de, etc.
Wth respect to (e) the curing accelerator used in the adhesive
conposition of the present invention, there is no particular limtation.
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( manuf actured b sel, i s t ANGARLN DfRASack,6 3 0 S
E P 2062 Ar’ré“é’ﬁl nﬁoi ‘?:g &t llft nu 5@?3?%% by ac:gh 1iegAnchlor chemi cal

Co., trade anaig) maseanlamm vr@-@p:ows JadehéEhtly’p‘éomBD?rfd AE Whth the epoxy
resin can be added. With respect to the high molecular-weight

resin compatible with the epoxy resin, there is no particular
limitation, and, for example, phenoxy resins, high
20 molecular-weight epoxy resins, extra-high molecular-weight
epoxy resins, a large polarity functional group-containing
rubbers,alargepolari:yfunctionalgroup-containingreactive
rubbers, etc. can be used.
As the phenoxy resins, Phenotot YP-40 and Phenotot YP-50
25 (manufacturedbyTohtoKaseiCo.,Ltd.,tradenames),PKHC,PKHH,
and PKHJ (manufactured by Phenoxy Associates CO., trade names)
are exemplified.
Examples of the high molecular-weight epoxy resins
include high molecular-weight epoxy resins having a molecular
30 weight of 30,000 to 80,000 and extra-high molecular-weight
epoxy resins having a molecular weight exceeding 80,000 (see
Japanese Patent Publication Nos. 59617/1995, 59618/1995,
59619/1995, 59620/1995, 64911/1995, 68327/1995, etc.). As the
large polarity functional group-containing reactive rubber, a
35 carboxyl group-containing acrylonitrile—butadiene rubber is

commercially available from JSR Co. in the trade name of PNR-1.



am ne-urea type adduct, there may be nentioned Fujicure FXE- ji

FXR- 1030 (manufactured by Fuji Kasei Co., 5 tradL nane) . Thelnghdrgglcure
anount of (e) the curing accelerator is preferably O to 5.0 part Vi

wei ght, nore preferably 0.05 to 3.0 parts by weight, and further%OSEPZW‘
preferably 0.2 to 3.0 parts by melgh@7 based on the total weight (100
parts by weight) of 10 the epoxy resin and the curing agent. \Wen the

bl endi ng anount of the curing accel erator exceeds 5.0 parts by weight, the
storage stability of the resultant conposition becones poor, so that ihe
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Egleggﬁ?/af%?gﬂnﬁi% &P codg1ad)y a@@a&)s iakeuexeaplidfd ethupbiagpbesnoé, t he hi gh

t epoxy resins _inclu |
hav|ng1%_nﬁpéeﬁ}%y c% %kﬂ%ﬂﬁgqﬁﬁssoaago EgmégBBS%Hgﬁﬁuggi%gkﬁ?80§XGFESIns
mol ecul ar - gel ght epoxyiresigentvawinegrastopeefiedredei ght exceedi ng 80, 000

(see Japanese |l Gat is / /
59620/ 1995, 6491@§§83%EH§8C§% 719 551\&3%59%2 P et o pol sty Lo 1995

I
functi onal Fgﬁﬁftﬁ“&ﬁ}rﬁ th?ﬁ‘@ FBlaRe YA Y ub%@’ gr°u§5c°n%ég§§/€8 S?ghggts:ont ai ni ng
acrylonltrghehbuhadiﬁﬁﬁtfi&ﬂhnxma;lam@nnvncvétrysaV&ﬂ?%&ﬂQ?YﬁgéﬁFJ 5R Co. in

the trfge naqgngf éﬂﬂ?, %etﬁagr§¥b§ﬁgﬂgﬂu)2Zontaln1ng silanes, such as

y-methacryloxypropyltrimethoxysilane, etc.; epoxy group-
containing silanes, such as 2-(3,4-epoxycyclohexyl)ethyl-

trimethoxysilane, 3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropylmethyldimethoxysilane, etc.; amino group-

20 ‘containing silanes, such as N-2- (aminoethyl) -
3-aminopropyltrimethoxysilane,
N-2—(aminoethyl)-3—aminopropy1(methyl)dimethoxysilane,
3-aminopropyltriethoxysilane, N-phenyl-3-aminopropy1tri-
methoxysilane, 3-aminopropyl(methyl)diethoxysilane,

25 3-aminopropyl-tris(z-methoxyethoxy)silane,
N-methyl-3-amiopropyltrimethoxysilane,
triaminopropyltrimwthoxysilane,
3-(4,S-dihydroimidazol-1-yl)propyltrimethoxysilane,
N-2-(N-vinylbenzylaminoethyl)-3-aminopropyltrimethoxysilane

30 ,etc.; mercapto group-containing silanes, such as
3.mercaptopropyltrimethoxysilane,
j3-mercaptopropyltriethoxysilane,
3-mercaptopropy1(methyl)dimethoxysilane, etc.; ureido group-
containing silanes, such as 3-ureidopropyltriethoxysilane,

35 3-ureidopropyltrimethoxysilane,etc.; isocyanate group-

containing silanes, such as trimethylsilyl isocyanate,



It is preferred that the anount to be used of the high nolecul ar-wei ght
resin conpatible wwth the epoxy resinis 40 parts by weight or |ess, based
on 100 parts by weight of the epoxy resin. Wen the anount exceeds 40
parts by weight, the 5 Tg of the epehg resin layer is possibly |dhétfedl To
t he adhesive conposition of the pres i nvention, various coupling agents
can be further added for inproving bonding at the i nterface between
different materials. Exanples of coupling agents include silane coupling
agents, 10 titanium coupling agents, and al um num coupling agents, and

si l ane COH@t‘hQ@t@Q@QE@yQﬁ@tmtlam ef eihgd e r Th8o 8y d A& cOuURlieNg agent is not
particularly restricted For exanple, there can be used vinyl
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si | anes, l%§og¥og§£E@gﬁ*&g§%g%ggg&;ggggégoxy5|Iane etc.; epoxy group-

contalnlng ‘si lane epoxycyclohexyl)et hyl - trimethoxysil ane,
3- gl yei d@xfﬁrleﬁyprppwﬁwaquaﬁé lane,

3-glyci dow&mwbﬁebbyi dhéﬁﬁiﬂqmsddh@ﬁ@s:&hﬁe, @ot N0 @F 0P g2Bueont ai ni ng
silanes, such_a sg§§%ggeth - 3- anlno ir}{g%ﬁg§§gylggge

N 2- (anlnoéFﬁfolﬁganlnopropy Fey )y Y B é% '

3- anlnopr@ﬁylbrge?hexysr?eﬁﬂ@OHQMph@ﬁyMp3cantﬁD@¥@$y$1kaneﬁmeﬁhéky3$Iane,

3- a”‘nOprQﬁ%h@@%&hﬁk%gtE%hQ¥Yth§ﬁQhoa§syl11)propyl]ammonlum
3-amn prggél-trls(Z yetho>3$/%maé
N- et A - & ﬁFdBFOpﬁTTrl h8x§%W tl°“tPFaﬁ?ﬁdﬁ?5ﬁ?lF??%ﬁfﬂb%ﬁgflane,

3- (4, 5-di mfdrrdienptdazel - | -yl ) propyl tri met hoxysi | ane,

N-2- (N-vi nyl bengy! g rkqectamlu)n 3oPi m(_{y)rache)ﬁltt rieget-Boxysidb@nten3QonshC. ;
mer capt o group-contai ni ng silanes, such 3-

nercaptopﬁ&ﬁ?FPPVﬁéfﬁB%@%ﬁ?%ﬂuf1??“aﬁﬁrcaptopropyltr|ethoxyS|Iane 3
- mer capt oprsopybopfirdt inytha it yietdvetyesirogierieasate ur ei do group- contai ni ng

si | anes, %%%%r%ﬁy%t?%&b&%&&fﬁéﬂé&hé@hﬁ?é%?h'@9€ana§§

3-urei dopropyl tTi met hoxysilang, etc.; isocyanafe group containing silanes,
such as tHFREFHFV%?F?Ft?%ﬁﬂxkﬂﬁﬁﬁiyl titanate,

isopropyltri(dioctylphosphate)} titanate,
isopropyltricumylphenyl titanate,
isopropyltris(dioctylpyrophosphate) titanate,

20 isopropyltris(n-aminoethyl) titanate,
tetraisopropylbis(dioctylphosphite) titanate,
tetraoctylbis{(ditridecylphosphite) titanate,
tetra(2,2-diallyloxymethyl-1-butyl)bis(ditridecyl)phosphite
titanate, dicumylphenyloxyacetate titanate,

25 bis(dioctylpyrophosphate)oxyacetate titanate, tetraisopropyl
titanate, tetranormalbutyl titanate, butyl titanate dimer,
tetra(2-ethylhexyl) titanate, titanium acetylacetonate,
polytitanium acetylacetonate, titanium octylene glycolate,
titanium lactate ammonium salt, titanium lactate, titanium

30 lactate ethyl ester, titanium triethanol aminate,
polyhydroxytitanium stearate, tetramethyl orthotitanate,
tetraethyl orthotitanate, tetrapropyl orthotitanate,
tetraisobutyl orthotitanate, stearyl titanate, cresyl
titanate monomer, cresyl titanate polymer,

35 diisopropoxy-bis(2,4-pentadionate) titanium (IV),



3 0 SEP 2004 28 nethyltriisocyanate silane, vinyltriisocyanate silane,
phenyltriisocyanate silane, tetrai socyanate sline, etc.; carbon functional
chl oro-cont ai ni ng silanes such as 3-ch|oropropy|(nethy|)dinethoxy%il B% 5
3- chl oropropyl trimet hoxysil ane, 3-ch|oropropy|(nethyl)diethoxysiIﬁﬁg, 004
etc.; cyano group- containing silanes,2%Such as

3-cyanopropyl triethoxysilane, etc.; quaternary ammoni um group-containing
silanes, such as octadecyl dinmethyl[3-(trimethoxysylil)propyl]anmmonium 10
chloride, etc. , and a conbination of one or two kinds or nore of the

above. As E%SL%@%}}P{Q GOUR11IR9,2090hinb NEL Ea e D& IBALHAREYcoy

i sopropyl trioct ﬁanate, I sopropyl di net hacrylisostearoyl titanate,
15 i sopr opEERPABBecY? BemFemaser oty api PANRE BYmer .

it _S;)pf oltoyl i gost ﬁab@t/dffﬂ@iwaﬂiluﬁdhﬁmi%fs@aarhS@pji@pyd\éxf,i (di octyl phosphat e)
itanate, _isopro ri.cumyl phen itanate,
isopropyltFFé(ng@?@*%ﬁﬁ%ﬂR&%@bﬁﬁ%@fE f %ﬁ%le§t920 These compounds can

i sopropyl t besésedmingdyhyt Jint comhavetion etfr avgopt SEYELE (W sBeyFphosphi te)
titanate, tetrapctyrldbhs(aifah defyRReSRGELE) dHdr@N8h8 be mentioned,
tetra(2,2-d|alIonx¥nethyI<I-but ). bis(ditridecyl osphite titanate,

di cunyl phef§Fo5aBRt &t & T aNd & eégtﬁiE?H?Bﬁ?égp%ggbﬁﬁ%phate)oxyacetate
titanate, eehyabsepsamiatd idlamainem Bétsapooprl Hie ylalturtignat e, butyl

titanate digten.end lLA RN IEx Khky i LEBPGSLetdid ANiuKTHAREL YI acet onat e,
pol ytitani um acetyl acetonate, titaniumoctylene glycolate, titanium

| act at¥0 anReAPBRTSBY12t%i t2@M i act ate, titanium 30 lactate ethyl ester,
titani umt mbabhaso)laré natahis @ahyhydeosytetane um stwedmatre, t et ranet hyl

or thot i t angle, ., Lety ALIW SN0 LANALR. nbELT ARE AR AIGHROL I Lanat e,

tetral sobuty anate, st'earyl titanate, cresyl ~ titanate nononer,
cresyl tit&anRgpsYpbhyhptcetoacetate,

aluminum-di-n-butoxide-mono-ethylacetoacetate,

15 aluminum-di-iso-propoxide-mono-ethylacetoacetate, etc., and
aluminum alcholates such as aluminum isopropylate,
mono-sec-butoxyaluminum diisopropylate, aluminum
sec-butyrate, aluminum ethylate, etc. These compoundé can be
used singly or in combination of two or more kinds thereof.

20 In view of obtaining effects and heat resistance thereof
as well as reducing the cost, it is preferred that the amount
of the coupling agent added is 0 to 10 parts by weight, based
on 100 parts by weight of the total weight of the resins.

Further, to the adhesive composition of the present

25 invention, for adsorbing an ionic impurity to improve the
insulation reliability when absorbing moisture, an
ion-capturing agent can be added. With respect to the ion
capturing agent, there is no particular limitation, ahd a
compound known as an anti-copper damage agent for preventing

30 copper from ionizing and dissolving out, for example, a
triazinethiol compound and a bisphenol reducing agent can be
used. As the copper damagepreventing agent containing
triazinethiol compound, Gisnet DB (available from Sankyo
Seiyaku Co., trade name) can be mentioned. and as the copper

35 damage preventing agent containing bisphenol reducing agent,

Yoshinox BB (available from Yoshitomi Seiyaku Co., trade name)
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dii sopropyl-bis-triethanolam no titanate, octyleneglycol titanate,
tetra-n-butoxy titanium polyner, tri-n-butoxytitani um nonostearat

polymer, tri-n-butoxytitani umnonostearate, etc. These conpounds 3&&E§2H%
used singly or in conbination of two 8° nore kinds thereof. As the

al um num coupling agent, there can be nentioned, for exanple, alum num
chel at e conpounds such as ethyl acetoacetate aluninun1diisopropylate,

al umi num tris(ethyl acetoacetate), alkylacetoacetate al um num 10

dii s?pr opy‘lka%k%e ﬁéym&wg n@ﬂmwﬂo&pem&ﬁuﬂ&wwmmea@qh al umi num
tris(acetylacetonate), al um num nonoi SOpPropPOXynNmNo-

acet oacet af#®, 21I§PBI]TP%]LF#IP(T' 2 piR YR Bﬁp?mhé QFK(}I AEE o¢ a(?eqi%%myél%pe'

al um num dandé SOryxioRaX k dpe noonpeinid asetoacsedt ean@t\@rloalﬁdklaﬂﬁrﬁﬁwum

al chol at esFﬁgcc%mg%u%'dgrgpy@o&nﬁngpz‘:@pyi@a%l1%@9 5267 BYL @kl URE Ui

di i sopropyla num sec-butyrat’e, alum num ethyl ate, etc. These
conpounts Bagy®eCo useiesi iglty 26e PﬂmEO%I%I on of two or nore kinds
thereof. 20 In vipwiel th@ﬂulﬂgr@f tacé sf ot alieell sedisttaecaddherwof  as
wel | as reducing the co lreferr u of ghlescoupllng
agent addeangs gc?gl‘i’bt éééﬁ anﬁ:e a aseg%cmgogﬂp %St él % ht of
the total weefhtred tthrae r:bsmrsourmuptfhéhe iqp pﬁetaahegﬁﬁeertfoﬁﬁ &fti%n of the

present 23 t?VF@tﬁms I wadSRE Di higk N on0N0 06 baPLE iy wed ghrpooOvend he
i nsul ation iabilit len absorbing noisture, an ion-capturing agent can
be add®¥. WPﬁSHé‘ép"e PQ% %4¥%® i on capturing agent, there is no particul ar

linitation, and Phe abopeumenkiomed asihenisatdonRARidr odaphgdcagEnEet br
preventing ;20 .6oppLh, %@é"cbg%é'd?ga%%p@ﬁsem ¥idihdQul 1afor, exanphed a

triazi nethi ol oun bi sphenol reducin nt ¢ o U As the
copper darrﬁgfelb?%ﬁn’g}ﬁ PRE GYeRe EOnPaY Ridty2 P FF st ra{‘-(%“"t?lt"’ul 01“%1 all%ounﬁgga snet DB

(avai | abl e theamwamkyds of adhesive compositions may be layered to give

15 an adhesive film.
In this case, it is preferred that the first adhesive layer

comprises the above-mentioned adhesive composition and has a
curing degree according to differential scanning calorimeter
analysis (DSC) in a range of 0 to 40%, and the second adhesive
20 layer has a curing degree by DSC after heating and drying in
a range of 0 to 40%, and its content of the polymer compounds
is greater than that of the first film by 10 parts by weight
or more, or a curing degree by DSC of the second layer after
heating and drying is greater than that of the first layer by
25 S% or more. By changing the content of the polymer compound
or the curing degree by DSC as such, as compared to the first
layer,sufficientcircuitfilingpropertyandoozingresistance
from through-holes can be achieved at the same time. Further,
it is more preferred that the contents of the polymer compound
30 in the second layer is greater than that of the first layer by
10 to 40 parts by weight, or the curing degree by DSC is greater
than that of the first layer by 5 to 20%
Inc1dentally, the curing degree of an adhesive layer
after drying is measured by total calorific value for curing
35 at a state where heat generation ceased, and it was measured

using DSC (912 type DSC manufactured by Du Pont Co.}, with a



Seiyaku Co., trade name) can be mentioned, and as the copper 35 danage
preventing agent containing bisphenol reducing agent, Yoshi nox BB

(avail abl e from Yoshitom Seiyaku Co., trade name) 3 0 S E P 2004

be nentioned. In addition, inorganic ion adsorbents, such as zir%%gﬁjﬁﬁp
type, antinony type, bismuth type, magnesiumtype, and alum numtype
conpounds can be used, and various kinds of the conpounds are comercially
avail abl e from Toa Gosei Kagaku 5 Kogyo Co. under a trade name of IXE. In
view of obtaining an effect ainmed at by the addition and excellent heat

resi stance and. reduci ng the cost, pr.ef rred that the anopunt of the
i on capt ur TS e rteRfded s TgtEo° goligr/f“énbl wei ght, based on 100 parts
by wei ght of thes fhiénatibesd \aboyenpestht kéntheaiadhgisave- FRRd Sorrd@naitesi ve

conposi ti ogy, of atd*ﬁ%sﬁwse@hm' BYENtHONp PBYePE GOIBEiBA S ciphICkt a5 a
single layer, foll heating and curing to g ye.an adhesi ve film and
al so, rmreCOTt‘IPi%ﬁl'iW EPHHElﬁfn%d s?\}eexif’d‘r?bﬁgFff’On(lé’ nBy" Be 9§ eFed to give

I15 an ajhesd:yea fpoh fmelrnc dtpsuroh d@compat $bpe ofisrhr sdet eRexy lresfipr sanddhesi ve
ayer ; %‘oeéaﬂc}? éaf VE: PRI LY @?&%Q?%S&Mf 1 COURESLLEOFoANGNBAS R curing

degree acco?dl ng erent a scanni ng cal orimeter analysis (DSC) in
a
range of Othe AOwmenEAd St #Hee %@@ﬁé%ﬂﬁé‘s‘i%éwﬂp}f%ﬁﬁe‘? af5er P er,%‘rgl ﬁb’g‘i‘ﬂagz ee by
DSC af ter Q@%i@ﬁe@nﬂa ckrrw RG dsh - sactaa@etmr@oﬁo 40% and its content of

the pol yner corrpqg 81”“ i 5. greater th %p‘g%ﬁ 4!}@hfepsr shafidyp By & partsk

by wei ght or cur nasﬁegree e second | ayer after
heat i g angdrddyéndraissagriestasdst-Han s?haﬂtﬁfc"c‘#@ fiFae 'Ilé}élndﬁy%SSS% or

nmore. By chapgipgréhencan gpgs@;f,ttlheeﬂ@wﬂﬁfea@@rﬁmuﬁdlformtslneucuureng degr ee

by DSC as such, ,as conpared, to the first f " "
property aRB™BBYFHY r%sf%‘f%’rﬁ:‘é“sf Rasehr! 5§f%¥%ope%gcglnc' EQL : él\qg:f aI | It |hgg

same time. dFspeheed plidsq dredeerpheteraed 1tSHan§hé ‘E‘E)?ﬁ%‘rﬁeéi 3+t h®T pol ymer
conpound 3Q,Lp.tbe segoNh |@6’G'rpd1$ymg&e§i&6rM&haﬁléhadnd)fpdﬂm fioigihetrayer by

10 to 1450 pgrlgcsaypy ;%elglglhsthed [x;y éungngggkﬁ (py IB‘QI‘ 'S gr\ﬁaetw%rd in
the cross-section of the adhesive composition in a cured state,
which is polished and examined under, e.g., a scanning electron
microscope. In the adhesive composition of the present
invention, (c) the polymer compound comprises a sea phase, and

20 (a) the epoxy resin and (b) the curing agent thereof comprise
an island phase.

Further, in a section of the adhesive film of the present
invention after heating and curing, when X represents an area
of the sea phase and Y represents an area of the island phase

25 in the section, a ratio X/Y falls in a range of 0.1 to 1.

