*159159* SPECI FI CATI ON 5 ADHESI VE COVPOSI TI ON, PROCESS FOR PRODUCI NG THE
SAME, ADHESI VE FI LM USI NG THE SAME, SUBSTRATE FOR MOUNTI NG SEM CONDUCTOR

AND SEM CCNWWMM%LTechm cal Field The present invention relates to
an adhesive and a process for producing the sane, an adhesive
film 10 using thgy,adhesive conpositibh% a substrate for nounting

sem conduct or and a sem conductor device. Mire specifical- ly, it relates
to an adhesive conposition which can forman adhesive filmthat has enough
heat resistance and noisture resiSPEREEIERFLPNed for nounting

sem conductor elenents 15 having a |large coefficient of thermal expansion
on a sub- strate for nmounting seni conductor, ress an anount of

and_can_su
vol atilizati orPRHEIHEE (GPHEPQ I%%@g'aP%@%€%§SF@%rPR9PBQE§'nEHFhﬁAgﬁne, an
adhesive film nmggmne FAAMEBISING WD GAME ,OBUBS TRMIS IFgre MouNTMINEt | ng
sem conductor, and a ) c |.CEe. round Art In recent
years, ghe nount i ng dgﬁ&ﬁ%ﬁﬁﬁﬁgﬁgﬁ?&@h%@ﬂﬁéﬂﬁﬁia£§§ihﬁgtimreased I n
accordance with the progress of 25 electronic apparatuses, and new type of
nnuntinglﬂ%égﬁgﬁcgig?%F met hod of nounting a sem conduct or package havi ng

al nost the sane size e size of a sem conductor chip, or nounting a
bare chip, call ethehyeswat el paekiaben orethies ¢ zan padhagevé heompoaiter,
sinply ref N OSI7A | I ) e

I nportant c %_r%gcétrgc} ?éstilD CS ?%sr fagp uﬁ?‘%ﬁiﬁga?g?hg%ﬁ%@ %uﬁ?%%g?ﬁ%?gg%m

vari oud el e&3¥ifhiehe ARSI YR | coMPeS At 5@fi candwes brake eheht MPYnELNPabi lity.

In the reliakidddduct it e4c@NAeséhPBoRLELHE | EYiagai NEbr8Sshbel erbafat i gue
is directly responsiple for the rgﬁlablllt of anogpgaratus u5|ngmt2e

mount ed boar¥r ahd TSI HRT eFor R a2dhephppeompositl hich can fo n

adhesive film that has enough heat resistance and moisture
resistance required for mounting semiconductor elements

15 having a large coefficient of thermal expansion on a sub-
strate for mounting semiconductor, and can suppress an
amount of volatilization at the time of use, a process for
producing the same, an adhesive film using the adhesive
composition, a substrate for mounting semiconductor, and a

20 semiconductor device.

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

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

35 thermal fatigue is directly responsible for the reliability
of an apparatus using the mounted board and is therefore a
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very inportant issue. One of the causes of lowering the interconnection
reliability is a thernmal stress due to the use of various materials having
different coefficients of thermal expan 5 sion. Since the sem conductor

el ement has a coefficient of thermal expansion as small as about 4 ppni C,
whereas the wiring board on which el2cronic parts are nounted has a
coefficient of thermal expansion as high as 15 ppmi C or nore, a thermal
strain is caused upon a thermal inpact, 10 which in turn generates a
thermal stré8sY RebEaRkt&S8WOng nounted thereon a sem conductor package

having a conventhohabe | €3¢ ELGE5Bs SYEN1 8Re ERg20He §£EErE@ﬁn58910ﬁ6|'ab'l'ty

by absorbing a therpmal stress at a portion of the |ead franme. 15 However,
in the baret®hipPhphRYi A, 2athetned 6FreéénﬁBEtFﬁgt§ﬁ BpBcPfodarépushe

Serhconduff@étQBi@lé0h§v1 rangrbeand aaéfeiciEﬁtgnbfnﬁhbeﬁéﬂ egpRA-a
SOl aer a or

connecti.n aring a sma ection
~cal l ed Bunp®H%%4- usgﬁﬁc% Egﬂdﬁ§?+98nﬁﬁgF8¥ giﬁﬁﬁPByga Oc?ﬁgEéF PRt gf
t her mal strEBermslcempenSianedsonmamlsascabnactungpm¢fC|ownéheaebyhbomering
the interco been_k that introduction of a
resin calle@fgf%éo$°?£§e%meen %%e %%ﬁ?5§3a50P8F98I8ﬁ8nFOHH e8h82§i Pi ng
board is ef¢eeffieié¢nt dfispeesmal ekpathéonmhs Bhgbt Besd> pom#Ver prt he
nunber for | NQ+. 1.S: A1 RGT a t he
other hand MoRey ) HBHALLckasn' 16T 23500 BHEATH Blebld1 ThAbaCE
senicoﬁ&hct%ﬁlcﬁléﬁeﬁHIBOGQHQFatﬁg paﬂhgrmagesﬁﬁﬁﬁﬁg board usi ng conven-

tional wire bondAnQubé‘@i‘\@t@rhabDn&hz‘néuﬁ?éaogheEQS baagemé’goﬂgﬁ& B¢ coated

with a resin for encapsul ation fof protec- gﬁ he*wire S i ncreasi ng
t he nunber B?Cgﬁ%%sh¥6+ngnﬁuﬁ?ﬂﬁ@ntESPaéaﬁeﬁé aREc8UEBgREhEFPWARA ot her

el ectronic soartnasamdpangslhanimgtyabyoass5tbuﬁ§uae@hEQmalbge@e@é0a85
posed as shown | . Tabl %P ganin at page 5 of "Future of CSP (fine
pitch BGA) %u?°¥ %np?gc eﬁge Pfe article 3 of Surface Mount i ng
Technolldgy, Mar cliowd 98y, pubthshbdréychlp mounting, a method of

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

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

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

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

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

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




Ni kkan Kogyo Shinmbun Ltd. Especially a method using a tape and a carrier
substrate in a wiring board called interposer 1is being put into practi cal
use. This includes systens 5 shown in the above table that Tessera, Inc.
and Texas Instrunments Inc. are developing. In these systens, a

seni conductor device is mounted through3a wiring board called interposer,
and hence excellent interconnection reliability is exhibited as reported
in Shingaku Technical 10 Report CPMP6-121, |CD96-160 (1996-12) "Devel opnent
of Tape BGAf sfuef@gp'MountishaFeciechagyal Mdvahnal29Re. pBblished-by2)

" Devel opmeng; of o Chi b ggzgnf R9Btq, Bek ggseisbfyagnh@EHQHChg£n§S§"%Qbe

CSP and the MArlng ed |nterp hesive
ferably use®hd cPATBHYRF sSehetFABe ndn étWé§én@a9§é§db9alh@ddiﬂﬁéréﬁéér|n

Coeff'C'e”t19fbébﬁég@%tef§@85 QQCQE&&@eGSEhe Tﬁ§§1§98ﬁueégr g§¥éﬁ§ and the

wiring board. In ad ion e adhesive filmis also requir have
noi st ur & r%%?%?ah%et%%da%ﬂﬂﬁrEﬁ%éethﬁFgﬁeﬁéﬁﬁéra?ﬂ?esanﬁu?FHéP 20 from

t he V|emp0|nms©fuﬁ@mt$|1@&tn@rsoaéveloFinghe pﬁOduésets9§tem§¢eas t he
adhesive filmis desir adhesi ve of filmtype

is used in TFRXFRT ufﬁ?ﬁté%VlE?r%ﬁlToﬁﬁg%gsggﬁﬂﬂg hasglfbﬁﬁrpgéadnalnly of
an acryl o 2&anhleéediietdbrpasieepeandbhencar extekfjeent Lytasednndstponnt ed

Brovi | onal EESTEELEERHE 28 TR EYS s uelB ThUE By S81 B03RACTedRREERT
conpri $i0ng BeporrGPMETE2l n, IGRIEpbR) (&8PAT1BDI YPsvelapment afidTape30
I nor gani ¢ fﬁdé £ 3 z@NEsgapanggeshy p O§é8ﬂﬁ£c5?t88ErHHP|'ﬁ8 b5ON1586-

138680/ 1986 oses an adhesi ve [ic fesin, an epoxy
resin, a co bun%e%%k¢9@e%tu©€tﬁhhﬁ SbéﬁdPﬁﬁkﬁﬁé nnlecule and havi ng

prinmary am ne aiBéEWébnt€E@1@@hﬁcéﬁ@u@@éraéﬂeﬁ@nt”QEQQQPCaﬁa|Eﬁé 35 A
nunmber of adhesives of _a ££%? gge co ri sed main

acryl oni t ri YEEHo? LPRAL % EepRR eerRBv@gheglVﬁeféaﬁeéFv8§eﬁave
di sadvast agesrapl hased hwhadhesover§othe thermalnstiresst byukewepgdthkt er

treated at Qi99e£gﬂggrfﬁUégéfficient of thermal expansion between the
semiconductor device and the wiring board. 1In addition,
the adhesive film is also required to have moisture
resistance and endurance at high temperatures. Further,
20 from the viewpoint of facilitating control of the produc-
tion process, the adhesive film is desired to be of a film
type.

An adhesive of a film type is used in flexible printed

circuit boards, and those comprised mainly of an acrylo-
25 nitrile-butadiene rubber are frequently used.

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

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

35 A number of adhesives of a film type comprised mainly
of an acrylonitrile-butadiene rubber are used. However,



for along tinme and that a resistance to electrolytic corrosion is poor.
The adhesives suffer marked deteriora- 5 tion especially in the noisture
resi stance test under severe conditions in, e.g., a pressure cooker test
(PCT) treatnent, which is used for the rellablllty eval uati on of

seimi conductor relating parts. The adhes$¢ve disclosed in each of Japanese
Provisional 10 Patent Publications No. 243180/1985 and No. 138680/ 1986
suffers marked deteriorati on when subjected to noisture resistance test
under severeheoadihesbnesihave PeTsadvantages IhetabbvehathBEBéveaﬁnncebe

used as a prgngegricuhtyyboarereal akag ERESELAl abinibR pegcess

of a sem - 15 cohductor el on a wring oar becagse tﬂgggggyerence
in coeffici&p¥ %fl@%%rﬁﬁmee%%ﬁnEhéh BetRBeRtaRcestAi ebaatEolysicel enent and

the wiring @@ﬁf@sf@ﬁ'ﬂ@ ¢aé§rp0@§é k8hekav@s. sﬁhﬁéngagﬁaara&teglarstack
during reflow. In ad dhesi ve cannot be used, since it suffers

mar ked 20 d%%%?l%?%??bﬁl%hehnsEBFe@?éﬁtPBenﬁF§%EFénFSSF§F§nEBdFESt under
severe conds¢vens condheidsrspenat vrg.cyal preestirer coBdrt eeatneptT) The

t t h f d. t hat d bed.in..J e P I
Pat ont. Publ TEST PR Rb. 255 1849844 B9F B5%, BauirRytifE EFaLerERBABRUS of
t he adhesi veerhitondunotod rebatingppaatece the thermal stress caused in the
heat i ng- i . I
xpansion' bot veehd rendtEud Pt SRR EALRTERCh laf b e S8 R Pvi kR ShET
| oner ed0 soP@h@mtnBUbla@&tlQHSaNeedZ36180V1&§5reﬁdoMoan&BBéSﬁéhﬁgé is
observed af%@Eféfﬁﬂﬁé@k&&edeE¥Ei8r£€§Bn mﬂ gh%g@gtéaetﬁdH8§b¥ﬁ pbi I m

excel lent in heat Tresistance. However s on heaf resistance and
resist- anc%e%bﬁ?%$¢%MF%$Ecﬂn%ééoﬁévgé@e?@ﬂdiﬁlpﬁﬁui@ aj PCTstreatnends sary

that hi gher |evethofabheas é&§é§16@C@aﬁﬂ6t”Bé5&Hé§ 5§shSpanfeelecippaited to
t he adhesi ve f||ﬁ1b¥%|ncrea3|n?é?g é stren th at high tenperatures and
r

el astic modRPFEd LEIAFHRI BADR GrPﬂEP ipg PEof E§s§£r9 B8Mdke an
anmount 16f vobmduttaatebeménonohhe adheﬁgvboaraesbebaueé th¥henfEbeeagaunt

of VOlatilifgtéggfkfcféné 8§r£§é9m£fvgxpgn310n between the semiconduc-
tor element and the wiring board called interposer is
large, thereby generating a crack during reflow. In addi-
tion, the adhesive cannot be used, since it suffers marked
20 deterioration when subjected to moisture resistance test
under severe conditions in the temperature cycle test or
PCT treatment.
The present inventors have found that, as described in
Japanese Provisional Patent Publication No. 2000-154361, by
25 reducing the elastic modulus of the adhesive film around
room temperature, the thermal stress caused in the heating-
cooling cycle.due to the difference in coefficient of
thermal expansion between the semiconductor chip and the
wiring board can be lowered, so that no crack is caused
30 during reflow and no damage is observed after temperature
cycle test, thus giving the adhesive film excellent in heat
resistance.
However, when demands on heat resistance and resist-
ance to reflow crack become severer in future, it is neces-
35 sary that higher level of heat resistance and moisture
resistance be imparted to the adhesive film by increasing



5 higher, peripheral apparatuses are possibly contam nated during the
process of operation. An object of the present invention is to provide an
adhesi ve conposition which can form an adhesive filmthat has enough heat
resi stance and noisture resistance required 10 for nounting semn conductor
el enents having a large coeffi- cient~ ol thernal expansion on a substrate
for nmounting sem conductor, and that can suppress an anount of volatili-
zation at the time of use, a process for producing the sanme, an adhesive
filmusing & @@mks$W%e%@h%o%tthb@h ﬁemﬁes@bgreatendoelﬁ©Unc|mgdulus

sem conduct oF . n B4l LeRdd £OREMET Or pudenbee. 1205 DI SEE EE?ZCEOTEEk%“yENTICN

The adhesi ve conp05|t|on of _the present i nvention is ¢ cterized 1n that
i t conpri sesYEYURN %%d%@lﬁ%%lhzfﬁ}o% Euprnghagedbeshvig acleapolgwet eonpound

i nconpat i blygnaw tiné h&n&ﬁ@%YofeﬁbDatﬁﬂﬂibeibﬁrEQ”EE' ge8ctddin 1blberoand/ or
as. necessar dition, the adhesive

(e) ac ccel erat or
conp05|g ﬂ%ﬂ?ﬁ % ve Qﬁﬁ%ﬂﬁlra%SaPB@EﬁFgﬁﬁs %r%h%?%%%%%Yz%GnFﬂm%ﬂéFe?t i's
separated idinitngwchphpsesesstef dpengtioned as viewed in the cross-section
t her eof . Furtheﬁh% ﬁ? adhes vgh n805|t on_of the present inyention is

h? ve

characterized i J§TE o RIT R brbAveRtiep havFAgPROYSF adR el astic
nodul us at éﬂhﬁBxﬂe]mepdﬁntEan woichecant iermdapsadkesbuposilmonhat t he

B oo oHET e KA SR El L Ealob nahBBhol LelRS POLES,IRUL 0L A0: -aYCr 20°

di anet er of er ern rern
per cenilige ﬁﬂrtmﬂﬂﬁﬁ#%% $¢m¢©@n@@@b@§|e35menba bavengi 8 batgeoceedsby

vol ume. The-psoCess E%rﬂ??&%@ﬂsﬁ@n@ﬂe@y@bgeﬁ’ﬁ@EbP%?EnEbﬁ present

invention is char acteri zed rses m XI ng (a an OX resin
with (b) a $}RMIGRPGERT ardnd dyhat ??"IPI%ﬁappéﬁﬁstﬁ%nam@dl&tn@ftﬁ@la‘éla Ftant

mxture w tfafidn aat PEhe MBImE OFPOUSE, | ACHPBAEEH! BoW f)f‘o&ﬁ@lﬁeoﬁﬁer esin. 5
The adhesi ve fllnlofcﬁgqagresg %%lnventlon is.charac- terized in that it is
ove-h

obt ai ned bysﬁmﬁTnﬁﬁ)? using the adhesive composition, a
15 substrate for mounting semiconductor, and a semiconductor

device.

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



sive conposition into a film The adhesive filmof the present invention is
charac- terized in that it conprises a |lam nated cured product of 10 an
adhesi ve conposition and a polyimde film wherein, when the |am nated
cured product is subjected to noisture absorption treatnent followed by
heat treatment at 260C for 120 secormdsf the resultant |aninated cured
product does not suffer peeling with a dianeter of 2 mmor nore. 15 In
addition, the adhesive filmof the present invention is characterized in
that it hastiporreesrivi nineent sorr bgechitbacterined 0inithatt bt 2compai ses

bei ng cureqnixm% Mxheegf&wnﬁepfﬁ%m@ Pf t%r?ﬂ%?%ﬂtt%‘ﬁdag@?séve

filmis 0.1 to 2 by vol une.” 20 Furt her, t SIvV t he present
i nvention ikl %ﬁ%wa%@%r?&%@rlmﬂ¥¥@@ Fhel§e§@b§§%te@l¥ﬁﬂéetﬂbtbhé§ésaafter

bei ng cur e%@ﬁyxﬂé@%péumel&é@ﬁﬁaﬁfsiéowlﬁmefﬁefe Ey{,tbsgmt he adhesive
filmof _the present invention_ js characterized in ? it exhibits

lowering in flowWMhoRfResSHEe of1lp 95 HRRRTaIeBDCRYCRBLOR okS | gRaraqme

adhesi ve fiteniwed nihatmpﬂttlﬁfobﬁglﬂé@sﬁ?tfohﬂﬂﬁ@tt@@ bdpo¢bazaréeri zed
in that it coqgrlses t he above adhghive films) lamnated directly or

medi at ed by® RfotFEPPOILYEPD HAERnd §tPace or both surfaces of the support
30 layer. FurtheThe tduthesthesi fElhidin tie i poe sesuppovénviohhes chiesent

i nvention | cier u t . rj surface or
bot h surfaces %@e}b &%gﬁqaigré% JF%Ieeré ?%E‘l%‘ggggc{:‘?%%dtﬁ g‘éﬁes?%e

| ayer. 185 T adiRs e @@rwomuh@mngn@em pohyimide Hilmhewhpresentwhen

i nvention "éh&hférﬁ‘fﬂﬁé&e@ufé‘dtﬁ%du%tcﬁméﬁﬁ Sc Sur@%?ﬁ@ﬁﬁeand t he

above adhesive filmdi sposed nount ace thereof. The
senlconduct%bsQﬁﬂﬁk%no@rQ%@m%m%séﬁ%l©%%@nbYohea§ tepatmentrakedbPfCthat it

uses the abgye me§éd&1&sJ nwé rés§l‘@§ﬁﬁai§miﬁ’été@uﬁuk86 58HGePdUsEST .
BRI EF DESCRIPTICN Hﬁ%&gﬁ % is a VIeM/ShOMAng a sem conduct or
ehtP $|‘6+|th| ?‘h

devi ce of tHet $#F _QMEESR 7h, 2 rBPePEMRR Runeral 1
15 In addition, the adhesive film of the present

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

20 Further, the adhesive film of the present invention is
characterized in that it is separated into two phases after
being cured as viewed in the cross-section thereof.

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

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

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

30 layer.

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

35 The substrate for mounting semiconductor of the
present invention is characterized in that it comprises a



10 denotes a sem conductor chip, 2 denotes an adhesive film 3 denotes a

W ring board, 4 denotes an encapsulating material , 5 denotes a beam | ead,
and 6 denotes a solder ball. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 15
Her ei nbel ow, the present invention will be described in nore detail. (a)

The epoxy resin to be used in the preseht~inven- tion is not particularly
limted as long as it is cured to exhibit an adhesive action. An epoxy
resin having two or 20 nore functional groups and preferably having a

mol ecul ar werihy bdar@dsandhbine5ab00¢ avdhespref €iahl gikpssetthan 8,000 can

be used. Fo&h§§ Etiﬁ%f9”9t588a£h8985¥.rESi”5 such as a bisphenol A type
epoxy resin and a bi spheno type epoxy resin, and novol ak epoxy resins

such as a phenol Tke 23embeendrcEt9pedepby eEsthe apyeacrtesnrenbyonakst ype

epoxy resifhafaetdei#6€din! Pnadditi @8esIERET abbyekRaWasPOLY £1iiMNGLi onal
- epoxy r35|ns and heterocycle-contalnlngpﬁgox resins can be used. As these

epoxy r@&si nSURRFEACEr EOF ORARREFRE| §ORY UgBo&bl e, for exanpl e, bisphenol
A type epoxy resins such as EPIKOTE 807, EPIKOTE 815, EPI KOTE 825, EPI KOTE

827, EPI KOT. 8 3 1, EPI KOTE 1002, EPI KOTE 1003,
EPI KOTE 105 ,Iééﬂ?§§§§{%%E§QE§FKEEEK§ggﬂ£ > EPI KOTE 1007, EPI KOTE 1009,
EPI KOTE 1003F andidPl KCTE 4 004¢w (showinagt ar eemBSohgudapandepbxy &esths Co.
Ltd., trad - DER._3 - 361, - 661, DER- 662 R- 663U
DR 664 - oRPaTEe HlteRon Dobn S BRSNS, PEToERAterFiRSRAL B aos
and DERO669d¢ndeys ad esemhodnduared bhipow?2 Glenptebs @onpdhgsiver ddémpade),
YD8125 d t by, T i : :

and YOESIJLO 4 ngpy ngéﬁgd,y4 BQEQEﬁgggghegﬁgﬁa?igtlnggﬁgge#gEFL

bi sphenol F t%pe epoxy res such as actur
Kasei Co., Ltd.den¢tedeanagan; lppadnopnd Aodenakesypesepdry baslns such as
EPI KOTE 152 and EPI KOTE 154 (manufactured by Japan Epoxy Resins Co., Ltd.,

trade nane)_,_EPPN-201 énanufactured by h&f on Kaéaku Co., Ltd., trade
nane) and E%ﬁ?ﬁS%O?ﬂBB ?aEAﬁﬁYFN§e9UEyTEE ENTEQN Conpany, trade nane);
cresol 150vol ak HyPeisPOXyw) eBhaSpsesEn 8SiPeKETEn 18056506 maastacheaed by

in more detail.

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

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

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

As these epoxy resins which are commercially avail-

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

35 by Japan Epoxy Resins Co., Ltd., trade name), DER-330, DER-
301, DER-361, DER-661, DER-662, DER-663U, DER-664, DER-



Japan Epoxy Resins Co., Ltd., trade nane), Araldite ECNL273, Araldite
ECN1280 and Aral dite ECN1299 (nmanufact- ured by C ba Specialty Chem cals
Inc., trade nane), YDCN 15 701, YDCN 702, YDCN- 703 and YDCN- 704
(nanufactured by Tohto Kasei Co., Ltd., trade name), EOCN- 102S, EOCCN- 103S,
ECCN- 104S, EOCN- 1012, EOCN- 1020, ECE%L&OQS and EOCN- 1027 (rmanu- factured
by N ppon Kayaku Co., Ltd., trade nane), ESCN- 195X, ESCN 200L and ESCN- 220
(manuf act ured by Suni tono 20 Cheni cal CO., Ltd., trade nane);

pol yf unct i oPRER~-eptky DERsHAE, SDER- ééZEPCNEReelgv,EPEREﬁEBMEBZDBE and

EPI KOTE 155&80béﬁ3@@§aFﬁﬂégdaP¥e§§@&E%§E8§§g 5wC@ m£&91 cé*ﬁgﬁy,

nane), Araldite 0163 ctur enlca S

nane), Dena*émdgwmq DERGESD @@2!‘) %&WODémwfaERusqubyuﬁahbm EX- 622

Denacol EX-fpddes @@nacptdE%eézadetﬁaﬁgfl BXsfiRnoDonagobe RXpdi 204 Renacol
EX-321 (manufactured b % se Chem cals Ltd trade nane PN501H and
]

EPPN502 (n%ﬂ%ﬂa%?u?%@F%@o bpemukaghrtedoby Tehgo KepadeChanedtdanm ne type
epoxy resi n@rmhn@;ﬁe)EPIﬁﬁ@ﬁoﬁﬁcwévénanutypéuwdx Yrdapas E@@KYaBeSI ns

Co., Ltd. na t re ohto Kasei (o.
P atie e B PRSm R e d e o A o e YT 20 By Sape rhoows
Chen!cal Corepaitys Caoc, , Ltdaﬁetnaﬂe)namd)ELEPREGZQmammanﬁﬁatuueddbnyunltonn
e ol Copy bt e LRCCETeY L 00 REASLORYELE 508! BLL B CPRAN RSL NS
trade Adne)tured kyiRy¢lChempoxy Cempasysuthads Esm4234¢réﬂnhzgevolﬁﬁm4221
and ERL4206 dﬁongéé §U£§91§¥ é@bﬂnagaﬁﬁtﬂ8T£b¥§@ﬁ65aRhQH fé& fe& Can

be used, ind or two or nore kinds o em can SO us
conblnatlonJaBamnE@%6Yp$%%b%§ CAventtdn, Fradernsmeil. héé@ldé§?stance an

epoxy resi nEt®wi2w3) lafas@litd BtRigsat aﬁeomafapeéatgmz99n@m9ﬁafaata
sof teni ng p0|%% of 50C e . as neasure a rlnggan baII net hod is

preferably %Eed Ph %hb%n%ﬂﬁ?l%}tYZ%BﬁﬁﬁcaéFgiPCor Fbree Agle) prePellabl y 40%
by wei glst 0701p mm¢w~7®m;tthvaeBeaﬁhlyn@ﬁgﬂby \Weafghifaetupedebybasrtdoon

ol ude & BRAERBREP" A Typer cpEaac rBars) - OBt bhaRo: Epoys HiSeptRidves
bi sphenol SL4Pe BRPOMyL012, EOCN-1020, EOCN-1025 and EOCN-1027 (manu-
factured by Nippon Kayaku Co., Ltd., trade name), ESCN-
195X, ESCN-200L and ESCN-220 (manufactured by Sumitomo

20 Chemical CO., Ltd., trade name); polyfunctional epoxy
resins such as EPON 1031S, EPIKOTE 1032H60 and EPIKOTE
157870 (manufactured by Japan Epoxy Resins Co., Ltd., trade
name), Araldite 0163 (manufactured by Ciba Specialty
Chemicals Inc., trade name), Denacol EX-611, Denacol EX-

25 614, Denacol EX-614B, Denacol EX-622, Denacol EX-512,
Denacol EX-521, Denacol EX-421, Denacol EX-411 and Denacol
EX-321 (manufactured by Nagase Chemicals Ltd., trade name),
EPPN501H and EPPN502H (manufactured by Nippon Kayaku Co.,
Ltd., trade name); amine type epoxy resins such as EPIKOTE

30 604 (manufactured by Japan Epoxy Resins Co., Ltd., trade
name), YH-434 (manufactured by Tohto Kasei Co., Ltd., trade
name), TETRAD-X and TETRAD-C (manufactured by Mitsubishi
Gas Chemical Company, Inc., trade name) and ELM-120 (manu-
factured by Sumitomo Chemical Co., Ltd., trade name);

35 heterocycle-containing epoxy resins such as Araldite PT810
(manufactured by Ciba Specialty Chemicals Inc., trade



resin, an alicyclic type epoxy resin, an aliphatic |linear 15 epoxy resin, a
phenol i ¢ novol ak type epoxy resin, a cresol novolak type epoxy resin, a

bi sphenol A novol ak type epoxy resin, diglycidyl ether conpounds of a

bi phenol, diglycidyl ether conpounds of a naphthal enediol, diglycidyl

et her com pounds of a phenol, diglyctdyl-ether conpounds of an 20 al cohol,
and al kyl -substituted conpounds, halides, and hydrogenation products

t hereof . These may be used in conbination, and nay contain an ingredient

ot her than méree ppoxyd r@kiogchscaaporpuresyns| sucs pseERLARH4L| OERE428A, epoxy

resin havi ngefyd 3 08nd 20a iP5 66U ALAUELODE - ANE, NANL 8] 82281 4ENERG RO Nt Of

50C or nore andga ru ber In ¢co eér énce
pol arity berakbpnt heragexyamesi aaandet heedubdvd oBel higd oxi hwe these are

d'ff'CU't'YmGP@pﬁiﬁ@$eofotﬁ@ﬁho?ﬁggé aiEo'ﬁsQ&C ﬁSEBMbRHmkléﬂe epoxy resin

be inconpatible 30 with npound omever or nore
epoxy Pesins arE? SR P |h%Y?%ﬁlQB/th@ BpBRy PEsheati Feshatanekt ure

of the epoxynresbis r&simceoaPayi bheawsbhilihgrRBLYHEr r60RPOLRFer§8GRe0f the
epoxy resins |s nof neces- sarllg i nconpati ble with the pol yner conpound.

