PHOTOSENSITIVE ADHESIVE COMPOSITION, PHOTOSENSITIVE ADHESIVE SHEET, AND
SEMICONDUCTOR DEVICE USING THE SAME Summary of the Invention In a first aspect, there
is provided a photosensitive adhesive composition comprising: (A) an epoxy compound, (B) a soluble
polyimide, (C) a photopolymerizable compound, and (D) a photopolymerization initiator, wherein

the epoxy compound (A) contains an epoxy compound represented by the general formula (1), and

also the soluble onimideﬁé}%? has a residue of diamine represented by the general formula (r2):
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Summary of the Invention

In a first aspect, there ig provided a photosensitive adhesive
composition comprising:

(A} an epoxy compound,

{B) a soluble polyimide,

{C) a photopolymerizakble compound, and

{D) a photopolymerization initiator, wherein

the epoxy compound (A) containg an epoxy compound represented by
the general formula (1), and also the soluble polyimide (B} has a
regsidue of diamine represented by the general formula (2):

[Chemical Formula 1]
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wherein m and n in the general formula (1} are integers of 0 or more,
which gatisfy the relationship: 1 £ m + n £ 10; and

[Chemical Formula 2]
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wherein R* to R? in the general formula (2) may be respectively the
same or different, and selected from the group consisting of a
hydrogen atom, an alkyl group having 1 to 30 carbon ateoms, an alkoxy
group having 1 to 30 carbon atomeg, a halogen, a sulfone group, a nitro

group and a cyanoc group.



R1 whereinto R6 in the general formula (2) may be respectively the same or different, and selected
from the group consisting of a hydrogen atom, an alkyl group having 1 to 30 carbon atoms, an alkoxy
group having 1 to 30 carbon atoms, a halogen, a sulfone group, a nitro group and a cyano group.

In a second aspect,dhetads pravided aplatesensiteeathesive sheet coamprisingea sidbperi-and a

coating, film of {he Q%%?&S”%!ﬁé’;%ﬁ%@%%i"_%&&"époég%i_%é defngd above, formed on the support
In a third aspect, there Is provided a semiconductor devicé comprising a plurality of substrates or a
substrateamastHe e fiderstwhickiafé B REPiE e AER 6 Re Pihrblgh=2BBFEd product of the

photosensitivenadhesive compssition, asyefined aboya-desrriptian Eeshnjeakfiald{008dYice The
present invention relates_to otosensitive adhesive_ composition hotgsensitive adhesive sheet,
e 2 SO e ey T SAR T Bt AOUTALS e et i rchments fo
high peffefharides oPefsgrbnit Torfip6RentsaiafiiArBh oPsefiggAduBtsrdiciices s Wel as an

increaggadnierking speeshana densityrgforiringsshave heenJpaking.peogress, and various package
forms coping therewith have been proposed. For example, there is proposed a semiconductor
package having a three-dimensional structure in which semiconductor chips are provided with through
electrédesahdtélettrode structures such as pads and bumps connected electrically to the through
electrades,ate. provigegson both front and rear surfaces of semiconductor chips, and then continuity
betwe(?rnocohirifs is ensured by laminating these semiconductor chips. In the package having such a
structu % arr adhesive is usually used in case of laminating chips. Low stress, adhesive properties,
insulation staBility and:selder réflonrresistancel@eaequired 18 theladhesive Used:heraihekiiaddition, it

is effective dhat-patierning can beeriorMed by light that is,theadhesive has photosensitivity-so as to
endure continuity between chips by removing only the relevant portion of the adhesive, which has

coverétf Eddirotad th e sf"6f forming an adhesive coating film on semiconductor chips, thereby
exposing the electrodes. [0003]

Background Art
{oo02]

With recent reguirements for high performances of electronic
components, miniaturization of semiconductor devicegs as well as an
increase in working speed and density of wiringg have been making
progress, and various package forms coping therewith have been
proposed. For example, there is proposed a seniconductor package
having a three-dimensional structure in which gemiconductor chips are
provided with through electrodes and electrode structures such as pads
and bumps connected electrically to the through electrodes are
provided on both front and rear surfaces of semiconductor chips, and
then continuity betwsen chips 1g ensured by laminating these

gsemiconductor

la



There is also known a method in which an element is surrounded with a resin spacer having adhesive
properties and a substrate such as glass is affixed tO a top surface to form a hollow structure so as to
form a hollow package such as an image sensor or MEMS (see Patent Document 1). An adhesive
having both various mounting reliabilities and photosenSitivity is also required in this application.
[0004] Materials containing a polyimide resin precursor as a base are proposed as an adhesive
having a photosensitive function (see Patent Document 2). However, these materials must be
thermally cured at a high temperature of 300 or higher for an imidering-closing reaction and therefore
had a problemmithait thérmahstress-atzthe time Dfigoslng: increlases andecausesddige damage against
peripheral members. in order to cope with these Problems, there are proposed material which contain
a soluble pdlyiniieesty bagetesin thefshyredtitg a ctiifg tBiiperature{séé Fetént Documents 3
to 5). Prior Art Documents Patent DodUments [0005] Pat%r]u DocUment 1: J%oanese lTanexamined

Patent Rubﬁ%ﬁ)ﬁ‘(f@bl@&ﬁoﬁS r 12_658;'-286@‘?]7"&6[&&% Docfient E?Jé?ﬁgnessoe. fexartingd Patent
Publication %%%Jg@%{ geg)%g,g?ggglﬁaégat Q%clémgné §h ggg%eﬁ%ggeé%@éqgg Pzitgnt Publication

(Kokai) No. atent Document Ib Japanese Unexamined Patent Publication (Kokai) No.

