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USI NG SAME TECHNI CAL FI ELD [0001] The present
invention relates to an adhesi ve conposition, a
filmlike adhesive, an adhesive sheet, and a

seni conductor that uses the $anme. BACKGROUND ART

[ 0002] Conventionally, the bonding of sem conductor

el ements to support memygipisERN for nounting the
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[0003]

These film-like adhesives are used in individual bonding systems or wafer
backside bonding systems. When a semiconductor device is produced using a film-like
adhesive of an individual bonding system, a film-like adhesive stored on a reel is first cut
into individual sections using a cutting or punching technique, and one of these individual
sections is then bonded to a support member. Subsequently, a semiconductor element that
has undergone singulation by dicing is bonded to the support member bearing the film-
like adhesive, thus preparing a semiconductor element bearing the support member. The

semiconductor device is then obtained by conducting a wire bonding step and an
encapsulation step (for example, see Japanese Patent Laid-Open No. H09-17810).



2 However, in order to use a filmlike adhesive for

an i ndividual bonding system because a dedicated
assenbly device is required for cutting the filmlike
adhesi ve and bondi ng each individual section to a
support nenber, the productign costs are significantly
hi gher than systens that us® silver paste. [0004] On
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problematic. In order to prevent such breakage, a technique in which a soft protective tape
(typically a backgrind tape) is bonded to the wafer surface is increasingly being employed.
However, because the softening temperature of the backgrind tape is typically not more
than 100°C, and in order to suppress wafer warping caused by thermal stress during



(typically a backgrind tape) is bonded to the wafer
surface is increasingly being enployed. However,
because the softening tenperature of the backgrind
tape is typically not nore than 100C, and in order to
suppress wafer warping causeq by thermal stress during
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However, as the above type of lamination of a plurality of semiconductor elements
becomes more prevalent, the heat history processes (such as die bonding and wire
bonding) required for bonding and laminating each semiconductor element tend to require
more time as the number of laminated semiconductor element layers increases.

Accordingly, in a semiconductor device comprising a plurality of laminated
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above types of properties to be achieved.
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resrs Eﬁ Furt hernore, another object of the
presel@@lilnvention is to provide an adhesive sheet

(hat Sl oL b ALERERR BB UINET, |
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strength when heated and superior moisture resistance.

[0014]

As aresult of intensive investigation aimed at achieving the above objects, the
inventors of the present invention were able to develop the aspects described below. In
other words, the characteristic features of the present invention are disclosed in the aspects
<1> to <19> described below.

[0015]



[0013] Moreover, yet another object of the present
invention is to provide a sem conductor device that
exhi bits excellent productivity, as well as superior
adhesive strength when heated and superior noisture
resi stance. [0014] As a resylt of intensive

i nvestigation ained at achi eving the above objects,

the inventors of the present invention were able to
d@va"hquhishe coampesition ushdsfmﬂ:iohéﬂg bednfivendhdtor ebintvat to\wn adlsrend,

cteris t he r | e ntion
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ng a sem conductor elenent to an adherend, the
osition conprising (A a thernoplastic resin, (B)
a bi sEotytlmdti m de represented by a general fornula
(1) shown below, and (C) a bifunctional or higher
th)acrylate conpound. [Formula 1] O,0 [IN-R-NJ O

, Rl r¥presents a val ent organic
) an aronat||c rin r a
\br anched i phatic
< 23yThp adgesiv sition according

| yl nadi ni de (B)

o mula (I11) and/or
structural for Ia (111) sthown below. [Fornula 2] OO
N6 OO [FormfPa3 00 ®Rc2cHizNoOO @

[0016]
(wherein, R, represents a bivalent organic group containing an aromatic ring and/or a
straight-chain, branched or cyclic aliphatic hydrocarbon)
< 2> The adhesive composition according to the aspect <1>, wherein the bisallylnadimide
(B) is represented by a structural formula (IT) and/or structural formula (IIT) shown below.

[Formula 2]
\L\ 0 2 /_/
L ot 10
| o o an
[Formula 3]

H@ Pt



(i) 7 [0017] <3> The adhesi ve conposition according
to either the aspect <1> or <2>, wherein the

bi functi onal or higher (neth)acrylate conpound (O is
represented by a structural formula (1V) shown bel ow
[ Formul a 4] H2~C3 OO(HZCHZ_F ~/ R/

OCHZCH2j 0-C,-=CH2 n ~0 (rV) ‘[0018] (wherein, R2
represents a bival ent organic group, R3 and R4 each
represent, independently, a hydrogen atom or a nethyl
group d mand n represent integers of 1 or greater)
<4> ng?ﬂdhesi ve conposition according to any one of

t<0e Tas piedite codpodifisroidghiding, eithéruliet ARpict cmmirrmi Whereif Be

.Jral.ei mi de co nd .and/ or nof unct i 1densed
B gl Dheabiecrs i Sormbe:g B RS eprestsiedie s ftula
Qm)]smﬂrﬁliemw according to the aspect <4>, wherein the
mal ei Qg a:]grrpound is a bismaleimde conpound
repre SHe y a general fornmula (V) shown bel ow, or
a novol ak mal ei m de conpound represented by a general
formfa (V1) shown Io a rmul a 5] OOF|*4
IH ¢ To—(mcm ba mbHQCEIL o—B5CcrepHesent s
a bivalgnt organi'e up co i ng an argmatic ri ng(w)
and/ or a straight-chain, branched or cyclic aliphati
hydr ocarbon) [Fornmula 6] 8 O= 0 000 000 N N N

d2_dGgayp (V1)

(wherein, R; represents a bivalent organic group, R and R4 each represent, independently,

a hydrogen atom or a methyl group, and m and n represent integers of 1 or greater)
<4> The adhesive composition according to any one of the aspects <1> through <3>,
further comprising: (D) a maleimide compound and/or a monofunctional condensed
polycyclic oxazine compound.

[0019]
<5> The adhesive composition according to the aspect <4>, wherein the maleimide
compound is a bismaleimide compound represented by a general formula (V) shown
below, or a novolak maleimide compound represented by a general formula (VI) shown
below.

[Formula 5]

0 o)
:>N——R5—~—N
0 o

[0020]
(wherein, Rs represents a bivalent organic group containing an aromatic ring and/or a
straight-chain, branched or cyclic aliphatic hydrocarbon)

[Formula 6}



[0021] (wherein, n represents an integer fromO to 20)
<6> The adhesi ve conposition according to either the
aspect <4> or <5>, wherein the nonofunctiona
condensed pol ycyclic oxazine conmpound is a compound
represented by a general fognula (VI1) shown bel ow.
[Formula 7] Ocu R1 ON (VIT) [0022] (wherein, [A]
ndensed pol ycyclic

© oxazine ring to form
R and R2 are each
fromthe group consisting of

hydtocaron

CHzng - R 3 8 - 74

3 dsent's elth@h% or an
|nteger froml to 4) <7> The adhesiv onposi tion
according to the aspect <6>, wherein the
nonof pional condensed pol ycyclic oxazi ne conpound
represent'ed by the above general forrmula (VII) is a
€w dan@ﬁwmﬁmQQthﬁﬁr%WnaﬂgﬁmeraI formula (M11) shown
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fmapafunetionalcondsnsed pelyexclin gragine sompoyad sgcempeindrepsesented b
41 i B VO sHORSWRRL t ut ed nmonoval ent hydrocar bon

groups of 1 to 10 carbon atons, all the R and R2
gr oupEFomaylafk either the same or different, and n
represents either 0, or an integer froml to 4) <8>
The adhesiove conposition according to any one of the
<1>7Y hrough <7>, further conprising: (E) an
gsi n.n[0024]  <9> The adhesive conposition
%ﬁ% i ng~t0 aRYy one of the aspects <1> through <8>,
i1 . (VII)

[0022]
(wherein, [A] represents a monocyclic or condensed polycyclic aromatic hydrocarbon ring

structure in which adjacent carbon atoms are shared with the oxazine ring to form a
condensed ring structure, R! and R? are each selected, independently, from the group
consisting of a hydrogen atom and substituted or unsubstituted monovalent hydrocarbon
groups of 1 to 10 carbon atoms, all the R? and R? groups may be either the same or
different, and n represents either 0, or an integer from 1 to 4)
<7> The adhesive composition according to the aspect <6>, wherein the monofunctional
condensed polycyclic oxazine compound represented by the above general formula (VII)
is a compound represented by a general formula (VIII) shown below.

[Formula 8]



further conprising: (F) a filler. [0025] <10> The
adhesi ve conposition according to any one of the
aspects <1> through <9>, wherein the thernoplastic
resin (A) is a polyimde resin. [0026] <11> The
adhesi ve conposition accordigg to the aspect <10>,
wherein the polyimde resinis a polyimde resin
obtai ned by reacting a tetracarboxylic dianhydride
with a diamne that conprises at |east an aliphatic
et her 0% m ne represented by a formula (1Xb) shown
bel owt F Formula 9] CC H3 // H3 H3
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t hr oul92413>, wherein the adherend is an organic

SO RS B LSOOG il BRRc iotar

esive
dothsoeimprsingdErofidirng t o any one of the aspects <1>
througﬁzﬂlb . [0031] <16> An adhesive sheet, having
a structure conprising the filmlike adhesive

&40 Tk adljesive compesitippgecording| o anyene of theiaspesly <dh dwpugh <9>,

lvHileRAhefhetnRRRittGEsin (O lyimidetesi'e adhesi ve sheet
accgrdigé to'the assuz){é@t 6>, vvhesrei n the dicing sheet

con‘pr[@ a substrate film and a radiation curable
R €S TR AhePRThibdkftion AR dingEro ifYaBpect <10>, wherein the polyimide
resin is a polyimide resin obtained by reacting a tetracarboxylic dianhydride with a
diamine that comprises at least an aliphatic ether diamine represented by a formula (IXb)
shown below.

[Formula 9]

Ha GHy GHs
HoN—CHCH,+0—CHCHy;~O—CHCH;,—NH,
P (IXb)

[0027]
(wherein, p represents an integer from 0 to 80)
<12> The adhesive composition according to either the aspect <10> or <11>, wherein the
Tg value for the polyimide resin is not higher than 100°C.

[0028]
<13> The adhesive composition according to any one of the aspects <1> through <12>,
further comprising: (G) a photoinitiator.

[0029]



provided on top of the substrate film [0033] <18>
The adhesi ve sheet according to the aspect <16>,
wherein the dicing sheet is a polyolefin-based film
[0034] <19> A sem conductor device, having a
structure in which a senicongyctor el emrent and a
support nenber for nounting sem conduct or el enent,
and/ or a sem conductor elenment and anot her

S QR BdHekiG¢ coRlpBTReH acBdrink NG @nd SRS RBécts S Brohdle<13>,
a hesléegglg:ne‘?lﬁsltl on ,accordhn‘%%gt 0. .any one of the
a‘glﬁéed‘i‘ e agherang is s Qreanie substrgfe having Wirpg EReVRRRSSSd hesi ve
accor @o3g] to the aspect <15>. [0035] According to
t resent inventj on .described above, a filmlike
e GBS b Gie o be adbest Gy By pedaiaEIS gy one
[t chel sg@dtst<hathrbughedpabl e of accommodating ultra thin
waf er sem conduct or devi ces conprising a

feBif's

pl ura f lam. nated sem conductor elenents. \Wen a
f41brmAlniaisesivel bigesi, hfvings daactoke doprisiipahdflekBkebdhesiveaccording to

fer, .t filmlik dhesi,ve |.s usually heated to a
ﬁ@erraﬁg?céf remgﬁgicmﬁéﬁ?%w?egg?@%e, but by using the
film [00BXe adhesive of the present invention, bonding
tQ.1 i f the wafer can.be., conducted at a
v 37 dBe B i ool B lpet ] 2 St RN Bl sBler
tcemprses & substrasé film, prnddt mdintioncurdblepeesaure sensitive adhedivel layer

ﬁféﬁded%to%o‘ﬁﬂﬁisﬁ&r ﬁsﬁn.used for bondi ng sem conduct or

enents “togethe aresult, thermal stress is
reducE®33land probl ens such as the warping of very

| i f . ,
IR 51 580 1 il ey

Furt her nore, ring
elyalcfigrbpssd filhe to ensure a level of fluidity upon
heati pg3djhe fil mlike adhesive that enables favorable
enbeddi ng of wiring unevenness on the substrate

SUPT Acemicaudigtondpvics, haying a siryctyre ingwehichtremicpadustos elgment and a

Yot navdeAll MowihE b SenBbdddiiGdd efieRf, REdPs2%emicBhductor element
sem cqonduct or _devi ces that conprise a plurality of

PagIeEIeE e eontiuctas glemertarehondad fpgsther wsing the adhgtive composition
Rewadigtioaheordd of the lakgetts 2B ifdugR <84S or @X RintlikSadhedtiedticording

degree of adhesive strength at high tenperatures, it
1 rﬁ% Bvements in the heat resistance and
noi St [M85] resistance reliability, and is also able to

oL TP Bl LS8 P opss o ST SODUUELCT,
ovafap badkkido©bondinb eystend canibe prowided bl ie capabiel 6haccabmu@itieg ultra
VD AR 5Bl S8 5 Bobl i B Robo ot
slemlenta.sWhirea filnelkeadiwsive d ondesl, to thiedacksidk aba wafet thdifitinrike
SRUELGORIMEND bheated to a temperature that melts the adhesive, but by using the film-
like adhesive of the present invention, bonding to the backside of the wafer can be
conducted at a temperature that is lower than the softening temperature of a protective
tape on an ultra thin wafer or a dicing tape used for bonding semiconductor elements
together. As a result, thermal stress is reduced, and problems such as the warping of very
large and very thin wafers can be addressed. Furthermore, the heat and pressure applied
during die bonding is able to ensure a level of fluidity upon heating the film-like adhesive
that enables favorable embedding of wiring unevenness on the substrate surface, meaning




devi ce production, and the |evel of out gas can also
be inproved. [0036] Furthernore, the present
invention is also able to provide an adhesive sheet
conprising the filmlike adhesive descri bed above
bonded to a dicing sheet, whgrein this adhesive sheet
conbi nes the functions of a dicing sheet and a die
bonding film According to the adhesive sheet of the
phefilmlikd ddtiesivel cambe @i ivbrably BRI pR@Tuslichprédessefifor

P RaR e BElsmarie s Bty 67l Prenp Ppg .

rI&mhernmcb bacaise thredtn-like adiveiat alhn sﬂaﬂﬁty a hiphdeprbasfedhesive

d 03 t t .
AR R Bt S5 By p Pz e indoisure
gesistooachlichibiy, abdvs aim ablena bimpli fsthé ﬁmdﬁcnbnrpxbcdsefoasﬁmsdﬁdector
e e T O R -
s9 peafer arping dam bé tedtopd eventfurtten chip flyingdiuciegldiving can be suppressed,

' T i tor .
TPl it ORGE 1R R R WE NN ) Rigoncuctr
rdesicepradustion aud the leyeliof outgas tantalsn be immoesdr ed f or t hose
casespyfigr € sem conductor elenments with large
differences in the thermal expansion coefficient are
mount Berthegnere, tha prprontrinyrntieseis alsoabletopmevidegn adhesive sheet
sceﬁ;bﬁms h%-1id ﬁﬂ&iue%e#ggg%%é}m JJ&@ téerakcm‘gasheegnvﬂe&m this

based upon and cl ai ns t It of priority

Fhesive shestrombines ihe fimciensiobn dicing geetand gsiie t(opdng filran
Japstamy tBe adiRA0) shaadr 8 ﬁesén? Zl%é’-ﬂaoﬁ,févkme oFthe

2006); the entire_ contents of which are i1 ncorporated
INFinerenets fen b Emplitied, andgondgrialeantbs gravisied that epa lﬁ-‘"estable

i toiba Y&iihédWen rlder B RaERiStoR hecdntiBitEd Afihy

Ef to both the nethacrylate and the acry ate
BEFERYDESCRI PTI ON OF THE DRAW NGS 12 [0040] Fig. 1 is
a crogmsﬁectional vi ew showi ng an enbodi nent of a

film ive of the present inyention

is a J@r“gg‘? glé‘tﬂr??ﬁ%ﬂm‘(ﬂ”%% SR JFV &e‘?ﬂéﬂ‘i“’ﬁ@ﬂ;"'gf deyice

ftliai nseb the Elmdike Sdh%ﬁvﬁescﬂbb@aﬂbﬁr&s'ﬂiﬁsemﬁdﬁﬂi:toﬁﬁswdéloﬁﬂle %resent
8: Cl0SS- Sec

]J.IIVanC'Il 1&%56&'&??8 ? %8*106 D% supenor I‘BP g)l]anthgpé%g proguceg viaa

simplified production process. The semiconductor device of the present invention exhibits

the heat resistance and moisture resistance required for those cases where semiconductor
elements with large differences in the thermal expansion coefficient are mounted to a
support member for mounting semiconductor elements.