Further, adhesive film of the present invention, as shown
in Fig.6, is characterized in that the sea phase comprising the
polymer compounds appears more frequently in a proximate of a
surface of the adhesive film, and the epoxy resin and the curing

30 agent appearing as the island phase are less precipitated. As
shown above, the island phase appears less frequently and the
sea phase appears more frequently on a surface of the adhesive
film, it elevated adhesiveness. at an interface. On the other
hand, in the inside of the adhesive film, for example, at a

35 position 5 pum from the surface, the island phases are
precipitate frequently, therefore, even when a crack is



than that of the first layer by 5 to 20% Incidentally, the curing degree of
an adhesive layer after drying is neasured by total calorific value for
curing 35 at a state where heat generation ceased, and it was neasured

usi ng DSC (912 type DSC nmanufactured by Du Pont Co.), with a 3 0 $OEEP2HO04
31 raising tenperature rate of 10C/ m Pdte. As nentioned above, each of the
adhesi ve conposition and the adhesive filmof the present invention
conprises a conposition conprising (a) an epoxy resin, (b) a curing agent,
5 (c) a polyner conpound inconpatible with the epoxy resin, and optionally

(d) a fills.andlof (&) A.GUcl 99 BEEobet Aol . 2l ehln §f ea@eg@m@nents are

separ at ed Fito two phases of ter being cured as viewed

cross- sect Feonthéer é@fe adhes kv FPTPABL phel & tRR ST eFEPE ﬁ%vcﬁ“(?éf’@scal%at t he
cured 10 produgt ddesARe $hands:tm-504 -phaget Bt tucdihee "iinskands-ie sea
structure" in the present,.inven means. a. unun st r mpri si ng
a conti nuoBi? phad¥ g(‘?%‘?vearlrléq’d °tnott§ se?i" vt % ér}cdd)strpeer geggkﬁalg%as(c{eferred
to as "3 sl pnesd)leescrinsede nf fhe fibmansindy pageoa_elreﬁ a ParPieR MNew
Material opeg ngbg{. Pol ymer 15 Al'l oy", published by KYORI TSU SHUPPAN CO.,

LTD., as viewed in the cross-secti on of th adhesavenecoréposhgl gn.in a
cured state, whTh HatigoPVdned BhHel SAnh&daifddPd ¥'q.5%%aP2edhnthg
el ectron Hizérﬁé@t):p@nai neddwe :adheslsueedoapoémllmof the pr esent

i nventi on, rg&g r(1b3 8§ﬁ¥gec¥f 80@(9% Genpd %%§e§1$@afﬂma§?1a andnrOnga) the

epoxy resi € curing agent thereof conprise an_ island phase.
Furthexrg in a sel;t:ctmom)ic mieradheBe vESE) | nRoTa4aFe Bt ERénEIIP R Bn after
heating and curiggg WesexX faﬁ'ﬁ]’cﬁﬁ@/nts an area of the sea phase and Y

represents an area of the islaod phase 25.in_th e/ Y falls
in a range ‘éf OAlt’E%“slparelftﬁtfﬁ P, ghea‘su\?éf 121&31?5‘3&hSJ qB?ea:nec{n% i pyenti on,

as shown in Fi ghécknesehiladsemprages non h"dtlst ﬁ@“s@ﬁ°b‘ﬁasaé’dc8 F4fng the
pol yner compoundgiapgsale apaeea O d e ylbngat}pﬁrmshapesofde&aC!wMace of

the adheSIVe fIIHL angagg é?Q’Jh %@a@qgikeetﬁgr&éﬁbht (Wwx) of the
detached film. Wx corresponds to Sx (surface area of the
island parts) X p X t.
(3) As to an area for the sea phase, from the square with a
side of 10 um long, an area which is left behind after
20 removing the island parts (the sea parts) are detached in
the same manner as the above, and a weight of the detached

film (Wy) is measured. Similarly, Wy corresponds to Sy

X p X t.
(4) A ratio of Wx/Wy is Sx X p Xt /Sy XpXts= Sx/Sy, which
25 corresponds to a ratio of surface areas.
(S5) Procedures (1) to (4) are repeated for 5 times, and an

obtained average value of Wx/Wy is taken as X/Y.
In the present invention, each of the adhesive composition
and the adhesive film of the present invention wherein the
30 components thereof are separated into two phases after being
cured in the section therxeof, is attained by an adhesive
composition which comprises an epoxy resin, a cyanate resin,
a phenolic resin and a curing agent thereof, a polymer compopnd
incompatible with these resins, for example, an acryl rubber,
35 an acrylonitrile-butadiene rubber, a silicone rubber,

polyurethane, polyimide, polyamideimide, and a copolymer or a



30 agent appearing as the island phase are | ess precipitated. As shown
above, the island phase appears |less frequently and the sea phase appears
nore frequently on a surface of the adhesive film it elevated
adhes!venees.at an interface. On the other hand, in the inside of(tgie 2004
adhesive film for exanple, at a 35 pdsition 5 pm from the surface, the

i sland phases are precipitate frequently, therefore, even when a crack is
30SEP2004 32 generated, it serves to prevent the crack from spreading
Further, the adhesive conposition of the present invention can give ah

adhesi ve fil.mwict hya Bhr phase Stvustding ianruhieh dhe/osea qha '
% revail
the filmsurface and the |slan<§£ 1hase g areva Is in |/$1S|de qf ?g; f;lllmS o
a

only by cGRGEAGTEEQar nPERPHMRR 'H]i'e SRRV R JFTANES §
\ nd h
and t he seairfihgsehienadhbeigectilnal ar ea is neasured as follows. (1) Pnaze

photo of a Sectiop, ol LUenBRNNE Il | EXBY cdeSGalmbitne 18 &ealmiag! C

m croscope (SE , a square a side of 10m isS,s d n
t r anspér eraxdeilmng efhesien BGtmegenER e 9 PRafAE %Pcpgcl lf’ﬁ?rééﬁ’esg (%/) |(§) A
nmount ed onuddesc SEMphatfesandnats, tiheis pskandsearatr eeedvwbyrasgpen al ong

t heir shapes, detaching 15 the i sl an
of the detUEHSFS it g9\1( Pé™es Jb%dgnﬁgi é%n %gﬁsgéggggwgfy\ela?gt ag\cll\k)

parts) X [réQattlo(r(s)hl,nsregraﬁe@?fe@ Wbrtl’t%efoééé’wﬁﬁaséorwb‘?n {We' square with a
side of 10 pmlong, an area which is left behind after 20 rerm\()l ng the

island parts (the sea parts) are detached in the manner as the
abo
and alWei ght of the d@fachéd3-film (W) is rreasurzgwaSi mlarly, W 'e

corresponds to Sy x pxt (4) Aratio of W/ W is SX XP X1t / Sy X P Xt

Sx/ Sy, whigh, Q:'"fd%nt Qui ekralple@ iphesYr bacenar easand Hhareocedur e
1) t 4 S
(B got g%;;;,e%f&nepggate (008 LhMES., DA 20 QRLG neg. aveheee wplve of

Further, from the viewpoint of obtaining still higher adhesion
15 between the sea phase and the island phase, it is preferred that,
in the above formula (1), the relationship: S/(Vln) > 4.0 is

satisfied.
In the present invention, there is provided an adhesive

film which can attain a long half-life of a resin flaw rate after
20 a heat-treatment at 60°C, relative to a ratie of the polymer
contained in the adhesive composition. h :
That is, the adhesive composition of the present invention
also satisfies a relation of H = 140 X ¢°, wherein (H, in hour)
represents a half-life of a flow amount of resin after
25 heat-treatment at 60°C and (¢) represents a weight fraction of
a weight of the polymer (B) based on the total amount of the
epoxy resin, the curing agent, and the polymer (A+B). This
results in an adhesive £ilm that has connection reliability and
heat resistance at the same time, has a longer storage life at
30 room temperature, thereby enabling a prolonged storage and
ensuring a storing stability.

Incidentally, a decreased amount of the flaw rate is
measured as follows. Adhesive films are left in a thermostatic
bath kept at 60°C, for 12h, 24h, 48h, 72h, 96h, 120h, 180h and

35 240h, and then, the adhesive films for testing are taken out

and each sample is cut out in a rectangular shape of 2cm X 1lcm.



In the present invention, each of the adhesive conposition and the
adhesive filmof the present invention wherein the 30 conponents thereof
are separated into two phases after being cured in the section thefhﬁ"?gp des
attai ned by an adhesive conposition which conprises an epoxy resin;
cyanate resin, a phenolic resin and Acuri ng agent thereof, a polyner
conpound inconpatible with these resins, for exanple, an acryl rubber, 35
an acrylonitril e-butadi ene rubber, a silicone rubber, polyurethane,

pol yi m de, pol yam dei m de, and a copol yner or a 33 30SEP2004 m xture
thereof, apnd QphixAA! hYeds hiakheheafintaatanedny raccet 6ragwvo Coon . by an

adhesive fil mobtained by heating. and curing_th h¥esdidms bR the
present i riy@FRESSHT F P b tHfe 1V 8%89)?‘?\ ol t(l})’f%t Sa?lpﬁ?lnég%gsggc%% ent. adhesi on
bet ween t he seayphrsteandtt beots! andtphaseatiavg avedall énsamphesi Veness, it

is preferred fhat cthe JwRPHRSER 26ROPIE@02ea0suPhasR Ardlang issidand phase
and satisfy a refatl onshi p represented hy the i

] fall °¥cﬂ?s%ﬁéﬁy' angl): 10
S/ Tv > 53. 60f TPeviet &9 W 3Teh§rIE o Tat dutePo bt gﬁéry 0 I sI"and phase
repr esent egh by S adjed taBrapeai of taksectsi antiepraseyntted Byflew Fmpiirer, from
t he viewpoi nt of obtaining still .higher j glonveen: e s@a phase
and the i sPLfP PRAZEZEFP 'Tg%m%#eefwel?r?’ga%t lﬁ%?‘?iﬁéle%qt %g pbov gft(:)r mila (1), the
rel ati onshapingtiwh/valus.4 Dhe §nigapl yRilag. 19 ﬁ°‘f‘?\%r‘b‘f§§e€ﬁtawi af’ln\lloel’l]?tl on, there
is provi dege arhadhasi e thib o cfteanhabt fhe fod oregrrakiveiFerisid a resin

flaw rate after 20 a heat-treatnent at 6 nelaihyént Qsagetdfsed the
pol yner® cBhtEWed?Ph & Fé°&dnedi t\:/lémecgﬁﬁgs?kt% Sa v That 15, the. adhesive

conposi t i oby Glo%t e dpfésedtas aveitti-dafeal KNSEEIRFIFLPEEVEFATPE 'Y H Zz 140
XV, whereif,{its i dhd Q) crEEPL 8§ Efe ashphbekbfiecofgiavef hovnanewaid of resin
after 25 heat-treatnent at ﬁggg&%gg %ggp{ eése&;g,ea wei ght fraction of a

wei ght of the Po}ymer™q 8 e total amount of the  epoxy resin,
the curing agentThendnEhévpotameys {FAGE) of TR PePESE| YRVIHFIGE HANGSi ve 111 m
that hPSS Cgmg?ftvjeqr&hrte-lllbégi1lzitte)/o§-rﬂds by weight or less when it is heated
at 270°C. This prevents it from spoiling the peripheral device
when it is used.
The adhesive film obtained by heating and drying the
adhesive composition of the present invention is press-bonded
20 onto an outer connection part in a semi-cured state (B stage),
and cured. At this point, when residual volatile composition
remains in a large amount, the film jtself produces foams at
thetimeofcuring,producingzavoidinsidethefilmandlowering
reliability. Wheﬁ relation between foaming at curing and an
25 amount of residual volatile component is studied, it has been
found that by keeping the amount of residual volatile component
3% or less, foaming is decreased at a time of curing. Further,
the amount of the residual volatile component of the adhesive

film is calculated from the formula (2), from the weights of

30 the adhesive film before and after curing at 170°C/1nh.

The residual volatile component fraction (%) =
{ (weight of the film before curing - weight of the film after
curing) / weight of the film before curing)] X 100 (2)

35
In the present invention, there is provided an adhesive



heat resistance at the sanme tinme, has a longer storage |life at 30 room
tenperature, thereby enabling a prolonged storage and ensuring a storing
stability. Incidentally, a decreased anount of the flawrate is neasured
as follows. Adhesive filnms are left in a thernostatic bath kept at;ﬁ%gﬁ
for 12h, 24h, 48h, 72h, 96h, 120h, 1806R and 35 240h, and then, thé?{ Rve
films for testing are taken out and each sanple is cut out in a

rectangul ar shape of 2cm X I cm 30SEP2004 34 Using a heat press machine
(manuf actured by Tester Sangyo Co. a pressure of 2MPa is applied on the
sanpl e forgifi, %%%%@S Ofen & éh%%ul@@tgfi Al H8QG e b E S eabififa Sing 4
sanples, a maximumflaw w d of the adhesive oozed out fromthe |ong side
5 of the rete FnguThis esspeas hedmal stirssnnedd oFtigecArepapte, 2afkt an
average thereofanies ttmléenpasv@néécgférwmuabn Af f& averad@iinttheof i B 444 r eat ed

sanpl e w t hout bEIl’hg kf 60C is taken as an initial value. The initial
enerat low, crac
value is ¢ rrpare o F1 dw'a am)unts ]f the sanpl es taken out after heating

for redpective dé!m@@niélé? tilre meaadreamereatfi et tens Wremoghevs Ifw anount
i s decr easgfhs by HQNiisS cdefirgdoas s hadifirdvd . e. Fi”f'?t r eérﬁtald?ﬂasb.@e\/\een t he

fl t d the t ti d

nal -1 o FETRETE {8 FBMR RE bR b e =noRe SAdsTTdRorpba: FIITTF  he

present i nverso gn tasuvaedldt sval’t st ghheol OSSO atrepafe 2Vchy edef ght. or | ess

when it i spheatiedq @11 £70C,,THLE AT GVeRLsnld Jé%gmg kbDg dihg gpat i pher al
T esl v ob

device when it eating_and drying
t he ald’hes‘l’@’el‘?:&ﬁ’ﬁéé’ﬁlﬁﬁ COPSEtRBE PRk AE ]ir?\?eh?lkc?ntPs b cuged oﬁfdlé’d 20 onto
an outer czonmtumnfpamtls rpua Sﬁﬁthé:lh’a&dl shateta{ Eiestp@ge)uaedrwlmh At this

poi nt, Whe?tl&%SI dfl VOlda.ILele I??gpﬂs' § f:tlo a ela gsg o?‘ 9% caurg)%t the

filmitsel roduces Toans. at t rreo ngav0|d|n5|de
the film ahdl™ 8ReMeIGurLE| iHsm vhich V\ﬁ’é?ﬂ%%{“atil-‘bﬁs Bét%?e‘srflfcdé#l Hglat curing

and an 25 pmgdEcuifadedSiadeakdynlats | ehe granant (3$ seudwed, it -has been
found jthat by keeping the anpunt of residual volatile conponent

E' = L'W/ (AL*8) (3)

In the present invention, there is provided an adhesive
film comprising a laminated cured product of the adhesive
20 composition of the present invention and a polyimide £ilm, which
exhibits a peeling strength measured at 240°C of 50 N/m or more.
Measurement of the peeling strength is carried out as
follows. Using a hot roll laminator, polyimide films with a
thickness of 50 um are attached on both surface of the adhesive
25 film and cured under conditions of temperature: B80°C,
press-bonding rate: 0.3 m/minute, and pressure: 0.3 MPa. The
laminated and cured product is cut with a width of 10 mm to give
an evaluation sample, and a value is obtained when the film is
peeled at an angle of 180° at a peeling rate of 50mm/minute,
30 using Tensilon : tensile testing machine (manufactured by TOYO
BALDWIN Co., trade name:UTM-4-100). Three samples are
measured, and an average value is taken as peeling strength.
In the present invention, there is provided an adhesive
film which does not suffer peeling with a diameter of 2mm or

35 more in the laminated and cured product, in a heat treatment

at 260°C for 120 seconds after moisture absorption.



3% or less, foamng is decreased at a tinme of curing. Further, the anount
of the residual volatile conponent of the adhesive filmis calculated from
the formula (2), fromthe weights of 30 the adhesive filmbefore and after
curing at 170C 1 h. The residual volatile conponent fraction ($) | (U %m
of the filmbefore curing - weight of 3téhe filmafter curing) / wél\éﬁ?

the filmbefore curing) X 100 (2) 35 In the present invention, there is
provi ded an adhesive 3 5 3 0 S E P 2004 filmhaving a tensile nodul us of
elasticity of 1 to 10 MPa at 240C. This ensures thermal stress noderating

property and at the sanme tine, prevents g}ener,ati onJ[ of, atbedndrggutthe film
and generati on B¢ ReCAEPSWPTIRAIAEY 8| RS ®oart§e 1 HY HESSUPERRNT " of t he

tensil e nogetes nefistakrasid addpt iich taevaedaoat aastdbl dwms. IR thet samm

adhesive conposition with an initial f L) apdyanidd ckness
of 50 pm i 82EuFEA 5 S‘ﬁn erfaofnefsﬁéﬁ’?,en%%Qgég%g#negzgtgg}rléed 'f?l m The cured
filmis bathedsiwieh theshieghasscobaih teptrear t2aoed 19 Wethe SHPPRSS ng a

consta 'Bgdu% datt Os 1 kG 10 abfae coweed £hdMhe Aldreimadtea@ Bnlintusequt in
the bath and its tenperature reaches _240C gl ongat ed Iaenn%ggléékio@nd
sectional BFERUES):HFVERE QUured 2§ iAint a8 @3l BU S ¥ Pt whirch ot ehsi | e

nmodul us of sghpsti Cittry a( Ehg rmdst bl bhahedtlae comdilieg &0e t3ud fesrted| &o ( 3)
below. 15 E .= L'W/. (ALS). (3),.] h S i i tflgere i s provided
an adhesi vg‘mflt\“ﬁ?c%]cr’r%)?lféglln‘én g J;%%ngfgégcﬁ?gﬁfg‘?%lc?rbgf ?he adhesive 20
conposi t i omespethieupe eSSAC andvesits wiveahumbd by RH deB 5% | nTR§PERI8Xhi bits a
peel i ngy st Lenat h Measur 8Haal1 Z4QCiaf a bINGR bathkept akbastr exfdnandf the
peeling strength is carried out_as follqwus. U%i ng. a QQE é&lbl Aham' nat or,

pol yi m de RBPM& WieIPer tiMRileknetReHiaED %ﬂeérvg al' T 58hEE R both surface of

t he adhesi egis2bntkl of apelexined under conditions of tenperature: 80C,

press-bonding rage: 0, 3, 00L& AL @BSUEEL s GrdviBaa dheanleaniaat ed and

cured product is cut with a width of .10 mmto giye .
P filmwitha lowelasticity modulus, whos sgorageelastlcmodule

15 is 10 to 2000 MPa at 25°C and 3 to 50 MPa at 260°C. This leads
to an effect for moderating thermal stress generated due to a
difference in coefficient of thermal expansion between a
semiconductor chip and a supporting material, thereby
preventing peelings and cracks. Further, it is excellent in

20 handling property of the adhesive and in accuracy of a thickness
of the adhesive layer, thereby preventing generation of reflow
crack.

Measurement of storage elastic module is carried out
using a dynamic modulus of viscoelasticity measuring device

25 (manufactured by Reclogy Co., DVE-V4), applying a tensile load
to the adhesive cured product, under condition of frequency of
10 Hz and temperature elevating rate of 5 to 10°C/minute,
according to a temperature-dependent measurement mode in which
measurement is carried out from -50°C to 300°C.

30 In the present invention, there is provided a
semiconductor device which does not suffer peeling with a
diameter of 1mm or more between the adhesive layer and a
semiconductorchip,whean:passesthroughzareflowfurnacekept
at 260°C for 120 seconds, after 168 hours of moisture absorption

35 treatment at 85°C and relative humidity of 85%.
Measurement of the reflow resistance is carried out as



an evaluation sanple, and a value is obtained when the filmis peeled at
an angle of 180 at a peeling rate of 50m m nute, 30 using Tensilon :
tensile testing machi ne (manufactured by TORO BALDWN Co., trade

nanme: UTM 4-100) . Three sanples are neasured, and an average val u3e05 2004
taken as peeling strength. In the presgnt invention, there is provide
adhesive film which does not suffer peeling with a diameter of 2mm or 35
nore in the lam nated and cured product, in a heat treatnment at 260C for
120 seconds after noi sture absorption. 3 6 3 0 S E P 2004 The peeling
property of the polyimde | am nated product after IhStUI’ absorgtl on is

eval uat ed &91GMSowsT® PR dHEe sddifel T nASE™aSORgRG PP PAP ARSI RaRT of
peel i ng st pRAGGs P ¥ipdiigemni Bklfmmmidh & chickkaes o £ofs pmta pansapeoatt ached

on both surf caet‘gaééu%é hgg %qf}ggl Vt% g#g%@giggaggnaae%i Bevhagisapbed and

cured pr oddct 0 a si Ive an eval uation
sanpl e. | nhaviimer potdex |b@1batﬁpr"tqﬁb°§aﬁm19é§ %%%C%GBFéGPéd AGCORBL BB ur e

ﬁttj;ozim f/o? tfoojgﬂ%%gqlé-r’ﬁﬁagadﬂsmm'ow Ofh 0f SEﬁﬂB@ﬁ@ﬂiw&: a8bcanrdmpekat i ve
0 e sa are taken out and pl
3¢ papsedsn ngh TR0k reibbrbars e AUASREEE =8

bat h kept €y are obser ved Wt h
respect to sexicsbentke ofaxjeeini ngmpénatiee presesntr fanemti she 3mrle i8

ded h f
brovided ag RNgeMB-cdy ML PPl LA Chhy JRAUMUSWIBPSRaShaRA0e

| eads to ari-teiaﬁeéf’of"oFe’ﬁ%I’é?ﬁﬁ‘ﬁg TREF n@Y c rlegs§35§ﬁéfgtg‘|§r ci’uélf“S a
di ff er gpce dna @oRf fsiagibeBt i 8f obherved mxgdreicenchetweanien weycenduct or

chip anda pporti.ng materi al
Further, | S NPRBeRaR AT P G iRy op Aot S A sRnEha I k0T

accuracy ofgealetmltcldnegsthefwml%tdhem ve | ayer, thereby preventing
generation of refyl eWe SFégdnt NRIeuiesRNt tidrstiar dge thkaspioviteduke is

25" (manuf aCCHEEd Ty Tol 285 eoT et i SRaah ke LR TR 18 OF e
adhesi ¥ cumec lreodtutct 2dbrdér esensiandono vfairlddireneyn @ressing, which

can be thermally press-bonded with a small pressure of 0.01 to
0.5 MPa in connecting a semiconductor chip and an outer
connection part with a wiring which supports the chip or
connecting semiconductor chips themselves. In order to obtain

20 an excellent press-bonding property with such a small pressure
as in the present invention, it is important to control a melt
viscosity at a press-bonding temperature of the adhesive film
in a specific range.

Characteristic values of the adhesive film have a large

25 influence on press-bonding property and laminating property of
the adhesive film. That is, as controlling factors of
press-bonding property and laminating property evaluated by an
existence of voids and amount of oozing, there are mentioned
melt viscosity, press-bonding temperature, press-bonding

30 pressure, press-bonding time and a thickness of the adhesive
film. However, the press-bonding time and a thickness of the
adhesive film is determined by production efficiency and values
required for the film, whereby it has less freedom since it is
practiced in a limited range. Therefore, main controlling

35 factors are melt viscosity of the film and a press-bonding

pressure at a press-bonding temperature and a laminating



10 Hz and tenperature elevating rate of 5 to 100 mnute, according to a

t enper at ur e- dependent neasurenent node in which neasurenent is carried out
from-50C to 300C. 30 In the present invention, there is provided a

sem conduct or device which does not suffer peeling with a di amet ep S?ﬁ Znhpm
or nore between the adhesive |ayer and8a sem conductor chip, when'i

passes through a ref | ow furnace kept at 260C for 120 seconds, after 168
hours of noisture absorption 35 treatnment at 85C and relative humdity of
85% Measurenent of the reflow resistance is carried out as ~7 3 0 SEP 2004
follows. To an adhesive film a sem conductor chip and a wiring board using
a pol yi m de*TR¥M Wi% a thi ckness of 25Jm as a support are attached and
cured, to prepansimgagheshdect rmdeMifcersanple mdianiinggvseteertied.l s f or ned
on single pieae. {NetRol . wacker di0g.31 oy ALK, 5ta0dalch i Sy thi S
sem conductor” device sanple 1S passed 3{ rough an IR refl ow furnace whose

t enper at urand <l amwina ts@ ot RAPPEREY nEXiSHVRiednperRt LFRt bty -s@PPatl 35 the

sampl e g s rkefd tHat24RCee1462C HoEs20b&arianddropett ¢ anldetiadbvarimng | eavi ng
it at roomtenperature. This yche i's re&g}?‘; e.ldvef c%rn?’n Loes. df. and the
sanpl e i s PHRTVBY B ARG eEbEBFYat PO~ By %n 0l F&soni ¢ m croscope
whet her orvietopee) idigs antb‘cracks ar eorgeaerai®d on ldéres.sangl B2s |y the
present i nyent .00 LOEL G, 5 LUrL Rers prguigled AP ppdhesiyestibandar,
connecting Sem conductor chips; that is 15 excellent i n adhesiveness and
wor kabi | i t yeTtR@¥fe ptedsi ng, which can be thermally press-bonded w th a small
pressuree of 0.0lrd @nhi@. SaddPa the sennedtisicngiaysefhitbenddiceorve il pmaird an
outer —connection, par ' LEL ' SUPLOLd S, Lhe &hiRiaRkd wpnnecting
seni conduct 9% S 2hT HS ae%fe{]?/lgg%:éhr}glra\égeur&[% ot ain 20 an excel | ent

pr ess- bonda g lprndpeetyvaliven sDbat &ssmedlt piesesttey (A5 ainthhadpeestht
invention, giini $si PO idd By me@BLE@hgach®hde Mi sOOSIKngsat of press- bondi ng
tenperature_of the adhesive film in_a specifi 2 m@1ahariggisdiC

val ues of ?Wée%ﬂﬁ"é§i1§$%fyi IR REVE %llogrggte aﬁgé%‘%ﬁg‘g%gémon press- bondi ng
properiy aad tafdnadipweduteperingdotime, and by solving the following

equation (4) with respect to n:

3vy? 1 1
t=n ( 2 — el AR 4)

87F \ z yA9)

(wherein z, represents a thickness of an adhesive fi;m
20 before applying load, z represents a thickness of the adhesive
film after applying load, V represents a volume of the adhesive
film, F represents load applied, and t represents a time for
applying load).
Adhesive films different in composition of a several
25 kinds of resins are prepared, and the adhesive films are
press-bonded onto an outer connection part having a surface
unevenness, varying a press-bonding temperature and a
press-bonding time in some cases. It is studied how the melt
viscosity and the press-bonding pressure have an effect on the
30 press-bonding property and the laminating property of the
adhesive film, that is, on void and oozing. In order to carry
out bonding by press-bonding with a small pressure of 0.5 MPa
or less, without leaving voids, the melt viscosity of the

adhesive film at a press-bonding temperature should be 1 X 10°



t he adhesive film That is, as controlling factors of press-bonding
property and | am nating property evaluated by an existence of voids and
anount of oozing, there are nentioned nelt viscosity, press-bonding
tenperature, press-bonding 30 pressure, press-bonding tine and a t3y $HproggEs
of the adhesive film However, the pr¥ss-bonding time and a thickness of
the adhesive filmis determ ned by production efficiency and val ues
required for the film whereby it has Iess freedomsince it is practiced
inalimted range. Therefore, main controlling 35 factors are nelt

viscosity of thefllmandapres bondi n es
t enper at ur £2ant ®3 195 naftig & 3 3D agoﬁgls %82%{]%%3 g%ﬁégsc%ﬁg&@ "
adhesi ve fithesodiffieraniuntm Stelun ng Yessosthé erclt jvifsicgeas® ehathe he mel t

Viscosity hageQivereSss RN gk 44 ORpaliig 8efpé Al isRgupaapenst y ie st udi ed
gquantitatively, and it is 5 found that an excellent press-bonding property

and | am nafengs Pt dPEty are obt ai ned when the adhesive filmhas a nelt
Vi scosisy of 1 Xxd&idRantald yor a mes satrel Dol s/ etsatdhd MBS o lees t
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15 adhesive film at a press-bonding temperature in a range of 5 -
X 10 to 1 X 10° Pa*s, preferably, in a range of 1 X 10% to 1
X 10° Pa - s at a temperature range of 140 to 180°C, it is possible
to carry out press-bonding even with a small pressure, without
causing voids and excessive oozing.