For 35 exanpP@, NAbRd epoxLFertn YEQ%ﬁESOmepcﬁ PE BEFe| §S mﬁE6H539.BVe

W th thedeéyﬂEmgC@mwomaﬂlamdtmbdcﬂshpSeﬂeraEQy agéaanngnpgmaﬁ?gfoﬁohC ﬁr
nore, an e, v.resin | a |t W t t he
o e o POk Yok A S e LS onoht: BRerarSeTR: 40P PuckeltBE SEoc | are
used i A0conmboneat | furtlzem pteferablyhé8® bpoxgigksi o8 mors, abaeéghbnratio of

10x0 1 L0chs LIeOMRALLONE Yk( BnkhEpoRD! KEEL1CORROUNT. cihoTpE BT N0

agent to be used esent ‘1 nve artrcu imted as
long as it t&@hcepexdnresposyineside &xhipprhsnei éuéMP§u¢Pﬂ§Ya§@ﬁ@§:|ﬁclude

10 polyfun0$19ﬁ@én@beﬁ0£%pea@ﬁ@ﬁﬁ ré§1H329|61§9HEHHEd§ t9§édepagpydrldes
or ganophosphoryus conpou S al i des thereof ian1 de, ysul fi de,

and boron t¥¢f+%or#le? E&%ﬂb+%st$Pep%P?VMnEFPbHaIthé bPEaFHEI&HEear
monocyqlsi ¢ eﬁmiynﬁé$ﬂﬂﬁ|apbﬁ@ﬂbﬁléUﬁbv@iahYd??GUéﬁ@ﬂ§ ré&8sAy chngkesand

novolak type epoxy resin, a bisphenol A novolak type epoxy
resin, diglycidyl ether compounds of a biphenol, diglycidyl
ether compounds of a naphthalenediol, diglycidyl ether com-
pounds of a phenol, diglycidyl ether compounds of an
20 alcohol, and alkyl-substituted compounds, halides, and
hydrogenation products thereof. These may be used in
combination, and may contain an ingredient other than the
epoxXy resins as an impurity.
It is preferred to use an epoxy resin having a large
25 molecular weight and having a softening point of 50°C or
more and a rubber in combination wherein the difference in
polarity between the epoxy resin and the rubber is large
since these are difficultly compatible to each other.
It is necessary that the epoxy resin be incompatible
30 with the polymer compound, however, when two or more epoxy
resins are used in combination as the epoxy resin, if the
mixture of the epoxy resins is incompatible with the
polymer compound, each of the epoxy resins is not neces-
sarily incompatible with the polymer compound. For
35 example, when epoxy resin YDCN703, which is solely
incompatible with the polymer compound and which has a



15 catechol; polycyclic bifunctional phenols such as bisphenol A,

bi sphenol F, bisphenol S, a naphthal enediol, and a bi phenol; and hali des
and al kyl -substituted conpounds thereof. Further, exanples include
phenolic resins which are polycondensation products of the above phenol s
and 20 al dehydes such as a phenolic no¥8l ak resin, a resol resin, a

bi sphenol A novol ak resin, and a cresol novol ak resin. Exanples of

preferable phenolic resin curing agents that are conmercially avail able
i ncl ude, fofokkemN® POFMENTE | TE ¢ FRBEROr PHEAIL | FEOX ¥ 282910 PERFKDTEE

TD- 2090, 25afﬂ'|EN@L1<.TrE - 2difhSa t THENG Y Tﬁté/éﬂéwltﬁnghé’g@%rhgﬁ 5170,

(manuf act ur ed Dai ni ppon I'nk & Chem cal s In the
present i nvEé?HIi‘%ranl twnkcrbrfé?%r? e BERERT BPOHMENDE | ke BsthRRmad? 1 a

hydr oxyl eOal\Jie/f\Jlﬁfu ﬂtt %&mogfggl@ﬁ éignmat@}ts%wﬁb@b@y@ 6ﬁ9|t§s£§§'£‘n' s
not par |cu ar inmted as n as the above:nentipne r oxy

equi val %ﬁptaﬂﬁtH%V%ﬁa &y % 1$e%%I1?9%%p?E§?%% %%EhpF%¥erably
used becauq&alymamrnnmpcmnaﬁlIent el ectrolytic corrosion resistance when

absor bi ng noi stu S ecific exanples of phenalic resins nmentioned
above, there can{cge Iﬁrienféls ]2 B I exarpte, uiﬁ\%njor?l‘gh‘? RfpIent (ynven
repr esent edcin tie fat Ip)wtugcgbmelxal limxtreldiaaﬂlong]—hs TH €kh:c@ke (&) n \

R1 I t f each ot her
tnd Peér)ese“%f%%%%géﬁﬂé?ﬁ%@s OF SOER Shrfhd Ladbs IRBluge oot havi ng 1
to 10 1&ar mﬂﬁmtl@%yc@h%ngl%yl argm@@, bnidezadky| coxgp@wpds anaaidenyl

group, a|ﬂéHHy6%1dHéNﬂbréﬁhéﬁﬂ$spEéPH@ Qémﬁo@ﬁaQQGQnélﬂgllﬁeéepresentS an
integer of 10 X mrepresents _an inte of 0 to 50.  The phenolic

resin is not ?ﬁﬁ?#mnﬁ%&Y§m¥¢?ntEQﬂ%%ulBhﬁeasan tb%6?¥e§5bﬁ8%°¥bd?ornula
(1), and, from thang R Ntpely £ Oht 6l Shal sheedl€nindDidé WiensegEFiance,

It is prefﬁgrfhnctlonal phenols such as hydroquinone, resorcinol, and

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

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

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

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

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

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

35 As specific examples of phenolic resins mentioned
above, there can be mentioned, for example, phenolic resins



that the phenolic resin exhibits a water absorption of 2% 15 by wei ght or
| ess after being placed in a therno-hum di- static chanber at 85C at a
relative humdity (RH) of 85% for 48 hours. Further, it is preferred to
use a phenolic resin which exhibits a weight |oss by heati ng at 350C
(tenperature el evation rate: 5C mn; aﬂﬁDSphere nitrogen 20 gas) of |ess
than 5% by wei ght as neasured by a thernD gravinetric anal yzer (TGA)
because an anount of the volatilized conponents is suppressed during
heati ng andrepreIeREehicoy t e eb9lliopinyi ggnehal rEormblai (§) of vari ous
properties such as a heat resistance and a noi sture 25 resistance, and
contam nation Qf the peri pheral paratuses due to the volatile conponents
during operati i ncluding he and processing be reduced. The

phenolic res by a (l)s the p nt invention can be
I nkj ng groggs int

i i pres d
obt ai ned by, und wtfh a xylylene
conpound co i s d of dival ent absence or presence of
an acid caﬁ&byst. Exanpl es QR1%he above- nentlonqa Jphenolic resins OH - 12
include, for exanple, Mlex XLC-series and Mlex XL series (manufactured
by Mtsui Chemcals, Inc. trade nanes). As fornul ati on anbunts when the
above- nent i oned pW@ﬁ§Bﬂ@ Beseachnmayhbeepbﬁysams|aradefﬁsedntnfrom

conbi naii on, 5 th%a%ﬁub\éﬁle‘%ma%dr %te'pqe@fentt@eaeﬁa o%%w \aacl o)t f0 the
hydr oxyl eqU|vaIent is preferably 0O nDre preferably

0.65:0.35 to 0.35: tegiong Pﬁeﬂor@n@#@rda@il;kylo%@v@ @@thélgo 13¢:20.160,

especi al | y preferablhybldn52t@msy t0 cleéi% Q1%51 ‘éﬂ@ihéi e atraa khal | s outsi de
of the above 10 ran adhesi ve possi bl.y has poor curi.ng

th
properties. The ph8%8PPC g8re33ﬁ qu@é@updrapﬁ&ﬁﬁﬂﬁy n 9P YFHe AT REND i ¢
resin of the fornubazolb) oram hal@gemmlaltfomed nbyepplesrolts @ncrieselge rmod esol ,

p-cres I o- et hyl phenaql t l,., ,
m n- prgpylphenol g ﬁ? Sfopéﬁ enokg%§%%§g %@ lgﬁ%gﬁgpQ&ﬂgkéﬁbropylpheno
p- The phenollc resin is not partlcularly limited as long as

it corresponds to formula (I), and, from the viewpoint of

obtaining excellent moisture resistance, it is preferred

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



i sopropyl phenol , o-n-butyl phenol, mn-butyl phenol, p-n- butyl phenol,

o-i sobut yl phenol, mi sobutyl phenol, p-iso- butyl phenol, octyiphenol,
nonyl phenol , 2, 4-xylenol, 2,6 20 xylenol, 3,5-xylenol,

2,4,6-trinmethyl phenol, resorcin, catechol hydrqu|none 4- met hoxyphenol ,
o- phenyl phenol, m phenyl phenol, p- pheﬁ?lﬁhenol p- cycl ohexyl phenol ,

o-al lyl - phenol, p-allyl phenol, o-benzyl phenol, p-benzyl phenol, o-

chl or ophenol chl orophenol, o-bronophenol, p-bronmophenol, 25

0- |odophenoincgud©d0%%©n®*am©1¢1u%lb@ﬁeﬁb@ Sﬁrieaoan@hﬁnbex XL series

p-1 1 uorophefiginy £ Ceyudde Expraguic%ﬁea?eyﬂgs PRY, bec H38d n§¢595¥ or by
m xi ng two or nore kinds thereo enol , 0-' cresol, mcreso cresol,
etc. are partlcUQ%Iﬁ%rmﬁ%ﬁﬁﬁ?%dﬁmog@tﬁsw@%% R@?y@%@%et@ﬁ%bh%@e@hlch is a
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ene di hal i ene glyco s and

the for %é ?iollown1
their deriv ?v%% PRE]SEY Qh% FRe eRRr¥ eﬂﬁﬁvﬁie nEPoh
a, a' d|chlompdpexyle@@uleanenﬂ|thlpr@fersslyyOeme oa3a' tdi ohoto:voxyl ene,

o -di  odorers P gEGumnRy 0 840 T IR, S0 st A R Cate b g Ehe,

a, a' - di hyd? o&§:p- &@I@@eo &Qaﬂ 90 hyespegialikyl pnefernahlyddh§8r0.45 to
oxy-0-xyl eng, 4@ @ 58l Mephox Ve Qex¥%ﬁ98 £81 fis - ng?i@QXXf”E%éy%ﬁ8€e

a, a' - di met hoxy-o- Xyl ene, a, a"-di ef hoxy- p-xyl oxy- m xyl ene,
a, a' - dilét hokgage xyFemeresubtant - ﬁdh©$bﬁ©x9095¥912nbas poor curing

a, a' - n- propeXyp gigyégne a,a' -di-n- propoxy-o-xyl ene,

a, a' -d|-|sopropox -p | ene, a,a' - diisopropoxy-mxyl ene,

a, a' -di i sopr opox3 ROLLC COMPRMNGS hig sty LPL xpFefection of the

a,a' -di-n- qu@Mdlﬂ@xyégﬂ@ of, ﬂhedfoﬁmu19 bﬂIOéanObéYéﬂéﬁpllfled by

a, a' -dIISOb LOXY7 P-Xylene,, a, a ||sg butox% | ? henol

a, a' -dIISO %l -SYFERES a.%.cﬁ?s? ttPphE ngp-xﬁ Rggphenol, p-

a,a'-dﬂ5teretmw&phgnoixybemepaopyhphéndl mentpboppkyhenay| epen-These

mixtore. croagTeRgio L, epBF oY Do ReaPF L dnat §OR- LRTRBRRRETE By Tene, -

a, a' -dichi@mmrm@xypEQEQla,oan bdtghpbenob, xyteneutul phenedli -p-n-

hydr oxy- p- Xyl £pEpnén i ; b LY S5 0%¥ ¢ IHXILEDE: mi Bondt PYFROXY1, p-iso-
butylphenol, octylphenol, nonylphenol, 2,4-xylenol, 2,6-

20 xylenol, 3,5-xylenol, 2,4,6-trimethylphenol, resorcin,
catechol, hydroquinone, 4-methoxyphenol, o-phenylphenol, m-
phenylphenol, p-phenylphenol, p-cyclohexylphenol, o-allyl-
phenol, p-allylphenol, o-benzylphenol, p-benzylphenol, o-
chlorophenol, p-chlorophenol, o-bromophenol, p-bromophenol,

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

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

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

o, 0’ ~dibromo-m-xylene, «,a’-dibromo-o-xylene, «o,c’-diiocdo-



o-xyl ene, a, a'-di net hoxy- p-xyl ene, a,a'-di methoxy-mxylene and a, a -dine
t hoxy-o- xyl ene. 20 When the above-nenti oned phenolic conmpound and the

xylyl ene conpound are to be reacted, the reaction is <carried out by using
an acid catalyst, e.g., a mneral acid such as hydrochlorlc acid, sulfuric
aci d, phosphoric acid, polyphosphoricldcid, etc.; an organic carboxylic
acid such 25 as dinethyl sulfate, diethyl sulfate, p-tol uenesul fonic acid,
- met hanesul foni ¢ acid, ethanesulfonic acid, etc.; a superstrong acid such
as trifluorpmeyhemes ukfgndl iagdarn-etiene a eto’ oy iacict d-aylenchange’ resi n

such as an Ion] cig jl %ﬁggg IS4 .acid ion
30 exchange@% g@fbxg Qgign@per ugéggf an dﬁ #%pgbﬁyQ?oE{ xchange
resin (t rad@XY]a@reXYMﬁi on% GlerrfliRat e Bk e font o, OCOW%&W)hOXrYathT al or

synthetic Z:@?iéﬁ@; & wratdinAifsk vl Wk y 1 éed d d:loaxt)dleectn%xys%
xnyIene conpound as a raw material substantlally di_sappears at 50 to 250C

and’ t he 235 SPpPEEia GRS THEL § 8 c 141 FHEFROX e eNeon st #hr 1 TR

reaction tlﬁﬂoly@;liy-ep -gepend nQ, @n-r-her Sk yah-ety Bdn@Nty tdie-gi -k reaction

t enper at ur and 1t ener aII ou to 15 hour and be act ual
de{rgr i ngd %??%Xi’r%g% Sthe © %nﬁ%sﬂtsf?ﬁf?ﬁo’%ep r’g’élieér?%’n Of:)'rob)é'uct by léDC Y

(gel per nmeadibsopropoxptogxpbaye, efd.-diissoprd@d:ogenoxylene, derd’vati-ve 5

such as a, rO- D ne, i t Y he Jr& tlon

pr oceeds |?1nt€15 b}geﬁc’gyi(%{ﬁg cai‘g'l %Pml%l?@&%er%er}gfe%ég’ the* cgfrir espondl ng
hydr ogdf habidexyae-iyhene, «or e-dnurs@mttp}aymeylem,am,dx catidlspst s
needed. | n 98BGky-£aEPPent 1% AU ALIIAGARIS- L ddE, R GPRGe fran aci d

10 catal yst to generate wat er al'cohol , correspondi ngl'y. Wth respect to

the nol ar r%\ét%xwpmél%%no%% &lﬁp%m@-b%WYﬁ@-mw%@%mmﬁ n the

reaction, Q@Qﬁ%lht’ox?h@-xﬁhéﬂ@l | CTE@8POUBRpbEndS edahNbanug¥gessngrpunt ,
and, after conpletion of the regﬁtlon t he unreacagd phen npgﬁnd 15

|
i s recovereld® F¥° tﬂfsm%ﬁge 1P¢3 LHEFEgE fBReREI BPedeR§he mg¥£Pﬁ% phhol i c
resin depentisese, tbereboubardy phefpheadl aee apﬂ'paﬂmdultsml-paa@uérte | ar ger

agfgﬁybgpttﬁé tr&iéﬁlé%%'ﬁlx§ie é?”&jaﬂlaicﬂTg?b EP%qﬁlﬁﬂﬁge nplgpglar

hydroxy-p-xylene, a,c’-dihydroxy-m-xylene, o,o’-dihydroxy-
o-xylene, o,a’-dimethoxy-p-xylene, a,a’-dimethoxy-m-xylene
and o, o’ -dimethoxy-o-xylene.

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

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

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

35 composition of the reaction product becomes constant. The
reaction time varies depending on the raw material and the



phenolic resin obtained. A phenolic resin with the phenol 20 is conpound
portion being an allyl phenol can be obtained by, for exanple, a nethod in
whi ch a phenolic resin which is not allylated is prepared, and then,
allylation is carried out by reacting it with an allyl halide to form an
allyl ether, followed by C aisen conveddi on. 25 Exanpl es of amines include
aliphatic or aromatic pri- mary amnes, secondary amnes, tertiary am nes,
guarternary anmoniumsalts, alicyclic am nes, guanldlnes urea
derlvat|vesreectlomstempexahpre,o&ndhetelsogpnendilytbboatnmytbelﬁen 30
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benzophenone%e% acahg8§¥£écrgéfgh¥g£€ggé on the amount of the phenolic
compound used, and the larger the amount of the phenolic
compound, the lower the average molecular weight of the
phenolic resin obtained. A phenolic resin with the phenol-

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

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

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

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

35 tetramine, pyridine, picoline, piperidine, pyrrolidine,
dimethylcyclohexylamine, dimethylhexylamine, cyclohexyl-



20 As the organophosphorus conpound, there is no parti- cular limtation as
long as it is a phosphorus conmpound having an organic group, and exanpl es
i ncl ude hexanet hyl - phosphoric triam de, tri(dichloropropyl) phosphate,

tri- (chloropropyl) phosphate, triphenyl phosphite, trinmethyl 25 phosphate,
phenyl phosphoni ¢ acid, triphenyl phosphithe; tri- n-butyl phosphi ne,

di phenyl phosphi ne, etc. These curing agents can be used i ndependently or in
conbi nati on. The formul ati on anobunt of these curing agents is not 30
particul arlaminen t@éuisebioyhamsne hedtuntbgt phemineandiphengeamni he, cri ng

react | on Olnd biey PRI G OUPes BHLOE6y) EHIALO 2OPTY 5étg;§$g£§b'¥ ysgd In an

anmount of O. eqU|va en speci al | y prefeéra
equi val ent, u%%éﬁ%ﬂ@ﬁvJF¥kPthY¥ﬁ@l@90x?egrémgthssammonhemepbkgrLésbn and

the curing @Q@f‘émetﬁylaﬁm%ﬁi&ﬁ bf&Hi &8, UE@tﬁenOF’Pg\P&QmQEYuﬂglﬁ 8}” agen,

for exanple, a - 16 "~ conpound using no bis since It

i nfl uenee %%%?¢E¥¥§H¢?%ﬁﬁﬁ%&n%nddhﬁﬁﬁﬁo%bﬂh%%leQthh%rp@%?ﬂ%ﬂoébnpound

i nconpat i blpham b éﬂ@eﬁpoaycyméaﬁam@d | fol PELDEESLNE | NYERAY PAré S, NOt
ed as |ong as it is inconpatible wth the epoxy resin,

particul arl
and exanplég'W?ﬁﬁiiﬁF?%bb%Fg such as an acrylic copolynmer, an acrylic
rubber, etc. S|Exampmesemfrmm1$ai¢b®neompdmﬁdeﬁnclﬁﬁenSmS@ahoBé s2+icone

dified b t th,the .Lesin
rodi 1 20 PP RIS #C5ec Toy DR LcRUPRRI Bl et L Lecgbprgc gesi 1
nor e Qﬁase@zohme Zxﬂ#ﬁnYkﬂmld§Z@ieth%—uedeﬂxllmld@iohed hsbenzyls2ble
l'i ght (6001ﬂ§3h§ifﬁﬁﬁﬁiéﬁ@ce2Dﬂeﬁt&&é@%i?ﬂlﬁglol re@agegl f_varnlsh
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ine, benzimidazole, l-cyancethylimidazole, etc.

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

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

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

These curing agents can be used independently or in
combination.

The formulation amount of these curing agents is not

30 particularly limited as long as the curing agent can
proceed the curing reaction of the epoxy group, but the
curing agent is preferably used in an amount of 0.0l to 5.0
equivalents, especially preferably 0.8 to 1.2 equivalent,
based on 1 mol of the epoxy group.

35 As the epoxy resin and the curing agent, it is prefer-
red to use a compound having no mutagen, for example, a



are further preferred. As (c) the polynmer conpound of the present

I nvention, those having a reactive group (functional group) and having a
wei ght average nol ecul ar wei ght of 100,000 or nore are 25 preferred.
Exanpl es of the reactive groups in the present i nvention include a
carboxylic acid group, an amino group, 16a-hydroxyl group, an epoxy group,
etc. Especially when the nononer having a functional group used in the
pol ymer conpound is acrylic acid of a carboxylic acid type, the 30
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simply as "Tg& ound 1QC%38m§Q§ib£““theEhpEﬁée£88L re51n, whereas,
when the transmittance is less than 50%, the polymer
compound is "incompatible (is not compatible)" with the
epoxy resin. As the polymer compound of the present
20 invention, those having the transmittance of less than 30%
are further preferred.
As (c) the polymer compound of the present invention,
those having a reactive group (functional group) and having
a weight average molecular weight of 100,000 or more are
25 preferred. Examples of the reactive groups in the present
invention include a carboxylic acid group, an amino group,
a hydroxyl group, an epoxry group, etc. Especially when the
monomer having a functional group used in the polymer
compound is acrylic acid of a carboxylic acid type, the
30 crosslinking reaction is likely to proceed, so that the
adhesive force of the resultant adhesive may be lowered due
to gelation in a varnish state or an increase in the degree
of cure in a B-stage. Therefore, it is more preferred to
use glycidyl acrylate or glycidyl methacrylate having an
35 epoxy group which does not cause the above phenomenon or
causes the above phenomenon taking a longer period of time.



to 30C, and having a wei ght average nol ecul ar wei ght of 100,000 or nore.
As an acrylic copolyner containing 0.5 to 6% by wei ght of glycidyl
acrylate or glycidyl nethacrylate 25 and having Tg of -10C or nore and
havi ng a wei ght average nol ecul ar mEiggt of 100,000 or nore, there can be
mention- ed, for exanple, HIR 860P-3~(#anafactured by Tei koku Chem cal

I ndustries Co., Ltd., trade nane). It is nore preferred that the

copol ynmerization ratio for the glycidyl 30 acrylate or glycidyl
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heat resistance, especially preferred is an acrylic copoly-
mer containing 0.5 to 6% by weight of glycidyl acrylate or
glycidyl methacrylate as a functional group and having a

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

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

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

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



conpound i nconpatible with the epoxy resin, fromthe view point of
reduci ng the elastic nodul us and suppressing the 25 flowability during
shaping, it is preferred that the ratio A/Bis 0.24 to 1.0, where A
represents the total weight of (a) the epoxy resin and (b) the curing
agent and B repre- sents the weight of 18c)y the pol yner conpound

i nconpatible wth the epoxy resin. Wien the fornmulation ratio for the 30
pol ymer conpound is |ess than 0.24, the handling properties at high
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or in a film state may be lowered and tackiness thereof may

be increased. On the other hand, when it exceeds

3,000,000, the flowability of the copolymer may be low and

20 thus there is a possibility that the circuit £illing

property for wiring may be lowered.

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

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

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

35 To the adhesive composition of the present invention,
if desired, (d) a filler and/or (e) a curing accelerator



Exanpl es of the organic filler include various rubber 25 fillers such as
acrylonitrile-butadi ene rubber fillers and silicone rubber fillers, etc.
These have effects of inproving the flexibility at |ow tenperatures and
reducing the elastic nodulus. It is nore preferred that the filler used in
the 30 present invention has a contacf9angle with water of 100 degrees or
| ess. When the contact angle with water exceeds 100 degrees, the effect
attained by addition of the filler is likely to be |owered. The contact
angle with mmmébeiﬁur@hetea@@é@ 60 degrees or less, since the effect of 35
I mproving a refl t y S p A h r hat the
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conductivity, aluminum oxide, aluminum nitride, boron

nitride, crystalline silica, amorphous silica, etc. are
preferred. From the viewpoint of adjusting the melt
viscosity and imparting thixotropic properties, aluminum

20 hydroxide, magnesium hydroxide, calcium carbonate, magne-
sium carbonate, calcium silicate, magnesium silicate,
calcium oxide, magnesium oxide, aluminum oxide, crystalline
silica, amorphous silica, etc. are preferred.

Examples of the organic filler include various rubber

25 fillers such as acrylonitrile-butadiene rubber fillers and
silicone rubber fillers, etc. These have effects of
improving the flexibility at low temperatures and reducing
the elastic modulus.

It is more preferred that the filler used in the

30 present invention has a contact angle with water of 100
degrees or less. When the contact angle with water exceeds
100 degrees, the effect attained by addition of the filler
is likely to be lowered. The contact angle with water is
preferably 60 degrees or less, since the effect of

35 improving a reflow resistance is especially high. It is
preferred that the filler has an average particle diameter



25 available from N hon Mning & Concentrating Co., Ltd. in the trade nane
of PATOX-U (contact angle: 43 degrees; average particle dianmeter: 0.02
pm. It is preferred that the anount of the filler added is 0 part by

wei ght or nore to 50 parts by weight or |less 30 based on 100 parts by

wei ght of the total weight of the epoXy resin and the curing agent. Wen
the anobunt of the filler used exceeds 50 parts by wei ght, problens may
arise such that the storage el astic nodul us increases and the
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addi tion prieffiRYs ofhieh BQRSYremepbuhd Bepeated al Rytineseto atizinoan
‘products of @l 208 Nea AR, tAWQUERDs AGELEAEONVZDLPT PEUGLEq0hsan @1 e 8Rd
i socyanate, etc. Fromthe _viewpoint of reducing the activity at room
t enper at ur e-0§ {COREAGE ARFIRd that the curing accel erator has an adduct
structase. The fEwampids off agimetita of i Bdrt hecTudié NYi PLEL) €4 Bh@ina b is
5 ,

preferably gh%fﬁ§k§Lg£?agwgggttth fkgfef§{ffé géogoégercially

available from C.I. KASEI CO., LTD. in the trade name of

NanoTek Si0O, (contact angle: 43 degrees; average particle

diameter: 0.012 pm) or available from Nippon Aerosil Co.,

20 Ltd. in the trade name of Aerosil R972 (average particle
diameter: 0.016 pm). Alumina is commercially available
from C. I. KASEI CO., LTD. in the trade name of NanoTek
Al,0; (contact angle: 55 degrees; average particle dia-
meter: 0.033 pm). Diantimony trioxide is commercially

25 available from Nihon Mining & Concentrating Co., Ltd. in
the trade name of PATOX-U (contact angle: 43 degrees;
average particle diameter: 0.02 um).

It is preferred that the amount of the filler added is

0 part by weight or more to 50 parts by weight or less

30 based on 100 parts by weight of the total weight of the
epoxy resin and the curing agent. When the amount of the
filler used exceeds 50 parts by weight, problems may arise
such that the storage elastic modulus increases and the
adhesiveness becomes poor. The amount of the filler used

35 is further preferably 5 parts by weight or more to less
than 40 parts by weight, especially preferably 10 parts by



3.0% by weight, further preferably 0.2 to 3.0% by weight based on the
total weight of the epoxy resin and the curing agent. Wen the formul ation
anount of the curing accele- rator exceeds 5.0% by wei ght, the storage
stability of the 30 resultant conposi tion becones poor, so that the pot
life is likely to be insufficient. Al88, -in the present invention, it is
preferred that the cured product of the adhesive conposition has an
elastic modulus in tensile of 1 to 20 MPa as neasured at 35 240C. Wen the
el astic nodigight rox engi¢ ctextessistkan \PA, pathe syressghtl axati on property

s Lowered, i ncr easifigs dux 2ty dekelinges: |0, 4R0SEALE 2 DERd o@eLig: Ot her

hand, when the elastic nod S I n tensi ess t a, ar
crack is |i%SMROSEEHRN cafisklle HreseRrhslresphionfiannet apartimedaryy in

tensile at lfhf%@EZ'&n&onﬂgﬁtéﬁaﬁﬁlé0|f@ﬁ@lafyr§&ln@§ aghe§hy 81 60MPOSI Li ON
having an initial length of 20 mm aving a thickness of about 50

pmis ¢ reddgt %ﬁ%ﬂ?¥oﬁmmﬁﬁﬁu%oﬁ?l§%'p?%%ar%a% %%r%ﬂe¢rlnﬁxqﬁﬁl%ﬁr@§ film
I's placed iimidatdbssobial hde chandenybim2d@oia, a2séahglsychethgl-a 10

det f 10 applied to the, cured Af ter
ELg Seﬁ%g}gﬁgﬁ%gdglghefEuf%%°?€$%£¥%—?ﬁ%n9£h% %?0}%ac%e§Y§26%£h¥ﬂ]2
el ongat i on Bheny ki da 2o biiem SEtmébthaaeeaetég,o&ndhﬁhesegdaﬁlbehased
determ ned iesaldders 8D £hAsHS, MRONLS | ful 809118, (B aggerding to
15 the foll he adhest ve® tofbos of the
preseﬁﬂofnwgﬁalkwlééﬁ%ﬁébbbl§r@mhl5$rsgiaMBlghtShDhekuyKaeai|Kggﬂo Q30C of
2% by wei gyt fﬁ Igﬁgﬁsrg%ﬁ Qr@ eéﬁ@&y ?gﬁ@y §hspgpiuggher 20

1% by wel en

preferably e welg 0ssS by eatlng I'sS nore than the

above val ue, theF%Wptaﬁ tvwm%w% 33 p%@%@h@tm nderabion efHeuse

peripheral @ppgiatLSEE, 0 i 19 pidfersed tRat h@h@déﬁ‘ﬁif{& &eapﬂétateﬂ of the
present invention éhg&%¥|nprOV|n t he f IeX|b|I|t¥%an t he reS|stance to

reflow cradtds BOHY ul REREFIFREFBLYR t5APRLEHI BRGFEALt heclude

15 dlhydraZLde compounds such as dicyandiamide, adipic
dihydrazide, etc., guanamine acid, melamine acid, addition
products of an epoxy compound and an imidazole compound,
addition products of an epoxy compound and a dialkylamine,
addition products of an amine and thiourea, addition

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

The formulation amount of (e) the curing accelerator

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

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

Also, in the present invention, it is preferred that
the cured product of the adhesive composition has an
elastic modulus in tensile of 1 to 20 MPa as measured at

35 240°C. When the elastic modulus in tensile exceeds 20 MPa,
the stress relaxation property is lowered, increasing a



epoxy resin can be added. The hi gh nol ecul ar-wei ght resin conpatible with

the epoxy resin is not particularly limted, and, for exanple, phenoxy
resins, high nolecular 30 wei ght epoxy resins, extra-high nol ecul ar-wei ght
epoxy resins, large polarity functional group-containing rubbers, large

pol arity functional group-containing-réactive rubbers, etc. can be used.
Phenoxy resins are commercially available from Tohto 35 Kasei Co., Ltd. in
t he trade nanmes of Phenotot YP-40 and Phenotot YP-50, and al so avail able

f r om Phenoxyirgbbreas ebo-g@Ber@be anbéhad.traoethaneshet PKRIE, WKek| thad

PRHD. | Exampless ofc ol BL egkl ALsuel ghisepoxy £63hNe kps! udeccbign

nol ecul ar - wel ght epoxy resins having a nolecular  weig
80, 000 and @%3¢%-h? ghik®l BctP abe wergBeds epoxy resins having a mol ecul ar

wei ght exceedi ngri@D, RO\ £ SRen v apANSS € PRE ENL ﬁ@@ui&@tiﬂngeﬁ9§1e5§@17/1995
59618/ 1995 29619/ 1995, 59620/1995 64911/ 1995, 68327/199 et As

the large pot@rftds rerRtrohed ¥F ofpl %%W?althEStreﬁEtFQBePEBSer a carboxyl

gr oup- cont ad:dsmmsﬁt:idzhOllila*trimc_l;ealiollb.utﬁdlenéngtllbb@f 2@ mmzrmcaaal y
avai l abl e from JSR referred that

a
the amount 3" b%gu§c%h%ﬁk?%%sh?€hgbﬂﬂg gﬁl%? h%lﬁﬂfe?ean ggnﬁaFPﬁlgnﬁnth
the epoxy rksun tsc phfpapnets byreei ghimor TheschasadfoimlD® paatsedbynwei ght

of 15 the ePoXYe LES Ebt¥¥98h££§e9 ung , exce sa4 N rts..b kght the Tg
i $8ucr 4. 218t the SHRdsHUE

of the epoxy Fesin Tayer iS PoSSIbly cgnp05|t|on
of thelﬁresnmﬁd¢tﬁ@mm¢©@ 10&@r©5ub kbnﬂ@ b§ ¢Wupisngppybatstoabhbe further

added for %§vf£¥mngd§99§fn9hét eLILEELAGE PROVEGRCA F1fhoTh KhOHS

of materials. e cou agents Inc pe coupl i ng
agents, ti t%ﬁwlﬁy%%a@%%l?-ﬁ@ @ge@mselon@dtamm(mm alyqbeacenW$ﬂg agents,

and the silgaeciypgl £ee! (90 agepkes éueeavﬁilﬁrgésr @éer£§n3§eté"ane type
coupling agent is not particularly restricted and ere ma e nentioned,

for exanpl €@ ?&ﬁtet?¢cﬁ}%$%%?I%ﬂ@ulVFn&PtF?%%%%enéﬁhbx§éﬁﬁ§§y¥§|Fane

vinyl-15 the following formula:
E/ = LW/ (AL*8)

The adhesive composition of the present invention
preferably exhibits a weight loss by heating at 270°C of 2%
by weight or less, more preferably 1.5% by weight, further

20 preferably 1% by weight. When the weight loss by heating
is more than the above value, the composition tends to
cause contamination of the peripheral apparatuses during
the use.

In the adhesive composition of the present invention,

25 for improving the flexibility and the resistance to reflow
crack, a high molecular-weight resin compatible with the
epoxy resin can be added. The high molecular-weight resin
compatible with the epoxy resin is not particularly
limited, and, for example, phenoxy resins, high molecular-

30 weight epoxy resins, extra-high molecular-weight epoxy
resins, large polarity functional group-containing rubbers,
large polarity functional group-containing reactive
rubbers, etc. can be used.

