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SEM CONDUCTOR AND SEM CONDUCTOR DEVI Technical field This inventi%&
relates to an adhesive conposition, a "0 process for producing the sane,
an adhesive filmusing the sane, a substrate for nounting a sem conduct or
and a sem conductor device. Mre specifically, this invention relates to
an adhesive conposition which has heat resistance and noi sture resistance
required for mounting sem conductor chips on a 15 substrate for nounting a
sem conductor with largely different coefficients of thermal expansion,
and further has an excellent oo0AERRLF-IREIATEMEe and circuit - filling
property, as well as good storing property; a process for producing the
sanme; an adhesive filmusing the sane; and further, an adhesive filmthat
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break @ CWIE.M“Q@@NEr?ﬁﬁi 1E & HAiE Foi MeRWRedsBmT88RboeRBRCARD and a

sem conduct or device. Background Art 25 In recent years, a nounting density
of el ect r /M CRBDUL TORaPEYIEE | ncreased in accordance with the progress of
el ectronic apparatuses, and new types of the nounting nethod are being
enpl oyed, such as _a nethod of nounting a sem conductor package having

al nost t h&esimd c&ilz£38d % hat of a semi conductor chip, 30 called chip scale
package or chi ET&‘aiiée ri]a&z-@ka&gm( h%ﬂ%it%?f ttﬁr ,an sacmﬁsweafcemmﬂsimm, "££SP")
or mounting a bare chip,.etc. One of the St 1| rtant characteristics
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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-resistance and circuit-filling property, as well as good
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
hasbeenincreasaﬂinaccordancewiththe;ungressofelectronic
apparatuses, 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 package 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
board having mounted thereon various electronic parts including
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 thernal
stress caused by using various nmaterials with different coefficient
thermal expansion. 5 Since a sen conductor elenment has a coeffici enfugfp 2004
t hermal expansion as small as about 4 pbm C, whereas a wiring board on
which el ectronic parts are mounted has a coefficient of thermal expansion
as large as 15 ppm C or nore, a thermal strain is caused upon a thermal
mpactd V\ﬂi ch in turn gener at es a 10 thermal stress. A substrate having
nmount ed t her eon s mco duc ack e havin | ead frape.such as
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W ring board usl ng conventional wre bonding, however, in this nethod, the
boar dt hrustthggm@datsddresfith a resin for encapsul ation for prot ecting t he
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EspeC| al | a"fape and a carrier substrate are used with
33 @S E P 200%owever, in the bare chip mounting, there is employed a

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. HKHowever, the number of steps for mounting is
25 increased, thereby elevating thecost. On the other 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 encapsuvlation for protecting the wire, thus

340 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 §¢¥£p@ﬂ4
is mounted through a 5 wiring board cald ed i nterposer, and hence exce n

I nterconnection reliability is exhibited as reported in Shingaku Techni cal
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, Between the sem copduct or ChiE of CSP and the wiring, board
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connection. In addition, since a void between a 30 CIFCUL% and an adhesi ve

tends to }BWEEShekkRer cieiBmke TIPS froic@URed r 89 staBced i fABFERERowt™ not
be a voi dchektibetwesnoft R eGmaQUidxpih =t oM IH digydiail th @nge heomdiheséwe. An
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2004 temperatures. Further, from the viewpoint of facilitating
control of the production process, the adhesive film is desired
te 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 reguired 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
the adhesive from the through-holes spoils a metal mold, causing
a failure in connection. 1In 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 beoards, and those comprised mainly of an
35 acrylonitrile-butadiene rubber are fregquently used.

As printed circuit board materials with an improved



4 noi sture resistance, Japanese Provisional Patent Publication No.

243180/ 1985 di scl oses an adhesive conprising an acrylic resin, %ﬂ@§W°HM4
resin, polyisocyanate and an inorganic filler, and Japanese PrOVISI

Pat ent Publication No. 138680/1986 5 discl oses an adhesive conprising an
acrylic resin, an epoxy resin, a conpound having a urethane bond in the

nol ecul e and having primary amne at both termnals thereof and an
inorganic filler. However, these adhesives have di sadvantages in that the
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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. In additicn, the adhesive film cannot be
used, since it suffers significant deterioration when it is
subjected to moisture resistance test under severe conditions,

25 e.dg.,in the temperature cycle test or PCT treatment.

On the other hand, as an adhesive whose adhesiveness is
less deteriorated even after being treated at a high temperature
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 tvype 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. Hei

3-181580, and this is used in a field where a copper film is



3 0 SE P 2004 5 bonded on a support filmof a flexible printed wiring

board. The present inventors have found that, as described in Japanese
Provi si onal Patent Publication No. 2000-154361, by reducing the el adi5P 2004
nmodul us of the adhesive filmat around Yoom 5 tenperature, the therna
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 caused during ref |ow and
no damage is observed after tenperature cycle test, thus giving the 10
adhesi ve Ponmesk o8l reAbPPAriicdi lMesifstahtexiPbRepsintaAel f hedrkaRTdve
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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 carrying 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 strictly, 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. In addition, if cozing of

35 the adhesive is considerable, it causes a failure in

connectivity, such as failure in connection of electrodes,



connectivity, such as failure in connection of electrodes, 6 30 SEP 2004
spoiling of a netal nold, etc., and this problemhas to be sol ved.

Further, if storing property is not sufficient, there arises a propbggpzm4
relating to a handling or a problemthat flexibility in production Is

hi ndered, for exanple, an adhesive filmhas 5 to be stored in a
refrigerated or frozen state, or it has to be used in a short tine after
its purchase. On the other hand, for a nethod for using an adhesive film

for bonding g .sem conductor chip and an quter conpection part, r bondi ng
sem conduégjé’rllcllﬂgpg @HE%%F\?@&,‘P'%E? e 3¢ "ah’p%HEﬂgiGmaﬁ?os BP@&?%S"W& hod
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and bondetheusise@ ampreessiowt neans. afuet hers purskaseonductor chip is
positioned on the hesi.ve il 2 - f Is out er
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at t achi ng fardbpnés sgba rekimigc omdx dioalr cari;adhésalw_@lﬁqmpiogn&t:tté@nenabh- a back
surface of 2 ,ialang QU MHAR REMSARChANCAWRS Akheler BRE: abyusBRANS. Of
e.g., 25 heat an ﬁ}essure am nating nethod, and then, a dicing tape is

| ami nB? ed apide @S IRk MR ARS thevalteshaek FFpRfafe 2bEaching 3pel e

Subsequentypies ot R HHGINGd@sal s peeled off to give a sem conductor with
an adhesive film and this_is heat-pressed for bonding to an out

[
connecti on part i tRewPHRSE 8R9aRECRELNIIBEEBRAc oAb BIPERE H: PPRIERY

met hod f OfaRhESS BRRAINY . bdth CASEi Df @i d acettiPng Sfinctive ahére a back
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bondi ng i & ¢4 B &EF T® Y O HiSp UEGFr acE BY usTh B Priessing "heand, it

iSs reqhir ethetetaforheor a reel form is cut by a metal mold in a fixed size,
and this is tentatively press-bonded onto a fixed position of
an outer connection part. Subsequently, the adhesive film 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 back 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 £ilm, 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



35 chips should be pressed by a snmall pressure to prevent the chip from
bei ng broken. Especially in a recent year, in accordance 7 30 SEP 2004 with
a trend for thinner and nore lamnated chips, it is required to ca&g& ?%h
press-bonding by a snmaller pressure and7a | ower tenperature than e EP 2004
Incidentally, the outer connection part has a structure 5 in which a
wiring layer is formed on a base conprising a film substrate such as
polyimde, etc. and a rigid substrate such as BT resin, etc. It is
categorized in a structure where a wring layer is faced to a
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wring | ayeraate 10:Pauidedegn.gt o Lages of LU AUSLEALe 1 LD

circuit-in are ere ayer "i'sS provi he sur ace
faci ng theewmr@ctmd:wcttdra,n tehere exi st s unevenness of about 5 to 20 pm due

bart Lo whi ch (RaciaaRstiabePen@/6hcll Soile ity (Xrd IR Y SE-GgRREE ! O
convedilomalwadhesave1fnhglleygr 1$Hhxnaﬂheslwebhﬁbnpdm9¢he$@& enf Japanese

Provi si ongl,yEatan ' 'a%a%BQSiMﬂ%Oogﬁ%%Qﬁﬁ k%EBQRHBQE%EX %Qé‘ﬁr d the
unevenness IS (oo a pressure of a, howeve he
pressure Rel B E'@ISGW Oe?)Mm Iti Bk ngteﬁqrheeddh@smv@tzmqtmmnﬂhﬁne tre fuI ly

performedy;heayl ARG NG dS G Ay a&h%léf ﬁﬁkﬁ{é@&e cIPUS oV 0L gSoRPedt he

interface lowers a'reliability inclu resi stance and noi sture
re5|stancéonﬂﬁéﬁéﬂﬁréerﬂﬁﬁélﬁpe§§uﬁesBéPéﬁNGESNbarehHérhaﬂ ba¥RTEnpT Byed

for bandi BgoviaetoBKEBLItANBhrY acE@NBkathens@bskh@ i dgndgpendsuon-{huidity
of the adhesive film so it is 055|ble tﬁﬁfrevent a_generation of voids

by maki ngSHEME P& ydiane &g vl et et drer thewBVEr2<Ghen
t he nelt Ya&ﬁﬂgltﬁelSeh@&oﬁﬂ&bkoreXtﬁé&bvex3@tadhﬁéwéﬁnQQﬁpOSIhbeﬂtls oozed
out fromthe Berlpheral of the adhesive filmwhen the chi F.Er(fssed,
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15 presse-bonded.

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
film 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 pressure 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 prevent a 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. In addition, in case of using
the wafer back surface attaching and press-bonding method,
excessive ocozing 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



excessive oozing is caused, and a surface of a wafer or a 35 | am nated
device is spoiled. Mdreover, as to workability in a pressing process,

there is a problemthat the adhesive film&8 30 SEP 2004 adheres to ajgﬁEanM
nold and a conveyer in the punch and pr&ssing nethod, and in the wafe

back surface attaching and press-bondi ng net hod, there s a problen1that
peeling a dicing tape is difficult. Therefore, the conventi onal adhesive
films 5 cannot achi eve both press-bondi ng property and workability when it
is pressed with a small pressure. An object of the present invention is to
provi de amdhenfsiteed dehadsMel8randat chR¥Keati D ddiesPaneb afiPkersinle

resi stancend @i r ehd ofn NOUOL, N8 A ﬁ&@iCQﬁ‘QPQEQraEQth‘M&@SSnéO coefficient
of thermal expan5|on is largely different on a substrate for mpunting a

seni condudtcfiss hARPG1ne Rethess” sRerexteld 8FCPIGH RjetReet irg & daging

circuit- f'ﬂalﬂ@ﬁlspcii@f)?{éﬂltas THE d £ Aife JRAE SERVENDiPRARY dNes BrdPEQEAES for
producing the sane an adhesive film_uysing the sane,. a suhstrate

mount i ig £2ME SBAPESHERG G PERASA bQBﬂFE@W?ﬁt%@PFICVéOIWH]h’eW BEFEM of
t he presentt iy gtdOed Svith M m&lel apregegthiesi ve fil mfor connecting

sem conduct or s .and an er _connectjo art with_w ring.which

supports the ch%’g afgttél t%%ﬁ’?%r’rﬁ‘ﬁ%’ﬁﬁ?@ :b§/ ﬁ%a?ﬂ)‘?é%giﬁ@ with a

pressure efdikedilvd o:cﬂﬁbdhﬁti\dﬁa tlaand Ih)m nlj]eexcebbegtanneadhésinueamseand

wor kabl || 44300 LG58 bandl g DhsElpse e, of hbeohBYERbLOB, The, Adbes] ve
5 ? ? an epoxy a

conposi ti on of e pres I nhventi on (b)
cur i ng0 agervte fanid- et a::fpdilyemal C@mﬂdow ih hameght'déﬁéﬁagetn@neeul ar
wei ght of ROI0T) | A B gxegedget fod Lg 10 or
| ess, when trepreegfeonﬁgﬁpcg wa EF a%rﬁlg f() f Eg epoxy $e3| n and (b)

"the curi ngwefgédtemampzengem@ess@rﬁ@% weidgmn@ﬁn(tc)fltlﬂeq@wﬁ@rertye FHe

adhesi ve wmoestqc;ma thoEH%gI%ﬁ%%\ftir n\éeﬁi—bé’@sg&&bzcﬁﬂ’éahéeﬁg t}?éS sBReds
arises, (d) a a curing accel erator,

The
conposi ti G 4 ef%“fﬁefs‘e]rﬁ ‘f%t’f%ﬁ 238 sat ?%?F%aaer éP’ét WBHHBFHF-I 2 140 X
42, wh®er eisend ddrfid®isy) and a semiconductor device.

Another object of the present invention is to provide an
adhesive film for connecting semiconductor chips and an outer
connection part withwiring which supports the chips, being able
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) acuringagent 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, when
A represents the total weight of (a) the epoxy resin and (b)
the curing agent, and B represents a weight of (c) 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)basedonatntalweight



represents a half-life of a flow anmount of a resin after 35 heat-treatnent
at 60C and (4) represents a weight fraction of the weight of (c) the

pol ymer conpound (B) based on a total ight 9 3 0 SEP 2004 of (a) thé& SEP 2004
epoxy resin, (b) the curing agent, and {c) the polyner conpound (A+B). In

t he adhesi ve conposition of the present invention, preferably used as (c)
the polyner is an acrylic copolyner 5 containing 0.5 to 6.0% by wei ght of
an epoxy group containing repeating unit, such as glycidylacrylate or

gl yci dyl et hagr yhake eplhigt re% i @0 e Wi A £RMY, THY Nic)Thg adhesi ve
conposition of the presenfl invention is characteri’zed in that conponents
of the adP&diveRdAIUIdn(A4R) are separated into tw phases of a sea

phase and an i shandyhahe HRAN YR Blof SECERO I &s&n €U e St B3, and
that a ratio XYY isin a rangé of 0.1 10 1.0, wherein X represents an area

of the s®XefiedePhd oS &5t ekntish &Pt ¥BEBf 1§ haR | 3FBREL pheSRO L ¥RET
especi sl | yonda idfi@Ry 0alsi @006 . bieb§ 6fe PIRS & OPAA ePdbfyageoup t8h8&InidS t han
that of the sea phase |ocated Smfromihe surface. The @dheii%e filmof the
present i AF&TETHPS §"%F'acﬁ+b‘§ivae5 1Y M ERER S TONMESR L 8T a9 ¥R €Hhduct or chip

and a subgendise fyQrateOwHd g @ isen cofidletwl tior ag oapels sreehn conduct or
chi ps thensel vegs, rei.n it _can rf orm bondi ng b eat -pressing 20 with
o bessure of 0T ASTGE Vs D TATLaTy e HT 1R Taen e BT e DA i 1t hat
a melt vi stesiotdhigresbfinatthat pregsnkatd of térpedhtaieei sompoaitange of 5
X L0360 La¥ 000 PRE8s & IRHULA NN DG B 43310 HRLEL 2
condition where a pressure for press-bondin , tine for press-bonding
25 (t) an¥hgmuliewedsebsi tsecation tanpetuned stiade pradsthondi ngtie1¥/Y

sati sfiesjihenf gl LawigRaofopmyl 86 1 ¥, 10n8rEiaPR) rebrb8knktl ahPaetaSoP X 103
or a tack |oad neasured according to Probe tack test at. 25C is in a_range
of 2 to 26Pgr se3doehEe AdKkdi YePTEFRATEF IS TH%e8éntDe WA DRPPSE, and

char act er k3@ dir 1i1Rat ag @RNEAL S0 f the adhedave 6nEPOsSHLs O isalergepar at ed

into two phases _of a sea phase and an. i sl an hase,
15 %han that of thé)sea phase locateg ghm E&om the surface.

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 film 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 (1)
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
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 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



when viewed at a section in a cured state, and that a ratio XY 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 sgg g{fpaﬁg‘
on a surface is larger than that 10 3 QoS E P 2004 of the sea phase locate
5mfromthe surface. The adhesive filmof the present invention has a
peeling strength at 240C of 50 NNm or nore, an average coefficient of
thermal expansion is 50 to 150 ppm C at -65C to 150C, and 5 a storage

el astic nmodulus of 20 to 2000 MPa at 25C and 3 to 50 MPa at 260C. The
adhesi ve fdfl mha tdea shypporioadtddies jor eSemt thw et Daceconpri ses the

afore- ment i oned gdneshue Ll AT N34EIo08:008 1 34Lh BEEA U2 DOl Posutfigees of
a supporting film erther directly BF "Rt er hedr af ed by ano Rer yer.
The wiri ngthearatt et E90RCiafy 58 Fém conuece prannvavie rtalge  cadiddicienti bfn of

t he present i nvent]j ¥ f -Wa,r&.ti neg.a i o an
adhesi ve 191 enﬁ%vaﬁl hé’gﬂﬂs“ﬁs%% tlsse;sr(%)\r}?%gl ngpa surfagce%fso(réhqrﬁ%))u\é?iong' 25,95

senm conduet ertcofage lEstg ¢ Mddarsd oIl sami2ddfddtheora te 5 Cwianl 8 heo
adhesi ve fogl Mef dihe g Present invention conprises the afore-nmentioned
adhesive film or the adhesive filmwth a support provided on a .

sem conduct or  dHiep2ahes THe K YRR tSHPRARA BE Bhe PRESHPdseRYePRBMt i on

Conpri ses c3mphildd!ithd B reHChelltUo e Qlareatveodual 0bmShiaRed 8h€one
| am nat ed on one surface or both surfaces of a wri ng begar for nounting a
r

d
sem conduéPdif 2GtharePAth it wé i THRRPEC RS SRETNGTRE W ri ng

boar di 6 or cFoUMH g3 iIsHEE W U rhéndl &pet he sem conductor chip, or
bondi ng the sem gonduct.or %hi p? t hensel ves, when_sem gonduct ot ghjértl)s are
dés 6FTEnd Y v

| ,
nmounted. Bri ef critpti8n dr SR RgS P8 §. ST R8RS VAN CAdKAS Ve i | m of
t he preseadheniord ifolm X wier gref{ea)t sthrovsn ahovmdbespriesés| bhetsel f and (b)

shows a cgsge, V‘-ﬂ?e[]neciaoqﬁeﬁ%}ﬁﬁe%%gﬁfﬁr o@.daﬂ1e5§9 QEvQCE'ﬁi?HEEﬁ%%uBIaoPtCWe
material, In ﬁ%lc 1 represents an aanesi ve IFW] and
provided on a surface for mounting a semiconductor of a wiring

15 Dboard.

The semiconductor chip with the adhesive film of the
present invention comprises the afore-mentioned adhesive film
or the adhesive film with 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
for mounting a semiconductor, wherein the adhesive filmare used
for bonding the wiring board 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



represents a core material. Fig.2 shows an outer connection part for
nmounting a 35 sem conductor chip using an adhesive filmof the present

i nvention wherein 1 represents an adhesive film 3 represents 3 0 S H) BFP 2004
7004 11 a wiring and 4 represents an outler connection part. Fig.3 shows a
sem conductor device in which a sem conductor chip is bonded on an outer
connection part for nounting a sem conductor chip with the adhesive fil m of
the 5 present invention, wherein 1 represents an adhesive film 5
represents a sen1conductor chip, 6 represents a bonding wire, 7 represents
a encapsuldatMimgnednd axesreephbsedl souhevurennecbhABCPROA-t er mi nal

(sol der ball), @Q%PEP@h é’af:éh4'éﬁ@M§t@rr + {Lon; beLyeen a pressure of

10 press- bondi ngS“(F) a nelt VISCOSIty at a preSS|ng t enperat ure,
whi ch i nf [seH@E @i Soandi hdqrdpgerary asf outer goRasiord o Pardf foke

present | mRd Oy a':'sgen'i_’léé'&?&\@c@ofe&ﬁiboﬂl@HDEHepééﬁégi’?reOE1%66%59980“ ng

(F) , apressingtine (t) and nelt viscosity (f) at a pressing
t enper at URE S SAT ICH YA it e Prexsibohdr AR pFEPEFt §RapdbessVAgLipPoperty of

the adhesipgpddddntaf at BEMREBRGRL tid?V @REbONe Pé;lgreéeﬁb@vas pRn@amet Lieki on of
t wo- phase structure in which sea phase prevails on a surface and i sl and

phase preJaFF?resﬁ“FﬁsPdEBSFPFHeaFFPﬁ1rﬁﬁéPelﬁHQ.ﬁ(ﬁﬁﬂ%ﬁﬁﬂ%¥%ﬁ%§eauﬁﬁ£se and
2 20 repbﬁﬂﬁﬁdtﬁﬁhIﬁﬁﬁﬁmh£ﬁa§§ol£ﬁﬁtbﬂpﬂﬁ feésﬁaetyvegyout_the i nventi on

The present |nv%nt|%P g{ pIaJnegHEn nor e et ai | her inafter. 25
Wth respect to ¢&) % Cﬁﬁ%i?:? FHEEhe® p?%%%ﬁ? ®ifvention, there

i s noipar tpirfeldsafbdrid]iiﬂg?ﬂ | (cm) asnd oIgm@Bt | ¥ikBostuyednt oaexhi presanngdhesi ve
action. Q r r erably
navi ng o SEE et TR oA Toiclene B Br EB bRt MO G bR P o
3, 000 caﬁdykﬁxyamﬁximfﬁﬁ Eh@wmﬁesebtfumtenenan epoxy resins, such as a

bi sphenol A epogy of.8SlsRoad s arlaF%m%raoLimEn%pgéxésrs%&'enofaagese%ehaknspoxy

r esi ns, such as a pheno I C Novo epoxy resin
(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

a0 be used. For example, bifunctional epoxy resins, such as a
bisphenol A epoxy resin and a bisphencl F epoxy resin, and
novolak epoxy resins, such as a phenolic novolak epoxy resin
and a cresol novelak epoxy resin, can be used. In addition,
generally known polyfunctional epoxy resins and

35 heterocycle-containing epoxy resins can be used.

As these epoxy resins {a) which are commercially



and a cresol novol ak epoxy resin, can be used. In addition, generally
known pol yfunctional epoxy resins and 35 heterocycl e-containing epoxy
resins can be used. As these epoxy resins (a) which are connerciallgégggﬁﬁgﬁ
S E P 2004 avail able, for exanple, bispKenol A epoxy resins such as’

807, EPI KOTE 815) , EPIKOTE 825, EPIKOTE 827, EPI KOTE 828, EPIKOTE 834,

EPI KOTE 1001, EPIKOTE 1002, EPI KOTE 1003, EPIKOTE 1055, EPIKOTE 1004,

EPI KOTE 1004AF, EPI KOTE 1007, EPI KOTE1009, 5 EPIKOTE 1003F and EPI KOTE

1004F (rmanufactyr.ed Japan .Epo esi Co., Ltd., trade na R- 330,
DeR 201 BeRLae R e BB K spRRRRT B B0k p i S BER HAEEKOER. 657,
bDER- 642%h 8DER- 672t KO'TERS 63 3 V- EEDER G683 2 d BDERK6GE (stzhey_lwmtzmnelﬁ act ureg
y Dow ' a me 1 n Y 7 ture
by Tont o FASKOTE S 0 v TkGPAG IR b SR a2 Btk 1053 | FREKGRG
asYDF- 2004 0GsanBP 280NEAd 03y, EBAKOTE KaseAF CEPIXOMEIL Q0T r &P ROAE) p0Phenol i c
novol e i 2 .an PlLK 1 f ed by
Sapan ooty THE Aovdl Shg FRrREaEsIoghee PeRuEReSSSanBR TARRL, EEORY

Ni ppon 15Rks&jaleu ©o.. , LEfd., bmeste mame). aRERDERO43IPERreI U acPBRedéby Dow
Chemi cal Sampay. ! b3kt 643T0) peRl 833l NO¥EkAK 640X MERFERE, SUSHR - 887 EPI KOTE

180S65 (manufactured by Japan Epoxy Resins Y trade nane),

Aral dite PERtZAZU.APERHiSIEUECRERSG 'aMT - APERJISES 2BGNPES9 fAnAthart @Fed by
G ba Speciahlf (heIAPby bBG: chéfh 8681 2ZbmAd®), XA Gdke) YDEN8103, 2 YECN- 703
and YDCN- 704 (manufactured by Tohto Kasel ., Ltd., .trade nane),

EOCN-4b 2 SYDESEN 01 grgnutasteyefo by Tebt] X622l Eecn k6do, EFefe1B2Behid
EoaN. 105K A ey AL BE i T2 00 i k8 Ser B Toht e
n manur act ur e um t OnNo emca
o L KaSEARS natdi TSR ARSI PGB FOTeR SHORY FE S 168 .S,
EPI KOTE 1832He0 kamE ARKGEHS ESHSHErE (e ufreod wi £t inye d apand £pax yEReSY NS
Co., Ltd. r.ade.na , ite 63 n c j i
ChenicaIsRF%3%$ C?fggéx%dﬁ%?ggbﬁg%éédlEE§BG%§? E%%ﬁg% gt§%§§£$p§£%§%%Y
EX- 6148, KavaRangeol IDE 62X rdd%maeoie) B8 IDEN Dehdcl@amEastnr gl hacoew
EX-421, PeRagela1EXsmddn@Nd L2106 9he FX- s I MBBYLAGKUE S P Y NAYASSuch

as EPIKOTE 180865 (manufactured by Japan Epoxy Resins Co., Ltd.,
trade name), Araldite ECN1273, Araldite ECN1280 and Araldite
ECN1299 {(manufactured by Ciba Specialty Chemicals Inc., trade
20 name) , YODCN-701, YDCN-702, YDCN-703 and YDCN-704 (manufactured
by Tohto Kasei Co., Ltd., trade name), EOCN-1023, EOCN-1038,
EOCN-104S, EOCN-1012, EdCN-lOZO, EOCN-1025 and EOCN-1027
{(manufactured by HNippon Xayaku Co., Ltd., trade name},
ESCN-195X, ESCN-200L and ESCN-220 (manufactured by Sumitomo
25 Chemical C0Q., Ltd., trade name); polyfunctional epoxy resins
such as EPON 10315, EPIXOTE 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-6148B,
30 Denacol EX-622, Denacol EX-512, Denacol EX-521, Denacol EX-421,
Denacol EX-411 and Denacol EX-321 (manufactured by Nagase
Chemicals Ltd., trade name}, EPPN501H and EPPN50ZH
(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