20 Wwhen the data from Examples and Comparative Examples are
analyzed, when the melt viscosity of the adhesive film falls
withintheabove-mentionedrange,asshowninFig.4,thesmaller
the melt viscosity is, it is possible to carry out thermal
press-bonding with a smaller pressure.

25 Moreover, when relation between parameters F(Pa)
t(s)/n(rPas), using a melt viscosity at a press-bonding
temperature (n), a press-bonding pressure (F), press-bonding
time (t), and press-bonding property are analyzed, as shown in
Fig.S,theadhesivefilmsatisfyingthefollowingequation(5);

30 1 X 10 < F(Pa) - t(s)/n(pas) = 5 X 10°
canbepuess-bondedwithoutcausingvoidsandexcessiveoozing.

Further, in a wafer back surface attaching and
press-bonding method, since a back surface of a wafer has no
unevenness on the surface different from the outer connection

35 part, laminating an adhesive film thereon is carried out under

condition of a temperature at around 100°C which is lower than



Adhesive filnms different in conposition of a several 25 kinds of resins
are prepared, and the adhesive filns are press-bonded onto an outer
connection part having a surface unevenness, varying a press-bondi ng
tenperature and a press-bonding tinme in sone cases. It is studigﬂ%ggwgmhe
melt viscosity and the press-bondi ng4pressure have an effect on the 3
press-bondi ng property and the |am nating property of the adhesive film
that is, on void and oozing. In order to carry out bonding by
press-bonding with a small pressure of 0.5 MPa or less, wthout |eaving

voids, the nelt viscasity of the  adhesi I Sreopding
t enper at ur @ BHoiA CPQD PO ETEBeRR Y %’ %éslh H‘f‘{né‘ E}sjlregr% less. Also as to
an anount bp bOAFmy;, RAsSOr derthbs kexge. tqﬁéaééfpnﬁeéﬂﬁﬁ?ltthﬁ m&htor |ess, the

melt viscoghtyoofcy g tﬁgfmfe\éqvel FMtand §5£55q bandhagdremperat e shoul d
be 5 X 10 Pa , s or nore. | nci dent aj |

pressure e f.at 0.5
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by usifng aiteekity foft tite pradesive BXoeedsa tlimg nriAge, tenpereffugerhaht be
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eCt i

chip terni naksinmden Rezeeqd- Bbﬁd?ws%"é’r n‘fllﬁé’l §98fnt%t%t?t &Pt on part
has become.gpalheéxr. and it is inpossible to carry out |ead-bonding if

oozing of the hesive fi I m exc n d0re.23:8C6¢1 tnk aRohes the
terminals. Theref'dte, fqﬁ ‘cont 1l ?%ge?%écprre Vi sccfs?l tly of the 15 adhesive

filmatoa ptiesssboesiay tmerrpéhatsuve film atapfl ofang 1R01@ Mp 231730995 Pa - s,
preferably ¢i 0 @ fANGE10% 10X 1QRehOrte r4ti@ Ba tBeatelr témpesatie® range

of 140 to 180C, it is possible to car (e v h a
smal | presddrd® WRiehb ge'céﬁg‘Pﬁﬁa\t}Bfﬁls‘{% ex(g: S@?\;@%&gﬁ‘%g%@ﬂsﬂi t he
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the above-mentioned temperature of 100°C and at a press-bonding

temperature of 140°C to 180°C.
Further, also as to adhesion of the adhesive film onto

a metal dicing mold or onto a conveyer, and as to peeling from
20 a dicing tape, correlations with the properties of the adhesive
film are studied, and it was found that they have a correlation
with an adhesiveness at room temperature. AS an index of
adhesiveness, that is tack property, Probe tack test method as
described in JISZ0237 is used. Probe tack test method is a
25 method in which a prove is contacted with an adhesive film while
applyinga;nedeterminedloadforeapredeterminedtime,andthen,
a force is measured required for peeling a probe from the
adhesive filmina vertical direction. Asto adhesion to ametal
mold and peeling from a dicing tape, when a tack load measured
30 at 25°C by the Probe tack method is in a range of 2 to 20 gf,
there is observed no adhesion to the metal mold, and peeling
from the dicing tape is possible, thereby being excellent in
workability, since adhesiveness between the adhesive £ilm and
the protective film is good.
35 The melt viscosity (n) of the adhesive film at a
press-bonding temperature can be adjusted in the



press-bonding with a smaller pressure. 25 Mreover, when relation between
paraneters F(Pa) t(s)/(Pas), using a nelt viscosity at a press-bondinge
tenperature (n), a press-bonding pressure(F), press-bonding tinme (t) and
press-bondi ng property are anal yzed, as shown in Fig. 5, the adBesSEPQIli | m
satisfying the followng equation (5)41 30 1 X 10 SF (Pa) -t (s) /f1
(Pas) S 5 X 103 can be press -bonded w thout causing voids and excessive
oozing. Further, in a wafer back surface attaching and press-bonding

met hod, since a back surface of a wafer has no unevenness on the surface

dlfferent fromthe outer, connection 3 | ami_na N n fil
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FiP
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On the other hand, it is possible to control a melt
viscosity of the adhesive film by adjusting a semi-cured state
of the film by a coating condition for filming a resin varnish,
such as coating temperature and coating time. Especially, the

20 melt viscosity of the adhesive film can be adjusted in the range
of the present invention by heating and drying at a moderately
low temperature of 80 to 100°C after coating the resin varnish,
followed by selecting an appropriate heating temperature and
a heating time within a range of 110 to 150 °C based on the resin

25 composition.

In order to adjust the tack load of the adhesive film
measured at 25°C within a range of 2 to 20 gf, the ratio A/B
is more preferably in a range exceeding 1 and 3.3 or less, where
A is the total amount of the epoxy resin and the curing agent

30 thereof and B is the amount of the polymer compound, and is
especially preferably in a range of 1.25 to 3.3. Further, a
weight average molecular weight of the polymer compound is
preferably in a range of 300,000 to 800,000. In addition, the
tack load can be .adjusted in a range of 2 to 20 gf by controlling

35 a coating condition at the time of production of the film.

Further, the adhesive filmusing the adhesive composition



adhesi veness, that is tack property, Probe tack test nethod i

in 71520237 is used. Probe tack tegt method is a 25 net hod igsmggﬁcgl lS(ragve
is contacted with an adhesive filmwhile applying a predeternined |oad for
a predeternmined tine, and then, a force is measured required ford (pHE®INWHg a
probe fromthe adhesive filmin a verical direction. As to adhesion to a
nmetal nold and peeling froma dicing tape, when a tack | oad neasured 30 at
25C by the Probe tack nethod is in a range of 2 to 20 gf, there is
observed no adhesion to the netal nold, and peeling fromthe dicing tape

i s possible, thereby being excellent i rkabi li.ty, . si j
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_ _ ymer conpound. In,. .addition, .n arnder cpptrol th I
viscosity 8F°’EE%_S 2 i 5 itﬁi‘r% Xf’liiol?%lﬁ%oté? nfq&q‘r'aﬁtagsggglgx 102 t gelt X
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Further, t{pe,ei ghlorReeledger 804 apliloar 1 ¥es ghineoftobhenpad iy e &8 ferred
15 to be from 300, 000 toe800,000. On the ot her haond,nigt ?/s Sossirgri to

control a REPESSYi SR ¥ SSe adhesive filmby adjusting a sem -cured
state of the fitme bghastoafiny coré prenehbrinfvienying ey eSPHERAFFT sh,

such as coalinget eRPeL Al uns, Ad 6996 hh%cE T 8Bsp&adRed ey adhbei® nelt
Vi scosity o%’ ?he.a‘gﬁesﬁ'ebﬁ | m csan b,eeaglj ustse%l in the regﬁ e l.
15 composition of the present invention 1in J%e solveng to give a

varnish, coating the same onto a support and by heating to
evaporate the solvent. The heating conditions in this process

arepreferably,forexample,frmnBOtoZSO'CandfromlOndnutes
to 20 hours.

20 As the support, s plastic film such as
polytetrafluoroethylene, polyethylenetelephthalate,
polyethylene, polypropylene, polymethylpentene, polyimide,
etc. can be used, and these supports can be used after
release-treating their surfaces. The support can be peeled

25 off upon use so that the adhesive layer is used alone, or it
can be removed later, so that the support can be used together
with an adhesive film.

As to the above-mentioned solvent for varnish, it is not
specifically limited, but wher the volatile property is

30 considered, a solvent with a relatively low boiling point can
be preferably used, for example, methanol, ethanol,
2-methoxyethanol, 2-butoxyethanol, methyl ethyl ketone,
acetone, methyl isobutyl ketone, 2-ethoxyethanol, toluene,
xylene, etc. Further, for the purpose of improving the coating

35 properties, a solvent witha relatively high boiling point such

as dimethylacetamide, dimethylformamide, N-methylpyrrolidone,



of the present invention by heating and drying at a noderately |ow
tenperature of 80 to 100C after coating the resin varnish, followed by

sel ecting an appropriate heating tenperature and a heating tine V\g[iggpn &
range of 110 to 150 C based on the resin 25 conposition. In order 0
adjust the tack | oad of the adhesive f43m neasured at 25C wthin a range
of 2 to 20 gf, the ratio AAB is nore preferably in a range exceeding 1 and
3.3 or less, where A is the total anobunt of the epoxy resin and the curing
agent 30 thereof and B is the amobunt of the polyrrer compound, and is

especi allngI gﬁ? abljn%/rhe, atlraglgg gt 1gdoato 3.3. Further, a weight average

nol ecul ar ymer “conmpound 1S preferabl in,a range of 300,
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I's pref e”sdbé_%&gqﬂm shaws ,acsmphbes dackd gadaand c&mgmafdluhdu tsa 5 The
above-nentioned resid vol'atile conponent fr.acti

100, (L the aoles ve
conposi ti oﬁthPraqssedltal’F‘é%‘ib’ro’h'f VBSFlrﬁtf fhel ehdR 2 oEb FoViEn A ioF e of t he
resi dual vebabbket CONPaREd prefei sl to empheyadheshod ifivhichtareerddyn i t sel f

broduces foare al, GHLLAG JDLACESS o WAING B0 L0l den il dother fi | m

causing a 16°d€ereaséd ty. By reducing the angunt of the re5| dual
vol ati1@ cemporesh. Fop%lmx%lb@%g%ndtlﬁ‘éc’f“@&ﬁllﬁ e thEPR SRR T protess can

be reduced;sThexadhestyerhi!l peobl taer pipsante inventidonecan béhpeépared in
a filmform by dissolvi 819 Q51 SYS [ e V, f8 gsth,@n of the
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pr esent varni sh, coating 8§ sanme onto
a support adidtby kReRY mpsi® isvApored et HEesAPFERE2CTHY H&st fAgEDnditi ons

in this pragessrodes dreherall yurboF 2xapé espdome8in tn@5@eCohnse from 10
m nut eSS separation and curing, a larger amount of the filler remains
in the epoxy resin phase, so that the effect of reinforcing
adhesion of the interface between the epoxy resin and the filler
is increased, thus improving the heat resistance of the
resultant cured product. After a varnish is prepared, the
20 varnish may be deaerated by vacuum deaeration, etc. to remove
foams in the varmish.

As a method for coating a varnish to a support film, a
known method can be used, and examples include a knife coating
method, a roll coating method, a spray coating method, a gravure

- 25 coating method, a bar coating method, a curtain coating method,
etc.

With respect to the thickness of the adhesive layer, there
is no particular limitation, but the thickness is preferably
3 to 300 um, more preferably 10 to 250 um, further preferably

30 25 to 200 ym. When the thickness is in this range, the adhesive
film can fully exhibit the stress relaxation effect, and at the

same time, it is advantageous from an economical point of view.
Further, for obtaining a desired thickness of the

adhesive layer in the adhesive film of the present invention,

35 two or more films can be attached to one another. 1In this case,

it is required to set conditions forxr attaching films so that



to 20 hours. 20 As the support, s plastic filmsuch as

pol ytetrafl uor oet hyl ene, pol yet hyl enet el epht hal ate, pol yet hyl ene

pol ypr opyl ene, pol ynet hyl pentene, polyimde, etc. can be used and t hese
supports can be used after release-treating their surfaces. The S0ippid 2004
can be peeled 25 off upon use so t hat 4¢he adhesive |l ayer is used al one, or
it can be renmpbved later, so that the support can be used together mﬁih an
adhesive film As to the above-nentioned solvent for varnish, it is not
specifically limted, but when the volatile property is 30 cbnsidered, a
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etc., or tbﬁ&emﬁaatbﬂg ltssedfnrrstc@rmcblthatae@wndl qrﬂhetsrweﬁ@s%frﬂ folAsitadn, when
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epoxy resin, a curi
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epoxy resipsgis frmmedma@teﬁ thppoesuldmant mwaxtoe erges pisdqeé aﬁehﬂrﬂem ve

conposi tion._ By, errpl a oductj 0 t fdial ot
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of rei nforC| n
ger in the second adhesive layer than the first adhesive

layer can also be prepared by coating a varnish comprising a
composition of the second adhesive layexr on a film-shaped

support, heating to remove a solvent, coating a varnish
comprising a composition of the first adhesive layer onto the
20 second adhesive layer, and heating again.

The thickness of the first and the second adhesive layers
are preferably 10 to 250um, respectively, but it is not limited
to this. 1In addition, the thickness of the adhesive film
comprising the laminated first adhesive layer and the second

25 adhesive layer is thinner than that of a circuit board, filling
property tends to be lowered.

The adhesive film of the present invention can be used
as a core material with adhesive film, by bonding the adhesive
films of the present invention on both surfaces of a core

30 material. In this case, the first adhesive layer may be
laminated on one surface of the core material, and the second
adhesive layer may be laminated on the other surface. The
thickness of the core material is preferably in the range of
from 5 to 200 um, but it is ﬁot limited to this range.

35 Withrespecttothematerialusedaszacorematerial,there

is no particular limitation, but it is preferably a



adhesion of the interface between the epoxy resin and the filler is

i ncreased, thus inproving the heat resistance of the resultant cured
product. After a varnish is prepared, the 20 varni sh nay be deaerated by
vacuum deaeration, etc. to renove foans in the varmsh. As a ne%ﬂgﬂgH&h
coating a varnish to a support film &5 known nethod can be used,

exanples include a knife coating nethod, a roll coating nethod, a spray
coating nethod, a gravure 25 coating nethod, a bar coating nethod, a
curtain coating nethod, etc. Wth respect to the thickness of the adhesive

| ayer, the i 0, rricular LiLpitation but,the thi-ckpessiySs preferably
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filmin whFBRTPRRL 23HES i RS OGS PEI OB Y THE” Presditt Pnventton are
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adhesi ve lggggrgggtpg %Fl &haned Ryt etk Pgu b Age friyisineand the second _
adhesive | ayer on "a support respecylvely, and by press-bondi ng and heati ng

t hese 1&dheshybenayke srafl upHaqtiyesrm CeBP 1 ¥R&Mbi e, it can be prepared by
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themsel ves by 8 hob ool 1A.NAGNLoLBaLRYE ¢85, dhek ldopmghaped adhesi ve
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the film shapadpSaPPOEtrdEin, ba peedussnar @oivar ihi bnfiFurfdrer caanbadhesi ve
filmi JI:]S\Ahiu%Qdafggrxi'en&cdier%r %%ei glastic modulus of the adhesive layer.

The adhesive layers formed on both surfaces of the core
material can be firstly prepared as a varnish by dissolving or
dispersing an adhesive composition in a solvent. The varnish
is coated onto a heat-resistant thermoplastic film which

20 becomes a core material, and heated to remove the solvent to
fonnanadhesivefilmcnltheheat—resistantthermoplasticfilm.
As the method for coating, the above-mentioned methods can be
used. This step is conducted with respect to both surfaces of
the heat-resistant thermoplastic film to prepare an adhesive

25 film having adhesive layers on both surfaces of the core
material. 1In this case, it is preferred that the surfaces of
the adhesive film are protected by cover films so that the
adhesive layers on both surfaces do not suffer ‘blocking.
However, when no blocking occurs, it is preferred not to use

30 a cover film from an economical point of view.

Alternatively, a varnish prepared by dissolving or
dispersing an adhesive composition in a solvent is coated onto
the above-mentioned support f£ilm, and heated to remove the
solvent to form an adhesive layer on the support material. The

35 adhesive layers are laminated to both surfaces of a core

material to prepare an adhesive film having adhesive layers



15 higher in the second adhesive |ayer than the first adhesive |ayer can
al so be prepared by coating a varnish conprising a conposition of the
second adhesive layer on a fil mshaped support, heating to renove a

sol vent, coating a varnish conprising a conposition of the first Jdd{&sise
| ayer onto the 20 second adhesive | ag¢ér, and heating again. The thickness
of the first and the second adhesive |ayers are preferably 10 to 250pm
respectively, but it is not limted to this. In addition, the thickness of
t he adhesive film conprising the lam nated first adhesive |ayer and the

second 25 AANES) VG, LBYRT ol 5ehBLONSY ARokBaka Or Pl T Hi EnbOAILbe 1111 NG
property tends to be | owered. e adhesive filmaf the present invention
can be usethe aguePYOr & il 6PPaPewrsP R &SiSAY & T ™y bondi ng t he adhesi ve

films of the pregntubBvesté Edrofchint hng wehdceadot tar cof eh80pmedart al . | n

this case, the fjrst, adhesive,l ayer be . 1AM na ; ng;swidface of the
core mat er PRYSRGHHP te 79 c&r’i&‘ltgéheé%?s% ezfyderﬁgam% E‘gqﬁg% ﬁat%ad%{)n ‘t he ot her

surface Therahihd skbessabést hadcoraaniet 8phatrdtepray &eapF§di nAehd s ange of

from S {0 200af c BllinddracesOb1binthi et ddtids raHa0R1AI R Ui espect {0
the material used as a core material, there is no Qa&géggq ligifation,
but it is presEFabBEy S2B5PS08ESF004 AheHle r 8EF 3T unt "t her nopl dsti ¢ resin,

further prefpsabhyed obheanenasy strareghhei noEMSPEEYrE8% ¥R HAFPNG 35 Yl ass

transition ,tenperatyre of, 260C.qr higherndhensuchnd Bgabeiesi stant
t her mopl asfi@ Fesin is used as a core. mater] al , ssi_bl.e_5 ?geiéeng of the

a

adhesine fbimratehmnide tteripeiaeuresivahn b %&Qﬁﬁkﬁid% . 8P RO WG S0l deri ng
refl ow. Fugthgrsudedtave@siusingta pgoheimmpkasiic asesi paseisiatgripguean
crystalline pol rs, polyam dei m de, polyimde, polyetherimnm de,
ponethersBFfBﬁé,'peraronatic pol yester, pontetrafJuoroetgg/lenex,l 10

et hyl ene-t et r af Asshestiaplecafew tbbpd yARY §rructure of single sideviring,

tetrafl uor gethyl enes hexahhyos ppronwieageeopdt ymersy be used, and, if

tetrafl uorqet hyl ene-perfl uoroal kyl vi f Svon -@hGoudh €
prefer%%lydﬁ§ég?dFdV¥ﬁ£??t%§:aﬁ@yﬁ%%fggggfggg%€ggﬁgh¥ﬁg on oud

hole may be formed. Further, when the wiring appears on the

outer surface of the semiconductor device, it is preferred to
form a protecting resin layer.
Asanmthodforlaminatinganadhesivefi1m1x>asupporting
20 member, a method in which the adhesive film is cut into a desired
shape, and the cut adhesive film is heat-pressed to the
supporting member at a desired position is general, but the
method is not limited to this.
As examples of structures of the semiconductor device of
25 the present invention, there can be mentioned a structure such
that an electrode of an semiconductor chip and a supporting
member for mounting the semiconductor are connected to each
other through wire bonding, and a structure such that an
electrode of a semiconductor chip and a supporting member are
30 connected to each other through inner lead bonding of tape
automatedbonding(TAB),etc.,butthestructure:h;notlimited
to these, and an effect can be obtained by any of these
structures.
As the semiconductor element, general semiconductor
35 elements such as IC, LSI, VLSI, etc. can be used.
The characteristic feature of the aghesive film of the



t hermopl astic resin, a porous material in a filmformcan be 15 used for
reduci ng the elastic nodulus of the adhesive |ayer. The adhesive |ayers
formed on both surfaces of the core material can be firstly prepared as a
varni sh by dissolving or dispersing an adhesive conposition in & @ESHpvamt .
The varnish is coated onto a heat-regiistant thernoplastic filmwhich 20
beconmes a core material, and heated to renove the solvent to forman
adhesive filmon the heat-resistant thernoplastic film As the method for
coating, the above-nentioned nethods can be used. This step is conducted
Wi th respect to both surfaces_of, _t - Isdudt oleh iie filmto
prepare anPRERELT ﬁQWnrﬁggFﬁa g hggﬁééhfzyersqbﬁfbg?gngiﬁfgpes of the
core matecbabonémts Mfironcabe, afbes kveyrlayerr 680t hatr §HESUAPRES TS the

adhesi ve fikpparg, & Aetheds byp CON aleafti- b ss@nbhetie tdinesdcthesive dayers on
both surfaces do not suffer bl ocking However .. when cki geceurs, it
i s preferr&8endEPROr LS MFFOE Yc Vel ?Ffﬁ%ﬂgopn?%lntlé%oﬁgl% gg? %{(")%t of view.
Al ter nag i vebyneat vag niistoyytepered bopddngsol Mierg fore dipgFei 8P ngParPAdhesi ve

composi tion L. 8qSPL VENt,ich GAated @hRecshe Abnuas ki aned. support film
and heated™f0 renove the solvent to forman adhesi.ve Idgggrrogftgsesupport
material . The 35Thelhesying |RRARS fo%e MoARtHEFed 58™6CR80rTaces of a core

material t@rpEeparenvh FAdRess weod iLimihading sadisesihve halryisl3 0S'SEP 2004
46 formed on both surface Q{ %hg Of o dBterd @ st Adtdshi STeaseerahie support
i e n st sl > T eran pp
f||n1can.bésu§§&a5§°a53§§gf | n1_§he %%Egtrate for nnqgg!nghgeggﬁgnductor
of thelpresehstraneemidriies ofganiF nf Wt Wid s 1%ei8 FFahe havnd™a die pad,

5 ceram c $ubstfates.usdad epgan C sapbsktahes mmmpere Gsed mANLIRG c&rami C

substrates, alum na gubstratqgn%pd %'ggbo mnitride substrates can be
used. As tFETGFGAAPE Stibst Ates,” FR 4" Substrates obtai ned by i mpLegnati ng
an epoxy resin iaSOtgéasmapqﬂqﬁIﬂlngpgsusgyragégcgﬁﬁ%ﬁrﬂﬁ;ﬁiygiﬁpfegnating 3
10 bi smal eifi, et r ;32 N8 de@SkiriAg O Hl@aHs1 el Daper and ipgl Fayikeustf} m
substr ?ges aliscll,nglfa é?a%li){“legl, dgnf Ie'l@c@%igaf)ﬂ?ecg%;ﬂﬂe% GAdbugh hole or

non-through hole may be formed.

Further, when the wiring appears on the outer surface of

the semiconductor device, it is preferred to forma protecting

resin layer.