[0038]

This Application is based upon and claims the benefit of priority from prior
Japanese Applications 2006-013854 (filed on January 23, 2006) and 2006-197324 (filed
on July 19, 2006); the entire contents of which are incorporated by reference herein.

[0039]
Furthermore, in the present invention, the expression "(meth)acrylate" refers to
both the methacrylate and the acrylate,

BRIEF DESCRIPTION OF THE DRAWINGS



the present invention. Fig. 4 is a cross-sectional

vi ew showi ng an enbodi nent of an adhesive sheet of the
present invention. Fig. 5 is a cross-sectional view
showi ng an enbodi nent of an adhesive sheet of the
present invention. Fig. 6 is_a schematic illustration
showi ng an enbodi nent of a sbhi conductor  devi ce that
uses a filmlike adhesive of the present invention.

Fig. fodse)a schematic illustration show ng an

enbodi rrent of a sem conductor device that uses

fi | m Tk d iSfessetiopsl viewshoviag amembodjment P%EnﬁlnFlﬂge adBesivg of
aths plesibiniéntibh.] ustrati on showi ng a peel strength

measurl n ar at us BEST MODE FOR CARRYI NG QUT THE

| NVEI\I%%]%I %‘gasf]"““ﬂ??l XsWshowiae anembndimen pf afilm-like adhesive of
phepestht intondad.i on conprises at | east (A a

t her | astic resi.n, bi sal | yl nadi m de
repr g@&q? B B9ss 3y 85‘?%&‘5?"’ ‘BT“H%IP%F"(‘ hodimagrbof» filpdliks\gdhesiyg of
(t@prasebilﬁtanﬁbn_onal or higher (nmeth)acrylate conpound

o T e S b SB oB So

groamtimentiinng and/ or a straight-chain, branched or

| hat d 13 The
REIRT LR Gt MR FR L

meesentdmventionl uene r esi due xyl ene resi due, naphthal ene

2} ?2 Iu S Fféo? f assh{eﬁjtaﬁ@ |Ill'u§h g\%n%?% Eﬁlg)oao:glﬁl&ty ?lg Is%@gwdﬁn}é%)re
@P@ﬂ%‘ﬁlatblsgs adtim-like adlmswe oﬁhwpz’cmt inemfjemi ¢ gr oups

repr eggn Efnt,aﬁ r f Hﬂ;! as J b nd
(lc) Fﬁoz\ﬁqsgy i | %Eor %ﬁa’&]fag m{wﬂ‘ﬁ(&l ')8’%
deyige tharuses@ fhn-like adhesive of the present invention.

Fig. 8 is a schematic illustration showing a peel strength measuring apparatus.

BEST MODE FOR CARRYING OUT THE INVENTION

[0041]

An adhesive composition of the present invention comprises at Ieast (A)a
thermoplastic resin, (B) a bisallylnadimide represented by a general formula (I) shown
below, and (C) a bifunctional or higher (meth)acrylate compound.

[Formula 10]

b

N-—R—N

[0042]

(wherein, R; represents a bivalent organic group containing an aromatic ring and/or a
straight-chain, branched or cyclic aliphatic hydrocarbon)



~CH2ZOH3 sO\ \ 0/\1\-0xOH3 CF3 OL70 CHs CH3 CH 3(1-
D~ -H-3 [Formula 12] 14 o-1 or-\-O \ s02Jf O-C
CH3 |_ CH3 r1100 (Ib) [Formula 13] 15 CFR3 \ O | /
CFa |l / O CF3 H3C CH3 F3C CF3 CH3 \ 03/ F3C
CHs ONFi- -CH2-)- HBCCH3 H3GCH3 y / CH2 \ Cs Hs |I.,
H3C CH3

The R, group in the above general formula (1) is preferably a benzene residue,
toluene residue, xylene residue, naphthalene residue, a straight-chain, branched or cyclic
alkyl group, or a mixture of these groups, and is even more preferably one or more
bivalent organic groups represented by the structural formulas (Ia), (Ib) and (Ic) shown
below.

[Formula 11]

Q_E_@_ }::3_@ ..... o)

[Formula 12]



(lc) [0043] (wherein, n represents an integer from1
to 10) O these, |iquid hexanethyl ene-based

bi sal | yl nadi mi des represented by the structural
formula (11) shown below, and |ow nelting point

(mel ting point: approximtely 400 solid

xyl yl ene- based bi sall yl nadi m des represented by the
structural formula (111) shown bel ow al so function as

co ubili zers fox_the I ous ot her conponents that
cgnst | -2 afihesi conposition, and are therefore
paftiLul ar pr eferred i serms of inparting

favorable fluidity to the adhesive conposition during

age. solid xylyl ene-based
o y ypart favorable fluidity
& SO \ress i ncreases in the

heatpg i n e B-
bi@wm i eed
U'p/ heat ; b

adhesi veness of the filmsurface at room tenperature,

th y i Vi ng hand==ng properties of the
agdhes — O, 8f S adLHA' des may be used either
al's , or onbi f ons sTwo or nore different

conmpounds. [Forrmula 14] 16 O ONCICH2KI1l} 6 O O (~
[Formula 15] O @®:NCH2 H2 -NI -~ O/ O (I11)

[ 004 The A ‘w[\;:j md ) used in the present

i nven |och"“i r|§_€|a cpT yenper ature of 250C or
hi gher in order g ergo assisted curing w thout a

catalyst, which represents a significant barrier to

It act i oA Furt re, even in
s@ﬁ rat b 4 ,@ |y catal ysts such
S rong d icwmsdl t s 4he |ike can be

used, and not only do the:sgsug)at al ysts cause netal
corrosion that represents a

[Formula 13]



consi der abl e drawback for use within electronic
materials, they also require a tenperature in the
vicinity of 250C to achi eve conplete curing. As a
result of intensive investigation ained at reducing
this curing tenperature to ajgval ue of 200C or | ower,
the inventors discovered that by conbining the

bi sal |l yl nadi mde with a bifinctional or higher
(neth)acrylate co@pound (CD or with a nmal ei m de

nd d above aimcould be
i eye eépal I S reacti on nechani sns are
not ntire | e ut t “are thought to be due to

a three dinensionalization of the product via an Ene

reaction or a Diels-Al 'Fs reaction between the ally

' and the (neth)acrylate

Ia/\e conmpound or the

' | ei m de conpound (see A

Al l )ﬂcnadl c-1mdes: A New d ass of

I—Ieat-Rgr_s,lstant Therrmsets J. Polym Sci., Part A

Pol ¢hem 271301 (1989 . [0045] 17

F &I nor g7 r e an effective

coqbifatiop of flydrab dity upon heating in the

B- st age, ant¥favora & heat Tesistance in the G st age

for the adhesive corrposr"?l on of the present

i nvent ggh, the blend quantity of the bisallyl nadim de

j ny within.a ra roml to 250 parts
R efe abl y{\fir\t 2Q0 parts

3 s nost erab rom 1'8_%6 00 parts

per 100 parts by wei ght of the

If this blendgguantity is

by wei t hen effect of the
ti in co Hi ve properties
wea wher é ¥f the ity exceeds 250

p?eﬂsts by wei ght, ¢iie #€I mform ng propeyties of the

conposition tend to be |ost, *b8th of which are

undesirable. [0046] There are no particul ar

restrictions on the bifunctional or higher

(met hjoes3lyl ate conpound (C) used in the present

|nvent| on, Sférow ded the co ound contains two or nore
ts fintegerdrom 1 (4 ips wit hin each nol ecul e,

an d Sipfemesfej mueptamaiw@mn%hséﬂ Blsalﬁﬁfhﬁﬁﬂﬁés r@;ﬁ&h@& By the

t et E a9¥dr oI L@ %’ﬂ})alg yI é?‘?}&?’“%t&%bfne gl 3;%1%‘[ approximately
40700 aalichuyl ydme- bagey b?ﬁlyﬁiaaﬁﬁl &ésaémfﬁted m;ahhs&; kbl GRARR (ITT)
i met hy ro ri,acryl at e,
Rl i it e ppp SR R s i ot Slngrns e,
paristitatetihd ﬂhesu@lcympbsmbtn,amdyﬂ'eah&cl foﬁtph:;ﬂc@l taﬂy preferred in terms of
n co a
el T el 0 52t Yot B nting i the B-sage.
&h& deﬂylelm-basgd:thmﬂghahmﬂiem b?ﬂlydxhpardfaaﬁablé ﬂtug;ty upoln
ane tetraagcryl ate entaerythrito
ﬁrl a%r {ﬂ%ésﬁfypgée% eryf%lr % vedess of (h %imsur}{acea t room
temperature, thereby improving the handling properties of the adhesive. These
bisallylnadimides may be used either alone, or in combinations of two or more different
compounds.

[Formula 14]




tetraacryl ate, dipentaerythritol hexaacryl ate,
tris(J-hydroxyethyl) isocyanurate triacryl ate,

pent enyl nethacrylate, tetrahydrofurfi ryl

nmet hacryl ate, diethylene glycol dinethacrylate,
triethylene glycol dinethacry ate, tetraethylene

gl ycol dinethacrylate, |rinethyl ol propane

di met hacryl ate, trinethyl ol propane trinethacryl ate,
1, 4- but anedi ol di nmethacryl ate, 1,6- hexanedi ol

et hacryl at e,gpol yet hyl eng gl ycol di mg#hacryl ate,
ane OXIde- pdi fied negpentyl

met hachy+ 3 ol ypr opyl ene di met hacryl at e
phenox cryl ate ecanedi net hyl o
di met h ry

tetrane pent aéry trinmethacryl ate,

pent aer yt hr| t oI t et ramet haciyiyl ate, pentaerythritol
hexanet hacryl at@, and tri s(B hydroxyethyl)

i socyanurate trinethacrylate. O her exanpl es besides
t he conpounds |isted above include bifunctional

(met hjFvenylh asles represented by the structural formula
(1'V) shown bel ow, and of these, liquid bifunctiona

et h) acryl ates represented by the structural fornula
Perred in ternms of i [

f 1 urdi heated in the B-st . I ¢ exanpl es
of cqg a of the structural forr (1 V) shown
bel oW | | ti anal feetN) acr, b

repr eseit y a stry for shown bel ow,

and bi functibnal (ne ylates [18 represented by a
structural f8rnula (I'vo¥shown b&tow. The above g
(et h)acrylate conpounds may be used either alone,” or
in conmbinations of two or nore different conpounds.
[Forn[n)ba416] R3 __ Ra HZCGCCO{HCHZC M /| RZ\ |/

Oy ol 0 e b BA SRR °
itenetepeanelef X503C or highayid oaiEto @H&g@ @fassis withlf B cat@ps,
b SPL SR ST e S Fooerhs B4
SHAGHERIt helidé a—(‘ﬁlﬂysk, lonlylcatalysts sich @ 3tron @EIdSgr oﬁiﬂhfia&s 61',thc
e R 520 e ot B oS o st clnkosicH Rt Reprd
considerable drawback for use within electronic materials, they also require a temperature
in the vicinity of 250°C to achieve complete curing. As a result of intensive investigation
aimed at reducing this curing temperature to a value of 200°C or lower, the inventors
discovered that by combining the bisallylnadimide with a bifunctional or higher
(meth)acrylate compouad (C) or with a maleimide compound described below, the above
aim could be achieved. The details of these reaction mechanisms are not entirely clear,
but they are thought to be due to a three dimensionalization of the product via an Ene
reaction or a Diels-Alder reaction between the ally group of the bisallylnadimide, and the
(meth)acrylate group within the (meth)acrylate compound or the maleimide group within
the maleimide compound (see A. Renner, A. Kramer, "Allylnadic-Imides: A New Class of
Heat-Resistant Thermosets”, J. Polym. Sci., Part A Polym. Chem., 27, 1301 (1989)).
[0045]



integers of 1 or greater) [Fornmula 18] R14 Rl14
HZC=CCC- O EHzCHzZC \ / CHZ \ / OCHZCH2i O C==CHzZ O 9 |
(1'vVb) [0049] (wherein, R4 represents a hydrogen atom

or a nmethyl group, and q and r represent integers of

1 or greater) Furthernore, the blend quantity of the
above bifunctional or higher (neth)acrylate conpound