Chem cal s Ltd., trade nanme), EPPN501H and EPPN502H (manuf act ured by

Ni ppon Kayaku Co., Ltd., trade nane); am ne epoxy resins such as EPI KOTE
604 (manufactured by Japan Epoxy 35 Resins Co., Ltd., trade nane), YBH{4E4 2004
(manuf actured by Tohto Kasei Co., Ltdl3 trade nane), TETRAD-X and TETRAD-C
13 30 SEP 2004 (manufactured by M tsubishi Gas Chem cal Conpany, Inc.,

trade nane) and ELM 120 (nmanufactured by Sum tono Chem cal Co., Ltd.,

trade nane); heterocycl e-containing epoxy resins such as Araldite PT810
(manufactured by G ba Specialty Chemicals Inc., 5 trade name) ;and

alicyclic me SycHissubREDI3Aas FFaerpdoal GUmPRIY). 3AE -ERER206

(manuf act ygdh \byn PN 1%‘! t?inQﬁu@QH%%:@d‘WGunﬁrt%% BRER] c&aePe Hegd, and

one kind or two or nore kinds of themcan al so be used in conbination In
t he pr esefraGf/ cREMBH; iNEETIORY OF e heRR L3 BRI BY afd®XY 1De§hnépd%wfbr e8fn

being in %x%Q.'dlq:eSb@%‘i‘oatmé:%’fQé eaPes A 1Eepanshe HBY1 PP chexiida@nd REcPOI Nt of
50C or nore as nmeasured by a ring and ball _ nethod |5E%eferabl ﬁ{_lused in an

amount of G 3% BIMGei AL S 1rCH TS eRerY PReiRF ANGP ad ERLUAZ Mei ERE44P P nor e,

further prefserabiyaGRi¥ine WwashtaotuiBa®y bases c¥rdile totpbryright 15 of
t he epoxy resjns used. Exanpl es_of such ep}gi(%/%rem ns include _a hi sghenol A

epoxy resitfade E‘lag‘ﬁﬂeﬁéln F—’ee}ﬁﬁ? reef ong RINF¥C §TepOXy KaBAH,
alicyclic tepaxtaresilzo &k aldghald CcdmBpit i @POXY resin, a phenol iC novoI ak

A A I R R e M

conpauihds aaf epoxyapbtshal Baﬁdgoin adlsgijyni deydatm: fager roompoam;leraftuatephadol

di gl yci dylh et.her conpounds of g%’bp ndal kyl - subst

conpounds; A% 8s SO ﬁanﬁﬁ}ar%ﬁéﬂ‘ét? rcoaﬁc’f‘gr?h%? é‘b%asuﬁee g’y faf BS used

i n conbi namidohal hmdequ éerpee henrbingsed éntarmemenn t26f 2fah thvhweepbky

resins asqn rhcf;@é’ ﬁxﬁ 'tpfesfe%qa‘l%rrsﬁl &0 B R RBOBY ek dl, hayipged | arge
wei ght avi o

nol ecul ar a softeni ng polint nore _and_a rubber
i n conbi n&Fiede naldiYe 6 t*hé’YdiW\eTléFléné‘é’ PRrBol BESEYE OBethBehotfd BHOKYtresin

and the rbeReicpdh@s 9858186 ddesexamp e300 dishidicebbky xe¥ial ihteude each
other. a bisphencl 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 hydrogenatiocon products therecf. 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 seoftening 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



It is necessary that the epoxy resin be inconpatible with the polyner
conpound, however, when two or nobre epoxy resins are used in conbination

as the epoxy resin, if the mxture of the epoxy resins is inconpati®I&EP 2004
wi th the pol yner conpound, each 35 of flHe epoxy resins is not necessarily

I nconpatible with the polynmer conpound. For exanple, when epoxy resin
YDCN703, which 14 3 0 S E P 2004 is solely inconpatible with the pol yner
conmpound and which has a softening point of 50C or nore, and epoxy resin
EPI KOTE 828, which is conpatible by itself with the polymer conpound and
whi ch has i# sefedni hycpopatibie|wseh thenpsdgmear eonewnd rRBl ¥dilshndeson, a

m xture of X | ] f |

I nconpat i B %B\?\n%t%ﬁgpﬁ é!o{{?é 43 sgoﬁf)%%\ﬁl | r%ﬁ%lil (tn?% JLJE'SQ'IYI %P&K e?%%l eto

use a br omhﬁé%*bdsemapaffééqlrﬁdéy(ﬂa')S?% \eb%liyth%sp@ﬂws?ﬁc@ompowma@éve a
frame-ret ghdant pfd egte %ﬁ?e{lbﬁg ghRaly | ggoc@ L0, b fugcty onal

epoxy resin contal ning brom ne af ons and & novoﬁ -type ‘brom nat ed epoxy
resin fray Cﬁ’@q}é@d"loﬁs EhBiXBPF ARt itdiRae epoxy F8§Fﬁsc’o‘htaaf‘°ﬁ|1ﬁ§tbﬁ)ﬁ%‘he

atons, t h%rfe 1810e td i1stied. i § O @edsed 851 /OB 860ch e neombaehdr ed by
Tohto Kasei Co. ade nane and as the novol a e bron1nated epoxy

15 resin, therel &?édﬁéﬁEPBnea%E#E»P%%f%ﬁﬁﬁlﬁdﬂ>&ﬁﬁ B N@@eﬁateﬁaﬁa?ﬁxtured

by N hon kayakl aeo-(a)t rtacéedr&im) reid, r@ﬁxp@@tltwihle givéng agent (b) used
in the present |nve | ere articul ar mtation as long as it

can  cur e LIAMESHAFA L P e (LR S R

pol yfaumct bdialn qiemals, emm@smmmmmwmme axtoms ammgdai des,
organophos horu | i des ther eof e ol sulflde and
boron tri PI Nor }e%%g %Z%arpafq:%]ﬁeéppoo un£c ]lnoﬂﬁa pg s [ ﬁag f e

nmonocycl i blmufxmqr@daleqﬂxenalemnsuohtasnhy:@r bqornnmeatoms reberei ape, and

catechol : 10alogyCleel RILUBIL], 0B -BBRNOkEs 30N ASnbiapbangl By ?&ﬁ@@enol

F, bi sphenol a napht ha ened bi phenol | 1 des and

al kyl - subé‘talstet}t‘é‘él c érgeenrame} hangor s tﬁmwé@laléxbmﬁéngq}@@ PRV i C

resi mss Whirely 5131, e t ey GRAeNsAli Qe Proxdtiel S, odriie: @povea Pheewl $oand

al dehydes, i
{(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,
polyvamide, polysulfide and boron trifluoride.

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

25 resorcinel, and catechol; polycyclic bifunctional phenols,
such as bisphenol &, bisphenol ¥, bisphenol §, 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 rescl resin, a bisphencl
A novolak resin, and a cresol novolak resin.

Especially, it is preferable to use phenol resin as it
is excellent in electreolytic corrosion resistance. There may
be mentioned Varcum TD-2090 and Varcum TD-2131 (manufactured

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



30 such as a phenolic novolak resin, a resol resin, a bisphenol A novol ak
resin, and a cresol novolak resin. Especially, it is preferable to u§eh SEP 2004
phenol resin as it is excellent in electrolytic corrosion resistance.

There may be nentioned Varcum TD- 2090 1&nd Varcum TD- 2131 (manufactured 35
by Dai hi hon i nk Kagaku Kogyo Co., trade nane) as the phenol -novol ak resin.
Pl yophen VH4150 and Pl yophen VH4170 3 0 SE P 2004 15 (rmanufactured by

Dai hi hon I nk Kagaku Kogyo Co., trade nane) as a nodified phenol - novol ak
resin, and Phenolite LF2882 and Phenolite LF2822 (manufactured by Dai hi hon
| nk Kagak ulM&Tir Cenred bagBaahikpnainly s aigtie olameovol akt Y@&¢ mang)Fast her

| n order D hdtp! OV Sl dUE. AELSI dRNEYs b thga BRSHBLILL LPoBRSM ghged to

use brom nated phenol conmpound as a curing agent, together
br omi nat e RERBAL ¥ &F R 82As (aveu £ ¢ bat addedDphbhbbn doipBaadkufkrgwxdapl e,

t et r abr omohisqdhanghe) A day Wespvesb Ao YHELE PRYiRe nentioned Fireguard FG
2000 10 (manufactured by Teijin Kaseli Kogyo Co., trade nane). In the

presen? inventi diiT thex.s iy ordeteda dMpIOVE phémamiec retegidanisayPpigthe

hydroxyl  gredih equ val gpkfetréalc8/ €fe WrdPirtat e NgHd LSRRG A8 gbOve
phenolic resin, there is no particular limtation as long as it has the

above- nentSretf RIGPSxyIO%f Y5 e bh ¢ Rraminal gk ePeKy FovhR ak A pBeor

resol typéreasims ] @hepodl eoalloyindsedobesaunglbheyePayBrenest bAktnol

el ectrolytic _.cqrraosio redzl t ance Wh% absor bi ng noi sture. _As igemflc
exanpl es” &f n{af'?’e%p%eunsoef AT HE FreEfftY ore e hbbvRes e t hbF 8918aRd bES AP oned
phenol®c riesimst acaprese iy drdly) iR K4 dei flobdow 0g. geoesat hameula (1): OH 1

hal ogen atom a C1Eeh b FASHE DIV E) E¥ehed ool kit SEPBaRC & 8913 B PRV or oup.
an aral kylregrigupavdamg al kedybxgit ogpoun éyutiroxyén grailid sor gaegapyl mgreup, n
represent g5 BLEOEE & theldbobve BALABLERRLESAN! $13% e 1 DLRISEPf 0140 50)-
limitation as long as it has the above-mentioned hydroxyl group
15 equivalent value, and novolak type or resol type resins are
preferably used because they have excellent electrolytic
corrosion resistance when absorbing moisture.
As specific examples of the phenolic resins menticned
above, there can be mentioned phenolic resins represented by

20 the following general formula (I):

OH OH OH
Q{CH?—@’CH HF@——CHEJ;j (1)
(R)n R)y /m (

R,

(wherein R! each independently represents a hydrogen
25 atom, a halogen atom, a C;-C;y 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

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



30 Wth respect to such phenolic resin, there is no particular limtation
as long as it is a conpound represented by the formula (1), and frqfhgfﬁ

vi ewpoi nt of noisture resistance, it is 3 0 S E P 2004 16 preferred 2004
the phenolic resin exhibits a noisturelfabsorption of 2 % by weight or |ess
after being placed in a thernmo-hum distatic chanber at 85C at a relative
humdity (RH of 85 %for 48 hours. Further, it is preferred to use a
phenolic 5 resin which exhibits a weight |oss by heating at 350C
(tenperature elevation rate: 5C/ mn; atnosphere: nitro gas) of |ess
than 5 % B SESGHRY ahfdas el B SR A& nEGsadi nBXpiLe1 Sanal yBei styen)

because velplddpwadd o of 4 hey Wb Bkt €or CPEPONEHE Sy Eeﬁa‘?pfa%@@é dHring
heati ng and processhﬁg thereby 10 inproving the reliabi of vari ous

properti esheqrdr i d b ti ¢ cspgbatcet &3 Cae wsi %@h@"elvwxgrtm (BRY

cont anmi natdfods of fblres 8 aRRAAL USEEtlUe, L tRep ¥ot S +é@ teOaPOREPhEnEUL ENY
operatlons can be reduced, The henollc resin represented by the faormula

(1) inPth&esis prBdeht ?%&éﬂ%FBnEtaﬁeﬁéhébt%?%%dtﬁy hFBFléﬂaﬁﬂ}e35Pe§ct|ng

a phenol i(aegpareitit s éheaaxybyl Q@Qeoorm@uﬂdnqoraxrmm&fe dhyetegén
l'inking groups_inq the 4

r.esence of an. ac cat al
t he above 9%éntToné E qg%?e3|ﬁ%h?ﬁ8fﬁﬁ% Iﬁﬁiﬁfle§h§£T9g ?Yé@EgﬁgPM Iex
XL seri es afmmeeact uﬂ‘mﬁ)by Wéc¢muse Chehatal 5zathen, ¢fadeheanes}atihen the

h i f
phenolic & ZA& ﬁe{?ﬂ:ﬂs{? ‘?:?ﬁ:?gyesrsgeid Buif ‘i:se%chtrﬁ;e ﬁ&?? tés‘{ t@ﬁ Lahy0 O

t he epoxy e res p equi val ent
i n t hed phdmpiriay inssthe2se} salpxbi@yatﬂ yammﬁ(p:suvqrotm%O/s@choas moheat

pref er abl ¥ & 163/4: 35 ankCa %&@&@res%‘t%&emﬂ&r@&le’ar&r@ﬂ%rﬂ%ﬂ fhe
0.40/0.60, especially preferably O. 45 to 0.45/0.55. Wien the ratio

falls out§P@éﬁﬂ*Wﬁﬁ§ éBﬁVé‘T&ﬁﬁevoﬂﬁélﬂésEPPEﬁFeaﬂﬁegPﬁéngp%E§FBF§°ﬁ§s poor
curing prepertesedcdie phenolic conpounds used for producti on of t he

phenol ic resin %EetgﬁeLg£gE|$é§i% éﬁ%%éﬁ%é?%ﬂn@ If e fo¥h£q§”¥¥) 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 or 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 eguivalent in the phenolic resin

25 ispreferably 0.70/0.30t0 0.30/0.70, more preferably 0.65/0.35
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 adhesive
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-crescol, m-cresol, p-crescl, o-ethylphencl, p-ethylphenol,
O0-n-propylphencl, m-n-propylphenol, p-n-propylphenol,
o-isopropylphenol, m-isopropylphenol, pP-isopropylphenol,

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



o-cresol, mcresol, p-cresol, o-ethyl phenol, p-ethylphenol,

0- n- propyl phenol , m n- propyl phenol , p- n- propyl phenol ,

o-i sopropyl phenol , mi sopropyl phenol , p-i sopr opyl phenol , 30 SEP 2004
o- n- but yl phenol , m n- but yl phenol , p- n- butlyl phenol ,

0-i sobut yl phenol , mi sobut yl phenol , p-i sobutyl phenol, 17 30 SEP 2004

octyi phenol, nonyl phenol, 2, 4-xylenol, 2,6-xylenol, 3,5-xylenol,
2,4,6-trinethyl phenol, resorcin, catechol, hydroquinone, 4- nethoxyphenol,
o- phenyl phenol, m henylphenol p- phenylphenol p- cycl ohexyl phenol

o-al |yl phé?foqylli}“%rw phe@AIRY JRRRAPAN pheRol,- Xy 158@Ay| pheRop - Xyleno

0- 9h|Oropﬁﬁmmxylbﬁﬁdoroﬁh@n@|tr@m@&ﬁﬁ@@h@ﬁ@y F)ﬁﬁﬂﬁﬂﬂh?n0|catechol
o- i odophenol éalodqphenol o-f | uor ophenol n}fluoropheno

p- f | uor opHEHHICIEROTIEhese phedoMes POFHHSEHES 'may be uSeBheBYABhENEL . by
mtXI ng tV\Qn-q::héﬁyﬁaH‘ér[tdﬁ ]Ehere%fph&hﬁf'%ﬂlené? I0 Creﬁobycﬂbﬁé\?ﬁq?bﬁeﬂo&resm
etcC aeparlc prererre e Xylylene conp I C 1S a

di val ent Hér%}%{ﬁ} o a&é?&@&fﬂro&r Br BEReYiiERegr v hR - BREASEPRERRLt n of
f(r)]r mul ad( Ic) chldf@}f@id]gvmmg:mwndpeiwfdil ,hal ba‘a&opm)elnbllenﬁ drghyphkacand
their eri vat S can e Uus ITIC e ncl

i el AR, O HOE R er vt Bt ShabRedo}  nr ER PP BeRgt ene.
1,1'-d|brqmmunoqdphmnoll étedlbwnanenpnyhemec kdhpdﬁdﬁgnmnp kgl ened

1,1 -dllogp- gn 1, 1.

, ene, dii.odo- q- xyl ene
1,1 -dihy ro%?ﬁ xylhﬁé miﬁgﬁg dC""c?hydro n}%§ enethereoof PhEno1,

1,1 -dp hyd:r-cgmapboytneneeml,.lp tdremhoﬁy:cp xyt grg ticulladimerhbryradxyl ene,
1,1'-di met hoxy- %sx %r’ly%.e}q gbﬁbgﬁéx WPeH S%Q"ai divatent LG Br¥ybene,

1,1'-d|ethoxg 0- xy ene I -'h- pr opox
1, 1' - n- pr 6{foRY- mas;flf@rreprzs'iuft}'ondpfrﬂm Qé@kl}‘i’—léﬂxyﬁéhé of formula (I),

1,1 -di -i SR eBRAYWRRYYA LTI end al a0l iIRQPT QPOXY eﬂbxalﬁ‘}?cols and their
1,1'-d||so r gpoxy- o- xyl ene, 1,1 dl-n-butoxy p- xyl e

1,1 -di- 165?3/“- 8§16k, Be 1“5.’Le‘id| Spesdt FEP- —YScylfé‘rF'éf 'include
1,1 -dsi Sthlt’O)@/ithQ&Jcﬁrtﬁxyﬂeﬂe di | 5ohdd Yo 11 X} £PEene,

i:i::g:[f ’ﬁFgE¥5§V¥ Iene (£§éjllcq téggrg%gox <Pi xglene
-dlbromo -m- xylene, 1,1’-dibromo-o-xylene,

1,1'-diiodo-p-xy1ene, 1,1*-diiodo-m-xylene,
1,1’ -diiodo-o-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'-diisobutoxy-o-xylene,

30 1,1"-di-tert-butoxy-p-xyiene, 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 preferred 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,



andl, 1' -di -tert-but oxy-o-xyl ene. These conpounds can be used singly or two
or nore kinds thereof can be used as a mxture. O these, particularly
preferred are 1,1'-dichloro-p-xylene, 1,1'-dichloro-mxylene, 30 SEP 2004
|, 1" -di chl oro-o-xylene, 35 1,1'-dihydrd8y-p-xyl ene,

1,1 -di hydroxy-m xyl ene, 1,1'-di hydroxy-o-xylene, 1,1'-dinethoxy-p-xylene,
3 0SEP 2004 18 1,1'-di met hoxy-m xyl ene and 1, 1'-di net hoxy-o-xylene. In
the reaction of the above-nentioned phenolic conmpound wth the xylylene
conpound, using an acid catalyst, e.g., a mneral acid, such as

hydr ochl ofi-& ‘adiidre than® < ukste FPhbshhodiBe BRPHY - poXypeBSphori ¢ aci d,

etc.; an organi @n £REDPEE forlelrdrh 8 WHL-AS- itk ABf dvd a P38 Qbﬁ%wha
sul fate, p-toluenesul fonic acid, nethanesul fonic acid, ethanesulfonic

acid, etc¥itd difertloPacGdPing dsS1i89| R udf bAeFRBALESFT ofi 8- achd,

etc.; a SkieREaaCi dci@,i osuexchanggysestiosdeh A8i@N sulfuric acid,
al kanesul f gni caci di on- exchange resin; g superstrong acid ion-exchange

resing® s&ERSREOF 1 peAifor o RORARESFORGHIE aditd G-onL&fchang8 r8EFATEEr ade
name: Nakair®@xyTErUfAGIaIr echdly 431 Foid tXeIPanyfate Naivé ehyDr ssyphbelic
zeolite; or activate | ay (acid cla¥), eti., g reaction #s 15 ggrrled out
until thePxyi |“§rﬁ‘eeségTF§>d’(}ﬁd &3 % PEVREEEF AP 1 SuBSE Ant FRFRY AR S5PDPESr s at
50 to 250&cadd t he eoappsiti an of sipersernsigon paeddct becomds consgant.
The reactign.ti vanies d ndi ng qn..the raw material apd the reaction
tenperatuFe}fg#ﬂ%qp%%§ﬁﬁﬁ%§%$IviébouCI 'hour® 1% ‘15 ﬁoUrEFrgﬁﬂ Zoa%ﬁy be
actualdy deneenichedashieeinr aciahgas ke zbposstl bondf adial iomaexchanpe oduct
by gel PeriRal,on, CRLAERLAGLARYE L FCh on - Bhnanilen & 11 008 NRKY | ANe,
derivative, such as_ 1I1,1"- |chlpro-p-xyPene, I s "exceptional 'y used, the
reacti on PEFéEeFSIliranes dlifsdrice a¢fi dh 108t S nge Fe€sgendkapPAgNEMR: 25

corr esponfiag o) 0hea8Rababirdd ¥aADu PBEkEEORSant N; SHEALPR L 3%FCsyn ARe BEE
catal yst is needed. In other cases, the reaction groceeds in the presence

of an aci d°CatdEysPT & Yeti% dter (20hd aF tBhbl , StOr r R pbRAUFHYPY. 1SN t h
respas teathéedlart raht 0l ehet beyiphend | cospoprandsard tde mytylear

conpound in the | o
Al substantially disappears at 50 to 250°C and the composition of

the reaction product becomes constant. The reaction time
varies depending on the raw material and the reaction
temperature, and it is genexally 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 acld 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 xylyvlene 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. 1In 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 rhenolic¢ compound, the lower the average molecular weight of

the phenolic resin obtained. Aphenolicresinwith the phenolic



30 reaction, generally, the phenolic conpound is used in an excess anount,
and, after conpletion of the reaction, the unreacted phenolic conpo$@§ b?
recovered. In this case, the average nolecular weight of the phenolt EP 7004
resin depends on the anmount of the phéfolic conpound used, and the |arger

t he amount of the 35 phenolic conpound, the |ower the average nol ecul ar

wei ght of the phenolic resin obtained. A phenolic resin with the phenolic

3 0 SEP 2004 19 conpound portion being an allyl phenol can be obtained by,

for exanQJe a qﬁt%p%{i%_ﬁchh a phffo i C refin whi ch %s,not allylated S
prepar ed, SR FHsh POANAARPESAY &P c YLB]’%B? BYAT PEa OBt RG% RY ant &F | v
hal i de t o elxammlzn akl yletéblderin fwhioned fhdnelGai sesisonnerch o mxanpl es
of the am i nclude aliphati.c or .ar.omati | mary .am.nes,. Seco gggy

ani nes, tggﬁigﬁ&%g%lﬁegfe 55Fgrng?9at%ﬁ§mwﬁ A 1§ cayEre 8HF

guani di negeagrtdandeiithagnvak] vl étad.i de) tdhésemconpdldydsechrrbef exeogpéd f i ed
by N &\ bey Ef%' tJng&Hgnﬁi. - (di met hyl am nonet hyl ) phenol

2,4,6-1ris dine]%ﬁian1none @' ‘phenol , tetranet hyl guani di ne,

tri et hanol am ne ExMmiledi et Myt pi peiads néncludediadiahiadyicl or [2rom2f bet ane,
1, 8-di azapﬁx\%&@[ amdnQk’, 75 LOGRELPE anlih dy D+ A2a0 9§ﬁ59[eé-. 4?@;?%@{5?“6,
hexamet hyl'enet etram ne, pyridine, picoline, piperidine, pyfroliding,

di met hyl c PEVERSA afl he, ati-illﬁé’tq”iyll%é%ypaﬁir 8} a gyl ihex B &/ rivatives,

di i sobut yleg ne, di-n-butyl am ne, di phenyl am ne, N- net hyl ani | i ne,
tri-n-propylamne, tri-n-octylamne, 20 tri-n-butylamne, triphenylam ne,
t et ra]n‘gt hyl ammoRR§He CRMGOUGE S €& Hfe AT SfmBSt o de,

t et r amet hyl, anbRmizyDd inktitda,antimest By @nied et i vnd niien onsk @y Nosh @heny | et hane,
di am nodi phenyl  et.her,. di nedi_am t.ol.yl bi_ guani de u | ur eaq,

i ot ot uPed- Eer e Rty et S e A AR B Atz o
2- et hyl i nitdazabenc2-agtimgd - 4 met-fiilment idelzel s r &t ived hyl -4 § di alaiod @yclo-
2-phenyl | 11,092 6h 8.c Zrid1IGCH IHAARA Ry et RENEN T - Ardifddpdi LT dazol e,

2- hept adecyl i m dazol e, "4, 5-di phenyl -

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, 1-benzyl-
2-methylimidazole, 2-heptadecylimidazole, 4,5-diphenyl-
imidazole, 2-methyvlimidazoline, 2-phenylimidazoline,

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

Examples of the anhydrides include phthalic anhydride,

35 hexahydrophthalic anhydride, pyromellitiec dianhydride,

berzophenonetetracarboxylic dianhydride, etc.



I m dazol e, 2-nethylim dazoline, 2-phenylimdazoline, 30
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etc.

2- phenyl
Exanpl es

-4-net hyl i mi dazoline, benzim ddzol e, 1-cyanoethylim dazol e,
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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.

The polymer compound (c¢) having a functional group
{reactivity) to be used in the present invention has a weight
average molecular weight of 100,000 or more, and a glass
transition temperature (Tg) of -50 to 0°C. There is no
particular limitation on this polymer compound as long as it
is incompatible with the epoxy resin. For examples, rubbers
such as an acrylic copolymex, an acrylic rubber, etc., silicone
resins, silicone modified resins such as silicone modified
polyamideimide, etc. can be mentioned. To be incompatible with
the epoxy resin means a property of being separated from the
epoxy resin into two or more phases. The compatibility of the
resins is defined as a visible light (600 nm) transmittance of
a film (50 um) prepared froma varnish containing the epoxy resin
and the polymer compound (composition ratio = 1:1). When the
transmittance of the film is S0 % or more, the polymer compound
is "compatible" with the epoxy resin, whereas, when the

transmittance is less than 50 %, the polymer compound is
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pol yam dei m de, etc. can be nmentioned. To be inconpatible with the epoxy
resin neans a property of being separated fromthe 30 epoxy resin int éﬁp
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light (600 nm transmttance of a film (50 n) prepared froma varnish
containing the epoxy resin and the pol ynmer conmpound (conposition ratio
1:1) . Wen the transmttance of the filmis 50 %or nore, the polyner
conmpound 35 is "conpatible" with the epoxy resin, whereas, when the
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Examples of the acrylic c¢opolymers include acrylic
rubbers which are copolymers of an acrvlate 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 1is 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 menticned 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



containing 0-5 to 6 % by weight of glycidyl acrylate or glycidyl
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HTR- 860P- 3 (manufactured by Tei koku Cheérdical Industries Co., Ltd., trade
nane). Further, when the repeating units containing an epoxy group are
contained in a range of 0.5 to 2. 7% by wei ght based on an acrylic
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time,130 gi ve ané%CEPFQRthFQMEbPIPP?Ymerlzatlon method, there is no
particular limitation, and examples include & pearl

polymerization and a solution polymerization, 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 formor in a film

25 form, and at the same time, to give an excellent flowability
to keep the circuit £illing property for wiring good.