Phenoxy resins are commercially available from Tohto

35 Kasei Co., Ltd. in the trade names of Phenotot YP-40 and
Phenotot YP-50, and also available from Phenoxy Associates



triethoxysilane, vinyltrimethoxysilane, y-nethacryl oxy- propylt

ri met hoxysil ane, y-nethacryl oxypropyl nethyldi 30 net hoxysil ane,

13- (3, 4- epoxycycl ohexyl ) et hyl tri met hoxy- sil ane,

y- gl yci doxypropyl trinet hoxysi | ane, y-glyci.doxy-

propyl net hyl di met hoxysi | ane, y-gl yci doXypropyl net hyl di - et hoxysil ane,

N- 1i - (am noet hyl ) - y-am nopr opyl tri nmet hoxy- sil ane,

N-[ 3- (am noet hyl ) - - y- am nopr opyl et hyl di met hoxy 35 sil ane,
y-aninoprop&¢trimtmmaystaamenamé@heﬁyPKHCanPNHH pam@yPKHHnethoxysi | ane,
y- mer capt opr opyl .t - y h I ], ane,
3-amnopropyInEtEtFl+§ﬁi xy éﬁ%l %uh?%ldop ﬁSQg %%§§§£|g§¥f &Q
3-urei do- pmb@W|m¢l©@mh@yy@¢i@mé eBoaﬁ1nag:npyhaVLngthomyéetahe; 3-

a”‘”0pr0py'wéiéﬁﬁzo€9§@06 0 et Hoxy; @@@OéﬂaSéL PE-n %gﬂeﬁ91éc§l?r weight

3-am nopropyl tTi net hoxy S|?ane triam no -tri nmet hoxy-
3- (4, 5- élhyﬂ9%§Yn¥%%a%§ Raying: apRPteF %Ho&?lg%Flﬁﬁéeedlng 80, 000

3- nethacryloga@r@ig né §é NB4 XY SPhBNEca 81 ORE CRBS 0- 59617/1995, 59618/

ropyl - met h ro i | ane,

S Pl or opr ob372 h seehensest arede g0 e 588, TBY3I DL RYs 1 8 ABILS ane.
heXﬁnFthyldes¢lazanks ﬁhé)bis?érpelarihylSphgtian&lﬁgrdap contalnlng

met tri t tho ila ros e,

- propyl 11 heRneRye Bt Y SatRoRtT EEShR o e Ehatn kR ERREEF L  ane,
oct yl t dilet hoxlyadl eme, r@h@@yli$|oemmexg$alhmeavphbablererﬁ d58Rog&ysi Lane,
met hyl tri( dacr agyﬁgﬁge ﬁo gsilane, nethyltri(glycidyloxy)silane,
N—R—(N—V|nGP%enz am no- % ?§ y-ami nopropyl t ri met hoxysi | ane,
octadecyld|nethyI%BlS(E¥¢ﬁ%¥h@&y§h$§l§®¢0®W®@@hnbﬂlhﬁ1uh$@r©ﬂethe high

y- chlor0prQ@aiecaﬁébngigﬁ£0£9§inlé@ﬁpaMLBBEOﬁQEﬁOEMénebaxydka§£H0§¥S"ane
20 y- chlorogropylnet yl di et hoxysi | ane, trimethylsilyl iso-"cyanate,

di met hyl si 1§49 PaBe§dput eeight hoF seyFtPased- OEyéﬁatEarvﬁnQYsWPyght of

triisoqganatie OPERY! Bésyh. t rvheR- tﬁyaaﬁbﬁnttekéaéagcxenphetglb?
ethoxy5|lane |socya ate %Ct These congoun iﬁcan be used y or I n
conbi nat i on"&53% of 9 nBF e RE nBRO¥KeF B3LR @eflfﬁnPaﬁFﬁéég coupl i ng

agent is nolowarédcularly limted and there nmay be nentioned, for exanple,
' sopropyl - trioctanoyl ééﬁ@@f&§1cé888£99¥$9i8§tPﬁ&r¥££§8§£69£9¥£tion,
various kinds of coupling agents can be further added for

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

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

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

35 silane, y-aminopropyltriethoxysilane, N-phenyl-y-amino-
propyltrimethoxysilane, v—mercaptopropyltrimethoxysilane,



titanate, isopropyltridodecyl benzenesul fonyl titanate, 30

| sopropyl i sostearoyl diacryl titanate, isopropyltri(dioctyl- phosphate)
titanate, isopropyltricunylphenyl titanate,

I sopropyl tris(dioctyl pyrophosphate) titanate, isopropyl- tris(n-am noethyl)
titanate, tetraisopropyl bis(dioctyl--pBdsphite) titanate,

tetraoctyl bis(ditridecyl phosphite) 35 titanate,
tetra(2,2-diallyloxynmethyl-I-butyl)bis(ditri- decyl) phosphite titanate,

di cunyl phenyirencapdtoptrotyi lttanigtd oxy L5 art®e s (3K acitnd gryomposyihatdd-oxyacet at e
titanate, t@Eﬁ@k?QllQﬁ%gy g&%ﬁaaéfgpg FLEOPRERY DHldhel | S20RLEaDLY!

titanate dinmer, tetr | Tanat e ani Ufm Acetyl acet o- nate,
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| act at e amppy a L ef;h er
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di i sopr opox t adi onat e an
i o oo Pade s SRR haxhrankl Shr Bkt hpkkaitoner PresmgeRLo-
tetra- n- but pxepyl tmetipl pohgyteoxysilana; bBtokybrbppopplAmBoRytdiat e

pol ymer, trjg €ﬁ§$§9%Yané't§n%Hf598$9§é§fréiﬁetﬁgﬁysgfgﬁgéreg??HH$S can be

used 15 S|ng or nore
al uni ndié t ypeoRBUpt Fhgthgensiisnaot hpnempthyadigilaraneedNafdbiAéteimy be

ment i oned, raefhf §Iq?§/f)aé‘ét' nag ﬁ@@hglﬁ_ergﬂ@egagﬁﬁaﬁa ARethyltri-

ethylacetoacet un1nun1 I I SO-
tris(ethyl a@Ehouretharg, %rkylhéé@ leeoaéé@a@e BFDAEPRYATELMS6PPBYI at e,

a'U”1nU”1”Dgﬁﬁéﬁéy|1s@@@fﬁl@Piﬁé@ﬁ8¥§§$§hﬁéceéﬁ&@frléﬁﬂﬁkaﬂﬂlane,
trls(acetylaceton- at e um num nonoi sop roon ynonool eoxyet hy

I
acet oacet at @ CYLFEHE Ry H?lka%ﬁtoRhﬂ%Yﬁﬁﬁbm% H?F&Eé%éﬁ%etﬁ?@nYéFEﬁ1nun}dl
i so- perDXIQEhaﬁygzeaﬁylam@tnypetﬁkmetnh@rylapﬂoﬁyaﬂhauy»251@h@h0|ates such

a1 um num Seb BATYTRL 63 GV ROk S AgRar - Br dN-THEYLbEBRURERNE OSan be used

singly or iethgbbiypatiomopobpyior bme thorykibadse | heceaflecyybdymevhof [ 3-

obt ai ni ng e(éffﬁétﬁ€9y?ff§lfﬁ§£8§ngﬁmonium chloride, y-chloropropyl-
methyldichlorosilane, y-chloropropylmethyldimethoxysilane,

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

25 of two or more kinds thereof.

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

30 isopropylisostearoyldiacryl titanate, isopropyltri(dioctyl-
phosphate) titanate, isopropyltricumylphenyl titanate,
isopropyltris(dioctylpyrophosphate) titanate, isopropyl-
tris(n-aminoethyl) titanate, tetraisopropylbis(dioctyl-
phosphite) titanate, tetraoctylbis(ditridecylphosphite)

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



30 thereof as well as reducing the cost, it is preferred that an anount of
the coupling agent to be added is O to 10 parts by wei ght based on 100
‘parts by weight of the total weight of the resins. Further, to the
adhesi ve conposition of the present 35 invention, for adsorbing an ionic
inmpurity to inprove the - 26 insulati@dh reliability when absorbing

noi sture, an ion capturing agent can be added. The ion capturing agent is
not particularly limted, and a conpound known as a copper danmage
prevent i ng kigendidary ipevephosphaoppexydcetatent zt agabe antetitasodvi ng out
for exanpl r 8zl | ol | I r ' agent
can be used” BT | erra e rrErRasRta BOFVE ELERIEES, hAERY PELEhSGRS
antinony BiSWEhH tSpea Mgidey Uresy bhi hlibeedbpoubtitaniwmnbacetplacehovi ew of

obt ai ni ng afn&d f §641 P 1Bsh Al Y B¢ Ak ondOe | | PP 2RTRXSEL L 8L heat
resi stance ;ﬁ? reducing the cost, "it is preferred that the anount of the

“ion capPuri Py WAt ddderPiwnoleetate parmeniym e bht BhteELWA 100 parts by
wei ght of thectatesi vt GRSl ¢ Ode ASLERDL é OPEH, ap@yymy@ﬁsia¥@itaﬂ§um
adhesi ve coqpositlon %ﬁrand thﬁ adhesive filmof the present invention
conpri ses & CtUMTH tTOT XYL HETRAY L G abox Yt BERETRY D) OBERRT | ng
agent, (c) mimam]fm,r mn”mm;?jmmpyhc?ﬂﬂ%tbtma\téh toereposyut yesi n, ?Rd
optionall £l r_and/ or a_curing _accelerator erein e
cgrrponentg éérjeeh%elpéa%rg% e i#%af% Shtiakes GFERYT bt hARLts SBCRYMST eved i n
the crd9s- seeswh titenand . pdhene ey ndliswp pheceg-bis €2, bepent adionses) t hat
t he cured t..ha n i fgﬁﬁ-. -56a; St The. " -l n-sea
structure"p%n t éugrggédt(?%ve f%ﬁyﬁgghg %Eﬁ%ﬁ%l %%%?%??ugiggggE%hprising
a conti nuolRCphReqk¥gek rieitanste o tetraey hubenly at it apbus epobaee,

(VEferred_tEriﬁh—ﬂdéﬁﬁyEkﬁénfﬁﬁNﬁéﬁﬁﬁké5&aé@r%ﬁf ?’tPﬁgﬁ-ﬂ@t9%¥;P0|ynEr
New Mat eri al, one, poi nt Poléner Al l oy", published by KYORI TSU SHUPPAN CO.,

LTD., as viewetPi Qs et i BFC - of TRPRE oEPRROVRAZ 0FPRSPE i BBedn a
cured sbkat esingli€hort siBquthisdetomnst exadi e tnorelekin@s OtheBeSEANNI Ng type

el ectron M Cr oS % 1 uminum type coupling agent is not particularly

limited and there may be mentioned, for example, aluminum

chelate compounds such as ethylacetoacetate aluminum diiso-
propylate, aluminum tris(ethylacetoacetate), alkylaceto-

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

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

In view of obtaining effects and heat resistance

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

Further, to the adhesive composition of the present

35 invention, for adsorbing an ionic impurity to improve the




In the present invention, each of the adhesive conposition and the
adhesive filmof the present invention wherein the conponents thereof are
separated into two 35 phases after being cured as viewed in the
cross-section thereof is achieved by a conposition which conprises an - 27
epoxy resin, a cyanate resin, a phenol2€é resin and a curing agent

t herefor, a polyner conpound inconpatible with the above resin, for
exanpl e, an acryl rubber, an acrylonit- rile-butadi ene rubber, a silicone
rubber, polijnsetdtaimm fbkmﬁndlﬂt&ewmmmyabemmbﬁn@emoﬂmﬂunepoamly@mrized
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i sl ands phage t t e p. Y, phase
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S/ (V1i2) >adlel ks LHievkd, paves e&ﬁnmeghfbybas%@n@@sl@@ opawhs chy com

prises an mr%%ﬁ@%&&ﬁr@%&aﬁ&lﬁf&refor and a pol yner conpound
I nconpati ble with the above resin, exanpl e, a phenoxy resin, and a

filler and a cudhdleItFiRnad akaws, Qﬁcrilt%fftn%%@%%l‘rﬁ%t‘é@mﬁqm%‘éwfédhesr ve
film. 151t drsd eepe_ecacﬁ{és/npé ef £11h el t f19¢ P PEs ERFPOSHEL PR cbipFls&9Nsai ns a

filler, partlcggggé on céA$§¥sI§¥'”§ aﬁnaggéfﬁ resin, (b) a curing
'

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

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

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

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

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

35 phases after being cured as viewed in the cross-section
thereof is achieved by a composition which comprises an



particle dianmeter of 0.005 to 0.1 pm Further, it is preferred that the
filler is silica and a surface thereof 35 is coated with an organic
substance. In the present invention, there is provided an - 28 adhesive
conposition which gives a cured product having a storage el astic nodul us
at 240C of 1 to 20 MPa. The adhesive-c@iposition having such properties is
achi eved by a conposition which conprises, for exanple, an 5 epoxy resin,
a cyanate resin, a phenolic resin, and a curing agent therefor, a polyner
conpound inﬂmmpﬁti@$bnmdahcy&h@tabneeimesanphandlﬁcftéken and a curing

accel eral oryodte Lo-£SPSEl ol XopysLer cefbblih Lheoroupesiti oo gopral ns o

filler, y preflera aving an verage icle
di anet er ofabpw@SrQ%ﬂm»]fQWnGXQmPh%,paESeﬂrYlnvehbeon anheceylenitirt her

provi ded an.; pdhssl y&; &QEPRSbLLLN Q1 11&&5&%@6&? "BbeLhakthaReadhe- sive

film wherein, in a cured state, it as ores having - an- average di aneter
of O. 015pmﬁ%1321rb¥ﬁearﬂ°3&}ﬁ@“%$hfﬁ%d§6 msﬂc@n@@@@lmethéesopégdu@itooz 80 20%

by vol une. rmet@ﬂ@emy@eéfj rra@a bPeipheseptal f‘YEI'éi:OQnB%rpgr@ﬁrlHéV' ng an
average dianmeter of 0.01 to nore prefer-

the present®FFRAEREZBPE t A8 bB?egf%% ?F%t%dﬂ%E?Q%alzéaPlPﬁhﬁﬁéﬁev5F§§)
spaCﬁs o\r/\hgapshzmn@tlmé h_@r@s/amgmdexaﬂmler fﬁémtit:lleepfief aﬁﬁﬁfSoﬁ di am?t\% of
a sphere t he, vol unme ore conver o that of s en
thepaveragee%?%ﬁ%&%g %*C?%ge%%r gﬁ?§1?%sge€“%ﬁn §g6155ﬁ18 aﬁﬁrégahéﬁe

pm théOPCﬁlsbsm®$amMQSQsmm@rexeel?éntngdh631Vemessngibf1shpreﬂbesede

Pl engih) TEMaloupettuo HHa Yol WBnBELCETL 208, ObnblE RAKCAN: fs]BEqdnoS! Ve

filmis O. | e percen ésS than 0. 1%
by vol ure, @hﬁﬁ%ff%%%r%}%edaa%e%gthf@fnﬁﬁl@%tér Pﬁélpb¢§¥ P§ pber and the

PCT reSlStaﬂ§§am§s3&h£@@rreﬂ%@§eﬁb@d2§&Ugeaﬂér8&“&@98 850399§03916by
vol une the refl ow resi stance and P resistance_are lowered. It 1s nore

preferred tPRECIPR FRREISERESHi RYel sediathf £6r M FE1FREOVBNLIRETPRFRENt age of
the pongs isestédubptele bfollowing formula (1):

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

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

25 al area V satisfy the relationship represented by S/ (V%) >
3.6 1s achieved, for example, by a composition which com-
prises an epoxy resin and a curing agent therefor, and a
polymer compound incompatible with the above resin, for
example, a phenoxy resin, and a filler and a curing

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

35 1is coated with an organic substance.

In the present invention, there is provided an



the follow ng method. 35 (1) In a view through a scanning type el ectron

m croscope (SEM, a square region, having a side wwth a |length of 100 - 29
times the average particle dianeter of the filler used and which has 50
pores, is selected. (2) The area of the square region and the total area of
the 50 pores are determ ned by the foRBowi ng nethod. A 5 transparent film
having a uniformdensity and an even thickness is placed on the SEM

phot ograph, and all the 50 pores are traced by a pen and the traced
portions ar@dhwﬁiV©u¢omm@$iﬂh@npwbﬂeheghVaedaaceaepoprbductihavmdgng the 50
ores 10 p n n aas inltem (2)
gbove and ?%%f%Qic%%és%%?ﬁ@%d?gu%u?g 2%6 %4§f ﬂngag?gh Bf each of the cut
out portions obt%ﬁ?mﬁﬂh&ﬁlVQe@%mEQ§l§h@n(89Vah@v%u¢B preegeredesoiget ermi ne

a (2)/(3) X@ﬁﬂ@ve&5b¥ 2 éoﬁ%cs{tigﬂ &hiéﬁ %oﬁﬁgl Ssdekst M pafl l%6¥ afne

sequence of the operations in Itens ove i's repea fve
tines, a&nd BPCRYeFaE of 2 \CYALHES r%%%%rnédphgn?hkénr9§lafvéﬂgné

percent age.chting @@@@@Iahéyeﬂ@@fearpslyﬁef @@ﬁbo@ﬁdtbﬁc@ﬂbﬁﬁiMEe w9th
conposition and the adhesive_film g i g gsent i nvention rlses a
hitBhptt

cured produt® PR RohpET ¢ | I whi e C%ﬁinﬁnagﬁﬁk9r?5 th) a
curing agenis ¢$pe@1@blynpreﬁ@np@@ndhancbhpatompesmtlbntheneabny aesin and

Chem nas pofeblsty et Ehoaldr Lol bkeBEv R 1 S8k Chav iG] BhDATEFRGE o) (e
per centlge pArthelpoiamever h@fc@m@%ltowoh pm.filmcured is 0.1 to 20% by
volune. In add'tiﬁ”hqé:ﬁfé%?ﬁ%efﬁ%@nt ? ﬁﬂ@g%tf$:fu£§3e §¥bgf§ %O%pof

adhesi ve fil mwhich owerin
50% or | ess@ N@ﬁ#ﬁ@rﬁpmﬁﬁ@%th@nlﬁrfLEQ/Bilmhétéﬁﬁe@atérialnﬁag 8db&-or

| ess, the aﬁb@é'ﬂf&ﬁ)'ﬁh@ﬁ@l@e 2Avantapequstyt 8l of edngs pdPEsOhavinfor a
long term enablin pong storage, The lowering in flow can. be nmeasured
accor di ng t 3Rt HESE g@d%} eter of 0.0l pm to 2 um, and the volume

15 percentage of the pores is 0.1 to 20% by volume.

The adhesive film of the present invention has pores
having an average diameter of 0.0l to 2.0 pm, more prefer-
ably 0.03 to 0.1 pm.

In the present invention, the pores in the adhesive

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

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

25 1ing the lowering of the adhesive strength) may be poor.

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

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

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

35 (1) In a view through a scanning type electron microscope
(SEM), a square region, having a side with a length of 100



35 procedure. First, an adhesive filmis punched out into a sanple - 30
having a size of 1 cmx 2 cm and pressed under conditions such that the
tenperature is 160C, the pressure is 1 MPa, and the tinme is 18 seconds.
Wth respect to four sanples, |lengths of portions squeezed out fromthe
original size are 5 neasured at two poiAts per each sanple by neans of an
optical mcroscope to determ ne an average length, and this value is taken
as a flow amount. Fromthe initial flow amunt F(o) and the flow anount
F(72) aftertiiRediothies are HOGR p&hbitbaediagetareoﬁfthhefilbemaﬁsed @R&dhour s

at 60C is L ormul a: Lowering rate of flow (%
= (F(o)-F($g}€E§§§£% f%%réghr%%e geédhe3|ve filmof the present

i nvention b%hﬁ?h@e@r%ac@feﬂhgrﬁﬁu@reorealeon@ng|thentQMabhaceapofsehe (a)
an epoxy re o 5 undyi nconpati bl e
with the ep%g;p?éggn@r&u§égg¥ﬁ?$8& b§ {%é ESiZH@%? naggggglerator and it
is preférrear%%%@ar%%ﬁp%hbmt%avhygt@ F%}fgém|§¢95%ﬁ¥ pBflagRoR¥ANp

representedthiwkﬁéﬁaffgl Mé@@df@ﬁnvhé S§M7§h6t@69a§9 whghehaDl athepsgesents a
cont act angpe of é the filler wt ter, resents a contact

angl e with PoRERre% %F%%?%r?%laoB?ﬁlﬂ% BpecBﬁ?Fﬁa BEHtHP9Pn§thEut
conpositionowonpr|3|ng conponents (a), (b), (c) and (e). 25 The adhesi ve

comosi 11 on St FAC iy ceuitifge S ERE pobt £8° EhadioRElurtRe &Y fares: csin

a phendlli c p@stmnS)a aringcedepy ahpeefbn, tlaepehlyeremannepoaadlnna‘.ba'{nati bl e
wih the abpyp &85¢d, 4R @g@r@ksce&n BELYbn! gb%t

acrylonitri buf adi ene ru cone ru ure- t hane,
pol yi mi de, pdl yEEe deeigle, Oﬁn@a@hc©§ot9ﬁe¢u§e@utpP@GUéPnérOhtﬁiaedrén

ther eof, angk@psi enpldyaacd]| besveald/ fEasubbli 08 EEELRALAROL, (9F /(53

flln}state mat eri al EspeC|a |y, the adhesive filmis achieve y an
adhesi ve 35V31¥8n whi ch conprises an epoxy resin and a curing agent
15  (5) Vv = [(2)/(3)]1¥% is determined.

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

It is especially preferred that each of the adhesive

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

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

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

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

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

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



t herefor, an epoxy group-containing acrylic copolyner being - 31

I nconpatible with these and containing 1.5 to 2. 0% by weight of glycidyl
acrylate or glycidyl nethacrylate and having a weight average nol ecul ar
wei ght of 100,000 or nore, and a filler and a curing accelerator. It is
espe 5 cially preferred to use an epoxyOresin having a softening point of
50C or nore. Further, it is preferred to use the phenolic resin
represented by the general formula (1) as a curing agent. It is preferred
that the adrassing &isiaefof hk qane:se&tcmlmndinpeelﬂw usdebt aonait bynsoat i ng

and drying ¢ % %’??e Lot @ﬂ{@?@ fgnPéoG @Q 9@9 &rg‘%@yﬁgnﬁga

conponents (a el n the conp onen ove nenti onetl (a)
to (e) are dftedigte thatl8 heeeends i on‘%iﬂ'—fp r@spgcts *a¢>bfowh@amphe@ach of

db 1
a an i's E@m%@gS o g Ifﬁnésséﬁéé§édegut §r$ﬁ tﬁepéfiéiﬂ d §hat %ess

satisfied IS pre erab

rel ati onshi

t han 0. 95 ’ﬁ?ﬁﬂ'%‘lreﬁ A lerBHP POERES tRgh 22E8, sm%lké}’llyeﬁ?%f‘éﬁa%my | ess than

odﬁo The Icﬁ;y\arfcal]l rmitcﬂisb@élbeb | So AU ri RS . aW@ﬁeb ﬁé@elﬁeﬂgzﬁ oanaotﬁlslthe

. adhesi venes ter absor |n nnlsture nay € poor ct angle a
of the fil |‘§ar Wt v&ﬁqénuass %e SO AP h t%n{'?bmaﬁfntf R8d. Wth

respect to andumnineR @y iaid otliai Hitow bymayppt yan) takfa:eaorﬁm)shdum aogriG,- ing

the conponey (), ) C bLi appl i ed,

t he contact ang#&)eorlrpq ré&% @Pd%ﬂgnggékgr%%%f'gz%hﬁog& ggpﬁéréags?gl

cont actl0angleterminrg tbnerthatf%lwem@rf@mmhat each of the adhe5| ve

conposi tion and ¢ f t pL esgnt rises the
conmponents (a) to&%])%'q{besﬁ%% f%%[ Ir%%% 30 fofﬁhi aﬂ{ oﬁnﬁﬁaf”l 0s: 49.5to 17. 0%

by wei ght of th&%iRG (@)e tadhepbis fJelsmrpf aFlee (Byesert cimyeRtheent ; 50.0

to 70. 096bYCdﬁbﬁHEeéﬁa(éﬁré@epfﬁﬁd@@ro§0£p66%5551€&5§ hRidR- O8mPyiyesght of
(d) the fil and 35 0.05 to 0@6 ht” of (e) the curing

b
accel erator! Itar? ERORY FF T ¢ hfa}? the durd :Fr’o% 1338t he {SUnf PO F€¥ he

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

0.75 > a/b
20 wherein a represents a contact angle of (d) the filler
with water, and b represents a contact angle with
water of a material obtained by coating and drying the
composition comprising components (a), (b), (c) and
(e).

25 The adhesive film having the above-mentioned proper-
ties can be achieved by a composition which comprises, for
example, an epoxy resin, a cyanate resin, a phenolic resin,
a curing agent therefor, a polymer compound incompatible
with the above resin, for example, an acryl rubber, an

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

35 film which comprises an epoxy resin and a curing agent
therefor, an epoxy group-containing acrylic copolymer being



- 32 epoxy resin and (b) the curing agent is 17.0 to 49.5% by wei ght.
When the anmount is less than 17.0% by wei ght, the adhesiveness, the

nol dability (flowability), etc. tend to be insufficient. On the other

hand, when the amount 5 exceeds 49.5% by wei ght, the elastic nodul us tends
to be too large. It is preferred that3ad ratio of (a) the epoxy resin to
(b) the curing agent [(a):(b) ratio] is 33:67 to 75:25. Wien the ratio of
the epoxy resin (a) is too large in the 10 above ratio, the heat resistance
and nDIdab|4W¢®mR4¢¥h@ea%#tht?be¥%n@n@oceetahsangsﬂaét§9y2 Wsehythe ratio

of (b) they&idnfgda ciéyiOQCffi9€e'Brtafy@98¥§ ﬁ@%hgcrgﬂgtenghgab'l'ty

(flowabilit ends to be insufficient. i using the co Ition having the
above- nent i %&ngiiW?ﬁgﬁﬁaﬁY%ﬁaQ%ﬁm%ﬁﬁég @8 WPFﬁhEx@@Iﬂ Rt OPA m&at

resi st ance m@&éﬁrar@@S@rbiDDeﬁDaﬁaUéeeufﬁﬁlgo&/c&%lﬁhﬁﬂﬁe adhesi ¥gpess
after agsorbl noi s can be obt ai ned greferred that the

adhesi v f|?+ﬁ t?ﬁ?t&%@%@ttol%@%n??oﬁpeﬁﬁpF?§e§ Pﬁgl ghesFQEteBiPEsi ti on
wher ei n t hepo2ft BB F&t¢ cot smOre4 tmﬂtﬁerv\hsiatelé\ pepreseatistbhastotnk

the above TAITET 3o g B Pedfinted IR RR R Eabf Sopul RC (EIrghie

copol yner mmmanuaqpmt5 to 6% by melght of a reactive group-containing
d h t . of 0
monorer and havifyg JEL By R8I A0 08 SHUS P VL OR! 021 £1005000-0F TOT €.

In the present |nvent|on e I's provide esive
conpri $8s alm‘éﬁﬁmredl%mlé@awe@uw epating ébdvérmlhgsthe sehpesiei on and

a p0|ylm(kkimﬂéﬁ1tﬂ$ﬁ”é%ﬁbff§iﬁ@“%ﬂ@t§9095Lﬁ9n9£8H58tcaﬁﬁo eH@gl (8§ rength

of 30 50 Y mor nore as neasured at C. dition, present
i nvention, thef® i S"RERARICH? h%o%ﬂ?lfe%ﬁl‘&e Pfl Frhemepeenmeaﬁeﬁneﬁe Rani nat ed

cured produgs (&) Sahhd egd BL-£ &g é@'@ﬁé’t‘fetﬁgs%%t%n&ﬁ??t ”‘é‘nbsanaPBen
subj ect ed tgﬂheat treﬁhqg t at 260C for 1 second he resul tant
c

| ani nat ed 35°RSFER 7Y ReAR Luf PerIpEErrAgaRPYR) atdi sAELEFLIBA -2 mm
or mora5 Furtherst iis thte PsOS@Dtthdy eftid OBe1 4DE68shSp: 8375 > a/b is

satisfied, that is, a/b is preferably less than 0.75, more
preferably less than 0.66, especially preferably less than
0.50. The lower limit of a/b is about 0.25.
When a/b is 0.75 or more, the adhesiveness after
20 absorbing moisture may be poor.

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

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

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

30 formulation ratios:
49.5 to 17.0% by weight of the sum of (a) the epoxy resin
and (b) the curing agent;
50.0 to 70.0% by weight of (c¢) the polymer compound;
0.45 to 10.0% by weight of (d) the filler; and
35 0.05 to 3.0% by weight of (e) the curing accelerator.
It is preferred that the amount of the sum of (a) the



provi ded a sem conductor device wherein, when the device is subjected to
noi sture absorption treatnment at 85C and a relative humdity of 85% for
168 hours, and then, passed through a reflow furnace at 260C for 120
seconds, the 5 resul tant device does not suffer peeling with a dianeter of
1 mmor nore between the adhesive | ayeB2and the seniconductor chip. Each
of the above-nentioned adhesive filmand the sem conductor device can be
achi eved by a conposition which 10 conprises, for exanple, an epoxy resin,
a cyanat e repéxy rephenahdc(bestheaadringuagegtagend7t Detef 48, 5& pglyner

N o heGghECOrpAL B MBuhEE2E 2005 1EKAR12. 6ROB WLLBHED Ene

functi onal p, and option curi
its f|In}st%@%eﬁ%Y%¥$%§raﬁﬂeamQ dakid ébrduElevabdlits) pr©§90e§659 Qang

these. Espeséalhyuffiéiénn, beoachhevegnby ﬁQnadhﬁﬁbHetﬁb|EhﬂﬁhEh conpri ses

an epo resin agent therefor epoxy group containing acrylic
copols ? ?Eﬁ?ﬁcgﬁp%?g% WairgRtt hERe eéﬁﬁtEGnFﬁgHiHﬁ te5dgote. B% by

wei ght of gtqclﬂatgacrylate 20 or glycidyl nethacrylate and having a

i gh 00, 00 fill d_a
curing acoel erathr 1T RTEEERY: heT B BREHeabt bilisEPantrRRExEoP L8 Fo
having a sofbbnth@ Eor g odge&NE Ofaholk) rEULbhems BB:63 poefleredd that the
Formia (1nd, e eBBEa 0k PehEPLRak FELERER B8 oY R8T RRESDEOTRE® an

formul a I's especially
averagéopar@b@V% ﬁaﬁh@teth©fhﬁabose$DSDancanandnmobddblehy i(Elow-preferred

that the f'éﬂfﬁlﬁf%stéh&aténgeh@ﬁsa@;§E£E§8?ycoaﬁﬁgnmkﬁg §9t9598§'?b

substance. 30 In the adhesive conposition o gresent I NVEent I on
excel | ent nehetEHEIRGSBFPRT obS r BRPstange éAnthe abeHensathg, tBEng the | ow

noi sture abﬁ@l@&bﬂDlﬁgeﬂﬁibﬁaEEEiﬂyfe@éﬁé@”%o 8é Dﬁsﬁhﬁlé9&ﬁela (1),
excel | ent reflow%g resi stance ai ned by using an acrylic

copol ymer whi ch 9§ﬁH%JH%e C?%%%?+5%°@r%%$¢%%n¥%?n??@vﬁnﬁ%ﬂE%OPﬁ forma
sui t abllé crbsmhulketlon] ramt adieesbnd exThl roéllehtownChask resddstagfskstance

and heat reéféé?”&ﬁé&Pngg ﬁoigﬁggg,b¥egflngres1stance, adhesiveness
after absorbing moisture, etc. can be obtained.