20 For a method for connecting a semiconductor chip and outer
connection part with wiring, there are a punch and pressing
method and a wafer back surface attaching and press-bonding
method. In the punch and pressing method, an adhesive
film-pressing machine having both a film dicing function and

25 a heat-pressing function is used. First, an adhesive film in
a sheet form or a reel form is punched by a metal mold with a
pre-determined size, and this is temporarily pressed onto a
predetermined position of an outer connection part.
Subsequently, the adhesive film is heat-pressed using a

30 pressing means. Further, a semiconducter chip is positioned
on an adhesive film, and heat-pressed to bond the outer
connection part and the semiconductor chip. ©On the other hand,
in the wafer back surface attaching and press-bonding method,
an adhesive film is attached by heat-pressing laminate method,

35 etc. on a back surface of a wafer on which a semiconductor chip

is formed, followed by laminating a dicing tape thereon, and



be used. As the shape of wiring, any structure of single side wiring, both
sides wiring, and nultilayer wiring may be used, and, if 15 desired, an

el ectrically connected through hole or non- through hol e may be f or med.
Further, when the wiring appears on the outer surface of the send&btRil084 or
device, it is preferred to forma presecting resin |layer. As a nmethod for

| am nating an adhesive f ilmto a supporting 20 nenber, a nethod in which
the adhesive filmis cut into a desired shape, and the cut adhesive film
is heat-pressed to the supporting nmenber at a desired position is general,

but the nethod is not limted to this. As exan‘gl es of whdfdctures of the
semi conductd® WAL @nGF thesagRes hreskht™ MRFéntE6n2St Ret™ tan be nentioned a

structure suSfeqididlyan telecatcone O&parwa&eme@dteduglfért@mpv%mj a supporting
menber for . JRLUNLIANG. dd1e, sl GORUNEL L a7 A £ OARECERL Lo gagh pildiais through

Wi re bondi ng, a structure such that an electrode of a sem conduct or
chi p and aostmmtqmwmﬁcéﬁén3gaébrﬂfé€t &d 7t §9e9EN2 R HRTT t hr ough i nner
| ead bondi pgnpéod & oraéagat ed bonding (TAB) , etc., but the structure is

not limted to _these, ect cQ bt d o] e
structures. As tIH’eaé‘é’n{“SE)ﬂﬂ%c{%r % r’?entonla?re1 éra qger#égggﬁgtéo?tﬁ%s

el ement s sachrassurg olfSP,. SVWES| or etgss.can Béem%@d thEh&hd Raf BeP 91 ¢

feature of ﬂﬁfe@dh%%\iﬁammey‘mpteq@tﬁrz 53 p SEs £ 2O ngdt espata fureent i on
resides in't f th

at an amount of the volatile e dhesive
| ayer can PBdreiR e AehESEPARITHE SGBAY één’?h%’srlt%heoﬁoﬂeg? %r essing the
adhesive fbbn&a@ném@usupp@hbungfmﬂb@r vatida mlmexf:speynet Perizhd % he step

of 5 Conne%' ng e g ?fé{‘éée ﬁ%”&'&xﬁgna Tﬁhﬁ‘d %Qberap@ﬁé |1@gp§@-ﬂelbﬁ31}r educed
to an area’wi rhadlams er of lTess than 1 nmount i ng

a sem condacperd oft t49& " Cpr égén?r?srﬁf&ﬂ“lddﬁgl Eeﬂ%?raf‘i‘fﬁet ég BreEe < ryate
mat eri al s, £sUf 00280 Qa0AM, CasdiRSheat 51 apdediegabiy fdrsi 4 %tt@slf“’l'lfé ceramc

10 substrates and the ,organi G SYRSLEaLescho Hprdisednngcthionspae:.
15 Further, the press-bonding time is preferably from 0.5 to 5
seconds considering productivity.

The adhesive film of the present invention may be an
independent adhesive film 1 as shown in Fig. 1 (a), or may be
anadhesivefihnwiﬂuacorematerialinwhichtheadhesivefilms

20 1 are provided on the both surfaces of the core material 2, as
shown in Fig. 1 (b). 1In addition, the outer qonnection part
for mounting a semiconductor of the present invention has‘a
structure as shown in Fig. 2, in which the above adhesive film
1 is bonded onto an outer connection part 4 withawiring 3 formed

25 thereon. Further, the semiconductor device has a structure
exemplified in Fig. 3, in which an outer connection part for
mounting a semiconductor shown in Fig. 2 and a semiconductor
chip 5, and on top of them, another semiconductor chip 5 are
bonded with the adhesive films 1, pads of the semiconductor chip

30 and the outer connection part are connected with a bonding wire

| 6, the semiconductor chip 5 and the outer connection part are
encapsulated by an encapsulating material 7, and solder balls

are provided on the outer connection termini 8.

35 Examples
Hereinbelow, the present invention will be described in



as those used for a supporting nmenber for nounting a sem conductor, as
nment i oned above. As the shape of wiring, any structures of single side
wiring, both sides wiring, and nmultilayer wiring may be used, 15 and, if
desired, an electrically connected through hole or non-through BAISPy be
formed. Further, when the wiring appe&fs on the outer surface of the

sem conduct or device, it is preferred to forma protecting resin |layer. 20
For a method for connecting a sem conductor chip and outer connection part
with wiring, there are a punch and pressing mnethod and a wafer back

surface atr&oarCh'd’éQaé‘@d FEES%PQPQAJE tJTREROG 1 h Byt hE Q*mmeasndwmew ng

nmet hod, an adhesive ressing machi ne having both a filmdic

function a?itPUlanathéatC?ﬂfefs%ied’gaﬁuhé'f‘fbhn‘i’ s”'tfsé&oplgl ?gttheaﬁ’re?(iﬁ&l ve film
in a sheeipfytnoar. a reel formis punched by a nmetal nold with a pre -
determ ned size, and this is tenporarily pressed onto a predeterm ned
position of an outer connection part. Subsequently, the adhesive filmis
heat - psessixthmrsiieng a 30 pressing neans. Further, a sem conductor chip is
posi tioned g Qi1 3dhesive film and heat pr essed to bond the outer

connect i on part and the sem conduct or ‘E hé@not Q%rcohngnod ;ip the
waf er back surf ¥e&h¥t tedhing®LRBE pra&s_e d"lonanr?e of ¥

A thesiVe filmis
attached bcyoxh&aaslpxrgesmpsngrﬂsamynaEEgmetdﬁ)d;ssﬁeept 2 Giypa baeky Swsfiace of a

wafer on which a. t-Qr a qued ibyol anidaat,i ng a
di ci ng ta\gg Rher e%ﬁ% %9{;017% ﬁghp&o%ﬁp%%?hgéﬁg%er and 0he %‘F‘ sive film

vwere a0t akradevname: YDSBI2equand 1y, PIHES BYCY PR apd s °F8aIY G to give
a seni congyed @bo%tﬂ’bsﬁm -agdbpsky @qhii Al eand 1tthi sansfheatrgt bgstaditoont o an

outer conngeldoRpart i th il NGl 3BekPfs p SLMLLABANGE SEs £l o L any

net hod for ?ﬁ%‘ss ing; 15 require pressure of .0.5MPa or
| ess, to ppEventby heelczmtp offy cﬂnlﬂ@inﬁ’@ ngveR k. rEaﬁFné’f‘?ﬂbf?%rrfbreﬁ'datbﬂre and
pr ess- bondp 0o, {ymerakUkechemicals, Inc., trade name: Plyofen LF2882)

15 as an epoxy resin curing agent, 66 parts by weight of an epoxy
group-containing acrylic rubber as an epoxy group-containing
acrylic type copolymer (molecular weight: 1,000,000, grycidyl
group-containing repeating unit 3% by weight, Tg: -7°C,
manufactured by Teikoku Chemical Industries Co., Ltd.;trade

20 name: HTR-860P-3DR(C)) as a polymer, and, as a curing
accelerator, 0.5 part by weight of an imidazole type curing
accelerator (manufactured by Shikoku Kasei Kogyo Co., trade
name:Curezol2PZ-CN),andtheyweremixmﬂbystirring,andthen
vacuum-deaerated. The resultant adhesive varnish was coated

25 on a release-treated polyethylene terephthalate film having a
thickness of 75 um, and heated for drying at 90°C for 20 minutes,
and subsequently at 120°C for 5 minutes to form a coating £ilm
having a thickness of 60 pm, thus preparing an adhesive film
E1.

30 A cured product obtained by heat-curing this adhesive
film at 170°C for 1 hour has a storage elastic modulus of 600
MPa at 25°C, and 5 MPa at 260°C. An amount of the residual
solvent was 1.4% by weight, and the ratio A/B was 1.52 in which
A represents the total weight of the epoxy resin and its curing

35 agent and B represents an amount of the polymer compound.

(Sample 2)



and tinme are selected under a condition that the bonding can 10 be carried
out without form ng voids and excessive oozing at a bonding interface. The
| am nating tenperature is preferably around at 100C, the press-bonding
tenperature is preferably from 100 to 200C, and especial |y prefeyg@btpphy om
140 to 180C, considering heat resistéfce of the outer connection part. 1
Further, the press-bonding tinme is preferably from0.5 to 5 seconds
considering productivity. The adhesive filmof the present invention nay be
an independent adhesive film1l as shown in Fig. 1 (a) , or nmay be an

adhesive filmw.th core mpterial in which adhesi fi Q.1 are
provi ded on theAﬁoFﬁhgﬁf’Y‘ac lsln(')flz“azt Ré°cBre %%é;‘r%inalqt?% Isérge ré%]ovﬁqrzi nFig 1
(b) In addin iSampliehd, oeteep tdionenting Laperteoby MR thg§fat ke AR duct or of

the present JupyeUdi@1nlag dcroi{UChiiR A%s8R0MN $dnfid 1.2, Thé Mftiich the
above adhesive film_ 1 is bonded onto an outer connection part 4 with a
wiring 3 forhetP2% tBereon. Further, the senmiconductor device has a

structure (exxgpud ifjied in Fig. 3, in which an outer connection part for
mounting a sem conduct gt sh [ Q. nd. & SEPHGOoRdHEt Rnn&hiay 5, and
on top of them c'\t‘art‘nca)? SFlgng%\ic])Hr'\d’gt}c?grg 8%?% 5 arle bonded w t?lnthe adhesi ve
films 1, pausSaofoliehd. sentenhdret 8188 PRTHEIPY HeeidhttePicBRRSRTIN part

are connecd g, W ddh @ ikandi BErYi L€ rbbdhessanmisosstuston .chipe Srarid t he
outer conneg¢tion part are encapsulated by an encapsulating material 7, and
sol der bal}&® “f%® 4prrlc?vi ded on the outer connection termni B. 35 Exanpl es
Her ei nivel owsamdiee prlesent invention will be described in 3 0 SEP 2004 49

nore detail wthJelarencs &R cbRe f hawead Fxamnessiwhtehpostawmd not be

(Sampl o 1) SHRTHILRE b§P RATHTe. Bhs “SddE] tof aRoAURSELV AL oeRnEk PER € 1

conpri si ngpA&md ted bpheebght nofolrlsphresdh Aleypey ey VResPR 285,
manufactured by Nihon Kayaku Co., Ltd., trade name: BREN-S) as
15 an epoxy resin, 40.8 parts by weight of a brominated phenol resin
{(manufactured by Teijin Kasei Co., Ltd., trade name: Fireguard
FG200) and 5.9 parts by weight of a phenol novolakX resin
{(manufactured by Dainippon Ink & Chemicals, Inc., trade name:
Plyofen LF2882) as an epoxy resin curing agent, 68 parts by
20 weight of an epoxy group-containing acryl ic rubber, as an epoxy
group-containing acrylic type polymer (molecular weight:
1,000,000, grycidyl group-containing repeating unit 3% by
weight, Tg: -7°C, manufactured by Teikoku Chemical Industries
Co., Ltd.; trade name: HTR-860P-3DR(C)) as a polymer, 0.5 part
25 by weight of an imidazole type curing accelerator (manufactured
by Shikoku Kasei Kogyo Co., trade name: Curezol 2PZ-CN) as a
curing accelerator, and 21 parts by weight of diantimony
trioxide (manufactured by Nihon Seiko Co., trade name: PATOX-U)
as a filler, and they were mixed by stirring, and then
30 vacuum-deaerated. The resultant adhesive varnish was coated
on a release-treated polyethylene terephthalate film having a
thickness of 75 um, and heated forxr drying at 90°C for 20 minutes,
and subsequently at 120°C for S minutes to form a coating £ilm
having a thickness of 60 um, thus preparing an adhesive film

35 E4.
A cured product obtained by heat-curing this adhesive



(epoxy equival ent 175, manufactured by Tohto Kasei Co.. Ltd., 10 trade
name: YD-8125) and 15 parts by weight of a cresol novol ak type epoxy
resin: (epoxy equivalent 210, manufactured by Tohto Kasei Co., Ltd., trade
nane: ' YDCN- 703) as an epoxy resin, 40 parts by weight of a phenohg@?qugk
resin (manufactured by Dainippon Inks& Chem cals, Inc., trade naire:

Pl yof en LF2882) 15 as an epoxy resin curing agent, 66 parts by weight of an
epoxy group-containing acrylic rubber as an epoxy group-contai ni ng

acrylic type copolynmer (nolecular weight: 1,000,000, grycidyl

group-contai ning repeating unit 3% by weight, Tg: -7C, nuf red by
Tei koku CHérircaf ll?fgLFstfPire§ her hppf 5HOZFE 20 FaE: mﬂfﬁﬁég@%é@g@q) as a

pol ymer, aid, a&s 28 "eur ang samecel g€ ater c 0. Anpandbuby o®i e wfsigdmailm dazol e

type curi ng. aceel eratot, (ranyf astyr s by Shikoky Kasclefomea Co. trade

name: Cur ZYER) * - “and’t wer e m xed by stirring, and then
vacuum deaaatpd@. SThe resul tant adhesi ve. varni sh was coated 25 on a

;i' eas%at Leat GSAPOLMSEBW@%ﬁngg%p?tabaggé@aféd mm&‘lﬁiengaﬁebrid’ﬁrﬁiness of 75
m and heate or drying at or m nutes, .and s y at 120C
for 5 m nutesamglfof m TR ifRF FFIM HaPrAgSadY hﬁecﬁ?ﬁlce{sggo?ﬁ%%%%grﬁk t hus

pr epari ng grbwadhesitwe nfinhnac B 1iS0rukbeur edepr bulutamoist &i-nethdy até&t - curi ng
this adheg)éewfsi I2m gt 170C for 1 hour has a storage elastic nodulus of 600
MPa at 25C’and 5 NBa'at 260C. An amount of the residual solvent was 1.4%
by wei ght, (SambPiehé)ratio A/B was 1.52 in which A represents the total

wei ghty gof the ep@xyanesite anihn (55 euki pgeBsredeint tived sBreeprrEseMEs an

t of the pol . 0p3 9o 2004 xyadhesi
1 m 2 wel? BPIRAFeR: | TR e haRRGr Sona Ry T B ORe et g 2

t. far
parts by vetain -« teieiagorgry g oupIRESH AiS8And”attTR 1T %'ubggg e in
Sanple 1. Jhe Jali09:A/ B was 2.38. 5 (Sanple 3) An adhesive film E3 was

repared in the sa manner. a in Sanple 1, except for using 24 parts b
aeight of m%e Sample ?) nmp p g p y
15 An adhesive film Cl was prepared in the same manner as

in Sample 1, except for using 110 parts by weight of the epoxy
group-containing acrylic rubber used in Sample 1. The ratioc
A/B was 0.91.

(Comparative Sample 2)

20 An adhesive film C2 was prepared in the same manner as
in Sample 1, except for using 5 parts by weight of the epoxy
group-containing acrylic rubber used in Sample 1. The ratio
A/B was 20.00. |

Using the obtained adhesive films E1 to E6 and Cl to C2,

25 a semiconductor chip and a wiring board using a polyimide film
with 25 pm thickness as a substrate were heat-pressed for 5
secondsundertheconditionsfortemperaCureandpressureshown
in Table 1, and subsequently, it was heated at 170°C for 1 hour
for curing to prepare a semiconductor device sample with an

30 adhesive film (solder balls are formed on single piece). And
the sample was tested with respect to filling property, ocozing
property at via-holes and terminals, heat resistance, moisture
resistance, foaming, and a shelf life for evaluating storing
property.

35 The filling property was evaluated by observing a £illing

of the adhesive into a circuit by an optical microscope. Those



group-contai ning acrylic rubber used in Sanmple 1. The ratio A/'B .

10 (Sanmple 4) Methyl ethyl ketone was addegpto an adhesive conposr??oﬁ L
conprising 55 parts by weight of polygrycidyl ether of brom nated phenol
novol ak resin (epoxy equival ent 285, manufactured by N hon Kayakub P, 2004
Ltd., trade name: BREN-S) as 15 an epoky resin, 40.8 parts by weight o% a
brom nated phenol resin (manufactured by Teijin Kasei Co., Ltd., trade
name: Fireguard FG&00) and 5.9 parts by weight of a phenol novol ak resin
(manuf actured by Dainippon Ink & Chemicals, Inc., trade name: Plyofen

LF2882) ag, aEAI CROXY, L ESI L %g ”Qhé‘gﬁﬁesﬁﬁe Rt %thCEPcIWBd PHov@hed@n epoxy

gr oup- contdinrRg &cty T ESY as an epox roup- cont ai
pol yner ( roml ehelvarriwellgiﬁrd werewa(l@@teg%ﬁ:}/'@/'ﬁ Qﬂgﬁﬁmé@n‘t’gﬁlﬂhn?’ﬁgc‘f[ lele;t ;[ ﬁge
gl t 3% vaer‘@e' ghtyudi%Ea - 48 «-mxnuf actdysg, yoﬂ'eltk,@kqe(;mm £adm | BHeIStri es

., Ltd: trade narre HTR- 86QP- RO % gLy 25 by
wei ght of %qurﬁhdéi?é?é tpe trﬁfﬂlﬁé‘ écc%‘r’%ra%bserve nu%%’alctureé3 E 55h| koku
Kasei Kogmc@@s,corpreaam Rabe: WGhezael o%mrase‘alu@mﬁldr@s AGVbI Pt or , and

21 parts b ght,,of _diant] pony,  tri Qi uf act ‘ i
o "ty s e Y RTORE ROyl R e RO B8 O el by St it ng

t hey re mxed b t
and then 30 vacﬂmm disady aresistance e%Ft zfrﬁalélﬁﬁég% vAFhT'Sh I&éz 1::);; gg on
a rel ease-tdB8al@d cRot¥yet Henet éwsepituial ayeltidenthavihg evalthitékness of 75

pm and heated for ing_ at,90C for_ 20 t 6s, d RsegH
for 5 ni mﬁafe q’[ s r?1¥’ gSéff’anc i1 %had\g nr}ité %%1 FgEne?g of 6%%[?“)! ?thuézoc
pr eparong e &dheési we R nﬁfB@W Emrimeeuridd Wgrlﬁbu&’f’eob?’&?erﬁfot“ﬁf ﬁéét curing

this adhesi %sgteQi §o'-::}ﬁt2996 maadk rhuinl Febe AFOG f OF thdeamphassua fster age
el astic modul Us of MPa at 25C, and 5 t 26% An f,qof the
Fesi dual | TRASRB4RER *19236 by SRERGRE ARETHECFRL 6 AT SRS L G0 ( Sampl ¢
5) 5 An adiresi veof éd myEDl Wwasi qur elpaseuprl a qqqet@mtm;er%erature
The sequence of the above treatments was repeated two times,
15 and then, the resultant sample was observed by direct
observation and through an ultrasonic microscope with respect
to generation of cracks. A sample in which no crack was observed
was evaluated as »(O", and a sample in which a crack was observed
was evaluated as "X". The evaluation of the temperature cycle
20 resistance was made as follows. A sample was allowed to stand
in an atmosphere at -55°C for 30 minutes and then stand in an
atmosphere at 125°C for 30 minutes. The sequence of the above
treatments was repeated 1,000 cycles, and then, the resultant
sample was observed by an ultrasonic microscope whether or not
25 peeling or crack is generated. A sample in which no crack, etc.
was observed was evaluated as v(O", and a sample inwhicha crack,
etc. was observed was evaluated as "X,
Evaluation for moisture resistance was done by treating
a sample at a temperature of 121°C, under a humidity of 100 %,
30 and in an atmosphere of 2.03 x 10° Pa (pressure cooker test,
PCT treatment) for 72 hours, and by observing the sample whether
a peeling exists. A sample in which no peeling was observed
in the adhesive member evaluated as n(O», and a sample in which
peeling was observed in the adhesive member was evaluated as
35 X
Existence of foaming was confirmed Dby observing the



in Sanple 4, except for using 44 parts by weight of the epoxy

group-contai ning acrylic rubber used in Sanple 4. The ratio A/B was 2. 31.
(Sanple 6) 10 An adhesive filmE6 was prepared in the sane manner as in
Sanmpl e 4, except for using 26 parts by weight of the epoxy 30 SEP 2004
group-containing acrylic rubber used %h Sanple 4. The ratio A/ B was 3.
(Conparative Sanple 1) 15 An adhesive filmdd was prepared in the sane
manner as in Sanple 1, except for using 110 parts by weight of the epoxy
group-contai ning acrylic rubber used in Sanmple 1. The ratio A/B was 0.91.
(Comparatiyve Sanple. 2) 20 An adhesive fi S ar t hg; sane
nmanner as al’"l‘f§§an‘bTJen ,aé]xclglrtr “or nllfSl%%;ngj%gor%% bQE@Q gﬁ%ﬂggtt hgo epoxy
gr oup- contgzineiragiasr pki fopnbbén Qbedsﬁhi%@@q‘ éceatspP LAl B fhas 20. 00.

Using the s%lﬁ\tpey ngg v@ﬁ*‘t‘%ﬁh\sef&é& rWfasElobts@rl«;@daﬂ‘d t@e LonéRive Z51a was

sem conductor chip and W ring board usin g th 25 pm

t hi ckness exalaasgBsef atle "wepd fe&ErMpLEssRd” §° @e%%%cfsbsﬁﬁagtéﬂ the

condi tison?tﬁeoradth%@ﬂ%awm Aad ¥ eBsie srowX i n Hatilvationand the
subsequentl t s heate C 49n L shour or d Nghel@ iphe@are a
sem conduct tjde\%:lvge swa'-’lS I go\%lgt hggn ff3‘%10 hesi V(;,‘rh%l I?r?(” | der, balls are
fornmed on sanng:oexdpnc@ee)dew §3TP 1 3iSe PRABA T 8S ¢ Wif N ttﬁ“er ESBEEL VR0 filling
property, 0% agteprmﬁrnfgybaénvstﬁ;ﬁm gs It fern meinshsheaknd ¢best ance,

moi sture resistance, foamn elfqld & \ iNgv r|ng
property. %ﬁlﬂé“f’l‘ﬂ‘?qﬁtﬁ’riﬁgﬁr‘iv Wéé“egva Uat gm%%o%sg%\y/?ﬁgw SEQ ling of

t he adbesiwess bhtseraectlblecueenbywaﬂdb@ﬂ‘cealflﬂrw@m(@s%’b?)élr‘l’ﬁb&é’r@’édng P 2004

52 wi t hout .8 ol g hetieen: § Ne Adeni i nd e, Griclidampneviglodican ¢ he
WI ring boatd were evaﬁ tated as , and those y,mxth voids were eval uated as

X", mmwgia)qun%obégrneﬁrﬁﬁt%@ luuated as

The results are shown in Table 1.