With 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 (¢) 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



to keep the circuit filling property for wiring good Wth respect to the
addi ti on anount of the above-nentioned (c) polyner conpound i nconpatible
with the epoxy resin, for reducing the elastic nodulus and suppressgﬁ%Eﬁgmu
the flowability durlng shaping, the A/B3ratio should exceed 1 and

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 pol yner
conmpound inconmpatible with the epoxy resin. Wwen the A/Bratio for the

pol ymer conpound is in this 35 range, the handling properties at high
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15 calcium silicate, magnesium silicate, calciumoxide, 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



25 silicate, calcium oxide, magnesium oxide, alum num oxide, crystalline
silica, anorphous silica, etc. are preferred. Exanples of the organic
filler include various rubber fillers, such as acrylonitrile- butad|§@$EP2m4
rubber fillers and silicone rubber fi Bhers, etc. These have effects of
inmproving 30 the flexibility at | ow tenperatures and reducing the elastic
nmodul us. It is nore preferred that the filler used in the present

i nvention has a contact angle with water of 0 to 100. Wien the contact
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LTD’lgragga%%Q%% f/¥”§ﬁglum to 0.1 pm. When the average particle
diameter of the filler is less than 0.005 pym, 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 Si0O, with a contact
angle: 43 degrees; an average particle diameter: 0.012 pum
(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
average particle diameter: 0.033 um {manufactured by C. 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



RO72 with an average particle dianeter: 0.016 pm (manufactured 25 by N ppon
Aerosil Co., Ltd., trade nane) are listed. As the alum na, NanoTek Al 203
with a contact angle: 55 degrees; an average particle dianeter: 0. DP@SEPRG4
(manufactured by C. 1. KASEl CO., LTB3, trade nane) is exenplified and as
the diantinony trioxide, PATOX-U with a contact angle: 43 degrees; an
average 30 particle dianeter: 0.02 pm (manufactured by N hon Mning &
Concentrating Co., Ltd., trade nane) is exenplified It is preferred that
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filmisthexempileg acefel ethéor imddarelesr edricaJikve 1 ateticylimidazole,

2-ethyl-4-methylimidazole, 1-cyanoethyl-2-phenylimidazole,
l-cyanocethyl-2-phenylimidazolium trimellitate, etc., and
these can be used independently or in combination. Imidazoles
are commercially available from, for example, Shikoku Kasei
20 Kogyoe Co. in the trade names of 2E4MZ, 2PZ-CN, and 2PZ-CNS.
For prolonging the shelf 1ife (usable period) of the film,
the curing accelerator is preferred to have 1latency.
Representative examples include dihydrazide compounds, such as
dicyandiamide, adipic dihydrazide, etc., 9guanamine 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 thicurea,
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,
Amicure MY-H, etc. (manufactured by Ajinomoto Co., trade mane),
Hardener X-36158, Hardener X-3293S, etc. {manufactured by
35 A.C.R.Co., trade name), Novacure HX-3748, Novacure HX-3088, etc.

{manufactured by Asahi Kasei Co., trade namef), Ancamine 2014AS,
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large pol %rﬂlggh];n%rlcet(:iqu@-vgari%%- ggggglw@}ﬁ% is compatible with 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, prhenoxy resins, high
20 molecular-weight epoxy resins, extra-high molecular-weight
epoxy resins, a large polarity functional group-containing
rubbers, a large polarity functional group-containing reactive

rubbers, etc. can be used.
As the phenoxy resins, Phenotot YP-40 and Phenotot YP-50
25 {manufactured by Tohto Kasei Co., Ltd., trade names), 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 melecular-weight
epoxy resins having a molecular weight exceeding 80,000 (see
Japanese Patent Publication Nos. 59617/1995, 59618/1995,
59619/1995, 59620/1995, 645%11/1995, 68327/1995, etc.}. Asthe
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.
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titani um coupling agents and al um num coupl.i ng, agents, and i | ane
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partizwal afth}tal’rﬁ.&inﬂd‘dﬁfﬂ.:.nf%g@%ﬁﬂm gndt deuRigam beupsedgvieB¥hts, and
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vinyltris- SA3: *ﬂﬁqﬁgﬁ% %iThReTORECPTE Sgryloyl group- contai ni ng
si | anes, such a@heysniahhaccrqdpdnym apyhtrismebheassi larksgrit cestepoxydgr oup-
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etc.; am secdy cup V0ot 8 thory silanes, viuehtags N 2- pathpsgehhpyy) -

i5 silane, etc.; methacryloyl group- contalning silanes, such as
y-methacryloxypropyltrimethoxysilane, etc.; epoxy group-
containing silanes, such as 2-{3,4-epoxycyclohexyl)ethyl-
trimethoxysilane, 3-glycidoxypropyltrimethoxysilane,
J-glycidoxypropylmethyldimethoxysilane, etc.; amino group-

20 containing silanes, such as N-2-{aminoethyl) -
3-aminopropyltrimethoxysilane,

N-2- (amincethyl) -3-aminopropyl (methyl)dimethoxysilane,
3-aminopropyltriethoxysilane, N-phenyl-3-aminopropyltri-
methoxysilane, 3-aminopropyl (methyl)diethoxysilane,

25 3-aminopropyl-tris{(2-methoxyethoxy)silane,
N-methyl-3-amiopropyltrimethoxysilane,
triaminopropyltrimwthoxysilane,
3-(4,5-dihydroimidazol-1-yl)propyltrimethoxysilane,
N-2-{(N-vinylbenzylaminoethyl) -3-aminopropyltrimethoxysilane

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

35 3-ureidopropyltrimethoxysilane,etc.; 1isocyanate group-

containing silanes, such as trimethylsilyl isocyanate,



3-am nopropyl tri met hoxysi | ane,

N- 2- (am noet hyl ) - 3- am nopr opyl ( et hyl ) di net hoxysi | ane,
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N- et hyl - 3- am opropyl trirnet hoxysi |l ane, triam nopropyl tri mm hoxysi |l ane,
3- (4, 5-di hydroi m dazol -1-yl)propyl trimethoxysilane,

N-2-(N-vin Ian1noeth 3-.am nopropyl trj et hoxysil ane 30 ,etc.;
nEngptO d{&%ﬁrc&ﬁ%ﬂqﬁ %%% n%ugﬁ. 1tr11socanate sflane,

3- nercapt@pmmgwﬁmmuﬁﬁdynqaﬁdzymianésr&ﬁtxﬂﬁgwuﬁﬂnﬁtélelh@aysetane,

3-nmercapt g | (r net.hy hox si | etc. ;. ureido group containing
si | anes, sf'ﬁcr % %’nucrtell d}oagr e?% Jr%%eéll%%es stch Hs

3- ure|dopﬁepwhnnanﬂdnyﬁmmduhyikﬁxmethdxxgﬁnﬁﬂe group- containing sil anes,
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silane, vinyltrii 3’ e SI ﬁ% nyltr||socyanate si | ane,
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3- chloropropyltrlnethoxy5| ane oxysi 1 ane,
etc.; cya®§cgroga tEFmadimianididhessourcdpsaining silanes, such as

3- cyanopr QR¥aldle SA1ERETIHANS, - (texthn tmaw &Y Mm%%% contai ni ng
Xysyl i

silanes, such as octadecyl di methyl [ 3-(trimetho ammoni um 10
chl or} e, cBderidgnd eéCconBPﬁaélwla?rn%hb%roﬁm%qerdﬁ?r kﬂfﬁfié OBf MP R
above. Asgifhentd tzaytiwem coupl i ng agent, there can be nentioned

i sopropyl trioctanoyl titanate, isoptopyldinethacrylisostearoyl titanate,
15 isopropyltri ﬁ‘ﬁ Béﬁ?@h&@uF?BEéz B iFﬁﬁﬁFe,tﬁgre can be mentione
isopropylﬁsmymamynﬁnmannqdoﬁhtuuﬁﬂmateisopropyltrl(dloctylphosphate)

e e B U fconece
1sopropyltrldodecylbenzenesulfonyl tltanate,
isopropylisostearoyldiacryl 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, titardium octylene glycolate,
titanium lactate ammonium salt, titanium lactate, titanium

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

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



20 isopropyltris(n-am noethyl) titanate,

t et rai sopropyl bi s(di octyl phosphite) titanate,

tetraoctyl bis(ditridecyl phosphite) titanate, 30 SEP 2004
tetra(2, 2- dlalIyIoxynethyl-I-butyl)b|s@éltrldecyl)phosphlte titanate,

di cunyl phenyl oxyacetate titanate, 25 bis(dioctyl pyrophosphate)oxyacetate
titanate, tetraisopropyl titanate, tetranornmal butyl titanate, butyl

titanate diner, tetra(2 et hyl hexyl ) titanate, titaniun1acety|acetonate,

polytitanlunlacet cetonate, titaniumoctylene glycolate, tjtanjum
| actate afftofe Qr’ﬁ%’é’ %llsl ttérﬁeLﬁﬁa}%]taé‘E’élote/ ‘%‘?800?%%1%?%‘3@(%% ester,

titaniunmtﬁmemhamolt&m&aahebuqﬂﬂgﬁnﬁtanﬁumtgﬁuym@ﬁlearate t et ranet hy
orthotitanate Lﬁtra é[northotlt nate tetrlab%go y]. orthotitanate,
&

t et rai sobdFyl "oPPHSIH & UL OISR LS 1t Re titanate nononer
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(v, 0 FEryg08ls fé%g!f'osfoeroexmelgutt; beanol am o, 480ateenereot .

octyleneg tetra Gt Pitant um pory
tri-n- butoxytltaﬁlQhenﬁhusimwmeaqumtﬂqgmagentm|thﬁxbut@mybetmmmuhmned.

nonost ear at.e, eﬁ%& &Lhe§qu98 gp ‘Hﬁb égggg sd Yo OF in conbination

of two or nore s thereo e alun1nun1coup ng agent, there can be
ment i onedethﬁr’élaC@%@ﬁp‘leéatél @rhmm%meinax@mmmokmm SRUYN prwum

ethy'aCEtQ%@%H%E%yQE%@kBH@éQdS%NNWE%Hjﬂébeéﬂéﬁ@i&%@ aluminum
tris hylacetoacetate) al kyl acet oacétat e al um num 10 dii sopropyl at e,

al unitfum A3 SEREOPYILALE 2Py | acet oacet at €), al um num

tris(acet ybacaicerala)ke taltwhiuey N S QROHEN0-a DheDxet hy|
acet oacet al um.num- di Sut%ﬁvfe nDno eth | acet oacetate, 15

al umi num gF‘F%SC&"é’&&)‘EF&é’nﬁ&ﬁ EPRIRZYEMY ™ al uni num

alcholatesleoxheaayalanemnmdenqnamwlate nnno sec- but oxyal um num
0 oot oPM BB WO, S S s A, o These
t her &df . alumlnum di-iso-propoxide-mono-ethylacetoacetate, etc., and
aluminum alcholates such as aluminum isopropylate,
mono-sec-butoxyaluminum diisopropylate, aluminum
sec-butyrate, aluminum ethylate, etc. These compounds 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, and a
compound known as an anti-copper damage agent for preventing
30 copper from ionizing and dissoclving out, for example, a
triazinethiocl compound and a bisphenol reducing agent can be
used. As the copper damagepreventing agent containing
triazinethiel compound, Gisnet DB (available from Sankyo
Seiyaku Co., trade name) can be mentioned, and as the copper
3is damage preventing agent containing bisphenol reducing agent,

Yoshinox BB (available from Yoshitomi Seiyaku Co., trade name)
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30 can® be X999 &fed AR Tadditi e BaRE i 5 on adsorbents, such as
zirconi umtype, mnbwnnyftweanbiﬁgmzh d st mmlawrbyypne aadilt Abnni num
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adhesi ve COWOS;’;‘ 05 ﬁfv tﬂgn%‘éﬁ%ﬁtadh&’?@&'%ﬂ@é&@&&% efle0pr8ssHpport

as a single lay eating and curing to give an_adhesive
film andmwtm@amhrmom@dkmm@ssappaah@sﬁ 2 es R siatiednst phyoned

layered teOhugrihy aRaadleshyad igdie bR s&uhéswé%llrﬁ |a$1635QE6r redréhat
the first adhesive 'l a h

er conpri ses the ahove nenti qne hes
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cal oriset @ 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 5% or more. By changing the content of the polymer compound

or the curing degree by DSC as such, as compared to the first

layer, sufficient circuit filing property and oozing resistance

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 laver by 5 to 20%

incidentally, the curing degree cof 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



analysis (DSC) in a range of 0 to 40% and the second adhesive 20 | ayer has
a curing degree by DSC after heating and drying in a range of O toh\-idﬁ)g/P {
and its content of the polyner conmpounds is greater than that of t g ;[][[]
filmby 10 parts by weight or nore, orfla curing degree by DSC of the
second | ayer after heating and drying is greater than that of the first

| ayer by 25 5% or nore. By changing the content of the polyner conpound or
the curing degree by DSC as such, as conpared to the first Ilayer,
sufficient circuit filing property and ogzing resistance from
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a curing accel erator, wherein the conponents are Separated into two phases
afterlbei @g’%iﬂfefdhaésavlje%\k@“ﬂﬁ iheSer Ffr et Ton ey 4F1aTHE -dar FE2t wo

phases” usqdJiahfrd NdhCai € rleah ol v ExE 6n Y 4iin IBSriBt ructure
i sl ands-in-sea structure. The "islapds-in-sea structure" in the present

i nvent i on SPERTE S thuhi FORMEEEPHEL RPESecdmSfiednRy At i niidds! phade?
(referred du@ms:'eaf@h)asamd(xaafeﬁxsqzerts:edsphasaa(nrdef"er rdecictxabm insl angs")
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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 f£ilm of the present
invention after heating and curing, when X represents an area
of the sea phase and Y represents an area cf the island phase

25 in the section, a ratioc 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 freguently in a proximate of a
surface of the adhesive fiim, 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 um from the surface, the island phases are
precipitate frequently, therefore, even when a crack is



m croscope. In the adhesive conposition of the present invention, (c) the
pol ymer conpound conpri ses a sea phase, and 20 (a) the epoxy resin and (b)
the curing agent thereof conprise an island phase. Further, in a sepyisep 2004
of the adhesive filmof the present im&ntion after heatlng and curi ng,
when X represents an area of the sea phase and Y represents an area of the
I sl and phase 25 in the section, a ratio XY falls in a range of 0.1 to 1.
Further, adhesive filmof the present invention, as shown in Fig.6, is
characterlzed in that the sea phase conpri sing the pol ymer conpounds
appears mﬁﬁ?q?%%ﬁént}9 PRI ECHr bR REL¥EBE &hesgrrgke fapPmt KRrg@lastve film
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adhesi ve ddd Mhdde ep £yvd £ls agheshyepess shraBcentanf age. 1@ﬂahhepﬁtaﬁer
hand, [ n the insjde of, the adhesive film for exanple, at a 35 position 5

Wh froth t BF STt el D o 148 S Pl @rﬂrye&wp.ct%ténﬁ éqiyeapigh on
thereforea eMaypoien a crack is 32 30 SEP 2004 generated, it serves to

prevent the cra fro Fur t.her adhe conposi tion of the
present inventi glﬁ’ Caf gqo\i@apr?r}gcfﬁem & am g rﬂa‘\/asteh a§dso \ﬁﬁnzfse@ ??ﬁaﬁ@t dPe in
whi ch thethﬁ%BqﬁEEmnm&ewn&i51mnmemeufeﬂnasufbamewand t he island phase 5
prevails in,nsj i) tin var.n u re.
The ratio Q/)Y §§t Pa#d ase andgghtgl?é:eagh sgisfree Flh% asgg ?lolrlalg area
I's nmehgured as e‘loédmmu( 111)1drmsa:qﬂmt(6E®1f) ;aaseqta e wiftd hes ddibesti wepmi | m by

a scanning 10 ¢l t{é)néé;t n}‘%@&gppe (SEM , a square with a side of 10pm
long is set randomy. (2) Atransparent filmwth a uniformdensity (p) and

a film tHiZdkndss-ransnay erourftiddn o thhasuskEfpphodensanhd &) artea fslands

are traced by aHeixméong(dheid fhapass detach @li%htoft% i %In@nm@athé and

| Wk) of th detachedfll rresponds t
?gﬁ??;gggaﬁgg i #%ﬂgé ég trace by a pen along thelr %apesj3 getacgl ng

15 the island parts, and measuring the weight (Wx) of the
detached film. Wx corresponds to Sx (surface area of the

island parts) X p X t.
(3} 2as to an area for the sea phase, from the sguare with a
side of 10 pm 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 pXt.
(4) A ratio of Wx/Wy is Sx X p X t / Sy X pX t = Sx/Sy, which
25 corresponds to a ratio of surface areas.
(5) Procedures (1) to (4) are repeated for 5 times, and an

cbtained 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 thereof, is attained by an adhesive
composition which comprises an epoxy resin, a cyanate resin,
a phenolic resin and a curing agent therecof, a polymer compound
incompatible with these resins, for example, an acryl rubbér,
35 an acrylonitrile-butadiene rubber, a silicone rubber,

polyurethane, polyimide, polyamideimide, and a copolymer or a



island parts) X p Xt. (3) As to an area for the sea phase, fromthe square
wth a side of 10 pmlong, an area which is |left behind after 20 renoving
the island parts (the sea parts) are detached in the sanme manner as ZQSEP 2004
above, and a wei ght of the detached f?Pnt(VW) is nmeasured. Simlarly,
corresponds to Sy X P Xt. (4) Aratioof W W is Sx x pxt/ Sy xpxt
= Sx/ Sy, which 25 corresponds to a ratio of surface areas. (5) Procedures
(1) to (4) are repeated for 5 tines, and an obtained average val ue of
W/W is K pr sent invent each f t he adhesi ve
conposrtr%% e %%re e5|§§ a%%&i[ﬂééi;%r M ?fo% WhetY n the
conponentscphéeer@ftoareogerbar m@dhrtnumxf:dlthafmm Ibeinge cimgdand t he
section tEGE?BE he %h%%@qe% Ry 1@p adhesive conposition which conprises an
epoxy resin, "a“cyanate resin, ~"a phenolic resin and a curing agent thereof,
a pol yner corrpéandhermmyatt |1blrvenmtdm.t fieon tlsiviswHaimterdnpbeaiainacryl

r ubber Ly | Lean

pol yurset hgg{g@m%ﬁt EHQEEEBEG?S%%%% g éé@%q.gasc%po dyrtr:gl(ré §S'FLH¥-}§(3EIEMS%EP
2004 ni xt apé (t?h‘ef? bent A eFitvegRe ¢ ylé i$ [Dref exT@idEha teihe RO Rlezeer at or,
or by an adhgsive fil @eebtgmeg hdeghl NGt pHEIsRI 448 %QIE%%'fF(e dilm
In the present .invention romthe vi ewpoi nt. of obtalnlng 5 excell ent
adhesi on Béﬂﬁééﬁnﬁﬁépsé&PﬁﬁéﬁéQﬁﬂjqxuih%NQSﬁiﬁﬂﬁﬂﬁa L X cE}) ent
adhesiveness, it is preferred that the two phases conprise a sea phase and
an isl and phase and satisfy a relatlonshlp represented by the foll ow ng
formi% (1): 10 S/ TV §/és &herein a | engt h of @ outer peri phery of

t he i sl and phase represented by S and an area of a section represented by
V. Furthg fr. m_t he v i nt of btarnrn st|II her [

bet ween t Ea“c"séaé%pharslena(t:[ng'l e %1 8ha° erl rrys pre er rlesrajﬁf g 1911;‘3?1% t he
above fornﬁpaeggptEﬂh@YrélamﬁomﬂﬂquQVqﬁfdZﬁecirbm)Iepresented by V.

Further, from the viewpoint of obtaining still higher adhesion

30

15 between the sea phase and the island phase, it is preferred that,
in the above formula (1)}, the relationship: s/(v¥%) > 4.0 is
satisfied.

In the present invention, there is provided an adhesive
filmwhich can attaina longhalf-life of a resin flawrate after

20 a heat-treatment at 60°C, relative to a ratie of the polymer
contained in the adhesive composition. B

That is, the adhesive composition of the present invention
also satisfies a relation of H = 140 X ¢°, whexein (H, in hour)
represents a half-1life 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 film that has connection reliability and
heat resistance at the same time, has a2 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 1cm.



satisfied. In the present invention, there is provided an adhesive film
which can attain a long half-life of aresin flawrate after 20 a
heat-treatment at 60C, relative to a ratio of the polyner contained JithSEm#0é
adhesi ve conposition.. That is, the adhédive conposition of the present

i nvention also satisfies a relation of HL 140 X (2, wherein (H, in hour)
represents a half-life of a flow anmount of resin after 25 heat-treatnent at
60C and (4) represents a weight fraction of a weight of the polyner (B)
based on the total ampbunt of the epoxy resin, the curing agent, and t he

pol yner (R$B)19 a higiad PFesamachipar raghdsiora Ted by (TeRt efa82B8KAL i on

reliabilibypaedsub8abs I oSt 8HCH A i ddOS AR KafiB1eN28ra1 b 0IEsn &S YrRge
life at 30 room tenperature, thereby enabling a prol onged storage and

ensuring & stésengestcali litt y60°Aci defitar | yeabin@created 4ndenples. the flaw

rate is pRASHLRI: Bsw haldWe s AHbesdNgs f1d o zaleolieftrdm tRet DERGUSTIAL i C
bath kept at 60C, for 12h, 24h, 48h, 72h, 96h, 120h, 180h and 35 240h, and

then, ¥ heCAdhRSinRE FANHHEL A A St BERPRESArat 2aRBAD bt C B KE SBat PR ERDIANT s cut

out in a pactasgubar tﬁb@eafofis%akxnlam a Sﬁ)oﬁEEmaeﬁé 34n Bl g aandigd  press
machi ne (manufactured % Tester Sangyo Co.) pressureg of 2MPa is applied
on the saRpl 8RfbRtIBaERE OFRYBP bR wat%%eeb%w é&P%‘i alteé@ Caff eFaHAtd g,

usi ng 4 sanapirestiasl vaaxienunrheaw w idihveaf ukhies adi‘npame oo edwatiodrrtam t he

I i d th t I ' d_at ts f d
an aver ag@lt RePeormP LS RaheAcout  FERFBrBtRE "4 Trow ST e on o
unt r et edosanjhe, vaztd]wu:rleeitnggkdap:mea\trhéxﬁ)&hes ftla:lweamasntans |dﬁ¢n@saﬁhl ue.
The initi B& é’ﬁ Y& ééfﬁ? aled 40§ dﬂ*’\‘oé”‘m)"l‘?l SyePhe 108 mﬁtﬁé@ﬂb&m

after heat respe i've perio me, and a treating time wh
the flow amauntcm snéeéheaséaatby%@wes1aep1ﬁé§eést9 Hav e -3 | Fervertpnd

relation bgpweagRstlhe rll QW ATRUMNS adnt hed r&atNg time is plotted to give
a curve and the half-life is obtained fromthe curve. The adhesj ve

conposition of Th& ?)‘?]%%%hYelq'Rfé?ﬁ?bﬁl%s"fathﬁp§ﬁélelntmémjﬁ?t?‘8§sh?%tae of 2%
by waigght sfa1hessiyhen bisirstheateth 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 cbtained 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 itself produces foams at
the time of curing, producing a void inside the film and lowering
reliability. When relatiop between focaming at curing and an
25 amount of residual volatile component is studied, it has been
found that by Xeeping 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/1h.

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



at 270C. This prevents it fromspoiling the peripheral device when it is
used. The adhesive film obtained by heating and drying the adhesive
conposition of the present invention is press-bonded 20 onto an outer
connection part in a seni-cured state @B stage) , and cured. At this3pSERtZIN
when residual volatile conposition remains in a |large amount, the film
Itself produces foans at the tine of curing, producing a void I nsi de the
filmand lowering reliability. Wen relation between foam ng at curing and
an 25 amount of residual volatile conponent is studied, it has been found
that by kdédimgaptiecamotrnsaf er astubup %I%&w’él%bmomu%rﬂt t3dloMFPReds,

foari ng i deer easgds Aty A LI 0Eng U] 1o FHELBCG 1 nbf10r BUDHIY Ofnd bE

resi dual at’i'l e” conponent eS|ve 'S om_t he
fornul a (Dhe Frdf ttHEane PFRVENSTS 930 R igghed fe PPPENPEetbeefanl aflfler

curing atﬁgyyygglon'ﬁfagegggggu yod@til e component fraction (%

(weight of the filmbefore curing - weight of the filmafter curln % /
wei ght>of the f|ﬂWﬁHﬁﬂqﬁ%%¥MJrFﬁ&)mﬁﬁiﬂée@2¥t3%fl?PqIﬁ?nﬁﬂé§bﬁP dudyén

there is pneaywded n ﬁifm:viaecﬁ uB &s SchLfbv?Q04 Hiidse had ragitaestml | e
nmodul us of elasticit 10 MPa_at ThIS epsur stress

moder at i n§ PFESFE V%H&t&anﬂ{b"?&ﬁﬂelﬁnﬁé berfst 1’315 18Faﬁsﬁend of
the film %rfdsogﬁxnef@tdm&tatame% Cﬁ/berlaﬁlSur5 t@%ﬂ;ﬂéﬁﬁé |aYcutr|&G FERARUr enent

of the tensile nmodulu stjcity is carrie ol | ows. Fi.rst, an
St ve: EnEBERO GhLR 1h ARG Cruk FERGERCGR 30 TATE UfSBh b 240 Exnese
of 501pm iwdhice e@pawm@oe dans lathouroad ofpk epand kgcue ethd iclumed Thémeur ed

filmis b«’mg ft%f tf %QES{»@E':%%{J‘ ﬁsge# ?Jd %%%ftgt}xgt \}g’gkﬁeapggxhag a

constant loa to the cure Imis put in
the bath 2Ad°Ct seXanpered ﬂueegrt@abhéé apd@ec tdicomgjas edal @igeh tha Fuzed

sectional angds{ehddsud CHEER wﬂﬂdﬂ&éﬁ%ﬂ@%ﬁi&xﬁ%s &fwmm densi) e
nodul us of elasticity (E ) "is. calcul ated accord |n9) beloe formula (3)

bel ow. 151 calculaggd @gqoxdiqg gy the formula
15

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 film, 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: BO°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.