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

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

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

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

30 50 N/m or more as measured at 240°C. 1In addition, in the
present invention, there is provided the adhesive film
wherein, when the laminated cured product is subjected to
moisture absorption treatment and then subjected to heat
treatment at 260°C for 120 seconds, the resultant laminated

35 cured product does not suffer peeling with a diameter of 2
mm or more. Further, in the present invention, there is



acrylic copolyner inconpatible with the epoxy resin to form a definite

I sl ands-in-sea structure after being cured. Further, by adding an inorganic
filler, there can be 5 obtained an adhesive conposition having high

el astic nodulus at high tenperatures, an increased peel strength at high
tenperatures, and excellent reflow cradR resistance by an action of reflow
crack prevention. The adhesive filmof the present invention is obtained

10 as an adhesive |l ayer formed on a support filmby a method in which the
adhesi ve coppo¥idedna osemheopdestar devaaei wheresndi whehveteodedispeised in-

a sol vent Sgﬁﬂjéétggtbalmﬁig¥urekQBQB?gtRBBUEQSatﬁ¥ﬁ£Ogﬁxggaeeangt to

prepare a varni sh repared varnish 18 coated to a supporf film
such 15 as éeb%FyY%t?%W+@b?be@ﬁy?éﬁefPFIhﬁ@rhéuﬁébyéﬂﬁytéﬁér passepht hal at e

flInlhaVIngt@ré@éﬁaéeréf@@&eéuﬁﬂaéacgt apgd°ct hgp heat gdcahdsdrtgd tO renmove
t he soI%en In this referred conditions_for heating are

exanpl e suthSHhEREH eY%ﬂ%e?%?ﬁrBOFssﬁéf?S PSOELRAGWISH Ph@lﬁmﬁEerogbout

10 m nutes 1 amabontm@Pe hostseeAsthBeashppott Lhler angl 8skic filmsuch as a
Il m a polyethylene terephthalate film a

poly- tetrafluor h f
polyethylen%é# 8§&a¥%§¥yp§%%ylene film a poly- nethylpentene film a
polyimde film Bach ehnthhe alede-medténéeéticadnesavesfbimt Apdetheastic

films can bg.pe %@ﬁ&@cf Paa§9 ceTbgnSHQp % 1&%&3]8? bSoﬂ E?gl8gfwﬂg R use

so that the adhesive ayer |. an esive fi can e use
or it d&n bROTREHSGF t hEPReCSaPRbE t @nIﬁP@hM rhélnsupp@yanatEnrsamnbeapeeled

off later. SReds1aceédod 484 §0éutﬂﬂgaa§féﬁ9'§He§r@f6rsuﬁpﬁ6§.¥{qé\aﬁm a known

nmet hod can be used, and exanples include’a coatin a roll
coating net%@@Po%n§pP%&n%oh@?ﬂ@PaH%P%%dWlﬁth59§?eaééabﬁﬁgnﬁeﬁhééosé bar

coat i ng nEtDDﬁkaEleCﬂ&ﬁ@tﬂoﬁ@ﬂtgﬂgu tQQQ oﬁtﬁon§§l?h8 Ehl gkpegagobrt e
adhesi ve | ayer. i cul arl |imted, but

é n adhesi ve n% S not %
the thi ckneS¥riR9. a%%e ¥%¥%¥ab??d31 ® 8% pﬁFa rBapRELRLaBRY 25 to 250
pm  f a5t hesemt ebredadt yr 1QevDc@0Prpducedppei abligptréeeabl gsglcially,

it can be achieved by an adhesive film which comprises an
epoxy resin, a curing agent therefor, an epoxy group-

containing acrylic copolymer being incompatible with these
and containing 1.5 to 6.0% by weight of glycidyl acrylate

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

25 phenolic resin represented by the above general formula
(I). It is especially preferred to contain a filler having
an average particle diameter of 0.005 to 0.1 pum. 1In
addition, it is preferred that the filler is silica and has
a surface coated with an organic substance.

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

35 contains a reactive group-containing monomer to form a
suitable crosslinked structure, and excellent reflow crack



to 100 pm Wen the thickness is thinner than 3 pm the stress relaxation
effect tends to be poor, and, on the 5 other hand, when the thickness is

t hi cker than 300 pm such a thickness is di sadvant ageous from an

- econom cal point of view The solvent_for the varnish is not particularly
limted, but, fromthe viewoint of Faéllltatlng volatili 10 zation of the
sol vent. during the filmpreparation, it is preferred to use a sol vent

havi ng a relatlvely Iom/b0|l|ng poi nt such as nethyl ethyl ketone,
acet one, neteRAstaEHut3Nd N e s b e yedhdpe| obtal nedeby xys Eng, abut vl

cel  osol ve qcfﬂf@&?&po]@}rﬁ@ﬂoinc&n {l@l(é’e&:b@’i'oihe eéﬁoxﬁufég'fﬁ £t Ofothe 15

Pi'Gh boi 11 G I S crP LA THTTAS SERRCTEES, S EF SRS RGr Mekede,
19

the vay pyLm“mefb“““meaé‘Z"“d“‘@‘gﬁE?tmtﬁﬁeam@ﬁio‘m%p?ﬁpﬁﬁaéi “The
e varpis er. is,.adde

presentglnve |%h§hf%%) éﬁ?FlYﬁeﬁ&ﬁﬁ%ﬁlb*oﬁh%$%+%gEh+§?y ﬂ$S€ﬁg filler, it

is preferreaethdulusata Mgerterpehaberes) lami increabad | peel | s’lcnen@'e]adatn} 1,

etc., and th i | e ow

nmol ecul ar égﬁﬁgdﬁi %ﬁ?%heJ%ééﬁ%ﬁléﬁiégk dg¥i§€ é%%% f%%réggngg?%gn

pol ymer c@mmqrs Qﬁc@%kmat@m@h@mm@tmmereby it is possible to

shorten the tinerforaded Nt Aflflof ﬁ’t?érthé@séﬁt DR £ 1L L prsler ! ed

t hat bubbles in the varnish are renoved vacuum deaer ati on.
pr esent O nEht3dbRARRE S F3VeRr foRmedden %osuﬁ?fér*adﬁb%mv‘wc@n*b%‘éh@@on it

i's preferreih tv@hﬂﬁphﬁh@ aadhed 1ol ¢<5myd51s_{.:bl@zm @ﬂomerpﬁe@ena tHvéRgiggent
and a filler ] one anot her oun

i nconpat i bllesvﬁa-sf?? il p%&)fgllr%‘?ﬁs? Jn’?x%ds‘? Y%mf h%uéés%?tm%éh%ﬁngWX ure
to produce leaftomﬁwesua/hlmrposyﬂcﬁmxayompletye i g phepabeve paogish on

(i ler, Tne s iRy dsfen 15 odFred f8ls Subbbrtnkilncsifee
separ alltbon a&nd RnkytﬁnmﬁﬁlwpiQﬂtﬂyl@mmuﬁilmforh@ polyethykeméns in the
terephthalate film having a release-treated surface, and
then heated and dried to remove the solvent.
In this case, preferred conditions for heating are,
for example, such that the temperature is 80 to 250°C and
20 the time is about 10 minutes to about 20 hours.

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

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

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

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

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



epoxy resin phase, so that the effect of reinforcing adhe- 5 sion of the

I nterface between the epoxy resin and the filler is increased, thus

i nproving the heat resistance of the resultant cured product. It is
preferred that the ratio of the volune VA of the filler contained in the
epoxy resin phase to the volune VB of 3Bhe filler contained in the 10
rubber conponent phase after being cured, i.e., VAVBis 1.2 or nore. Wen
VA/VB is less than 1.2, the effect of reinforcing adhesi on of the
interface taksrablyrid ® (300 wimsatmetacpreieranly had the2h@aums esi st ance

f th é%ﬁ%ﬁ ly 2 15
gr no(raecu1[ﬁ% l#% ra 3}016)%”&‘;?%’60 é@llde ﬁéﬂf@ﬁ%ﬁ%ﬁi e?@rregsured
in accor darfe® WQ Hlmhe Wltﬁf} di/ﬁ%gt%%]éw els tl'fliﬂenm%ttﬂ@n c? 0a8, skleg¢i on of a

filmis obsgryed tAEOUEY fon SCAFELE N0 dNPS @&e&é r;%bfn C4R3COPE {9 MEASUrE a
peak of the atons which constitute the fill neans of _an XVA with 20

respect 2t o YRIF dFeitdre RER O CoMfIF FRRWS e n‘lﬂ}l%]‘ﬁe%\ BhRr 8300 rgBpeticiel v.

VA/'VB is def eghiglatesd o tdissd@rgitagedh® £HehWeenedébesei 9gRKsoint Sof for
obt ai ning a _desired thickness of the adhesive layer in the adhesive film

of the preseni”inven- 25 tion, two or more filns can be laninated to one
another. In thi STheaseglvent sfcnecnher erhtmi setisansl tpansidwrasiycking filns

t hat t he i | f th
o esont | it R Scld ik ATER L Y Fac il AEIRE YL o
bot h sdPf ackati@o of thl&qﬁvsnm.@mmxﬁgmﬂhﬂlEﬂlm1¢E£E@wE$10@,nbhbés has an
advant age '&éf@fré&‘%%'dé@ | $ é &?(@%Q@iﬁ'?'é‘ Pé‘ ﬂi\?& pi&l??xlﬁl ]Enm@kness

punchi ng- out property erre hat
of the cor é"?ﬁéf%rﬁi%ﬁh |a§3 |Wﬁ‘t1}3h]e NG Brtorem %CQ*@OI?@O thhtwmuwl

t hi ckness ltksemte S32+4dtAdeetiaddl S fen@ene Theyfdhd L@@@lyﬂscétlp@ww&;erlal
i S not par

heat - r esi str%ﬁ1t'tli'1 C?T%l'rrﬁ) %&qllr'c ?qqéﬁr?‘?’éﬁéﬂg?;‘%ig‘%fﬁg{%‘g;ﬁ%%ﬁr%%?s’f%?\t
t her nropbastpurgaden ddvinggr eviaof teme ngopoimg vfopédEies, &i gbeventhen a
heat-resistﬁggiéémgrggig%ﬂ&gi&lﬂf%ﬁ@gé{@hgb point such as dimethyl-
acetamide, dimethylformamide, N-methylpyrrolidone, cyclo-
hexanone, etc. may be added.
In preparation of the wvarnish when a filler is added
20 to the adhesive composition of the present invention, from
the viewpoint of dispersibility of the filler, it is
preferred to use a mixer, a three-roll mill, a ball mill, a
beads mill, etc., and these can be used in combination.
Further, the filler and a low molecular compound are
25 preliminarily mixed with each other, and then, a polymer
compound is incorporated thereinto, thereby it is possible
to shorten the time for mixing. After a varnish is
prepared, it is preferred that bubbles in the varnish are
removed by vacuum deaeration.
30 In the present invention, when a filler is added to
the adhesive composition, it is preferred to employ a
method in which an epoxy resin, a curing agent and a filler
are mixed with one another, and then, a polymer compound
incompatible with the epoxy resin is mixed into the result-
35 ant mixture to produce an adhesive composition. By employ-
ing the above production method, a film of the epoxy resin



5 softening point of |lower than 260C is used as a core nmaterial, the
adhesive filmis possibly peeled off at high tenperatures, i.e., during
soldering reflow Further, heat-resistant thernoplastic filns using |iquid
crystalline polyners, polyan1de|n1de pon|n1de pol yet heri m de, poly 10
et hersul fone, whole aromatic pol yester; 6polytetrafluoro- et hyl ene,

et hyl ene-tetrafl uoroet hyl ene copol yners, tetra-

f I uor oet hyl ene- hexaf | uor opr opyl ene copol yners, tetrafl uoro-
ethylene|mﬂSIﬁnrmﬁnI@M thendntﬁrincaogblyherﬁ;lben. aTher@feferabfyensed
Furt her, t f I an be
used for JECIH ZE??cgén Fﬁ%gé?pﬁﬁ%é %%e%ﬁgée?%§§59gﬁhéh &S|ve
| ayers forrﬁa%? cﬁ‘rllfﬁﬂrh asdrﬁ%ﬁz%% Yroymle OEcokke nbiklenl redaine inrthey nade a

varni sh by & @g,plszﬂl ﬂ{aéjésp%sttwtafh@d@%éé’t? &P”Pé>§ﬁf6981h& folvent.
The 20 prepared varnish is applied to a heat-resistant therno-"plastic film

whi ch bécort®h hridisetrs aQﬁ/Qﬁ%ﬁ?%@ theePPRnt BRIS+D #RfobRet he sol vent

to form an mdiest vles flﬂmmedhetm@tnﬁpﬁwm@ttﬁ@em@a)@l B&§istdntan ofls the
nmet hod for coat|1$_le Q% Cq i oned pet hods cgn be used. This 25 step
gﬁé t

i s conduct e i t%F cﬁ’ﬁo UCF acekt of S t RES LHBEed R L e
thernDpIastratfoIaﬁtthqwmnmumeamAadﬂesmaefliléﬂ1@@Ntmgn@dhfﬁluRe|@WQX§ on

bot h f t ca referred that the
sgrfaig; acfessijhe a%he& Ve ?1{? ‘% %r o?e%fle%‘%y&cjo{?eé? ??rllﬁ%lg%dth%tt%% t he
adhesi %8 Ia@l&l@emmmwmfm dofper seifgrcbtedk-iieg. WOWERers when no
bl ocki ng ocCW Sy iode, Prf&H r@z@/@@tlstpeyéetﬁaﬁoyeé fﬂiﬂéf@éf&@nof

econoni cal point of view, and here 1s no varni sh

prepar ed by i RET AT Q#h%ﬁls%rgﬁ ngpe wbﬁr%@%sb%we@@mrpﬁsamoﬁ in a

sol ven: falrlﬂ'xéilﬁl.spffﬁlﬁdl%ﬂ s%/@(rjﬂth&th tﬁeazp@étl%eﬁeéfsﬁ&?c?b@getmnémﬁﬂﬁd
suppor i ated to renoye,the solvent, to form an adhes

| ayer on é% C@‘tfbc%potrqn%twe 0§ PAPe adebYReld aSRPECLFELY AT Ake BAPTY éboth
surfaces ofom mmre, nbuiwthedt pmemﬂamp anoadheséd ve Ihéldeheying, avkessve

| ayers forned qﬂ hot h sur aces_of cor,ghmah régiloln this ¢ t he

support filt tﬁ??ﬁﬂﬁf (i %2 &otdbinge wing proc&dire .
The rupture cross-section of a film is observed through a

scanning type electron microscope to measure a peak of the
atoms which constitute the filler by means of an XMA with
20 respect to each of the regions comprised mainly of A and B,
respectively. VA/VB is determined from the height ratio
between these peaks.
Also, for obtaining a desired thickness of the
adhesive layer in the adhesive film of the present inven-
25 tion, two or more films can be laminated to one another.
In this case, it is required to set conditions for sticking
films so that no peeling occurs in the adhesive layers.
The adhesive film of the present invention can be used
in the form of an adhesive member formed on both surfaces
30 of a film as a core material. The adhesive member has an
advantage in that the film is improved both in handling
properties and punching-out property by a metal mold. It
is preferred that the thickness of the core material is in
the range of from 5 to 200 pm, but the thickness is not
35 limited to this range.
The film used as a core material is not particularly



as a cover film The substrate for nmounting sem conductor of the present

i nvention is not limted by substrate materials such as a |lead franme
having a die pad, ceram c substrates, 10 and organic substrates. As ceramc
substrates, alumna substrates and alum numnitride substrates can be
used. As organic substrates, FR-4 subsf/rates obtained by inpregnat- ing an
epoxy resin into glass cloth, BT substrates obtained by inpregnating a

bi smal ei m de-triazine resin into glass 15 cloth, and polyimde film
substrat es limited, pulyiviheefilhnisaprafeasklyntehéat-rasibeansed. As the

e 1 | hfenoBTys SLE WELURE PhrPhOD BrSEfantl L e bOtDsRLAR M 11 N0

and nmultilayer wring rlca
connect ed t?ﬂ%ﬁ@ﬁPlQ@th©lélbm h@ﬁlngr@ughfh©nbnqayobetfgfn@ﬁo Guorher mhen

the wiring @p@?@fs Offnd €2 ONE £F - f&éiéesntoéhéﬁﬁoﬁfmﬁedf;mr deyh

preferred to rotectlnﬂ resin |ayer an1ngt|ng an
adhesi vé f|?%¥¥%p%9@5p%h%ﬁo?¥l ek nblan %GQE?hbﬁ ppedhpehat eradhesi ve

filmis cutatetbaR, desé redhehope, £and 1bep§yglsu9epeaﬁealbﬂfl&t high
heat - pressed to the squort

r g desi red_posi ti s_general,
but the met hIPTERREE 4n+t%d’t%efth REde R SERF gSﬂduc?BF h%Grce in
which a senm@mmﬂmesnstamtpthéfmapﬂaatmcrfhgmboasﬂngrqudhdredyﬁﬂabhﬁheotEer
b - d [
and a it ROREEESL BRSSPSR R B P TR Re SRR BB e " P
surfacdlof ehrzesewd Eonriucvielehiposatiec pollyebtar, ppesytagrafiduoesul tant
| ani nated nagieri e, ASRy1éndotee f?@995é9ﬁ¥99 he OBYoPomBL 8 eEe R LN

wiring board for nounfihg seniconductor bove-renti oned
- 39 adhesﬁk@ox¢¢¢ﬁ¥#ﬁn¢Tk#ﬁ%@é@oa@95@anlenﬁecgp@bﬁmgrsortepr@ﬂhupng a

Sen1CondUCtéﬁhﬁﬁ%ﬂéipéfEMﬁb@@aﬁﬁyﬁdbfﬁyyeeﬁhéE1céﬁglﬁkaS'“Qt&apgrére
| am nated to a_semni conductor wafer, nd t the resultant wafer and

adhesi ve fiPFeEFEa B84t o EPEF?%r'aﬂﬂ 5h%u%§?FaF%sh§§Pﬁ5 SNeFPeTit or a
film havinglasticctilmana pdeoedi piahecadhee edsédr eoghrafucing the

elastic modulus of the adhesive layer.

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

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

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

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

Also, a varnish prepared by dissolving or dispersing

35 an adhesive composition in a solvent, and the prepared.
varnish is applied to the above-mentioned support film, and



adhesive filmis preferred fromthe viewoint of omtting the steps of
attaching the adhesive filns on each of the chip. 10 As exanpl es of
structures of the sem conductor device of the present invention, there can
be mentioned a struc- ture such that an el ectrode of a sem conductor

el ement and a supporting nmenber for -t B8 sem conductor are connected to
each other through wire bonding, and a structure such that 15 an el ectrode
of a sem conductor el enment and a supporting nenber are connected to each
ot her t hr ouggatedeto | remioveoblie ngobentptoativomaardabeding 1a3p8Y, ortc. ,

but the StEN@téﬁﬁﬁbﬁtQRétéfféied by tQ&ﬁSSLQleQQeﬁgfgfé fgﬂlggte8b£§'n6d

by any of thes ucfures n the process produci ng-a sent conduct or
device in QWﬁ%hS%F§%%¢%o®ﬁu%t@@r%hmétaﬁaaé 59b§¥¢9@éeha0|ﬁghaSEVeCU|t or

a f'|”‘haV'ﬂﬂlﬁ-Eé&fﬁ@ta@ﬁ@si@€1D§§@93t99§ﬁ83roﬂ‘BgtﬁnsuﬁgQEéF gefthg the
conditiqons for heat press may be such that the tenperature and tine

are sel 8ct etPED m@@&rQ%ltheI%lFEthcﬁ%? wWFRE n§uBBaF ﬁél@nﬁéﬁdbﬁ uﬁﬁﬁout a
space and §§Iasé@@éprflgdhe3|veness are exhibited. Fromthe viewpoint of

preventing the d |load is referably 196 kPa or |ess
especial ly prefgﬂggl qggg?$5 0 orI%@%nt%@gﬁéeTh%°§éﬁFEﬁﬁdﬁgtB?eelenent
gener al senpnesmhmnrmvemteomnis sothlamitéd bl subkbtatetmateababe used.
The t her nal e a e gtor el enent. a he
supporting %%%% éél% g$£9 ??%ﬁ%tﬂmﬁbgg §n55§ g%efeﬁﬁﬁamﬁca?gasgé?éﬁﬁh t he
sen1coﬁ@uct@mde¢%@%m¥Caﬁ@bSEr@h%Ssupb@r@engmnenbebStsaEﬁalIalbminaln t he
Se”‘CondUCtQEbsﬁ%%%&§ &Edtgfuﬁiﬁéﬁnﬁltﬁ gots stPXtH§'89napeaQQSé'Ve afilm-

40 having a low elastic nodul us ermal sfress is relaxed {o ensure
reliabilityTdtRse BHheeratese FRr¢ substratesyobbahnedtby WeBReghetarea of

the semi conﬂug:tm @ib niesﬁnwr%oomé@éecpa‘)tﬁhea@r Q@bQEr&{‘.‘@sSHBE’Qiﬁé&Q
menber. Al a seq%condﬁctor devi ¢ which the difference in
t

area bet 3 %Wﬁf%ﬁﬁﬁgﬁﬁﬁuﬁ tSB¢ ﬁﬁ%fd%nﬁr}ﬂ%lgﬁp56§%9nbnﬁﬁnﬁéﬁss|s
smal |, 16xt echath connecpoDyihedei pals euesotéeasfasiRd aNpolyimide film

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



an area form Also, the characteristic feature of the adhesive film 10 of
the present invention resides in that an amount of the volatile conponents
fromthe adhesive |ayer can be reduced in steps in which the adhesive film
is heated such as the step of heat-pressing the adhesive filmto the
supporting nenber at a desired posiriéﬁ and the step of connecting 15

t hrough wire bonding. The wiring board used in the wiring board for
nmounting sem conductor equi pped with the adhesive filmof the pre- sent

i nvention iadhesivenfibe aydnbheni hestopreneedubsThat prosash fsrceranic

substrates gndyQEgag! & §§ﬁ§&6ﬁ&§étof°&g@9c8xQHp%ﬁicﬁsaﬁeééHE§i§Hbzgi@tes’

al um na substrates, and umnumnitride substrates can be used. rgani c
substrat es, 2FR-a dLBLRY afeReoBEQI AaBiBGLerApERgAabRRcanduspoRywaESER i nt o

gl ass cl ot hanB8TteeRst £RE P ORI BAAEUWRYeri HRACHARESNYedfilm are cut
bi smal ei_m de-{riazine resin |ntoﬁglass 25 cl oth, and pQIy|n15e %llm
subst r afes 1RFAGECHOPyi Ahded FPRFTHTY Ba¥éngnfefiEFUéinoBeaudéd™ As t he

shape of whavngngasycsteuttusrd thesthgpeasedadhuretnghrbayh gshdes wiring,

and nultilayer wring.my.be _used n | f _desired, an_electricall

connect ed t%&%ﬁ%ﬁVGSglﬂ%I%SoPrﬁgﬁFFﬁaogﬁﬂthEE Xﬁ?wBBlPBrﬂgd9m#gE%H§r, when

the wiring tppestsponof hatvatkinguthacedhesitvhefsbmscondaathr odethee, it is

preferred t€h1§rn1a protecting resin layer. As a nethod for |am nating an
m

adhesive fi 0 a 35 wiring board, a nethod in which the adhesive filmis
cut id0o a desiRedeximapkes apfl sheucturaghesi vhef semicentieator dévipeessed

tothe wridg bearg:abedt deavedi BRS! thofe! San0BBChBhe i BHkq" BesRRLBAY 1

not limited to thi's Exanples. Exanples 5 In the follow ng, the preéesent

i nvention wrFe bRUehkpFarhedni aleaBEECdRt AF| 2bjeRéFertnfgoroel prensl pBA ng

Exanpl es, batstfgopt £5¢henbB¥ENELbONthE BehitbAbLedoBYarkthesgneExagpts 1
each other through wire bonding, and a structure such that

15 an electrode of a semiconductor element and a supporting
member are connected to each other through inner lead
bonding of tape automated bonding (TAB), etc., but the
structure is not limited to these, and an effect can be
obtained by any of these structures.

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

25 the circuit for wiring board is embedded without a space
and satisfactory adhesiveness are exhibited. From the
viewpoint of preventing the chip damage, the load is
preferably 196 kPa or less, especially preferably 98 kPa or
less.,

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

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

35 the supporting member is small, but, in the semiconductor
device of the present invention, by using an adhesive film



10 (Sample 1) Methyl ethyl ketone was added to Adhesive conposition 1
conprising 61 parts by weight of an o-cresol novol ak type epoxy resin:
YDCN- 703 (manuf actured by Tohto Kasei Co., Ltd.; trade nane; epoxy
equi val ent: 210), 39 parts by 15 wei ght of a bi sphenol A novol ak resin:
Pl'yof en LF2882 (nanufactured by Daini f#fom Ink & Chemicals, Inc.; trade
nane), 150 parts by weight of an epoxy group-containing acrylic rubber:
HTR- 860P- 3 (nmanufactured by Tei koku Chemi cal |Industries Co., Ltd.; trade
name; nol eck?BFNP02 wePGhelagtboonodelugg: thecihesmal asreasi hg sgeared 0.5

part by V\BiQ@tel‘i’:ﬁuﬂeCﬁ’@I‘Q%D}{it%:ph‘?ﬂé’&é”é@@é@k@:a@r639 eBE’éc@'velty)
(manuf actured py, Shi koku Kasei Kogyo Co.; trade nane) and 0.7 part ¥
vei ght of yegRiRet Ry prepyFieiarast AbxyRel apBicRuduates7elengat hangd

manuf act ur eglr byo 26 O PPRe ApbgastCone bhfpdrt¥ag RERBEr.and) ghxednby
stirring, followed by vacuum deaerati on. TFe adhesi ve varni sh was coat ed
onto a %ele%%%bt?e%ﬁﬁgko %?ﬁg%ﬁy BHECE et RphithalabRet AL AT RESTRG ANt AF€Rness
of 75 pm bettwekn edlbysémﬁtbm@iﬁtoi49;ﬁeilént5aﬂiinUh€Ssﬁpprtﬂh§ ﬁ@mﬁﬁati ng
filmin a Brst avin t hi ckness,_of 75 u t hus reparing an hesi ve
F1m (Adnest SeEHhe 1oR8efhal SORRER: Oon (bt I ar Bl R ERE N Eo Bind i Do
filmwas staregiréa Bormt nosphere at 25C at 50% RH (a relative humdity),

after one day, t 3 o) . 39 d.th d j t th was
520 N m after 0yt R R Les e B %@gﬂfaﬁ%%%ﬁégiﬁé SEREsi ve
strengtd waRf 5He NpReSemE, invertion Hegideshenfthat ampameungso8sthen and

t he adheSiV@bﬁéﬁfﬂﬁt$bﬂﬁén8§93“%Fmehﬁeféaﬂééﬂvgnlay@gSQﬁﬁeﬁgiPgéu@

d
follows. A filmform adhesive having a thickness o m was puncﬁed out

by a 5 10 ¥ BEGRA? EhCh) Bhedediesivenfiimpbet eatedt GBeh efotBAeets of

pol yet hyl enetégreplidet appefsing ehé 4@h35i 08 Xil@StsNthanduppessedgunder
conditions at ,100C a 1 the size,of the

resul t ant 5&%3?%rW%%qgﬁé%%ﬁ?%%oé%sgggégﬁéﬁé’Fﬁgda£$$2¢£nEBnFﬁcFﬁBgradius of
t he 10 lSanptlerdeflorel cendoahdeng pressi ng. Al so, the peel strength

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

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

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

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

30 hole or non-through hole may be formed.

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

As a method for laminating an adhesive film to a

35 wiring board, a method in which the adhesive film is cut
into a desired shape, and the cut adhesive film is heat-



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

hi gher), trade name, nmanufactured by Ube Industries Ltd. was used) were

| am nated to both surfaces of the filmform adhesive using a hot rol

| am nat or under 15 conditions at a tenperature of 100C, a pressure of 0.3
MPa and a speed of 0.3 minin, and thedlcured at a tenperature of 170C for
one hour. The polyimde filnms on the both surfaces of the sanple cut into
10 mmwi dth were individu- ally supported, and a T-peel strength was
measur ed i npa@s260d atoosphevirangrboarteapernatiaseératt pospeednots50 mmmin in

the directigbnofai80,Ge0LfESneEHELNEL: nBeSiohR0RACLSLLE sTRAULYS T L he

adhesi ve mposi t1 on obfar ne y curingt eS|ve for one
hour was neasured by using a dynam c viscoelastic 25 ity neasuring machi ne
(manuf act uregs lg@eology, DVE-V4) (sanple size: length: 20 mm wdth: 4
mm t hi ckness: erature elevation rate: 5C mn; tensile node: 10
Hz; automatic s¥%1¥%e|%%nfﬂﬁ}ngﬁstaeragaﬁ?ntl%nvagtsen WPAlabe 25C and 5

MPa at 260Gexp0Dallhed absveorentieaed ﬁghEéféerihgnté vAs abhowpdngo stand
fortmornnte5£neahm Hﬂenhe&e to a eter- mnedtemmrMUre

and the dif FEPBAtRS1 nPthe |Bﬁ?58PttﬁﬁvePFF béfoRetahdMafedr Pheat i ng was
determ ned thhesal culate a volatile content according to the foll ow ng
formul a: 35 %Qéﬁiél content (% by weight) = ({[Wight (g) of adhesive - 43
fllnlbefore ? - [Weight (g) of adhesive filmafter
heating{0}/ [ V@amhie () of adhesive filmbefore heating]) x 100 5 The

above: rent | oned diept vee {1 ee doner falaghnatego LARELhGL ushngeachsh 1ol

| ami nat or under condltions era ure o 4 preseuraTo 3 MPa
and a speed10¢0m9r85h¥%1ﬁltﬁaptéphvewahgbaheﬁlee aeabesohanpuglakt hiypkness

of 150 pn1l@p@x§lﬂgé§nlay9¢Nivbﬁ1Rﬁaﬁhf&@t§¥ea8bpgT&H600R5§éEEQQadhes'Ve
menber, a senlcondugé nd awrin oard u5|n88a polyi mde fi

having a thFekheskads Q@m%n1%E°§YsﬁﬁBbVF?ﬁEFe Paf nad@dresEEt BEr to
15 weight of a bisphenol A novolak resin: Plyofen LF2882

(manufactured by Dainippon Ink & Chemicals, Inc.; trade
name), 150 parts by weight of an epoxy group-containing
acrylic rubber: HTR-860P-3 (manufactured by Teikoku
Chemical Industries Co., Ltd.; trade name; molecular
20 weight: 1,000,000; Tg: -7°C), and, as curing agents, 0.5
part by weight of l-cyanoethyl-2-phenylimidazole: Curezol
2PZ-CN (manufactured by Shikoku Kasei Kogyo Co.; trade
name) and 0.7 part by weight of y-glycidoxypropyltri-
methoxysilane: NUC A-187 (trade name; manufactured by
25 Nippon Unicar Co., Ltd.), was added, and mixed by stirring,
followed by vacuum deaeration.
The adhesive varnish was coated onto a release-treated
polyethylene terephthalate film having a thickness of 75
pm, and dried by heating at 140°C for 5 minutes to form a
30 coating film in a B-stage having a thickness of 75 pm, thus
preparing an adhesive film (Adhesive film 1) equipped with
a support f£ilm.
When the adhesive film was stored in an atmosphere at
25°C at 50% RH (a relative humidity), after one day, the
35 flow amount was 390 pm and the adhesive strength was 620
N/m; after 30 days, the flow amount was 170 pm and the




prepare a sem conductor device sanple (having solder balls fornmed on one
surface thereof; Sanple 1), and the islands 15 in-sea structure, heat

resi stance, flane retardancy, and noisture resistance were exam ned. The
sem conduct or device sanple was prepared by the follow ng nethod. That is,
t he obtai ned adhesive filmwas heat-pldssed to a wiring board using a
polyimde film20 having a thickness of 50 pmas a base material, and a
sem conductor chip having a size of 15 x 7 nmwas further heat-pressed

t her eont o, &dhb$im&1stranUMewaseSBOINYmasandureﬂtethOeddysurtheefbéwthe

dh f St i | t

matori o 2 TGS 36 PRRL, EheYaGREEROY) BLECnEYL b TEBBHIR " | ace
nane) to pr%@%rﬁl@Ws%m@%@hdM@$odeﬂ%vmeee@aﬁﬁléobhOMﬂ |h_ﬁlgm 1orMVth
respect to m@esﬁ@rﬁi&vmgseatﬁiéyﬁéyéeofthet%wé PEALAOR. 8£tt115'gpgufed

pr oduct mas observed throu scanni ng tron mcroscope to
neasur e %a v} U ghtRHNEY fa\fftsinnlrﬁacer%l%ﬁla)r%ﬁﬂfgﬁl( S?QHVJZQH Heetwssn |yt h S of

the outer psiéPherys ow@twieﬂélswheﬁﬁteaﬂa@é0§§1m§eeﬁtoeel arga ¥. As
t he evaluat n neth for heat resistance, an eval uajion of refIOM/crack

resistance é%ﬁ%?%?%r%n@?ﬁl%o?géFlQE?eaEsego Fhandval HBei 6T of the
refl ow crack mmmeéancmdvashmﬂetne §0kE095. the Sﬁ@@uﬁta\ﬁﬁ safidlepkased in

IR refl f h.the_t t ted hat th
i mum t e Rt SERE 5 AR ERF cchE BFERR PR Rednin BBk B uR o  Bier at ure
was kempf(ﬁammne§eeﬁmds amchdaften pneeeﬂn@y ahl swj nghé heeshnpteehgtlst and
at 5 room tmeafé nddi% $ CAULNGEs Of 1&89 /0888y @f&é”?gias“@ép;iﬁfeeted

two tinmes, and t e resu rvéed
exan nat i on{Ehd 5%@d%g%ramlmmerhsohr@denmemescm@euf@ctespecbyoﬁberack A

sanpl e in Wyl £101 &4 aGkd . Wass 0@§§&;’<eﬂe¥\@sl£zﬁ‘£§9t e to I?Qtﬁeééﬂ?ééeé” whi ch

a crack 10 was observed was rated he eval uati on tem perature
cycl e resi sRanthe weklhafRrasade f bR, ualngnp| kot waelhl I eRtaater sERASTi n an

at mospher e @éndbblodo#ra8la témpéestand bhenostendai prassataospher e @ba 125C
for 30 and a speed of 0.3 m/min, and then cured at a temperature
of 170°C for one hour. The polyimide films on the both
surfaces of the sample cut into 10 mm width were individu-
ally supported, and a T-peel strength was measured in an
20 atmosphere at room temperature at a speed of 50 mm/min in
the direction of 180 degrees.