15 Table 1

Evaluations Samples Coxzz:z:ve
1 2 3 4 5 6 1 2
Load for bonding kPa 65 65 65 98 €5 65 65 65
Temperature for bonding *c | 160 160 | 160 | 180 | 180 | 160 { 160 | 160
Filling property oOlolo | OO0 X O
Oozing at via-hole,terminal| O | O | O | O OO | 0O X
Heat resistance
Reflow resistance Olo | O | O] 0O O X X
Temperature cycle resistance O O O O O O X X
Moisture resistance Ol 0|l o000 | O X X
Foaming OO0l O O] OO0 O X
Shelf life oloto|l 0| OO x]0




t hrough-holes or termnals are observed by an optical 5 m croscope and

t hose wi thout oozing were evaluated as "0", and those wth oozing were
eval uated as "X The heat resistance was eval uat ed by using reflo

resi stance test and a tenperature cycle test. The eval uation §HéEPeWﬁow
resi stance was made as follows. A sarffl e was 10 placed in an IR refl ow
furnace in which the tenperature was adjusted so that the nmaxi num
tenperature of the sanple surface becane 240C and this tenperature was
kept for 20 seconds, and then cooled by allowi ng the sanple to stand at

room tenper at ur g, , mﬁhge CHIANCGR" (0% ARAYCcl S SBRALS e eheal ed (uo

times, 15 and then resu serve /y |rect
observat i & aﬁdtnmrpg@ghnanlmrrmmle Whiebst apd iR PR 3% Feceedf ot

genler ati gﬁn@flé:ﬁ@(é&sleé\s Same'r% A ﬂs\/\ﬂhé"holﬁ@l(}d’ea@k)t\l\aﬁ toleses ased re s

eval uated as " cr wa

eval uat ed 288 the c“fﬁé’ge%ﬁrb%t"’inc?nBo?stahgef% eoff;ttafae %P eelr%ggf’)em stance was
made as f alrleowsxcel 1sanpl énwesealyl ovkara ot etimtd c i Anahudirmsfhéienat - 55C

for 30 m nut t € a3a Qi s30nhaaaut es. The
sequence 6# ?%r@gboéggpﬁe%fﬂ’é#‘%ﬁ&h%aﬁe%ﬂ% 1, Ooét%?gl% ;\}g}éd t hen, the

resul t ant re§aﬁﬁlaéc9va§‘°él§§brﬁé§55§t&ﬁcﬁlfﬂaé{%Bﬁl%r%eEFé’ h&F or not
25 peel i N@rOkner d€ke hagRNELAkedands saemiian wiwkhohena/Braoko éscl  was
observed was. eval ated as : e: (o &cky, nehe. was
obser ved \ﬁﬁslgtslﬁl % é%s %icﬁ/gﬁ gggﬁgggflc#rhml grﬁelr%m stance was done
by treati ngsistsampl emaisturenpes b tancofand helfnderfe hdde8r t {P8f 100 %
30 and in 3 <Rt Pesihed ez tho?seoﬁ/ﬁ rLQ5 oPBa £ 5 B 8HE € GOACE] $ @ShowPCT

treatment) for 72 hours by, obserV| ng t pgel i ng
exists. AlgyiiE écﬁﬁnﬁhﬁ‘?ﬁuﬂg Spedl i Ny Weis %%peer véd L?nwggegggﬁsesfvg member

eval uat ed s mi@4als, ahdat seFipi@nge moeﬁtueeerﬁﬁgsvxﬁ%%b%’r VEE™ Rt he

adhesi ve rgerrgg, Iy LYas evaluated as 35 "X' Existence of foam ng was confirned

by observing the 330 S EP 2004 sanple using an ultrasonic m croscope,

W th P-ésp@d‘ta“tp&e ﬁener ation of foans in the sem conductor device sanple. A
(Sample 7)

(1) Preparation of the first adhesive layer
Methyl ethyl ketone was added to an adhesive composition
cohprising 45 parts by weight of bisphenol A typ€ epoxy resin
20 (epoxy equivalent 175, manufactured by Tohto Kasei Co., Ltd.,
trade name: YD-8125) and 15 parts by weight of a cresol novolak
epoxy resin (epoxy equivalent 210, manufactured by Tohto Kasei
Co., Ltd., trade name: YDCN-703) as an epoxy resin, 40 parts
by weight of a phenol novolak resin (manufactured by Dainippon
25 Ink & Chemicals, Inc., trade name: Plyofen LF2882) as an epoxy
resin curing agent, 66 parts by weight of an epoxy
group-containing acrylic rubber as an epoxy group-containing
acrylic type polymer (molecular weight: 1,000,000, grycidyl
group-containing repeating unit 3% by weight, Tg: -7°C,
30 manufactured by Teikoku Chemical Industries Co., Ltd.;trade
name: HTR-860P-3DR(C)) as a polymer, and, as a curing
accelerator, 0.5 part by weight of an imidazole type curing
accelerator {(manufactured by Shikoku Kasei Kogyo Co., trade
name:Curezol2Pz-CN),andtheyweremixaﬂbystirring,andthen
35 vacuum-deaerated. The resultant adhesive varnish was coated

on a release-treated polyethylene terephthalate film having a



fanple in which no foam was observed in the adhesive filmwas ev

0", and a sanple in which foamwas observed in 5 the adhesive fiﬁkyaégd 2
evaluated as "X". Evaluation of the shelf life was done as follo

above mentioned semi conductor device sanple was prepared using tﬁ@ISﬂJﬁh4
adhesive filmafter having been stor’® at 25C for 3 nonths. And then, a

filling property was confirnmed and a sanple in which no void 1

. . 0 was
observed between the adhesive filmand the circuit provided on the wring
board was evaluated as "0", and a sanple in which voids were observed was

evaluuated, ag, ;2;;;5 of% HE e 'tdshégeeéfegms dyLpLab 8 pe £01% 0T ABhELds,

Eval uati o Ive Load for bondi ng

KPa 65 65388 DG THEHEY 65 1%r€péP5t%Fﬂénf’6FsbB‘?1&|°ﬁ5‘ a6°féd £60* 50 180 180

368 368 éﬁgvghgla leakﬁggﬁt?ff @oowg ]g&has%xeﬁbrzayzmng fitrst adhe&ye t er mi nal
stance I

Tenper at utfélﬁ‘ychegrr S gfanuc%”t? Eeagﬁngv&ye%%%b% S?e E%egl gttglrrlaé%e(o 00O0O

0 X X 5Foakegid @oduln of Ghe adhesivd jffldmpobtaiped Ry ReGt3°B*FE P 2004

54 From Tahle landdiwingishoyw el tbe 1adbasiwes fedoampkl at @5 E6amd t he
pr esent |n§entgon in,which aratio of A/B exceeds 1 and is 10 or |ess,
where A i SMPReafot&P Gweight of the epoxy resin and the curing agent and B

is ? gelghu)ofP&bﬁaﬁ@tymmnorOMprWGOBdaaéhexce¢Ik#ﬁeﬁn every characteristic
including filling s&foq'faegﬁﬁes995'1@@e9r@£§'btﬂépaEeWiih hakesamnaaheerm nal s,

T o ek LSy 1+ Hhas, SO0 PLOREC LBl Lol | On
i nsuf fici art 96 esylors2 o mifltleisngamt spesegyuemely at 140°C for 5 minutes
after being coated on a polywthylene terephthalate film.
Degree of curing measured by using DSC was 15%.
(3) Lamination of the first and the second adhesive layers
15 An adhesive film E7 was prepared by laminating the first

and the second adhesive layers, bonding them using a hot-roll
laminator under conditions of temperature of 100°C, pressure

of 0.3 MPa, and velocity of 0.2 m/min. The A/B ratio was 1.52
in which A is the total weight of the epoxy resin and the curing
20 agent, and B is a weight of the polymer compound.
(Sample B8)
(1) preparation of the first adhesive'.layer
Methyl ethyl ketone was added to an adhesive composition
comprising 55 parts Dby weight of polygrycidyl ether of
25 brominated phenol novolak resin (epoxy egqguivalent 285,
manufactured by Nihon Kayaku Co., Ltd., trade name: BREN-S) as
anepoxyresin.40.8partsbyweightofzabrominatedphenolresin
(manufactured by Teijin Kasei Co., Ltd., trade name: Fireguard
FG200) and 5.9 parts by weight of a phenol novolak resin
30 (manufactured by Dainippon Ink & Chemicals, Inc., trade name:
Plyofen LF2882) as an epoxy resin curing agent, 68 parts by
weight of an epoxy group-containing acrylic rubber, as an epoxy
group-containing acrylic type polymer {molecular weight:
1,000,000, grycidyl group-containing repeating unit 3% by
35 weight, Tg: -7°C, manufactured by Teikoku Chémical Industries
Co., Ltd.; trade name: HTR-860P-3DR(C)) as a polymer, 0.5 part



10 resistance, noisture resistance and shelf life. Also, the adhesive film
C2 whose A/B ratio largely exceeds 10 al so showed insufficient results in
oozing property at via-holes and termnals, heat resistance,

resistance and foanmng property. 15 Exanple 2 (Sanple 7) (1) Prié)g atlon
of the first adhesive |ayer Methyl et3tyl ketone was added to an adhesi ve
conmposi tion conprising 45 parts by weight of bisphenol A type epoxy resin
20 (epoxy equi val ent 175, nmanufactured by Tohto Kasei Co., Ltd., trade
nane:” YD-8125) and 15 parts by wei ght of a cresol novol ak epoxy resin

gEEKE%OE?glvale@%:%éghzm%géz l%g?%QXr 9&%%c%§§?5to§QHmnhEgctufé@de nane.

henol novol ak r
(manuf act bredh byolDaikAsFIoK o230l AR- & @r?é‘rﬂ @éF@ FHEeZOl Pzrpa?dngﬁaPr% ap yo?ZInn

;fgﬁg%oﬁ?;?g?ﬁpgwel'éle&@r ggrarfw agear t6 Handed ghy \0ei ghtnetmany epoxy

i.c ru a n rouctlnl crylic type
pol ymer C T Péﬁf?ufe %’C}U’ g%@/&% tgrraoup %3%’[ glg'rll‘l ggﬁgepeatlygg
unit 38 byswed ght11dy. a%q, Byt achixed by TeikokimdCherndkaFhe¢mdustries
Co., Ltd. Lr @gﬁ dQQ@?%i#éIR %QQF}éggqéQQti%ﬁh%sQQEygﬁfml§H"¥asa§oat§&r|ng

accel erat or, an i mdazole t e c |
( manuf act @Ped WeSﬁlekéKGakaéel?ow(fg:)}glege terepth R Q&ﬁ,g?oacce erator

and they werexRbXed ys %ﬂ}nl r{éndgeacod fbhedrﬁﬁ;gvaemmE atedutdhe

resul tant _adhesi ve var hyl
t er epht hal® gge SRR ea{lvt-'l ‘“@%QSE‘F’,%& “ﬁgl“?ﬁ, ckﬁgﬁ%%e%ﬁﬁnﬁoggﬁhgategg

for dLgi ngraating0& tfrarcmsm n6t £& um, ahbu s IERRAFSAY $rardnepi e 6418 ni nut es

]E:)r};?r (Tdﬁ-é\CQé‘&i@lga]{ lamBun BayA mgeasalmee,ltness 10f2%3By praigrhusnrsepargag t he
sive r I ur n %

St orage 5 %1PESECC mﬂ%ﬂf%g’%% hé g%l?lem ve T Io%qg Xg?ﬁ%y %£§C§2?§3§ ?ng

thi s adhesihie adhesite £10mG ¢ 37 01 Chbew 1V\h§u60(?6ﬁvp>803tMP2%'aé Zhd 2BRPA at

260C. 5 MPa at 260°C.
15 (2) Preparation of the second adhesi?e layer
The second adheéive layer was prepared in the same manner
asintheabove-mentionedfirstadhesivelayer.exceptforusing

68 parts by weight of the polymer compound.

(3) Lamination of the first and the second adhesive layers
20 An adhesive film E8 was prepared by laminating the first

and the second adhesive layers, bonding them using a hot-roll
laminator under conditions of temperature of 100°C, pressure
of 0.3 MPa, and velocity of 0.2 m/min. The A/B Fatios were 2.31
in the first adhesive layer and 1.50 in the second adhesive
25 layer.

Using the obtained adhesive films, a semiconductor chip
and a wiring board using a polyimide film with 25 pm thickness
as a substrate were heat-pressed for 5 seconds under the
conditions for temperature and pressure shown in Table 2, and

30 subsequently, it was heated at 170°C for 1 hour for curing to
prepare a semiconductor device sample with an adhesive film
(solder balls are formedon single piece). In this preparation,
the first adhesive layer was made facing to the semiconductor
chip side, and the second adhesive layer was made facing to the

35 wiring board.

Thesamplesweretestedwithrespecttofillingproperty,



(2) Preparation of the second adhesive | ayer The second adhesive | ayer was

pr epar ed
heating f
m nut es

of curing neasured by using DSC was 15%
t he second adhesive | ayers
| am nating the first

hot-rol |
0.3 MPa,
t he total

in the sanme nanner
or drying at 90" C for

10 as in the first adhesive |ayer,
20 m nut es,

except for
and subsequently at 140C for 5

after being coated on a pol ywt hyl ene terephthalate fil m30 BERyiide

agd

LR

the curi

sl 35h0pef

(3) Lamnation of the first and
15 An adhesive filmE7 was prepared by
and the second adhesive | ayers,

bondi ng them usi ng a
| am nat or under conditions of tenperature of 100'C, pressure

of

3 210l AL Des T AeBniahi e, Wasatl r22istanydich Ais

epoxy resin and

wei ght of mphétpéeyﬁ@wwmﬁmncfoa@séﬁp| ang) spedf ot

nd Bis a

?ﬁﬁflrst

adhesi ve’ 'slt@Y‘Qﬁg Wofb)élrt@t hyfbe&eé ane avas wadded viereanaadhes bue iconposi ti on

conprisin
phenol

no BWﬁk ?ﬂgfﬁ

t of

%pﬁ& xam lépqu

I"valén

ALY

d &hehowhl in2Papron nat ed

menuf act ur ed by N hon Kayaku

Co. , &ktd. , trade nane: BREN—S) as an epoxy resin, 40.8 parts by weight
of a bron1@g§§g phenol resin (nanufactured by Teljln Kasei Co., Ltd.,
trade nanp—Fr+eguard—F&200)—ant—5—9parts—by ne EI% ;n a phenol novol ak
resin 30 (Eeriofeasews ed by Dai ni ppon Ink & Cheni c&B%Y9%c__ trade| nane:
Plyofen LF2882) as an epoxy resin curlpg agermt, 68 parts By weight of an
epoxy gr owp—eontarrng—acryticruobbersTas dn POXy | gr oupgcontar hi ng
acrylic t pé@BSIVﬁ%P°Pﬁﬁﬁkéﬁ?ar wei ght 6% 000, nrvnldwl
roup-con a"Irélm rd bﬂ dhdiibhg weli - nuf act ur e
group l Berd @peaktbAGdiliihg 3% by BS Iot | Tg 7C.16fanuf adt ur ed by
Tei koku |c%;&a| IHUUbléles Co—, Ltd| ; trade nanmg: - HTR~8 60P{ 3DR (O )
as a pol yirer,*01"% HEPET8 0 S E P 2004] 56 by’ wei am of atinidatol e type
curing acge r AGL Yk Bk nal i koku(i¥Kasei Kogyo r 4de nane:
! 923kl a At yessinaby Shi kok yo @., trad
Curezol 2BRZ-CN) as a Pnr-nggacce!erﬁf,., and—21—parts—by wergtt of
di ant i nony Ramtoxeikﬁq?wanufactured by Ni hon Sei ko Co., trade nang: PATOX- U)
5 as a filter—and—they were m xed Dby $riTTI R, and [t hen O
' Reflow resistance
Temperature cycle resistance O O
Moisture resistance O O
Foaming O O
Usable period O O
From Table 2, it was shown that the samples 7 and 8 in
whichtheadhesivefilmsofthepresentinventionwerelaminated
10 have an excellent property.
Example 3
{Sample 9)
Cyclohexanone was added to an adhesive composition
comprising 55 parts by weight of a cresol novolak type epoxy
15 resin with an epoxy equivalent of 210 (manufactured by Tohto
Kasei Co., Ltd., trade name: YDCN- 703) as an epoxy resin, 45
parts by weight of a phenol resin with a hydroxy group equivalent
of 175 moisture absorption of 1.8%, and weight loss by heating
at 350°C of 4% (manufactured by Mitsui Kagaku Kogyo Co., trade
20 name: MILEX XLC-LL) as an epoxy resin curing agent, 1.7 parts
by weight of 3-mercaptopropyltrimethoxy silane {manufactured

by Nihon Yunicar Co., tradename: NUCA-189) and 3.2 parts by



vacuum deaer ated. The resultant adhesive varnish was coated on a

rel ease-treated pol yethyl ene terephthalate filmhaving a thickness of 75
pm and heated for drying at 90C for 20 mi nutes, and subsequently at 120C
for 5 minutes to forma coating film 10 having a thickness of 3038mMEPtZBlis
preparing an adhesive film A residwfl anount of the solvent was 1.2% by
wei ght and storage elastic nodulus of the adhesive film obtained by
heat-curing this adhesive filmat 170C for 1 hour was 1000 MPa at 25C and
5 MPa at 260C. 15 (2) Preparation of the second adhesive |ayer The second

adhesi ve layeh \Wase P§ epad&bgiipiier$afRoRRNBELands (mAntbec aboye- bent i oned
first adhesive |ayer, except forusiagqg 68 'pﬂ}iﬁ‘i’ébly‘; i hst Qf sti?gngol ymer
conpound. NP @ ot Dl the fFTAISRANE t cond ‘adhesfve rayérs 20 An
adhesi ve fdduplERgnasept cpadeto mardtanbpatdingntt hé fumest sidhdathichsegond
adhesi ve | ayers, ndj t Ln t I } a&8bpeandi ti ons
of terrperaﬁ‘%/frreaggf g%ﬁggg%r%gas%ﬁ%& gf %0'@5%€,(hgﬁg@\%?g£?§¥ﬂ%f ('i)).pz m m n.
The A/ B rtdnssidefe. 2138 . i wadperppestrerdifdd §7f hyerr "Entt 1t 5T MRSt he
second adhasiMea 284 lcAkEr - 1 UsiaBor e dbkaknedd adiiesi ¥ dehidsnsilafor

sem conductor chip and a wring board using a polyimde filmwith 25 pm

t hi ckness 4G §5st rate were heat-pressed for 5 seconds under .the

condi tions for Teenper agbeee an@0pregsar @Bhoekehh FhbRETYignduder

subsequent] Ve 41t sWaS1 D83 $8: A LFUTJOlayh hesiip fcomtaining depeapiepare a
sem conduct or devi ce sample with an adhesive film wggﬁkge& Rald $o3re fornmed
on si &Gl e Pidc@pd PRRIRGI S W5 ERAr A¥FDHRAIC THE TPt "adResi ve 1ayer was nade
facing to 4he sesi conduntioy eti@lsiadmr.an@ . bheraecondYadhetiRe Pdyer was
made facing ‘_I)Pantofg%hy?i%%f)érgﬂlM&ol@@m§m@§xﬂwsytsaskedumatshir espect

y

to filling property, 3 0 SEP 2004 57 o00zin roperty at. via-hel and
t er mi nal s, K9gep Cpeditst-anteade REPEL lﬁ"ererzé’slies?%%b(glp) Sé%mnlgfedgﬁggstﬁgl f life

for eval uatixghrest @is ngapuopedéyeratest.s afbueyvakgapref WeF81&8r M3&d out in
the 15 coated on a release-treated polyethylene terephthalate film

with a thickness of 75um, and it was heated for drying at 140°C
for 5 minutes to give a coating film in B stage with a £ilm
thickness of 75um, to prepare an adhesive film E9 equipped with
a support film.
20 Incidentally, a ratio A/B of the prepared adhesive film
' E9 was 1.43, where A is the total weight of the epoxy resin and
the curing agent, and B is a weight of the acrylic copolymer.
In addition, a weight fraction (¢) of a weight of the polymer
(B) based on the total amount of the epoxy resin, the epoxy
25 resin-curing agent, and the polymer ({A+B) was 0.41.
Further, an area of a sea phase X at a section of the
adhesive £film was 6.34, while an area of an island phase Y was
0.66, and a ratio X/Y was 0.52. An area ratio of the sea phase
was 0.60 when it was measured on a surface of the adhesive f£ilm,
30 while it was 0.40 when measured at a position 5pm inside from
the surface. The area ratio in the center of the £ilm (37um
inside from the surface) was almost the same, which was 0.34.
(Sample 10)
an adhesive film E10 was prepared in the same manner as
35 in Sample 9, except for using an acrylic rubber containing 2%

byweightofgrycidylgroup-containingrepeatingunitsin;ﬂace



same manner as in Exanple 1. Results are shown in Table 2 5 Tabl
_ . e 2
Eval uations Sanples 7 8 Load for bonding kPa 65 65 Tenperature for

bonding 'C 160 160 Filling property O O QOozing at via- i
Heat resistance Reflow resi stange OyO Tenper atgre cyc?eh?legi’ Fste;gzﬁ%%lbgﬂn?
Moi sture resistance Q0 Foanming 0 0 5Usable period 0 0 From Table 2, it
was shown that the sanples 7 and 8 in which the adhesive filnms of t1he
present invention were |amnated 10 have an excellent property. Exanple 3
(Sanpl e 9) Cycl ohexanone was added to an adhesive conposition conprising

55 parts By wei f, & fhgsal : X¥rei resgi '
equi val ent” of Zg%éli};n%nuf actured@%pAT%ﬁngE%s:]iwcﬁeléﬁt - {grr\gtﬁbgégge?poxy

BNl . . o, o Ltd. e

YDCN—703)gaguancepéﬁyn¥@$Fﬁpeasln%&Pﬂésby‘M@?@ﬁ?loﬁ3aaﬁﬁﬁ%ﬁ?sﬂeéln with a

P)C/)glgog); ﬁggﬁppgqun:{agggt - o; 175, noisture absorption of 1.8% and wei ght
Ing, a ' . 14% (N : b m Kagalkid

trade 20 nane: ML@?%}&‘ELE)IM M ng%%?gdbjyn thesglhmé( e |

. . as an epo resin curing agent, 1.7
wei ght 5of i3 Sempapt dpreppantr ifieat Hék?gsﬁgé?fbft(%ﬁ’ﬂuf'ﬁégmg %y TeRP g:}ts >

Yuni car  Cqroy oh hRAGRHEE e JUGA- 180 aligh13. 2npapbiybyqlitaben® 20 i
_ _ _ . 021058 wei ght
of 3-ureidopropyltriethox il ape uf a re N I X

_ i N yYeN.6985) Co. Lt d.
tr adenane: \"RBCASEIBEF O Y é‘oz‘ltf’aﬁ%’;éggc{}pl'i %Haggtn%éeaﬁ%ggb Ypar t g@g) wei ;ﬂt ,
of funmed sid iamaewbiki pesiraveatagerpar by crel dhtakdt ér PBEROL AR PidAuf act ur ed

by N ppon a hydroxy group equivalent of 118, moisture absorption of 4.4%,
10 and weight loss by heating at 350°C of 18% (manufactured by
Dainippon Ink & Chemicals, Inc., trade name; Plyofen LF2882)
as an epoxy resin curing agent, and 70 parts by weight of an
acrylic rubber containing 2% by weight of grycidyl
group-containing repeating units. A/B ratio was 1.43, and o)

15 was 0.41.

(sample 12)
An adhesive film E12 was prepared in the same mannex as

in Sample 9, except for using 40 parts by weight of the acrylic
rubber containing 1% by weight of grycidyl-group containing

20 repeating unit, instead of using 70 parts by weight thereof.
A/B ratio was 2.5, and ¢ was 0.30.

In addition, an area of a sea phase X at a section of the
adhesive film was 0.35, while an area of an island phase Y was
0.65, and the ratio X/Y was 0.54. An area ratio of the sea phase

25 was 0.60 when it was measured on a surface of the adhesive film,
and it was 0.32 when measured at a position Spm inside from the
surface. The ratio in the center of the film (37pm'inside from
the surface) was almost the same, which was 0.35.

(Sample 13)

30 An adhesive film E13 was prepared in the same mannex as
in Sample 11, except that filler R972 used in Sample 11 was not
usedandkneadingbyzabeadsmillwasnotcarriedout. A/B ratio
was 1.43, and ¢ was 0.41.