In the present invention, there is provided an adhesive filmconprising a

| am nat ed cured product of the adhesive 20 conposition of the present

i nvention and a polyimde film which exhibits a peeling strength @sﬁg zﬂm
at 240C of 50 Nmor nore. Measurenent3éof the peeling strength is gg e
out as follows. Using a hot roll lamnator, polyimde films with a

t hi ckness of 50 pmare attached on both surface of the adhesive 25 film
and cured under conditions of tenperature: 80C, press-bonding rate: 0.3

m m nute, and pressure; 0.3 MPa_ The _|am nated and cured product i s cut
with a width of Th¢ REePLeNgi RECPERLBVRT Ut 1w lsdmiie 1aAdra tes) Recfuct

obt ai ned whertAeibtlel SosPEst B6h als aadigkedafs ¥8Q1asa pegldHgsambe of
50mi m nute, 30 using Tensilon : tensile testing nachi ne (manufactured by

(
TOYO BALPAPREE03S 4581 OFafrd QFAWATRIY) ° LR 8L RAMHTER e PRE¥NIEE, and

an aver age jMalsUqiich b2ken s Reeldng osiukeRgthathkBche BhessRh kOyeatkon,
there is provided %n adhesjve fi mvx/m%h %ggs ot_suffer geel
at a

di amet®r Of 2% &SRB ok it aHe TUT hbe ctPBURPFS uﬁ??ngﬂwﬁéﬂegt
treat ment pratduG0Csf out 12t secends af tEImmDi sEmmet absiortanoayvadba8HoBEP
i st ur e SBEBASI ofn € CYRTURY AT K6 YOIt ovkhd 1P e S a0 SHEISGr *stUsed
for a measwienmrte efbsyer i staenf hopos yundee céndisiantbfa thickness of
he 1 am B CEA G eR DPSHUEE - F 5 EE IS & SRHe of > 3omane SERET?5 g1 ve
an evel uakirentakgnpbat amd plargdust at selisrhbathekepbpites e 28dbpeéted to
o Sture 3R90F Pt aRRLAk 148190 B UPIRELCERALELAR 9f cheTRERAIT &5 85C and
relative humdity ?ﬁ : %,/o The Sanpl es 10 are 't aken out an placed in a
sol der bapFlR&FN A ®PeeleMund 280C, respectively. They are observed
W th respect torexthkepsesehtPEetéNgioh ERerPraseiovideantinoadhbbeve is
Cl ast i o magdfevs 38 % bou 10 o Rt 35 s sPBE%aE elr e B0t e i s
| eads13 0 ar ebf ect2d o0 Mmdermtisng dheriralo Stor @va geneéeted dud st beads
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 Reology 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 1lmm or more between the adhesive layer and =a

semiconductor chip, when it passes through a reflow furnace kept
at 260°C for 120 seconds, after 168 hours of moisture absorpticn

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



difference in coefficient of thermal expansion between a sem conductor
chip and a supporting material, thereby preventing peelings and cracks.
Further, it is excellent in 20 handling property of the adhesive andz jRgp 7004
accuracy of a thickness of the adhesi g | ayer, thereby preventing
generation of reflow crack. Measurenent of storage elastic nodule is
carried out wusing a dynam c nodul us of viscoelasticity neasuring device
25 (manufactured by Reology Co., DVE-V4) , applying a tensile |load to the
adhesi ve cured product, under condition of frequency of 10 Hz and

t enper at ufeldlaxst | F§ 2ardhefs iy e biInC/amtani eonduesor dilhigp epda wiring

t enper at ure- t ! | | | Led out
from - 50CeE3 ah0e: 1 PRTP Rt BEas AT Fehd FLE e FERT 4 S  BuEBEEt

sem condu@irer aiserbedwnd hugeds Hoprspptera peBkFARdWFERT AleViGmBRBPLBf 1nm

or nore beluaey ke RANESLYE {iRLa %Eﬁdsﬁng§§ | CONYeleQleohi PacWhEl bl

passes through a ref | ow furnace kep at ~260C for 120 seconds, after 168
hours of sl SEDEE abanipt & ol SPP 10204 nEhi Saf eBLEORHEC FeF ASWiEehaaTat ey of

85% MeasyrepREk e@f thPSu GBI OWRI £6F SLRNGR o LANbE RO b At Bre 3 0sSLE P
2004 follows. To an adhesive film a sem conductor chip and a wirin board

usi ng a p&loyithEde thiel RAKLPHMa L ERPEKABEE €0PD B THER S Qfpibet S2BP&eat fached
and curedyy® REEPM R 8y SEHECORGHCIOEEEBXAEE SRR ] adbng bS50l detingl | s

f ormed on,3|33£e pi ece thereof. Ac%gndlng z to JEDEC %t%ngar J- STD- 020A,
this sem ddn@lctFPHSIARE IS F8i5aS¥64% Afoa§ReN PR PES P ol FEP hace
whosel ¢ enperdatitie sampbd 1S oohdatvédebyradi neot t ebperabtiten oorabguaface of
the sanple.is Kkept at. 245C or 265C.for 20 _secq iy d ol y

| eaving It & SBoid tmelrfpreorsactoLPree.wqﬁlhsercyocrl &9 sp% %?)‘elél ed a% gr ngf g%emgrplo and
t he sanpl gensr#rssi vied tiye dsareele observation or by an ultrasonic

m croscope whet g (Gl ROl AGE! HRGRARIGAT A6k ALE aSRAER! Blob Rkl APl €.
In the present invention, there is further provided an  adhesjve fl?mfor
connect i n§S&@d icohdiickiorf ¢hi prIneqging ssenbcendertent chhPadhkB?vehdss and

wor kafd | it AL Y 855 BFles MPE£Bss and workability upon pressing, 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 £ilm 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



can be thermally press-bonded with a small pressure of 0.01 to 0.5 MPa in
connecting a sem conductor chip and an outer connection part with a wiring
whi ch supports the chip or connecting sem conductor chips thenselv%% QF?W4
order to obtain 20 an excellent press-Bénding property with such a sna?
pressure as in the present invention, it is inmportant to control a nelt
viscosity at a press-bonding tenperature of the adhesive film in a
specific range. Characteristic values of the adhesive filmhave a |large 25
i nfl uence on press-bonding property and | am nating property of the
adhesi ve FPPRETPHATS-s, as controlling factors of press-bonding property

and | am nating peeperh¥nevakvdatedmlyadfse@%hst EACRe OFiNQI ¢i5s @heh graaint of
oozing, there are nmentioned nelt, viscosity, press-bondi %g t enper at ur e,

pr ess- bondPhduEF Sy BRIb e BRLE LIGHRA Hy PRACTMRT ¢4 St RPERABIP TIPS heY

agEeSi ve a_ﬁPI maml:i:lgm\iﬁfg_, p&'B@gQ&?SSngBdeQd]E ?ﬁﬁn@ﬂda@ibgﬂgkn@ﬁ& ot ide g
adhesive film.is_determ ne roduction efficiency an ues _require
For 1t FPHRCLRBRBLS (42 R Ao p RSN i 0P ks Y BPactEERR {178,
limted rapgpertiheraicoodtaimad ey aie ngadds fhaet il dies neldeM scosity of
the filmand a press-bondin ressure at a press;bonding tenperature and a
| ami nati g 580516 YSOE B B00Y FAnpar FFETe thi K SiRdsFoBHi FRS GRS for ent
in nmeltingeYtscsids sy innd kaepeestt hat 10 e N®I10°VPScositt iyréas-onding
press-bonggﬁg Qgggg%ty and |lam nating property is studied quantitatively,
and it is Folnd that an excel | ent press-bonding property and | ani nating
propdrty are obfai Heils virese t Hocathdsi vestpEathast &hreldheissyesfiymors 1 X
104 Pa  sp@hs{IRe@ %§, P0G Q6 b8%%e BdhRAS ter MBI hod] SGREELVY LR BaNRNGE Of
5 X10 to 1 X 105 Pa'" s at press -bonding tenperature. 10 In this case,
the nelt &icdosiigted velaeadhBbrbe i malitsvispasured Byehahg a&hreptvt e

pl ast net efi_mplat H@?ob&@dn&%ﬁmb@a%@ﬁwir@ Ccél-lbé}i-d@tigdbﬁfr&idlales-@&if itﬁhe mel t

vi scosity .0 e esive, filmis obtainge suri change in

Uhi chnessaBpebide LumBYUEH G AT sP aCRsatve iat KehEa TRIATs i ¢ n
a radisus of r for a predetermined time, and by solving the following

equation (4) with respect to 7:

t=n — cresereens  (4)
8nF Z Z0o

(wherein z, represents a thickness of an adhesive film
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°



15 of r for a predetermned tine, and by solving the follow ng equation

(4) with respect to fl : t 3v2 87rF I .......... (4) z4 (wherein zo
represents a thickness of an adhesive film 20 before applying | oad,3&SEP 2004
represents a thickness of the adhesi ve 3 I m after appl ying | oad, V
represents a volume of the adhesive film F represents |oad applied, and t
represents a tine for applying load). Adhesive filns different in
conposition of a several 25 kinds of resins are prepared, and the adhesive

filnms are ress-honded qQnto an outer _connection part having a suyface
inevennesEdVEr ST P pr ALESBRGTH G BMPUFELL £5414% ©Br Ut DRRRERL i e
in sone cases.oddins atdidiedham tée Ness, vhecoslt yvasecoshey poesshdondi ng
pressure O'Afaa{-ff‘ﬁ sgiQIeef i8GE 2QN5 1 Pe§9-BBEE%B‘)E‘Q&V‘%%Q{W@&%M qté“% kamnat i ng

property adhesive fiTnm thaf 1S, on and oozing. In order to
carry outPébosdemgmoyepr ess-bonding with a snmall pressure of 0.5 MPa or

l'ess, without | eay;n@Mahqs,, E@r%ﬁﬁré’i |ty of Lheg aghesiove;fsimat a
press-bondi ng tenperature shoul'd be 1° X 105 39 30 SEP 2004 Pa s or |ess.

Al so as t@efhuEfoudt BRS802f RPPINLRE dePregskeepi rene SEMGUAKBERILB0 pm

or less, thad®hltddBCesi tie PYrdttiradhesits diddnrahqad, PEgs THhYEL §9t
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froma chiezaavdacabacdistdithde twDth 4 frébén bressnd eo EXgLEISaéhs St§ ange,
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adhesive film exceeds 50 um or more, since it reaches the

terminals. Therefore, by controlling themelt viscosity of the

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 ocozing.

20 When the data from Examples and Comparative Examples are
analyzed, when the melt viscosity of the adhesive film falls
within the above-mentioned range, as shown in Fig.4, the smaller
the melt viscosity is, 1t is possible to carry out thermal
press-bonding with a2 smaller pressure.

25 Moreover, when relation between parameters F(Pa) *
t(s)/n{Pas}), using a melt viscosity at a press-bonding
temperature (1), a press-bonding pressure{F), press-bonding
time (t), and press-bonding property are analyzed, as shown in
Fig. 5, the adhesive filmsatisfying the following equation (5} ;

30 1 X 10 = F(Pa) " t(s)/n(Pas) = 5 X 10°
can be press-bonded without causing voids and excessive oozing.

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 1060°C which is lower than



adhesive fil mexceeds 50 pmor nore, since it reaches the termnals.
Therefore, by controlling the nelt viscosity of the 15 adhesive filmat a
press-bonding tenperature in arange of 5 X 10 to | X 105 Pa ' s,
preferably, in a range of 1 X 102 to 140X 104 Pa ' s at a terrperatuﬁ@srfgr?tgg
of 140 to 180C, it is possible to carry out press-bonding even with a
smal | pressure, wthout causing voids and excessive oozing. 20 Wen the
data from Exanpl es and Conparative Exanples are analyzed, when the nelt
viscosity of the adhesive filmfalls wthin the above-nentioned range, as
shown i n E gréss-lemrshnd eemgehms metd, \darstositly a ding presgoese bfeltd carry
out ther - bondi_ng .\ .a, S | er_ press r en

rel ati onng:leot V\%{eﬁ&?)aa'r aﬁgtsgr éWF%E'e{')aS JEBg',te(,S)r/e(Q_&:%c%H %?%ge%@néﬁ%/qﬁﬁ%%si ty at
a press-boridionsitwwfethe adh¢nive o presadbonding pf egsriedh@sive film
press-bondd [ , : S | Q- ta y , shown
P E g, S et e c BRHLRE TRRE PORLIGLRICREG Y Bl Y e mPT 301 X
10 C Ff Pa)visaogid)y pff| tiead)ess Be X ilgBatan Isenigrasing dredds I tiireuiagausi ng
voi ds and &%)(S%Sﬁbi‘gﬁaof%d g+ purd Res mo?@ 3; yaf £ie PAK 13Wi5hace @4 LacRLng and
press-bonding nethod,” since a back surface of a wafer has no unevenness on
t he surf ac@ufiifffde Bentoorzeo it & o @ddve sdyenddilimo s €35 Nptto RafAEARFAgOAN
adhesi ve fdddnydereon is carried out under condition of a tenperature at
around 100C which is |lower than 40 3 0 SEP 2004 a press:bonding
tenperature, andPHiEEfoge:i dd preoVRTETed. 10 $9° 1D WMP° P50t TR P S case,

rgLati@n ?z_fits\/&es{jcﬂé“setdhfmtthe \éh%t%%%iv?ey qulrn]E |taQ Qﬁheéié/quiénjﬁcaﬁsk gpzhﬂgteﬁf the
adhesive fi rom waf ey term nal after laminating.is_studie e
Tel 't 5 vi Sodi & 181 tpnE EahEL: B hs TH G Gnerat PRgPEb ST AEEP PGS to
be about LsXitO¢hPa rargyegr temperature depehdehay odttchevntellauviscaasing an

ooze of the adheseirveajuiil n’t:riessi %sqsqtbq a.su fggga jS et Q%m fr%rtur-ghﬁég \8/ree1"i ”n

S preferrlesdpfgpset’. aratio of the m.g"ltto s viscosties oOf "the adhe
at 100" C &wd £800¢ing autapyessebohding( aondliX UDPossidiea ke rghievef the
mel t ¥4 SCQYd LBBve-mentioned suitable range for the melt viscosity, at

the above-mentioned temperature of 100°C and at a press-bonding

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

a metal dicing mold or conto 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 filmwhile
applyving a predetermined load for a predetermined time, and then,
a force is measured required for peeling a probe from the
adhesive filmin a vertical direction. As toadhesion toametal
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 film 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



Is in this range, tenperature dependency of the melt viscosity is proper,
and it is possible to have a wi de tenperature range for carrying out
press-bonding, and it is possible to achieve 15 the above-nenti oned3( SEP 2004
suitable range for the nelt viscosity, 44t the above-nentioned tenperature
of 100"C and at a press-bonding tenperature of 1400C to 180cC. Furt her,

al so as to adhesion of the adhesive filmonto a netal dicing nold or onto
a conveyer, and as to peeling from 20 a dicing tape, correlations with the
properties of the adhesive filmare studied, and it was found that they
have a combelVat- |Tftﬁ11tw1ﬁ13 aTﬁme%Yv@n}é‘sgné%ngo@ﬂ?tléﬁp@fatihﬁeadhssaﬁel ndex

of adhesi\aiRaSit i arld oY doha iQRE hRCkh A4St MBhNadnas;
descri bed in Jl 820237 |s l?tg:d aPrlg%g tackl tlest matE) d%l%s a 25 neth (l)vel n

whi ch a pfd@ basedntadtedbhienRiag aahbsiake thiel e sl Iconpgs oy hhat

predet er mied Jypoaqbd e Predetggeined time, and then, a force is nmeasured
required for peeling a probe fromthe adhesive filmin a vertical

direct?on. As t &%adRedPEnPLE 4 1REt &MOURS| @ fakbep@EPrAg Ver 6RTMECE!EFAB- t ape,
when a tagl lo?@@r”%ésh'ﬁ§ﬁis§0tﬁé RePE Pys ddei & obe J@Ctlﬁé‘r%‘iilﬁ‘é@l'v% Eﬂlﬁ range

of 2to 20 g observed no adhesion to the netal nol

peel i ng 1art0ﬁ1 PH858| E’Pﬁ&lpgpée}“§’9|58§§lrﬁl &0 REARSS Beithd eRckPI Jer?"t 1|°n
wor kabi | i tpy, - 8§i, nge:aa@lhﬁsu/\semesm@ﬁ&wsmytﬂe aadhaglevextebaiagd ahfdes .3

tect fi I t it dh i t
B bress: BEnUERS - L LREF 4 dhre FBanTBER AT TATRN 9 heShob & & utiaths ™ °
abovewrentcluanexy ra@’egﬁ byaral [H emdmglearmlmtofofthteh@oad'hm eompeamuosi ITnon and

by coat | ngsand i 003 db di £BAs, 0, pdheshYEe JIJpAASPl b DEnBLEDEI N

ratio of the resin conposition egree o
bl endi ng d&ridumt tofl 4 0heo adhed Ve eonpnsetmbrﬂ, X 10 oraldr Xtéoédjeusts t hEBnel t

viscosity il a?fnl:ﬁ@a%ﬁ!?g%fé/?eﬂﬂ;m; 1t ar&’ﬁ&é%fbﬁ?n%nﬁotaerﬁper%Hﬁﬁekn a
range of 5 , aratio AAB.is preferably in a range

exceedi ng theanfighs awragr solgrerlaavpighhet 61h§| P%Y’@ﬁ%’ 5 PrRECEPBRY
resi m=snd tich® el Gy 131D ,agentto adsh Boés. a wei ght of the pol yner conpound.
In 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 preferabkly 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



addition, in order to control the nelt viscosity of the adhesive film at
140 to 180Cin arange of 1 X 102 to 1 X 104 Pa ' s, AIB is particularly
preferably in a range of 1.25 to 3.3. Further, the weight average 30 SEP 2004
nmol ecul ar wei ght of the polyner is pre#@&red 15 to be from 300,000 to

800, 000. On the other hand, it is possible to control a nelt viscosity of
the adhesive filmby adjusting a sem -cured state of the filmby a coating
condition for filmng a resin varnish, such as coating tenperature and
coating tine. Especially, the 20 nelt viscosity of the adhesive filmcan be
adj ust ed iaf tthe mERFenbfinyrn preseln & N eht39h. byhheht hag anHldPVﬁﬁg at a

moder at el ¥ ¢ QW dAMREr RLUER ©Ofe qgﬂa%éﬁﬁQs@é?ﬁe&?@U@Qs the it yahNi sh,
foll owed by sel ecting an appropriate heatin enperature an a heating

time withi easi‘léiﬁééeo%Es PJH? H%Sleclﬁaééoﬁllﬂf"% ﬁ‘esfﬂééﬂ-ﬁr Dack dmissfERon. In
order to adjgastritiiiidek | oad of the adhesive film neasured at 25'C within
a range of 2 to 20 gf, the ratio A/B is nore_preferably in ran

exceed? ng 1 and T3e3ARpve AR YARFE reg fdualhuol st al e FANAANGIE Fﬁécgb%y
resin and 1tzheheuardrrr@sﬁge@torﬁﬁ>stﬂteroep&saanﬂs@d $ab|ﬂer8éfﬂﬂéﬁ'tﬁﬁgtth& patyner

d, || f f 1-25 to 3..3. Furth
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in a range:h@f ashe 004 tfol 1800, tK)&OOfJ.]lrm ﬁrckde:tf ogsrrocﬁdneestﬁckmhoad canibe
.adjusted j ran 2 10 .20 contr | 1 C trn condition at
SsSsRict Fesfy “’t%eszr | m de e Jf*hg gdh’% gas i

the time gfrpro ono esi Ve'TT %usrngthe
adhesl¥e cempesisddneli@bS1ELR.2004% mezixocrmmaqw ementti ol arite bAsidAualB

stage, whigh h:aﬁeact&'mﬁBlﬁ%%% £3L BURRULE 1 Ds whi %tﬂbeadlﬁl%%‘i EB@SSu?Fﬁ’SarS
y on

| ess frequent urface is preferred since It ows a smaller tack
| oad and PHIOfIFSH A2 e BARRedbove - nentioned residual volatile conponent

fraction int h@h@%éé/ﬁv@@lﬁ(ﬂﬁbf e $§e§é§9 ihveandiin abhhasd prgphbeqat ack
| oad. When nor e of tére reﬁw dual volatile conponen ﬁe adhesi ve
c

film the i Fmfilde o S IRE T VrF PP éb’&%s% ep‘?“agﬁﬁf‘ﬂﬁ t he
VOIdSlSrﬁndwmﬁdhiﬁﬂdﬁnofcauﬁlﬁgeaent invention in the solvent to give a

varnish, coating the same onto a support and by heating to
evaporate the solvent. The heating conditions in this process
are preferably, for example, from 80 to 250°C and from 10 minutes
to 20 hours.

20 As the support, s plastic film such as
polytetrafluorcethylene, 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-menticned solvent for varnish, it is not
specifically limited, but when 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-butoxyethancl, methyl ethyl ketone,
acetone, methyl isobutyl ketone, 2-ethoxyethanol, toluene,
Xylene, etc. Further, for t‘r_)e purpose of improving the coating

35 properties, a solvent with a relatively high boiling point such

as dimethylacetamide, dimethylformamide, N-methylpyrrolidone,



10 decreased reliability. By reducing the anmount of the residual volatile
conponent to 3.0%or less, the foamng at the curing process can be3
reduced. The adhesive film of the present i nvention can be prepared QﬁEQZM4
filmform by dissolving or suspendinghe adhesive 15 conposition of the
present invention in the solvent to give a varnish, coating the sane onto

a support and by heating to evaporate the solvent. The heating conditions
in this process are preferably, for exanple from80 to 250 C and from 10

m nut es %,210 h’ﬁ One e ;erfe‘%s/ é?%%hpl astic filmsuch as

pol yt et r af1"Uoroe ene, thal ate, polyethyl ene,
pol ypropyl ene, (dal mﬂwﬂmm:enef phleyrvmrde,sh gitrc . witiarh beheiskdoraadi t hese

supports fier. releas reating th surface The_ su ort
can be pecrad Gut gt Hddtla o0 BW BBl S ehBBl i BE P Eng ciEe SHBRe.
it can bednveargveu | amemesroth héispées Sppoty chrthse inoedandgef hdterwi t h an

adhesi ye fsid ﬁfe%@r%%& AP Hﬁﬁ‘ﬂé’fe% %BE‘é%m:ol(irmH‘ig'@SBal'lt { $; not

speci f1 caIJ1 when the volatile property 1s consi ered a
sol vent wi& e@dﬁelﬂetlrlvelefq -ow dJoitHese m@rnntbecawedbenprcefnb#abltyousedlnfor

exanmpl e, mBiharekendt ARGk +ion; rmré?puetflffpér 145 Quheay@; %e%dhg?ww
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a nmet hod in which an epoxy
15 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 1s prepared, the

20 varnish may be deaerated by vacuum deaeration, etc. to remove
foams in the wvarmish.

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

25 coating method, a bar coating method, a curtain coating method,
etc. 7

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 for attaching films so that



resin, a curing agent and a filler are m xed wth one another, 10 and then,
a polynmer conpound inconpatible with the epoxy resin is mxed into the
resul tant mxture to produce an adhesive conposition. By enployi ng StNSEP 2004
above production nethod, a film of théd4epoxy resin is fornmed at the
interface of the filler. Therefore, after the rubber and the epoxy resin
undergo phase 15 separation and curing, a larger anmount 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

i ncr eased ot RES LilMsr GAVT St Fe trean s AHmTof t3weTSesul tant cured

product. After anpkapRhelive PieRAERdwnibE ngVéiﬁﬁé§Dvmorp§o§l§@§6ﬁit@ﬂ by
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coati ng net hod, gravure 25 coating nethod, a bar coating nethod, a
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pm further preferably 30 25 t9o 200
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present i avemumelshapaﬁ hdheelivmﬂ_eyierl mencha heedtthohedaf veoneeahbider. |In

this case, il - k3, egulied Lap8etecondi (ogs (0L ALLACK gt !B, ppd hat 44

30SEP2004 ng occurs tvveén sive Tayers esive film
in which Dlﬁé adhesmlelraoﬁpmwﬂl gumfort he pkeseite | prddeironcare. | affat ed,

bei ng sepaf %e%h%%ehh%upfﬁorﬁt BINeS R d YA Anddde second adhesive | ayer
can be 5 prepar ormn hé first and the second adhesive |ayer on a

support respect Wél“i]/e’-’an&nb?dﬁleéééfebéﬁ&l“hdnaﬂﬂ‘#féhtai fPE s dedpest e
| ayersss of naghielrmihorRe EAcov@EArRsiive Qaly e fHapaded first adhesive

layer can also be prepared by coating a varnish comprising a

composition of the second adhesive layer 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. In 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 S to 200 um, but it is not limited to this range.