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

25 ity measuring machine (manufactured by Rheology, DVE-V4)
(sample size: length: 20 mm, width: 4 mm, thickness: 80 um;
temperature elevation rate: 5°C/min; tensile mode: 10 Hz;

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

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

35
Volatile content (% by weight) = ({[Weight (g) of adhesive



m nutes. The sequence of the above treatnents was repeated 15 1, 000 cycl es,
and then the resultant sanple was observed through an ultrasonic

m croscope in respect of damage such as an occurrence of peeling or crack.
A sanple in which no danmage was observed was rated "0", and a sanple in
which a danmage was observed was rated43X*. In addition, the 20 eval uation
of the noisture resistance was nade as follows. A sanple was treated in an
at nosphere at a tenperature of 121C at a humidity of 100 %at 2.03 x 105
Pa (pressurilmdokiore dxweat RG] trebiWekghy {9F J2 adbesjvenfilheaftér

resul tant sl £, 405/ ARSESYEY, %P SESREGL s Phe pggiﬁmgeféré%é&egﬁ&] ia %W;i ch

no peeling was recogni zed i n the adhesive was rated
sanple in Wi®h peeling was recognized in the adhesive nenber was rated
"X'. (Sanple 2) Methyl ethyl ketone was added to Adhesive conposition 30 2

1001 (i act urBif HPoeAtF EpEec Fedi e to. 7t T eoibel dmmeatebony
equi val ent tdg&he Boubimprd shdy wlghlalﬁin@flo@ 65@68| cORIOt Bkns yoE £POXY
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epoxy eqU| TR Rt #8 Gr 13 BEEIRIER OB a3 HRRHERDI 2 ASRRYYI &

resin: Plydieh mEﬂ&BZtcﬂ rpm{ﬁar:é ualedadi)lyesrdé mélab et PRQnihdka &&Kherhess s,

I nc. trade 50, parls of a OXy group-contai ni ng
acryllc ruﬁ%e?ﬁﬁLfﬁ& %l?g% ¥§%€ %ﬂi%y99€£koku Chem cal Industries
Co., LOd.; traddy nmng nhecedtalined gdmlheSJ,‘ﬁsé)On@ﬁi@eril'ga sémh)coﬁdmrtbr as
curLng, ageTiisp G PACh Bio kel ach o nsVaRSt ihead Pl ApLAEZE ©
nane) and O:AgEResHyohetPhin a3 §- gwm%xw@pyamma@e%okggetme tpuC

A- 187 (manubesp aﬁ@r@ds&ylé\bzp@@@tw@@h@ sar;l?%lje (h&4H8g N38Bde r AR 11§ xed Dby
10 stirring foI owed vacyum deaer at i on eS|ve var ni sh was coated

onto a rel 5} éﬁ?éﬁ’ POt ?%?IE?%r?%$Epﬁ?%%}%t%)fl?%?h%@?nbséa¥%$ckness
of 75 1pm nndsel i Serbytieaf ingatt rdd0§kdncep Fiaké etetrdMEYA ag@ati ng

fiimin a B st a0e DAl 08 &t 0L CH0ESSe RlnfRepM tHUS
The semiconductor device sample was prepared by the

following method. That is, the obtained adhesive film was
heat-pressed to a wiring board using a polyimide f£film

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

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

With respect to the islands-in-sea structure, the

cross-section of the cured product was observed through a

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

35 temperature cycle test were used. The evaluation of the
reflow crack resistance was made as follows. A sample was



15 preparing an adhesive film (Adhesive film 2) equipped with a support
film Wen the adhesive filmwas stored in an atnosphere at 25C at 50% RH
(arelative humdity), after one day, the flow anobunt was 480 pm and the
adhesi ve strength was 600 20 NNm after 30 days, the flow anpunt was 220 pm
and the adhesive strength was 540 N-m?4and, after 90 days, the flow

anount was 35 pm and the adhesive strength was 260 NNm The fl ow anount was
determned as follows. A filmform adhesive having a thickness of 75 pm
was punchedrba¢edyin aps5IROrafilowplnchacandnpwhiet aheatempEeatpnetwaa

bet ween t“Da§P§§E§d0§op€h¥€tBMéeﬂleﬁggp?gﬂgEgéﬁﬁ§bl E8m§§e"“1x

mm and pressed under conditigns at m nu and
then, the S?Eéf%Fetﬁécﬁ@gu?ﬂgn@ 3BfprLBigasemppsatnsd Wésdéeétnfﬂé 2he

di fference s@cbﬂasraﬂhaStﬁéntB@o@@dsggphﬁleﬁiﬁgetﬁedsahbﬁé PbegghAg- afl SO,
t he peel_ stren eterm pe lyimde films (UPILEX

S; manufact HP¥ g?mﬁﬁﬁagﬂﬁﬁstrTBE Beguenepags ﬁaﬁe?bﬁﬁﬁetr?éﬁFﬁQFédwﬁﬁ bot h
surf aces ofrepeatednt®orn1mdbesane Uﬁeng thehgkstudkthnkashmpler wasder

of 0.3 mim o SreEETRLAVERRR] sentREhol RORCERFBag0trom bReSREAF. “The -

46 pon|n1m20f0$qep©nlnheeprhtsqffaceskof Rheasplrpl éncwhicht no &Baokn

dth - I th ) d
an - at moephel e atbF St R SrEPd "Ci i R AT o Y 4 HEAR ect | on
of 180 1degreas. OBS$nve@ewaSarsteda§K"ela§hecewadubmsonfoﬁhehadhemrve
conDOSItlonpgﬁaeufsdc951QUEéggsEQﬁ édQ§§'MSdE'5E‘§Bli39§ SQHEbEOUf vas

nmeasur ed by using a gnanlc Vi scoelasti c- neasuring. machi ne
(nanufactur%ﬂsb? Feest ob9, St@?ﬁdbnnéﬁe?t@gé peespgerShefigfRr 30 mm wi dt h:

4 mm 10 thmﬂﬁ@§§§ and ﬂheﬁe§§§ﬁ§t9ﬁ3a6|Qﬁﬁbbﬁﬂefétgt peEPENgortgpsile
node; 10 Hz; onatl static | oadi result, it was 370 MPa at 25C

and 5 MPa d?l%% 2s - Th e §%%§?%ﬁ?|8? éhFhébggﬁetB?BEEEHFé Wasj reppated
preparaﬁlonlpGOSauptbei vasdcondnctrd essebtahbasangheswie oBbebtba 1 was

changed to €9P8§§Hea$' Wit fal8nPLeR REEF08c358 in respect of damage such

as an occurrence of peeling or crack. A sample in which no

damage was observed was rated "O", and a sample in which a
damage was observed was rated "X". 1In addition, the

20 evaluation of the moisture resistance was made as follows.
A sample was treated in an atmosphere at a temperature of
121°C at a humidity of 100 % at 2.03 x 10° Pa (pressure
cooker test, PCT treatment) for 72 hours, and then the
resultant sample was observed in respect of peeling. A

25 sample in which no peeling was recognized in the adhesive
member was rated "O", and a sample in which peeling was
recognized in the adhesive member was rated "X".
(Sample 2)

Methyl ethyl ketone was added to Adhesive composition

30 2 comprising 32.5 parts by weight of a bisphenol A type
epoxy resin: EPIKOTE 1001 (manufactured by Japan Epoxy
Resins Co., Ltd.; trade name; epoxy equivalent: 475), 35.8
parts by weight of an o-cresol novolak type epoxy resin:
YDCN-703 (manufactured by Tohto Kasei Co., Ltd.; trade

35 name; epoxy equivalent: 210), 31.7 parts by weight of a
bisphenol A novolak resin: Plyofen LF2882 (manufactured by



conductor device sanple (Sanple 2), and the sanple was evaluated in the
sane manner as in sanple 1. The results of evaluation are shown in Table
1. (Sample 3) 20 Methyl ethyl ketone was added to Adhesive conposition 3
conprising 45 parts by weight of a bisphenol A type epoxy resin: EPIKOTE
828 (manufactured by Japan Epoxy Resiné3Co., Ltd.; trade nane; epoxy
equi val ent: 190), 15 parts by weight of an o-cresol novol ak type epoxy
resin: ESCN195 25 (rmanufactured by Sumi tono Cheni cal Co., Ltd.; trade
nane; epoxjabeipReR ehrk &9@9emlgag§rt§nﬁy,mbrgﬂe péma) bi $pheparta byovol ak

resin: Pl yo&@r%mf@%ﬁ n@@y&ﬁc%%@g -8¥n AL AL RRORCr i Ik EriBBaL ¢ ligR- NC.

trade nane) O.parts an epoxygroup-contal ni ng acryllc
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Ltd. ; tradeLtcﬂlaﬂ’etra@éeﬁ&th@f M@lgbulaﬂt GQQgHQO 17000;360; 2gd, -asc) PU“ ng
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filmin a B-stage aV| ness o preparing an a si ve
film (A@hesisverﬂmsan 3§Ogh@w%elawm<ﬁuwa @gmé@twmm Wien the adhesive

filmwas stored fie s SDEONCEEnBbh RRE 8babOYo m&aarﬁéﬁéay@-%&%ay)
after one da %%Y%%hﬂ%lo fl ow anpunt was_400 gn1and t he. adhesi ve strength was

600 N'm aff e teEeRRbhALADENE LI RSN BENGn aRIlEkBe S BdREST Ve
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a support film.

When the adhesive film was stored in an atmosphere at
25°C at 50% RH (a relative humidity), after one day, the
flow amount was 480 pm and the adhesive strength was 600

20 N/m; after 30 days, the flow amount was 220 pm and the
adhesive strength was 540 N/m; and, after 90 days, the flow
amount was 35 pm and the adhesive strength was 260 N/m.
The flow amount was determined as follows. A film-form
adhesive having a thickness of 75 pm was punched out by a

25 10 mm ¢ punch, and placed at a center portion between two
sheets of polyethylene terephthalate films cut to 25 mm x
25 mm, and pressed under conditions at 100°C and 3 MPa for
5 minutes, and then, the size of the resultant sample was
measured to determine the difference in the radius of the

30 sample before and after pressing. Also, the peel strength
was determined as follows. 50 pm polyimide films (UPILEX
S; manufactured by Ube Industries Ltd., trade name) were
laminated to both surfaces of the film-form adhesive using
a hot roll laminator under conditions at a temperature of

35 100°C, a pressure of 0.3 MPa and a speed of 0.3 m/min, and
then cured at a temperature of 170°C for one hour. The



sheets of pol yethylene terephthalate films cut to 25 mMmx 25 mm and
pressed under conditions at 100C and 3 MPa for 5 mnutes, and then, the
size of the resultant sanple was 20 neasured to deternmne the difference in
the radius of the sanple before and after pressing. Al so, the peel
strength was determned as follows. -5@6pm polyi mide filns (UPILEX S;

manuf actured by Ube Industries Ltd., trade nane) were Jlamnated to both
surfaces of the filmform adhesive using 25 a hot roll |am nator under
condi ti ons poluimedpef aims eonf thé0BCthasprfasaseotf tRe3sdfRplandud speed of
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1. The results uatlon are s ) Met hyl
et hyl keton@e%b%taduédwﬁ© AubeMPaeatodposSi andnS MPaoapr260Ag. 45 parts by

wei ght of a bi sphesw) Mypgn@p&)ryy £881 Ban&Pb KU Eq 828 %émwfeﬁ%ured by

Japan Epoxy Resins . d.;_ trade nane; epoxy equi val ent 15 parts
by 15 melgh?r%?a%ﬁtbo%r%§o$a%8%%lékwﬁ§pEOQBBQQG@egﬁﬁePESEﬁEQSAdheSlve
(manuf ast ur Eﬂlrb)/l Swars t PN GOE Nt 6ahdkesivet €ilmt pagle PAEBare €ROX¥mi -

equivalent: g étor eéigebga ig ESampfeb&?ph gltﬁé sample was

evaluated in the same manner as in sample 1. The results

of evaluation are shown in Table 1.

(Sample 3)

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

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

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

35 glycidoxypropyltrimethoxysilane: NUC A-187 (trade name:;
manufactured by Nippon Unicar Co., Ltd.), and mixed by



novol ak resin: Plyofen LF2882 (nmanufactured by Daini ppon Ink & Chem cals,
Inc., trade nane), 150 parts by weight of 20 an acrylic rubber containing
no epoxy group: HTR-860-3DR(A) (nmanufactured by Tei koku Chem cal

| ndustries Co., Ltd.; trade nane; nolecular weight: 1,000,000; Tg: -70C),
and, as curing agents, 0.5 part by we#dght of 1-cyanoethyl-2-phenyl -

i m dazol e: Curezol 2PZ-CN (manufactured by Shi koku Corpora 25 tion, trade
nane) and 0.7 part by weight of y-glycidoxy- propyltrimethoxysilane: NUC
A- 187 (manu$btruied, bfoN pped bynveanuBodeaétrdtjionrade nane), and m xed by
stirring, foll opgd t d Y ted
onto a rel ease- treatg%nggygg? g?ﬁgﬁeﬁggt%§£€%? g§§%e§f¥?{g%§3 @@QaEQE

t hi ckness d@OPEet@h%e%%dt@¥$E@ b?lhéatfhbmahaIHUQZaothschhﬁaSesft65forn1a

coating filggmin a thic s 7 StaP rLng an
adnesi v 111 \(ﬂzg%?gﬁ%g?? ety ﬁ%ﬁ%? R R T

adhesi ve fifa¢ gs?h%%dl?naa% ggag@ %ﬁhégeathQSEﬂ95559@6?§1F%rréhﬁﬁlve

huni dity), @féparl,@@eaﬂaadhwgvél@mmmuahemsewﬂmnyﬁnéqahgp@dhﬁw«fe - 49
strength was 600 han ter 30 days, the flow amount was 180 pm and the
adhesi ve st?endf “N'm and, after 90 days, the flow anount was 30
pm and the adhegwwensthen@1Mests 250m Nvars §h@réd0Mnaamumtmma§hdﬁéeaﬁined

foll h t
ss ol Ot o0 Ukt ey 410" POl aSl bl = ghedbEAdDIE Ve,
measur é§ byfh@Wr@m@M@9H®®$C4Qgsnme&a@ttbe adbeﬁEﬁeustngngahhwae VE- V4
(”HnUfaCtUﬁﬁﬂnbYaf@@P|@%yda¥§ragﬁen§ﬂ8% %ﬁ@ﬂﬂfewéészOlﬁﬁféﬂd £Rem Wi dth:

4 mm 10 thickness erature elevation tenS|Ie
node; 10 Ftad%%§5W%t$%r%@%ihcW¢%a@@QgN/mﬁsa%drr®§D¢¥ 99t dams, 4bloe MPROWt 25C

and 1 MPa aim@eRE. w§'§193\0 gHbsh@nthal hahégfvéa%r@ﬂgﬁﬁd%E 2§o'ﬁ/ﬁ1he
pr epar ati on_of 1 was conduct ed, except hesi ve film1l was

changed to %@%eg}Q% FPPVRY Y%Sp?%E%F@l%egeﬂchﬂHhEW%r d@vféémsgﬁﬁme (Sanpl e
4), andst heaglwapl e osviey ah Utk 6kh8s$ h@f sasremﬁwa@@rpaﬁch@d sgapl Byla The

results oflgvalua&;qﬂﬂgre Y %>aééh1%¥ a génter portion between two

sheets of polyethylene terephthalate films cut to 25 mm x
25 mm, and pressed under conditions at 100°C and 3 MPa for
5 minutes, and then, the size of the resultant sample was

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

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

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

Further, a storage elastic modulus of the adhesive

composition obtained by curing the adhesive film at 170°C
for one hour was measured by using a dynamic viscoelastic-

35 ity measuring machine DVE-V4 (manufactured by Rheology,
trade name) (sample size: length: 20 mm, width: 4 mm,



20 - 50 Table 1 Sanpl eSanpl eSanpl eSanpl e Itenl234
ConpatibilitylncomIncomIncomI|ncom patiblepatiblepatiblepatible Adhesive
film234 S/ (V112)3.553.553.553.55 Hot platen: 000 O 5548 140C.. Hot

pl at en: 0. 020. 0564 0 059 160C.. Vol atil eHot platen: 0.070.090 0 9084 content
(%480 .. C by weight)Hot platen: 230€04800. 421. 341.29 Hot pl aten: 0.520. 561
77 851 250C.. Hot platen:0.800.902 2 6051 270C.. Refl ow crack000X

Heat r esi st ance resi stanceTenperat ure
thickness: 80 pm; temperature elevation rate: 5°C/min;

tensile mode; 10 Hz; automatic static loading). As a
result, it was 360 MPa at 25°C and 4 MPa at 260°C.
Then, substantially the same procedure as in the
S5 preparation of sample 1 was conducted except that Adhesive
film 1 was changed to Adhesive film 3 to prepare a semi-
conductor device sample (Sample 3), and the sample was
evaluated in the same manner as in sample 1. The results
of evaluation are shown in Table 1.
10 (Sample 4)
Methyl ethyl ketone was added to Adhesive composition
4 comprising 45 parts by weight of a bisphenol A type epoxy
resin: EPIKOTE 828 (manufactured by Japan Epoxy Resins Co.,
Ltd.; trade name; epoxy equivalent: 190), 15 parts by
15 weight of an o-cresol novolak type epoxy resin: ESCN195
(manufactured by Sumitomo Chemical Co., Ltd.; trade name;
epoxy equivalent: 195), 40 parts by weight of a bisphenol A
novolak resin: Plyofen LF2882 (manufactured by Dainippon
Ink & Chemicals, Inc., trade name), 150 parts by weight of
20 an acrylic rubber containing no epoxy group: HTR-860-3DR(A)
(manufactured by Teikoku Chemical Industries Co., Ltd.;
trade name; molecular weight: 1,000,000; Tg: -7°C), and, as
curing agents, 0.5 part by weight of l-cyanoethyl-2-phenyl-
imidazole: Curezol 2PZ-CN (manufactured by Shikoku Corpora-
25 tion, trade name) and 0.7 part by weight of y-glycidoxy-
propyltrimethoxysilane: NUC A-187 (manufactured by Nippon
Unicar Co., Ltd., trade name), and mixed by stirring,
followed by wvacuum deaeration.
The adhesive varnish was coated onto a release-treated
30 polyethylene terephthalate film having a thickness of 75
pm, and dried by heating at 140°C for 5 minutes to form a
coating film in a B-stage having a thickness of 75 pm, thus
preparing an adhesive film (Adhesive film 4) equipped with
a support film. When the adhesive film was stored in an
35 atmosphere at 25°C at 50% RH (a relative humidity), after
one day, the flow amount was 400 pm and the adhesive



cycl eO00X resi stance LMi sture resistance@00 From Table 1, it is apparent
that the adhesive conpo- 5 sition of the present invention has a smal
volatil e content and has excell ent heat resistance and noisture resistance
when being in a B-stage. In addition, it is apparent that nore excellent
performance can be obtained by using 49so0lid epoxy resin having a
softening point of 50C 10 or nore. Further, it is apparent that, by using a
conpound containing an epoxy group as a polyner conmpound, an adhe- sive
menber, a stbsengtle ¥was ﬁgﬂnﬂfmg géheroddudaps, thd &loweaincuntusasr device
each haV|ng reme I t S C b r de 15

Exanpl 6 2 1%2&%Peéﬁ RET R TSt hy T REt onath g 1808 /b0 oEag et pds 0
conpri si ng 45Ypar %eb§lQE|©%?u6F EPﬁK@ﬁEPEZ@n@nﬁhafa@haﬁéﬁe stbgngapan

Epoxy Res'”§a§b250LﬁFhJ tTHQefD@ﬁEamQhﬁﬁhﬁggld@té¥ﬁ§n§§0§¥ fsgigwsepoxy
equi val 190) arts by weight of ESCN19 manuf act ur e Sum t ono

Cheni cal® Co., E%F Yad® $ %%ag%r%%%$th%v%?%ﬂl?9p%feb%&ya¢%%$hveepoxy

equivalent CaBBds1 BP0 FBELEn M@lgﬁflﬂ ﬁhéeéd%éghbé t01napuiagtyred by
M t sui n*cals I.nc trade nane resin, droxyl equjval ent:
15 pa

174), FE' Fe Wik voF enER LAt DY 8H0E nanaY AU Le ol BT b b Rasei
Co., Ltd.; ityadeasaningphechkyerPBEAY4mohenufactueeghby BRe608yy, 150

parts by o} ( fa b koku eni ca
| ndustries %%gﬁe ﬁcﬁiﬂq ﬁgggb%%ng?ggpogéﬂgﬁgupgoc ntawhgﬁg C% @?IC r ubber;
ol ecull&r mbmgﬁkne&SOOQOO@@ TenperFOpre Oebepatiohyrake ghd °ofmur ezol

2PZ-CN (ma i oku trade, nane,
1- cyanoE e?ﬁéﬁgiy%ﬁgﬂi??nfbagg e ﬁ@éﬁ%tfgggeaEPépPBQ&iRﬁ ﬂ%u% A 20 187

(menuf act ur BSBHENi pporant QarMes. at | 28’¢ @B@db MBaeat “260°C.
y- gl yci doxypr opyttien /ies iesysht fAe)y aRel SaxedpPYcEdiFé| 29, infEhdOved by
vacuum deaeration. The a heS|v var ni sh was
pPY eparatlon e} samp was conducted except that Adhesive
15 film 1 was changed to Adhesive film 4 to prepare a
semiconductor device sample (Sample 4), and the sample was
evaluated in the same manner as in sample 1. The results

of evaluation are shown in Table 1.

20
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adhesive film (F-1)
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From Table 1,

it is apparent that the adhesive compo-

sition of the present invention has a small volatile
content and has excellent heat resistance and moisture

resistance when being in a B-stage.

In addition,

it is

apparent that more excellent performance can be obtained by

using a solid epoxy resin having a softening point of 50°C

Oor more.

Further,

it is apparent that, by using a compound

containing an epoxy group as a polymer compound, an adhe-

sive member, a substrate for mounting semiconductor, and a
semiconductor device each having more excellent heat
resistance can be provided.




+ observed through a scanning type electron mcroscope. As a 25 result, it
was found that a value obtained fromthe rela tionship (S/V1/2) between

|l ength S of the outer periphery of the islands phase and cross-sectional
area Vis 4.5. (Sanple 6) Methyl ethyl ketone was added to a conposition
com 30 pr|5|ng 15 parts by weight of -YB8125 (manufactured by Tohto Kasei
Co., Ltd.; trade nane, bisphenol A type epoxy resin; epoxy equivalent:
175), 45 parts by wei ght of YDCN703 (manufactured by Toht o Kasei Co.,

Ltd.; tradeEx@mglec?Zesol novol ak type epoxy resin; epoxy equivalent: 210),
52 parts 35, @gﬁ%fégg% of Mlex XLGLL (manufactured by Mtsui Chem - cals,
Inc.; trade na ok resin; hydroxyl equivalent: - 53 174), 15 parts by
wei ght of Phei erP@ﬁth&Fi- SRR Yhnke BeR e r eds byddadhte Kaeehpowitiond. : trade

name, phenoxymp£sé g ph eﬁa&@g byewgbéhtSQfOﬁﬁiKoiéoa@gfRﬁamff&@tgbédof
HTR-86OP—3 mapu- factured u” Chem cal Industries Co., Ltd.; trade

5 nane, “epdyy GFROUD- %%%%%l%?%bnéc?9rrCLFﬁbbeFraﬁ%l%éﬂ?arblﬁﬁhﬁh? A

éhogokoo& Tgpe -af9xy Or&s par tepyxpeeghivaleftit ezob) , 2PF- FAl-{gapyf act ured by
i koku Kasej 0

1- cyanoet hy bggﬁé%§ﬁ%%$9£§% gTanﬁﬁﬁcgu?egaPY SYY HRTGhE e RRE R 187

(manuf act urktd by Nrapgomane cacr@so]l dovelak; typadepoayeresin; epoxy

y-0l yci doxygg opyl 1L itet hgxysi kang) o, 00 bl yedaty SEigiigg. xlollpved by

vacuum deaer ati on resul varni Sh™was~ coat e
rel easédd tremr@faotyeedyPenditevbpbiemiaabsti Inchavtngda nhmekneséobf 75

pm and driggsby; i‘é‘}@yiit d06aioht 5 m\};t e§5t19%é§ Bg ﬁ\e'hs tve film

(F-2) in a B—stage aV|n hi ckness en t alne adhesi ve

filmwas stOreHERPt aff- % i‘)%‘éifécﬁ‘ﬂr?@@&tT%%ﬁﬁﬁ?%lr%@atN%dhilm dity),

after one ¢ayde thend) Oyh@rlﬂ@id?tré@§n401QoP€1:@DQrtJ@@l@ﬁf‘essgeooﬂrei‘Q@)h was
ow.a 180 pm and t he adhesi ve

SE?eEzFL a;éeéﬁﬁqﬁfﬁ¥ %%%Qe %t%TR9g888a§m?m?ﬁ%f??BﬁgéﬂnﬁﬁtTﬁh§°§@ pm and
t he adhési v@lmi@mgtmer%@ tbm The. flpma@golu@mey\aép@lﬂye@ﬁbﬂpd as
(ol Lone: A cdadimd g gebpsl ve- KRG B LBLSKEs3eolnd? PIOUSORYToRgS o
-7°C), 0.5 part by weight of Curezol 2PZ-CN (manufactured
by Shikoku Kasei Kogyo Corporation; trade name, l-cyano-
ethyl-2-phenylimidazole), and 0.7 part by weight of NUC A-
20 187 (manufactured by Nippon Unicar Co., Ltd.; trade name,
yY-glycidoxypropyltrimethoxysilane), and mixed by stirring,
followed by vacuum deaeration. The adhesive varnish was
coated onto a release-treated polyethylene terephthalate
film having a thickness of 75 pm, and dried by heating to
25 140°C for 5 minutes to obtain adhesive film (F-1) in a B-
stage having a thickness of 75 um. When the obtained
adhesive film was stored in an atmosphere at 25°C at 50% RH
(a relative humidity), after one day, the flow amount was
380 pm and the adhesive strength was 600 N/m; after 30
30 days, the flow amount was 170 um and the adhesive strength
was 500 N/m; and, after 90 days, the flow amount was 25 pm
and the adhesive strength was 250 N/m. The flow amount was
determined as follows. A film-form adhesive having a
thickness of 75 pm was punched out by a 10 mm ¢ punch, and
35 placed at a center portion between two sheets of
polyethylene terephthalate films cut to 25 mm x 25 mm, and



25 between two sheets of pol yethylene terephthalate filnms cut to 25 nm x
25 mm and pressed under conditions at 100C and 3 MPa for 5 mnutes, and
then, the size of the resultant sanple was neasured to determ ne the
difference in the radius of the sanple before and after pressing. Also,

the 30 peel strength was deternined as>foll ows. 50 pmpolyinmide filns
(manufactured by Ube Industries Ltd., trade nane: UPILEX S) were | am nated
to both surfaces of the filmform adhesive using a hot roll |am nator
under condiPressedtunder capreatiiprsoat100C Caapde3sMPe 66r053miPataad a

d of 35 d
ﬁgﬁf ghe paigtmng ﬁh@ngﬁéeefceﬁs r@%‘ufgéﬁﬂpgé g(é:gggé &ZQ@LQ@h%e
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in the ?erCt' of 180 8 rees, Further,.a storage el astic nodul us of the
i ng%%} PP a

5 adhesi*ve %% ?Y¥dn o ﬂeﬂobyl@h??nﬁl%ﬂé HapRefaetyrresh b¥t UB®oC for
one hour wakndesisuiesl b@dUSIﬁgadeduﬂmélcUPYLEKOSlaﬁét@'ldmﬂﬂéﬁ@ﬁlﬂ@ machi ne

(manuf act u gt Fogalote VE Vel (BOIR! Skl 2500 | GROLE. (0TI OLI: 4
10 Hz; autohaml@aEQalmndéDadbng;ti¢ssaatresUémperatuae dﬁOlWP&CataZSC and
10 MP t I t d iti
com pri s rg TR BT O by TereR T SoaltbetChene A A LS R e sl
Co., Ltd.; @?%ﬂ@ dand, t%mﬁﬁﬁ@ﬁ@reApfybéoe%oﬁ?erEenhoépexyTBQUPOéYent

175), 45 parhsadyryehghtusty @F\&Q?’thénEB’e'lfla§uk'f§Qe9yof0{9R9 Kamp Ceut
Ltd.; trade nane cresol .. novo e,epoxy resin; epoxy U|va e 210),

ak
50 parts bei 4h tm%fwhﬂF%xw9$€:HE ﬁtﬁﬁ#% Y uPBRPRYERAL saP Cﬁeﬁrpiélcals

| nc. tradesﬂﬂ@mgtRyW@k me&g@re@yﬁﬂoaulaEﬁusyﬁéﬁétat 266, téﬁp@@étﬁr@y
melght of Phelenot ﬁfﬁ%g éﬁanufactured asei ;. trade

nane, pheno}y 7 e3PHe %T/mhglbﬂttgé0d65%§t13%0°5a$?g gﬁgﬁgéﬁht of
HTR- 8604E- 3 Funtherf aztstedadpy deakoka wbéulasl of nthset adres Coe, cobipositrade