(C) is preferably within a range from1l to 250 parts

by weikjthermopes ip qidsar ¢o engire ireefidstive dombinagort of f2@Eabirafiuidity upon

b : . _ _ £s
bgeaﬁ%eﬁgtfl]e{ B-@%ger, blidofg%gﬁabrlflgeg 1%51%% H{ ﬁlg ?—st]a%fe: bR e 0n AR e

bFRiORiiPm alcheprarent ipyentior, thetblend puastity of thertisallyingdimide B) is
t prdfrablyPiittin DY Wi | DPREE
et e Dt to ios\?l-%tgréén'per a J{Eg’e'gg’?%“f.ffrtalf}y figm Sto
t et by peigknandiisipest srefrably tigred @ tos! 00 pastthy wrighitrier 00 parts
excRagis of i tRAhdpTashy rediB (ANIF thisiend QAR i YesOtha® ¥ parlBy
teng§ %p I ncrease, and the heat resistance tends to
JBEIEhY enthg etfect efghenresprtdnyentionsin combiging thegbaye properties tends to
r wedken, GiheRAsif 0 qhdhbityl dReJaPIB0PEH By Wﬁg&rﬂthé fm-F3@thgl phoperties
fﬁ%g%gg@ t.he aqGE ive @ggposLtlon of the present
i SO fgn Bﬁ%F% Rcvhighare pedegirablior e 1 esi ns
sel ectfe®tsf rom t he group consisting of polyimde
resin ol yam de resins, 0 n dei m de ., resjns,
pol y etsrﬂf&%i e %@me%ﬁ&‘g%/%g%??ﬁ%@ higher (meth)acrylate
painp um&l(ﬁ}allnﬁd i tﬂeptﬁ?:.egﬁnfrdﬂﬁbxﬂ providedl theBRAPAMH )tdf)ﬂﬁ; 'ﬂhﬁwo or more
r S sterinde,resi,ns opol yner.s o e
LR R RS s Wl Sl bleryie 521 SO el Fhge
rresiend acryfate, gp&'tﬁydroﬁuﬁxi‘ﬂl merylaes diethylegadlygoh ﬁﬁq&l&ﬁﬁ&iethylene
S [ st er. resjins. polyetherketone
ol 86 3! PRl B3kF ol TRl GrmePSlalioasn e Boy e
dvimethplolpnepiancihaylatesi 4ybitansilivhdincrglatey Hf}@@cﬂ#ﬁd&ﬁ\dﬁ@leﬁ@@
t e . | e resins is
il P00 algy bl fen 081 e LT Ao SRR
distyarapeigne glwrol direrylptecphetnxyethyljaexylaten gicyclodecanedimethylol
h r! ) oy . it A _
ccgér? ensat | _on{h#dglggé I on %&‘lﬁrg%teg%ongeng [ onaphaqeﬁgfﬁ%%ym?tﬁl
detresrylatsy dipentasrythsitol hexanerplate) tris(Beliydroyethylbisocxemirate triacrylate,
AEhY] Sethalry] ﬁ&ﬁg@ Qgh&' G mb@m&ﬂg
girf_: an’?c csol v%ﬁ?kg%gglqr eacCt Plgn t nE’e_@gtPﬂ?% %#cggo nor late,
trghyleselycokdimethrcarlate. snragthylene glypobdimethgerylteopin@thylolpropane
@thothRINE ritdShySlpRfie WRh@hactad s biime®bl dillEthacrylate, 1,6-
hexanediol dimethacrylate, polyethylene glycol dimethacrylate, ethylene oxide-modified
neopentyl glycol methacrylate, polypropylene glycol dimethacrylate, phenoxyethyl
methacrylate, tricyclodecanedimethylol dimethacrylate, ditrimethylolpropane
tetramethacrylate, pentacrythritol trimethacrylate, pentaerythritol tetramethacrylate,
pentaerythritol hexamethacrylate, and tris(B-hydroxyethyl) isocyanurate trimethacrylate.
Other examples besides the compounds listed above include bifunctional (meth)acrylates
represented by the structural formula (TV) shown below, and of these, liquid bifunctional
(meth)acrylates represented by the structural formula (TV) are preferred in terms of
imparting favorable fluidity when heated in the B-stage. Specific examples of compounds
of the structural formula (IV) shown below include bifunctional (meth)acrylates

represented by a structural formula (TVa) shown below, and bifunctional (meth)acrylates




tetracarboxylic dianhydride and diam ne, or if

necessary, with the ratio of the two conponents

adjusted so that relative to 1.0 noll of the tota

quantity of the tetracarboxylic dianhydride, the

total quantity of the diamnggis within a range from

0.5to 2.0 nols, and prefera%ly from0.8 to 1.0 nol s

(wherein the order of addition of the two component s

i preggnisd by o4 gpctuakforida (¥ hshown bglowg ffbcsd:ese, (mdueacrylate

Véo%ﬁﬁﬁﬂcfs)‘na?fbe h&@ eftﬁ@ Gioh&Br ﬁ%gﬁa n%ffbng deferent

i ncreases, a pol yam'c acl represen

pFoEPg sy to the polyimde is generated. In terns of

t he blipsghulaalsi © between the tetracarboxylic

dlanhydrlde and the diamne, if the total quantity of

t he diam ne exceeds 2.0 mol's per 1.0 nols of the total

quant fy of , the .carbo ¢, di anh drldé‘4 then the
6*{ HoH-fd B ‘B QrLCHe

mnthln Dhe producéﬂ oolylnio- resin in meéses mheregﬁg

if the total quantity of the diamne 1is less than 0.

nols, the quantity of acid-term nated pol yi m de

oIigoﬂKMS]increases whi ch tends to cause a reduction

v e, nol ecul ar _wei f the prqduced
S, e phbten Sy pin ooy e emresent e mendraty.
priypegtn sem of a tbthylrgeaup| Aridmg amiheprestat inR@EPOSI dri gsatedf
t he pE% S&M, {ivention, including the heat resistance.
rnor e,

Furth n those cases where the conposition
i ncludes curabl e conponents such as epoxy resins that

exh|b 4 reactivity sa=th f ove tern1naIsRaan
|mFe&sE‘Dng§dn@: .@ y ALH,; ‘b— c=pghy| m de
ol i gomegs Bescri bed—abov s‘to cau £ mnrsenlngﬁv)

of the storage stability of the adhesive conpositi

of the present invention, and this tendency is
part| @rly marked with increases in the quantity of
am ne- m nated polyimde oligoners. As a result,
&wherﬁp,éhdemm@a BYviseded afomedr@matiiy) groop, 2fidinland prepratentt he
@Q&&gcﬁqgggﬁay?reover as described bel ow, epoxy
resins also act as a cross-linking agent for polyimnde
resi nEorma ﬁllpartlcularly for polyimde oligoners, and
therefore the blend ratio between the tetracarboxylic

dlanﬁﬁdr|de and t he.di am ne preferably dqgern1ned

icehe LA ‘- f ed of
e ad gego 50% oﬁﬂo ore§ ﬁj #Venf%bn

Furthernnre t he nol ecul ar melght of the onan1c a
that functions as a precursor to the polyinm de can be
adjugb by conducting a depol yneri zati on by heating
erature within a range from50 to 80C. The
pﬂiewmmmmwa ledfogheatomton b ArthybDytoup; it i ir Répredent integers
&yf §gne ratl on of the above reaction product (the
c acid). The cyclodehydration can be conducted
vi a d?lrmamad the plehd quntilyrof thetabod btfhﬁxohd]luﬂhgl&s&ﬂetme&ylaie

chem cal lizat t hod,usin
gﬁﬁ%&ﬁ@ﬁ) i nﬁé‘falg%l %Mgesﬁ% m 16 f58 y weight, even ore
preferably from 5 to 200 parts by weight, and is most preferably from 10 to 100 parts by
weight, per 100 parts by weight of the bisallylnadimide (B). If this blend quantity is less
than 1 part by weight, then imparting the bisallylnadimide with low-temperature curability



In order to inhibit deterioration in various
properties of the adhesive conposition of the present
i nvention, prior to use, the acid dianhydride is
preferably either dried by heating for 12 hours at a
tenperature that is 10 to 2 | ower than the nononer
melting point, or purified by recrystallization from
acetic anhydride. As an indicator of the purity of
ttbrels tabecomt imposdible, hereds if fhe iquantity dxeteded) narte by weight, the
e §

R B kG o hSERE R ME Gl Rl R P
scanni®gOkal orimeter (DSC), is preferably not nore
than e +LhE pGRAALNEER Bt }}1&%{8@%@4%& Aed B0
endot herm c pgak tenperature re o val ue measur e

uhe ariesiveng@ppatidpSEtie mqsgammtgm, angghamples inelade ang or more

P

FRG: OELBE o gk i S 051 s,

tr@bp@nckmﬂ@remn% p@agtberwﬂdfs@mm, polyercthapeimide &5i88) ¢ anount
olyRréfineanti® ARk 15 sRo:B0E pdl Pt éﬂl&uﬁ(ﬁﬁesfeﬁﬁﬁdd 1&dihsONS

on the tetracarboxylic di anhydride used as a raw

rreplymers of the ahoyercsiny pe Welb pyRIERORY 19sis; Rolysylienedssinfp| es

spageﬂh@ﬁulﬁ){:k?&ﬁis | po )? ° BenyRb AU rbSIR, polyester resins, polyetherketone
etr

bi phenyl acarboxyllc di anh
Fesins, aiddmethiacrie pRpobarershaxing ewr@@vawgﬁ@h‘ﬂﬂéwght within a

nggekﬂo&{ 30400 teCLI00DOY.POLMAYe) BE QR Bolghintdd wesihd id preferred.
bIS% - 3- dlcarboxyphenyl)propane di anhydri de,

1,1-b Y . 3-di car boxyphenyl ) et hane di anhydride, 1, 1
- bi s ( $hdakdive paliimidepbsinydn be bhained, forardysie, ibgsubj&itiag 2, 3-

e A Ayt i e i priga g a convenional

hnal(ufﬂ, 4n %wmywhm»ﬁokﬂw dizamhpdrific amhy dininthe are subjected to an

S RS DAL e s

laed prefepably ﬁtﬁn 4 rangd: ﬁan@mb&@f’ﬂ elther wnzwhsumnlzm guantities of the

v4 e
gagmgbmgmcgﬁﬂhggp henomne ef%ﬁggr oxyl | ﬂgﬁgggﬁydn
30Bpient$ adiipstedophet redative 6t 1.Qmalslod by total qualitignéfythly ieua;:arboxylic

o LA OB N 30

Prefergbly fomh8 tod0onels Evhereimihp oxdpt ¢f@ddit1@m¢f twg@ecomponents is
|
gotiudyR AAREIIALE BERRLEE BRRENNY o ull Aol iEn gracually

dpmgsdmd@@olyamxc acid that represcnts a precursor to the polyimide is generated.

a%}lgeﬁ%sgippgﬁeleﬁmﬁu Bt &A e kettheabSiylie iaAGAFAOIM! thdiamine, if the

Jotal quaity ef thedmmine srrapis2fameln Eﬂﬂ Qs of the tota} guantiyaf thec

ditRiohrusilie 8 A2 el 1R R Bantily & Tnfhdtei iy aide olifomers
pyra2|ne 2 3.5,6- tetracarboxyllc dl@ﬂgydrlde
tvm:bgpﬁ pq}ylgu T85in INCTERSEE, of the diamine

35 ﬁssailaudd 5 RbRNBHah@Y bRsoRH- iéﬁﬁmbtb&pcﬂjnﬁﬁﬂé brﬂ&s increases,

4' blphenyltetrac I|c d rlde
?%chztmds  SRETIREtRR e gYerEs g Z%?H{}]é pighy of the produced
Eiol?{(uﬁldé refinCarvabay B H&Bﬂdrﬁiﬂ)h @Vﬂ%@prbﬁdﬂ@as @F €8 osting 8dhesive
clor% 3smon of the present invention, including the heat resistance. Furthermore, in those
cases where the composition includes curable components such as epoxy resins that

exhibit reactivity with the above terminals, an increase in the quantity of the types of



di car boxyphenyl ) net hyl phenyl si | ane di anhydri de,

bi s( 3, 4- di carboxyphenyl ) di phenyl sil ane di anhydri de,
1,4-bis(3,4 dicarboxyphenyl dimethylsilyl)benzene

di anhydride, 1,3 bis(3,4-dicarboxyphenyl)-1,1,3, 3-
tetramet hyl di cycl ohexane di ajghydri de,

p- phenyl bi s(trinellitate anhydride),

et hyl enet etracar boxyl i c di anhydri de,

pobigida okigemenetesinbetahomotepdsite catisam vgrseningof the storage stability of

ek %Sﬁ{#ﬁ%ﬁ%m'o?ﬂﬁngﬁéﬁvﬁn&oﬁf GG RAKHS & partutaty

e yu&omgﬁq@mﬂ@mea@wofmqmmmde@hgomm Asa
%sﬁﬁhfméislle&ﬁau&a&ﬁMQ pﬁ‘éf rﬁﬂ?n&t’fﬁl cutélae ﬂa‘%ﬁo@sﬁaﬁg@mﬂe{a}m as

ydride, pyrrolidine-2,3,4,5-tetracarboXxy
deseribgheiae cpoKy 2esgis glso agfes @mﬁﬁn&(ﬂetagee rwelyy:plﬁe resins, and

GaARRNEY fofl Bolyimide ohﬁomers and therefore the blend ratio between the
bi s(exo-hicycl o[ 2 hept ane- 2, 3-di car boxyl i
detaaharylie glanhydnde and the diamine is preferably determined w1th due

Rbssidetioh &f tBe gﬂ) QHids rgqsﬁg@of?thé”a&eﬁvé RhipaSiAs P présent

di anhydri de, dlcarboxyphenylgﬁm? ane
d‘i‘véﬁillfipd ,Ff.na]]éermore the mo ecular weight of the polyamic aci ctions as a

Sare%mﬁbrgﬁ ﬁrg(pglyﬁmdb EAHRAAMABERYohBREAY A HéPoBRRALation by heating at
I an riae

%%%%&?Méﬁ§? )Ch %WWGW@B%‘” obtained by
gbﬁﬂmbuﬁtrd @ﬁlod&y&aﬁb[ﬁ{fi‘hegaﬁoﬁfrrachon product (the %o_lyamm zacl(_l)d The
| Ga 0 en n ex upr opr ane n Il ae,
ISR oY o BNy e RER Pt Ao Sheat
thieatmiayiglon acbhemibaldylizatich method using a dehydration agent.

hydrOﬁMggxafluor0|sopropyl)benzeneb|s(tr|nellltlc
anhydri 1, 3-bi s(2-

hydr ohy:hrm &f inhibit déterippatin i ydrieny propdiiies (of themdhdsive camposition

AP B dwertioh T tovusey the acid cianhydrideis preferably cfhes drjod by

theatinks ifar lahhgrsl afi ademperature that is 10 to 20°C lower than the monomer melting

30 SEROIRN kY Al ok Bl AR s ) BN I % puiy

of tha dea@e&l thediffercngethetively thy eadotheomig statt mnem arfd|thy

RS it

C}, kepsederably netangse then 19°Fp Jbe ervigtheomie stet itenmgragtrmrél the

eRRtRhAIR peak! thihpeddtivk kdidrto Galfes nRaMAe R i3 Al DSC > (aDSC-7 apparatus,
dlanhydrlde or tetracarboxylic, dlanhy rid

PskinElmer,dng.), under eqnditignsyine adl{la_&ymggen aqagTpment
%ﬁe?ef et S 1@hpeRffure RS df S*C/Bfiritfd) SndVd dafinple amount of 5 mg.

di an %Frldes may be used either alone, or in
conmbi f¥%3lons of two or nore different conpounds.