35 With respect to thematerial used as a corematerial, there

is mo particular limitation, but it is preferably a



by lam nating the first and the second adhesive |ayers, followed by
attaching thenselves by a hot roll lamnator. In this case, 10 a

fil mshaped adhesive | ayer can be used alone after peeling off a

fil mshaped support, or it may be used4w t hout peeling off the f||$ﬂ§5%ﬁ@&
support. In the latter case, the filmshaped support may be used as a
cover film Further, an adhesive filmin which a curing degree is 15

hi gher 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
adhesi ve h@pdr- 1@ i Fan tmgrepraP 1 atipporres Heat f wgther rerepierabiyl dent

coating anwardliyys i S | %'ef}%cﬂalca@”ﬁfi%'ztés%l efaviibg Gl G3hsadbeshyecigyer
onto the 20 second adhesive | ayer, and heating again. The thickness of the
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respectlveclwé,mmﬁlastulé P 148 tgka s LA Sord M@ddE 14PN, atPesshbrkness of
t he adhesive fil'm conprising the |amnated first adhesi ve layer and_the

second® 25 Pegdddigvel |tdyreprdhesiKenhickm el 9 &Emer ra tinesur 20 RFar Be 1 4841 i ng

property tierds ta e d awered: i nhe-Shes] Ve ufddraof Héﬁm&i@ﬁaﬂmventlon
can be used as a core material wth adhesive f|In1 bondi ng t he adhesi ve

films of CASIFORIAHRTIGHVERITH Wh-Hbtht ST acess b 1 hi L8 RO S fiterial . In

thi s casepdiR@nfiidcSimiarhesor e imayer, ﬂayybehe&aﬁmaat,eﬂomeenersmfme of the
core material, and the second adhesive | aye e. |l am nated on the other

surface. RS TN RRP e§9ﬁ¥(ﬂﬁ%&¥&ﬁ%ﬁ?%}u?ﬁo%?%¥£?%%iy in the range of
from®Bot oe2®Q leha- duﬁraﬂludrduﬁhylenéexbﬁmnymmssrange 35 Wth respect to

t he naterlal d as, e terli there no ar limtation,
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but it is prefbréﬁF' -Tesis er hropl astic
resin, fumﬁheﬁﬂ@uﬁﬁaeﬂﬂxﬂane+nﬁmfkmmmqntkwlthemmbp¢ehe100¢ﬂelﬂmﬁaﬁing a
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thernDpIastlc resinis used as a core naterial possi b peel i ng of the
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crystalline pol g%rgdhe51ve 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
form an adhesive film on the heat-resistant thermoplastic £ilm.
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. In 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 occcurs, it i1s preferred not to use

30 a cover film from an economical point of view.
Alternatively, a varnish prepared by dissclving or
dispersing an adhesive composition in a solvent is coated onto
the above-mentioned support film, 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



pol yam dei mi de, polyi m de, polyetherimde, polyethersulfone, peraromatic

pol yester, pol ytetrafl uoroethyl ene, 10 et hyl ene-tetrafl uoroet hyl ene

copol ymers, tetrafl uoroethyl ene-hexafl uoropropyl ene copol yners, 30 SEP 2004
tetrafl uoroet hyl ene-perfl uoroal kyl vinyé ether copolyners, etc. are
preferably used. Further, as the heat-resistant thernoplastic resin, a
porous material in a filmformcan be 15 used for reducing the elastic
nodul us of the adhesive |ayer. The adhesive |layers forned on both surfaces
of the core material can be firstly prepared as a varnish by dissolving or
di sper si ngfw%rfééiwltcﬁﬁﬁsq%%rpgﬁ@ FeInfemat etiea ar Ansiihijsscasgt ed

onto a heacthéesﬁlﬁﬁ@zné fhernophasti sbgl axwhi €520 ??QHU’?S a core material,
and heated to renove the solvent to forman adhesive filmon the
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sol vent iscqc%a{'f'ed an’?o “r"n}"és% %€%§ rrensllp%?\]é%e‘gupp%?'t f%ﬁ"ﬁ]regﬁngﬁrégt ed®to
r enovk0 t héi sg hesimii deo- f1oraa e avdebn vientayelass thetbuppodt prayémide. The
35 adhesi 4 1A% 318 d 2NN £01DPhDaSUF{ #6655 f 1R sGORS  HBLEr kgl to
prepare an aé’ﬂeg{ ve faletl m havi tr?g a%ﬂeglgve ?ayers 4%(% %F%EB 588[3 ?olr:mlgd on
both surfd&fessfdihe core material. In this case, the support film can be

used as a covenrd th&snkhe stRsthage 4:0f sAPUBRLLREG Sealiagnduct s wotihe
present invention is.ngt limted and a |ead frame having a die pad,

cerani c st SHEES HAd150gaAre Bubst }aYeE iy ipe TREdFE ASq%e288ranfc
substrat eslesdlntgd nansebsd t 8l €81 B¢ @Ind vedntArbhigiehole or non-through

hole may be formed. Further, when the wiring appears on the
outer surface of the semiconductor device, it is preferred to
form a protecting resin layer.
As amethod for laminating an adhesive filmto a supporting
20 member, a method in which the adhesive filmis 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 semiconducteor 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
automated bonding (TAB), etc., but the structure is not limited
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 adhesive film of the



substrates can be used. As the organic substrates, FR-4 substrates
obt ai ned by i npregnating an epoxy resin into glass «cloth, BT substrates
obtai ned by inpregnating a 10 bismaleim de-triazine resin into gl as§0(§51:t2m4

and polyimde filmsubstrates using &7polyinmide filmas a base material
can be used. As the shape of wiring, any structure of single sidewring,
both sides wiring, and nmultilayer wiring may be used, and, it 15 desired,
an electrically connected through hole or non- through hole nmay be forned.
Further, when the wiring appears_on the outer surface of the sem conductor
devi ce, | tPHESPref Frianti TS ptot Bedf ndnra8Puntagbr thasvalakihed for

l'am nat i n¢oxpadasd Ve dn [tRd @ dheSURRONEWRG &0 BRMRRucedT8hhRdat inyhi ch
the adhesive filmis cut into a desired shape, and the_ cut adhesive film

i s heat - precRsd SUEh RS G 56ER R REABePTRE S "dedttedBESEYEORI TR bBneral ,
but the mhaddgortingd imBhesk tOr tdi $esASe @XaOPL €500 aflir tEEUSEEPOHEL he
sem conductor device of 25 the present invention, there Cfn be nenti oned a
structur e SARGECHIRE BrETLY BPnAHng oni LOREREREF: RPPLERE 928 uBBorti ng
menber forrgtiddd ngo tdie Hedd conchicd odi afiec €onNPecl €dst oheach meot her t hrough

| bondi ng, fruct t hat ._electrode of ' t
thi p and 5 Suppalts i THbaT TS 50 CORNBLEEA Fo ST LNGT S Thr BhGRE Fnner

| ead bondipgeseintt dperenalitommiteno bonithinged PAB)substtrate matertik@sst suchure is

not limted to these, and ap ef E%ﬁt S RE. Osbﬁé‘?ié‘zeé’tgé/. anyy fc&nggfc
structures® ATTHE SeRt €dntuctdr e , ‘general “seni conduct or
el eneht s sudistaxntiel dr§ thd Sirgagtic sodsthe tesed.o Plee usledr ast bhessame

feature of, 4 heyadhesiyeal | EBLOTs (NG Ao S G BuA04 LeSRRLaikaYEN: b on

resides in that an anount o e atile Tonponents fromthe adhesive
| ayer can SERLIBEEdm Reatient i repsakeich- as the step of heat - pressing

the adhesive filyg tt@le e pUIRPON i FEh JTETISY M r@c S8k edr POShiLensdad the
step of 5 connecting_thrqugh wire bonding.. Therefore, peeling can b

k)

wiring, both sidesS wiring, and multilayer wiring may be used,

15 and, 1f desired, an electrically connected through hole or
non-through hole may be formed.

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

20 For amethod for connecting a semiconductor chip and cuter
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 semiconductor chip is positioned
on an adhesive film, and heat-pressed to bond the outer
connection part and the semiconductor chip. O©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



reduced to an area with a dianmeter of less than 1 mm The wiring board for
nmounting a sem conductor of the present inventionis not limted b
substrate materials, such as ceram c substrates and organic substrgﬁQéipzmu
The ceramic 10 substrates and the orgadific substrates to be used is the sane
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 electrical]y connected through hole or non-through hole nmay be

formed. Fufthétefstheénd e 31075 Bppeat 57 ot TheSDutdF Juriat® of the

Eem' condﬁcséxm;séiﬁiérpg,y,i ttHes ﬁ@f:@jr@ﬂbé wégr%@@wm BEEttAggivesan |ayer. 20
ora nethod for connecting.a sem.conductor_chi nd .outer. connection part

W v AR # ineR. AHBCRr Bt T b G nds D eaT OPTEAERS |
surface atdrachidig At PressndontbnNgparethdeh wirihe ¢nnedo anelr pressi ng

met hod, an adhesive fil m.pressing machi ne having both a filmdicing
function éﬁﬁu92?Q¥Qﬁﬁﬁ-?ﬁé%sing function is used. First, an adhesive film

in a sheet formnomny meeholdori presscheddiyga het ab mehdiwetihta use

pre-determ ned size, and this is tenporaril ress 0 a m ned
position SF PAY S50t ST © o%ﬁgg#%bﬁrp;Ffé'Suﬁsgéﬁgﬁgﬁy?gFhgﬁgahgggégggﬁﬁﬁhis
heat - pr essewkesi .ngLam3dapriegst ego eeansreand beressabosdiiogntemperathie s
posi t1 onedin PR ;3L adlesiey liddMyndd BeLnREEIATChALDORE bORaLHL ELa

connection part and the sem conductor chip. e other hand, Tn the
 waf erldac ko gafracedarudc Mikgoavd fpradaghyrdidsgantt ABEeSSaNeatResRseFil mi s

attached Qy,BaatnBr e86L0gakani PRt & MiNin P Rigeraurd hackrepefaseyof a
waf er on which a Sem caonductor chip is forned, followed, by |amnating a
ilm

di ci ng t afEF e @dn 108n§ 3 thesepes§ohond ipHe tGAPEF25HT St he RAREETFRLY
were cut gxcm M0l & 209uksegtenddyecidel @ipte e riadneg vasmpues) ed néb " ¢tp give
senm conduct.or wi th_an adhesi ve fiIQ%% ng?this i s heat-pressed ., onto an
anot

out e confERTISERY KA 181G cufex “coniection part.

i5 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
an adhesive filmwitha corematerial in which the adhesive films

20 1l are provided on the both surfaces of the core material 2, as
shown in Fig. 1 (b}. In addition, the outer connection 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 connectionpart 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 Examplés

Hereinbelow, the present invention will be described in



5 sem conductor chip. In any nmethod for press-bonding, it is required to
use a pressure of 0.5MPa or less, to prevent the chip from being ?roﬁﬁq
Lam nating tenperature and press " bondi g tenperature and tine are SEP 7004
sel ected under a condition that the bof ing can 10 be carried out w thout
form ng voi ds and excessive oozing at a bonding interface. The | am nating
tenperature is preferably around at 100'C, the press-bonding tenperature
is preferably fron1100 to 200*C, and especially preferably from 140 to

180 C  copsidierd el AL ANRE ofg LG, OML £ o ORRSERLAR P! Lun dn

Furt her, e press- time 1s pr era rom seconds
conS|der|ﬁ@Q@ﬂ@H@Gﬂi@ﬁtyon¥ﬁéU&@hé§|&émﬂﬁpnﬂoﬁhﬁhécspés@ﬁtthﬁvﬁﬁ?$©htnay be
an i ndepgndeh;adhesive filml as shown in Fig. | (a), or may be an
adhesive filmwth a core material in which the adhesive filnms 20 1 are
provi ded on the both surf aces of the core material 2, as shown in Fig. |
(b) 4 n gddifdien,1 the outer connection part for mounting a sem conductor
of the present invention has a structure as shown in Fig. 2, in which the
above adhd$ia®®ls |ith | is bonded onto an outer connection part 4 with a

wiring 3 fornmedméanhesennl wakdhehsast Eaasani@@aﬂuah@rs1dav5t@1epa§5taon
structure exenplified in Fig. 3 QQPUt r connection part. for

mount i ng & CSRHLEHIEUECOP2EHEWRY | %e¥$@ Qé: i Cofd@Et SPO*¥NF P52 and
on top of (ehexny anttikenesenitondushofachipesd bwemoﬂnnunaiam th .t hetadhesi ve

Lo ot R ehalls PETALOOA LN sELP SBANL LRE QKL LR RBICRLY SR RAT

are ¢ I'hg Wire Sem con 5°and
out er conrage enopyrtesie: @nmapsahauedlbytahl@mmﬁnuﬂ&nuuxpmﬁmeT¢ht07 and

sol der bald. o5k P 9¥iaded (00 aLne QUL enENARshi Al Ler BhhkyBredgnlxagnl es |

FEFEInbe|OM/ the present ‘i nvention wi'll "be described in P 2004
nore det aibla nikist HW stekEheecf oat REengL| mvﬁda&aﬁﬁﬁ@s (WWC%%%‘dehot be

const r ued pas rliig¥dr AGxkt ke cheppRadk,t h&cRN eseRlie hBMENt POPofenEXRIPES) 1

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 Kasel Kogyo Co., trade
name: Curezol 2PZ-CN), and they were mixed by stirring, and then
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 subseguently at 120°C for 5 minutes to form a coating film
having a thickness of 60 um, thus preparing an adhesive film
E1l.

30 A cured product cbtained 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)



(Sanple 1) Methyl ethyl ketone was added to an adhesive conposition
conprising 45 parts by weight of bisphenol A type epoxy resin (epoxy

equi val ent 175, nmanufactured by Tohto Kasei Co., Ltd., 10 trade name:q sep 2004
YD-8125) and 15 parts by weight of a ck@sol novolak type epoxy resin:
(epoxy equival ent 210, manufactured by Tohto Kasei Co., Ltd., trade
name: ' YDCN- 703) as an epoxy resin, 40 parts by weight of a phenol novol ak
resin (manufactured by Dainippon Ink & Chemicals, Inc., trade nane:

Pl yof en LF2882) 15 as an epoxy resin curing agent, 66 parts by weight of
an epoxy groupAgomthiesing Ay EQ walbpreasrad époxlegramp- Bannar nifg
acrylic type lLymer C r L ght, , - cidy
group-con%giﬁ%ﬁgqﬁegzaf%ggbgn? ?3%§§§§w%%é%?89$5899$é%%¥h2%u ggtﬁ?%ﬁyby
Tei koku Coewugalcdntdustimiesqy]id tmhbiemdes 20 ima$ampERI860PR8DRE Ty as a
pol ymer, %?%’w%% & Gying accelerator, 0.5 part by weight of an im dazole
type curing accelerator (manufactured by Shi koku Kasei Kogyo Co., trade
name: Tur dSempdrz-3GN) , and they were nixed by stirring, and then

vacuum deaer at ed, TRf e 3Rk 2dNeSisVEr¥BEREENiNAEnE08LRE RanlBr das
rel ease-treated polyethylene terephthalate filmhaving a thickness of 75

um and héat 8ampde dr yPKgeRE HOT W9INO(R hilfitles Py #%d Itn8éqhiBRt F5O%Y 120C

for 5 m ngt@sd.¢ JiaNi fPaldAa fd by inie @ itthisekipass 10f 6Reppatibus
prepari ng an adhesive filmEH . 30 A cured product obtained by heat-curing
this adhe®/Pe s f-dt’-170' C for 1 hour has a storage el astic nmodul us of 600
MPa ato 25'(€ampi@ % )MPa at 260C. An anmount of the residual solvent was 1.4%

by weight, and the_ ratio s 1.52 i ich__A_represen .10

wei ght of the e§83§yﬁe§FH¢éﬁa¥€?%eéﬁ¥ﬁﬁ§d§g %%éﬁ%agﬁgs VFe%?%éQ% éléﬁ
anmount of compxiaiyrer S6onpaung. by Saepbéat2)ob0 B WS RYID04theradhési ve
filmE2 r.epar i S ne i |l ecd16%6ERL f9g5USing
42 partsV\%%o\%\éLi%%eedgf i egl%gtpo%&ogr%&p-&ggﬁpai Efeﬁgggcr?/%?(l: ruEEer used in
Sanpl e 1- mEha fegttiured\bB Whkop Bgraku 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 phenocl novolak 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-ceontaining 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, 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 for drying at 90°C for 20 minutes,
and subsequently at 120°C for 5 minutes to form a coating film
having a thickness of 60 pum, thus preparing an adhesive film

35 E4.

A cured product obtained by heat-curing this adhesive



5 (Sanple 3) An adhesive filmE3 was prepared in the sane nmanner as in
Sanple 1, except for using 24 parts by wei ght of the epoxy

group-containing acrylic rubber used in Sanple 1. The ratio A/ B was3dgSEF 2004
10 (Sanple 4) Methyl ethyl ketone was adlded to an adhesive conposition
conprising 55 parts by weight of polygrycidyl ether of brom nated phenol
novol ak resin (epoxy equival ent 285, manufactured by N hon Kayaku Co.,
Ltd., trade nanme: BREN-S) as 15 an epoxy resin, 40.8 parts by weight of a
brom nat ed phenol resin (manufactured by Teijin Kasei Co. , Ltd trade
name: Fir&gbaErdt FR00)Eand Bogrphres? By At Hhie 161 td OREAUI Uioesl BROQ esi n

(manuf act ypgdaby 2RI RRERN dJ e aC?nem@sd:s A Gmodd @dsE N re £l y@{ €N
LF2882) as an epoxy resin curing agent, 68 parts by 20 weight of an epoxy

group- conFaLHPAG X@sylLi-@% dbael AT afhdle IGrioh-Adht* 8 hihg® Gerylic type
pol ymer (m@hggggag)melght 1, 000, 000, grycidyl group-containing repeating
uni t 3% by wei : rranuf actured b Tei koku, Chem cal | ndustries
. | i radB AGRESIHERESOBPESORE) §TSBEECfot pnihe BABS JRFENSE 1

wei ght of 1ansampdazxpl Eei&@ﬁtCﬂdﬁi‘ ﬂgsﬁfgleﬂtﬁﬁﬁtﬁs Wamuﬁgmubedtnbye;smyoku
Kasei. Kogyo Co., trade,n b% CI\SI) ,ELI acgel era%]gr and
21 parts BY°REr fjﬁf‘tﬁflndlngmalcﬁé’ & trrul Xitd & (er‘?aﬁ&f 58 Br-&d*py N'hoh®'sET ko
Co., trade/Bawas BAB@X-U) as a filler, and they were m xed by stirring,
and t hen %g ﬁuu%ﬂ deaerated. The resul tant adhesive varnish was coated on
a rel ease-TFERr& B)ol yet hyl ene terephthalate filmhaving a thickness of 75
pm drfid heated Aoradhgsageat i90CEfowag0pninares, inabdessbveqnentéy a¢ 120 C

for 5 m “%%a{qﬁefg%m ?x:?%?{: }g hid Mg hAving & il %B?ﬁ% 8k PePOoiius

preparing an a ive 4. A cured product ai ned by heat-curing
thi s adheSFoup5£0o3teigingp azgu4 if Irmbéterl?’@'*eé figr SEMRAEr 4hasThe stdFbge
el astic npdgl ygs06 @00 MPa at 25C, and 5 MPa at 260' C. An anount of the

residual solvent was 1.2%_by vvel ght, and the ratio A/B was 1.50.
{Comparative Sample 1}

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 ratio
A/B was 0.91.

{Comparative Sample 2)

20 An adhesive film C2Z 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 um thickness as a substrate were heat-pressed for 5
seconds under the conditions for temperature and pressure shown
in Table 1, and subseguently, 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, oozing
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 filling

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



(Sanple 5) 5 An adhesive filmE5 was prepared in the sane manner as in
Sanpl e 4, except for using 44 parts by wei ght of the epoxy 3 20
group-contai ning acrylic rubber used |%% Sanmple 4. The ratio A/ B was i]%EJP 04

(Sanple 6) 10 An adhesive filmE6 was epared in the sane manner as in
Sanmpl e 4, except for using 26 parts by weight of the epoxy

group-contai ning acrylic rubber used in Sanple 4. The ratio A/B was 3.91.
(Conparative Sanple 1) 15 An adhesive fil m Cl was prepared in the sane
nmanner as,, I f t Y, J4 poxy
gr oup- cont a#ﬁ?ﬁgngc‘??/%?cﬁég ée][r:l glg%:?d}pg EP(;I%L."SJ-‘I%eCl\rI%dgthI p,%f/OB l\%%s?eo 91.
( Conpar at one:l&mplrenz)b@@r;&rwacﬂwega\leaﬂ:leldnaﬂ' s ardpliose Vihthho issre
manner g €%Gept for usifg ar.tes ' o] e 8PoXy
gr oup- con‘f’al ni ng acr %I C ié%'bber used in qlr‘?%l eotfl %Fregpﬁo Eﬁﬂ t%% 20. 00.
Usi ng thetbb@aghehoéaﬁesPVe FRImBNELSt 02 F8 apRisElved & 5 é’Ptlcal

sem candug) 0FoCBbBeAKL 3n¥dd 9:ROREL D] 9 R ROLVETL BT IM (DbE fargp P

t hi ckness-‘as a substrate were heat-presse seconds under fhe
condi ti onshése wefbepaeing aﬁmpﬁ@eéuﬁéeéh@m ">Fﬁ Table 1, and

subsequently, ithyasdnat @dsakkthhleC §05 JeJmatédDrbs}uru@gn@o Hyfapare a
sem conduct or device sanple with an 30 adhesive film (sal der Bal | s are

formed ont&Fhgranpreteft ahP LERREIAIHITE KIS 1CeSERBY - wi THE r%t tyop
filling psPpehtYre@2dwngesfispaicly wals Waate ol ©Sf @b er Manalssnp leada s

t t i f d 3 shel fe i | uat
Cor il BIORERc b 38 FRoTRERFFng AP apsr L TAG o al el TS iy &

filling afjtheeddhesihes ithhomaxI.:mummetm;joeyramn@tqfcahemmmhe_cﬂpa'fa'ﬁﬁpse 30
on the wi PERERBoRtd GaFE EDARLEBReEEV B, vand aiode T f ot Sr e PIube e
then cooled by allowing the sample to stand at room temperature
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 inwhichno 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° for 30 minutes. The segquence 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 "O", and a sample in which a 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 cocker 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 "O", and a sample in which
peeling was observed in the adhesive member was evaluated as
35 "X

Existence of foaming was confirmed by observing the



were evaluated as " X ". Qozing of the resin fromthe through-holes or
termnals are observed by an optical 5 m croscope and those w thout o00zing
were evaluated as "0", and those with oozing were eval uated as The3jexap 4
resistance was eval uated by using refldW resistance test and a tenperature
cycle test. The evaluation of the reflow resistance was made as follows. A
sanple was 10 placed in an IR reflow furnace in which the tenperature was
adj usted so that the maxi numtenperature of the sanple surface becane 240C
and this tengfr ature was ke;a%L for 2Q seconds, and then%cool ed by allow ng
the sanpl 82FB &t dhtt 2 ASomit EFBECEEGT e™L CTRECERGuentet Bf 1FP&bove®

treat ment genasateprabed flioamst iiesthd Ssanticbhaetctbhedees ket aamplanpl & was
observed b% direct observation and t roughdan ultrasgnic. m cf\rléésc%pe with
respect tO BRetAr O bPCLLERS YaR SRRFEE S n  hnf R P TF 4tk WL 8B Eer ved
WasI eval gﬁ@ﬂ_uaseaoagrh'a@d ,alaslarral Eainfﬁl\é/ﬂiﬁhwlﬁli@lﬁ at:dfamvasasalbﬁﬁzemo d s
evaluated_as " X' . .eval uation of the tenperature_cycle resistance
tne mide SRS BEPERAY AL SnME wsy MR 3% okand EVALLAAPAoSEnErE at
-55C for SBehbhinulifearnhd helonst ard i fiodd owat.nDs fiter e adto viE25 @efndri 03@d

m nut es. . o] he _a t t S, a .¢ycl es,
and t hen, J‘%‘ﬁ}éégggﬁpfggﬁt Be{ggﬁﬁ.l ggiﬁgé eogggr gggb%§w§nu3??§at§§%i %ﬂ%%%ﬁg()sécope
whet her ofihotaPendaving beeor atkresd gerh & dér A memphe. i mnghitdlenno

crack, et&-fiy@&@%p@%masexaw@mgaaén&%—-san@ri@ AnSAAPER Ad visch a

crack, etc. was observed was evaluated as "X'. Evaluation for mpisture
resi 3Cancea b sriedbbetresri the asdbesiycef Atrandiperat1fel oPreYiéedunder a
hum dity of 40,%orind30pedea ik 2Bvat masRles e «@H2. Ddaxn 49Rphe {Prasew e
cooker test, PCT treatment) for 72 hours, and by observing the sanple

whet her ¥pee| FREeeRPEREVEA ¥afpP¥alHuRfAREN /o Bgel ing was observed in

t he adhesi ve nenberreyal uat #fe ashéOn, iantdanlsanpl e in which peeling was
observed in the adhesive nenber was evaluated as 35 "X' Existence of

foam ng was confirmed by observing the 53 3 0 S E P 2004 sanpl e using an

ul trdsoni Talpl erdscope, with respect to

Evaluations Samples Comparative
samples
1 2 3 4 5 6 1 2

Load for bonding kPa 65 65 65 %8 65 65 65 65
Temperature for bonding °C 160 | 160 | 160 | 180 | 180 | 160 | 160 | 160
Filling property O O O O O O X O
Oozing at via-hole,terminal | O | O | C | O 1O | O | O | X
Heat resistance

Reflow resistance O1 01010 O 0O X X

Temperature cycle resistance O O O O O O X X
Moisture resistance Ol O] CitO | Ot 0O X X
Foaming OO C 1O | 0O O | O X
Shelf life OO |1 00| OO | x| 0O




generation of foams in the sem conductor device sanple.

sem conduct or device sanple was prepared using the adhesive
havi ng been stored at 25" C for 3 nonths. And then, a filling property was

confirmed and a sanple in which no void 10 was observed between the

adhesive film
and a

as n ll ,

sanpl es 12345612 Load faor ond| 65 5 86565 re f.or
Dol o AR TaaTa0rEe: cthnts A0 LE P I TAIORE 050 R e TRIDEREL YN 1
vi a- hol e, atnérthenadudd0RR080eniHeahdr Bsi staawed gRef b vt e sk anere GOGEEM)