25 nare, eD@f&ngéﬁ%gﬁﬁg@tg§néﬂgigﬁrgﬂécaaﬂggféé Eniecg a5.70°C for one
hour was measured by using a dynamic viscoelasticity mea-
suring machine (manufactured by Rheology, DVE-V4) (sample
size: length: 20 mm, width: 4 mm, thickness: 80 pm; tem-

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

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

25 result, it was found that a value obtained from the rela-
tionship (S/V'?) between length S of the outer periphery of
the islands phase and cross-sectional area V is 4.5.
(Sample 6)

Methyl ethyl ketone was added to a composition com-

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

35 Dby weight of Milex XLC-LL (manufactured by Mitsui Chemi-
cals, Inc.; trade name, zylok resin; hydroxyl equivalent:



wei ght: 1,000,000; Tg: -7C), 0.5 part by weight of Curezol 2PZ-CN (trade
name, manufactured by Shi koku Kasei Kogyo Corporation;

1- cyanoet hyl - 2- phenyl i m dazole), and 0.7 part by weight of NUC A-187
(trade nane, manufactured by N ppon 30 Unicar Co., Ltd.;
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(UPI LEX) on, e bot h surf aces of sanpl e g mnm w dt h were

i ndi vi dual 1§ su%p%?t- ek ﬁhﬁd ¥ B%@Flggréﬁgfﬁémﬁs%ﬂﬁa uREBUFRS ak©
at nosplér e ebtaxmohdmeapeeafulm aF-2) spred BfsbAgenhavingnat brRidkheski on

of 180 degrgesy th r t ulu f the 25 adhesive
conposi tion %btalﬁgd g@h%ﬁr?%g ﬁgagéﬁés%égggg §é? 176& ?g?rg e ot was
measur ed byatmesphereyatn2s°C at 50% RH (a relative humidity), after

one day, the flow amount was 400 pm and the adhesive
strength was 620 N/m; after 30 days, the flow amount was

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

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

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

35 0.3 m/min, and then cured at a temperature of 170°C for one
hour. The polyimide films (UPILEX) on the both surfaces of



vi scoel asticity measuring machi ne (manufactured by Rheol ogy, DVE-V4)
(sanmple size: length: 20 mm width: 4 mm thickness: 80 pm tenperature
el evation rate: 5Cmn; 30 tensile node: 10 Hz; automatic static | oading).
As a result, it was 360 MPa at 25C and 7 MPa at 260C. (Sanple 8)
Substantially the same procedure as rn5#he preparation of Sanple 5 was

" conduct ed except that, instead of 54.6 35 parts by weight of MIlex XLC LL
37 parts by weight of Plyofen LF2882 (manufactured by Dai ni ppon Ink &
Cheni cal s, th&6sampke ;cut atietdabh®, mbi spdiehove fe nbndivkdueslp; shydooky|
eqU|vaIent 18 S Og S -4) ] -sta
havi ng a th?%kn%%%aﬁf#7§gei g gg?fg£§0$¥$%u£é %£S|%eh?m?§PE%§é €
eval uat ed upelRR t?mp%§m§u€©n@tt@oﬁne@@ 6ft hosem/miExanpthe1dinechieorsul t,

it was foungstgs, d@éf@és onpuﬁeuerthg ££8¥é§€“8£&s§?& R88u Pk agd EH%SO

adhesive strength was 600 Nm after ow anount was
and the adh%%h%%l%?r%@@@%Shbﬁogo@bFﬁh?e%ney GREERI gbhe daghesive f+bm/annunt

was 30 pm age 1he° @dh@§|&ﬁesméﬁﬂgwaslﬁe&@@raéobgyﬁslfgrahe na@i&t or age
el asti ¢ nodul us %%? ? cured product of esive was 360 MPa at 25C

and 4 MPa %t3%9% EhbY M9 %ﬁb%?aﬂ??%%?? RROLEAEEPFEEeB¥re as in the
pr epar at i onRhd&lody SabpE€vs) wasarwpheusi ee: exepgtht hao, mmnSWEddh0f45ﬁmparts

b i ght L | 882

Cranat act ur eS8t 8B ooy pkBBbeRalledrtPhatlon YRLEE 5:fR%8i sphenol A
novol ak0r estenshielronge: eli Bal eautondt8y skstisetoadingi ai naddaesive film
(F-5) in a-£%§a99e 29 wéylmgoamﬁgl§5n§§5c0£n;51@ %@ 5E5PECt to the

obt ai ned adhesi ve | m properties were eva uat er the sane
condi ti ons é%amh%%e7)n Example 1. As a result, it mas found that, after

one day, the flowe Né t NGB ﬁ@Qo@@wﬁag aa@@daebeéla@mgégfegéﬁ ¥6&-750 N m
after 30 days, the i ow 2 nount m and t he adhesi ve strenﬁth was

600 N m Lsip MRREES S5 Yt%%l?PBmpgnﬁﬁ%%z§a§m§@u5ﬂFEHHe?h%y LARES| ve
strengtls maﬁaééﬂ @%n) Fudt hetrade shan@gebpréh6l A type epoxy resin;

epoxy equivalent: 175), 45 parts by weight of YDCN703
(manufactured by Tohto Kasei Co., Ltd.; trade name, cresol
novolak type epoxy resin; epoxy equivalent: 210), 50 parts
by weight of Milex XLC-4L (manufactured by Mitsui Chemi-
20 cals, Inc.; trade name, zylok resin; hydroxyl equivalent:
169), 15 parts by weight of Pheienot YP-50 (manufactured by
Tohto Kasei Co., Ltd.; trade name, phenoxy resin; molecular
weight: 50,000), 150 parts by weight of HTR-860P-3 (manu-
factured by Teikoku Chemical Industries Co., Ltd.; trade
25 name, epoxy group-containing acrylic rubber; molecular
weight: 1,000,000; Tg: -7°C), 0.5 part by weight of Curezol
2PZ-CN (trade name, manufactured by Shikoku Kasei Kogyo
Corporation; l-cyanoethyl-2-phenylimidazole), and 0.7 part
by weight of NUC A-187 (trade name, manufactured by Nippon
30 Unicar Co., Ltd.; y-glycidoxypropyltrimethoxysilane), and
mixed by stirring, followed by vacuum deaeration. The
adhesive varnish was coated onto a release-treated poly-
ethylene terephthalate film having a thickness of 75 pm,
and dried by heating at 140°C for 5 minutes to obtain
35 Adhesive film (F-3) in a B-stage having a thickness of 75
pm. When the obtained adhesive film was stored in an



nodul us of the cured product of the adhesive was 350 MPa at 25C and 4 MPa
at 260C. 30 (Sanple 10) Substantially the sane procedure as in the
preparation of Sanple 5 was conducted except that, instead of the epoxy
gr oup- cont ai ni ng acryllc rubber, HTR-860P-3, nanufactured by Tei koku
Chemical Industries Co., Ltd., an acryPPc-rubber 35 containing no epoxy
group (nol ecul ar meight 1, 000 000) and having a conposition such that
glycidyl nethacrylate is - 57 renoved from HTR-860P-3 was used to obtain
Adhesi ve fid®Emogpheye|at 2B GtageShavRilg(a ralakhveeshehidstpm #Foperti es
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f
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B- st bt d t 5.t wer e individqually
alfoagg ?o g%gedfé%# ﬁg%$%£%gah%%i§gﬁﬁoég ggﬁgﬁeggegS Bma¥38 BRGRERr ni ned
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3 MPa for 5 minutes, and then, the size of the resultant
sample was measured to determine the difference in the
radius of the sample before and after pressing. Also, the
peel strength was determined as follows. 50 um polyimide
15 films (manufactured by Ube Industries Ltd., trade name:
UPILEX S) were laminated to both surfaces of the film-form
adhesive using a hot roll laminator under conditions at a
temperature of 100°C, a pressure of 0.3 MPa and a speed of
0.3 m/min, and then cured at a temperature of 170°C for one
20 hour. The polyimide films (UPILEX) on the both surfaces of
the sample cut into 10 mm width were individually support-
ed, and a T-peel strength was measured in an atmosphere at
room temperature at a speed of 50 mm/min in the direction
of 180 degrees. Further, a storage elastic modulus of the
25 adhesive composition obtained by curing the adhesive film
at 170°C for one hour was measured by using a dynamic
viscoelasticity measuring machine (manufactured by
Rheology, DVE-V4) (sample size: length: 20 mm, width: 4 mm,
thickness: 80 um; temperature elevation rate: 5°C/min;

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

Substantially the same procedure as in the preparation
of Sample 5 was conducted except that, instead of 54.6
35 parts by weight of Milex XLC-LL, 37 parts by weight of
Plyofen LF2882 (manufactured by Dainippon Ink & Chemicals,
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Inc.; trade name, bisphenol A novolak resin; hydroxyl
equivalent: 118) was used to obtain Adhesive film (F-4) in
a B-stage having a thickness of 75 pm. Properties of the
adhesive film were evaluated under the same conditions as
5 those in Example 1. As a result, it was found that, after
one day, the flow amount was 380 pm and the adhesive
strength was 600 N/m; after 30 days, the flow amount was
180 pm and the adhesive strength was 500 N/m; and, after 90
days, the flow amount was 30 pm and the adhesive strength
10 was 250 N/m. Further, a storage elastic modulus of the
cured product of the adhesive was 360 MPa at 25°C and 4 MPa
at 2e60°C.
(Sample 9)
Substantially the same procedure as in the preparation
15 of Sample 6 was conducted except that, instead of 52 parts
by weight of Milex XLC-LL, 35 parts by weight of Plyofen
LF2882 (manufactured by Dainippon Ink & Chemicals, Inc.:;
trade name, bisphenol A novolak resin; hydroxyl equivalent:
118) was used to obtain Adhesive film (F-5) in a B-stage
20 having a thickness of 75 pm. With respect to the obtained
adhesive film, properties were evaluated under the same
conditions as those in Example 1. As a result, it was
found that, after one day, the flow amount was 500 pm and
the adhesive strength was 750 N/m; after 30 days, the flow
25 amount was 250 pm and the adhesive strength was 600 N/m;
and, after 90 days, the flow amount was 40 um and the
adhesive strength was 450 N/m. Further, a storage elastic
modulus of the cured product of the adhesive was 350 MPa at
25°C and 4 MPa at 260°C.
30 (Sample 10)

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

35 containing no epoxy group (molecular weight: 1,000,000) and
having a composition such that glycidyl methacrylate is
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(F-i) to (F-6) in a B-stage obtained gg the preparations of Sanples 5 to

10 were

10

15

removed from HTR-860P-3 was used to obtain Adhesive film
(F-6) in a B-stage having a thickness of 75 um. Properties
of the adhesive film were evaluated under the same condi-
tions as those in Example 1. As a result, it was found
that, after one day, the flow amount was 400 pm and the
adhesive strength was 600 N/m; after 30 days, the flow
amount was 180 pm and the adhesive strength was 500 N/m;
and, after 90 days, the flow amount was 30 pm and the
adhesive strength was 250 N/m. Further, a storage elastic
modulus of the cured product of the adhesive was 400 MPa at
25°C and 1 MPa at 260°C.

Adhesive films (F-1) to (F-6) in a B-stage obtained in
the preparations of Samples 5 to 10 were individually
allowed to stand for 2 minutes on a hot platen heated to a
predetermined temperature, and the difference in the weight
of the film between before and after heating was determined
to calculate a volatile content according to the formula
shown in Example 1. The results are shown in Table 2.

r



individually lamnated using a hot roll |am nator under conditions at a
tenperature of 110C, a pressure of 0.3 MPa 5 and a speed of 0.3 mMmn to
prepare adhesive nenbers each having a thickness of 150 pmin a
single-layer filmform By using thes®btai ned adhesive nmenber, a

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

t hi ckness of 25 pmas a base naterial were |amnated 10 together to prepare
a sem conduct or devi ce—sarphe—{havrg—sel-de+—baltls—forHed on one surface

t hereof), and the heaﬁa regj|st gnce, fljne retardancy and noi sture

resi stance were exanj tthe gval ujatd op et hod | f or {heat resistance, an
eval uation of refl ow
used. The eval uation
sanpl e was subj ected

(85C/ 85% 168 hours)
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allowed to stand in gngqtaegphere at o 5956 fpr+ BQ M nytgs and then stand in
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was repeated 1,000 cyclies, land thdn t resul tant sanplle was observed

through an ultrasoni ¢ mijcrogqcope in respect| of damage sych 35 as an
occurrence of peeling gr|! dck.| A danmplie in| whi ch nd ddmage was observed
was rated "0", and a s-gnrﬁcﬁ iP fwhai gha |- H0 galan%ge wgs |observed was rated
"X". In addition, the Ee&lgt&t«ion af the noj S ufe resisttance was nade as
follows. A sanpl & wasgtireatled|in gdn atjnospherelat a tenperature of
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121C at a humdity of 100% at 2.03 x 105 Pa (pressure 5 cooker test, PCT
treatnent) for 72 hours, and then the resultant sanple was observed in
respect of peeling. A sanple in which no peeling was recognized in the
adhesive nenber was rated "0", and a sanple in which peeling was

recogni zed in the adhesive nenber was B8t ed "X'. The 10 results are shown
in Table 3. Table 3 ItenBanpl eSanpl eSanpl eSanpl eSanpl eSanpl e 5678910
Adhesi ve fil nF- 1F- 2F- 3F- 4F-5F-6 Refl ow crackOQ000X resi st- Heatance resist-
Tenper a- ancet urklgycl| 2QUOODXer £51ms- (BAte toniB+6y tesasBaste§80000 15 As

can be cle o} h | b d b .t can be
understooda%%g?§§§&a eg%éesﬁéﬁgg%Eaﬁ#ghgﬁcgﬁmﬁbg hgrlguggrgggéthe vol atile
content duriR@lvhéuasky tamipatedrwednsyauBpPhgralphéaminateesiindhaving a

hydr oxyl eaaﬁaatfaﬁsoatléotgﬁﬁgraﬁuearsfa§1@°@9r5ngr@§§ﬂke Bles@. 31 fp20 can
be understood that an_ adhesiyve ?enber, a substrate Tor nounting
sem conduct 8RS AndPeed et cBnduR{BENJEQi PECRAER aAROPAYenBRBORRECPREAt heat

resi stance kaning freNidrfeby 08SLPY AMCOAPAUBINnGOBL AhPLRJFANMERG¥M . O OUP
25 2q oY compound; Zhs 8l Beample 3o (SR, 1) Oyglohsxane, ves

chip and a wiring board using a polyimide film having a
thickness of 25 um as a base material were laminated

10 together to prepare a semiconductor device sample (having
solder balls formed on one surface thereof), and the heat
resistance, flame retardancy and moisture resistance were
examined. As the evaluation method for heat resistance, an
evaluation of reflow crack resistance and a temperature

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

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

25 microscope in respect of crack and peeling between the
different materials. A sample in which no crack or peeling
was observed was rated "O", and a sample in which a crack
or peeling was observed was rated "X". The evaluation of
the temperature cycle resistance was made as follows. A

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

35 as an occurrence of peeling or crack. A sample in which no

damage was observed was rated "O", and a sample in which a



parts by wei ght of YDCN 703 (manufactured by Tohto Kasei 5 Co., Ltd.;
trade nane, cresol novol ak type epoxy resin; epoxy equivalent: 210) as an
epoxy resin, 45 parts by weight of MIlex XLCLL (manufactured by Mtsu
Chem cals, |Inc.; trade nane, phenolic resin; hydroxyl equivalent: 175;
wat er absorption: 1.8 % weight |oss- b§0heat|ng at 350C. 10 4% as a
phenolic resin, 1.7 part by weight of NUC A-189 (manufactured by N ppon
Uni car Co., Ltd.; trade nanme, y- nercaptopropyltrimethoxysilane) and 3.2
parts by wedardgefwaNubseddsd yamnnodeed ut k. byIhi ppdhtiohcath€o., Ltd.
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and 32 parts V 5&%2%9 5Pp¥iér%§%$9§g§2£§§f%t$$cé gsmﬁgga%éo?%%g?gggroup
such as a Met$RMPIR oS Breateduin aze 2HpPePhReddtat nedtéyprevating ofie

silica surfegeeadih 5 digRidyt di 6 05051 hang, andy hyg cﬁayzo;r&stﬁ?ré esul tant
silica _in a reactor at 400C,~ manuf act ured 2¥ Ni ppon Aerosi|l Co., 20 Ltd.
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accele 30 rator, and m xed by stirring, followed by vacuum deaera- tion.

The varni sh was coated onto a rel ease-treated poly- ethyl ene terephthal ate

fil mhaving a thickness of 75 m andl@apled3by heating at 140C for 5
mnutes to forma coating filmin a B-stage haV|ng a thickness of 75 pm
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crack
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Heat ance
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ance ture
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resistance O O O O O O
15 As can be clearly seen from the results in Table 2 and

Table 3, it can be understood that an adhesive member which
can further suppress the volatile content during the use
can be formed by using a phenolic resin having a hydroxyl
equivalent of 150 g/eq or more as a curing agent. Also, it

20 can be understood that an adhesive member, a substrate for
mounting semiconductor, and a semiconductor device each
having more excellent heat resistance can be provided by
using a compound containing an epoxy group as a polymer
compound.

25



5 functional epoxy resin; epoxy equivalent: 200) was used to prepare an
adhesive film (Sanple 13) Conpletely the sane procedure as in the
preparation of Sanple 11 was conducted except that, instead of 45 parts by
10 weight of MIlex XLC-LL, 43 parts by weight of M | ex XLGC 4L

(manuf actured by Mtsui Chemicals, |mc.6l tvade nane, phenolic resin;

hydr oxyl equival ent: 169; water absorptlon 1.6% weight |oss by heating
at 350C. 4 %9 was used to prepare an adhesive film 15 (Sanple 14)

Compl etely Ehémshﬁe3procedure as in the preparation of Sanple 11 was
conducted exg %h@} i nstead of 45 parts by weight of MIlex XLC LL, 37
parts by weignt” of Plyofen LF2882 (nanufactured by Dainippon |Ink &
Chenical s, Inc.;CypleReyaneavas dfdpHehol aAcowposakipni aomhydsdryl 55
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nuf acture o se S as_an e resinto
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t he epoxy réscn,andad@enamhbephaasl¢asteeﬂh® ayﬁtekymteQOlbageﬁtlnnaad

T anem ttantacf HsOLBLLER; £ BT EPALE: Bur 1 Bhs (8D, RERESRY"RE0RSINE ¢ was
conpatﬂ&le 4WWtﬁSr@sB@%ﬁ°$thhesbbtainédpadhebvaeighhspftN@Ctesﬂ§9

ment i oned b@ﬁx&ﬂhi‘@é@uf@@dygtﬁﬁg;ﬁgﬂeuﬁié&kt §oll eLﬁaokagde3ﬁa§§Pl -

(Measur enent et hod m de
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| am nator KBOGL- 0180 MMafuflcBudbd) b aﬂﬂpﬁHﬁegnEEaé7@§ foft@ne thgye. The
| am nat ed cured product., was cut intaq 5 to prepare a sanple for
eval uat i on. Mgje uéT?kaHQQHHQQY trlethoxy51lane) as silane coupling

15 agents, and 32 parts by weight of Aerosil R972 (a filler
having an organic group such as a methyl group, on a
surface thereof obtained by coating the silica surface with
dimethyldichlorosilane and hydrolyzing the resultant silica
in a reactor at 400°C; manufactured by Nippon Aerosil Co.,

20 Ltd.; trade name, silica; average particle diameter: 0.016
pm) as a filler, and mixed by stirring, and further kneaded
by means of a beads mill for 90 minutes. To the resultant
mixture were added 280 parts by weight of an acrylic rubber
containing 3% by weight of glycidyl acrylate or glycidyl

25 methacrylate, HTR-860P-3 (manufactured by Teikoku Chemical
Industries Co., Ltd.; trade name, weight average molecular
weight: 800,000) and 0.5 part by weight of Curezol 2PZ-CN
(manufactured by Shikoku Kasei Kogyo Corporation; trade
name, l-cyanoethyl-Z2-phenylimidazole) as a curing accele-

30 rator, and mixed by stirring, followed by vacuum deaera-
tion. The varnish was coated onto a release-treated poly-
ethylene terephthalate film having a thickness of 75 pm,
and dried by heating at 140°C for 5 minutes to form a
coating film in a B-stage having a thickness of 75 pm, thus

35 preparing an adhesive film equipped with a support film.
(Sample 12)



~Model UTM 4-100, manufactured by TOYO BALWN, a value when the sanple was
subjected to peeling at an angle of 180at a tensile speed of 50 mi m n was
nmeasured. The value was a sinple average value of three sanples. 10
(Measur.enent nmethod for elastic nndulus£ An adhesive filmhaving an initial
|l ength (L) was prepared, and placed” i f2a"t hernost ati ¢ chamber at 240C in
a state that a constant load (W was applied thereto. An anount of

el ongation (AL) and a cross-sectional area (S) of 15 the adhesive film
after placing il etrkberhawsameapeecedinedaainth arhel pseparabdon ustin

tensile (EJamgse oAl Gl al&thaleosu beclot! onh o 18 [86£0L8: oF 55 pfLs (BVS) -

(Refl ow resi stance test sem cond a wrin oard ing a

pol y- i mi de¥§3 Ity 1R %FYQﬁck%%sBa6¥SZGYp%¢hghé %és@Pﬂﬁtb@ S (twage

| am nat ed ofde | hearaghestyeed i b aﬁ%ﬁ@lxwa@éfﬂ@@r@o a EE«‘@ CO;EQWIOF
I n accordance with JEDEC standard J-S e prepared

devi ce sa

SGW\COHSUQF%H NHARE AP UYF &S s PRIER TP Belentis? @%}oﬂﬁﬁ afedREPef | ow
furnace |rpm%paiet&naAGHEEﬁvﬁLEf&mas adj usted so that the maxi num
tenperaturee%geﬁ npl e surface became 245C, 260C or 265C. The resultant
sanpl e was % TV y vi sual exam n- ation and through an ultrasonic

m croscope in reécpm]tettﬁlﬁoup@e&am@ procaiqte as i che peeépagatd ¢t af

Choon such SR Pf B & dRdafiet FBRELYENEP, | BiFhead or M BaRRITLE T

whi ch such was observed was ra déri ng heat* resi
test) P8I quﬁJeBahﬁ Mﬁré-"he]e@h ey, ad3 paRbeshy OWGB@h‘pn@ﬁ\eMele85XL©nﬂhat ed

on both sur(mﬁtaf@dq%wf@%ﬁd@ﬁé«hy@aﬂl ”Inc':'Sl Ngr8adOha 9" | am nat or

under conditions at a - erature of 80C ressure o 3 MPa and a

speed of PEERFHEG, r%-?fdlww%%éh UL VRSB i b@. h%?ers@%@aptlon

speci mens of. 89; weigid) Io8 e ELpRigdat rosotde 4esyl hagtuseanpbe, and
exam ned w Jg gagect té%the heat. resi stance. 5 The eval uation net hod for

t he heat resi ancén%é% dﬁﬁﬂ%tgﬂl by a test for resistance to soldering

heat aflber Emuwls nigd)

Completely the same procedure as in the preparation of
Sample 11 was conducted except that, instead of 45 parts by
weight of Milex XLC-LL, 37 parts by weight of Plyofen
LF2882 (manufactured by Dainippon Ink & Chemicals, Inc.;

20 trade name, bisphenol A novolak rein; hydroxyl equivalent:
118; water absorption: 4.4%; weight loss by heating at
350°C: 18%) was used to prepare an adhesive film.
(Comparative Sample 1)

Completely the same procedure as in the preparation of

25 sample 11 was conducted except that a bisphenol A type
bifunctional epoxy resin (YD8125, manufactured by Tohto
Kasei Co., Ltd.) was used as an epoxy resin to prepare an
adhesive film. Incidentally, the mixture varnish compris-
ing the epoxy resin and the rubber was cast onto a protect-

30 ing film and dried at 90°C for 30 minutes to prepare a film
(50 pm in thickness). Transmittance of a visible light
(600 nm) of the film was 60%, and it was compatible.

With respect to the obtained adhesive films, the tests
mentioned below were conducted. The results are shown in

35 Table 4.

(Measurement method for peel strength)



noi sture as follows. A sanple was allowed to stand for 48 hours in an
environnent at 85C at a relative humdity of 85% and then placed in a
sol der bath at 240C to 280C. 10 The resultant sanple was exan ned whet her

or not an unfavorabl e phenonmenon such as blistering, occurred until 120
seconds. An adhesive filmfor which an®dnfavorable phenonenon was observed
in all the sanples was rated "X', an adhesive filmfor which an

unfavor abl e phenonmenon was 15 observed in a sanpl e and unfavorabl e
phenonenon was no? WbRekybHide Bhbnpevenaslamirated onahdthnsadfiesése fil m

for which bk awos abinge PIGECRRIRN YaGe JRL OBSETNEE EBLANYaREnalBE Sanpl es

was rated "Q", éPCT resi stance test) e eval uation

resi stance V88 carfiddMGBin: b %b@@@btn@n@h@uﬁﬁéséﬁcé76rCaﬁ@én@éeof peel i ng
of the adhesive ”EW@eIaﬁiﬁQfe@|@ﬁt@8 %%odﬁc@”w@&”Eﬁ@hﬁﬁﬁoaioammt@ﬂHEﬁatUre

of 121C_ a hun1d%%g of 10096 nd_at égressure cooker test

treatment) FOrPH ﬁ%u?ssaQB Aﬁ%?y%V%lB?t% and8Yi RsiBg Tep@iioRe) For

detern1n|ngMé@@lrwwM€A€EO®hemamhﬂﬂetw%e@fbyhBOYblBAEWINQn&avaEdelﬂhéﬁe

epoxy resin t he volune VB Ileé cont ai ed i_n éﬁs rubber
t

conponent ph ase a.é $ "ELi AP LTFRES ?ﬂep%?%ﬁggs% #Bn2bf ?h@ffF
observed 30t¢msnhghswes@amﬁ|h@ mnypeiel ees roeasucedscoPee walluewwh b arespect

to each of { {1 £9490s, Itu%i§§do§a#ﬂ#¥eoga§b Qg B, respectively, a peak

of the atons I ch cons measured by nmeans of an XMA
From t € hel¥fRSurement feevieed faeselpebks, mogims) s deternined. 35 Also,

the islands-in-s8a sdKASLHE ef WBS @mfﬁ%egnb mwé{fsuﬂaﬁhnmh@as
cross-section of the cured groduct - roughga scanni n el ectron

mi croscope RECRRERYr 230 REF¢RA of D t et RRFEPF bR pcb§$b9r2§tbéﬁQe§niﬂhe
length S ofa $teteutieat percoietanef Léde (B8] ands apgseeandnbhets! 0San

sectional apga.e g abbode RYAT VL) ODRED SSIP! ESAIPL SR TRL SCOTRRT S

15 the adhesive film after placing in the chamber were deter-
mined and an elastic modulus in tensile (E') was calculated
from the following formula:

E'’ = LW / (AL'S).
(Reflow resistance test)

20 A semiconductor chip and a wiring board using a poly-
imide film having a thickness of 25 pm as a base material
were laminated onto the adhesive film and cured to prepare
a semiconductor device sample. In accordance with JEDEC
standard J-STD-020A, the prepared semiconductor device

25 sample was passed three times through an IR reflow furnace
in which the temperature was adjusted so that the maximum
temperature of the sample surface became 245°C, 260°C or
265°C. The resultant sample was observed by visual examin-
ation and through an ultrasonic microscope in respect of

30 peeling. A sample in which peeling with a diameter of 1 mm
or more was not observed was rated "O", and a sample in
which such peeling was observed was rated "X".

(Soldering heat resistance test)
Polyimide films each having a thickness of 50 um were

35 laminated on both surfaces of the obtained adhesive film
using a hot roll laminator under conditions at a



tive 11121314 Sanple 1 Peel strength240C108741104211 (N m

t 240C2. 93. 62. 82. 43. 8 nodul us (MPa) 240C0000X Sol deri ng heat 260C000DX

resi stance280C0p00X PCT resi st ance000XX

Conpati bilitylncom | ncom | ncom|ncom Conpati- atiblepatibleatibleatibleble
VA/ VB1.11.01.11.11.1 S/V1/23.73.83.83.84. 7 Softening point of 8090808020 to
40 Epoxy resin (C) Water absorption ofl.81.81.64.41.8 Phenolic resin (%

Wi ght 1 0ss444184 (350C) % 245C0000X Refl ow260C000XX resi stance 265C000XX
As can be stxtP¢raRTRPE 80°¢hea aphessveefofn@. 3 MR Sadphespdddtof13 each

prepared by Usifmide PRENOALS £65e8 aOf 1705 @UES, (e OfoliPe PEESERL]

I nvention have espeC|aII¥ excell ent peel strength, as conpared to the film
in Conpar aiRSe eI @ 130 JHH ¥ t 3¢ JAm hee k¢ cR¥ epatedef 50Wothe haesulantt hat

the senm consufd 08, davd CO&Sa PR RIcRYréiShaSt t 8S€he heat resistance.

5 The evaluation method for the heat resistance was conducted
by a test for resistance to soldering heat after absorbing
moisture as follows. A sample was allowed to stand for 48
hours in an environment at 85°C at a relative humidity of
85%, and then placed in a solder bath at 240°C to 280°C.

10 The resultant sample was examined whether or not an
unfavorable phenomenon such as blistering, occurred until
120 seconds. An adhesive film for which an unfavorable
phenomenon was observed in all the samples was rated "X",
an adhesive film for which an unfavorable phenomenon was

15 observed in a sample and unfavorable phenomenon was not
observed in another was rated "A", and an adhesive film
for which unfavorable phenomenon was not observed in any of
the samples was rated "OU.

(PCT resistance test)

20 The evaluation for the PCT resistance was carried out
by observing the presence or absence of peeling of the
adhesive member after placing it in an atmosphere at a
temperature of 121°C, a humidity of 100% and at 2 atm.
(pressure cooker test; PCT treatment) for 168 hours.

25 (Analysis of islands-in-sea structure)

For determining the ratio of the volume VA of the
filler contained in the epoxy resin phase to the volume VB
of the filler contained in the rubber component phase after
being cured, the cross-section of the film was observed

30 through a scanning type electron microscope, and, with
respect to each of the regions comprised mainly of A and B,
respectively, a peak of the atoms which constitute the
filler is measured by means of an XMA. From the height
ratio between these peaks, VA/VB is determined.