[ For nege al-@]m parfidufir fdtrRtior® on the téﬂ&é:bo Ayli0 ikhhydvidenses Bs a
r%gtrenai? nve! pr(]) wx%xc{e rés£n? an;] examp es gncluLngyrrorE:Jé itic 20]
dianhydride, 3,3',4,4'-b1phenylte11‘acarboxy11c dianhydride, 2,2',3,3"-
biphenyltetracarboxylic dianhydride, 2,2-bis(3,4-dicarboxyphenyl)propane dianhydride,
2,2-big(2,3-dicarboxyphenyl)propane dianhydride, 1,1-bis(2,3-dicarboxyphenyl)ethane
dianhydride, 1,1-bis(3,4-dicarboxyphenyl)ethane dianhydride, bis(2,3-
dicarboxyphenyl)methane dianhydride, bis(3,4-dicarboxyphenyl)methane dianhydride,
bis(3,4-dicarboxyphenyl)sulfone dianhydride, 3,4,9,10-perylenetetracarboxylic




OO0 O0O~la0 OHCCHO O(1 1) [0055] Furthernore,
the tetracarboxylic dianhydrides of the above

structural formula (10) can be synthesized, for
exanple, fromtrinellitic anhydride nonochl oride and
the corresponding diol. Ex les of the trinellitic
anhydri de nonochl ori de include 1, 2-
(ethylene)bis(trimellitate anhydride),
ﬂla@hfmdp,rkeﬁt(h%dm@mpb%mfl)leﬁm ﬂlanla'dednahempmerldé; A-tdradarboxylic

@ﬁ%&ﬁﬁ:i{;&’%gﬂ olﬁé ff%fbnéﬁﬁll tdgtm'(}){jﬁ arhy dzr"?'d e),

bewrop fé‘ﬁl’é‘) d;ﬁ@(y derrmeA'-écr@ommmﬂd@)rbomw?
Gﬂﬁﬁ%@@??ﬁ%%ﬁgﬁ%Mh§%%éztr|ngﬁﬁltate ggkﬁ%%lde)
paphtiaieseishacerbyxdicdiaphydtide. 274, T-nenbthalenetpiyasatbexsyic diantydride,
ﬁ@epﬁﬁsﬂlmeﬁ&a}mgym gRhtyahad 8 s b gﬁfhaler}eutéﬁ 8-

2-(dodecanet hy Iene% trimellitate dri de

fetrpearborylie diartiyfedon o dirdlomaphthalenst 14,3, &tmm ¢ diaghydride,
anch ite&%chlc(r&&gﬂﬂﬁ&ﬁm LIPS &hﬁﬂ%ﬁd@t Phehanthrene-

056] here are no partl cul ar

drid
e st e i, Gighess 2.56-
Retibicar By B dh&!lhyﬁﬁ’de 2,58 Abp¥ehyRetachBbEtic Hﬁﬁhﬂnd@@dl 34"

G el aith s S
rhzsmﬁm lae’in@‘l)cllﬁethﬁlsl?ane diaAkiidras b det Eer | 23
Aoy DR R b i mmiﬁ g nodipheny
ﬁlcdrboibrphmyi)d@heﬁbﬁﬂaﬂeﬂ&hhﬁhﬂc L4-bis(34-

gi A ool A gﬁg'tﬁﬂg{‘yﬁgmt NSy e (5B i SarBoxyphenyl)-1,1,3.3-
tﬂﬁﬂwﬂlcmel&x&eaﬂmhmﬂammﬂsﬂhyﬂﬁmﬂhhamhydﬁd@
gﬁgghglan1no ﬁ%ghﬁyﬁﬂ&?Pﬁé gﬁ%?ﬁgﬁgmﬁfq?cﬁmmwm“k’
deMpmmm 5, 8-tetrmomimixylidignhSdrile; 4B-dimetindil (2i56,7-
Jelghffphindlencct 2L PRI dig it Bctopentengr] 24
mmmyil@lmhymd&mmumph@,aws -teashitionic dianhydride, 1,2.3,4-
éyc‘f’%:rl]xe w&%ﬁ] Blﬁ%h&lﬁ“%}g bgﬁxo-éic?cl%éﬁmmagﬂéﬁboxyﬁc
maqhy.dgﬁta mcm]m[%@]mtﬂﬁgq-a,ﬁé,é-teu’mboxyhc dianhydride, 2,2-bis(3,4-

gi;c%%s’*%dl phe Bﬁ?g;ﬁﬂ%‘d}iﬂé 9P 4-(F4-QicatbSxybhenyl)phenyljpropane
diaphydridg, (%6%9;%%9&%@%@0@0@9, dignhydride, 2,2-bis[4-(3,4-
aﬁhﬁ&g‘ﬂ dﬂ mfek#%&sfo Nfanhydride, 4,4'-bis(3,4-

am nodi eny hexaf uoropropane 2, 2-
%Ef;e‘sm e
ﬁycﬁ;o én’aﬁu élﬁﬁcallh ﬁ(l%-b is(2-

gyr%o)g%?aﬁoxm benz E‘Eﬁzil\]é gu_l%lg tffc gﬂydr}? enoxy) benzene,
dioxotetrahydrofuryl)- 3-methyl—3 -cyclohexene-1,2-dicarboxylic anhydndc,
tetrahydrofuran-2,3,4,5-tetracarboxylic dianhydride, 4,4'-oxydiphthalic dianhydride,
tetracarboxylic dianhydrides represented by a structural formula (10) shown below, and
tetracarboxylic dianhydride represented by a structural formula (11) shown below. Of
these, in terms of imparting superior moisture resistance reliability, 4,4'-oxydiphthalic
dianhydride or tetracarboxylic dianhydrides represented by the structural formula (11)



met hyl et hyl i dene) ) bi sani | i ne,

3,4"-(1, 4- phenyl enebi s(1- net hyl et hyl i dene) ) bi sani | i ne,
4,4 -

(1, 4- phenyl enebi s(1- et hyl et hyl i dene) ) bi sani | i ne,

2, 2-bi s(4-(3- am nophenoxy) phenyl ) propane,

2, 2- bi s(4- (3-am nophenoxy) phenyl ) hexaf | uor opr opane,

2, 2-bi s(4- (4-anm nophenoxy) phenyl ) hexaf | uor opr opane,
t;hgx@w,be{l@ﬁ arziprederiedn dhesk pamgmftbo)xylicsdihlﬂiydiﬁ;les may be used either alone,

d bi s(4
U3 AR ke RAERH bty [0, B o
b| s(4{1(mnlahllﬂbphenoxy) phenyl ) sul f one,

3, 3' - di hydr oxy- 4, 4' - di am nobi phenyl and
3, 5- dlan1an§n20|c acigl, as well as

1, 3% met hyl ) cyicl ohexan, 2, 2-bi s(4-
am p §is SN, 6O PaEe phati c ether di am nes
repk esg by a formul a_ (D) &hown bel ow, and

spegiTicél |y any of the akiphatic e g{ di am nes
repgesented by the structural ofor 1Ias (DCa) shown
bel ow or aliphatic ether diamnes represented by the
fornuL QDCb) shown bel ow, and aliphatic di am nes
repre ent%d by a structural formula ()Q shown bel ow.
[(Wberein) Iareﬁrb}entdZiN-inthr frem20220)0- B NH2 m (D) [0057]
(mherghﬁm @ and B each represent, independently,
an al ene Qkoup of 1 to 10 carbon atons, and in
represents an integer from2 to 80) [Fornula 22] 24
ACH2 a 04CH2);-04CHz 3 NH2 H2N-ECH2 OACH2 2 OACH2 2
2 04CHz 2

3 NH2 Ma=350

0 o040 a N2 o216

H2N- CH( CHB) ECH2f O- CH( CHB) i CH2) - - 04CHR) - CH( CHB) - NHz
M\=230 H2N- CH( CH3* ECHR) f O CH( CHB) - ( CH2) 3
CICH2)00SH B - Nrz_ Mv=400

MN= 2 ché)%gs %%%%agg%%ﬁt@mﬁy%gs 09 Catg‘)e st(i':l.tl_létucr';;f3 formula (10)
can be synthesmd, for example, from trimellitic anhydride monochloride and the
corresponding diol. Examples of the trimellitic anhydride monochloride include 1,2-
(ethylene)bis(trimellitate anhydride), 1,3-(trimethylene)bis(trimellitate anhydride), 1,4-
(tetramethylene)bis(trimellitate anhydride), 1,5-(pentamethylene)bis(trimellitate
aphydride), 1,6-(hexamethylene)bis(trimellitate anhydride), 1,7-
(heptamethylene)bis(trimellitate anhydride), 1,8-(octamethylene)bis(trimellitate
anhydride), 1,9-(nonamethylene)bis(trimellitate anhydride), 1,10-
(decamethylene)bis(trimellitate anhydride), 1,12<{dodecamethylene)bis(trimellitate
anhydride), 1,16-(hexadecamethylene)bis(trimellitate anhydride), and 1,18-
(octadecamethylene)bis(trimellitate anhydride).

[0056]

There are no particular restrictions on the aforementioned diamine used as a raw
material for the above polyimide resin, and examples include aromatic diamines such as o-
phenylenediamine, m-phenylenediamine, p-phenylenediamine, 3,3'-diaminodiphenyl ether,



(wherein, n represents an integer from2 to 80)
[Formula 23] ? Hs ~H3 \ ?H3

H2N- CHCH2t O- CHCH2- J-O- CHCH2 NH2 P () [0059] (wherein,
p represents an integer fromO to 80) [Fornula 24]
H2N-(-CH2 NH2 (X) [0060] (wwerein, n represents an
integer from5 to 20) Specific exanples of the

al i phatic diamnes represented by the above structural
f b iamingdiphenyi gtherd & 4'1digmigpdiphenethen d,3'-diaminodiphenylmethane,

13 E-d%ﬁﬂa ﬁtﬁé}ﬂﬁle, 4‘;4 %‘aﬂhﬁéﬁi %Qﬂﬁ]e, ﬂls(m 0-3,5-

di’am no&ent ane, 6di'am nohe nohept ane,

1dimetyyln nﬁ'd’@étfl%ebls(i aminocf %rﬁva@nmﬂah@yl)methane 3.3-
18430 pRdAe RS othethaifd] ?mﬁﬁﬁﬂ&ﬁﬁﬁﬂﬁmﬂmmmethane 4,4'-

1, 12-di_.am nododecane, and di am nocycl ohexane.

[Boezpdipheayldifluprapetbaneyha rﬂl%{l@qdphenylﬁglfqme? A vhasinediphsnyl

Ol R4 A iathiddiheh @ Shlfone ! 118-diaBidAipheky? Blifdd) s Al GhARbYiphenyl
be desi ned so that the gl ass tranS|t|on tegggrature

(HHIdE. £ ¢ draminodipheny]isulfidep & 3'-diaminediphegyl kgtonerdy4-dinpminediphenyl
108, dondiaininoRigRehy R She 2, 2bR(ARMiNopbAy RpEnd 20HAC

i A AR R LA R A P 320, 10,600
|aﬁmwph6nyT)gemﬂw@r@aﬁ;g Ez%(g m@i@nuil”ogg oo%ﬁggdr?ﬁggﬁm, 2,2-
B hisob e roptoRatcy B aES B DB def-HeC-
%fﬁoph&oxﬁﬁﬂizﬁ&ﬁl ﬁbisf#iﬂﬂﬁoﬂ@n&@}ﬂé&ehﬁ BL%Mpﬁdﬁﬁggelb\i}gp
R aEbRETE 3 Pl e et o VR, 4.4-
r{bephénylentlsis(k- mmylenqhﬂdas))msanggg?z-g?gqm ng the oo
SRB e DPRR T b e, 2ot %o AR A SienheSisfElort ane
(Asebis(H- (&nmaioplmhm)pheaﬂ}hexafhhmpmpmer i3 emireghdngxg)pienyl)

SR 41 i Al o

iané bua %mummnpw)menﬂb Stdlfoanﬁﬂédlhmmxy—ﬁé'mammoblphenyl and

R ST A R A ot

E@F@@h@oxmmm@mee@pbguc@ﬂm diswimasrepiesated &y adormula (00
skévn beld¥e] afPdpuSHORY 3 S¥8hdAPRAic ether diamines represented by the

structural formulas (IXa) shown below or aliphatic ether diamines represented by the
formula (IXb) shown below, and aliphatic diamines represented by a structural formula
(X) shown below.

[Formula 21]

Q1+O—QZ+O—Q3—-—NH2
m

[0057]

(wherein, Qy, Q; and Qs each represent, independently, an alkylene group of 1 to 10
carbon atoms, and m represents an integer from 2 to 80)
[Formula 22]

H,N



D-400 and D-2000, manufactured by BASF Corporation. In
the case of aliphatic ether diam nes represented by
the above formula (1 Xb) in which pis 10 or greater,
the blend quantity of this conpound preferably
represents froml to 80 nol %4 and even nore
preferably from5 to 60 nol% of the total diam ne
quantity. If this quantity is less than 1 nol % then
|npaecnypg{-¢me-oeedhg§mze conposition of the present

gzn\é\eé&hzaﬂa-@&ﬁzt;lb S %@%{Iz;_e@l | owt enper at ure

esl véness ‘a eating tends to becone
dﬁﬁEFEﬁF? %@“‘? aﬁé*ﬁgﬁgﬁ'ﬂﬂzty exceeds 80 nol %
tﬁeiﬂgz)ybl-ﬁﬁﬁzﬁigt)ﬁmé;mbl yMwi=88 resin becones overly
| nCHpgiONEBHGO¥ IR PEB ST Kiwkydoy of the filmlosing its

Sﬁlﬁ%cﬁ%mhmgoqb@@%er M%Lhm The Tg val ue
rﬁﬁd’ peak tenperature when

Cb@{,gp{& e bo”@‘)i%%{wr esent i nvent| onis

v H%@cha@ﬁlﬁaﬁwcm(ﬁw W%H—R&Gﬂ&mﬂﬁ-ﬂﬁi Mtby
REaLpRCcH it S a film
sanp ngs Pgéeﬂzo CH(CHM&{ET% hz} 3"“?% Wkness) (Xa)

rate of tenperature increase of 5C/mnute a
frequ&?éﬁ of 1 Hz, and a neasurenent tenperature
r(@ﬁ&ginfﬁ@mesehggnmeg’épg&lz%gﬁ) the value of the tan S
peak erature inthe vicinity of Tg being neasured
and u glg 2fhe main di spersion tenperature. [0062]
Furthernore, a siloxane diam ne represented by a

gener gH,f or nul H 2) sho bel ow can al so be used the
a&&?e Ri é“ ornul 25] 26 B Qi
[0063] (wherein,

&4 and @ each repre Ent |ndependentl )an al kyl ene
group of 1 to 5 carbon atons or a phenyl ene group

t hat E@g contain a substituent group, &, @, QL and
@& ea represent i ndependently, an al kyl group of 1

(@h&reif A RPRscAls A Entedr PEL0Y 8@ OUP Or a phenoxy group,
and p[l‘réjggres%nts an integer froml to 5) Specific

exanp hese sil oxane di am nes, <for those cases
where pis 1> in the formula (12), include

1,1, 3,3-tetrapet hyl -1, 3- bi s(4- am nophenyl ) di si | oxane,
1, 1, 3HaN-{"CH; nNHg (X)

[0060]

(wherein, n represents an integer from 5 to 20)

Specific examples of the aliphatic diamines represented by the above structural
formula (X) include 1,2-diaminoethane, 1,3-diaminopropane, 1,4-diaminobutane, 1,5-
diaminopentane, 1,6-diaminohexane, 1,7-diaminoheptane, 1,8-diaminooctane, 1,9-
diaminononane, 1,10-diaminodecane, 1,11-diaminoundecane, 1,12-diaminododecane, and
1,2-diaminocyclohexane.