Tenperature cygl e reS|stance000000 Nbls | st Q413
Foan 000000 S | £B008080%0 S0 S B 565 s B S Thhl & 2478 yas
shown t haproberaghespvénfi brepeElr thyo atE6v Of - mmée®reséntemm¢@ﬁﬂﬁonhaawwnch a

ratio of L8 S¥eReds mhiANdd §e§9595n£8§§:a§!{}g3r§bb§t%%& Qhéhf"ﬁ'f%ht of

the epoxy fesin

conpound ©n atlke exiche t drand n @Wr%ﬂmlﬂa%tféﬂ%tqk ‘Yhﬁ:ﬁ’r%(ﬂ% zquqq rkj 1

property, ,Pozl NY JNARRS b ¥ sl \MicahQ! e8sand st ?ﬁ”f:f‘f-i $ng

pef @] Haahce,

noi sture resistance foamng property and shelf life. 2§§% he .ot her _hand,
the a@hesTeelsFeRrel RROSEUAPBICALSFARCe vt PRESIsAIREd i AdPri difént

results i pahebii8FNMPOPE I Nosd@HME ratio largely exceeds 10 also showed
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insufficient results in oozing property at via-holes and
terminals, heat resistance, moisture resistance and foaming
property.
Example 2
{Sample 7)
(1) Preparation of the first adhesive layer

Methyl ethyl ketone was added to an adhesive composition
comprising 45 parts by weight of bisphenol A type epoxy resin
(epoxy equivalent 175, manufactured by Tohto Kasei Co., Ltd.,
trade name: ¥YD-8125) and 15 parts by weight of a cresol novolak
epoxXy 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
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,
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: Curezol 2PZ-CN), and they were mixed by stirring, and then
vacuum-deaerated. The resultant adhesive varnish was coated

on a release-treated polyethylene terephthalate film having a

A sanple in which
no foam was observed in the adhesive filmwas evaluated as "0", and @S 2004
sanpl e in which foamwas observed in 5 the adhesive fil mwas evaluat% gg

"X". Evaluation of the shelf life wassfone as follows. The above nentioned

filmafter
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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
00zi ng property at via-holes and terminals, heat resistance, moistudd SEP 2004
resi stance and foaming property. 15 B@Gnple 2 (Sanple 7) (1) Preparation
of the first adhesive |layer Methyl ethyl ketone was added to an adhesive
conposition conprising 45 parts by wei ght of bi sphenol A type epoxy resin
20 (epoxy equival ent 175, manufactured by Tohto Kasei Co., Ltd., trade

nane: YD-812 5) and 15 parts by weight of a cresol novolak epoxy resin
(epoxy eqtﬂhi/akna*ssb]ﬂ)75rrmnuhadthw@decﬂ)3fo’fodhrpii@saej 908D forl2 @ mintrtade namne:

YDCN- 703) , dﬁg:%%/nfﬁ?'ar]: Ink E}%hs By: egi‘tto"ffo?mpgg,@altf}fa’% gy resin

( manuf act Ure ni ppon 2 emcals, Inc tra nane: Pl yof en
LF2882) laa;vmgeqoamchstnoéuwngn,ag@mts p6éppaing blye visi gt aghesd vepoxy

group- cong & i “Qjébcxfé’é 'o“f EH?@L%% ﬁéaé‘@r@ﬁ’%&y u%rl%lb%%%n&é‘é MY sdGUlyleC type

pol ymer (ol ecul ar” wei ght grycid group-contai ni ng reépeating

uni t 3% tElawt jatmodylus f e rﬁ?ﬁﬁsab‘t%rféd“bfb]tém beh &giedalcuriddst ri es

Co., Ltd. uﬁi@d@dhm R 8R0P73PR( ) AhARPALYENED0aRPY, a 8 P E€WRNY
accel erator, art by weight of an im dazole type curing accelerator

( manuf act tHRY %Sf Pk®ku Kasei Kogyo Co., trade name: Curezol 2PZ-CN) ,

and they yere ﬁiéﬁﬁ&ﬁ’h@ﬁléfl Bfe a@dohheadﬁésw@ummy&aerat ed. The
resul tant adhesj ve varnjsh_was COEEI on a rel ease- treate ol yet hyl ene

terepht hal at e TR fSERAGG RS (y SsEapesonRs 55 MaTaheOsthf PM*PEAd heat ed
for doyi ngs atn A ffarrsloaﬂhalstle@ lagBed, sedaseguemfm@dtﬁ-zg) fG:f @rySngi nut es

f . h t.hi th th
First adfeeige C FPFmd BAgRA or SBGr PGS FARSEF b0 By 1001 o BEC TRE S6E
St orage = Etest beimgdut est of tdme adpediywe hivillemeo bt &t epldt byl hbat -fauml ng
t hi dh h 6 5C and 5MPA at

'S a ‘;?é%?eparfa““o $ rﬁﬁé%r%d g!r} g%’g‘é? Bgﬁwﬁﬁsa&s% an a

260" C. ( e secon ayer
Lamlnatlon of the first and the second adhesive layers

is 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 8)
{1} preparation of the first adhesive .layer
Methyl ethyl ketone was added tc an adhesive composition
comprising 5% parts by weight of polygrycidyl ether of
25 breminated phenol novolak resin (epoxy equivalent 285,
manufactured by Nihon Kayaku Co., Ltd., trade name: BREN-S) as
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 noveclak 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 Chemical Industries
Co., Ltd.; trade name: HTR-860P-3DR(C)) as a polymer, 0.5 part




The second adhesive |ayer was prepared in the sane manner 10 as in the
first adhesive |ayer, except for heating for drying at 90C for 20 ﬁgﬁgﬁ??
and subsequently at 140C for 5 mnutes after being coated on a 004
pol ywt hyl ene terephthalate film Degr®® of curing neasured by using DSC
was 15% (3) Lamination of the first and the second adhesive |ayers 15 An
adhesive filmE7 was prepared by lamnating the first and the second
adhesive |l ayers, bonding themusing a hot-roll |am nator under conditions
of tenperature of 100C, pressure of 0.3 MPa, and velocity of 0.2 mimn.

The A/ B rBY%eigly ef syl ipadagpdR Whe cvﬁéntgo@@tqrehergh@rdﬁnatmxsfwwdr esin

and the cyyi@gixeRuagesnti 8 ¢85, a Hﬁ&@tnme”@uf)@wﬂ%w
(Sanple 8) (1) preparation of the first adhesive Iayer Eﬁ- ethyl ketone

was addedt®blag 24RE3E¥E LOSposd orfl dﬁﬁ%ﬁﬁs@ﬁgwssgbérpé et igien Yo

pol ygryci gyl oRt Ber(nfnu 2% 008 RetethPNeRekoney 0! ak-adRshamé eRPBOeqYi val ent
285, nanufactured b Ni hon Kaégku Co. , Ltd.., trade nanme: BREN-S) as an

epoxy °r es?h, 4 H11 é Par ity thevgrie éllﬁﬁém%té&lﬁﬁéﬁ&' r@8fln then

( manuf aCtUé@duﬂﬁ)/dé'eéj:hﬂeliaserh@&‘esdi thnt td@Aes DodBra i i YUl d cJZ6R0) and
5.9 parts by weight of a phenol nov%lak resin Sg % nufagtured pg Dai ni ppon
Ink & ChefRAFEISASE " Y Rereethplenee her epasspiaLe

CULL“Q ageni ckp8spayet 35% waadhda ofa a@ﬁ@%yn?rwpoe@w bl fx\ﬁxﬁﬁe&él l C
ru er 0oX r.ou C alL.neLn Ccr I C e (0] nmer
heront ] an g e Y B e ¢ HRE B S e T g iy 3
wei ghto Tgavid€, a rmgmﬂ}anetszar%f by kel kokus Cﬁlﬁé@@ﬁinéruiusidh@ﬁw&nm Ltedb;
t e nNa
ra nf régr%%azgfnéggt g} t}?es s%l@%@é”@gs P 59? %?I”lweagsur exgd sbt%q” y

wei ght of "an 1m ype curing accel erator Soku
Kasei Kog§ba®bic Iﬁcr@dleumcw% tiGuraasitod s DAY -IGN)m b te imad by mcrelcerratmr and

21 parts py; é"’eelcﬁ'ms:l.oje Gisant LR, &1 PXhdfo{ PRpYE aci g e abY N $100 3 ko
Co., trade name: PATOX-U) 5 as a filler, and they were mxed by stirring,

and then 5 MRt de&BrGt ed. The resultant adhesive varni sh was coated on a
rel ease-t(ent edrppayet hyhese treepbtbakahanbihmehavyRrg a

The second adhesive layer was prepared in the same manner
as in the above-mentioned first adhesive layer, except for using
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 -ratios 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 um 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 f£ilm
(solder balls are formed on single piece). In thispreparation,
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.

The samples were tested with respect to filling property,



t hi ckness of 75 pm and heated for drying at 90C for 20 mnutes, and
subsequently at 120 C for 5 mnutes to forma coating film 10 having a

t hi ckness of 30 pm thus preparing an adhesive film A residual anolp§EPI
the solvent was 1 .2% by wei ght and st®7age el astic nodulus of the
adhesive fil mobtained 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 adhesi ve | ayer The second adhesive | ayer was prepared in the sane

manner as in the above-nentioned first adhesive | ayer, except for using
68 parts BYZhBEGRFOBEIEKea hot yMeROLBRpRRAIte¥RIN L M3 orF & S90S rst and

the secongloadbgskveckayeas cel0 fARMAGRES iavR fIHIMES MRS fyreRaa6idBing
Ian1nat|ngFthe first and the second adhesive |ayers, bondln then1u5|ng a

hot -rol | SRt RAtRTORFIRY - i tS BRE Df2t eHpEIArEre ORTEDBE, el of
0.3 MPa, aaflevehogkekyaef iQ. Zxampile 1TherAsBlEat hes WRBEn2iAlTablet be first
adhesi ve layer and 1.50 in the second adhesive 25 layer. Using the
obt ai med adhesi ve films, a sem conductor chip and a wiring board using a
pol yi m de fabraweth 25 pn1thickness as a substrate were heat-pressed for 5
seconds ymder thre—_condirtions—fortenperature and-pressure stowr 111 Tabl e
2, and 30 ¥§dS8§eBREIy, it was heated at 170C for I*®Rnf® for curing to
prepare § sen1conductor device sanple W th an adhesive filmg (solddr balls
are for Ot DIII e |c\.,c —t—this Prepat aLiUII, the—frrst—adbhedi ve

| ayer was rhAad {ERS H&nﬁb“$rﬁ§asen1conduc or __chPp side, and fhe secdnd
adhesi ve Iaygﬁpg@asmfmgqofragbmn{é) td'ue B5 Wi rigg board. Theg&anpl e§ were
tested wilh respeu +6 """'U plupC|Ly 5743 0-SHP-2004 OOZiﬁg 1923 perty at
vi a- hol eq aRdltBRGiBFSPEItHeat resistanck, moiSture resi st ahde, f ogm ng,
and shel f |bre To%tevalu§%iruie STO Eng DT operty. Tests and aluatijon were

vid rm:L .
carried qut 1hé ane nanner in Ekanple™. Results are’shown |[in Table

2. 5 Tablle ﬁeat resistance

Reflow resistance

Temperature cycle resistance

Moisture resistance

Foaming

O|O010|0|0
010|000

Usable period

From Table 2, it was shown that the samples 7 and 8§ in
which the adhesive films of the present invention were laminated
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 pheneol resin with a hydroxy group equivalent
of 175, moisture abscrption of 1.8%, and weight loss by heating
at 350°C og 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



Eval uati onsSanpl es 78 Load for bondi ng kPa6565 Tenperature for

bondi ng160160 Filling property00 Oozing at via-hole,termnal 00 Heat

resi stance Refl ow resistance0Q Tenperature cycle resistance0Q Mi st §JSEP 2004
resi stanceQQ Foam ng00 Usabl e peri odQO&rom Table 2, it was shown that the

sanples 7 and 8 in which the adhesive filns of the present invention were

| am nated 10 have an excellent property. Exanple 3 (Sanple 9)

Cycl ohexanone was added to an adhesive conposi tion conprising 55 parts by

wei ght of a cresol novol ak type epox 15 resin with an epoxy eqU|vaIent of
210 (manuvaéghted® by Teheddrasepy rlesbaxy tyanhafeanybent1osy & a

epoxy resjinoftS yifldar bfonekant ofr MaNenol keehn1Wehh 3a§1ygr%)1£fé3up
equi val ent  of 175, noisture absorption of 1. 8% and weight |oss by

heati ng aw%e@gowa%(rﬁd'rﬂjfl&c?aréa By W% iglut qéaéadeég dcEith rade 20

name: M LEfeXhGelbdrascaa @PQﬁ{é’té?%f‘ # U 1 Oiom 28 u fde tuPAG 15y :ppM ght  of
3- nercaptopropyltrlnethoxy silane (manufactured by Ni hon Yunicar Co.,

t r adePanereRPBAL 189)  diidl 3. BYBELIRABY: BETP L SRR 7E)200ThGeN HREUHE Was

3-urei dopgepykbai SAd@®rensi kangad Thact uhedaky M A9 ¥eaideani O.4d4.
tradenane; NUCA-1160) as a silane coupling agent, and 10 parts by wei ght

of fumed 3PIPERUGFER an average particle dianeter of 0.016~um

(manuf actured iy MnmoabEvéerasi Ipé:ﬁts H.yidwelghtadﬁ nageylier aaidbdi972)
The m xture was

re Er d and g A Ether kneagednus n é%.QFads
mi 1 For SBLRERARESY By PRESAbG STy A ERBYBET NG o P A A Fibber

10 unit and having a weight average molecular weight of 800,000
and, as a curing accelerator, 0.5 parts by weight of
l-cyanoethyl-2-phenylimidazole (manufactured by Shikoku Kasei
Kogyo Co. Ltd., trade name: Curezole 2PZ-CN) were mixed and the
mixture was vacuum-deaerated. Thus prepared varnish was

15 coated on a release-treated polyethylene terephthalate film
with a thickness of 75pm, and it was heated for drying at 140°C
for S minutes to give a coating film in B stage with a film
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 0.34, 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 film,

30 while it was 0.40 when measured at a position 5um inside from
the surface. The area ratio in the center of the film (37pm
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%

by weight of grycidyl group-containing repeating units in place




containing 1% by wei ght of grycidyl group containing repeating 10 unit and
havi ng a wei ght _average nol ecul ar wei ght of 800,000 and, as a curi ng3[}SEP 2004
accelerator, 0.5 parts by weight of 1-cyanoethyl-2-phenyli m dazol e

(manuf act ured by Shi koku Kasei Kogyo €3. Ltd. , trade name: Curezole
2PZ-CN) were m xed and the m xture was vacuum deaerated. Thus prepared
varni sh was 15 coated on a rel ease-treated pol yethylene terephthalate film
with a thickness of 75pm and it was heated for dryi ng at 140 C for 5

m nutes to glve I in Imin B stage with.a fil t hi knesso 75pm
to prepar'%far‘_il aa"h%g\’ ?PHJI% ettt 1el?fq‘?lﬁ’t HE‘ L su"iSf)b?}E‘tfl I mgré'd:“{yl

| nci dent a@iraupacbﬁtwn/i\hﬁ W pd el g aaart@d aghesiaeeifab man@pwas d. 43, where
Ais the gtal ?Pt of the epoxy resin and the curing agent, and Bis a

wei ght of 'TREP égr {c copolymer. In addition, a weight fraction ((~) of a
wei ght of the pmhyarm'aesi‘aa ﬂﬁabre&]dnwafseptr@walre@nﬂunthefsame rmq;mxg'r ragsi n,

t he epoxy.. .2 Lngcu g t + rther,
an ar I[e'}’a 0 naégégf hase‘%gg}t)Et F‘g%c ?g%;(ﬁ? ﬁgiyﬁ%s‘%e Il m vvas J:otjtl whi | e
an area ohowplak| a:lx'@qoh@ls@xw wasin0. wbth and & poay oewiwmhsnO 52 AP area

ratio of g@gﬁfgaegﬁggp byﬂﬁo&&g( ahen dd w@%drreaéyaag PAné: sgichacsy pf the

adhesi ve t was 40 ‘when ‘neasured a position 5pminside
from thea8ud®agRoxyhecaia $GIPD TR bhew%éﬁlﬂ“erf)%fatﬂéeﬁﬂ s S ith nsi de

fromthe sy nﬁQﬁ%( @@%uﬁl é@@iv:&f@n§%@i 1901 £ Y88 8 a3k orfc3Vb e 4101)% An

adhesi ve filmEl prepared in the sane_ manner as 35 in Sanpl e
except® fo"rm@s‘f’ﬂbgﬁﬁ %a‘a?'gw?x hebbeRrgcoht 2P i RgPbos by (RAYHEaOFY r%%lﬁw

group- COﬂmﬁiﬂiﬁﬁoﬁeﬂﬂﬁt&nﬂnétﬁliééls[1 phace BrHiISERmO0 b bén alF BEa )l I C
r ubber cont ai ni n 1%

inits. B R sy 2heh, ChetTe. 215t nglhl s TR ke PR RT A vas
prepar ed aar?hﬁesambmmmercmtaﬁnlmgSamal e 19/ eweeghtfopfumg@cﬁﬂi)darts by
wei ght of a cresol . mgvola o égg e u lrte5| n,wth an_ xw %g% of
210 (rran%?%’&?u?gﬂ By~ TRt 6°Ra8 & Lfd. , *tFade narre
15 was 0.41.
{Sample 12)
An adhesive film E12 was prepared in the same manner 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 ratioc 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/Ywas 0.54. 2An 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 5pm inside from the
surface. The ratio in the center of the film (37um inside from
the surface) was almost the same, which was 0.35.
(Sample 13)
30 An adhesive film E13 was prepared in the same manner as
in Sample 11, except that filler R972 used in Sample 11 was not
used and kneading by a beads mill was not carriedout. 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



as an epoxy resin, 36 parts by weight of a phenol resin with a hydroxy
group equi valent of 118, npisture absorption of 4.4% 10 and wei ght | oss by
heati ng at 350C of 18% (nanufactured by Dai ni ppon Ink & Chem cal s, ID 004
trade nane; Plyofen LF2882) as an epegy resin curing agent, and 7.6 &gftg
by wei ght of an acrylic rubber containing 2% by wei ght of grycidyl
group-containing repeating units. A/Bratio was 1.43, and 4, 15 was 0. 41.
(Sanpl e 12) An adhesive filmEl12 was prepared in the sane manner as in
Sampl e 9, except for using 40 parts by weight of the acrylic rubber

cont ai ni ndiakehyrwet ghtopof (rryct dyt uged iy odmd wexnCog 1204 r epeatdienganmi t

I nstead o ng. 7 ts I.ght. thereof_.. B o] 2. and c, was
0.30. In égglgbl g%,&a%g%roefa%lfe amggé %ﬁ%é%a)gla]tﬂar 51{6927%21 ’on\ﬁ‘%g fﬁgioaw iesi ve
filmwas 0.385, whidl @ aasavealof an island phase Y was 0-65, and the ratio
XI'Y was 0-(§§mp'f‘@ E§a rati o of the sea phase 25 was' 0. 60 when it was
nmeasured on a Ssurface of the adhesive film and it was 0.32 when neasured
at a pPosition S5pm a@dkedbverbhinm S was acepates dat tbei aamhemgrnerra®nf the
film(37pm,i psj fyom : e [ . 35.
(Sanpl e 1%1 %%hgnea%ﬁés?%é;@??gg%ﬁlﬁ%pféggﬁédbpnwgﬁgﬁgaﬁg %mrgcnérll\%?ogs I n
Sanpl e 11noER¢apt oy €PPKE¥r IRGZR usbkh | AnSHRAXY 1eawhvahent @fed bhd

kneadi ng byaaubaadd @l byVesh Aok LAY iced Ovka A Briaki RQam¥@Syded370and cC,
was 0.41. (Sample 14) 35 An adhesive film E14 was prepared in the sane

manner as2Bfm SRREAal A k¥BSt SPBRY UBE PR 11 fle & PWPPR*AneavEragerpatticl e
60 313 S E7F 200 it 2ok £éa Oby0. rORER ( narudiactyr ed 1hyg AdmeteieConakd d.
trade nane_: __5025) in place of the funmed silica filler RO72. A/B rati o was
1. 43, andVA)BAde 70 3 S EREY F8T 5% b SHditeBY VYAt E£5 PREEDrERtd i n
t he sane wibhed WM&irdAy Sawppeeddivexesptof Q7 usmbgs28rpasbsobptienghf of a
cresol 1.8%, and weight loss by heating at 350°C of 4% (manufactured
by Mitsui Kagaku Kogyo Co., trade name: Mylex XLC-LL) and 18
15 parts by weight of a phenol resin with a hyvdroxy group eguivalent
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 E9 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 life in flow amount,
peeling strength, tensile modulus, scldering 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 were
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 life 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



novol ak type epoxy resin with an epoxy equi val ent of 210 (nmanufactured by
Tohto Kasei Co., Ltd., trade nanme: YDCN 703) and a bi sphenol A type epoxy
resin with an epoxy eqU| val ent of 10 173 (manufactured by Tohto Kaset U§?P 2004
Ltd., trade nane: YD 81257) as an epo&¥y resin, 26 parts by wei ght o

phenol resin wth a hydroxy group equival ent of 175, noi sture absorption

of 1.8% and weight |oss by heating at 350C of 4% (nmanufactured by Mtsui
Kagaku Kogyo Co., trade nane: Myl ex XLC-LL) and 18 15 parts by wei ght of a
phenol resin with a hydroxy group equivalent of 118, noisture absorption

of 4.4% WBAA"REI-ght | oss by heating at 350C of 18% (nanufactured by

ai ni ppon i nk_&s6heat ¢k SheakNGesi duAfle NAE! « BLyehenyL A3 s @l epoxy
resin curing agent. A/B.ratio was 2.5, and 4 6 20 The "t hus

pr epar ed %@FHE%F%”T 2 AR L E9T (RA Y K apdy étn%‘?a%u@é’d' aW%W respaé atsPmM |ar ea of
a sea phagenapdtafigi L 28€epbasg 18ssarRhnPhASESAHS WL S SPghidSed ald 0, and
at the sang tine, evaluations were made with respect to half life in flow
amoun®, p&eli g SeMPfgERNeF@RdNIce bAB GHlea's, Pssaeni 4§ peaendasand dide, 25

PCT resi s§apsRas! GhlsOWvAMSANCEs ANY vl l8RF1I NJs REOPET WHich dilde not
pol yi mi de-| am nated product_after noisture absorption. Measurenent of the

hal f 1ifeIFRheFrOR Wunt?ijﬁ\%’éeﬁﬁr Aif&§ Tout 2 by Sﬁcﬂnldr?l Y28 &¥34¥2T5Ad 3Gt her
eval uati or.'vxer@vrmd@twdn& froQSFPQQt ztézslasa‘adde ivede dape. b)Arbb’jHHlQﬁln\ée film
and an ad |ve BlQaErgter I%Qrprly nﬁ a€ %flve fil.mand on| mfcée film
were heat® ar¥5 gt at i?‘ﬁ of *HShbur® P SEh Rt ‘falf's(? f or
4 hodfs, 1@0 Ihetur.tSheateistﬂmpan@terelqt tanéd, tIUmszimfy €f st ifie,. anfBasigrenent s
and eval a8 A i VA bel 4 Tt (DL BYSAIRUOL cx RE AN SEERNAdL edeRS' ] ©
nodul us, reflow resi stance, rel éasing property o

pol yi mi deal%ﬁwmh@ewwl@miétn%xm@lmmumw@ommcbtwm serluated iasd "out as
in the af r r st ance
was teste by%?{ag)at ?%gpt@%e%a‘ﬁ% es |%Qg S gg bs??%éej%tv}%? Erzl%gtua G\eo%r at
260' C, amSa %<an’pl e generating blisters |n | ess than 40 seconds was

eval ygted as Resiltd sandie geNgiraid 010 bhi st eré d1at waei A isaonds and

120 shown in Table 3.



seconds was evaluated as "0", and a sanple which did not generate any
blisters after 120 seconds was evaluated as "0". Evaluations for PCT

resi stance were done by observing adhesive materials with respect t&0 SEP 2004
peeling with intervals of 10 100 hoursé2at a tenperature of 121 C, humidity
of 100% and under an atnosphere of 2 atm (pressure cocker test : PCT
treatnent) A sanple in which no peeling was observed was evaluated as O
and a sanple in which peeling was observed was evaluated as "X'. 15

Results for the_bi-phase structure and evaluations are shown in Table 3.

62 Table 8281® & E P 2004 Condi - Sanpl es tion Eval uationsfor Eval u-

ation901112131415 Hi-phase struetdtirg Area of sea phasSies
x0. 340 50 270 350. 330. 350. 28 Areg. bf |i sl and phase
Y0. 660 Y30.9850. 670. 650. 72 X| /eva(0. §20. 540,370, 5407490 540 39 Tni (i al
val ue or fIOMGO120011001200131)%%0].2@9(Olﬂrmuﬂf- pmtBal|f 1Pi felfnfl dw
anount | h6035353530404030 Peeling stYength W m 2405050555555555% Tensile
nodulu:aﬂﬂﬂ%&&ﬁ&&&8680A42044 2400p0p00p00p0p Solderlng heat resistance
260000p660—PCT—TesTSTanteft00000Reftow TESTStance “:00""( 00 ee TITg 05
pol yi m_det4%anPhat % &PREF 2600000000 VLSS T H P Ta: Pre Y
Area of island phase Y 0.66 0.65 0.73 0.65 D.67 0.65 .72
X/Y 0.52 | 0.54 § 0.37 | 0.54 | 0.49 | 0.54 | 0.39
Initial value for flow 160 | 1200 | 1100 | 1200 | 1300 | 1200 | 1200 | 900
amount pm '
Half-life in flow amocunt h €0 35 35 35 30 40 40 30
Peeling strength N/m 240 50 50 55 55 55 55 55
Tensile modulus MPa 240 30 30 30 30 44 20 44
240
Scldering heat resistance o © © o @ © ©
260 1 O | OO OO 0O| O
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 O O O O O O
moisture absorpotion
Moisture absorption of
phenol resin % 1.8{1.8 4.4 |1.8(1.8(1.8(1.8

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
resistance and peeling property of the polyimide-laminate after
moisture absorptiocin according to the above-described methods.

Results are shown in Table 4.



noi sture absorpotion Misture absorption of phenol
resinl.81.84.41.81.81.81.8 Further, the prepared adhesive filnms were |eft

at room tenperature (25C) for 2 nonths, and evaluated with respect ﬁﬁ
peeling strength, elastic nodulus, refédw resistance, PCT resistancé 2004
peeling property of the polyimde- lamnate after noisture absorptioin
according to the above - described nethods. Results are shown in Table 4.