(sample 14)
35 An adhesive film El14 was prepared in the same manner as

in Sample 11, except for using silica with an average particle



5 Aerosil Co., Ltd., trade nane: Aerosil R972) . The m xtur [

and then, it was further kneaded using a beadl mill for 90€n¥ﬁzte:Flgge?he
above, 70 parts by weight of acrylic rubber containing 1% by weight of
grycidyl group containing repeating 10 unit and having a wei ght 13%¢page
nol ecul ar wei ght of 800,000 and, as a&Quring accelerator, 0.5 parts by

wei ght of 1-cyanoet hyl - 2- phenyllnldazole (manuf act ured by Shi koku Kasei
Kogyo Co. Ltd. , trade nanme: Curezole 2PZ-CN) were m xed and the m xture
was vacuun}deaerated Thus prepared varni sh was 15 coated on a

rel ease-treate t net ate fil Wi a of 75
and it vvaéhﬁg'ﬁggg fy& ﬂ@mé 9(9343 % tﬁ’lwr?l? eﬁs@qto E?é(ggggré%atl ng 1|‘Olml m
in B st ag@OWSt) him flidan Of halc«rfesxsdofrl TBumfiddepriha-e ANBatest Y&sfil m E9

equped\% g supp@sd fidym 20 Incidentally, a ratio A/B of the prepared
adhesi ve f] %B V\g 1.43, where Ais the total weight of the epoxs r25| n
and the CLf'rai’“ﬁé aéé t, and Bis a wight of the acrylic copolyner. In

additien, a wei ghtadhexiveoii(D)EDT vaswpirghéred irhghgobgmermanm®x BAsed on
the total AMOURLIelyS NS SO0V cLESIdhng G BBPKY py?SeiRkNoEY igsagent, and

t he pol yrrer 17 Further, "an area of sea phase X a
of the adiwsilg& fHYDR VRECXY. %SWI“I”et}ana%r 8RO¥Y Sﬁullgg};lﬁlat pﬁgsé $ SeCt' on

\%hgﬁ I?“Sﬁ(@«\a&x@tﬂa@tx&é‘de TRh223. K&¥e AlCRA , I BtE 0, Gfraideensmea: pTEde 7004s 0 60
e | S ] BT SR e et e vas

m I nsi hé surface. The area
rati olbn t1ve cemtmyfaftuded fpY neBrpmKaisgdi o fr okt € he SHARSCcEP™RAas al nost

the sane, yMiggh swas.
the same manner 5‘32 a@aﬁ”epox(ysﬁéﬂhﬁ 310)p A% sasihesi Bt foifl anpE&Bonas spnepar ed i n

cont ai ni nd'35% 2RY 8 ’ah?rB‘r‘P dn;r)%)’él"(ﬁfnfj?gﬁ#{:g:ﬁ&sslth%earggggg%{%lngn LEP?grl n
pl ace 30SEP2304 anBwefgkn lassyby chaamiper atohl &i hiafg4 %W‘\‘/@‘iﬁ’h‘tre i
gryci dyl g5 QUR5QNkaL Mk Ak IKRERGI. NIt ¥REE Snarf Busask. A8¢- Bod Hd was 0. 41.
15 parts by weight of a phenol res in with a hydroxy group equivalent
of 118, moisture absorption ‘of 4.4%, and weight loss by heating
at 350°C of 18% (manufactured by Dainippon Ink & Chemicals,

Inc., trade name; Plyofen LF2882) as an epoxy resin curing agent.
A/B ratio was 2.5, and ¢ was 0.30.
20 The thus prepared adhesive films ES to E15 were measured
with respect to an area of a sea phase and an island phase in
a bi-phase structure and its ratio, and at the same time,
evaluations were made with respect to half 1ife in flow amount,
peeling strength, tensile modulus, soldering heat resistance,
25 PCT resistance, reflow resistance, and releasing property of
the polyimide-laminated product after moisture absorption.
Measurement of the half life in flow amount was carried
out by a film in B stage, and other evaluations were made with
respect to a £ilm in C stage. An adhesive film and an adhesive
30 material comprising an adhesive film and polyimide film werxe
heated for drying at 170°C for 1 hour, and subsequently at 150°C
for 4 hours, to let the resin completely cured to reach C stage.
Measurements and evaluations of half 1ife in flow amount,
peeling strength, tensile modulus, reflow resistance, and
35 releasing property of the polyimide-laminated product after

moisture absorption were carried out as in the afore-mentioned



(Sanpl e 11) An adhesive filmElI|l was prepared in the sane manner as 5 in
Sanple 9, except for using 64 parts by weight of a cresol novolak type
epoxy resin with an epoxy equival ent of 210 (rmanufactured by Tohto Kasei
Co., Ltd., trade nane: YDCN-703) as an epoxy resin, 36 parts by Wigghgggpf
a phenol resin with a hydroxy group &quival ent of 118, noisture absorption
of 4.4% 10 and wei ght |oss by heating at 350C of 18% (manufactured by

Dai ni ppon Ink & Chemi cals, Inc., trade name; Plyofen LF2882) as an epoxy
resin curing agent, and 70 parts by weight of an acrylic rubber containing
2% by wei ght of grycidyl group-containing repeating units. A/B ratio was
1. 43, and™&]"€15 was 0.41. (Sanple 12) An adhesive film E12 was prepared in
the same mannersasdeiindSangite s ioxcepte fwrs G@lsﬁgd4@ypérlp§tb§?9mé€@ht of the

acrylic rubbet scﬂﬁhaéa(]ia"l& 1% Y% gbtucof cgsycaltdytog@ouladca)@taapne ng 20
repeating unit, inste usin arts ywelght t her eaf é/B rati o was

2.5, and 4EnRa3toHNCL 3 TR ﬁssa hap &0 5ECENER PR E X34 a"Secti on of
the aghesiye fildimpas Qesdraiitid %l&@t%ﬁ:@ab@f.w@éh i4sl andophesedYldds 0. 65,

and the ratio XY wa areq (k) atl o 0. 60 when
it was med&GrE4so ﬁ’aﬁ §0’P?58§e§f afc‘he adhe5| ve fQed %% R q?tg \’e;ggwaégz when

measur ed aten@rpdsi tanon BUishentsi a5 oh? ¢ héecgih‘?‘f aEés ?I’félf’af?% PR the

S\,ﬁntﬁr of --t@e fléngcJ%lﬁ%gn%gepM OfR s {18 e hage) avas 1 nostervhegsane,
I CN was

n ive S; PLERAngd kN the
sane mamnérdhé§l ngﬁfﬂ%l%fltéixégﬁf’ef a%ofpﬁﬁlm%Rg‘}gﬁulsxg% |n1%a EI e 11 was
not wsed modh«mmdanga bempe trcadte of LR 1VAs Wt dd &y qfeyO bt 2nAPBOPSti o was

1.43, and Gp.YAssPhéde ofSPARKE IghesturANcadkesivestf | |PIG.'II‘E’rll4ea/\R$npt) epared in
the same manner as in sanple 11, except for using silica,wdid an.average

particle 3 cagelp »powhigy no peeling was obse

On, and a sample in which peeling was observed was evaluated

as u)(u-
15 Results for the bi-phase structure and evaluations are

shown in Table 3.



di aneter of 0.9pm (manufactured by Admatex Co. Ltd. , trade nane: S025) in
pl ace of the funmed silica filler RO72. A/B ratio was 1.43, and 4) was
0.41. (Sanple 15) 5 An adhesive filmEL5 was prepared in the same_nanner as
in Sanple 12, except for using 28 parts by weight of a cresol novdIS&R B pe
epoxy resin vvith an epoxy equival ent & 210 (manufactured by Tohto Kasei
Co., Ltd., trade nane: YDCN-703) and a, bisphenol A type epoxy resin with
an epoxy eqU| val ent of 10 173 ( manuf act ur ed by Tohto Kasei Co., Ltd., trade
name. YD B1257) as an epoxy resin, 26 parts by weight of a phenol resin

with a hydrexy group equival ent of 175 nmoi sture absor pt| on of 1. 8% and
wei ght J._ass_Ey_g@au-ag—al 3506 Dgon@{,(naﬂuf acttred—bhy—M-tstur—Kagaku—Hogyo
Co., trjade name: Myl ex XLC-LL) cﬁ 18 15 parts by werRts of a phenol rlesin
with a lhywdnaxyigisoup equi val ent 18 noi-styre—absorptionTof 4L.4/q and

wei ght |l oss by heating at 350 "lf 18% ( manuf pctaurled 2by Dai pi ppon I5nK &
Chemcals, Inc. , trade nane; |Plyofen LF2882)| as an epgxy resin _kuring
agent . / B h a“s({r%%éb and 4) was 0.30. 20 The thus pr epar ed adhegi ve
films LS WEr 6 neasured —wi-th-respect—teran—area—g SAPIES and
an i sl andaphasd ser Phabt Xphase [struct Gred AdcSi & Fah {g° ang3 £ the sane

ti rrF evgw‘gt |fop§1a\1,\(%r§hgg%d@ vm th regpeed toosshpbfr3l i § @sifrm.$1 ow. arﬂommz,
peel i ngl-strength—tens+te-—rodutus—sagtdertng—heat -TEST StETE] .2 !

resi stanc&/Yrefl ow resistance, land rdl k& n0540’3p3ert§/5?)f bii | 075 s
pol yi m dﬁl'tqm n@él%d-_ PsPAUGL af tler, qypiistur € ,ahs Pk doi Phoo [MRASUREME 00| t he

hal f |ifg,duacf! ow amount was,ear i ed jout by a filmjn Bistage¢, ang other
eval uat jers—wer-e—ragde—wth—respe 0 fii n 5TA0q. 40 aghesiyg ffilm
and an gitfidsity e 130F 1Mt aF F?Sin&%ar g nc?%; fﬁ? ngnd selytmde| film

wer e heaﬁgilmgrsareyxgag at 17:O/Gafaz4ol heer | and silfbseq'-iﬁent I5§' t5§53 © for 4
hours, po—tet—the rEST T COMQfErety, cur To,feacky C sgoage a4 NVeasur epent s
and eval TRRS 0RO RE1 ¢ 1 ?«Eﬂ in f ow aﬁgu”3 peel--rg—st-renrgth—tensite
nodul us %glled;:ﬁ?w r}g%ts;g%fé&anggd B9 riel@agi @ pr@eft® of @he ©
pol yi m p A&t p tw‘r‘rqr’s ure ab$ofpiio re darki ed~ouf as
in the hfore-nentioned L2601 OTTONPE | B TS PO PO

PCT resistance O O O O O O @
Reflow resistance 245 O O O O O O O

Peeling of

polyimide-laminate after 260 O O O O O O O
moisture absorpotion
Moisture absorption of
phenol resin %

Further, the prepared adhesive films were left at room
temperature (25°C) for 2 months, and evaluated with respect to

5 peeling strength, elastic modulus, reflow resistance, PCT
resistanceandpeelingpropertyofthepolyimide-laminateafter
moistureabsorptioinaccordingtotheabove-describedmethods.

Results are shown in Table 4.



61 30SEP1004 nanner. Sol dering heat resistance was tested by floating the
sanpl es in a sol der bath kept at 240C or at 260C, and a sanple generating
blisters in Iess than 40 seconds was evaluated as 5 "X, a sanple
9enerat|ng blisters between 40 seconds and 120 seconds was evalu

Q', and a sanple which did not genetate any blisters after 120 giﬁgﬂﬁ@m
was evaluated as "QO'. Evaluations for PCT resistance were done by
observing adhesive materials with respect to peeling with intervals of 10
100 hours, at a tenperature of 121C, hum dity of 100% and under an
atmosphere of 2 atm (pressure cocker test : PCT treatment) A sanple in
which no peeling was observed was evaluated as 011, and a sanple in which
peel i ng wa&skdlesdrved was evaluated as "X' 15 Results for the bi-phase

struptq*é and evaluations are [stvo¥n [in Table 3. 3 dmp1& P 2004 62 Taple 3
Condi - Sary les tion Evaluati orf] Evalu- ation 9 10 11 12 13 14 15 C
Bi -phaseEsatPGE%‘U}se Area of sea |phase [x U. 34 035 0.P7 0.135,0.33,0]35 0. 28
Area of| i sl and phase Y 0.66 0.6525°73 0°65 8%67 bl6b ¥ 72 *°X %"o 5%0 54
0.37 0.B4_0.49 0 54 Q0 39 lniti | e—-on—ow—31601120 116 126013
1200 1208:A08s amouatn U Hal/x i 130 n f¥5ow dkoynt>h| 6% 35 °35 |38°30 40 1o 30
eel | ng 31T Engtn 240 50 ) 5 [55 59 :
30 30 3AL* 13 ’231”21?8 00 (D% (?)“(%D \%Oo %% |Teustis npdal s abPq 240 30
240
Soldering heat resistance ! © © © © © © ©
260 | O | x O | x| x| x| x
PCT resistance O O O O O O O
Reflow resistance 245 O O O O O O O
Peeling of
polyimide-laminate after 260 O] OO 01 0O0|0]|O0O
moisture absorpotion

The samples E9 to E15 were the adhesive films prepared
5 by using an acryllc copolymer containing 0.5 to 2.7% by weight
of the epoxy group-containing repeating units and having an
average molecular weight of 100,000 or more. Here, the samples
9, 10, 13 and 14 whose A/B ratio is 1.4 and the samples 12 and
15 whose A/B ratio is 2.5 wherein A is the total weight of the
10 epoxy resin and the curing agent, and B is a weight of the acrylic
copolymer, satisfied the relationship represented by the
formula H = 140 X ¢?, which is a relationship between a
half-life (H, in hour) and ¢ being a weight fraction of a weight
of the acrylic copolymer (B) based on a total amount of the epoxy
15 resin, the curing agent, and the acrylic copolymer (A+B), and
theyshowedexcellentstoringstabilities. Additionally, they
showedexcellentsolderingbeatresistanceafterabsorptionand
PCT resistance. Moreover, even after being stored at room
tempexature for 2 months, -these adhesive films still showed
20 excellent soldering heat resistance at 240°Cc, although there
were decreases in soldering heat resistance at 260°'C solely.
Additionally,therewere1u>bigchanges:huothercharacteristic

values showing that they have significantly high storing

pro'perty .



Sol dering heat resistance 260 0 0 0 0 0 0 O PCT resistance 0 0

Refl ow resistance 245 0 0 0 0 0 0 O Peeling of polyinide-lanina?eoagtgro
260 0 0 0 0 0 0 0O noisture absorpotion Misture absorption of 1.8 1.8 4.4
1.8 1.8 1.8 1.8 phenol resin Further, the prepared adhesive fil ng vegpreqy
left at room tenperature (25C) for 24mnths, and evaluated with respect to
5 peeling strength, elastic modulus, reflow resistance, PCT resistance and
peeling property of thepolyimnde- |am nateafter noisture absorptioin
according to the above-described nmethods. Results are shown in Table 4. 6
3 30 SEP %004 §ble 4 Condi - Sanples tion Evaluations for evalu- ation
9 10 11 1F*#8Pi% §5 'C Peeling strength NNm 240 35 35 35 35 35 35 35
Tensi | e nodapdeMPa) 240 30 30 30 30 40 20 44 Op 00 00 (c) O Sol dering heat

{ngsi gf/vapg; gfgnég)azrggaﬁgsgvcg( c%n?ﬁoélglggecgoﬁﬁﬁl%ﬁhﬁtﬁﬁ@@r@s(bﬁwglghﬂ 0
260 0 0 06 @ Grea?l ABYStF I SHSY ZRoThe ‘h‘gfaeél dd[ 5Y %189\%&61{ he.
gdgoe/fijgemgdlds@ peepared. , & tidelskng: avpacAdi)c asopol gpesy cmRtisiniAg 0.5 to
%ts by weight of a phenol Novolak resin (manufactured by
Dainippon Ink & Chemicals, Inc., trade name; Plyofen LF2882)
and 18 parts by weight of a phenol resin (manufactured by Mitsui
Kagaku Kogyo Co., trade name: XLC-LL) as an epoxy resin curing
10 agent, 44 parts by weight of epoxy group-containing acrylic
polymer (manufactured by Teikoku Kagaku Sangyo Co. Ltd., trade
name: HTR-860P-3) as a polymer, 0.025 parts by weight of
1-cyanoethy1-2-phenylimidazole(manufacturedtanhikokuKasei
XKogyo Co. Ltd., trade name: Curezole 2PZ-CN) as a curing
15 accelerator, 1 parts by weight of 3-mercaptopropyltrimethoxy
silane and 2 parts by weight of 3.ureidopropyltrimethoxy silane
as a coupling agent, and 5.3 parts by weight of fumed silica
with an average particle diameter of 0.016um (manufactured by
Nippon Aerosil Co., Ltd., trade name: Aerosil R972) as filler,
20 was added methyl ethyl ketone as a solvent and dissolved by
stirring to give a resin varnish. This varnish was coated on
a polyethylene terephthalate £ilm and heated for drying at 90°C
for 20 minutes, and subsequently at 120°C for 5 minutes to
prepare an adhesive film E16 in B stage with a thickness of about
25 50pm. The A/B ratio was 1.64.
(Sample 17) A
A resin varnish was prepared in the same manner as in
Sample 16, except for changing a blending amount of the epoxy
group-containing acrylic rubber (HTR-860P-3) from 44 parts by
30 weight to 31 parts by weight. This varnish was coated on a
polyethylene terephthalate film and heated for drying at 90°C
for 5 minutes and subsequently, at 140°C for S minutes to give
an adhesive film E17 with a thickness of about 50um. The A/B
ratio was 2.32.
35 (Comparative Sample 3)
To an adhesive composition comprising 30 parts by welght



of the epoxy group-containing repeating units and having an average
nol ecul ar wei ght of 100,000 or nore. Here, the sanples 9, 10, 13 and 14
whose A/B ratio is 1.4 and the sanples 12 and 15 whose A/B ratio s, 2.
wherein Ais the total weight of the 10 epoxy resin and the curi néaagirﬁm'
and Bis a weight of the acrylic copebyner, satisfied the relationship ’
represented by the formula HZ 140 X 42, which is a relationship between a
half-1ife (H in hour) and 4) being a weight fraction of a weight of. the
gﬁ;ylnlgc copol yrer (B) baseld on a total anount of the epoxy 15 resin, the

[ age i c_copol A+B ngd_ st
storing sfgbplllstp 8§°?Agdw %n%ﬁ’?’)f}’ ety sm Lfacg&g% I%ﬁ%&% g%rgl %gcﬁlalasnt
resi st anc&paixyt €c.abbkod pxlmw@amempmm&?@é aRbRBOTRYXY SPEANaf t er

bei ng st orgd FO0R, 1, atyyr e, f h
showed 20 excﬁ%fentms,o ggraﬁggtoqeg% ?Egﬁﬁgggéﬁﬁ ZQ%Ea@giet?\cl)Sefﬁhthgzrztl '

were decr dases fiag tysPdePY P ihidama K8Pa K ntI v C2’&30”I‘<"3dsol ety ddi'tional 1y,
t here wer egt® b_lgg)chaﬂgesm pa ot hasy chdrghcet erfi st pbenyal meeﬁgnt hat t hey

have S|gn|f|ca I tor.in r rd 4 P
(Sanpl e 16)mafgr}tar?¥§ Resi é’a(%é‘n%&?t?@g cgpr%?fg?lng ésliznlépar tgg:g%%;\%;nﬁlte gf a

cresol nowdlyalf enypE28PdK R T EsCHT L ABmMAet urEd b?/ RARG PB Ltd.,
'It\kr)\ellgleaﬂa?gasnl I&@n%]n(a?}o?@ @dht&ﬂ.@‘?%gr %de@hch NAtHexr bymansi fghttuakdabyhenol
& gﬂag)i% al't ab px?anmel n T§L é%“l(ﬁﬂ‘l ﬂagf’a ﬂ.cﬁcymert rade

name; Plydt phenol resin
(manufiact uresd bgaxmq sty Kemgiaht Kogfyo b@yanpﬁééiélnanﬁhm)@@’l‘_‘l_‘%“é’éean epoxy

resin curing 10 2060 Ed % @%&kékbyx\s@bghko@;o e@@xywaouptwﬁ aiameng acrylic

pol yrmer t Kk
HTR- 860P§ g;aunr%zaoglegragghg ) ¥ e%ﬁggﬁgﬁ§§£gg‘ﬁ{ fpargs by &@E’Sht RGe:
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Ltd., tradge nane; QL8 n2PZ

- d Qﬁ\‘)%ﬁlcuelf&g&q esrno;r aparts b

\§e| ght of ur?'feerlczfto ?{nr Frr% Xy _silane ac% ﬁg;@l gai 1,01, Ofs Y
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to give a resin varnish. This varnish was coated on a

polyethylene terephthalate film and heated for drying at 90°C

for 20 minutes, and subsequently at 140°C for 5 minutes to

prepare an adhesive £ilm C3 with a thickness of about 50um. The
20 A/B ratio was 0.43.

(Comparative Sample 4)
The resin varnish prepared in Sample 16 was coated on a

polyethylene terephthalate film and heated for drying at 90°C
for 20 minutes and subsequently at 160 °C for 5 minutes to prepare

25 an adhesive film C4 with a thickness of about 50um.
(Comparative Sample 5)

The resin varnish prepared in Sample 16 was coated on a
polyethylene terephthalate film and heated for drying at 90°C
for20ndnutesandsubsequentlyat100'Cfor!5minutestoprepare

30 an adhesive film C5 with a thickness of about SOum.
(Comparative Sample 6)

The resin varnish prepared in Sample 17 was coated on a
polyethylene terephthalate film and heated for drying at 90°C
for 20 minutes and subsequently at 100°C for 5 minutes to prepare

35 an adhesive film C6 with a thickness of about 50pm.

(Comparative Sample 7)



as a coupling agent, and 5.3 parts by weight of fumed silica with an
average particle dianeter of 0.016pm (manufactured by N ppon Aerosil Co.
Ltd. , trade nane: Aerosil R972) as filler, 20 was added net hyl ethyl
ketone as a solvent and dissolved by stirring to give a resin vargueph
This varnish was coated on a polyeth§éene terephthalate film ang 0EgeEat gu
for drying at 90C for 20 m nutes, and subsequently at 120C for 5 m nutes
to prepare an adhesive filmEL6 in B stage with a thickness of about 25
thgmsa-rrrgeer/nB ratio vvassl. 6|4. (garrpl e 17) A resin varnish was prepared in
ner _as in . Sanpl e fo i el
the epoxy grousggoﬂ?%ﬁnnivﬁénéggluy?fgégﬁg{)elp %E@gﬁgglogg,??% ?ér)om 4%apggggnt)yogo
wei ght t o Bllysahyd eby wergitthalitite fatniant Wastedahwd %6u1a9 oPYethyl ene
ter epht hal gf,e ki hfn a0k heapLebd A a6r ¥angs Afe 3QECm EDWikhné NHie%knasd
su_bsequentql)é/, at 140C for 5 mnutes to give an adhesive filmEl7 wth a
t hi ckness f 2Rkt *888m The A/B ratio was 2.32. 35 (Conparative Sanple 3)
g?saﬂeadre? ve caepadubi prepeonpdi siihgs B0e philms byenei gl BESEPPOOL 65 of
pheno r.esh . .
re%%acgoggq%%g)l%%ﬁ%z(mpeg HE%’SQXigpliﬁly%h%Eh praptice. , Ltd.,

trade nane: as ‘an ‘epoxy resin, arts b i

Novol ak typle eposd nwwt.(ﬁmﬁﬁgépﬁﬂéagbyr%ﬁf Egm‘”?@bélﬂl:& g;&g]éoé E: S.SOI

Eagﬁﬁf ggﬁ%%%ﬁ%ij%) , Tﬁ@? ria‘%ua%ﬁt saby webght iof @aphemols NowoBak resi n
i ni ppon._ I n m_cal : NadE;
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, trade na‘ﬂ?rkaﬁﬁ%tﬁ_@nﬁprm%bﬁmayp«oéxya%rrl@aoompastsomwsei ght of

1- cyanoet hyl - 2- phenyl i m dazol e (m%nuf ctured p}y Shi koky @%%EL. Kagyo Co.

Ltd., trade namdelteBPfedi*§°PEYOy)" 8378 Turl ny lé%ce%er ator, 2 parts by

wei ght of measlref & meldapsopropyltrimethoxy silane and ,

3-urei dopr opy! t rd 1R Q¥K st L @NE1 A Av&iUINlaiiBadgaNto WBSpare an

15 adhesive film with a thickness of about 400um. This adhesive

film was die-cut in a circle with a diameter of 11.3 mm, pressed
at a predetermined temperature with a load of 2.5 kgf for 5
seconds. From the thickness before and after loading, melt
viscosity was calculated by using the above-described formula
20 (4). Tack load of the adhesive film was measured by using a
tacking testing device manufactured by RHESCA Co., according
to a method described in a reference column of JIS z0237-1991,
at 25°C. Conditions for measurement were, 5.1 ¢mm for probe
radius, 10 mm/sec for peeling rate, 100 gf/(:m2 for contact load,
25 1.0 second for contact time. Residual volatile volume of the
adhesive film was calculated using the following formula (2),

from the weights of the adhesive film before and after curing

at 170°C/1nh.