[0061]

Furthermore, when determining the composition of the polyimide resin, the resin
should preferably be designed so that the glass transition temperature (hereafter referred to



et raphenoxy- 1, 3- bi s(4-am noet hyl ) di si | oxane,

, 1,3, 3- tetraphenyl I, 3-bis(2- am noet hyl)di sil oxane,

, 1,3, 3- tetraphenyl-1,3-bis(3-aninopropyl)disionane,

,1,3,3- tetranethyl -1, 3-bi s(2-am noet hyl ) di si | oxane,

,1,3,3-tetranmet hyl -1, 3-bi s(;3- am nopropyl ) di si | oxane,
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[Formula 25]




contrast, if the weight average nol ecul ar wei ght
exceeds 200,000, then the fluidity upon heating

wor sens, and the enbedability of unevenness on the
substrate surface tends to deteriorate, both of which
are undesirable. The wei ght average nol ecul ar wei ght
descri bed above refers to the wei ght average nol ecul ar
wei ght val ue obt ai ned when neasurenent i s conducted
by hi gh performance |iquid chronmatography (using a
C-RA4 apparatus, mamufactured by Shimadzu
Corporation) aafd thgziresult is referenced agai nst

pol ystyrene sfa dar?s. [ 0066] As described above,
provi ger—t Q8- Bi M+n$ Qﬁeﬂ}? used as the thernoplastic
resin (A ha | ue of not nore than 100C and a
wei ght averag@ Ieﬁélar wei ghi owi thin a range from
10, 000 to 200, 000, thAdn not only can the bonding
tenperature be kept | ow when bondi ng an adhesive
sheet ar filmlike adhesive, formed fromthe adhesive
conpoE%Pﬂon of the present invention containing the
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[0064]

The various diamines described above may be used either alone, or in
combinations of two or more different compounds. Moreover, the various polyimide
resins obtained from the various acid dianhydrides and diamines described above may also
be used either alone, or if required, in mixtures (blends) containing two or more different

resins.



below. [Fornmula 26] OO P4__RS-N OO (V) [0069]
(wherein, R5 represents a bival ent organic group
containing an aromatic ring and/or a straight-chain,
branched or cyclic aliphatic hydrocarbon) [Fornmula 27]
0C00 000 = 0 N NNdz_dCH2_© n (VI) [0070]

(wherein, n represents an integer fromO to 20) The R5
group in the above general forrmula (V) may be any

bi val ¢0@65pr gani ¢ group cont ai ni ng an aromatic ring

N L e
re@strolied twithirss rapgedfoar HE@DOeo( stevm mlowdeefa@bly drobel(2000 ¢o
2010 s BRI R 28,0002 01, BRidHF e ARRA SBEF ©
gnoleqular sveight of thet Rmﬂ)emmiﬁ restefalds withaw the range &OIpeimOﬂthl 2801000, the

S B b G BR pntel
(Inyentiomepniainilg tbhm&rmubcw isgpnveried info aisheet-dike @rcﬁlmrldqe form
fl'a/% ?}'laﬁﬁaét&‘}%: ang ?@Wlé&%@c&% hcaLJEgOiE Qﬂ& ﬁmgﬁ]: rbeagfn& fastablc
[qy@j)rdg}blhty of wiring unevenness on substrale surfaces can bc achleved If the weight
average molecular weight is less than 10,000, then the film-forming properties of the
composition tend to deteriorate, and the strength of the resulting film tends to decrease. In
contrast, if the weight average molecular weight exceeds 200,000, then the fluidity upon
heating worsens, and the embedability of unevenness on the substrate surface tends to
deteriorate, both of which are undesirable. The weight average molecular weight
described above refers to the weight average molecular weight value obtained when
measurement is conducted by high performance liquid chromatography (using a C-RA4
apparatus, manufactured by Shimadzu Corporation) and the result is referenced against
polystyrene standards.

[0066]

As described above, provided the polyimide resin used as the thermoplastic resin
(A) has a Tg value of not more than 100°C and a weight average molecular weight within
arange from 10,000 to 200,000, then not only can the bonding temperature be kept low
when bonding an adhesive sheet or film-like adhesive, formed from the adhesive
composition of the present invention containing the polyimide resin, to the backside of a
wafer, but the heating temperature during adhesion and securing of a semiconductor
element to a support member for mounting the semiconductor element (namely, the die
bonding temperature) can also be reduced, enabling suppression of any increases in
warping of the semiconductor element. Moreover, fluidity can be effectively imparted to
the adhesive during die bonding. Furthermore, in those cases where the support member
for mounting the semiconductor element is an organic substrate, sufficient strength can be
provided to suppress the vapor pressure caused by gasification of the moisture content
within the organic substrate at the heating temperature used during die bonding, thereby
inhibiting foaming of the die bonding layer caused by this vapor pressure.

[0067]



(wherein, n represents an integer from1 to 10) O the
above possibilities, in terns of effectively inparting
favorabl e heat resistance and hi gh-tenperature
adhesive strength to the adhesive conposition of the
present invention in the Cstage, the use of a

bi smal ei m de conpound represented by the structural
formula (Va) shown bel ow and/or a novol ak mal ei m de

c onpolkmnaiditiep tocthesssandal cbmpb:h:ats AN YR) e (l(eyc&bcn‘lbed gholve, the

ey BBy 5 i b Lot et )  malcth

ccumpauyd eﬁd/mfaamabﬁmenamal eehddnskd polyndic pehzirerompdund| at ed

bisphﬁﬁ?] A or a cyanate ester conpound nay be used in
o)

conbi or a catalyst such as a peroxide may be
adde dAltlImh qlmmrei nopagtitdlagrestfictidns on the mpdrimide compound,

G3h A oAU 0 BBMIE SFHE! Dfhin Bl U805 A O

ot to a npoun or ca
. hmnl@ﬁ lmudﬁmdcwoasdsmr@nm @ a melab@rmvéei (V) shown
%lggreﬁd'ng%lﬂ I?a.l GBE\ oundL %gé &Brﬁﬁmuim s own
m)nof uncti ona conaens cyc a2| ne conpo

delewr i bed above refers to a conpound repr esent ed by a
gener gof@sogl @ (VI1) shown below. [Formula 30] O

[ Al m(RZ)n RR (VIl) [0074] (wherein, [A]
represents a monocyclic or condensed polycyclic

rbon ring structure in which adjacent
hared wth the oxazine ring to form
tructure, R and RZ are each

ntly, fromthe group consisting of
. and substituted or unsubstituted
nonaval ent hydmmcarbonﬁggroups of 1 to 10 carbon
atons, all the and groups may be either the sane
or

[0069]
(wherein, R;s represents a bivalent organic group containing an aromatic ring and/or a
straight-chain, branched or cyclic aliphatic hydrocarbon)

[Formula 27}

7 | 7 |
[lCH——  —HCHz—
Y X/ D

[0070]
(wherein, n represents an integer from 0 to 20)

The R? group in the above general formula (V) may be any bivalent organic group
containing an aromatic ring and/or a straight-chain, branched or cyclic aliphatic
hydrocarbon, and although there are no particular restrictions, preferred examples include




different, and n represents either 0, or an integer
from1l to 4) Exanples of the nobnocyclic or condensed
pol ycyclic aromati ¢ hydrocarbon ring structure in
whi ch adj acent carbon atons are shared with the
oxazine ring to forma congﬁpsed ring structure, as
represented by [A] in the gereral fornmula (VII),
i nclude a benzene ring, naphthal ene ring and
altelifen€ fb@ﬁ}m‘ itdl'@n? eu@ﬂug &yléxﬁ@%ﬁduean@ﬁmabﬁaeﬂﬂma i;tmlglht-cham,
art u ar erre a i.nc

b e el e s RS B Rt Eroppo AR el ed

rgedupy inclyde o, or @toke/bivalend utgamp oppd regresentpd by the stnatyrkl formulas

S5 BB s e e RO
dodecyHorgulaap] cyclic aIkyI groups such as a

cycl opentyl group, cyclohexyl group, cycloheptyl
group, cycl opentenyl group or cycl ohexenyl group,

ar subst i , groups such as a benzyl group
{iii?uﬁim ahkoxy-substituted al kyl groups

su’ s 31 y- gtibstituted al kyl groups,

et hoxy- substltuted al kyl groups and butoxy-substituted

al kyl groups;_am no-substituted groups such as a

' ; group or diethylamno group,

hydr oxyl - seast’i t ut ed al kyl groups, al kenyl groups such

as a vinyl group, allyl group or butenyl group,
unsubstltuted arylcgwoups such as _a phenyl group,

ht ro rou kyl - substi tut ed
&% to nmet hyl phenyl
r , etylp -~v ngu butyfphe gr oup,

- but yl phenyl group or dlnethylnaphthyl group, and
3'0X -substitut edtaryl groups such as a net hoxyphenyl
gro ethéxy'ﬁé yl gro p, butoxyphenyl group,

p oup ~ar ﬁyb/gﬂoup, and of
g€, a hydrogern_atom ?hyl group, phenyl group,
t?ﬁ%ﬂ group or alﬁﬁi group is preferr&d. Furthernore,

in the general formula (VI1), n*rédpresents either 0 or
an integer froml to 4, and is preferably either 0 or
. ﬂﬁﬁ Preferred structures for the nonofunctiona
conde J pol ycyclic oxazine conpound include those
r(whereis.anteprgsenis ap injegaefem ItokBul a (VI11) shown bel ow,

and @@ﬁ{é'a&#&: P@&&ﬁm&@%ﬂb&ﬁ; fredtively 4 Sorile heat
structural as to (9) shomn elow. [Fornula
Jagistqnpezgnd high- tmwﬁmel esivp efrngth t¢ the adiesive cqmpogitign pithe
et BB RntRAlIFHE @dmagertﬁ@%radsmeﬂla@&h{pbﬁmeﬂb@md by the

consi sting of
structural fom?ula '\ a) shown below and/or a novolak maleimide compound represented

by the above general formula (V1) is preferred.
[Formula 29]




hydrogen atom and substituted or unsubstituted
nmonoval ent hydrocarbon groups of 1 to 10 carbon
atons, all the R and RZ groups may be either the sane
or different, and n represents either 0, or an

i nt eger fron11 to 4) [Fornudﬂ)SZ] 32 101 no N (1) |

i N(2) ~I i NCH(3) (4 ~1 31. N CHB ~0O
N(5) 0 OOCH3 N(6) CH3 ;-i N(7) ~ 3 CHZ=CHCH2
ON O [0®R]\ N (9) CH2 CH CHzZ [0077] The above

nonof i i ona densed li.c oxagin
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whi ch [#078] phenol is dlssolved in a solvent such as

di oxa 2

di met Eﬁfﬂ]&%lgretﬂgmm A 1eﬁié?+o#g§m&fa;§¥ )Lga lr]%‘or rrllﬂpamhyde
alegcribpdhehevertfestorgompaynd ipeesénted. bym«vreiafcnmdm(\ubumww
HefRmeeds wi thout a catalyst, but if required, a

hydr oxi de of an al kali netal or alkaline earth netal,
or a {BamplaBdll anine or the I|ike may be used as a
catalyst. The blend ratio of the raw materials is set
such at_ g@henol / primary am ne / formal dehyde =1/1/2

(rmltib}, and the reaction is conducted at a

®’)d vVID

[0074)

(whérein, [A] represents a monocyclic or condensed polycyclic aromatic hydrocarbon ring
structure in which adjacent carbon atoms are shared with the oxazine ring to form a
condensed ring structure, R! and R? are each selected, independently, from the group
consisting of a hydrogen atom and substituted or unsubstituted monovalent hydrocarbon
groups of 1 to 10 carbon atoms, all the R and R? groups may be either the same or
different, and n represents either 0, or an integer from 1 to 4)

Examples of the monocyclic or condensed polycyclic aromatic hydrocarbon ring
structure in which adjacent carbon atoms are shared with the oxazine ring to form a
condensed ring structure, as represented by [A] in the general formula (VII), include a
benzene ring, naphthalene ring and anthracene ring, and of these, a benzene ring is
particularly preferred. Examples of R! and R? include a hydrogen atom, chain-like alkyl
groups such as a methyl group, ethyl group, propyl group, isopropy! group, n-butyl group,
sec-butyl group, t-butyl group, pentyl group, hexyl group, octyl group, decyl group or
dodecyl group, cyclic alkyl groups such as a cyclopentyl group, cyclohexyl group,
cycloheptyl group, cyclopentenyl group or cyclohexenyl group, aryl-substituted alkyl
groups such as a benzyl group or phenethyl group, alkoxy-substituted alkyl groups such as




reaction tenperature of 60 to 120C for a period of 2
to 24 hours. After a certain period of tine has

el apsed, the organic |ayer that represents the
reacti on product and the water of 33 condensation
produced fromthe reaction are renoved fromthe system
by distillation or the liké, thus yielding the target
nonof uncti onal condensed pol ycyclic oxazi ne conpound.

[10038)-substitithd syl gARPS ctihey-mibatituted slkyligtmps andhuteg-substituted

R A e e

prals, ihyilid eyl cobyintuddikybhgrovipsy alkengiogrops suchias a siny kaseute sl d

155 MR AT Do P SBHE 0

prtdrengilsboupf alohsbsitlcd 001 pranpssulyeaadbigherow dimethylpheryd t
Blfit Su8fptn! DS e pE. SuphntBl Bty oiiped Al

oizgs, abdl alkekyerubstinited arylgraups sich rsmmethpreyphentsl grops, ghexyphenyl

' j fhecti - '
e e A e o v
28, a pydrogen pipmaeiethiik grouphphenyl greupotolil ERguR PNt PRSI of
g,lafen%@._nm&,e&.&oga i 8 genteal RemhiR $VH), h MpA3dnts cliher Pothashv@r

onposi t1on of ‘the present invention preferably al so
Somprtp eandagprefersblywithes 8ol (E) . Al t hough there are no
partimgﬁgr restrictiors on the epoxy resin (E),h
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bi sphggghula fj(or AD, S or F) glycidyl ethers,
hydr ogenat ed bi sphenol A glycidyl ethers, glycidyl
et hers of ;ﬂhylene oxi de adducts of bisphenol A,

oyl ethers of propyl ene oxide adducts of
A | glycidyl ethers of phenol novol ak resins,

gly et h(ﬁ}of cresol novol ak resins, glycidyl
gRhSE pDi sphrenol ovol ak resins, glycidyl ethers
of = napht hal ene resiyls;” trifunctional (or

tetrafinctional) glycidyl ethers, glycidyl ethers of
dicychﬁgﬁntadienephenol resins, glycidyl esters of

di mer d, trifunctional (or tetrafunctional)
givheedinlR' andRhes each selectddy intiepghdeatly, fios thé gnoupérnbistingof a

esi ns.  These .resins. . nmay.. ] i
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hi ﬁ%&rﬁ?rilhfgo 59%.&% L0 gyt he quantity of inpurity
RS fic udihg a k& neta? ions, alkaline earth
met al [Foomda 32]d hal ogen ions, and particularly
chloride ions and hydrolyzabl e chlorine and the |iKke,

Is reduced to not nore than 300 ppmis preferred in
terns of preventing electromgration and preventing



corrosion of metal conductive circuits. [0080]
Furthernore, in those cases where an aforenentioned
polyimde resin is used as the thernoplastic resin
(A), the epoxy resin (E) undergoes reaction, under
heat, with the acid or am ng reactive term nal groups
of ol igonmer conponents incor%%rated within the 34
polyi m de resin, nmeaning the epoxy resin also acts as
a cross-linking agent for the polyinide resin.