35 Also, the islands-in-sea structure was observed by
investigating the cross-section of the cured product
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heat IR O O N X
resistance 280°C O A O A %
PCT resistance O O O X X
Compatibility Ingom— Ingom— Inqom— Ingom— Compati-
patible|patible|patible|patible ble
VA/VB 1.1 1.0 1.1 1.1 1.1
s/v/? 3.7 3.8 3.8 3.8 3.7
Softening point of | g, 90 80 80 |20 to 40
Epoxy resin ( C)
Water absorption of
Phenolic resin (%) 1.8 1.8 1.6 4.4 1.8
Weight loss
(350C) % 4 4 4 18 4
245cc | O O O O X
Reflow 260°c | O O O X X
resistance
265cc | O O O X X

10

As can be seen from Table 4,

the adhesive films in

Samples 11 to 13 each prepared by using the phenolic resin

of formula

Comparative sample 1,

(I)
excellent peel strength,

of the present invention have especially

as compared to the film in
and it can be clearly understood that



prising 60 parts by weight of a cresol novol ak type epoxy resin (epoxy
equi val ent: 210, YDCN 703 manufactured by 5 Tohto Kasei Co., Ltd. was used)
as an epoxy resin, 40 parts by weight of a phenolic novolak resin (Plyofen
LF2882 nanufactured by Dai ni ppon Ink & Chemcals, Inc. was used) as a
curing agent for the epoxy resin, 200 6érrs by melght of an acrylic rubber
containing 2 to 6% by weight of 10 glycidyl acrylate or glycidyl

nmet hacryl ate (wei ght average nol ecular weight: 1,000,000, HTR-860P-3
manuf act ur ethay theifkicaondnttar devicesi pse@aredlby. usdsgusbdse 0.5 part

by wei ght 05dﬂe§¥@@°§$ﬂﬁ$ grQhGQM&'ﬂhdﬂé?heofcyégfgéaggz s983 ﬁ9§ﬁ§) as a
0 oXy

curing accelerator, O. urer dopropyltriet il ane
( NUC A—1160h%%5u?%E?Er%HS%§bl¥ﬂp%%hSEHF@a@n@bPCTLFESlﬁﬁ§n9§ed) as a silane
coupling ag@@m 1@na 10 parts by weight of silica filler (NanoTek Si Q2
nanufac%ureg KASEI CO., LTD. was used; contact angle with water: 43
degrees $%é§ a}?kcle dianeter: 20 0.012 pm, and m xed by stirring,
and further kneammhyW'eMﬁphskotomebea§Sa@aéa t b ok | evkboH¥t Vs UgBn-

d t ted a rele ated pol yet hyl ene
Cor opht hal LT 1 FPRELS o BkigRE Bf ScboreRanal f; baPebyPHEkt I ng to
140C for 5 nemumesepquOeqmavcbemtngl9O}nEPnKQBEasBBstmgauhautugeﬁ by

hi ck h i ith a
Support {11 1eE TRty s EERELT, 2P, “WRESUaEe) RENCHE BREEs IRV e
prepar a0i orvelghiSep| @ atesps eovidlieketivescepexyhaesis paPDSYbyquerght 30
of silica (fe1asi! ﬁ%”%@l@féyreﬂaMf%\?ﬁP@dpﬁ%O%%hl o Ehinicgontact

angle: 95 degrees aver age partlc e di aneter mas use as a
filler to préparktan WRiheaseed) 29 n$p0>e$aﬁ9$én§8)4@um rhatPHl ¥oight efine

procedure as pieddBiPePPsPik OfesBR b1 yparPheLPguas RORdESEEdreYCEPt that
15 parts by, mei ht of dian ri oxi de PATCM—U'nanufactured by Ni hon -
68 M ning %?%2#%&3 iﬁ¥rﬁ;%§@ml%?%s' 3Rt atES angee) whE h2ware+ng agent
degreeds avesngeh@aspdey erelé tnel €0 . 7 0pH2L PPy WeSgHEedr ap-gla,didd:8f- t 0
prepare an 5%%5§ﬂ€§3£étﬁ%xy51lane (NUC A-187 manufactured by Nippon
Unicar Co., Ltd. was used) as a silane coupling agent, and
10 parts by weight of silica filler (NanoTek Si0O, manufac-
tured by C.I. KASEI CO., LTD. was used; contact angle with
20 water: 43 degrees; average particle diameter: 0.012 um),
and mixed by stirring, and further kneaded by means of a
beads mill for 90 minutes. To the resultant mixture were
added 150 parts by weight of an acrylic rubber containing 2
to 6% by weight of glycidyl acrylate or glycidyl methacryl-
25 ate and having a weight average molecular weight of 100,000
or more (molecular weight: 1,000,000, HTR-860P-3 manufac-
tured by Teikoku Chemical Industries Co., Ltd. was used)
and 0.5 part by weight of l-cyanoethyl-2-phenylimidazole
(Curezol 2PZ-CN, manufactured by Shikoku Kasei Kogyo
30 Corporation was used) as a curing accelerator, and mixed by
means of a stirring motor for 30 minutes to obtain a
varnish. The varnish was coated onto a release-treated
polyethylene terephthalate film having a thickness of 75
pm, and dried by heating to 140°C for 5 minutes to form a
35 coating film in a B-stage having a thickness of 75 um, thus
preparing an adhesive film equipped with a support film.



When t he sanpl e was observed through a scanning type 5 electron m croscope
wWth respect to VAVVB in the sane manner as in Exanple 3, it was 2.5.
(Sanpl e 19) Substantially the sane procedure as in the preparation of
Sanmpl e 15 was conduct ed except that 15 parts by weight 10 of diantinony
tri oxi de (PATOX-HS manufactured by théﬁ M ning & Concentrating Co., Ltd.
contact angle with water: 43 degrees; average particle dianeter: 5 pm was
used as a filler to prepare an adhesive film Wen the sanple was observed
t hrough a sc@@®R¥R) t8§pe 15 electron microscope with respect to S/V112 in

Lhe sare  manneruiohy dUHAFP e fond LudSadal {SUPLEn20); Sibstaghlal 1y the

sane procedure as in the preparation of was conducted except

np
that silicd@¥i3IRg 6OPaErDRY ¥RV nahiud scresel BOVALpkohyRer 8BPXY Co. |
Ltd. (a fidd£in heaphdiey 8@ @aTeEt Or DUP, SESEN B0 HBRAAYACOLPER, bPN @
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condi tions at ﬁ},lt f 2 305 £ gﬁnig%q?iﬁgpéeéﬁ%g B{f ‘ge§%su??§nd a speed

of 0.3 mmn, and then cured at C for®one hour. -The'T ant sanple
was exafi nedl ¥¢idyk exprectate® eheshpaidykgnsthaceylatde(eedglint avaragehod

for the heafor&sind Anes:gis: CONGWE!§60, byTr@-é@@-§%aﬁ&§£é£&P§& b9
sol dering heat after absorbing 35 noisture as follows. A sang e s al |l oned
to stand fore¥@khdhamicphnleiys koieetoat btdenpes aesed) of 085Pattrel a -

69 tive husy didigif 5% -ayehddely placelen L Bnt@4 £l61e bathratol 24P%-c

sanple in which Q%%Etering was observed | ess than 40 seconds was rated
"X, a sandTF %S AF 7 I HBI TR LR HRERF v el A0PREE PYsWREIRBreft Y | ess
than 126 senoiddomaspyltriethoxysilane (NUC A-1160 manufactured by

Nippon Unicar Co., Ltd. was used) as a silane coupling
agent, and 10 parts by weight of silica filler (NanoTek
Si0; manufactured by C.I. KASEI CO., LTD. was used; contact
angle with water: 43 degrees; average particle diameter:

20 0.012 pm), and mixed by stirring, and further kneaded by
means of a beads mill, followed by vacuum deaeration. The
varnish was coated onto a release-treated polyethylene
terephthalate film having a thickness of 75 um, and dried
by heating to 140°C for 5 minutes to form a coating film in

25 a B-stage having a thickness of 75 um, thus preparing an
adhesive film equipped with a support film.

(Sample 17)
Substantially the same procedure as in the preparation
of Sample 15 was conducted except that 15 parts by weight

30 of silica (Aerosil 50 manufactured by Nippon Aerosil Co.,
Ltd.; contact angle: 95 degrees; average particle diameter:
0.03 pm) was used as a filler to prepare an adhesive film.
(Sample 18)

Substantially the same procedure as in the preparation

35 of Sample 15 was conducted except that 15 parts by weight
of diantimony trioxide (PATOX-U manufactured by Nihon



5 rated "0", and a sanple in which no blistering was observed in 120
seconds or nore was rated "0". The evaluation for the noisture resistance
was nade as follows. A sanple was placed in an atnosphere at a tem
perature of 121C, a humdity of 100% and at 2 atm (pres 10 sure cooker
test; PCT treatnent), and then, observé8 every 100 hours in respect of
peeling of the adhesive nenber. A sanple in which no peeling was observed
in the adhesive nenber was rated "0", and a sanple in which peeling was
observed i MihEngdheSdveemendeingaGor at Bd! X' coffhact5angtal wsthr eashown in

Table 5. Tabh &yeolbl SRl soappL e5aID! §PARREEPAD! 62 15APLIAE 1800 as

Conpati -1 ncom | n ncomI'n
bilitypati-pafillegitpaprepare-patadheseneeblitbl ebl ebl e Sol dering heat

resi st ance000000yrdr eEhéméaﬁﬁ(#i@ 703 05 1P & PPe £TH 100 HrQOQQQxQn? @gﬁe .
hr 00000Q PCT, 300 hr 000000 PCT 400 hr 000XXX 20 Sanp?es_lS to are adhesi ve
films uSi ngeLRCEFRR JAITECSFPPE ¥ 1 HAVIRFPRCEORP a¥R/ ¥RgiR @hehsameer of 100

degrees or maesér égmﬁﬁFEX§@%1@ogguggowageyi5g produced by using these
adhesi ve fi ood both in resistance to soldering heat after

re
absor bi ng TR %%H PCT resistance. Sanple 25 18 using a filler having
an average partisiesthrtnd Bly ofhe e OpBecopinh@sagods t6d pespstancenas

o By im  Ranorusy 13 BBl hE rareRe PRy ThadRrE S oy cveeshEont act
angl e Wot h efiteranesnered: rboEkdepl BABOX {Banparufdytured by Nihon
Mining & Concentrating Co., Ltd.; contact angle with water:
43 degrees; average particle diameter: 5 pm) was used as a
filler to prepare an adhesive film.

When the sample was observed through a scanning type

15 electron microscope with respect to S/VY? in the same
manner as in Example 3, it was 4.0.

(Sample 20)

Substantially the same procedure as in the preparation
of sample 15 was conducted except that silica filler,

20 Aerosil R972, manufactured by Nippon Aerosil Co., Ltd. (a
filler having an organic group such as a methyl group, on a
surface thereof obtained by coating the silica surface with
dimethyldichlorosilane and hydrolyzing the resultant silica
in a reactor at 400°C; contact angle with water: 160

25 degrees; average particle diameter: 0.02 pm) was used as a
filler to prepare an adhesive film.

Polyimide films each having a thickness of 50 um were
laminated on both surfaces of the obtained adhesive film
using a hot roll laminator under conditions at a tempera-

30 ture of 80°C, a pressure of 0.3 MPa and a speed of 0.3
m/min, and then cured at 170°C for one hour. The resultant
sample was examined with respect to the heat resistance.
The evaluation method for the heat resistance was conducted
by a test for resistance to soldering heat after absorbing

35 moisture as follows. A sample was allowed to stand for 48
hours in an environment at a temperature of 85°C, a rela-



Met hyl ethyl ketone was added to a resin conprising 45 parts by weight of
a bi sphenol A type epoxy resin (epoxy equivalent: 190, EPI KOTE 828
manuf act ured by Japan Epoxy 10 Resins Co., Ltd. was used) and 151 parts by
wei ght of a cresol novol ak type epoxy resin (epoxy equival ent: 195,
ESCN195 manuf actured by Sunmitonp Chemi €81 ~Co., Ltd. was used) as epoxy
resins, and 40 parts by wei ght of a phenolic novolak resin (Plyofen LF2882
manuf act ur ed by Daini ppon Ink 15 & Chemicals, Inc. was used) as a curing
agent for thevepusidiesiet, 8%s ardethan phacsdbynmslghlder hathnehy oxi de
filler havi aver S, Par p X
nanufacturé%g%gﬂNlﬁgn N1h?%giﬁc%§h€%2§$%§?%PI%§ Wés ?ﬁséf@ggh%ééf tha%
then, 0.7 AR tSeSONRS ghas oFated Y¥i'd 20saxpheopyl whiiabt hdkgserang WRSC

A- 187 ”BnUféﬁgéE&%HtMOr%é&@ﬁdngicﬁérébto Légs VRSn Used) s@88oRds! hape
coupllng]agent an m xed by stirring, further kneaded by neans of a

beads | 1T3%8d g @nes 2 TemHe rlékml'tléﬂ't TR RIS aRIng atkfed 150 parts

by wei ght oébmxa@dyinqwb@@éomt@r%@ﬂdwa@ ﬁ%@é b wei ght of glycidyl
el bt of 100, D00 BT 1o T e BT LHFORS GBo SDba R HIBROPAGS A5
wei ght o

manuf actureﬁoblyowél'el l@bk&axﬁﬁnbenm J:mhzlsdirimsaﬁoatmd;éﬁhemasaus&dtemnd 0.5

Panut act ur SF G SH eSS K SBER b or B TENE aut §ECh) dhn SRR b
agf::ﬁﬂgteriuéﬁupqﬁhﬁmi%ﬁﬁtﬁ%ﬁﬁﬂcﬁreatmemtrjngndnﬁhenfoobsfrmédueesryo
Bol yet hyl e(rgllle(m ?&% %&al%%?&%ﬁ é é‘iﬁQg (]r?: e §éﬁ€§%& Iﬁgﬁqﬁand d‘?l ed 35

ness (0}
by heating %c‘tmm@erf oFhichyi pRitRRE L Bng o‘1’=’h$ aOlé%%tVﬁ@ iRl Bhe nadlaeelge age

having a tmmsﬂ@g e £ OIS IHELRAT MBI i bohi B 1vl%V§a equi pped
with a SUDQ§¥% fi -nﬁicrﬁéf- section of the prep are filmwas o served

t hr ough a ?ﬁﬁ?é?%%w) ®l ??ﬁy?nTﬁTE%%ﬁ%asAﬁa%e?e 't, TBRands

conpri $8d afeduleceprey steswm itaviatgle 8l ameter of 1 pm and 5 a sea

conpri sed of the rubber were observed. The ratio (VA/VB) of the amobunt VA
of antinony atons in the islands portion to the anount VB of antinony

atonms in the sea Table 5
Sample | Sample | Sample | Sample | Sample | Sample
15 16 17 18 19 20
Compati- Incgm— Incqm— Incop- Incgm- Incqm— Incqm—
bility pati- pati- pati- pati- pati- pati-
ble ble ble ble ble ble
Soldering heat
resistance
after moisture © © © © O O
absorption
PCT 100 hr O O O O O O
PCT 200 hr O O O O O O
PCT 300 hr O O O O O O
PCT 400 hr O @) O X X X
20 Samples 15 to 19 are adhesive films using an inorganic

filler having a contact angle with water of 100 degrees or

less, and the semiconductor device produced by using these

adhesive films were good both in resistance to soldering

heat after absorbing moisture and PCT resistance.

Sample

25 18 using a filler having an average particle diameter of




portion was anal yzed by nmeans of an XMA, and it was found to be 3. Al so,
when S/V'/2 of the sanple was observed 10 through a scanning type el ectron
m croscope in the sane nmanner as in Exanple 3, it was 4.1. (Sanple 22)
Substantially the same procedure as in the preparation of sanple 21 was
conduct ed except that the epoxy resim d9d- 15 the rubber were firstly m xed
together and then the filler was added thereto to prepare a film From an
anal ysis by neans of an XMA, it was found that VAVB is 1.1. Al so, when
S/ V1/ 2 of t%eo%aW%l@a%e§0©®s%¢Weée§hsbagﬂeaaSCQQmpagedtypeSQMBéeréﬁ

m croscope ﬁ@lﬁ@easﬁﬂFl@F”H§§1§§ bf EverpLe p29t§clbtdmﬁﬁe%eg o?ogygﬁlde
filnms each haV|qg a_thi ckness pmweife ~[amnated on both surfaces of

each of theS&BPES| ¢ *?Iﬁss@%Pl%ahﬁleglﬂﬂ anfiddegshayiaghat LaEPE | ani nat or

under condicohtfPs @hgBetRIPRIdhtée Phs8Q6eqa pressure of 0.3 MPa and a 25
speed of. O. é§%ﬂ$¥n 5and then cured at 170C for one hour. The resultant
2d

sanpl e wWth respect to the heat resistance and PCT
resistance. (Jémepre a2 Lpt i on nethod for t he heat resistance was conducted by

f l d h f bsor bi t
ol lous. A 30 saer e het T FEEoRS CFaralrtf 58 RokPs rneambEhss Ponkant
at 85C/ a reparivebhuwmedghtyy of 85b&spndnbheh preedpbnyaﬁesmhd¢prayg at
h S was
240C. A 53”@&@169}&@&¢ 198 | SEELkOPs "85 ﬁgggk% fukedsnlh3pdR 28620

rated " X" n served nore to
| ess 390tha&qumss%@ond%t@aswaateaedb"andna5é panpbebynwehghh af a

blistering M@és@?sﬁ6yéﬁaknt§§9 éﬁ@??dfeginn?éﬁo%?s ﬁﬁi@glenzz 199, -

addition, the evaluation f he  noi sture ce was made”as folloms
A sanpl e me%s%m%%%dn?%uQ%Ct%fﬁ%s%he$%maF°§°tGhﬁeiﬁﬁbrgoef bpde, washunmidity

of 100% angs&d) 2a@t&poXPrLSSLRE, C@@&enotesttsPﬁg héﬁ@hﬁgﬁt)a 9Hen§%&BenA
aanesi ve nenper

obser ved eVENNGIRP DOMS |9, fesBect alopegLinn oL Lhs, vaohesy S rerher
"0", and a salipéreicalswhixd. peesingedpsasbsecuedngnagbatadbesine spoker was
rated resins, was added 10 parts by weight of antimony oxide
filler having an average particle diameter of 0.02 um
(PATOX~-U manufactured by Nihon Mining & Concentrating Co.,
Ltd. was used), and then, 0.7 part by weight of y-glycid-
20 oxypropyltrimethoxysilane (NUC A-187 manufactured by Nippon
Unicar Co., Ltd. was used) as a silane coupling agent, and
mixed by stirring, and further kneaded by means of a beads
mill for 90 minutes. To the resultant mixture were added
150 parts by weight of an acrylic rubber containing 2 to 6%
25 by weight of glycidyl acrylate or glycidyl methacrylate and
having a weight average molecular weight of 100,000 or more
(molecular weight:1,000,000, HTR-860P-3 manufactured by
Teikoku Chemical Industries Co., Ltd. was used) and 0.5
part by weight of l-cyanoethyl-2-phenylimidazole (Curezol
30 2PZ-CN manufactured by Shikoku Kasei Kogyo Corporation was
used) as a curing accelerator, and mixed by means of a
stirring motor for 30 minutes to obtain a varnish. The
varnish was coated onto a release-treated polyethylene
terephthalate film having a thickness of 75 pm, and dried
35 by heating at 140°C for 5 minutes to form a coating film in
a B-stage having a thickness of 75 pm, thus preparing an



"X'. The results are shown in Table 6. 10 Table 6 Sanple 21Sanple 22
Conpati bilityl nconpati bl el nconpati ble Sol dering heat resistance after 00
noi sture absorption PCT 100 hr00 PCT 200 hr00 PCT 300 hr0X PCT 400 hr XX
Fromthe above, it can be understood that, by 15 prelimnarily m xing the
epoxy resin with the filler, a larger énvunt of the filler can be
incorporated into the epoxy resin phase, whereby making it possible to

i mprove the heat resistance and noi sture resistance as well as
rellablI|tyadQGSEyanﬁimequganpdeWZBh Nbshppoethﬁthetomeemasoadd?d to a
conposi tion rhgi S resin epoxy
quPvaIent Sggglo%ﬁ?ﬁcggs8é§gﬁg ag%g?egg% b Egbéﬁ tﬁggéggpgxy Co., Ltd.
was used) ahR@aBRBng BYPQ @l@@éronomepanscpppe epexy resuthepeiynds

equi val ent: céﬁ§r1§§53595tﬁ@né%@£§ EHEEH HXV g‘éoaﬁaﬁﬂﬁ cgle §0y th was

used) a resins | 1c novol resin
LF2882 nﬁf%%?u?%ﬁpﬁysﬁﬂjﬂfpbﬁﬁ FHRb&rcwéﬁ?c8b§erVﬁd m&beu§é@}0 as a

_curing agen(vAﬂVBth@feﬁméyamcﬁhﬂSVA002 8n®im¥ng! ¥€bMls in the islands

| t h 7 nuf actured by N, ppon 5 Unicar Co.
Pa vay LRAFLLGHYES] POR ALUHRET 18 afortt LBnty Stahg R She ER3r | I er

(NanoTek Slﬁﬁrtaaerm@s @aalyzéé bdi memher o£0af1MAN) afanutagher eduby C.
KASEI CO, 'LI0.. yas weed) a0d Byed By §hirLing) and,f urLher, kneaded by
10 through a scannlng type electron microscope in the same

manner as in Example 3, it was 4.1.
(Sample 22)

Substantially the same procedure as in the preparation
of sample 21 was conducted except that the epoxy resin and
15 the rubber were firstly mixed together and then the filler

was added thereto to prepare a film. From an analysis by

means of an XMA, it was found that VA/VB is 1.1. Also,

when S/VY? of the sample was observed through a scanning

type electron microscope in the same manner as in Example
20 3, it was 4.0.

Polyimide films each having a thickness of 50 pum were
laminated on both surfaces of each of the adhesive films in
Samples 21 and 22 using a hot roll laminator under condi-
tions at a temperature of 80°C, a pressure of 0.3 MPa and a

25 speed of 0.3 m/min, and then cured at 170°C for one hour.

The resultant sample was examined with respect to the heat

resistance and PCT resistance. The evaluation method for

the heat resistance was conducted by a test for resistance

to soldering heat after absorbing moisture as follows. A
30 sample was allowed to stand for 48 hours in an environment

at 85°C/a relative humidity of 85%, and then placed in a

solder bath at 240°C. A sample in which blistering was

observed less than 40 seconds was rated "X", a sample in
which blistering was observed 40 seconds or more to less
35 than 120 seconds was rated "O", and a sample in which no
blistering was observed in 120 seconds or more was rated



10 To the resultant m xture were added 57.5 g of an epoxy-contai ning
acrylic rubber (weight average nol ecul ar weight: about 700,000, HTR-860P-3
manuf act ured by Tei koku Chem cal Industries Co., Ltd. was used) and 0.2 g
of 1- cyanoet hyl - 2- phenyl i m dazol e (Curezol 2PZ- CN manuf act ured 15 by

Shi koku Cor poration was used) as a curlﬁg ~accel erator, and m xed by means
of a stirring notor for 30 mnutes. The resultant varnish was coated onto
a release-treated poly- ethylene terephthalate filmhaving a thickness of
75 pm  and"@"i-ed Tpy adkittiimp att Gy Floratsion Marsthe Morsher ek ting

filmin a Bustaomadiavidd s pockogss o IBnpit hySp1oLeRathngnan adhesive
f|In1eqU|pped wth a support film The weighf{ average nol ecul ar weight was

measur ed by2EIRNGES Y dstemPeRatesel ofi A 1a%pa?aPH@léhHYc@ﬁuhﬂg%and

using a calaxbcuaitt(m EHHVe( pbé@s@@@l ByoréaNdas €; thTSEYéSBﬁent?5 LEHC
measur e nt par.at us: deI t§§35 nanufacture by Hitachi, d.

Lt
Col umms: ck@??%ﬁﬂﬁ FEYSHY a Fpﬁﬁﬁﬁﬂhﬁnﬁ?%ﬁ?ﬁFeﬂbeGeiﬂﬁgcﬁf Eheni ca
Co., Ltd. (éﬁngﬂﬁyéhﬁiﬁﬁbﬁ@thy:s&mﬁyf ﬁﬁtonecMBﬁoaﬁdéﬂth Rag0opsEEEAN
com prising 19. a cresol novol ak_type, epoxy resin
equi val ent : lé?e Y%Ekﬁsib%e r@%‘ﬂ?%’ét‘ﬁ?%drﬁrlgoh KPR "Cosa(mlg)]ﬁ & was used)
as an epoxywhich rpedRimg gvas absersved nnvbhakadhesnvePM9mben uEg288ated
manuf act ur edy by E@hglpgggl£gk gSsgog?eghc%ggle . was used) as a curing
agent for the epoxy Tesin .84 an eépoxy-contai ning acrylic rubber
(wei ght0- 74 average nDIecuIar melght about 700, 000, HTR-860P-3 manu-
factured by Tei koku Chem cal Industrigegn{®.¢ Ltd. was used) as an epoxy
group-contai ning acrylic copolynmer, 0.2 g of 1-
cyanoet hyl - 2- phenyl i m dazol e (Curezol 2PZ-CN nanufactured 5 by Shi koku
Cor poration was} used) as a curing acdlel er. ly, »10.
y- ur ei dopr opyl t Fethexwxysit-anre—NIc—A 11§8ﬁ%gnugée- : S on Uni car
Co., Ltd. was used)QnmRﬁﬁmbxﬁmtycou | Imeprapetnib lahdn8obpgtablsillica filler
(NanoTek Si 2 [avegEgf8ecPahkl Geacdl anerer. U.0IZ piy manutacrurgd by Co .

10 KASEl CO., LITD. ryessHsgAL. a2Rdym Xed by gfirring, andn
moisture absorption

PCT 100 hr O O
PCT 200 hr O O
PCT 300 hr O X
PCT 400 hr X X

From the above, it can be understood that, by

15 preliminarily mixing the epoxy resin with the filler, a
larger amount of the filler can be incorporated into the
epoxy resin phase, whereby making it possible to improve
the heat resistance and moisture resistance as well as
reliability.

20 Example 6
(Sample 23)

Methyl ethyl ketone was added to a composition com-
prising 17.2 g of a bisphenol A type epoxy resin (epoxy
equivalent: 190, EPIKOTE 828 manufactured by Yuka Shell

25 Epoxy Co., Ltd. was used) and 5.8 g of a cresol novolak
type epoxy resin (epoxy equivalent: 195, ESCN195 manufac-
tured by Sumitomo Chemical Co., Ltd. was used) as epoxy



further kneaded by neans of a beads m |l for 90 m nutes. The varnish was
coated onto a release-treated poly ethylene terephthalate film having a

thi ckness of 75 pm and dried by heating at 140C for 5 minutes to forma
15 coating filmin a B-stage having a thickness of 75 pm thus preparing
an adhesive film having a support fil'm’3The wei ght average nol ecul ar

wei ght was measured in the same manner as in the preparation of Sanple 23.
(Sanpl e 25) 20 Substantially the same procedure as in the preparation of
sanmpl e 23 weestdhdut? ed €xebpd phanolig gowblsk| reain( ABLysifkn5DFRAGEr age

particle dlmsactér@d%ypmlﬁﬁﬁgéﬁ%nkugeengm E'amgon @emﬁag gged Ltd.)

was used as a filler to TPprepare an adhesive i %

Subst anti al #§ # heushn® pgerkdlipe tBei APPKE prepasat Ped GOpmeﬂﬂxﬁxﬁrW@s
con?UC}eddedﬁy§iopﬁﬁtrﬁm@tgoﬁﬁsﬂlaﬂ%I$?0& ALEBQXmgﬁu@EQEF%SH&B ﬁ%gﬁﬁ?atlng
artic [ er manuf act ure

p Co. , 3 R%é %%eu %\Eda"%'?ﬁ%?e% ﬁ?eﬁa?éxéﬂeaﬂﬁégﬂ-%gf ppANt, and
(Cbnparatlvm Sa@péﬁ Qilfb@sfﬁnleﬁglNahbweﬁaﬂﬁoprﬁﬁﬂﬂﬁi r?l%hﬁ t
reparation was, condu e | ant i nony

Frigxide (ﬁ%¥%ﬂ§€?¥év§?§§% ' t?@?g af Hﬁ?é 8¥s& %029ﬁg$ 3§8nanﬁFBCtured by
Ni hon M ni ngag Coedentaad i mgx€d. bylLsdirrinmgs asddfastheti kheadtd pyepare an
adhesive fijm.s g@davgégdéeﬁpfftfgg §3CH18 t&Qe adhesive filns obtained

under different conditions rCent age ' of the pores in the film
was def€r ni ned 5V>ﬁm@rﬁﬁﬁﬁdﬁﬁméimbﬂtune dereradded H7th gheffanl owi ng

met hod. 5 (éﬁoiﬁF@oNEQEhiﬁéO#QPyﬁl§EP$b§%QSQQe183@”3@%558§dm81ec51h?Ch
Ltd., a square region d

ngt
aver age part$+IRt fiaheaer’Q¢, 9%%'fﬁTBe?60Bs%dméﬁﬂfﬁﬁtéﬁeﬁa§Y5@ebBPE§ is
sel ected tocmemfcaaSEﬁau@hﬁi@gr@@h 184(2¥adhesaataanl dhe §qaar@ regi on

P e b Yaftgeh -4 Mo 201 PRIGSB1E (ELELELEHoBchonaRtBacturea

15 by Shlkoku Corporation was used) as a curing accelerator,
and mixed by means of a stirring motor for 30 minutes. The
resultant varnish was coated onto a release-treated poly-
ethylene terephthalate film having a thickness of 75 pm,
and dried by heating at 140°C for 5 minutes to form a

20 coating film in a B-stage having a thickness of 75 pm, thus
preparing an adhesive film equipped with a support film.

The weight average molecular weight was measured by a
GPC method using the following apparatus and columns and
using a calibration curve obtained by standard polystyrene.

25 (GPC measurement)

Apparatus: Model HPLC635 manufactured by Hitachi, Ltd.
Columns: Gel pack R-440, R-450 and R-400M manufactured by
Hitachi Chemical Co., Ltd.

(Sample 24)

30 Methyl ethyl ketone was added to a composition com-
prising 19.3 g of a cresol novolak type epoxy resin (epoxy
equivalent: 210, YDCN-703 manufactured by Tohto Kasei Co.,
Ltd. was used) as an epoxy resin, 12.9 g of a cresol
novolak resin (Plyofen LF2882 manufactured by Dainippon Ink

35 & Chemicals, Inc. was used) as a curing agent for the epoxy
resin, 64.3 g of an epoxy-containing acrylic rubber (weight




having a uniformdensity and an even thickness is placed on the SEM

phot ograph, and all the 50 pores are traced by a pen and the traced
portions are cut out. 15 (3) The predeterm ned area portion (including the
50 pores portions) is traced by a pen_in the same manner as in item (2)
above, and the traced portion is cut"oﬂé.‘(4) The wei ght of each of the cut
out portions obtained in itens (2) and (3) above is neasured to determ ne
a (2)/(3) 20 val ue. %ML (2) / (3) ] 3/2 is determned. (6) The
sequence of2Y$e2AgHrate abfw¢%@h§ (apowd (69,08BpvETRs8FBPedt maNfiFve

times, and fﬁb@ﬂfﬁ@g§yOfefkdﬁﬁuéﬁemﬂgéf'ﬂﬁéubﬁri?ge§ azu ﬁO|HQ§ sed)

percentage, and the results are shown In ylnlde
films each %%v?%gﬁ%P%%l%R%%%sc%$t50nl%ﬁ1QEF%1+@nFﬁEPéMm©ﬁ b8t & §u©faées of

ea;:h of t?%@&kt?@%%% i*ﬂ)kﬁ@nj@irﬂﬂd@szé K/%hfelzgl[" @@Q%NUﬂQﬁﬁf%gEQkéag”Sfat
a tenperature ressure of O. a and a conveyi ng speed o

0.3 g?n& %ﬁﬁd£Q%ﬁ9#%L§§£%%ﬁaﬁﬁ?ﬁiW%? Bedhot?. @ FHEIRESAFERAELaEABl es were
i ndi V![ dual |g. Ex@%ﬂe{iwélkmoﬂxsﬁaﬁ.ﬁirﬁétﬁd}@sile&ftné eﬁitfc% @(ﬁ%@d‘%fr@rfac-
resi stance 00 es al uation hod for. hea
re5|stance'é£égiéﬁyq%§g RYfet ¢ B3 C?EStLE%r Y28 Upafite®P 0 sBF UBPFng heat
after abscﬂan@pmgn@g@mb,a@ndo$l©mg of sahpte fibslakl oMedorek-s¥6, stand
for 48 hour r t Ldi %. and then
b nced i atargede W MM Bhe GO0 R0l 612 P, mdHTFRLNEE) BRCE. B et Ved
| ess t Rn 4PSERGNds WER. rededused), aargdlrmiéednby\hsthrbingt eandg was 5
observed 40E&POMIKISMa R Sof dnt£78 $RD BERuSORONISLYRSaor AlfGee D, and a

sanple in which no blistering was observed In seconds or nore was
rated "QO'. The V&l o {3 tCFféat@r PREP s? aﬁ%Jeemg Fagieted PPbYtows. A

Oy b S R STk RN 4B S agrdtT R O
appea?ance ég é%ﬁﬁégg¥f%&ﬁEﬁPga$tu%#ggg E%Fegdﬁ%%ﬁﬁ%ﬁoﬁopgﬁﬁma§
blistelbng,comsin®tfilm in a B-stage having a thickness of 75 um, thus
preparing an adhesive film having a support film. The
weight average molecular weight was measured in the same
manner as in the preparation of Sample 23.
(Sample 25)
20 Substantially the same procedure as in the preparation
of sample 23 was conducted except that 3.8 g of silica
(Aerosil 50 (average particle diameter is 0.03 pm) manufac-
tured by Nippon Aerosil Co., Ltd.) was used as a filler to
prepare an adhesive film.
25 (Sample 26)

Substantially the same procedure as in the preparation
of Sample 23 was conducted except that 3.8 g of diantimony
trioxide (PATOX-U (average particle diameter is 0.02 pm)
manufactured by Nihon Mining & Concentrating Co., Ltd.) was

30 used as a filler to prepare an adhesive film.
(Comparative Sample 2)

Substantially the same procedure as in the preparation
of Sample 23 was conducted except that 0.05 g of diantimony
trioxide (PATOX-U (average particle diameter is 0.02 pm)

35 manufactured by Nihon Mining & Concentrating Co., Ltd.)
was used as a filler to prepare an adhesive film.



observed was rated "0", and a sanple in which an unfavor- able phenonenon
was observed was rated "X'. 15 The contact angle a of filler with water was
neasured as follows. A filler was subjected to conpression nolding to
prepare a plane plate, and a water 33 was placed on the plate and the
angle of the water drop to the plate~™ “nmeasured by neans of a contact
angle neter. This neasure 20 nent was repeated 10 tinmes to obtain an
average value, and this value was used as a value of the contact angle.
The contact andieth %83ReGRtEe ©ACh hef nbheradhesbvai fiblmpyobhabnedng t he

conposi ti onygdéh Ay Fdrd e @&@%’%@iéh@“ ép%l&qe %@Ecgﬁéib'éegioﬁhéhe sane

manner as in contact angl e a co aoN

fa04 U hﬂ??r%ﬁm}@+%h%cixkykwas)@?Figﬂbnédcby mﬁ$la$4cﬁlﬁhl¢E€9ﬂ in
rI NCQOOOO  accordance with the following method.