30 The residual volatile component fraction (%) =
[ (weight of the film before curing - weight of the film after
curing) / weight of the film before curing)] X 100 (2)

Measurements for physical properties of a cured product
35 of the adhesive film was done using a sample obtained by curing

an .adhesive film at B stage at 170°C for 1 hour. A storage



15 added nethyl ethyl ketone as a solvent and dissolved by stirring to
give a resin varnish. This varnish was coated on a polyethyl ene
terephthalate filmand heated for drying at 90°'C for 20 m nutes,_and
subsequently at 140' C for 5 minutes to prepare an adhesive filmBSuh 0B a
t hi ckness of about 50pm The 20 A/B 6atio was 0.43. (Conparative Sanple 4)
The resin varnish prepared in Sanple 16 was coated on a polyethyl ene
terephthalate filmand heated for drying at 90°'C for 20 m nutes and
subsequently at 160* C for 5 mnutes to prepare 25 an adhesive filmC4

with a thickness of about S50pm_ (Conpalative Le 9)sdd& 48s8iq cyar ni sh
prepar ed 51383 QOTB?V\%SW%SOé‘{eg géﬁgg“gﬁo yet qug\rl]g { er epht hal at eyfi | m and
heat ed fomedrspimigoama@diGe florn2@aptwae@sbanfiedldpequRtfi1%4lat YPI6TC for 5

mnutes to ARAIE s 3¢ 2AnmpdBesiyve. fibAy e ¥ tho and hiwiqwesoofe almout 50pm
(Conparative Sanple 6) The resin varnish prepared in Sanghes 7/ was coat ed
on a pol yetinknass todr fhhtHial B HGIRIERd SAEYREYOF oF 2HF yPhg at’ ™88 C for 20
m nut e angerdibsequand |of ato 199, Cafidr abtohaui@sstat v epeadEn35 Fheadhesi ve

filmc wiih & L Ghness Qf AR3ULORATo (omRAl AL oI & thedfal 3 0 S E

P 2004 The®¥esit Varni sh prepare e 17 was coated on a

pol yet hyl eewpansiqrhmeaisaréngi faY ha® HeaRWd o odr PYngR it 9ot "% §° 25

m nutes to,pfepang-agodphesing bl nmehkayet hcaet bl ckaress foof @browal5opm 5
The thus prepared adhesive fil re eval yat i.sth respect to physical
properties® a’Ef’s‘inagfé,ompﬁggi %SA %%pﬁr%?rees%%&%qg\gséd product, press-bonding
properitoy, wor kabianiitgtiaad progleiralyi |andy . pT#Es TREAAINY HEPETTHN 19T °Tabl es 5
to 8. NE%%%J&PP S, d ¥o1RB¥si.cal properties of the filmand heat-cured 10

products and eval uat.i ons for, press-bondin roperty I Lkify Aand
reliability wer @taPPRPEHYBUL HS RSl F%%?agifglotn&%ggv?as%%%iug??g% ét,dhesi ve

filns at Bwsfegewiwas 28tpasuhédkasséol 4ows, temperature of 1 C, line

pressure of 1 MPa, and at a rate of 0.2m/min. 1In this testing,

15 when the 4adhesive film was oozed from a terminal of the wafer

and reached to a front surface, it was evaluated as poor in

laminating property. Further, a dicing tape (manufactured by

.Purukawa Denko Co. Ltd., trade name: UC-334EP) was laminated

at room temperature, and then, the wafer with an adhesive film

20 wascut inasizeof7.0X9.0mm. The dicing tape was irradiated

with UV light (high pressure mercury light) at 500 mj/cm? and

the dicing tape was peeled off to give a semiconductor chip with

an adhesive film. This was heat-pressed onto an outer

connection part with wiriné under conditions as shown in Table

25 6, and when voids are within 10% based on the total area of the

adhesivefilm,orwhenoozefromzachipterminalwaswithinSOpm,
press-bonding property was evaluated as good.

Foaming at curing was evaluated by press-bonding an

adhesive film onto an outer connection part, curing it at 170°C

30 in an oven for 1 hour, and by observing a section of the film

with a microscope. When the fine voids were observed, it was

judged as foaming exists. For the outer connection part, TAB

tape with via-holes comprising a wiring layer with a wiring

width of 30pm, the narrowest line intervals of 40um, ;hickness

35 of 20um, and a polyimide type film with a thickness of 50um was

used. Conditions for press-bonding was pressing time of 1



Ei ght adhesive filns were lam nated to prepare an 15 adhesive filmwth a
t hi ckness of about 400pm This adhesive filmwas die-cut in a circle with

a dianeter of 11.3 mm pressed at a predetermnmi ned tenperature Wghc]SEP h(ﬁ?d
of 2.5 kgf for 5 seconds. Fromthe thickness before and after | oading,
melt viscosity was cal cul ated by usi®® the above-described formula 20 (4).
Tack | oad of the adhesive filmwas neasured by using a tacking testing
devi ce manufactured by RHESCA Co., according to a nethod described in a
reference colum of JI'S z0237-1991, at 25 C. Conditions for measurenent

pere, 5. 1 sHUEIM 00 D1008n a0k Uy e J SV 8801 [6TePIRG! Y iR L00r 9T/ C1D

for cont adt Sé¢ton contact tine. Resjdual volatile volune
of the adhdSi e PiPrtRas RAING ®IORSFAHY fRE™f BIT R FFS FPREI ¥282),  from
the wei ghte%a%atc@e ﬁdh@%gvelﬁglaﬁbbeipﬁg s&&@ngftheusemamghe atahtEOCEl h. 30

The residual. volatile mponent fraction t fore
curing - veilghfngf t)E“T'ledlf‘illnrﬂ P& @ ?Eﬁfl%xg‘% 5 vvel IF {%pféfljlaﬁggefore
curingp XwHe® ¢Ry pddlasigr eumansthoraSpngtéﬂm pp@pemtq edtofas jadPe8 product

35 of the ad [ |y using a sanpl e obtained by curlng an
. adhesi ve %i:&%%é\{%gfl%ta At 170° C for I. hour. A stor

2004 67
el astic modul USRW&éah’EhBW e(if%m‘ﬁ’@%‘%ﬁarﬁ% Yeirgeld as??'%’l"t Ve d%r?ggsurl ng
nmachi ne ( rpEKaget B&@ﬂabé’d RQMe@;@:)&psDVEtV#Q thcdrovecontiet i oy esftiganpl e

size: length of 20, g W Negs, 0§ 6 BMrels@Apebat ure
el evati on 33t %cfu]ﬁ?/ M tengfsi“gmrr%%lse&ogl I§-E and aut omat | (‘E static

| oadi ng. Tdmap@oréfaftllenehmalﬁ‘efaftw%PYeﬁbéﬁ%ﬁ‘brf‘%&s" |’§8§¥8r%‘a uditfg a
thermal  expanshofe TRESULLDE) devi L eal pansifract ewerhdni nShi ekintRilkievCo. Lt d.

TM 7000), and an avera e_coefficient for th e Si QML 1 UReeb5 0 156
'C were oHieh T erASEA ﬁaﬂ%g prgsé:ra{xgean%ﬁmﬁt XRRNS! AL, {4 Qe

ress-bond I ng propert wer e
measur ed asefelUsmts. RAfihdhesevesfangn e |33’(1£9ﬁ§t éd 6ﬁt16°‘<'is bac”kf sedyf ace of
a wafer V\Alhp_'l <80p7 t D JNiteddt s énisRIAdH epatxddOdCrol imeisture

15 absorption in an atmosphere of at 85°C and 85% of humidity, a
treatment was repeated for 3 times under a condition such that
the highest reached temperature of the surface of the

semiconductor package became 265°C for 10 seconds, in an
infrared reflow device. Subsequently, using an ultrasonic
20 scanning damage-searching device, inside of the semiconductor
package was examined, and it was evaluated with respect to
peeling at a bonding interface, cracks, etc. PCT resistance
was judged by treating the semiconductor package after the
reflow treatment in an atmosphere at 121 ‘C and 100% of humidity
25 for 200 hours, and evaluating the peeling at a bonding interface
and existence of oozing of an adhesive film resin through
via-holes of the outer connection part: Heat cycle resistance
was judged by treating a semiconductor package in an atmosphere
from -55°C to 125°C for 15 minutes, examining the inside of the
30 semiconductor package with an ultrasonic scanning
damage-searching device, and by evaluating peeling of a bonding

interface, cracks, etc.
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Elastic Modulus Average thermal
samples (MPa) coefficient of expansion

25°C 250°C -65 to 150°C
Sample 16 800 12 125_
Sample 17 1300 3 102
Comparative Sample 3 190 3 112
Comparative Sample 4 800 12 125
Comparative Sample S e00 15 105
Comparative Sample 6 1000 2 110
Comparative Sample 7 800 3 108




refl ow resistance,
Refl ow resi stance was judged as follows. After

PCT resi stance,

and heat cycle resistance were used.

subj ecting a prepared

sem conduct or package to noisture 15 absorption in an atnosphere of at 85C

and 85% of hum dity,
condi tion such that
sem conduct or

a

t he hi ghest
package becane 265C for

10 seconds,

in an

treatment was repeated for 3 tinmes under
reached tenperature of the surfa

20 %

e

infrared refl ow

devi ce. Subsequently, using an ultrasonic 20 scanni ng danage-sear chi ng
device, inside of the sem conductor package was exam ned, and it was
eval uat ed m&&& respect to peeling at a bonding interface, cracks, etc. PCT
resi st ancé * s judged by treating the sem conductor package after the ref
| ow t r eat Wemtabnh latyasandsphes e RAndiny CraREr 1909 ot SMRMIVE t5 195 for 200
hours, [@and eval uafing the] peel | Rgsalnosu:ROBEHBEyE Nt erface and exi st encej of
oozing |of an adhepive filmresin thradgh, &ha-hol es off the outer .connection
part. Heaimmwd e [edisfance was.ck udgmes byenbiraleng a sqﬁfbgﬁ%u:fogtp§c<age
in an atnosphere |fdopsbry S5C 10125 C oI5 NUUES, |exaeidy NG| thHgihgys| de
of the [30 seniconfuctor pptRAGE ki Fﬁ'zé‘rpf{}ﬁr a[g']rggzlya/?scrdnnidmging
damage-ijsear chi ng fevi ce, png byiseval,uatiing peabicnpofc ja boFk ng| interface,
cracks,{ etc. 6 9 Q_SFP P004 | Ta 5_Residlal SarpHes—vi-seosity—Tack
Mel ti ng| sdimstosity| §Faas) raki o Irad wol atibe| EpnpoQet| 1006A40C MGE 180' C
100C/ (glf) ($) 180C ple—16-—380000-+11000—420Pp—1660—356—6—272—Sanpl e
17 33000522308 1740| 836a100| 4x1.18 OCam) $afdl ¢ 2 1100000 20edD00) BFFFO00
790000 (1410 0.5 { Conp- pl-e-4—-990000-36600020D0000 11000097417 HITp.
Sanpl e Beo2pRAvEH600 2500] 620 570 18 3. 5 mp.. Sanpl el 6 599€ 470 53 67 88
22 8.6 | Conp, ,SampFee? 4000”320 *60 50 §0 XOTPx R

sample 3

Comparative void < X > X % % Good _ None

Sample 4

Comparative Good « O X 0O Good Foam

Sample 5

. Peeling F
tive (o]

comparat Oozing X O O O impossible an

Sample & -

Comparative 0ozing « O O A - -

Sample 7 °

O . good press-bonding property,
/\ : excessive oozing,
5 X : poor press-bonding property (with voids)



Tabl e 6 Physical properties of the adhesive filmcured [
product Elastic
Modul us Average thermal sanples (MPa) coefficient of expansion 25" C 250C

-65 to 150'C Sanple 16 800 12 125 Sanple 17 1300 3 102
Sampl e 3190 3 112 Comparative Sample 4 800 12 125 cOnparC‘é?‘.O?rea%Lﬁ% g
900 15 105 Conparative Sanple 6 100072 110 Conparative Sanple 7 800 3 108
5 70 30SEP2004 Table 7 Workability and press-bonding property of adhesi ve
film Press-bonding property: Lanmina- pressure/ time Peeling Foam ng
sanples ting (lower colums: tenperature) property at property 0.05MPa/ls
0.2MPa/ | s ), h%gPGDSS fron1curing dicing 140'C 180'C 140' C 180' C 140' ¢ 180*C

t ape Sanple od X XX0O0 Good No
ne Sa 7.0 0 0 Good
mgne \C/:or’rﬁeﬂld{aimél@o‘df ﬂSHécoﬁibﬂt% ?aﬂkigipf %3 %m%r%%gg‘ Good
ne '
None g' :i) X| X X X X X Sanp %eﬁoqomqg@atac\ge» Good X%c@ x 0| Goad dyeam | -
np eeling Conparatiye oozing X 0 O O |[Foam ri g, ppossihle
resistancé® °’ a3t NE
245°C 260°C
Sample 16 Good Good Good Good
Sample 17 Good Good Good Good
Comparative Sample 3 Good Good Good Good
Comparative Sample 4 Good Good Good Good
Adhesive Adhesive
. film film ) i
Comparative Sample 5 Cohesive Cohesive
failure failure
Adhesive Adhesive
film film - -
Comparative Sample 6 Cohesive Cohesive
failure failure

1) Good: No peeling at interface, no cracks, etc.

2) Good: No oozing of the adhesive film resin from via-holes of outer

5 connection part

From Tables 5 to 8, it was shown that the adhesive film
of the present invention has a melting viscosity at 100°C or
less of 5 X 10 to 1 x 10° Pa-s, tack load of 2 to 20 gf, residual

10 volatile component of 3% or less, and it can connect a
semiconductor chip and an outer connection part for mountlng
the same with a pressure of as small as 0.01 to 0.5 MPa, without
leaving voids at a bonding interface, and_without causing an
ooze at the terminals. Therefore, the present invén;ion can

i5 provide an adhesive film excellent in press-bonding property,

workability and reliability.

Industrial Applicability
The adhesive composition of the present invention whose

20 A/B ratio exceeds 1 and is 10 or less, wherein A is the total
amount of an epoxy resin and a curing agent and B is a weight
of a polymer compound, has an excellent moisture resistance,

reflow resistance and heat resistance, as mentioned above.
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acrylic copolymer is immiscible with the epoxy resin, the resin

is separated into two phases after curing, to give an excellent
adhesive which can effectively exhibit a reflow resistance of
the acrylic resin and the heat resistance of the epoxy resin.
Still further, by optionally adding inorganic fillers, an
adhesive can be obtained with a high elastic modulus at high
temperature, high peeling strength at a high temperature, with
a reflow crack preventing effect and excellent reflow
resistance.

Further, by using the adhesive composition of the present
invention, an adhesive film can be prepared, which is excellent
in storing propexty in addition to the above-mentioned
properties. Especially, the adhesive of reactive rubber type
with a short life is improved, whereby the adhesive film can

be kept at room temperature for 2 months and more, which

conventionallyhaslibeusedwithineashorttimeafterpurchase.

This effect of largely moderating the 1limitation for
productivity of the adhesive film is significant.

in addition, the adhesive £ilm prepared from the adhesive
composition of the present invention can connect a
semiconductor chip and an outer conpection part with wiring for
mounting the same with a small press-bonding pressure, thereby
it is excellent in press-bonding property, workability and
reliability,

Further, the wiring board for mounting a semiconductor
and the semiconductor device using the adhesive film of the
present invention has heat resistance and moisture resistance
required for mounting a semiconductor chip on a board for
mounting a semiconductor with largely different thermal

coefficients of expansion.



ooze at the termnals. Therefore, the present invention can 15 provide an
adhesive fil mexcellent in press-bonding property, workability and
reliability. Industrial Applicability The adhesive conposition of the
present invention whose 20 A/B ratio exceeds 1 and is 10 or |ess, ﬁ%gp?'n
Ais the total anount of an epoxy resin and a curing agent and B 5

wei ght of a pol ymer conmpound, has am®xcel |l ent noisture resistance,

refl ow resi stance and heat resistance, as nentioned above. 3 0 S E P 2004
72 Further, by using a phenol resin with a | ow noisture absorbing property

represented by the general fornmul aéllxg as a curing agent, it is possible
to i nprove noisture absorption resi And by using an acrylic :
copol ynmer as a pol ymer conpound, an 5 adhesive agent excellent in reflow

resistance can e abLaned b L9 MG, 0838 hLAKLAG: SEEKGLLEEEnsBU Lher

since this- acr%‘T‘l e epoxy resin, the resin
i s separ ated hnsobtwoatphabes rahurdnnguri AGTI EENER VOB EXET IROFEINgdhesi ve

whi ch can s%tnfl@gt]bxewr%@FQIéheans@qngewao%ksgaage @f) d9ebbgyatssyhi c resin
and the heat resistance o epo resin furt h%tklﬁal%h ionally
addi ng i ndPyanFer 19 peeRt agH (Ca)t e e do‘f’%u hé ég-ﬁ el astic
modul us atmdhieghlatewpegat use, 100 givopeel nogest veegeinad w@HIQPh erature,
wth arefllow ok B8 S PLEVENLLNG£L f Gl -andl sexeRbl @ity eblign: db (wesi stance.

Furt her, ﬁy asi hesive conposition of e pr esent |nvent |fon an
adhesi ve ftlhlenﬁpam’bléeﬁﬂrféﬁé’tdedb \AHF%WW%“@X%%?T’E@“ ith 1§t 8r VRt Bt Sderty in

addi tion t@)tdke §5@Yﬁef@@hﬁp@ﬁﬁd apopentdiescomspesital by thiehedimitiesi ve of

reactive rubber type 20 wi o f n dh
filmcan %@W&ﬁ{-ggf‘ af‘%%r%etpéarl?ﬁgregt uriteO 1%t &3512%hl lggrge{gcg %%ﬁmbﬁa@% adhestve

nont h Sé? nore, which
convent i onal lyshasitn be aisared shrhea aMbra HATHe 7 el SpiP chas®9® This

ef fect of Aﬁa'bgﬁl Yo @Qﬁr%le@g f hes lainnktéd i ther seproiorssd iavidt Y of amhe
adhesive filmis SI n| 5 gt h25 In addition, the adhesive film prepared
fromthe @ffé&siAfet pnas

2. The adhesive composition according to Claim 1, wherein

a half-life (H, in hour) of a resin flow amount after

heat-treatment at 60°C and a weight fraction () of a weight

of (c) ‘the polymer based on the total weight of (a) the epoxy

resin, (b) the curing agent and (c) the polymer satisfies a
>

2
relation represented by H £ 140 X o°.
3. TheadhesivecompositionaccordingtoClainﬁLor2,wherein
(a) the epoxy resin is a solid epoxy resin having a softening

pcint of 50°C or more as measured by a ring and ball method.

4. The adhesive composition according to any one of Claims
1 to 3, wherein at least one of (a) the epoxy resin and (b) the

curing agent is a compound comprising & bromine atom.

5. The adhesive composition accerding to any one of Claims
1 to 4, wherein (b) the curing agent is a phenolic resin with

a hydroxyl group equivalent of 150 g/eq or more.



conposition of the present invention can connect a sem conductor chip and
an outer connection part with wiring for nmounting the same with a snal
press-bondi ng pressure, thereby it is excellent in press-bonding property,
workability and 30 reliability, Further, the wiring board for muh§iPrigléa
sem conductor and the sem conductor device using the adhesive filmof the
present invention has heat resistance7and noi sture resistance required for
nounting a sen conductor chip on a board for 35 nounting a sem conduct or
with largely different thermal coefficients of expansion. 3 0 SEP 2004 73
CLAIMS 1., An %ﬁ@eéayeem&&%%gstegotogc&%ctlnggta semigandygkerighi p and

a substrate for nmounting a seniconduyctor  or bondlqg se conguctor

chi ps t hent®l Ve cEgApai aPREE 19)2 ANeERdi F%%?ﬁ TeRT %PQ%##’ gent and
(c) a pol yr&Er swdmgoygadevsl hf ermelghtr)aver age nnlecular wei ght of 100, 000
or nore, wherein a ratio of A/B exceeds 1 and is 10 or |less, where Ais
the total weight a) the epox¥n5e3|n and (b) the ¢yging agent and B is
a weight of (c) pol ymer conpgundy and wherein conponents of the

adhesive conpo rgﬁzzg_ggg an |sland phase
[ n

in a section in : ange(:bf 0.1to
a phase and Y is %
n

1.0, where X is ‘area of the island
phase. 2. The Q&He5| e conp05|t“Bh1a cBrding to al 1, wherein a

hal f-l1ife (H in hotd)e0f alresyn Eéowmgatteafdxer dlheafeﬁtpatexem at 60C
and a weight fraction of a me C) e I d on the
total weight of (Eﬁpt?é?%ﬁkﬂﬂ' P%é ?9618$° heaéﬁgi ghég§® 3? &y

pol ymer sati sfi eslénea”.orr elratibed ralfrydsgnoed, By oHC? 1$4®1’XY% grﬂﬁ’@ladhem ve

conposi tion accorgﬁn&éﬂc r‘?S‘u{a Ofn am\é‘rﬁflelg&ouga) at hgdepoxgrcepi,n i s a
solid epoxy resin having ‘a sof tenlng oint _of 5 qfqt npge ggquqﬁured by a
ring and bal | netRBARD atyl group, n'is Bn Incdger’ o ’

an integer of 0 to 50).

7. The adhesive composgition according to any one of Claims
1 to 6, wherein (c) the polymer compound is an epoxy

group-containing acrylic copolymer which is immiscible with an

epoxy resin.

8. The adhesive composition according to Claim 7, wherein
the epoxy group-containing acrylic copolymer contains
glycidylacrylate or glycidyl methacrylate repeating unit in an
amount of 0.5 to 6.0 % by weight.

9. The adhesive composition according to Claim7or 8, wherein
the epoxy group-containing acrylic copolymer has a glass

transition temperature of -50 C to 0°C.

10. The adhesive composition according to any one of Claims
1 to 9, comprising 0.1 to 5 parts Dby weight of the curing
accelerator, based on 100 parts by weight of the total amount

of (a) the epoxy resin and (b) the curing agent.

11. The adhesive composition according to any one of Claims

1 to 10, further comprising (d) a filler.



4. The adhesive conposition according to any one of Clains 1 to 3, wherein
at | east one of (a) the epoxy resin and (b) the curing agent is a conpound
conprising a bromne atom 5. The adhesive conposition according to any one
of Claims 1 to 4, wherein (b) the curing agent is a phenolic resg[pg ol a
hydroxyl group equivalent of 150 g/eq or nore. 3 0 SEP 2004 74 6.

adhesi ve conposition according to Cafmm5, wherein (b) the curing agent IS
a phenolic resin represented by the follow ng general fornmula (1): OH OH
OH CH2 CHH;)- zt-1 1~6 H(l) (R)n (Rn M(Rn (wherein RL may be the
same or differe e a; hal tom a

d -C10 Ilfni;ar qﬂhebareang%] vrcf BF@@?Q%%%&XQEQ{@%@E@%m lrguE‘))N@iQ’%grlﬁar al kyl
group, an tké&Rg ikl hag W(ﬂvﬁ%ﬁ‘gﬁrmﬁflclﬁr éﬁmﬁ??ﬁ 8upOS

integer ofol1 tym.3, and mis an integer of 0 to 50). 7. The adheswe
conposi tion according to any one of Clains 1 to 6, wherein (c) the polymer
conmpound is an epoxy group-containing acrylic copolyner which is

i MM sci bl eldi t hThe adhesive eedmRoswt iphe 388REIINR D i"t itdn °&cédrding to

C: ai md7| WL €l i (&h%r@pegm&r Q!épar‘}(iﬁb@gﬂmﬂ@ faQlykiand epel ymriganant ai ns f

g yC| yl ac ate. or Ci t re in t unt o
0.5 to 6. OE%i gﬂ%‘tt% §eg'ﬁ¥n? gé ggléT%%agcg:goorﬂd?%@%ar@%Dal m7 or
8, wherei noftdneroelpmeyogjr bbp-tentiwri ni ng acryl i c copolyner has a gl ass
transition tenperature of -50 Cto OC 10. The adhesive corrpositi on

according to any one of Claims 1 to 9, co 1S gOltg fQﬂ gy wei ght
of the curihg FEChERaFHe BIOLFLIHHCLGFH: §9b€ YRt*co? 5t al
amount 11 to 13, wherein (d) the inorganic filler is a filler whose

gsurface is coated with an organic material.