Accor di y, i f a polyim re%in Is selected as the
t her PNy S|n (A) &1 "addi ng an epoxy resin
(E) | he bi salAumadi m dé2X B) and the
bi functional o |gher acryl ate ¢onpound (C) is

preferred, as it enables the requ¥red cross- |inking

density to Be achi eved during the C stage, enabling
favorab gh t enper at ug adhesi veness to be

| npar t gd e e adbesi ve spigeshtion gf the present

i nventli of. Fd?ﬁhernnre, i to ensure favorable
flui dity upon heating during the @&sstage for the
adhesi ve conposition of the present invention, a

i qui resin is preferably selected and used as
the e resin (). The blend quantity of the epoxy
resin (E) ieferably within a range from0.01 to
200 parts by“sei ght, even nore preferably from1l to
100 parts by weight, and nost preferably from5 to 50
parts .y ey , per 100 parg wei ght. of the

t her nop N-,Qn(eﬁg. B hi | end duantlty IS
| ess than O. Olts by weight, th€Hs the effect of
the epoxy resin™Th raising the high-tenperature

adhesi e ngth tends to be difficult to achieve,
wher e quantlty exc ‘-01 200 parts by weight,

t hen the f orm N} pr u det eri orgphe, the
quantity o npuritie IPverall system
tends to |ncreas the quantity o gés upon
heating tends to I ncrease, and the adhe3|veness al so
tends to deteriorate. [0081] In those cases where an

epoxy resin (E) is used, a curing agent nay al so be
used fob77jrequired, and this enabl es suppression of out

gas upon.heatin an ca contam nati on of
tho sLb 2oBYRsm gi“"‘%‘r"éﬁ‘é’ﬁg Polyeslic oxagRc poeaRT dicgn bes
mmwﬁ@%nmuoman@isyﬁ@ﬁ a iﬂ&ﬁo@eﬁﬁ &Qﬁﬁﬂéﬁ:iea 'polycychc
ur|n o
ol o 5 SRl Eherip hytprf Eloiy B el ) GO b st
anoofibd athp cpbgiﬁcrm petative pothy hydrd@s grou;ﬂisluﬁﬁxhﬁﬁtﬁte@ (fdudmldehyde
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ese henol - based g&%
are pr e?eri egegfym%ﬂgﬁﬁ%l#hg Ahid thE primary aniie and fo yae are
then added to the solution. The reaction usually proceeds without a catalyst, but if
required, a hydroxide of an alkali metal or alkaline earth metal, or a tertiary amine or the
like may be used as a catalyst. The blend ratio of the raw materials is set such that phenol
/ primary amine / formaldehyde = 1/1/2 (molar ratio), and the reaction is conducted at a
reaction temperature of 60 to 120°C for a period of 2 to 24 hours. After a certain period of
time has elapsed, the organic layer that represents the reaction product and the water of




based conmpounds having at |east two phenolic hydroxyl
groups within each nolecule are particularly

desi rabl e. Exanpl es of these types of phenol -based
conmpounds include phenol novol ak resins, creso
novol ak resins, t- butylphen%P novol ak resins,
dlcyclopentadlenecresol novolak resins,

di cycl opent adi enephenol novol ak resins,
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[0080]
Furthermore, in those cases where an aforementioned polyimide resin is used as
the thermoplastic resin (A), the epoxy resin (E) undergoes reaction, under heat, with the

acid or amine reactive terminal groups of oligomer components incorporated within the



[0084] The above fillers (F) can be selected in
accordance with the functions required of the
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compounds, tetrakisphenol novolak resins, bisphenol A novolak resins, poly-p-

vinylphenol resins and phenol aralkyl resins, and of these, compounds with a number
average molecular weight within a range from 400 to 1,500 are preferred. In order to



Furthernore, in the present invention, when the
adhesi ve conposition is formed as a thin filmand

then used, the surface tends to be rougher, and the
adhesive strength tends to deteriorate. The average
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absorption properties or the like to the adhesive composition, and organic fillers are added

for purposes such as imparting toughness and the like to the adhesive composition. These
metal fillers, inorganic fillers or organic fillers may be used either alone, or in
combinations of two or more different fillers. Of the above fillers, in terms of imparting
the conductivity, thermal conductivity, low moisture absorption properties and insulating



conposition of the present invention. This
photoinitiator (G may be a photopol ynerization
initiator that generates free radicals upon

irradi ati on, a photobase generator that generates a
base upon irradiation, or a gimlar initiator. [0088]
Exanpl es of the photopol ynerization initiators include
aromati ¢ ketones such as benzophenone,
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derivatives such as 2, 4-dinethylimdazol e and
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ethylbenzoin, benzil derivatives such as benzil dimethyl ketal, 2,4,5-triarylimidazole
dimers such as 2-(o-chlorophenyl)-4,5-diphenylimidazole dimer, 2-(o-chlorophenyl)-4,5-
di(m-methoxyphenyl)imidazole dimer, 2-(o-fluorophenyl)-4,5-phenylimidazole dimer, 2-
(o-methoxyphenyl)-4,5-diphenylimidazole dimer, 2-(p-methoxyphenyl)-4,5-




i ntroduced into the principal chain or a side chain of
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t hernopl astic resin (A). [0095] |If required, the
adhesi ve conposition of the present invention nmay al so
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acrylic rubbers. These pol yner conponents preferably
have a nol ecul ar weight within a range from5,000 to
500, 000. [0098] (Method of Producing Filmlike
Adhesive) The filmlike adhesive of the present
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a varnish by m xing or kneadi ng the adhesive
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In those cases where a thermosetting resin is used, the blend quantity of the
thermosetting resin is adjusted so as to achieve a combination of a low level of out gas and
favorable film-forming properties (toughness), and ensure an effective level of heat
resistance upon heat curing. The blend quantity is preferably within a range from 0.01 to
100 parts by weight per 100 parts by weight of the thermoplastic resin (A).

[0097]




particul ar restrictions, a thickness value within a
range froml to 100 mis preferred. [0101] One
exanpl e of an enbodi nent of the filmlike adhesive of
the present invention is a single layer filmlike
adhesive 1 shown in Fig. 1.,In this enbodi nent, the
filmlike adhesive is preferably fornmed as a tape
with a width of approximately 1 to 20 mmor a film
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There are no particular restrictions on the above substrate film, provided it is able

to withstand the heating and drying conditions described above. Examples of such
substrate films include polyester films, polypropylene films, polyethylene terephthalate
films, polyimide films, polyetherimide films, polyether naphthalate films, and
methylpentene films. The substrate film may also be a multilayered film comprising two
or more substrate films, which may be either the same or different, laminated together, and




i nvention can be bonded to the backside of a wafer is
preferably no higher than the softening tenperature
of the wafer protective tape and the dicing sheet, and
fromthe viewoint of suppressing warping of the
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44 thickness values, but is omtted fromthe
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chance of the adhesive incorporating air bubbles left between irregularities on the
substrate surface, which can cause residual voids within the film-like adhesive layer, and
increases the likelihood of foaming caused by these voids during moisture absorption

reflow. The flow amount is measured by preparing a sample by forming a film-like
adhesive layer of dimensions 10 mm x 10 mm x 40 pm (thickness) (the margin of error
for the thickness was set at + 5 um, and this margin of error also applies for all following



adhesi ve strength during dicing, but this adhesive
strength can then be reduced by irradiation with
ultraviolet light (UV) prior to pickup. There are no
particular restrictions on this radiation curable
pressure sensitive adhesive %pyer and any

conventi onal adhesive 45 can be used, provided it
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[0106]

The above pressure sensitive adhesive layer may be either a pressure sensitive
layer or a radiation curable layer, although in terms of the ease with which the adhesive
strength can be controlled, a radiation curable layer is preferred, as it offers a greater
adhesive strength during dicing, but this adhesive strength can then be reduced by
irradiation with ultraviolet light (UV) prior to pickup. There are no particular restrictions

p_)

—I.

on this radiation curable pressure sensitive adhesive layer, and any conventional adhesive



sem conduct or devices of all manner of structures have
been proposed, and the applications of the filmlike
adhesive of the present invention are in no way
limted to sem conductor devices with the structures
descri bed below. [0110] Fig,. 6 shows a sem conductor
device with a typical structure. In Fig. 6, a

sem conductor elenent 9 is bonded to a
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(sem conduct or packages) with the structures shown
wirng apdbguHatsced via a series of steps
conpr iigiogp: sandwi ching the filmlike adhesive of the

present jnventjon between the sen capdugct or enent
Pt RurthegiooRe i Bt OB 159 e Bs SAoraTR G e Prosent

bighghti Bfcain ARo bBsed @a@QiAB& v nishgial foebonding together adjacent

t her noconpr essi.on bonpdj subsequent. | ongductin
\IFRAORSHRET Hgmenth S é%‘&g‘ﬁ?sa{“i "ﬂad%y%r@“%?‘? Gt teffloonductor
Véléridnts addstahebg@siop afidnagnotlreri al i f required. The
heat i Egmg{ enperature during the thernoconpression

bondi ep is typically within a range from 20 to
250C, Asifelldwadsh detailtd dascripitioy, basedivntheairaveingse of seminogdugtor

t@ew%gs finch%g% ﬁinq-%kg %teélpeqot{tﬁgﬁesent invention, as examples of potential
applications of the film-like adhesive of the present invention. However, in recent years,
semiconductor devices of all manner of structures have been proposed, and the
applications of the film-like adhesive of the present invention are in no way limited to
semiconductor devices with the structures described below.
[0110]
Fig. 6 shows a semiconductor device with a typical structure. In Fig. 6, a

semiconductor element 9 is bonded to a semiconductor-mounting support member 10 via




is typically within a range fromO0.1 to 300 seconds.

EXAMPLES [0113] As follows is a description of

speci fics of the present invention, based on a series

of exanpl es, although the present invention is in no

way |imted by these exanplei [0114] <Synthesis of

Pol yi mi de Resins (Pl)> (PI-1 47 A 300 m flask

fitted with a thernmoneter, a stirrer, a cooling tube

?@ﬂlgggﬂd idh%%rlfdf ﬂie%esgrhhﬁl_emd %15' Gdrﬁediioﬂﬂtdxﬁmalé 77' st%otgliominthe
. 045 o] s) o , 12- di ami_nododecane, 5. : .

n@?gryngbcrf e %salcyg%tﬁwr HERAAtA Ty defegifealy sy ﬁ)?‘@l&%ﬂmon

BASRnAO(ndOihdivh @thé dlatvxg)bypwiresig| gldtthe ehB@3micturd iSncgpsulated

(0,045 nnlg%{of )

1wiship pu ensapshlafing el V2ot r aet hyl di si | oxane (LP- 7100,

manuf gotged by Shin-Etsu Chemcal Co., Ltd.) and 113

g of t hyl - 2- rrolidone nd t.he ,resulting .

Coact TP (oot it ot R Erpipaia el faving
1stii2turti ifl ehivh damiieqrinetor dentbntshaee padedabgediedi BuHind, hfint stage
?%?r%cg)lnéuecgd( 6fe%%’}§?lﬁ zs)sblgg 0 g(s)é)nljjgodndlu&o glg]lc)wnlln%ﬁg Rl%i)grt m%ﬁger 10 via
43 Ailm-[ike, adihesive@d f dp\prdsete inyentivincamd ays3dond §tpget semicionductor element
dianhydr i hat.. h n i £ .

8P Y e o Bl i PR B Mloup il g anctirlayerofthe
difilinf-bikecadbesivie d tofihe pressént inventivo: Whe conpectiomterminalp{net stownen the

A 58y R s SR o
FelethenhPinare conpettedriectrisallBtoteatemsl connectiomtermiapls by wires H, and the
75, . .

S8 ol Y ERSNER S Bl BERIINE W g,

react . 80C rogen gas was bl own
t filolikgredhesive of the prepent ingengian ean aisache feorahby withia igireges in
by hick# SIREAiQRIF Sertbotidhidtb@idnfts ail—é'k%cf(&ﬁtﬂ%&ﬁeﬂg reaction

l1quid was "poured Into a large quantity of water, and
t he pd@d2pitated pol ymer was collected by filtration

and t B sehit@iductor dRViddsTsknAconBedioripatkeSesy Rith the GHhchirds shown
Measur enent of the thus obta|ned_pqu|n1 e resin Hy
apevesantre prodpeed ¥ @scrgs f siens compying sandwn e elike

r fhesi et tdireser Siveiidn Rkebdithe sehiicondlitor efenient@idniy €,
the Tg. val ue of the obtalnegﬁgﬁﬁ%¥n1de resin ma%ﬂ? C

[ RiesRductopmoynting syppert pember, B va fomgongnts together by

t th&iﬂml ﬁﬁg@srsion @orﬁiﬁﬂh igl ﬁﬁgequﬁlﬂgﬁéﬁdilglglgtwiﬁﬂmﬂo Bgidg,andl thefi ]E) gen

I nl et tube was char.ged w t . / nmo .
o e oG a3 CoeRy it gl f SrofiR. SPhe Rlating
Preinperttrerditinghe thefnid2 6 fressionrbofiding stereid typjcaly\Sfthin a range from
CAY BI5HC, B2 1l (55415 within a range from 0.01 to 20 kef, and the heating time
is typically within a range from 0.1 to 300 seconds.

EXAMPLES

[0113]

As follows is a description of specifics of the present invention, based on a series
of examples, although the present invention is in no way limited by these examples.

[0114] |
<Synthesis of Polyimide Resins (PI)>

(PI-1)




wei ght: 1923)), 2.61 g (0.035 nols) of

1, 3-bi s(3-am nopropyl )tetranet hyl di sil oxane (LP- 7100,
manuf act ured by Shin-Etsu Chenmical Co., Ltd.) and 113
g of N-nethyl-2- pyrrolidone, and the resulting
reaction liquid was stirred., .Once the

1, 12- di am nododecane and thg pol yet her di am ne had

di ssol ved, the flask was cooled in an ice bath, and

15. 62 A300(4 flaskBit&) wid a thermometer, a stirrer, a cooling tube and a nitrogen

IS S BT B G ol bF 1 agpolbatfie .77 ¢ 0.01
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(Wis S2FC) Wiesas dedegrasinallysh thetflasl. rﬁpélowbgm fot8 hours ajsoom
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r nonet er, tirrer, a cooling tube and
rvateroind the nrefiipitated n@lémmsasmlénc@é &Y Fiftration zldebeﬂgdfxeés neldmg a
ér%}udg festh (PRIY q\&éﬁﬁfr&h&ﬁbf@e Smmned e dPC w1th

cor poratl on (m)l ecul ar mSnd]éi)g
geferqnepagaipst polystyepe $andard ﬁ@" Wé%@gml Fel®t i on
|F&H&$o¥@&e?%‘vﬁh@9f&@&ﬁn&dflﬁlyﬂﬁid¥ pdshawadioard.ne had

di ssol ved e flask was cooled in an ice bath, and
37.40[Y18D. 1 nol's) of 4,4'-(4,4' -
ieRrgy opyl i denedi phenoxy) bi s(pht hal i ¢ di anhydri de) that

had been Ilzatlon om a
anhydr#d a%ﬂo‘(l[ 41?@{‘ gﬁ?‘f%’%%@ Ex‘fﬁ E’b? ?F%tca nitrogen
Shl@fﬁlbe wwggai Wikte2. wgi(aoge ngiéu% of nlﬂ-lﬁamqgﬂédecane 17.3 O} g (0.03
er at et er s .adde
oFB55R pif et (LAY, mipipeiiiodl BAN tologfitp RO
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endothermic start temperature and the endothermic peak temperature, determined by DSC,
was 5.0°C) was added gradually to the flask. Following reaction for 8 hours at room
temperature, 75.5 g of xylene was added, and by heating the reaction mixture to 180°C
while nitrogen gas was blown through the system, the water and xylene were removed by
azeotropic distillation. The resulting reaction liquid was poured into a large quantity of