63 Table 4 3 0 SEP 2004 Condi -Sanples tion Eval uationsfor eval u-
ation9101112131415 C Peeling strength N m 24035353535353535 Tensil e

nodul us MPa24030303030402044 2400000000 Sol dering heat resistance
2600x0xXX%aB£I pesi st ance0000000 Refl ow resi st ance2450000000 Peellng of

| St ~ oft Ay DCNNNNNNNN Ay o 11 Ao arna i o Tha 0.+
po y| n-ge—t-ar-nate—after26660060 g B St €SO PotTt+ohf e oallpl €S——9—T10

E15 wefe the adhesive filns prepak 5 by using an &éPpi§T copol yner

contai PEv@liatidne 2. 7% by wei ghy dfrthe epaoxy group-containing repeating
units pnd having an average nnlegﬁl mglchhoof gqo aQo on3nrrq4 Hene,
the sapples 9, 10, 13 and 14 thSQ;A/B ratji o |s 1.4 |and tihe sgnpleg 12 4nd
15 whope AAB Tatio 15 2.5 Wherelnm_A T3 et gnt, of e [1J.eno
resin ’%ﬁ%] SFFRE Agent . M| B2EE 4 ﬁgi*hg af gﬁe a@éylié@ ogglyné¥r
sati sf | eehd i1 meldatienshi p reps ¢seaved by theo 30 30 | 40 20 44
240
Soldering heat resistance © © o © O © ©
260 O X O )4 X X P
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 O O O O O @)
moisture abscrpotion

The samples E9 to E15 were the adhesive films prepared

5 by using an acrylic 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 ¢2, 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

they showed excellent storing stabilities. Additionally, they

showed excellent soldering heat resistance after absorption and

PCT resistance. Moreover, even after being stored at room

temperature for 2 months, these adhesive films still showed

20 excellent soldering heat resistance at 240°C, although there

were decreases in soldering heat resistance at 260°C solely.

Additionally, there were no big changes in other characteristic
values showing that they have significantly high storing

proberty.



formula HZ 140 X (2, which is a relationship between a half-life (H in
hour) and 4)being a weight fraction of a weight of the acrylic copolyner
(B) based on a total anpunt of the epg?/ 15 resin, the curing agent,3aSEP 2004

the acrylic copolynmer (A+B) , and th showed excel |l ent storing
stabilities. Additionally, they showed excellent sol dering heat resistance
af ter absorption and PCT resistance. Myreover, even after being stored at
room tenperature for 2 nonths, these adhesive filns still showed 20

excel l ent_sol dering heat resistance at 240'C, although there were

decr easeE¥aPRYF dbri ng heat resistance at 260 C solely. Additionally,
there wergdfipbe g1€hanges in other characteristic values show ng that they

have significantly hi storin roperty. 64 3 .0 S E P 2004 Exa 4
(Sample 16) | To ki 2RaREEr o6 B orBRl T BHOR SR TS A ZBP F Lo )Y RERGRE of a
cresol navblaketypel epoxylarstppémapukacirased hpadoiteturedadgi TChte Ltd.
trade_nang: Y, 703), as an_ epoxy. resi rts. by weight of .3 phenol
Novol 2k ;ggasﬁenl( nuﬁ'atc ur gu”b e 1 p o%Nl'I%nq%%& aénea?fﬁ gﬁogﬁy Ir(r%éc’.l?l't ?gde
name; Pl yefwerns LFP882)ghtand 13 el Wovweigiht resia phenvfarssirad by
(manuf actured. by M1 sui K gyq, Co., trad ne: L L epoxy
resin cur#%lgml %Ibefnl%, 821Af'}i"p5ar tcgngKbg \Alg}cg’h’t tofa(%pgjf)%%grg& -?oeht %’iF%i%rﬁgq_acryl ic
pol ynmer (avehoBapautediyyeTghkokil akplyekol SEFgyo (Canufpdtureddele Mifkgme:

HTR- 860P- r, a2 S waiohts 9f - -
1-cyanoetlﬁa}yc‘f‘.-j-a}‘;i %%?y%?%'dagage_(%%%f a){:%%{:ure by Shi?(%?(ﬁyt Iiia_f"sseli}[1 Cﬁon;/_lg Co.
Ltd. 10t r sizeitanet 4 GeRek®| Y 2PZigNf 65 APEHYi AFOLD  S6BERAPAREr 2CFYpart s by

wei ght  of ; 3r J1kd £ AR fARN JF d BB YK o Rl | MR 18N G ad R £6 . iyt e] @ita def
3-urei dopropyl trinmethoxy silane as a coupli n%éagent , and 5.3 gar tﬁ% by
i 6

wei ght of P#UhiedHSRI-BEAE Wit IPBin2aPerageparti t PaMmSt &Y of €901
(manuf actur &gk iye t N DPPRp AR PSihi €8z o1 bt thanit faten nadrby Retloskt KR3A2) as

(11, 3ol 4T TR I, ST AL 00 980 g1 550t
pol yeshylsmns: Yexepht hal gizrfs by aed digaodd 3f oerdrpitpgraryd@€imethoxy
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 film and heated for drying at 30 C
for 20 minutes, and subsequently at 120°C for 5 minutes to
prepare an adhesive filmE16 in B stage with a thickness of about
25 50um. The A/B ratio was 1.64.
(Sample 17)
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 f£ilm and heated for drying at 9p°C
for 5 minutes and subseguently, at 140°C for 5 minutes to give
an adhesive film E17 with a thickness of about 50pm. The A/B
ratio was 2.32.
35 (Comparative Sample 3)

To an adhesive composition comprising 30 parts by weight



for 20 m nutes, and subsequently at 120'C for 5 mnutes to prepare an
adhesive filmE16 in B stage with a thickness of about 25 50pm The.i&ﬁw
ratio was 1.64. (Sanple 17) A resin varnish was prepared in the sane3 éWN
as in Sanple 16, except for changi ng &5bl endi ng anount of the epoxy
group-contai ning acrylic rubber (HTR-860P-3) from 44 parts by 30 weight to
31 parts by weight. This varnish was coated on a polyethyl ene
terephthalate filmand heated for drying at 90°'C for 5 mnutes and
subsequently at 140 C.for 5 mnutes to give an adhesive filmEL7 with a

t hi ckness®&f PAEBRE Spd THRE KRS XY a&%%%@n@lefzactgsr%%%ﬁ%ﬂ%h@aw e 3)
T]9 zg_n aﬂh%}:xi cenposihi.onteadpr hamagf agleatgsEbs \Aﬁsggiﬁ ﬁ:&x{i Fesi 2004 65
(0] I Sphe t €epox rresin manuf act ur e ukKa e

O SPreng A it di5s) rl R ee R K B BE e on ek bt &
cresol Nowmt-.ak fhy:}nare[doby BamifompmRaghaat ubgglobyoSuntaonDtKa@akluad@gyo Co.
Ltd., a 5 ES 95), .and 2 a s b of nol Novol ak
Fean S CREGRATES) oRY B ars S RS L g e Ny e

Pl yofen Lmaﬂﬁfaa$uafedubyn]gamgépp¢nandc 15 Qhparitca 1y, mwghttnédea:mre@oxy
group'coniogggkgﬂ ﬁrﬁr‘@zﬁhggogb?ﬁm(lng“éﬁgﬁc& ured c%ngg'ak k“bﬁgyé\%ﬁhﬁyo Co

, trade parts of
1- cyanoet &gl epqghengi‘mwpdagotéln@nantﬁfcammcedrwbsm K olem uKaseiv regg yioy Co.

Ltd., tr a@’&ﬂéﬁﬁoﬁag\%ﬂﬁé%s ohds G\l)crgﬁean% . B@Ra%%%'lnersgt 0L a goPARLS, bY

wei ght of eac mer cap opropy trimet y sil ane
3- ur &i0dop? epy| BETEE hdXy sYeagRetasod couplvanpsident -2 el HuHEHz et hy|

ethyl ket gngnagadcsebvenly and dssokyed; byoglbl EbNI Lt 0i i de IShd):
varni sh. This varnish was coated gon a pol yethyl ene terepht hal ate fil m and

heat ed fo?u’t’i??PHS k2o FoR EBrﬁPﬁu?%gﬂﬁﬁﬁltgﬁbs%d’t?e‘iﬁsl PYate1gbE ?hr 5
m nutes te@acprepar®f an adhesireaftidphdey Mittimex HdMyeknessiohnabout HE3 . m

The 20 AéB {'g‘g.ligp\é\%%ygt%%me(tg%%ars a\;/r?e Sagplae cgupllng agent, was
15 added methyl ethyl ketone as a solvent and dissolved by stirring
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
for 20 minutes and subseqguently at 100°C for 5 minutes to prepare

30 an adhesive film C5 with a thickness of about 5S0um.
(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 Cé with a thickness of about 50um.

{Comparative Sample 7)



The resin varnish prepared in Sanple 16 was coated on a polyethylene
terephthalate filmand heated for drying at 90C for 20 m nutes and
subsequently at 160 C for 5 mnutes to prepare 25 an adhesive fil nﬁ%[‘f”?ﬁﬂl
a thickness of about 50pm (Conparati & Sample 5) The resin varni

prepared in Sanple 16 was coated on a polyethylene terephthalate film and
heated for drying at 90C for 20 m nutes and subsequently at 100 C for 5
mnutes to prepare 30 an adhesive filmGC5 with a thi ckness of about 50pm

(Conparative Sa The resin varni sh_prepared in_Sa s coated
o A bl yot hyl BRE FSFENTHETSTS 11 11 S0 110 BE0F Hebr TP gEnEoat SO = for 20
m nut es apdlgebdgqeert t¥yraphtfB1Eteof 1 Dmndmdities: dedi [FlodpdteingdSaarpEdhesi ve
filmCo6 W|th thJcknes of _abo ut 50 e S |l e .7) .66 30SEP
b004 The. 88 25 AHEEE F0RrRg e, SRoRAn et SHETELAL F wSERe EHdRa Tl one

t er epht hab&t ebbultmsamdn heat ed for dry| ng at 90'C for 25 m nut es to prepare

an ad%eSI ve fil E‘}lg7 Ircekc{]es&'xeg{vg‘bguimgoeere evaq%atthlé.s V\pr ar ed
adhesi've filns Wwere evaI &? respect 1o physi cal propert i 65 %
st age, physspabtpt@@ma:etsal ofr opered esr @dLB:tstapreeSthendahgazmmnqg

wor kabi I Ly, . qg,d ) e e IDGHLASHRL S o208 300NN kil B1aY, L S oduct s

Measur ement s or ca properties o hd heat-cure
and eval uaf-’ieﬁélfleﬂ‘-}(pres@hBonﬁfﬁﬁ‘glbﬁop@rQ y showor kabi |TallemdSrefpaldfility

were car rnegsgygmaatgoéépp%ysMelztwapafés;eélotﬁ/tﬁé Baheshveddd "mualg B
stage was neasured ht” adhesive filns were lam nated to

pr epafoe aRT98u58Residd £ FH‘F@;\PF‘ﬁlSthl ciGressPEESahBARAABEpMPTRAYT Withesi ve
filmwas dbexeutlinyaasidr ebelwtlhlaydlv@rﬁt eraxqflelil o?mmas FRssad . at a

predeterm ned t 0 rature vvlthalo?d g{ seconds. Fromthe
t hi ckness beforlgn]a)ﬁﬁngf t'&r* G adihg®* nél dthes\ﬁ"seco HYSwaE Al BGPEEed ™y usi ng
t he abovemdesuoreledsf dodlbas20 (4) . Tack | oad of the adhesive fil mwas
measured by USiEQgﬁt adhesive films were laminated to prepare 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 z20237-1991,
at 25°C. Conditions for measurement were, 5.1 ¢mm for probe
radius, 10 mm/sec for peeling rate, 100 gf/cm? 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/1h.

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



tacking testing device manufactured by RHESCA Co., according to a nethod

described in a reference colum of JI'S z0237-1991,
measurenment were, 5.1 *mfor probe radius, 10 nm sec for peeling ri3 §EP 2004

100 gf/cnR for contact |oad, 25 1.0 seepnd for contact tine. Residual

vol atil e

volume of the adhesive filmwas cal cul ated using the foll ow ng

formula (2) , fromthe weights of the adhesive filmbefore and after

curing at 170C/ I h. 30 The residual
(weight of the filmbefore curing - weight of the filmafter

wei ght of et hetfiicl moBeflosewearinagpuXed00s{ay dedsuarhen ssdorl physecay

propertie - CUr : C adhesi film ] ne | a
sanpl e obtﬁsg?%gg%@ g%rqﬁﬁgfg;nw%d fe‘.glét\:/ﬁep%il gpat%e&%gtdé{je ﬂgfﬂsl‘%gc f%&?délllghour.
A storagec8n@isipnp 200446Wld asite: nbeoful wés 2feagur ed drdi mf & dymani c
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conditions 0O

S
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neasur ed
Shi nku Ri

using a thermal expansion neasuring device (manufactured by
REPERS10Nt FE2SERELPGOCEY 14fd @ iy dger eb ety | ThieHtu ¥k e Hed mal

expansi onptgom - 6f- 100450 GNer &Pbhelen@de 100baFiBakhRY PSPPI K drmand

press- bondi
| ami nat ed®®
tenpearcat ure of AQfECnaking grasstie ahdl dMRess Besh@ind babeedfty0. Caden n.

this testin 15 V\henftgtlilpadhesive filmwas oozed froma term nal of the

waf er an’ﬂegﬁlﬁﬁgd 3fo

ng property were neasured as follows. An adhesive filmwas
REBS&OBadkoBurfacd %R o8  FafeiT S\t &gt t hi ckness, at a

dft surface, it was eval uated as poor in

‘| ami nating propentydhésitvhefilm wh<ilegnitregpe:qd ranuf acbearcédsbyfafar okawa

Denko Co.
and t hen,

whEde: WS ERISS0RRP nRET) es LA, &lod OR L EMPE

wa an adhesi've was cut in a size

9-0 nm Theedbviragef dpMPaasandratlizarate of tth 2V nimht Iohthhs ptr%%fsin%;

mer cyrsy |

20

25

30

35

{VHQB) tRE §<§’l@emvécf7¥1rﬁ’-qgas 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
Furukawa Denko Co. Ltd., trade name: UC-334EP) was laminated
at room temperature, and then, the wafer with an adhesive film
was cut inasizeof 7.0X 9.0mm. The dicing tape was irradiated

2 and

with UV light (high pressure mercury light) at 500 mi/cm
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 wiring under conditions as shown in Table
6, and when voids are within 10% based on the total area of the
adhesive film, or when coze froma chip terminal was within 50um,
press-bonding property was evaluated as good.

Foaming at c¢uring was evaluated by press-bonding an
adhesive film onto an outer connection part, curing it at 170°C
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 30um, the narrowest line intervals of 40um, thickness
of 20pum, and a polyimide type film with a thickness of 50um was

used. Conditions for press-bonding was pressing time of 1

at 25C. Conditions for

vol atil e conponent fraction (% _ [
curing) /

cknes's of 60



the dicing tape was peeled off to give a sem conductor chip wwth an
adhesive film This was heat-pressed onto an outer connection part W%EP 2004
Wi ring under conditions as shown in Table 25 6, and when voids are within
10% based on the total area of the adh&sive film or when ooze froma chip .
termnal was within 50m press-bondi ng property was eval uated as good.
Foam ng at curing was eval uated by press-bonding an adhesive filmonto an
outer connection part, curing it at 170 C 30 in an oven for 1 hour, and by

b [ ti f the fil i th ' : the fi '
obser ved S PESTAStS [ ARSPHAS 1 SHRHRT AP SF BAP Ehet Dt 81 RETELT O part,

TAB tapeow$htui a-boMesa.corpel $hagpaoweritpg flrayerchs tdicd ny rdapg waisdt h of

30pm the narrowest |ine intervals of.40p t hi.ckness 35 of 20 .and a

ol v i deeTobhSFER puuen sy himor Rriel 1 BRI BoLBE SAEhE AR Yhor

press-bonfling awmé fpesdiaing i tepefafitdr Oexpds 2004 68 aeonpe tag W3 eseconds,

t enper.at ure of, 140 ta .180C, pressure of . 0.05 9. 0 a; , P 1N roperty
sal U ing 8t en }%egabsy4ﬁe%f9cm Dr m%rgp. it v?a%egr @ﬁ%{‘g%qﬁ

from fhe drll%zlln%h? fpeee Was “eva sufing a peeling s et ween
t he adhesasediffiouandfohepdetiing.tape after exposure at roomtenperature.

5 When the peelj ng. h r | t HVleleTcTe}
difficult for p%%ﬁ%ifgg#i éﬁ}glaﬁsi éga\?\gégg@afgﬁi’%&qﬁlf] U%Y\%Sedal sem ccoﬁuct or
package prephreed bByceacapshy otnerp hba bbby etlbeit Aot MY GPRIFa Bqui pped

with a segiconductionedhip ¥hth adeidhdicdd eReaPsulal i onrearpufrast ur ed
by Hi tachi Kasei Kogyo Co., Ltd, trade nane: CEL-9120) . As factors for
eval &8t i ngR¢aPsabariey, (maRpfRGtrEsAsPYNERtapy Faspitiodee Gha Hédt cycle

resi st ancerad@rmtsedeLReLboW. I ek Staancd VS 1] e6lgPda 85nd Ad1Gwb i 1Aftyer
subj ectin gre ared sem conduct or, ackage to i sture 15 absorption in an
£ brbuy 9 s i

at nospher BETS LT 85080 Foft BF25Cea 309 AT ety Tt TS S or 3
times undesra aeadl.tiwefsoehrebhaktahhe WaghdstdgeehEwdf denpesy at wiceaf t he

surface Oiuxﬁ‘eectfﬁg‘: Caon%%%%, rréﬁa‘cﬁ%%ﬁcg%%%%%o%eiz’? £RE g0 écgc%%tdx% an
i nfrared Teff ow devi ce. “Subsequenfy, "using an u £ragdni c 20 scanni ng
damagé- sezbepinyidevizan jatgiaerlofra v sdnBéofdantdops% 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. Subseguently, using an ultrasonic
290 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 -S5°C to 125°C for 15 minutes, examining the inside of the
30 semiconductor rpackage with an ultrasonic scanning
damage-searching device, and by evaluating peeling of a bonding

interface, cracks, etc.



package was exam ned, and it was evaluated with respect to peeling at a
bondi ng interface, cracks, etc. PCT resistance was judged by treating the
sem conduct or package after the reflowtreatnent in an atnosphere agt §@F17[@|
and 100% of humidity 25 for 200 hours,6%nd eval uating the peeling at %

bondi ng interface and existence of oozing of an adhesive filmresin

t hrough via-holes of the outer connection part. Heat cycle resistance was
judged by treating a sem conductor package in an atnosphere from-55C to
125C for 15 mnutes, examning the inside of the 30 sem conductor package
with an uTQIPJa%o'hl ¢ scanning danmge-searchi ng devi ce, and by eval uating

peelin agoondirlg interface, cracks, etc. 69 Table % SER: 2004
vi scosjty nIlack Resi|dualMeSanpy esivridsing M6 5GOS| ty V(??f“é r§1°l"ol oadieiatlil e
conpon nt 100C140C160 C180C100C (g/ f ) ( % 180C S componet
163600001100042001(40085062r 2—Sanpie 17339002200 NAD3ZOI0bA L. 8, 4o, Sappl e
311000 00280000014C0@9@)7@000@@4@0) E(C@m . 1%rﬁ3| g
4990000360000200000110000941. 4 Conp. Sanpl e 53500688660 P500620570183 5
Conp. Sﬁlaipie616590047e2:39c67882:28a 6| Compp. $ampbe 74006820160508Q- - 2Tabl ¢ 6
PhySi cat propet t+es—of —theradhestye—frtmnycur eod fULi Ct ::dﬂpl eyt qsg I CL.
Modul ulsS2Ru: gbe t hgr n’df’”( MPa)Y&%8ef {i ci'8nt |of *Expansi*éh 25C250C-165 o 150C
Sanpl e &ngg%g% 11006000 | 2800000 1400000 790000 14 10 0.5
Comp. Sample 4 290000 160000 200600 110000 9 4 1.4
Comp. Sample 5 3150000 6600 2500 620 570 18 3.5
Comp. Sample 6 5900 470 230 67 88 22 B.6
Comp. Sample 7 4000 320 160 50 80
Table &
Physical properties of the adhesive film-cured product
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 3 150 3 112
Comparative Sample 4 800 12 125
Comparative Sample 5 c00 15 105
Comparative Sample & 1000 2 110
Comparative Sample 7 800 3 108




Sanmpl e 1713003102 Conpar ati veSanpl e31903112 Conpar ati veSanpl e480012125
Conpar ati veSanpl e. 500015105 Conpar ati veSanpl e610002110

Conpar at i veSanpl e78003108 5 70 Table 7 Workability and press-bondi ng3 0 SEP 2004
property of adhesive film3 0 SEP 20047Pr ess-bondi ng property:

Lam na- pressure/ timePeelingng Foam ng ting(lower colums:

t enper at ur e) propert ydt propertyQ O5MPa/ls 0.2MPa/l s 0. 2MPa/ 3sfronturi ng
dicing 140' C180' C140' C18fl' C 140' CI BO C tape Sanpl e 16GoodXXX000GoodNone
Sanmpl e 17GoodX00000GoodNone Conpar ati ve GoodXXXXXXGoodNone Sanpl e 3

Conpar at | ¥8b¥8i dXXXXXXGoodNone Sanpl e 4 Conpar ative GoodX0X0GoodFoam Sanpl e

5 Conpar awwﬁﬁ’sghu@g Q%I @q&%ﬂfmé&@@p@ww%ﬁ%mafﬁm ve

OOZlng\uuL S ”““u PH-€5S uuuu:n” pr-operty
Press-bonding property.

Lamina- pressure/ time Peeling Foaming
samples ting {lower columns: temperature) property at

ropert .

PXOPEILY |5 osMpajis | 0.2MPa/ls 0.2MPa/3s from curing

dicing
140°C [ 180°C | 140°¢c | 180°c | 140°¢C | 180" C tape
Sample 16
mple Good X X X O O O Good None

Sample 17 Good X O O O O O Good None
Comparative

Good X X X X X X Good None
Sample 3
Comparative

Void X X X X X X Good None
Sample 4 ’
Comparative

Good X O b4 O ; . Good Foam
Sample S
Comparative . Peeling Foam
Sample 6 Oozing x O O O i ’ impossible
Comparative .

Oozing X O O A ; - -
Sample 7

O - good press-bonding property,
A : excessive oozing,

5 X : poor press-bonding property (with voids)



5 X poor press-bonding property (with voids) 3 0 SEP

d : excessive 00zing,
2004 71 Table 8 Reliability of sem conductor package prepared by ad gfége
film Refl ow resi stance 11PCTHeat cycl e resistanceresistance) 245C26 P~2004
Sanmpl e 16GoodGoodGoodGood Sanpl e 17Good&oodGoodGood Conpar ati ve Sanpl e
3GoodGoodGoodGood Conparati ve Sanpl e 4GoodGoodGoodGood Adhesi veAdhesi ve

Conparative Sanple 5filmfilm-

Cohesi veCohesi ve failurefailure

Adhesi veAdhesive filnfilm- Conparative Sanple 6Cohesi veCohesi ve

failurefajlure
No oozfngESEEFh

) Good: No peeling at
adhesive filmresin fromvia-hol es of outer

i nterface,

no cr acks,

etc.

part Fronrgabked 15 tiyoo B,s dnti caasishown phledia geher aghesd tey Bdhesiok fiem

present i
105 Pa -
or |ess,
part for
wi t hout

at the te

adhesi ve
reliabili

NMventiom Tas a et
s, tack |load of 2t
and it can connect
nmounting the sane
| eavi ng voids at a
rm nal s.

g viscosity at 1
OReX( cyf resipsinpgal’

a semconductor c
with a pressure of

OOCor—1TEss
10 voF&Xile

Ni-ps Aldn a0 20

as small as

of 5 X101
C OFAFGNeYR! €of

UL &1 ¢ ofeat
0.01 to 0§

Ther ef or e |.

bopgi ng i|nt ehage,
t he present inve

and wi t hout
hti on can 15

causi ng an
provi de an

Fd el

t v/ | Annl
C . T

ot ri ol
~J T CAT

exgel lent in preggdzond
nd

i NGz qyPpe

reabi 11+

rty, cower kab

litgoaad

LELAZA® K= N o |

CTTOoOT 1T 1T ¢

2) Good:
5 connecti on

olX
3%

i on
MPa,
ooze

n
T\t

Sample 17 Good Good Good Good

Comparative Sample 3 Good Cood Good Good

Comparative Sample 4 Good Good Good

Adhesive -

film - -
Cohesive
failure

Good

Adhesive
film
Cchesive
failure
Adhesive
film
Cohesive
failure

Comparative Sample 5

Adhesive

film - -
Cohesive
failure

Comparative Sample 6

1} no cracks, etc.

2}

Good: No peeling at interface,
Good: No oozing of the adhesive film resin from via-heles of cuter
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 wvolatile component of 3% or less, and it can connect a
semiconductor chip and an outer connection part for mounting
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 invention can
15 provide an adhesive film excellent in press-bonding property,

workability and reliability.

Industrial Applicability
The adhesive composition of the present invention whose

20 wherein A is the total

A/B ratio exceeds 1 and is 10 or less,
amount of an epoxy resin and a curing agent and B is a weight
of a polymer compeound, has an excellent moisture resistance,

reflow resistance and heat resistance, as mentioned above.