15. The adhesive composition according to any one of Claims

11 to 14, wherein (d) the filler has a contact angle with water

of 0 to 100 degrees.

16. The adhesive composition according to any one of Claims
1 to 15, which has a tensile modulus at 240°C of 1 to 10 MPa.

17. The adhesive composition according to any one of Claim
1 to 16, wherein an area ratio of the sea phase in a section
in a cured state is larger on a surface than at a position 5um

from the surface.

18. A method for producing an adhesive film, which comprises;

(1) mixing and kneading the adhesive composition

according to any one of Claims 1 to 17 in the presence

or the absence of a solvent to prepare a varnish;

(ii) coating the obtained varnish on a support film; and

(iid) drying the support film coated with the varnish to
obtain an adhesive film at B stage.

19. An adhesive film wherein the adhesive composition
according to any one of Claims 1 to 17 is formed into a film

form.



of (a) the epoxy resin and (b) the curing agent. 11. The adhesive
conposition according to any one of Clains 1 to 10, further conprising (d)
afiller. 30 S EP 2004 75 12. The adhesive conposition according to
Caim1l, wherein (d) the filler has an average particle diameter 30fSEP 28005
pmto 0.1 m 13. The adhesive conposition according to Caim11l or 12,
wherein (d) the filler is an inorganieefiller and the inorganic filler is
contained by 1 to 50 parts by vol une based on 100 parts of a volunme of the
resin. 14. The adhesive conposition according to any one of Clains 11 to
13, wherein (d) the inorganic filler is a filler whose surface is coated
with an organic material. 15. The adhesive conposition according to any one
of O ains 201 tanlddhawiereifnlidjor herdinber 4RSSt CBARI Wt h wat er

of 0to 10&;5%%%%%5 fé@ i tAHRES bV €s SRR a@eorﬂl@ﬁg Henddmy one of
Clains 1 to . Whi has a tensi] e nodul us . at 240*% 51 010 MPa. 17.

The adheS|WW@§FPFOW%%6P8WH§lY%Sa e5R&N ot S ll_L‘B “Aherein an
area rati opé);ffdrheb(slecan@a&emart@r@e@hngmluma@mﬂdesoét(é distpdr-ger on a
surface t at a position 5m fromthe surface. 18. A nmethod for producing
an adhesive Ti m which conprises; (i) mxing and kneadi ng the adhesive
conposition according to any one of Clains 1 to 17 in the presence or the
absence of;@a sohvweadnd ©iws anrnef@r\mn'rnhslbj a(senicoatiawprt edéipbéed red

varni sh on ulpag;é aF%I ;rrrho nce5|9\(/:al :‘l)f' %&%J&%éuwmko&' I3 caied wWith

t he varni st An adhesjve film
wher ei n t heemaidivesiuce ogonpugist | Bremsrlomsdi n‘@’%ltﬁldhyaoﬂ@lﬁf WP to 17 is

formed into,a ddd M 5qgﬂ@ss3bgﬁglﬁéF%é%ﬂ%@atﬁ@e is in a range of 5 X 10

to 1 X 10° Pa s, a tack load measured according to Probe tack

test at 25°C is ina range of 2 to 20 gf, and the residual volatile

component is 3.0% or less.

22. The adhesive film according to claim 21, wherein the
adhesive film can perform bonding by heat-pressing under a
Conditionsuchthata;ness—bondingpressure(F),press—bonding
time (t) and a melt viscosity at a press-bonding temperature
(n) satisfies the following formula;

1 %X 10 £ F(Pa) ' t(s)/n(Pas) = 5 X 10°

23. The adhesive film according to claim 21, wherein the melt
5
viscosity thereof is in the range of 5 X 10 to 1 ¥ 10° Pa s,

at least at one point of a temperature range of 140 to 180°C.

24. The adhesive film according to Claim 21, wherein
components of the adhesive film are separated into two phases
of a sea phase and an island phase in a section in a cured state,
and & ratio X/Y is in a range of 0.1 to 1.0, wherein X is an
area of the sea phase and Y is an area of the island phase.

25. The adhesive film according to Claim 21, wherein the
adhesive film can perform bonding by heat-pressing with a

pressure of 0.01 to 0.5 MPa.



20. An adhesive filmfor bonding a sem conductor chip and a substrate for
nmounting a sem conductor or for bonding sem conductor chips thensel ves,
wherein the adhesive filmcan perform bonding by heat-pressing with a
pressure of 0.01 to 0.5 MPa. 21, An adhesive filmfor bonding a 30SEP 2004
sem conductor chip and a substrate for nmounting a sem conductor or for
bondi ng sem conductor chips thensel v&s, wherein a nelt viscosity thereof
at a press-bonding tenperature is in arange of 5 X 10 to |l X 105 Pa s, a
tack | oad neasured according to Probe tack test at 25Cis in a range of 2

to 20 gf, and the residual volatile conponent is 3.0%or |less. 22. The
adhesive filmaccording to

Laim 21, wherein.the dhesi f] n perform
bondi ng by?heat ThPeX ?ﬁ}vﬁngé?maf‘cc&fﬂdfl?i %%I&S}G&W %‘ﬁ’aﬁ”%glr\éggsésrg %g%gi ng
pressure (Ftipoésshdaradi pgastiite a( s¢ctaimh annelqungdseosteylatlagger
press-bondi ng t rat I isties hhedpldwidg dfemula; 1 X 10 <
F(Pa) t (%’3%@%&%?@“5& %O%ggzl?,tiol‘?hépadhgsi ve film gcgordi ng to claim
21, wherein the nelt viscosity thereof is in the range of 5 X 10 to 1 X
105 Pa s, 278! | aast agheshee philnt actoadiegper &y enean§eCbiinsi@lt §0180C.

24. The adhesi eerfeiilnng%%ﬂg dsher:otsqvt;,gl @hg}:g&f ahanei e ogotpenend 3 af the
adhesi ve f1 ;m are sSeparafed into t phases of a sea phase and an i sl and
phase in al@ed® §noknm@reured state, and a ratio XY is in a range of 0.1

to 1.0, wherein Xis an area of the sea phase and Y is an area of the

i sl and phage. . The adhesi.ve f] | or di AN | i WEH8ILN t he
adhesi ve f??m ciﬁ‘ep‘é? %?Jh‘{engﬁ |mnag;|c omoﬁglétE%rd;%sl?“négw%ﬁ?%]mpr,es;ure of 0.01
to 0.5 MPaof 3 (neStEVRs208ity 7t 260 Fheradeesidfd £ MRl ac¥bF g% A ai m 24,

wher ei n an, 31,68 s ahb9ngf cddie SearRhas & B BarkpCbifon X noateur gdigtate is
| arger on a surface than at a position Smfromthe surface. 27. The
adhesive filmaccording to any one of Clains 21 to 26, wherein a nelt
viscosity ther eafheatndb860@eofilressdogding to any one of Claims 21 to

28, which has a peeling strength at 240°C of 50 N/m or more.

30. The adhesive film according to any one of Claims 21 to

29, wherein an average coefficient of thermal expansion thereof

at -65 to 150°C is 50 to 150 ppm/°C.

31. The adhesive film according to any one of Claims 22 to
30, wherein a storage elastic modulus thereof is 20 to 2000 MPa

at 25°C and 3 to 50 MPa at 260°C.

32, The adhesive film according to any one of Claims 21 to
31, wherein the residual volatile component is 3.0% or less.

33. The adhesive film according to any one of Claims 21 to
32, wherein the laminated and cured product thereof does not
gsuffer peeling with a diameter of 2 mm or more during a heat

treatment at 260°C after moisture absorption treatment.

34. The adhesive film according to any one of Claims 21 to
33, wherein thickness of the adhesive film layer is 10 to 200pm.

35. An adhesive film which comprises two laminated layers of

the adhesive filmaccording to any one of Claims 21 to 34, wherein



104 Pa s or nore. 28. The adhesive filmaccording to Claim27, wherein a
ratio of a nelt viscosity at 1000C or less and a nelt viscosity at a
press-bonding tenperature is in a range of 1 X 10 to 1 X 103. 29. The
adhesive filmaccording to any one of Clainms 21 to 28, which ha E@eﬁ i ng
strength at 240C of 50 NNmor nore. 30. The adhesive fil maccorzK ng to any
one of Clains 21 to 29, wherein an average coefficient of thernal
expansion thereof at -65 to 150Cis 50 to 150 ppnmi C. 31. The adhesive film
according to any one of Clainms 22 to 30, wherein a storage el astic nodul us

t .her eof | Sd}?é) £ Q5200 IR e f’-&lrgigy%@dhg’s ta°c§91ﬁ@@ie@tre%69&0§21ng1he adhesi ve
filmaccor to any one of Clalns 21 t he resi dual

vol atil e c‘éh%%d@ﬂtlla SCIW IS Fé%grlm%"’?r he %ﬁlh%sﬁjgg)f’r’? fh 2EBr8ing to any
one of d a@ nFo 2b3%t, 0and2theVheyeeind bHbebave Natyed dnd surentgrtodfctheher eof
does not fef gSS{EJ% N9l & £ ?bﬁfa%roéha% %erom'h% ﬂyfé@qlamheat

t r eat ment nol st ure absorption treatnent. }é’ %ghem ve
film accorldYnJQP mréﬁybﬁn‘ée%ﬂh"{:loé Fere1 ?5 hag a Gi&iegnd ‘F%’f%*?( §56f the
adhesi ve fihiel awegreatdd ¢ of3bhe A mdhasiyee byl 5% whi cloreonpri ses
two | am nated | ayers of the adhesive filmaccording to any one of C ains
21 to 34, wherein 3 0 SEP 2004 78 the first adhesive fllmla¥ has a
curing degBée adcovidiimg thwardi fiar eMUTEHLNGC @n 9 CCRWCEREL ¥LtBn&Pysi s
(]PSC)h in a?&ﬁéwﬁ/@fflllq ;vﬂue\‘;\:h%%m and aH'ﬁ@sSeéoﬂhClrradtiCSt&B?d; aty:ec%inm 3afcontent
of the polynmer conpounds i.ch_i.s greater n of .t r ilm by
10 parts bysv%‘iod'ﬁfl r frgt §EMGFORGECEOL TIOURG 8§ PP;% Qﬁe\aimv% Clﬁ}]i s greater
than that bbatder arstylaydr thpt5oherserond, adB@Sl‘P@ Jrhﬁhéabéér’ds Ay

mounting a gg%&pq@{q{ UheM bR peghesive film wherein the adhesive film
accordi ng ) alm 35 1s provided on a sem conductor nounting surface of

the wiring board in a way such that the second adhesive filmlayer is in
contact wigh.the wemnibgnboater B3idp wiskrircediasive GHip wherehn & eS| ve

film Where'dﬂeglve film according to Claim 35 is provided on a

semiconductor chip in a way such that the first adhesive film
layer is in contact with the semiconductor chip.

38. A semiconductor device, which comprises a structure in
which a semiconductor chip and a circuit board or a circuit f£ilm
are bonded by the adhesive film according to Claim 35, wherein
the first adhesive film layer is 1in contact with the
semiconductor chip and the second adhesive film layer is in

contact with the circuit board or the circuit f£ilm.

39. An adhesive filmwith a support, wherein the adhesive films
according to any one of Claims 21 to 35 are laminated, directly
or intermediated by another layer, on one surface or on both

surfaces of a support film.

40, The adhesive film with a support according to Claim 39,
which further comprises a layer for protecting the adhesive film

on one surface or on both surfaces thereof.

41. The adhesive film with a support according to Claim 39
or 40, wherein the support film is a heat registant film.



adhesive filmaccording to Caim35 is provided on a sem conductor chip in
a way such that the first adhesive film layer is in contact wwth the

sem conductor chip. 38. A sem conductor device, which conprises a structure
in which a sem conductor chip and a circuit board or a circuit fi3|0r§£P%0?
bonded by the adhesive filmaccording to Caim35, wherein the first
adhesive filmlayer is in contact wth9the sem conductor chip and the
second adhesive filmlayer is in contact with the circuit board or the
circuit film 39. An adhesive filmMth a support, wherein the adhesive
films according to any one of Clains 21 to 35 are lamnated, directly or

i nt ermedi at ed by. anot her, | aye on .one_surface or t s of a
support fitm 4(y§.heﬁ| %ﬁfhvees%é\}émf‘ﬁ \%A?Lllppao%usgg?fgg% %rogﬁﬁg%%eé ai m 39,
whi ch fur tGrinodPrtioses, aheapeén ther sypmrict i hy helge2 gdRESIVATSHICHPon one

surface or.gpholh,3Ubkasgs “ther eRfre 41. The adhesive filmwi th a support
according to Caim39 or 40, wherein the support filmis a heat resistant

film 3 0 SEP 2004 79 42. The adhesive filmw th a support according to
any one of43 Cl ainmeiBding bodtd fdemeuntihg sepporendutiensdin yidsan

transition dﬁgg’%ﬂﬁé’ #hYne %e@lﬁﬂ@h@ram&ve‘liéilﬁ ¥ rdmidobeas €l dierimgounting a
sem conduc?or chip with an adhesive film wherein_the adhegaf&e filmof any
one of O a?h#o 23 oxg-hsagheshive AR fiTIRRRFERC R 28Y bt PS40y one of

Clains 393paA32i 5sprawiided on a sseicooddacoorctciy porpubng mprf@ckace of a

W ring board._ 44. A sem_canductor chip wth an adhesive filmwherein the
adhesi ve f??rﬁo"fl%ﬁ’f (;%n@g%gf Clains 21 to 35 or the adhesive film with a

support of any one of Clainms 39 to 42 are provided on a sem conductor
chip. 45. Anet hpgef@boRAdter thid serhcendudtiearivdefida wheéxdin ddwepri ses:
(1) a step qf lamnating the adhesi A 0P RlineShabnsi1gl to 35
or the adh@&’?/%l‘f? Eﬁ'\&{}\‘n agysounpepglrs;téiélws £ 8o $%r ==

with a support of any one of Claims 39 to 42 are provided on

a semiconductor chip.

45. A method for producing a semiconductor device which
comprises:

(1) a step of laminating the adhesive film of any one of
Claims 21 to 35 or the adhesive film with a support of
any one of Claims 39 to 42 on an opposite surface of
a wafer on which a semiconductor chip is formed;

(2) a step of laminating a dicing tape on the laminated
adhesive film or adhesive film with a support;

(3) a stepof cutting the laminated wafer and the adhesive
film or the adhesive film with a support as a whole;

(4) astepof peelingthedicingtapeto give a semiconductor
chip with an adhesive film; and

(5) a step of heat-pressing to bond the semiconductor chip
with the adhesive film onto an outer connection part

with wiring or another semiconductor chip.

46, A semiconductor device wherein a semiconductor chip is
mounted on a wiring board for mounting a semiconductor
intermediated by the adhesive film of any one of Claims 21 to
35, or the adhesive film with a support according to any one

of Claims 39 to 42.



any one of Clains 39 to 42 on an opposite surface of a wafer on which a
sem conductor chip is forned; (2) a step of lamnating a dicing tape on the
| am nated adhesive filmor adhesive filmwth a support; (3) a step of
cutting the | am nated wafer and the adhesive filmor the adhesi V% OES'EI %ﬂé
Wi th a support as a whole; (4) a step of peeling the dicing tape“t 5 a
sem conductor chip with an adhesive §6lm and (5) a step of heat-pressing
to bond the sem conductor chip wth the adhesive filmonto an outer
connection part wth wiring or another sem conductor chip. 46. A

sem conducfpr gyl e MIBLEL R, BeSekGANIUETOL, S Bl IRUBEAA 018 W T Ng
board for m)untlng a sem conductor 1 nternedi ated by the adhesive film of
any one ofofCssmisopduceor36hins aufe JAAREIEEE PP T BPuPoPtlccor di ng
to any onesurdfacelsabime w'i&ltng Hé’ar&f&r SEPH 2004 a fhi4bnddcsenm, odredednor devi ce
having a structure.in ural s sem ¢ ugt or m nat ed
on one surtfhaFc@éB?sb\é“? ﬁwqg’u?ff é?@é’sOIEﬁ‘ °f é/&l r]imr?g ortgjr ggfoorxc%gﬁa}tc?{eesllv@

sem conductidm wmﬂnbrelsupndre: adhesy vend idinfdsinnys drie 4£ @avﬁ%‘gffrt o 35, or

the adhesiye ) Jich ¥k tBofa SUPRReeh aRY Wit HehaidNBo39mbondihd @ used for

at | east one bond| ng bet the wiri boar for nt| ng m conduct or
and the seTRTHEGRATYC gPrcﬂ‘P tq?ﬁ' SﬁBH&Pﬁagﬁté?’f/\e Pt R& 58 %gﬂc T6r chi ps

thensel ves:hel sfé&xchlneu&eﬁrcohdpl@tmem&ivee.accord| ng to CI airm 47, wherein
the wiring board for nounting a sem conductor is an organic board 49. The
sem conduct or device according to C aim46, which does not suffer peeling
with a di ahfeter Tof $emi eNRFODHEETRERN SFOTEAREST V& 13kl /andereln

sem conduct gy wiliihg BekirAgfarPhecestngla spassbnguthoough anrefgdmaw furnace
kept at 260 Cdafter noi sture absorption treatnment at a tenperature of 85C,

at a rel at hum dity of 85%for 168 hours. 50. The adhesive film
according to CI aim2l, conprising: (a)
49. The semiconductor device according toClaim46, whichdoes

not suffer peeling with a diameter of 1lmm or more between an
adhesive layer and a semiconductor chip, during a process of
passing through a reflow furnace kept at 260 °C after moisture
absorption treatment at a temperature of 85°C, at a relative
humidity of 85% for 168 hours.

50. The adhesive film according to Claim 21, comprising: (a)
an epoxy resin, (b) a curing agent and (c) a polymer compound
with a weight average molecular weight of 100,000 or more,
wherein a ratio of A/B exceeds 1 and is 10 or less, where A is
the total weight of (a) the epoxy resin and (b) the curing agent

and B is a weight of {c) the polymer compound.

51. The adheéive film according to Claim 50, wherein a

half-1ife (H, in hour) of a resin flow amount after

heat-treatment at 60°C and a weight fraction (¢) of a weight
of (c) the polymer based on the total weight of (a) the epoxy

resin, (b) the curing agent and (c) the polymer satisfies a

2
relation represented by H 2 140 X $°.

52. The adhecive film according to Claim S0 oxr 51, wherein
(2) the epoxy resin is a solid epoxy resin having a softening

point of 50°C or more as measured by a ring and ball method.



an epoxy resin, (b) a curing agent and (c) a polymer conpound wth a

wei ght average nol ecul ar wei ght of 100,000 or nore, wherein a ratio of A/B
exceeds 1 and is 10 or less, where Ais the total weight of (a) the epoxy
resin and (b) the curing agent and B is a weight of (c) the polgaﬁr 00
compound. 51. The adhesive filmaccording to O aimb50, wherein a’Y Il P
(H, in hour) of a resin flow anount a8ter heat-treatnent at 60C and a

wei ght fraction (4) of a weight of (c) the polyner based on the total

wei ght of (a) the epoxy resin, (b) the curing agent and (c) the polyner
satisfies a relation represented by H 140 X z. 52. The adhesive film

according to Caim50 or. 51, .wherein a) t S, 1 i d epoxy
resin haviig a @fﬁ?t% MRy Vit 8chf)%£%% tn%%er%ggéﬁeggué;gﬁ Syasaos,(rai ng and
bal | net hée., BOSERIQAt 182s5HneTh (@dHew ROXY FESABEIHI Y thE Gify"gne of

G aims 50 Q52 WhesshBuRd ¢&Astiang af vkahihBeaepaxy resin and (b) the
curing agent is a conpound conprising a bromne atom 54. The adhesive

filmaccording to any one of Clainms 50 to 53, wherein (b) the curing agent
is a phenglj c regbnahddive fNEr @dor@iagpt 6guhy alrentofof1a5Bs ggedoor nore.

55. The adhesiye filmaccording to C aim %4, Lo: (b GY i;ng agent

is a phendldc W&§Pﬁnré e‘ééﬁt%‘gnbnyg 97 t0|§|50\?\,1' ggggghéré?é%rwnlul aa( 1): OH

OH OH i I1GMdrCHF1HgHop) egRIyal¢mRl)af MSORE/e@wREr BPRER may be the same or

different, each representing a hydrogen atom a halogen atom a Cl-Clo

| i near or branched al kyl K graoup, a cycl.ic al kyl .gareup, . W roup, an
al kenyl group, ghﬁyé&?}b%i/“g‘? 3&8’,“ Tt rzi*fngr yY kcéradlgnpggh Vf}éea&[z}nla:{ g#Zg’fJehregof 1to
3, and misuriar kgkagels of phehol50)resil r¥neeaghesd vy thenfattdichg to any
one of ag'ergsersaq Qrmula (1):

OH OH OH
crr e F-cn Hr@—wzﬁ) )

(R'n Ry /m (Rn
(wherein R} may be the same or different, each
represénting a hydrogen atom, a halogen atom, a C1-Cio
]inear or branched alkyl group, a cyclic alkyl group,
an aralkyl group, an alkenyl group, a hydroxy group,
or an aryl group, n is an integer of 1 to 3, and m is

an integer of 0 to 50).

56. The adhesive film according to any one of Claims 50 to
55, wherein (c) the polymer compound is an epoxy group-

containing acrylic copolymer which is immiscible with an epoxy

resin.

57. TheadhesivefilmaccordimgtoClahnSG,whereintheepoxy
group-containing acrylic copolymer contains glycidylacrylate
or glycidyl methacrylate repeating unit in an amount of 0.5 to

6.0 ¥ by weight.

58. The adhesive film, according to Claim 56 or 57, wherein
the epoxy group-containing acrylic copolymer has a glass

transition temperature of -50 C to 0°C.



55, wherein (c) the polynmer conpound is an epoxy group- containing acrylic
copolynmer which is inmmscible with an epoxy resin. 57. The adhesive film
according to Cl aimb56, wherein the epoxy group-containing acrylic

copol ymer contains glycidylacrylate or glycidyl nethacrylate repeati n[ﬂ
unit in an amount of 0.5 to 6.0 % by weight. 58. The adhesive f3i0|5[r’jll'qP 0
according to Caimb56 or 57, wherein 84'he epoxy group-containing acrylic
copolynmer has a glass transition tenperature of -500Cto OC. 3 0 SEP
2004 82 59. The adhesive filmaccording to any one of Clains 50 to 58,
conprising 0.1 to 5 parts by weight of the curing accelerator, based on
100 parts by weight of the_total amgunt of (a) th OX: j nd (b) the
curing ageht-. g@.g al‘”bes&d’i‘?eg?‘ﬁv)@ afciclo%géggotrodlagﬁﬁ T §Fleé)logr19e{nso$sgd;|5§é 50 to
59, furt hefonganpringi gl (te) 5 pdrtld by .welBhtThe tdghesrived fadanl&EasPdi ng t o

dai m 60, where ) vl ildi€heNo6 L R RanasfoRd bEC(H dhaepbey of 0.005
pmto 0.1 'm c%érq l%)%epéa es ve,ltgllﬁ'll m according to Caim60 or 61, wherein
(d) the firesm d&danb) nbRgaFre 19 13% ™ and the inorganic filler is
contained by 1 to 50 parts by vol une based on 100 parts of a volunme of the

resin. 63. The adhesive fidm; bPg; S @MargNenel ofl @ MEnbGot eo 62,

wher ei n (dﬁotheq‘?‘ﬁoggéﬁ?%\% ﬁﬁ%gfgﬁgbag%,i?l er vn\ﬁ’gsg sarface is coated with
an or gani c>9mtfartder e@mprheinghed) e fillfTFaccording to any one of O ains
60 to 63, wherein (d) the filler has a contact angle with water of 0 to

100 deQreeEi. The adhesive film according to Claim 60, wherein (d) the

filler has an average particle diameter of 0.005 ym to 0.1 pm.

62, The adhesive film according to Claim 60 or 61, wherein
(d) the filler is an inorganic filler and the inorganic filler
is contained by 1 to 50 parts by volume based on 100 parts of

a volume of the resin.

63. The adhesive film according to any one of Claims 60 to
62, wherein (d) the inorganic filler is a filler whose surface

ig coated with an organic material.

64. The adhesive film according to any one of Claims 60 to
63, wherein (d) the filler has a contact angle with water of

0 to 100 degrees.