Tg val ue of the obtained polyimde resin was 37C.
[0117] (P1-4) A 300 m flask fitted with a
thernmonmeter, a stirrer, and a cal ciumchloride tube
was charged with 6.83 g (0.05 nols) of

2, 2-bi s(4-am nophenoxyphenyl4 propane, 3.40 g (0.05

nol s) of 4, 9-di oxadecane-1, 12-di am ne, and 110.5 g of
N-net hyl - 2- pyrrolidone, and the resulting mxture was
S¢atei' rd the@&‘z ithtB®pdlyraerivag célrcted bg Siati@thndiies dibd yieldiaga

ool e bat h I
SRBiiEe R g S a2 % iRy oy ey e i
b&faexa@ugmﬁst pﬁlyh%relge?myadﬁdewabdﬂ\mﬁ 72[009(&1&1:\@1 Eczo ,800.
ride e .di fference betwe thermc
e SRR L S R R
terrpe[(ﬂliﬂre determ ned by DSC, was 5.0C) was added
gflaﬁually to the flask. Follow ng reaction for 8 hours

oom tenperature, 74 g of xylene was added, and by
heat i #g3@ohal fadafitted ovithrai thermpmeten a SBOE, 2 sohlingtubg and@g@rpgen

I I
e B e e T
mesufattured by BASF copomfiap(inglegilar weighteA$2i4hrand 405 gp@&methyl-}

S o o o Ut RS Dt e e s
Idmsglvm tI:e flaskswas c@cmdls)an ick/bath. Ang AZAD 2691 mels) ?gﬂa%
Eb:q ﬂ ﬁ%ghﬁﬁham% @&)mﬁﬁhdbe&fﬁfrﬁ
po standards_reveal ed = 88, 600 and
mamam by driste éthe diiferepee 'Iraweﬂt?fe dothermic start
Iedab@I&m@ﬁeam te¥Srafind; detbRhindd] by TiST, way 5.6°C0khs

nI flaskfltted wth thernometer, a stirrer

aessigmrgualipe theflasks BY hepangahe epcipR it don s houisiph f geg while
\H‘iﬁ'cl'geﬂ- asWas BlobA thkouph i) ﬁém, the generated water was removed by

diseiop fh«:wﬁs?q%*l%?" ugﬂ%a%ﬁswﬁi‘v@%ﬂa?%&u%ﬁﬁix e
\;\qu ﬂré&ﬁcootate@@l ted Islgm&mas cﬂn@tadrbgz ﬁltaaﬁodmaaﬁénmd,7 4 yididing b peliimide
d@@h@éﬁmﬂﬁw}%e h‘f%@j in%ﬂf@&% %‘ﬂ%v”“h 5"5‘“"“‘“"

lagaifist ponsfs&mmtdauardﬁevemu MW =Z72)000 mdl?wm m33£?ﬁé Fr'u:nthgrmore the
i?ga‘%f’ et bt RS FRE Bndacher m o peak
tempe[®lityr e, determ ned by DSC, was 5C) was added

_%ually to the flask. Followng reaction for 8

S roomtenperature, 83 g of xylene was added,
and byBOOanlﬂaalgﬁmddemﬂleﬂhetermem, Ristinres, and aT@ioi@myhldride tube

R e R 085 B b 40 oy a5 &
m.es moksiibf 4, hdioxadecane-1 .3 2rdiaming; ahd 9.5 z0f Nemtethylt Zopyarolidengeand
ARk ing ¥ Stirrdd Okl e BfafifeHal Bisstiived thy Rk Wi Eooled in
an ice bath, and 17.40 g (0.10 mols) of decamethylene bistrimellitate dianhydride that had
been purified by recrystallization from acetic anhydride (the difference between the
endothermic start temperature and the endothermic peak temperature, determined by DSC,
was 5.0°C) was added gradually to the flask. Following reaction for 8 hours at room
temperature, 74 g of xylene was added, and by heating the reaction mixture to 180°C
while nitrogen gas was blown through the system, the water and xylene were removed by
azeotropic distillation. The resulting reaction liquid was poured into a large quantity of




collected by filtration and then dried, yielding a
polyimde resin (Pl-4). Measurenent of the thus

obt ai ned polyimde resin by GPC with reference agai nst
pol ystyrene standards revealed Mv =121, 000 and M =
22,800. Furthernore, the Tg ){gal ue of the obt ai ned

pol yi m de resin was 120C. 19] <Preparation of

Adhesi ve Conpositions> Usi ng each of the polyimde

r ese) sndhe Predipitakid-polyadet erheileadddydiltrainh esd then dried, yielding a

TR rOne ! Shovr e of e R PhERe R iy B wien
Tmﬁk@celba%nﬂt polystyheae wtandacls sevesglabivs= 8600 anth Mrmeﬁh%@g s
scri be

e %gl‘? §Joule 5&1 gﬁw[%é%sglxy equi‘val ence:

200), [O&huf act ur ed by Sumtorm Chem cal Co., Ltd.
B@lgl_ :H a conpound of the structural formula (13)
\/\)1 bel ow (a hexanet hyl ene bi sal |l yl nadi m de),
manuf a&300 mblﬂtsk fintadhwitle m themaamasten.canstierat, 2 Gepling fubg and a nitrogen

e e P St L Bty el e

S@@V‘ﬁ“ bef Nundiayl-2yyrplidese, and tha resylingiasisiare aps stirred. Once the
artns Pﬁd’%%?lv%x ggqyakl@% :Bﬁfe& 91%%9 lﬁﬁll, arﬁol7z40Ft(d 10 mols) of

Bigcameitndene bistrimgliitata élaﬁh)’dflﬁ%th@thaﬁ é@qqrpanﬁ@dwsﬁr&ﬁﬁ(l zgtion from
S&M?&rﬁé’ gﬁ'lé' diﬁ‘e:remqr:| HeRGRY hﬁ%ﬁ&lﬁ&%&'sﬁﬂ%ﬁﬂe&ﬁ@ dnd the

manuf acture ko Pure Chem cal |ndustries, Ltd.

[ fpthemic Bk te@pgature determined by DSC, was 5°C) was added gradually to the
flask. Following reaction for 8 hours at room temperature, 83 g of xylene was added, and
by heating the reaction mixture to 180°C while nitrogen gas was blown through the
system, the water and xylene were removed by azeotropic distillation. The resulting
reaction liquid was poured into a large quantity of water, and the precipitated polymer was
collected by filtration and then dried, yielding a polyimide resin (PI-4). Measurement of
the thus obtained polyimide resin by GPC with reference against polystyrene standards
revealed Mw = 121,000 and Mn = 22,800. Furthermore, the Tg value of the obtained
polyimide resin was 120°C.

[0119]
<Preparation of Adhesive Compositions>

Using each of the polyimide resins PI-1 to PI-5 obtained above, adhesive
composition vamishes were prepared using the blend formulations shown below in Table
1 and Table 2. In Table 1 and 2, the various symbols have the meanings described below.

[0120]
ESCN-195: a cresol novolak-based solid epoxy resin (epoxy equivalence: 200),
manufactured by Sumitomo Chemical Co., Ltd.
BANI-H: a compound of the structural formula (13) shown below (a hexamethylene
bisallylnadimide), manufactured by Maruzen Petrochemical Co., Ltd.

[Formula 33]



N/ \ CH &N (15) O O [0123] BM-2000: a conpound of
the structural fornmula (16) shown bel ow (a novol ak

mal ei m de conpound, nol ecul ar wei ght: 366. 26),
manuf act ured by Dai wa Fine Chem cals Co., Ltd.
[Formula 36] 51 0c 0 OO0 O= Q NNN(16) CH2 - CH2

-, 6"1 [0124] R712: a corrpg nd of the structural

formula (17) shown bel ow (an ethoxyl ated bisphenol F

7CH2 O 1-~ CHZ
ABE- 300: a

8) shown bel ow

dt e), manufactured
<~ [Formula 38] _ H
H2C=0 O H2CH2C U | Ci~ /Tt PCHZ I1-C.-CH2 nl~1 p
O (18) [0126]9(wherein, m& = 3) RO X5: a cdiound
of the structural formula (19) shown below (a
benzoxazi ne conpound), manufactured by Hitachi

Cheni d@121to. , Ltd.
BANI-X: a compound of the structural formula (14) shown below (a xylylene

bisallylnadimide), manufactured by Maruzen Petrochemical Co., Ltd.

[Formula 34]
\ o o /
@:#N—cm CHy—N |
o O o (14)
[0122]

BMI-1000: a compound of the structural formula (15) shown below (4,4'-
diphenylmethane bismaleimide), manufactured by Wako Pure Chemical Industries, Ltd.

[Formula 35]
0 0
-3 an
) 18]
[0123]

BMI-2000: a compound of the structurat formula (16) shown below (a novolak maleimide
compound, molecular weight: 366.26), manufactured by Daiwa Fine Chemicals Co., Ltd.
[Formula 36}



[Formula 39] 52 CO N (1 9) [0127] H1: a phenol
novol ak resin (OH equi val ent weight: 103),

manuf actured by Meiwa Plastic Industries, Ltd. TPPK:
tetraphenylphosphoniun1tetrapheny|borate manuf act ur ed
by Tokyo Chem cal Industry , Ltd. NWP:

N- et hyI 2- pyrrol i done, l}f ac

tured by Kanto Chem ca
ket one, manufactured by
HP-VP | : boron nitride
. 0 _pAsOmaxi mum particle size:
zushi ma Ferroall oy Co.,
Exanp] g Exanpl e Exanpl e
pl e  Conponent 1 2 3 45 6
Rl -1 Pl-1 Pl-1 PI-1 PI-I
(100) (100) (100) (100)
(1 ‘ L Bi sal | yl nadi mi de BANI - H
BANI -H RANI - H RANI - H RANI - H RANI - H BANI - X BANI - H
BANI - X (parts by weight) (10) (10) (10) (10) (10)
(10) r¢x@y (10) (10) Acrylate conpound R-712 R 712
-71£ -300 R-712 -7t 2 2 R 712 I Iﬁ1 i
&7 arcqmegung oo g rpnleds ) Sty s on g fifheno
K diforyR), @il e BP Nippen BMaR000., dezooo BML1000
BNIE%OO BM 2000 (parts by melght) (20) (20) (20) - -
- (2@? @2@)37] Benzoxaznme RO X5 RO X5 compound - - - - -
- - (parts weight) (20) (20) Epoxy resin ESCN195

ESCN 95 ESCNI 95 ESEM 95 s by weight) & (20) - -
c(_aa)&(@ me—@:t EHHP P1
HPPl HE- PR' HP- PI 1 (0b rrE) ( ®) & 10) (10)

(10) (10) (10) (10) (10) (10) (1 7)

[0125]
(wherein, q+r = 4)
ABE-300: a compound of the structural formula (18) shown below (an ethoxylated
bisphenol A diacrylate), manufactured by Shin-Nakamura Chemical Co., Ltd.

[Formula 38]

T i 3 )
HC==C— H2(.';!-‘I2(.‘,o—)—<\3—-$,h<i_->-6OCH;,C:H2 —C—=—=CH,
o " ;&

-(18)
[0126]

(wherein, m+p = 3)
RO-X5: a compound of the structural formula (19) shown below (a benzoxazine

compound), manufactured by Hitachi Chemical Co., Ltd.
[Formula 39]



Coating solvent NMP (195) NWP (230) NW (265) NwW (230)
NMP (230) NW (265) NW (196) NWP (265) N'.O (265) :
(parts by weight) MEK (85) MEK (100) MEK (110) MEK
(100) MEK (100) MEK (110) MeEK (Sa) MEK (110) MEK (1
]0) 53 [Table 2] Conpar ativg Conpar ati ve Conparative
Conparati ve Conparative Conp %at i ve Conparative
Conparative Conmponent exanple | exanple 2 exanple 3
e f exanple 5 exanple 6 exanple 7 exanple 8

B4 eswn_Pl-101Rx1 PI-1 Pl-1 PI-1 PI-2 Pl-4 PI-5
(parts by, ght) (100) (100) (100) (100) (100) (100)
(100) (1 Epoxy resin ESCNI 95 ESCN195 ESCN 95
ESCN195 ESCN195 ESCN195 (parts by weight) (13.1) (262)
(20) (40) (26.2) (262) Curing agent HI H1 HI H1
(parts[otm]vvei ght) (6.8) (13.6) (13.6) (13.6) Curing

a cele r TPPK TP TPPK TPPK rts wej ght ). .
5 Dol qpblek e O} gy epinp 10 pinanuigeeh S ki Piasti
I—Bdﬁﬂméd&ﬂl HP-PL P PL (% by volume) (10) (10) (10)

Rt bRt e SRR SR T

( BAGKry(]AXd.( 330) (420) (420) (420) [0128]
< ti d | uat i f, Fi > Th
RS Ront B B e e BinhPuRsy el crei el CE Y nove
e}eﬁﬁamﬂlyllethﬁk&ommanufmmredbgt](mo €hamipdl €., Ind 0 8 were
PET | f
?&ﬁﬁ;&één gjd%%("%ﬁ%yﬁ&%&un ergéln maié'g'b? %a%&f eI egslg‘m’
tm@alfm@bymm&mnﬂox@wﬁtdty to generate a

coating thickness of 40 gm and the resulting
structures were then heated in an oven for 30 m nutes

a ftl then for a further 30 mnutes at 120C i f
t‘he var ni sh | esapy/|eRinmpdPiSanpic | B@tpied Bkatipid/| Evdmlle PExantple | Example | Example
IVP/GoERReRt xt|ur ¢, or ofof g further 39 ningtep at |150C|
iff—The varni|s T $OoLEl 1 Thus T
deri 12“%"%'? subs{ls E n‘cli%'z flhfelrrzl Pt/f; ac}ﬂ'gs zllélg EI% PI3
r weight) K0 6 g (00 h GO py 190 4 (100)
30 Bisallylnadimider g BA@H‘bWIﬁ BAAbH ¢ BANE- Emﬂwﬂ BENBH | BAMKE | BANI-H | BANI-X
aV gk & veghyand (ohel ewpl baggon wt hod®) useqdy af eqo) (10) (i0)
degGht BRfuRE! @Yz || R329] r7i2 {aBE30] R712 | R72 | R7I2 | RT12 | RTI2
@arsbyweighy | 0) | a0y | a0y | a0 | a0 | an | a0 | a9 | ao
Maleimide compound BMI2000 | BMI2000 | BMI1000 BMI2000 | BMI2000
(parts by weight) ) ) | eo | @o ] ] ) @) | e
B::’“mpﬁ:" ) ] ) | roxs |Roxs | ] )
(parts by weight) (20) (20)
Epoxy resin ESCN19s ESCN195 ESCN195 | ESCN195
(parts by weight) ) ) 20) ) ] @0) ) @) | @0
Filler HP-P1 | HP-PI | HPP1 | HP-P1 | HPP1 | HP-P1 | HP-P1 | HPP1 | HP-P
(% by volume) oy | ao | ao | a9 | a®y | a9 | a9 | a® | ao
Coating solvent  |NMP (195)|NMP (230) |NMP (265) [NMP (230) |[NMP (230) |KMP (265) [NMP (196) | NMP (265) | NMP (265)
(parts by weight) | MEK (85) [MEK (100)|MEX (110)|MEK (100)|MEK (100)|MEX (110)| MEK (84) |MEX (110)|MEK (110)