5 (1) In a view through a SEM, S-4500, manufactured by
Hitachi Ltd., a square region, having a side with a length
of 100 times the average particle diameter of the filler
used and which has 50 pores, is selected to take a SEM
photograph.

10 (2) The area of the square region and the total area of the
50 pores are determined as follows. A transparent film
having a uniform density and an even thickness is placed on
the SEM photograph, and all the 50 pores are traced by a
pen and the traced portions are cut out.

15 (3) The predetermined area portion (including the 50 pores
portions) is traced by a pen in the same manner as in item
(2) above, and the traced portion is cut out.

(4) The weight of each of the cut out portions obtained in

items (2) and (3) above is measured to determine a (2)/(3)
20 value.

(5) V= [(2)/(3)]*% is determined.

(6) The sequence of the operations of items (1) to (5)

above is repeated five times, and an average of V values

obtained is taken as a volume percentage, and the results

25 are shown in Table 7.

Further, polyimide films each having a thickness of 50
pm were laminated on both surfaces of each of the adhesive
films using a hot roll laminator under conditions at a
temperature of 80°C, a pressure of 0.3 MPa and a conveying

30 speed of 0.3 m/min, and then cured at 170°C for one hour.
The resultant samples were individually examined with
respect to the heat resistance and PCT resistance (pressure
cooker test).

The evaluation method for heat resistance was con-

35 ducted by a test for resistance to soldering heat after
absorbing moisture as follows. A sample was allowed to
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stand for 48 hours in an environment at 85°C/a relative
humidity of 85%, and then placed in a solder bath at 240°C.
A sample in which blistering was observed less than 40
seconds was rated "X", a sample in which blistering was

5 observed 40 seconds or more to less than 120 seconds was
rated "O", and a sample in which no blistering was
observed in 120 seconds or more was rated "Q".

The evaluation for the PCT resistance was made as

follows. A sample was treated in an atmosphere at 121°C, 2

10 atm. and a humidity of 100 % for a predetermined time, and
then, observed in respect of appearance. A sample in which
an unfavorable phenomenon such as blistering, was not
observed was rated "O", and a sample in which an unfavor-
able phenomenon was observed was rated "X".

15 The contact angle a of filler with water was measured
as follows. A filler was subjected to compression molding
to prepare a plane plate, and a water drop was placed on
the plate and the angle of the water drop to the plate was
measured by means of a contact angle meter. This measure-

20 ment was repeated 10 times to obtain an average value, and
this value was used as a value of the contact angle. The
contact angle b with water of the material obtained by
applying the composition and drying the composition applied
was measured in the same manner as in contact angle a.

25
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by using these adhesive filns had excellent resistance to 5 sol dering heat
after absorbing noisture and had a PCT resistance of 300 to 400 hours.
Further, Sanple 24 enploys silica as filer and does not enploy a bisphenol
A type epoxy resin having a nutagen. Therefore, the sanple is advantageous
not only inthat it 10 is easy to hanmdl’® but also in that it has excellent
resist- ance to soldering heat after absorbing noisture and good PCT

resi stance as nmuch as Sanple 23, while maintaining characteristics of

havi ng | ess adve$%@9b¢$egg bd Ehearenafhenhrat fahushdmawhbody .05 to

Cbnparat'VezSQ”Ehe?8r8§5w995eﬁr@HEﬁtdEhEPglﬁaﬂgetﬁg rd % el 82870 by vol une,
and is insufficient In resistance ering heat aP eér “absorbing
moi sture antiVhaly avptime, eandt GReeloningyerofirs, semicAndyctar shodusedt han

t hose of S@ﬁpu§§n§3th@586adﬂgsEbéoflﬁﬁgphga gﬁcéglgﬁtaE@sﬁggﬁﬁbﬁetg'lns

havi t
Oé¥g?gaﬁh fﬁg g%ﬁ%%@%ﬁﬁéga fH%% égéoﬁpéﬁgféﬂlﬁ§uﬁ§l Agdt hadea RBResive filns

had excel | enésigsastanceé B00Osobdeo0Ongotieat after absorbing noisture and a
PCT resi stance 2 00, hours. or arative s le 2 has a
contact angle r:fl ? %%%pﬁ? %grﬁmpﬁﬂﬁs|§l$h§ﬁfﬁ cFLhETi ANfedPSPance to
sol dering hettempley abbnsphegohnhstype apdxq PE€Finehbasiagce ahitigen.

hour s sh e o] s 2 DU TRI AL
APPLlCABlL?#@é eE@%?tugﬁ%fgﬁﬁggg RF 385%%5%8%@3? 88§d°8&ﬁs%PugPFg re the
adhesi W& coh%o%@%YoﬁOohan@bepbéteﬁlsonventheh hashaexeetbdbentoissise-
resistance, aﬁ@@l@M/§6f&5r{§§'ﬁé Cgfegﬁ §ésgfﬁigée§E?EEH§§ aéﬁsgﬁogy

further adding an inorganic ere can obt'ai'ned an adnesi ve
conposi ti onf |E%SlS?QHC?saﬁdWﬁﬁPaeéoﬁémPhetﬁét vhils mapnseddaineth in

el astic nudmiuﬁcaérbsgbcée@@ehabyﬁ§81a§§ BEPLrstr ergkBtabnhtgh
tenperatures to exhlb#t an effect. of preventing reflow crack and thus

excel | ent i FPYeFPROFRE o2RA  RupaR ghedy-

15 Comparative sample 2 has pores outside the range of
0.1 to 20% by volume, and is insufficient in resistance to
soldering heat after absorbing moisture and has a PCT
resistance of 100 hours, which is far shorter than those of
Samples 23 to 26.

20 Also, Samples 23 to 26 are adhesive films having a
contact angle ratio (a/b) of less than 3/4, i.e., less than
0.75, and the semiconductor devices prepared by using these
adhesive films had excellent resistance to soldering heat
after absorbing moisture and a PCT resistance as good as

25 400 hours or more.

Comparative sample 2 has a contact angle ratio of 0.75
or more, and is insufficient in resistance to soldering
heat after absorbing moisture and a PCT resistance of 100
hours, which is far shorter than those of Samples 23 to 26.

30
INDUSTRIAL APPLICABILITY

By virtue of having the above-mentioned construction,
the adhesive composition of the present invention has
excellent moisture resistance, reflow crack resistance and

35 heat resistance. Also, by further adding an inorganic
filler, there can be obtained an adhesive composition which



5 Further, by using the adhesive conposition of the present invention, an
adhesive filmexcellent in heat resistance and PCT resistance can be
produced. The adhesive filmof the present invention is excellent in heat
resi stance after absorbing noisture, reflow resistance, adhesion
properties 10 after absorbing moi sture,”%tc. Al so, the adhesive film and
the wring board for nounting sem conductor each produced fromthe

adhesi ve conp05|t|on of the present invention, and the sem conductor

devi ce prodt®edBInERFRGUEhENshABthATel6xéBPEONEdhBath15Nr @3astasce and PCT

resi st ance. mdeaoudi ag h@ghheeﬁpesaehresnaﬁatpeel EE?EﬁgQBn %ehng vided an
adhesi ve co adhesi ve nenber can wher ei n

05|t|
the adhesi gprgg 58v3ﬁbé5é5u§nn8FfSﬁFy°¢nPFﬁH?th§gaéﬁ§§PVe nenber
has heat reersthn&ﬂdaﬂﬂuﬂbestélﬂehesLﬁtQ@@Eow2@raéﬁe§§§&¥tEﬁEe”DUnt'ng a

sem conguct Qr c sub r or mounting,sem conduct or even when
the dif ereﬁcegﬁ%k ebif??%?%nﬁﬁgf ?hgﬁﬁﬁﬁ EQBaﬂgFgﬁOBepieEHetHéesen
seni conduct brvenevpne andadhessubsfmameexselaege ihuheakseekfisthatet he

BhanS bur Teghg pCRNr SUPBESASe 1OnA bL! BROUARCAL AR RUREL IS g gamggnent s

when bei ng used, an adhesive ne
sem conduct &Re %ﬁ@s%ngehﬂﬁéﬁﬁy@nolsdevcaélemM|ch hsetthesadheaceeafter

CO”DOS'tlOnabsoﬁgln%lﬁ$§§%&reAnr@9f8§'¥§a§%€?ﬁ§é h@@iSHngggﬁékﬁ?gs (a)

an epoxy resin a_curing agent Mer - co
i nconp |bI%f9?¥hag%?ﬁbb%%x9°l§E§Fﬁr 9tCThe adhe5|ve conposi tion according

to Claimi, wherxagb,lﬂh@.é@ﬁé91@é A Buisnd eletRilifg MHSER fbfeprese”ts a
total weight of t he, e$ resin and t he curln agent and B

represents SOWe b%% DY NEREE PBI GAER EgﬁﬂBGﬁG freBnFhpagfiBeeiwpth t he
epoxy resi ncorsoSi t Tiwe aﬂheﬁevprégenaSihveﬁtﬁsﬁpréhagth@ bRk BbAdQELEr

uner 61 . (2)q 406 £RONY1 850 o), 301 L oROXY 5l n DAY fg.2 3oLt eni ng

poi nt of 50 as neadlr e
resistance and PCT resistance. According to the present

invention, there can be provided an adhesive composition
from which an adhesive member can be formed wherein the
adhesive member is advantageous not only in that the
adhesive member has heat resistance and moisture resistance

20 necessary for mounting a semiconductor device on a subst-
rate for mounting semiconductor even when the difference in
coefficient of thermal expansion between the semiconductor
device and the substrate is large, but also in that the
adhesive member can suppress volatilization of the volatile

25 components when being used, an adhesive member, a substrate
for mounting semiconductor, and a semiconductor device
which use the adhesive composition.



ball nethod. 20 4. The adhesive conposition according to any one of Cains
1 to 3, wherein (a) the epoxy resin has no nutagen. 5. The adhesive
conposition according to any one of Cains 1 to 4, wherein (b) the curing
agent is a phenolic 25 resin having a hydroxyl equivalent of 150 g/eq or
nore. 6. The adhesive conposition accoldimg to A aim5, wherein (b) the
curing agent is. . a phenolic resin represented by the follow ng general
formula (1): 30 OHi OH OH (I) wherein R1L each may be the same or different
from each other and represents a hydiidgeiM&atom a - 81 straight or
branched al kyl group having 1 to 10 carbon atons, a cyclic al kyl group, an
aral kyl gr an al ken group, a hydroxyl group, an aryl group, or a

hal ogen atoﬁj n PRpFERE %eaﬂomﬂ?%bE%°n5W6+cﬁ £OMBLi8A8 m represents an
integer of O to b8) an dpexpdhesing conposition according to Caim b6,
mherein t he phA@%tlc resin re&reggnteg by general formula (1) has a water
absor pt iPon of 29 ot Ut Pra9eRE/ 4898, " The adhesive conposition
according to any(oneaopolgher neodipdand, inbenpatibly whehpshyaeepsgypound

i nconpati - + th the epoxy resin is a functional group-containing
acrylic copol'ynéi. 15 9. The adhesive conposition according to C aim6,
wherein the functional group-containing acrylic copolyner is an epoxy

gr oup- cont a ni n r o) 0 esLV, S

accor di ng t% ngTﬁf 3&%%559@ é&ﬂﬁéslggo& acggfgggﬁtgénﬁ%gfgggyl&ﬁgg%l%l rer
contai #9 0.% r%%l@QQByAﬁklgﬁt0024gt90id | wbeyeahereprghbgutdyh hetabcryl
ate as a stgeighg Gﬁt@é]athéh@§§§9rreg§n1&ndThﬁ aghestyei AigMRGsht! 9Rq

accordi ng to aqg one
re resents a weight of (c) the polymer compound incom-

patible with the epoxy resin.

15 3. The adhesive composition according to Claim 1 or 2,
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.

20 4. The adhesive composition according to any one of
Claims 1 to 3, wherein (a) the epoxy resin has no mutagen.

5. The adhesive composition according to any one of
Claims 1 to 4, wherein (b) the curing agent is a phenolic
25 resin having a hydroxyl equivalent of 150 g/eq or more.

6. The adhesive composition according to Claim 5, wherein
(b) the curing agent is a phenolic resin represented by the

following general formula (I):
OH OH

CHr@—CH Hg—@—ch—‘/é] (1)
)n ( (R

30
OH

(R’ RY), /m

wherein R! each may be the same or different from
each other and represents a hydrogen atom, a



Clainms 8 to 10, wherein the functional group-containing acrylic copolyner
has a wei ght average nol ecul ar wei ght of 100,000 or nore. 30 12. The
adhesi ve conposition according to any one of Clains 8 to 11, wherein the
functional group-containing acrylic copolyner has a glass transition
tenperature of -50C to 30C. 35 13. Théladhesi ve conposition according to
any one of Clains 1 to 12, which further conprises (d) a filler. - 82 14,
The adhesi ve conpositign accordlng to Claim13, wherein (d) the filler has
an average particl & tdpaFbte o ramabesl prhkyd @rpusmhayirg ITHe ddhesive

conposi ti on accor dicagbbon Gtam,13 erclﬂc a 1elgl]:o(u§9 the didih&y is silica.
16. The adhesive conp05|t|on cording to any one ains 1 to 15,

wherein (d) the fiPF&HPnadla de IEPFRr0 &t é’d’%ocx}ylarg%ma@ S0t ance.

17. The adhesive compagit ioen aatediodiety dt@ngny Q@@,I@fsen@salams ﬂn?cég%rlG
mherelns(d) t he fI|E€é thlbltS contact angle wat er_ of to 100
degrees> 15 18. Th&Tadh&Si vé E0FhEsiHEPHT SSOEST (Tlnnd'ntt@g&r?y Gnd 6‘r° Q-ai ns 13

to 17, wherein (c) the polymer conmpound is an epoxy group-containing

| | | t of _100, 000, or
Tor s whi ch cont 2 s B SnafYEERER, ERCEEH GG B8 OTA4R g1 arhErs
glycidyl ngthaeisnatic yeeiri rephesenhedi by genpoalt Fonmebat 4L hshds &o 50
parts by vojak@r ofpdshp Ef@h'@@r @“bg %%i£§%0$£a gp average particle
par

dlanetﬁr of 0.010 pn1to 0. ase 3 by volune of the resin.
25 19. 1he adhesi ve conp05|t|on according to any one of Clains 1 to 18,

which further corpy if@sedBle %&hﬁéé\ﬂtl&‘?c&é@é?&% 29 2—19% Jhe heSitve ,
accelerator 1s

gﬁnFﬁfhgégﬁg€9§§%gtq%at ,(a§2£%13’(c¥he£§'go gmeé goﬁgéung incompati-
ble with the epoxy resin is a functional group-containing
acrylic copolymer.
15
S. The adhesive composition according to Claim 6, wherein
the functional group-containing acrylic copolymer is an
epoxy group-containing acrylic copolymer.

20 10. The adhesive composition according to Claim 9, wherein
the epoxy group-containing acrylic copolymer contains 0.5
to 6% by weight of glycidyl acrylate or glycidyl methacryl-
ate as a starting material therefor.

25 11. The adhesive composition according to any one of
Claims 8 to 10, wherein the functional group-containing
acrylic copolymer has a weight average molecular weight of
100,000 or more.

30 12. The adhesive composition according to any one of
Claims 8 to 11, wherein the functional group-containing
acrylic copolymer has a glass transition temperature of
-50°C to 30°C.

35 13. The adhesive composition according to any one of
Claims 1 to 12, which further comprises (d) a filler.



21. An adhesive conposition wherein the conponents of the 35 adhesive
conposition are separated into two phases after being cured as viewed in
the cross-section thereof. - 83 22. The adhesive conposition according to
Claim 21, wherein the two phases conprise a sea phase and an i sl ands
phase, wherein, a length of an outer‘p@@iﬁhery of the islands phase
represented by S and an area of a cross 5 section represented by V satisfy
a relationship represented by the following fornula (1): S/f V> 3.6 (1)
23. An adhestve BdpRhesbYe vPePBROSbRbPR seeCarding tocGhadm 1B, product

having a stwfiegeig! 8f i EndvEUl Usrahadd0f 8hetab® pAPtMERe dfambPeadhesive
conposition w@ggh co rqus havi ng pores wth an average dianeter of 0.01
pmto 2 pn1%f ‘Bﬂiﬂg 5-cilifed and a vol une percentage of the pores in the

conposi- tionis 0.1 to 20% by vol une. 25. The adhesive conposition

accordi gg tpz any e i 110, 20, which satigsfi at ast one of
the 20 PolIgaindﬁggdﬁﬁg%%%%gsg§?§°%%tf??i??C?F?l?%eggo %ﬁ%n{ of fﬁe
adhesi ve compeeein ofdharthe stphtatetlsi sibitao phases after being cured as
viewed in the cross-section thereof; (ii) the adhesive conposition gives a

cured product 25 having a storage el astic nodulus at 240C of .1 to 20 MPa;
and (iii) the adthsiadhevkppstempes hasoporesohdimggtananavenagest di anet er of

0.01 pxm t acPaifs af3 efo bed NoyE apgy arn N0 nt a he pores is
0.1 toﬂﬁO@bQX vol une. o0 26. A?%?g%egg)f%?gp#gg%%?ﬁ%ggnga%ﬁgg%sé

3
conpositti orfO3MREHL AR | QeI 04 i $EPEEINGR- epoxy resin and (b) a curing
agent wth (d) a filler, followed by m xing the resultant m xture wth

(c) a poly c ound i nconpatible wth the epoxy 35 resin. - 84 27. An
adhesive fitm cgﬁ%‘i THe GRIMRRT Vel X ndoeP¥ithd to any one of

Claims 13 to 16, wherein (d) the filler exhibits a contact
angle with water of 0 to 100 degrees.

15
18. The adhesive composition according to any one of
Claims 13 to 17, wherein (c) the polymer compound is an
epoxXy group-containing acrylic copolymer with a weight
average molecular weight of 100,000 or more which contains

20 1.5 to 2.5% by weight of glycidyl acrylate or glycidyl
methacrylate, wherein the adhesive composition contains 1
to 50 parts by volume of (d) the inorganic filler with an
average particle diameter of 0.010 pm to 0.1 pm based on
100 parts by volume of the resin.

25
19. The adhesive composition according to any one of
Claims 1 to 18, which further comprises (e) a curing
accelerator.

30 20. The adhesive composition according to Claim 19,
wherein (e) the curing accelerator is an imidazole
compound.

21. An adhesive composition wherein the components of the
35 adhesive composition are separated into two phases after
being cured as viewed in the cross-section thereof.



according to any one of Clains 1 to 25 fornmed into a film 28. The adhesive
filmaccording to aim?27, which 5 satisfies at | east one of the follow ng
requirenents (i) to (iii) : (i) the conmponents of the adhesive filmare
separated into two phases after being cured as viewed in the cross-
section thereof; 10 (ii) the adhesivé B3l m gives a cured product having a
storage elastic nodulus at 240C of 1 to 20 MPa; and (iii) the adhesive film
has pores having an average dianmeter of 0.01 pmto 2 pmafter being cured
and a vol un®2 - pefkenmdrsbye t Genposetior accordirgtbyClaimn®l, 15 29. An
adnesi ve i1 £OIPT 8¢ NGed bRALOS! EOnGHI S B OOUChRAOL GRaAGRCELYEnds
conposition and a polyipmide film wherein the ['am nated cured proauct has -
a peel strePRAPCofVBRERFM BrledgEha’fndRsORERT aPepaDTerg0ogothan adhesi ve

fil mwhich Toramdseshasé arépoéeentdicly 9r@ddcinobran 8dhgskygsgonposition

and a pglyinide.filn% and mhgnBthg | apl nat ed cured,géoduct is subjected to
moi st ur & ab3BF ptoBHnt TRERT RheI B | Duwdat byt Kedt TR 1R ARARLIR TOBTOBBRERSr 120
seconds, they|tm n&bkdowimgdfprodlat (ipes not suffer peeling with a

di aneter of 2 nm or nore. 31fbéﬁ¥agh§sive fil mwhich conprises having pores
with an average di aneter of 0.0 mté 2 pm and a vol une 5é9centage 30 of
the pores is 0.1 to 20% by volune. 32. An adhesive fil mwhich conprises

exhi bi ting 3pwery ids f ; t 0,9 | es 33.
An adhesi vei?i | %%%*%’%%‘h%%i’i%@%%%%?ﬁ%id?h%%%%% %lé%’g‘é a?a’?%ﬁg‘?nto
two phafes BFIMCHHFHGLRYra oS bRrygewetastss meguine ato24086cofoh ther eof .
34. The adhegimeafil maccording to Caim33, wherein the two phases
conprise a sea phase and an islands phase, 5 wherein a |l ength of an outer
peri phery of the islands phase represented by S and an area of a

Cross-sect idh. r e edid£ive hyonb el t 561y which atbmpsDs ds 1 eRTLSENbEEe Py the
fol l ow ng with an average diameter of 0.0l pm to 2 pm after being
15 cured and a volume percentage of the pores in the composi-
tion is 0.1 to 20% by volume.

25. The adhesive composition according to any one of
Claims 1 to 20, which satisfies at least one of the
20 following requirements (i) to (iii):

(1) the components of the adhesive composition are
separated into two phases after being cured as viewed in
the cross-section thereof;

(1ii) the adhesive composition gives a cured product

25 having a storage elastic modulus at 240°C of 1 to 20 MPa;
and

(iii) the adhesive composition has pores having an
average diameter of 0.0l pm to 2 um after being cured and a
volume percentage of the pores is 0.1 to 20% by volume.

30
26. A process for producing an adhesive composition, which
comprises mixing (a) an epoxy resin and (b) a curing agent
with (d) a filler, followed by mixing the resultant mixture
with (c) a polymer compound incompatible with the epoxy

35 resin.



formula (1): S/+ V> 3.6 (1) . 10 35. The adhesive filmaccording to Caim
33 or 34, wherein a cured product of an adhesive conposition conprises (a)
an epoxy resin, (b) a curing agent, (c) a polyner conpound inconpatible
with the epoxy resin, and optionally (d) a 15 filler and/or (e) a curing
accel erator. 36. The adhesive filn1aCC§ﬁdrng to any one of Clainms 33 to

35, wherein the filmconprises: 49.5 to 17.0% by wei ght of the sumof (a)
the epoxy 20 resin and (b) the curing agent; 50.0 to 70.0% by weight of
(c) the pol9fer RRnpdaesiive of4bmt gonprosdng teegadhesiye)compositien; and
0.05 to 3.03&yrdLhghtoOhnfednthescyl higsagcebepst Thesaghesive
filmaccording to é?ain136? wherein a rgtio of ?a?gfﬁéée%§§§ ?egﬁgﬁfo (b)
the curing agent is 33:67 to 75:25. 38. An adhesive film having a support
whi ch conpr2ges The adPesthestvenfatobsdingcosdtngiho2¢l aypiey is/are

| am nat @d o surface, or poth surfaces_of._ the support |ayer directly or
through%ﬁno€%€$§F%§%r$€35?a% eoﬁﬁhgéig%efF?L%ﬂﬂ%?ﬂgggqgﬁﬁBB?Ptécéb?dFﬂg to
Claim 35 38iiwhich further conprises, on one surface or both surfaces

t hereof, a | ayer e tegt] -.86 _adhesive |ayer 0. An
adhesi ve fijn1ha&?%gbg¥§%%y%$%eﬁ%$cﬁfc%ﬁ%r%gg Stve th egfﬁes?P¥ﬁ%te§
accordi ng t¥RTEP abwe 2hapehgafoenedebngbothed ssrviaewsdoinathel oxrbas+ng a

gl ass transiét@ioh epperabere of 200C or nore. 41. A substrate for mounting
sem conductor which conprises the_adhesive filmaccording to any one of
dains 197 to 40 tolhefhRy 2MRPILEY Hhlm G Yehg2 boared oprofuch kavprgate to
be rmount edstdPagd eras cDOdMCAQIug eyt CR4pNE CHECONPEi SeSubhe adhesive film
according to any(fﬁ%ﬁ(%héjgﬁﬁgsfgetgifg Eﬁéﬁgo¥§§dha3fng an average
diameter of 0.0l pm to 2 pm after being cured and a volume
percentage of the pores is 0.1 to 20% by volume.

15
29. An adhesive film comprising a laminated cured product
of an adhesive composition and a polyimide film, wherein
the laminated cured product has a peel strength of 50 N/m
or more as measured at 240°C.

20

30. An adhesive film which comprises a laminated cured
product of an adhesive composition and a polyimide film,
and when the laminated cured product is subjected to
moisture absorption treatment followed by heat treatment at

25 260°C for 120 seconds, the laminated cured product does not
suffer peeling with a diameter of 2 mm or more.

31. An adhesive film which comprises having pores with an
average diameter of 0.0l pm to 2 pm and a volume percentage
30 of the pores is 0.1 to 20% by volume.

32. B2An adhesive film which comprises exhibiting lowering
in flow after 72 hours at 60°C of 50 % or less.

35 33. An adhesive film which comprises components thereof
being separated into two phases after being cured as viewed



43. A sem conductor device which conprises the substrate for nounting

sem conductor according to Claim4l being used. 20 44. A sem conductor
devi ce which conprises a senmiconductor chip being nmounted on a wiring
board for nmounting a sem - conduct or through t he adhesive film having a
support according to any one of Cl ai'm$338 to 40. 25 45. A seni conduct or
devi ce which conprises a plurality of sem conductor chips being nounted on
one surface or both surfaces of a wiring board for nounting a

seni conduct b* thereuehsteechipestherepfm having a support according to any
one of Claims 38 to 40. 30 46. The sem conductor device according to Caim
44 or 45, erein the wiring board for nounting a sen conductor is an
organi ¢ sub fratEhe dhesive L ihH 2erending tevibtaimcddr dvhgrebnabyeone of

d ai ms 42 t’@wé@ahéﬂ@@é ed:étnlﬁﬁﬂséieé(' §@ah§§a§8 BEE! hAJi¥AEA4E pn8de, di ameter of
1 mm or betmeen hesi ve er and the sem cond ugtor thip after
bei ng s&bje% 1D Ho i%?%?% gb%%r%? ®h PeeiPhReRY af Bhe ialpefatphese

hunidity ofrémesémteda@y heouasd 4ol hﬁéA\edobyab@t@QsPQéé@ﬂoﬁhf@pgés@ni&@a' ow 5
f wrin
ser conduct o i S 88 E F e LaEt ofleh 1) EEPE e RPan i e o St no

accordi ng tﬁptmwlaohb)of Clains 38 to 40 being equi pped with on a surface
of 10 the wiring board on ng}vwvcglgg are to be nount ed. (1).

10
35. The adhesive film according to Claim 33 or 34, wherein
a cured product of an adhesive composition comprises (a) an
epoxy resin, (b) a curing agent, (c) a polymer compound
incompatible with the epoxy resin, and optionally (d) a

15 filler and/or (e) a curing accelerator.

36. The adhesive film according to any one of Claims 33 to
35, wherein the film comprises:
49.5 to 17.0% by weight of the sum of (a) the epoxy
20 resin and (b) the curing agent;
50.0 to 70.0% by weight of (c) the polymer compound;
0.45 to 10.0% by weight of (d) the filler; and
0.05 to 3.0% by weight of (e) the curing accelerator.

25 37. The adhesive film according to Claim 36, wherein a
ratio of (a) the epoxy resin to (b) the curing agent is
33:67 to 75:25.

38. An adhesive film having a support which comprises the

30 adhesive film(s) according to Claim 27 is/are laminated on
one surface or both surfaces of the support layer directly
or through another layer.

39. The adhesive film having a support according to Claim
35 38, which further comprises, on one surface or both
surfaces thereof, a layer or layers for protecting the
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adhesive layer. -

40. An adhesive film having a support which comprises the
adhesive films according to Claim 27 being formed on both
surfaces of a film having a glass transition temperature of
200°C or more.

4l. A substrate for mounting semiconductor which comprises
the adhesive film according to any one of Claims 27 to 40
being disposed on a wiring board on which chips are to be
mounted.

42, A semiconductor device which comprises the adhesive
film according to any one of Claims 27 to 40 being used.

43. A semiconductor device which comprises the substrate
for mounting semiconductor according to Claim 41 being
used.

44. A semiconductor device which comprises a semiconductor
chip being mounted on a wiring board for mounting a semi-
conductor through the adhesive film having a support
according to any one of Claims 38 to 40.

45. A semiconductor device which comprises a plurality of
semiconductor chips being mounted on one surface or both
surfaces of a wiring board for mounting a semiconductor |
through the adhesive film having a support according to any
one of Claims 38 to 40.

46. The semiconductor device according to Claim 44 or 45,
wherein the wiring board for mounting a semiconductor is an
organic substrate.

47. The semiconductor device according to any one of
Claims 42 to 46, wherein the device has no peeling with a
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diameter of 1 mm or more between the adhesive layer and the
semiconductor chip after being subjected to moisture
absorption treatment at 85°C, a relative humidity of 85%
for 168 hours, followed by being passed through a reflow
furnace at 260°C for 120 seconds.

48. A wiring board for mounting semiconductor which com-
prises the adhesive film having a support according to any
one of Claims 38 to 40 being equipped with on a surface of
the wiring board on which chips are to be mounted.