The adhesi ve conposition of the present invention whose 20 A/Bratio
exceeds 1 and is 10 or less, wherein Ais the total anount of an epoxy
resin and a curing agent and B is a weight of a polymer conpound, h3$ SER 7004
excel l ent noisture resistance, reflowieesistance and heat resistance, as
mentioned above. 3 0 S E P 2004 72 Further, by using a phenol resin with a

| ow noi sture absorbing property represented by the general fornmula (1) as

a curing agent, it is possible to inprove noisture absorption resistance.
And by using an acrylic copolyner as a polynmer conpound, an 5 adhesive

agent excEMEERET . nbYefs v reghsn@dceesan beths diowedoipyutrerabsprbing

cross-|i nEEB§e§tt§(ucfte'ﬂ)rr%§enlt::lérdF BET 1 NS £ AGEY1A C(£0P0L yméufg%% ses

imm scible wth fhe epoxy resin,” the resin 1s separated into two
after curPAGRt ol GilPePaFs BxEeHoehIP T aUA R At uie 8l SeAR taPRete s YRR eXhi bi t

a reflow pggi %g?:ﬁl%;in f ak0akhe 136 Wdo 1naRi ANd: the fiedt ¢sspStadcepf the

epoxy resin, : urther, "by optionally adding inorganic fillers, an
adhesive B9he5&VEbRdrREEXFEhl & hilh rEfday ¢¢ s eatapi ha cherpgerdt ure,

hi gh peel B9 sdrin@it heBbs@- DigRiheManatdtifre WM t hryacheL] OWiGl@Ckthis
preventlng effect and excellent reflow 15 resistance. Further, by using

t he adhes %Y&éﬁp%%?ﬂ%‘he’bflst h’@mbﬁéééﬁﬁ Wi bl &kt BROXUT etfifesthE ¥¢$3R can be
plrjepar ed, i_ﬂ’f‘ééﬁﬂétaf§t@d((ieﬂtl_cﬁﬂho ﬂlﬁb§é§lra:frtgarpﬁﬁﬁeg?y to gaid?;i bhogkd &1 1det o
above- nenti.one properti es. eci a , adhesi of reactive rubber
Fype 20 wPPRSEIEROPEEFh (ST & EERS R IR PhEhURsF 6oL FEFHREAIE be
kept 1@t rohm édenpeiate®id and vhnthes tare sirancehioEhtheoayvesny i onsid y has

to be use Lt hi short, ti after . purc e. .Thi . fect,.qf | argely
noder at i ngt\ténfy‘;eL |f.1“m ha i’onb#oggtﬁfg && iv"’}‘{]@fnogf t ‘ériaﬁ%‘éi \%lgieiljr%'i gaA
si gni fi captthegbvencaddbei ontaihedadhebi gehighneprepar edofvbus the idiesi ve

conposi ti pAnAk LRGB! SFEM .ﬂt%»ﬁmgi ggrf%ggt%oaeeﬁu%h ESHLQQQGH%O wii pand

'
an outer connection part_ with wirin nDuntlng the Same wth a snall
press- bondli n§epte¥sufEackhepepyentings ekéerrentndn presslephdi TR Ioperty,

wor kalgi | i t¥sandand@.reliability,

Further, by using the adhesive composition of the present
invention, an adhesive film can be prepared, which is excellent
in storing property in addition to the above-mentioned
properties. Especially, the adhesive of reactive rubber type

20 with a short life is improved, whereby the adhesive film can
e kept at room temperature for 2 months and more, which
conventionally has to be used within a short time after purchase.
This effect of 1largely moderating the limitation for
productivity of the adhesive film is significant.

25 In addition, the adhesive film prepared from the adhesive
composition of the present invention c¢an connect a
semiconductor chip and an outer connection part with wiring for
mounting the same with a small press-bonding pressure, thereby
it is excellent in press-bonding property, workability and

30 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

35 mounting a semiconductor with largely different thermal

coefficients of expansion.



Further, the wiring board for nmounting a sem conductor and the

sem conduct or device using the adhesive filmof the present invention has
heat resistance and noisture resistance required for nmounting a P 7004
sem conductor chip on a board for 35 mounting a sem conductor wth IérﬂgseEly2
different thermal coefficients of expansion. 30 SEP 2004 73 CLAIMS 1.. An
adhesi ve conposition for bonding a sem conductor chip and a substrate for
nounting a semnm conductor or for bonding sem conductor chips thenselves,
conprising: (a) an epoxy resin, (b) a curing agent and (c) a polyner
conpound with a wei ght average nol ecali®e wei ght of 100, 000 or nore,

wherein a ratio of AAB exceeds 1 and is 10 or less, where Ais the total
wei ght of (a) the epoxy resin and (b) the curing agent and B is a wei ght

of (c) yhe pohyneiheéotPeshpadit Vdre feirnboodpogentsmifcariicidhieshve
conposition are separated into a sea pha n a S
section #f L?r";f}%ﬁaé'i‘?e Lo "D X %g@%@acrlfg% gg E??’ %On'd%% 0,
wher e X iserakodideatefr thepseadhqinasiereandcympsighngar (e%ﬂ éh QWY@’I@éhB phase
2. The adhesive_conposit,ion.acGor I Aefabief e (H,
in hour)d(g’(f? HCPEAPR FHBW %ﬁ%ﬁ(nﬁ ag%mgméﬁggf”@dﬁ}e%%%\ﬁtﬁ a:dt@l%ﬁt rég{lnd ab\/\el ght
fracti onmAlecofl e wedigitt of 1@, 0@ ol e bakededh Bh&2taCalCtwdy §ht of
(a) the epoxy .res ) n th aRdefe) c&he1 PRt YHRE satiasfies a
rel ation e%elf(fgrééisegt %lad £g|-jf6 %% 8%% %I@P@A ggaglhey ye corrpo%?tl accordi ng
to d ai mtlzeoepza,xyvmrelselman@a) héhép@a@ylﬁ%sﬁl?ﬁ?’é LR P @pd’i&ﬁﬂ(}bts % havi ng

a softening .o queISQQm gupger%@w%aéyﬁ%rﬁy@@m@@fwﬂewﬂem@od 4.
The adhe5| e co ition according to any one of Cainms_ . #an‘i wher ei n at

| east on@Qﬂ‘pr(Se})tJt% agFoRGPRESTRIAMAL P 1) SERePNEGFI AR agRnt® RESwSound

conpri si ng, 3 QLA RG atPm Qirehetadhesiand eomaaesdict DO dccandisngangeany one

fd 1to 4, wh (b) th t th
SRR S on ey et SR

area of the island phase.

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

relation represented by H 2 140 X ¢*.

3. TheadhesivecompositionaccordingtoClaimlcnrz,wherein
(a) 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.

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 a bromine atom.

5. The adhesive composition according 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.



74 6. The adhesive conposition according to Claim5, wherein (b) the
curing agent is a phenolic resin represented by the follow ng general
formula (1): OHi GHCHCH (R 1)n (R1)n, ~ (1) (wherein Rl may bé U:5h& 2004
sane or different, each representing a hydrogen atom a hal ogen atom a
Cl-C10 linear or branched al kyl group?4a cyclic alkyl group, an aralkyl
group, an al kenyl group, a hydroxy group, or an aryl group, n is an
integer of 1 to 3, and mis an integer of 0 to 50). 7. The adhesive
conpositign acc y t_.he. _pol yner
conmpound |%s an g%%xgghéglgg cgﬁf‘%g tgoga%c ¥%{1§%po?yrrearm\}\ﬁq§ hegel irf

i i sci bl b\ theagurdpexpgesdi is & p‘ﬁw@d@emaﬁemmqm@aamdaduortdlmg to
Caim?7, waehelAngt Bgnggggy fg,rr%gﬁacqrit jyai ning acrylic copol ymer contains

gl yci dyI acrylate or “glycidyl nethacrylate repeating unit in an anount of
0.5 to 6.0 %by weight. 9. The adhesive conposition according to Claim?7 or
8, wherein the &¥d x gr oup- cont ai @hgy acrylic copol ymeOI-has a gl ass
transition tenp of OCt : s orrp05|t|on

according to an Lt d ag)[s by wei ght
of the curing erato base B s of th ot al
anount  of (a) R{P oxy reS| n (b) the curing agg‘r}t OH 11. The
adhesi ve conposi t1on according to ‘Any one of d ains "to 10, further
conprising (d) a fwhemssin3R) SndyP 120041ig5 éameTheradheSfmeemnp@dH on
NG € o oy sd L8 b B ddth Gbhe” 5180 AVELSRS SRS ©

' linear 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).

7. The adhesgive composition 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 composgition 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 Claim 7 or 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 by 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 te 10, further comprising (d) a filler.



0.1 m 13. The adhesive conposi-tion according to Caim11l or 12, wherein
(d) the filler is an inorganic filler and the inorganic filler is
contained by 1 to 50 parts by vol une based on 100 parts of a vqungmﬁU%M@
resin. 14. The adhesive conposition according to any one of O ains to
13, wherein (d) the inorganic filler i%5a filler whose surface is coated
with an organic material. 15. The adhesive conposition according to any one
of Clainms 11 to 14, wherein (d) the filler has a contact angle with water

of 0to 1l deg 16. . The adhesj ve c 0Si accordi ng. to.any one of

G aims 1180 18T REARCAIE SR oL AT U DABCELr i P M 17
The adhe5|ﬂe thep@sllenﬂna;emwdvagage pﬁ@tiﬁ&f(ﬂldﬁehan ok DOOEB,pMMﬁJein an
area rati he sea phase in a section in a cured state is larger on a

surface than 5 a position 5m fromthe surface. 18. A nethod for producing
an adhesive film which conprises; (i) mxing and kneadi ng the adhesive

composi ti gg aCC?ﬁQ' Q&hIte@EycBHlEogflt%ﬁ' E%c%z:hﬂ §7 £d ”dl%%ﬁrlelsed}celz or the

absence o vent to prepare a varnis coating the obtained
var ni sh oWharedppbdt the fildey 1gian jnargrngctiel uppod: the imausmndd wit h

the varni $hitar PhankAm0B6S ¥8 4d barek B $h24ke Be?se&%xﬁﬁ?b@séé&ﬂ:é i1 m

wherei n the adhesive conposition according to any one of O ains to 17 is
formed i nPS & VPLRMef BEmthgo *SBR™2004 76 20. An adhesive filmfor bondlng a
sem conductor chip and a substrate for nmounting a sem conductor or for
bondi ng sen1conguct r ch| s thensel ves, wherein the adhesi ve_fil m can

per f or m bditdi ng’ F2bY QW%EW%W 815118 f S 1awde 21
An adhesi ua tol nnaf owhbeadhngda skal Coothshide £hleanis aa Kildsdr afrerdeor
nmounting a nlconductore%rw&%% bondi_ng_ .sem onduqﬁor chi ps thensel ves,

wher ei n-aSHEEACS; 4E0SCRY 3 Crddni "

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;
(i) 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 cbtained varnish on alsupport film; and
(iii) 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 intoc a film

form.



thereof at a press-bonding tenperature is in arange of 5 X 10 to 1 X 105
Pa s, a tack |oad neasured according to Probe tack test at 25C is i

range of 2 to 20 gf, and the residual volatile conmponent is 3.0% or M§§£1M4
22. The adhesive filmaccording to claim 21, wherein the adhesive film can
perform bondi ng by heat-pressing undefféa condition such that a
press-bondi ng pressure (F) , press-bonding tine (t) and a nelt viscosity

at a press-bonding tenperature (i') satisfies the following fornmula; 3 1

X 10 F(Pa) - t(s)/T} (Pa - s) - 5 X 10 23. The adhesive filmaccording to
claim?21, wherein the nelt viscosity thereof is in the range of 5 X 10 to

1 X 105 Pays, ral skgastiat rone peinbomding tenmpetialdiducangeclofp 14¢ o 180C
24. The adhesive filmaccording to O ai.m Z%W\gnerei n %%r{po%qultdin%f t he
n

adhesi ve FUIFH B s R atEBNTHE t R0 SRASES *se&'phase and an rsl and

phase in @ sesdhdicidr &L hshabevesandhareati th&/adhesivea Yngarof 0.1

to 1.0, wherein X is an _area of the sea phase and Y | a fy tche

i sl and pHeet o bopgd ngyREdiSAF Tﬁﬁerﬁsdc%%k”aitﬁ‘ga tporeél.salflln?s f%?%ﬁéf%‘?r? 'EShe
adhesi ve pigd m can perform bonding by heat-pressing with a pressure of 0.01
to 0.5 MPa. 3 0 SEP 2004 77 26. The adhesive filmaccording to C aim 24,
wherein an area ratio of the sea phase in a section in a cured state is
larger o a sunf achddiae dtila posi boodisem & romitrndirtateshdy anhé

adhesi ve fil maccor dj t y. .one .of [ 13 @26, sphenpiniismgrel t
Vi scositf?%%?’é%?eatf%o "%\‘g?cﬁ satlssgn?(&?gi}jclsa s or npre. 28. _I%hgre

adhesi ve $éhinandordong dhip@ athergelwasr e gidti 8 BFlh nBI§CR[<osity
at 100C O#h%f§$§%ﬂ?aaggggg—ﬁbﬁggﬁbtYeﬁﬁerétﬁf@sﬁsbﬂﬂdﬂ&@D@ﬁ”ﬁﬁratmrfﬁis in
0

a range o 103. 29. "The adhesiye film accardi to any one of
dains 2ltec R&0°WRRCH. hastachedIhgas H:‘Céim%fd@ gl—fo 5%19[1\?% Bt ror e.
30. The adhesiye,£id m.agcandioe He ARy ANEEQfakd @hebrdditiaal volatile

component is 3.0% or less.

22, The azdhesive film according to claim 21, wherein the
adhesive film can perform bonding by heat-pressing under a
condition such that a press-bonding pressure (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
viscosity thereof is in the range of 5 X 10 to 1 X 10° Pa s,

at least at one point of a temperature range of 140 to 180°C.

24 . The adhesive film accoxding 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 2 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 tc Claim 21, wherein the

adhesive film can perform bonding by heat-pressing with a

pressure of 0.01 to 0.5 MPa.
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29, wherein an average coefficient of thermal expansion thereof at -65to
150C is 50 to 150 ppm C. 31. The adhesive filmaccording to any one %f

Clainms 22 to 30, wherein a storage elastic nodulus thereof is 20 to Ab¥k 2004
MPa at 25C and 3 to 50 MPa at 260C . 32. The adhesive filmaccording to

any one of Claims 21 to 31, wherein thé residual volatile component is

3.0% or less. 33. The adhesive filmaccording to any one of Clains 21 to

32, wherein the |am nated and cured product thereof does not suffer

peeling with a dianeter of 2 nmor nore during a heat treatnent at 260C
after noisture absorption treatment. 34. The adhesive filmaccording to any
one of O &fms 2TheRARSSivRdridith aCRPERABSSt BICh AN ZdheWhoEein AR I13BRSF is 10

to 200pm ra8%c AP b esdd @Hadamiwha Ce &OTBM 1:5£% EWRehlagt aekefs | 1anefer of

t he adhesive filmaccording to anyone of Clains 21 to 34, wherein 14 3 0
SEP 2004 P8 fh8YTLRSE &HBEsiFe of POMitdPSr SHEls LxoRutihgy Sy&da&® -accor ding to
differential scanning calorinmeter analysis (DSC) in a range of 0 to 40%

and t he segond hesi.ve | ayer.has_a content,_ of the ol [of0) ds which
"0 ot oat of Tt nant PRaR B g i 8L frPRRLE] 68 Y iR P or b, or
has a curizeg dhgreénby DSCt whschsisygrkatecftdanithal of ldesfis st A ayer
by 5% or Eep,30. JA %%%‘ng board for nmounting a sem conductor with an

adhesive film erein € adhesive filmaccording to daim35 is provided
on a sem conductor nounting surface of the wiring board in a way such that

the SeCO”Qaf'a‘dhe%héeaciﬂ%]éﬁx'ré‘yglrlni SckBraG Bt A5 4 tNewhkibig RO 37 A
sem conductor chip wth an adhesive,filn wherein the adhesive film
accor di ngofoaangi b BES£eshEYvRHeHOBNC 0T skef T Al e lhivp sGPal ey such

that the &i ptsadbesayRgftémpelAyeFe iis iR §ORIRES o 1hxt e wenl gonguct or
chip. 38. A sem conductor device, which conprises a structure in which a
sem conductor chip and a circuit board or a circuit film are bonded by the

adhesi ve tiol.m atker dingsti0eCEalm 36corhengi to de dne Sdf avtheshy e f idan | ayer

is in contact with the . o
28, which has a peeling strength at 240°C of S0 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
suffer 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 200um.

35. An adhesive film which comprises two laminated layers of

the adhesive filmaccording to any one of Claims 21 to 34, wherein



sem conductor chip and the second adhesive filml ayer‘ IS in contact with
the circuit board or the circuit film 39. An adhesive filmw th a support,
wherein the adhesive filns according to any one of Clainms 21 to 35¢an 004
| am nated, directly or internediated by another |ayer, on one surfé@(ﬁgr2
on both surfaces of a support film 4fg The adhesive filmwth a support
according to Claim39, which further conprises a |ayer for protecting the
adhesive film on one surface or on both surfaces thereof. 41. The adhesive
filmw th a support according_to_Caim39 or 40, wherein the support film
i s a heat thésts¥ahradhqsive 13 1apbayepa® 4 SUriRg dEBESF REFPTH I (4P a

support ageerdirefttaladya®ien®fca 1@t e39ahal¢disWiese) i Rersupoet film
has a gl ass trangltlon

t enper at ure_of 200C or re. 43. A wri oard for
mounti g B 5ot BNt o e RN IS e e iadna WRSRATE (o et ve
filmof applomerofofpeun®s wiidlp i35gpeatbe wtiesina bifl thei fivst fuport of
any one o inms_, 39 . t0 42 i rovided on.a sem conductor chi I ng
St face “BY ABWPRFHE Boararohh SN CaTaIRSE G (IR e te 111 m
wher ei n t whichdhesgveaterntbénanlyabnef ofhel st Zlaver 3F dry tdre medisesi ve
film with a support of any one of Clainms 39 to 42 are provided on a
sem conductor chip. 45. A nethod for producing a sem conductor device which
conprises36¢1) A wiepngf Hoanchafongmehatinfes vemicondiceay waghofn d ai ns
21 to 35 Qahégﬁvédﬁffmy%«%}féﬂé'ﬂﬂ";th@ AGRYPPOE f Ofn 2RR%rANSLEo@ IR 339 to 42

on an opposite surface of a wafer on which a sem conductor chip is forned,
(2) a stepSPrPERIRAITHE SeFicongucise BRUPheNPafithhRel ChdHaiWigimgd m or

adhesi ve HbhpaWih e arSHRARIM tHad) tReSEEBoAR §8heEDGet NE1haATE Y&t e waf er and
t he adhesive filmor the adheswg filmwith a support as a whole; (4) a

step of pEBPERGTtH&LHi ERRgWEZPE%t B°§EFe a seniconductor chip with an
adhesive film and

37. A gemiconductor chip with an adhesive film, wherein the
adhesive 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 film
are bonded by the adhesive film according to Claim 35, wherein
the first adhesive film layer 1is in 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 resistant film.
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(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 conductor device wherein a sem conduct®f SEPigy
is mounted on a wiring board for nmounting a sem conductor internediated
by the adhesive filmof any one of Claf#s 21 to 35, or the adhesive film
with a support according to any one of Cains 39 to 42. 30 SEP 2004 80 47.
A sem conduct or device having a structure in which plurals of

sem conductor chips are |am nated on one surface or both surfaces of a

W ring board for rmug%i ng a%relm' cqonductor, wherein Ci,he adhesive film of
any one of2d ai hEeAdResREe B} CRIRFIRROT Y jAGRIHA S tuBRpdrenePtany one
of d ai n6C32ime #P ticsa Usathdrain 8hel AgsioNEibarth 9@ hehvearr-drie siidrd ng
board for _nmounti @g a iegi %mlg:duct or__and the sem conductor chip, or bonding
between CREPEEREERAGE 6° ||5’§: {f7&feel ves. 48. The semiconductor device
according to Claim47, wherein the wiring board for nounting a

sem condugt,or i i r e i i rdi ng
fo O aim a6 wiol g P B0 foulEind 1f BATCEARRLE Aoy S et T
bet ween amdhgghwsi felimayehenadn e mdwmsdos éd lohiph, adurdng @f gHedess of
passing t - ACEL; - pal fLer iiélte“ ption
t r eat ment Bgt?&gatf)gonl{:)gheé g%&%?@%{)ﬁiéﬁ%ttﬁaa %S%fﬁ%e&h%ﬁp it yégfc%géﬁ or 168
hours. 5039The 4dihesiprovidad secar dengceaderapm Sip dwt SidFuyiace an

epoxy resph, a( Rirdngublbagagagent and (c) a polymer conpound with a weight
aver age 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 and4@b) thesemictgdagest chng WBitls &n Vidlghdiwd fX)m tleepolry e

d. . Th d i fil di Gl aimb50, wh ' hal f-1if
(R i n hofRfest °8 FETmY pB Sba ChftBF T hog 2t reathe Bt oboe it e
wei ght fradthoa guppottaofieaght onefof cflatres pbf yersbases orovived aral
wei ght Ofa(gémﬁg8n88%§%r 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 peeling the dicing tape togive 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 3% to 42.



resin, (b) the curing agent and (c) the polyner satisfies a relation
represented by H? 140 X ~Z. 52. The adhesive filmaccording to Caim50 or
51, wherein (a) the epoxy resin is a solid epoxy resin having a so%gépﬁ%m
poi nt of 50C or nore as neasured by a ring and ball nethod. 30 SEP

poi nt of 50C or nore as neasured by agung and ball nethod. 53. The
adhesive filmaccording to any one of Cains 50 to 52, wherein at | east
one of (a) the epoxy resin and (b) the curing agent is a corrpound
conprising a bromne atom 54. The adhesive film accordi to ne of
Cains 50010 98seWhePBRHCEBY 4918 UPRHY EGeRt L St B BHEN ith a

hydrogyl &f%%nf:%&h%ﬁé@@% @hééoagéeﬁamngpé@ 055on$heuadlaeﬁl v fooltim
accordl ng to alm ereln the curin en en IC reS|n
r epr esent B B He f%l""ll&?m"ﬁé) @é&é%mqwm%g(ﬁ%% $u%_‘9 ) n

gRé) n ti )tl(%@!]’@éﬁlv:%lfﬂhﬁ be driiecsan®s on adinfef 21 end ,35egcin t}}i]@ém‘mt\nl eng a
ydrogen atom a .hal ogen atom i near r anched._ al kyl__group,
a cyclic ’g 17 %pﬁ?% ﬁfkﬁanPBﬁpOfa(a{%f‘RE@ﬁ? o7 o‘g%, d:kgleggroup,
or an aryét gIemtp; dnd e img dgerwerin T Heo wd,r jaowd bmansi far mmeg‘elrng)fa Oto

50). 56. sive fil ccor di

wher ei n (%3’“%%%“%‘6?@%? %ﬁ%&)un Tlg&ar{r]&ecg{)%(/ry%&r (?dp 0(;;lcont aini &aﬁ%

copol ynertwhi sdmisondutscrbbbipist hhamsepegy. resin. 57. The adhesive f| | m
according to C aimb56, wherein the epoxy group-containing acrylic

copol ymer contains glycidylacrylate or glycidyl nethacrylate repeating
unit in ah8anoubite cfend,nduc0 dswyrensghrding. toHel admesT verltgyann

accor di ng, 9 Qﬂﬁfﬁoghﬁomsmwng heeRoX¥naneYRCaRt alidg Aty i ¢
copolyner has

board

49, The semiconductor device according to Claim46, which does
not suffer peeling with a diameter of imm or more between an
adhesive layer and a semiconductor chip, during a process of
passing through a refleow 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 mere,
wherein a ratio of A/B exceeds 1 and is 10 or less, where A 1is
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 adhesive film according to Claim 50, wherein a
half-1ife {H, in hour) of 2 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

relation represented by H 2 140 X b,

52. The adhesive film according to Claim 50 or 51, wherein
(2) the epoxy reein is a solid epoxy resin having a softening

point of 50°C or more as measured bv a ring and bkall method.



transition tenperature of -50 *C to OC. OH 30 SEP 2004 82 59. The adhesive

filmaccording to any one of Clains 50 to 58,

conprising 0.1 to 5 parts by

wei ght of the curing accelerator, based on 100 parts by wei ght of %&g
total amount of (a) the epoxy resin and (b) the curing agent. EP 2004
adhesive filmaccording to any one of &ains 50 to 59, further conpr|5|ng

(d) a filler.

61. The adhesive filmaccording to Caim60, wherein (d) the

filler has an average particle diameter of 0.005 pn1to 0.1 m 62. The

adhesi ve EI
I nor gani c f||

ag%orsgbego; &t 1 60 Qﬁpéd PIJQGH tg]aejllf'nhérgboas an

he |nor gani c con parts by

vol une ba®ed onTREoapheed ves l?amvéFGﬁEdéﬂgt ke a@xlqo\nee@f heimghesite film

accor di ng 520 WYrONe a@f 1&d 8¢ BhebOF 1(Q) e epBRYSHE {1 hnlNEs) e%m&ﬁ]l I'ler
is a filler whose surface is coated with an organic materi al

adhesi ve BIEREadEoPdiCRFPOS P FIEF 16HiNG & MEGY ¥ 2% - wherein (d) the

filler has a contact angle with water of O to 100 degrees.

54.
53,

The adhesive film according to any one of Claims 50 to

wherein (b) the curing agent is a phenolic resin with a

hydroxyl group equivalent of 150 g/eq or more.

55.

The adhesive film according to Claim 54, wherein (b) the

curing agent is a phenoclic resin represented by the following

general formula (I):

56.
55,

OH

CHE_E:;}“CH Hf{E:g—*:HfjiéE;

(R, R), /m (Rn
(wherein R?! may be the same or different, each
representing a hydrogen atom, a halogen atom, a C;-Cig
linear 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).

The adhesive film according to any cne of Claims 50 to

wherein (¢} the polymer compound is an epoxy group-

containing acrylic copolymer which is immiscible with an epoxy

resin.

57.

The adhesive film according to Claim 56, 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.

58. The adhesive film, according to Claim S6 or 57, wherein
the epoxy group-containing acrylic copolymer has a glass

transition temperature of -50°C to 0°C.
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59. The adhesive film according to any one of Claims 50 to 58,
comprising 0.1 to 5 parts by 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.

60. The adhesive film according to any one of Claims 50 to

59, further comprising (d) a filler.

61. The adhesive film according to Claim 60, wherein (d) the

filler has an average particle diameter of 0.005 um 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 tc any one of Claims 60 to
62, wherein {d) the inorganic filler is a filler whose surface

is coated with an organic material.

64 . The adhegive 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.