- Main Dispersion Peak Tenperature The filmlike
adhesive prior to use (nanely, prior to curing,
hereafter referred to as the B-stage) was neasured
using a viscoelas(icity anal yzer RSA-2 manuf actured by
Rheonetrics Inc., under congétlons including a
filmlike adheS|ve sanple size of 35 mm (length) x 10
mm (Wi dth) x 40 pm (thickness), a rate of tenperature
incregable@f 5 C/minute, a frequency of 1 Hz, and a

reasur ement | GAREEALHES £ coaf | Cohpahivel] Qumpatkive | Bleve | comparative
@ndCamprgenyyal e of |t he tan ak ggrrperggure P L0 7 | cxamples
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Mam Dispersion Peak Temperature
The film-like adhesive prior to use (namely, prior to curing, hereafter referred to as
the B-stage) was measured using a viscoelasticity analyzer RSA-2 manufactured by
Rheometrics Inc., under conditions including a film-like adhesive sample size of 35 mm
(length) x 10 mm (width) x 40 pm (thickness), a rate of temperature increase of
5°C/minute, a frequency of 1 Hz, and a measurement temperature range from -150 to
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- Flow Amount
A substrate-bonded film-like adhesive (prior to use) with dimensions of 10 mm x
10 mm x 40 pm (thickness) was prepared as a sample, and this sample was sandwiched
between two glass slides (76 mm x 26 mm x 1.0 to 1.2 mm (thickness), manufactured by
Matsunami Glass Ind. Ltd.), and then subjected to thermocompression for 90 seconds by
applying a surface pressure of 100 kgf/cm® on top of a 180°C hotplate. A calibrated
optical microscope was then used to measure the quantity of adhesive protruding from the
four sides of the substrate film, and the average of these values was recorded as the flow
amount.
[0132]
- Film Surface Tack Strength



melt viscosity. [0135] - 260C El astic Mdul us The
storage elastic nodulus at 260C for the C stage
filmlike adhesive (formed by heat curing the
prepared filmin an oven for 5 hours at 180C) was
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and the measured value for the complex viscosity at 100°C was recorded as the 100°C

melt viscosity.
[0135]
- 260°C Elastic Modulus
The storage elastic modulus at 260°C for the C-stage film-like adhesive (formed

by heat curing the prepared film in an oven for 5 hours at 180°C) was estimated using a
viscoelasticity analyzer RSA-2 manufactured by Rheometrics Inc., by measuring an
adhesive layer sample of size 35 mm (length) x 10 mm (width) x 40 pm (thickness) under
conditions including a rate of temperature increase of 5°C/minute, a frequency of 1 Hz,
and a measurement temperature range from -150 to 300°C.

[0136]
- Peel Strength



tenperature (C) Wafer backsi de bonding 25 25 25 25 25

25 25 25 60 tenperature (C) Flow anmount 2,850 2,500
2,200 2,400 2,700 2,350 1,590 1,850 1,750 (pm Film
surface tack 200 193 190 190 195 200 105 183 9

strength (Bt1l 25C el astic nogulus ( iPa) 800 1,000 900
200 110 1,100 300 3 1,000 100C nelt viscosity 800 900
980 910 900 1,000 800 1,000 2,800 (Pas) 260C elastic
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enperature (C) Fl ow anoun
thermocompression bonding under conditions including a temperature of 180°C, a

pressure of 5 kgf/chip and a bonding time of 90 seconds to simulate the heat and pressure
associated with transfer molding. The test piece was then heat cured in an oven for 5
hours at 180°C, and following further heating for 20 seconds on top of a 260°C hotplate,
the adhesive strength evaluation apparatus shown in Fig. 8 (13: lead frame, 14: push-pull
gauge, 15: hotplate) was used to measure the peel strength between the silicon chip and
the film-like adhesive at a measurement speed of 0.5 mm/s, and this value was reported as

the peel strength.

[Table 3}
Hem Example | Example | Example | Example | Example | Example } Example ; Example | Example
1 2 3 4 5 6 7 8 9
Main dispersion
6 8 11 B 12 13 9 45 45
temperature (°C)
Wafer backside bonding
25 25 25 25 25 25 25 25 60
temperature (°C)
Fiow amount
(um) 2,850 2,500 2,200 2,400 2,700 2,350 1,550 1,850 1,750
um
Film surface tack
200 193 190 190 195 200 105 183 9
strength (gf)
25°C elastic modulus
800 1,000 900 200 110 1,100 300 3 1,000
(MPa)
100°C melt viscosity
800 900 980 910 900 1,000 800 1,000 2,800
(Pa-s}
260°C elastic modulus
01 02 53 5.5 02 54 0.1 54 5.0
(MPa)
Peel
m 10.0 18.0 27.0 150 200 280 17.0 320 30.0
(N/chip)




2,700 720 520 560 290 440 280 150
tack (gl) 180 56 60 60 48 6 1 1

(m Filmsurface
strength 25C el astic

nmodul us (MPa) 100 110 120 120 110 1,000 3,000 2,000
100C nelt viscosity 1,200 51,000 52,000 50, 000 49, 000

51, 000 55, 000 53, 000
flow 0.6 1.2 1.1 0.8 8.0 70
strength 0.2 11.2 4.4 9.3 2.4 19.2 25.0 1.5

[ 0137][Tabs4]shown in Tables 3 and 4,
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0.2 112 44 93 24 19.2 250 1.5
{N/chip)
[0137]

As shown in Tables 3 and 4, the film-like adhesives (adhesive sheets) obtained
using the adhesive compositions of the examples 1 through 9 all exhibited peel strength
values of at least 10 N/chip, suffered minimal chip flying during dicing, and were able to
suppress the backside bonding temperature to a low value. Furthermore, because the flow

amount was within a range from 1,000 to 3,000 pm for all of the compositions, it is
thought that the compositions should exhibit excellent fill properties (embedability) for
adherends, and also be resistant to resin protrusion and void generation.



0 O (wherein, R represents a bivalent organic group
containing an aromatic ring and/or a straight-chain,
branched or cyclic aliphatic hydrocarbon). 2. The
adhesi ve conposition according to claim1, wherein the
bisallylnadimde (B) is repgfsent ed by a structural
formula (I1) and/or structural formula (I111) shown
below. [Formula 2] OO (NCH2Z N 6 OO(II)
[Formula 3] 59 OO 7 NCHZZMMSN OO (IIl) 3. The
adhesi ve conposition according to either claim1 or 2,
wherein the bifunctional or higher (nmeth)acrylate
chnpounthdhésivel compesitioassit fexbdaging a sdntiicetiuctad eldnmnttolan

(1 shown bel ow. [ Fornul a, 4] . HZC=C3. r 0O HICHZC. ~ &.

\ nﬁp@t}on priSing; ?‘ﬂ\% ﬂlﬂ;{nt)%ﬁ%elrc & %Zﬁ blsgllylné%lrﬁlzde
r eprescaed by agetderal fdrmnka (B siyeam telogy, end(C) RBifenetionaltl odaghier
repr.esent,. independently, a hydrogen atom or a nethyl
g eﬁh‘é‘?‘c qﬁtacorrm%oﬁ‘gﬁn represent integers of 1 or

gr eat dFymmutk I]The adhesi ve conposition according to any
one of clains 1 through 3, further conprising: (D) a

| ei m de conmpound and/or a nonofunctional condensed
PO i esive
in the

~de conpound

(wherein, R, represents a bivalent organic group containing an aromatic ring and/or a
straight-chain, branched or cyclic aliphatic hydrocarbon).

2. The adhesive composition according to claim 1, wherein the bisallylnadimide (B)
is represented by a structural formula (II) and/or structural formula (II) shown below.

[Formula 2]
\ o o
\—\mu—fcmz—):N /|_/

o o) an

[Formula 3]



-~--Rr-N O O 60 (wherein, R5 represents a bival ent
organi c group containing an aromatic ring and/or a
strai ght-chain, branched or cyclic aliphatic
hydrocarbon), [Fornula 6] 0. 0 000 0=.0 N N N bCn Nn
(wherein, n represents an in&pger fromO to 20). 6.
The adhesi ve conposition according to either claim4
5, wherein the nonofunctional condensed pol ycyclic
zine comp§und i s a conpound reYresent ed a

gener la (VIl) shown belo 77 O
CtRI I1) (wherein, [A]
monocfjcl ot feyc

hydr oC Ing st e in wh acent carbon
atons are shadred wt oxazinellring to forma
condensed ri F?g.struct & R and ® are each sel eetigd,

i ndependently, fromthe group consisting of a
hydr ogen at om and substituted or unsubstiituted
nonoval ent hydrocarbon groups of 1 to 10 carbon
tons,. al] the R apnd R2 groups,are,either identical
di fPedbptive malﬂeﬁlwnrﬂéiﬂr%g%mth%i A o2, wereip e
ibifuB@iehal fof Bighek (théthyadrylaté. cohpeund QOIS repeesedetiS striu€tiiral formula
3@&0édlngﬂtq claim6, wherein the nonofunctiona
FERERTF' VG| yeyel i ¢ oxazi ne conmpound represented by
t he affoveulgdperal forrmula (VII) is a conmpound
represented by a general formula (VIII1) shown bel ow
/ N\R1 (wherein, I'R’F and R2

[FornHJa 8] 61 O (R2) I ;
oot s ol Bt

(wherein, Rz represents a bivalent organic group, R3 and R4 each represent, independently,

{Iv)

a hydrogen atom or a methyl group, and m and n represent integers of 1 or greater).

4, The adhesive composition according to any one of claims 1 through 3, further
comprising: (D) a2 maleimide compound and/or a monofunctional condensed polycyclic

oxazine compound.

5. The adhesive composition according to claim 4, wherein the maleimide compound

is a bismaleimide compound represented by a general formula (V) shown below, or a

novolak maleimide compound represented by a general formula (VI) shown below:
[Formula 5]

O 0
¢N_H
0] 0



hydrogen atom and substituted or unsubstituted
nmonoval ent hydrocarbon groups of | to 10 carbon

atons, all the R and R2 groups are either identica

or different, and n represents either 0, or an
integer from1 to 4). 8. The,adhesi ve conposition
according to any one of clains 1 through 7, further
conprising: (E) an epoxy resin. 9. The adhesive
cehpeni, Ri epressntsartivalegt drgargmgrogmentaining an anematic tring enrdjér a
8,.1 her LS { = fil . 10. The adhesive
égalgé%?ﬁﬁﬁmg%%o?r|ﬁ%g%%ﬁ%%§§%ﬁgm%ﬁiclains 1 through

9, whé¢Famnlatdhie thernoplastic resin (A is a polyimde
resin. 11. The adhesive conposition according to claim
10, ein the yi m de inis a polyimde resin
obt di nea, by redcting a tefracqrboxylic dianhydri de
wWoEh_a i Q H ap/af phatic ether diam ne
repredented by aNfornula (IMb) shown bel ow [Fornula
[ H3 1 H3| H2N- CHCH2{- O CHCH2-}- O CHCH2 NH2 P O

(wh pre ts an _gAteger fromO to 80). 12.
The["adhe q\’/Iga_cgrrposi [,on ding to either claim10
or ) n.a Tgl ETT: the polyinmde resin is

t han n 62 The adhgg)j ve conposition
according to any one of clains 1 through 12, further
conprising: (G a photoinitiator. 14. The adhesive
CRBeE  tpRs@fcAliftbRd b capyopne of claims 1 through

13, mheré?n t he ad%grend IS En organi ¢ substrate

having wiring unevenness. 15. A filmlike adhesive,

e G e adna, e Shost, -
one _of . cl ai t hr ou . . adhesi ve eet,
asAofigotone] sodnsed polSGHTIS oE iRy OmROing sormRoIa RS episd by 2
aRAdildbigila (WID)Gheibeldw:and a di ci ng sheet | am nated

togetEEr. %% The adhesi ve sheet according to claim
16, Jhe di ci ng sheet conprises a substrate

film and a radiation curable pressure sensitive
adhesivge lQyer provided on top of the substrate film
"18. A adh%ﬁive sheet according to claim 16, wherein
t he lg g sReet is a polyolefin-

2 R
®o (VID

(wherein, [A] represents a monocyclic or condensed polycyclic aromatic hydrocarbon ring
structure in which adjacent carbon atoms are shared with the oxazine ring to form a
condensed ring structure, R and R? are each selected, independently, from the group
consisting of a hydrogen atom and substituted or unsubstituted monovalent hydrocarbon
groups of 1 to 10 carbon atoms, all the R! and R? groups are either identical or different,
and n represents either 0, or an integer from 1 to 4).

7. The adhesive composition according to claim 6, wherein the monofunctional
condensed polycyclic oxazine compound represented by the above general formula (VII)
is a compound represented by a general formula (VIII) shown below:

[Formula 8]



based film 19. A sem conductor device, having a
structure in which a sem conductor elenment and a
support nenber for nounting a sen conductor el enent,
and/ or a sem conductor elenment and anot her

sem conductor el ement, are bgnded together using the
adhesi ve conposition according to any one of clains 1
through 14, or the filmlike adhesive according to
claim 15.

2 “R!

(wherein, R' and R? are each selected, independently, from the group consisting of a
hydrogen atom and substituted or unsubstituted monovalent hydrocarbon groups of 1 to 10
carbon atoms, all the R and R? groups are either identical or different, and n represents

either 0, or an integer from 1 to 4).

8. The adhesive composition according to any one of claims 1 through 7, further
comprising: (E) an epoxy resin.

9. The adhesive composition according to any one of claims 1 through 8, further
comprising: (F) a filler.

10.  The adhesive composition according to any one of claims 1 through 9, wherein the
thermoplastic resin (A) is a polyimide resin.

11.  The adhesive composition according to claim 10, wherein the polyimide resin is a

polyimide resin obtained by reacting a tetracarboxylic dianhydride with a diamine

comprising an aliphatic ether diamine represented by a formula (IXb) shown below:
[Formula 9]

H3 ?Ha Hs

HyN—CHCH,+-0—CHCH;—O—CHCH,—NH,
P (Xb)

{wherein, p represents an integer from 0 to 80).

12.  The adhesive composition according to either claim 10 or 11, wherein a Tg value
for the polyimide resin is not higher than 100°C.




62

13. The adhesive composition according to any one of claims 1 through 12, further
comprising: (G) a photoinitiator.

14.  The adhesive composition according to any one of claims 1 through 13, wherein

the adherend is an organic substrate having wiring unevenness.

15. A film-like adhesive, formed using the adhesive composition according to any one
of claims 1 through 14.

16.  An adhesive sheet, having a structure comprising the film-like adhesive according
to claim 15 and a dicing sheet laminated together.

17. The adhesive sheet according to claim 16, wherein the dicing sheet comprises a
substrate film, and a radiation curable pressure sensitive adhesive layer provided on top of
the substrate film.

18.  The adhesive sheet according to claim 16, wherein the dicing sheet is a polyolefin-
based film.

19. A semiconductor device, having a structure in which a semiconductor element and
a support member for mounting a semiconductor element, and/or a semiconductor element
and another semiconductor element, are bonded together using the adhesive composition
according to any one of claims 1 through 14, or the film-like adhesive according to claim
15.