2008=86403 RatentRocyment 5: Japanase:Upexamined PatentPublication (Kokabey 2009-221453
Disclosure of the Invention Problema to be Solved by the Invention [0006] However, in resin
design descsibetiiighRatetih Soctiment13: thetheacompiessignthendability te-aisybstrate such as a
to endure continuity between ¢hips by rémoving only the
relevant portion of the adhesive, which has covered
electrodes in the step of formihg an adhesive coating film
on semiconductor chips, thereby exposing the,electrodes.
[0003]
There is also known a method in which an element is
surrounded with a resin spacetr having adhesive prope;ties
and a substrate such as glass is affixéd te a top surface
to form a hollow structure so as to form a hollow package
: séch as an image sensor or MEMS (see Patent Document 1).
An adhesive having both variocus mounting reliabilities and
photosensifivity is also required in this applicaticen.
[0004]
Materials containing a polyimide resin pxecursér as a
base aze'proposed as an adhesive having a photosensitive
function {seé Patent Document 2). However, these materials
must be thermally cured at a high temperature.of 300° or
higher for an imide ring-closing reaction and therefore had

a problem that thermal stress at the time of cooling



~ silicon wafer or a glass substrate was sometimes insufficient because of large thermal stress of a
soluble polyimide. As described in Patent Documents 4 and 5, when a skeleton having high flexibility,
like aliphatic ether diamine is introduced, there were a problem that solubility of polyimide in an alkali
developing solution decreases, resulting in poor resolution at the time of development, and a problem
that an adhesive strength decreases since a cross-link density decreases. In polyimide having a
carboxylic acid group, solubility in an alkali devetoping solution is improved. However, there was a
problem that polarity of a resin increases and thus hydrophilicity increases, resulting in poor insulation
stability. [0007 r e Sy objett of tve préSent nvémtionds &g provite rephigtosenditive adhesive
composition which can be developed with an alkali developing solution after exposure, and exhibits
high adhesi#eBieagth if easé & thérnscirfpréssionBoiiting orkd SlibstratesafdaS Also excellent in
insulation stability. Means for Solving the Problems %0008] The pre;ent disclosure is directed to a

photosensitRE RS A REMposTton ineitiding ™ (AT Bn B poxy tompsind *B) Fsdtibf polyimide, (C)
a photopolymerizable compound, and (D) a photopolyraerization injtiatar, whelgin the epoxy
r

compound (%Ssc%ntalns an epoxy compound répresented By the general formula (1), and also the

soluble polyigide (B)has.adgsidue of the diamine represented by the general formula (2): [0009]
[Chemical Formula 11 [0010] In the above general fotmula (1), m and n are

Prior Art Documents

Patent Documents

[0005]

Patent Document 1: Japanese Unexamined Patent Publication
(Kokai) No. 2008-286877

Patent Dacﬁment 2: Japanese Unekamined Patent Publication
(Kokai) No. 04-337380

Patent Document 3: Japanese Unexamined éatent Publication
(Kokai) No. 2008-281597 |

Patent Document 4: Japaness Uﬁexémined Patent Publication
{Kokai) No. 2008-88403

Patent Document 5: Japanese Unexamined Patent Publication

(Kokai) No. 2006-221453

Disclosure of the Invention
" Problems tc be Solved by the Invention
100063
However, in resin design described in Patent Document

3, thermocomptession bondability to a substrate such as a



integers of O or more, which satisfy the relationship; 1 S S 10. [0011] [Chemical Foinrula 2] OH (2)
H2NRR5t4H2 [0012] In the above general formula (2),,R1 to R6 may be respectively the same or
different and are selected from the group consisting of a hydrogen atom, an alkyl group having 1 to 30
carbos slams; an=Alkexy-groupshawng duto:30 casbon atemseahalegemnsa stitfdre growge,za sitro group
and a cyano group. [0013] The present disclosure also includes a photosensitive adhesive sheet
including a*sugigort. aewia oating fifm madé ofthédbicveshbitdsedsitive atihesive compesition formed
on the support.S$0014] The present disclosure also includes a semiconductor device including a

plural B bF BabStRABE Y sifbstrate ard SReF memBers SiRTeh 8 Bshdebsd ebtfrdihtr thtough a
cured prpductqf the. above photosensitive adhesive comaasition, Effects of the Iovention  pac
solubility of polyimide in an alkali developing soclution decreases,
regulting in poor regolution at the time of development, and a problem
that an adhesgive strength decreases since a cross-link density
decréases. In polyimide having a carboxylic acid group, solubility in
an alkali developing solution is improved. However, there was a
problem that polarity of a resin increases and thus hydrophilicity
increases, resulting in poor insulation stability.
[0G07]
An object of the present invention ig to provide a photosensitive
adhesive composition which can be developed with an alkali developing
solution after exposure, and exhibits high adhesive gtrength in case

of thermocompression bonding con a substrate, and is also excellent in

insulation stability.

Means for Sclving the Problems
[0008]
The present digclogure is directed to a photosensitive adhegive

composition including:



[0015] According to the present invention, it is possible to obtain a photosensitive adhesive
composition which can be developed with an alkali developing solution after exposure, and exhibits
high adhesive strength in case of thermocompression bonding on a substrate, and is also excellent in
insulation stability. Mode for Carrying Out the Ihvention [0016] - The photosensitive adhesive
composition in the present invention means a composition which can fom a pattern by
photolithography; and also can be bonded to other members by theLmocompression bonding. There is
no limitation on the shape of the photosensitive adhesive composition before curing, and examples of
the .shape indludedicgidfiincgheetagplied on the support and the like. [0017] . The photosensitive
adhesive composition of.the present invention contains an epoxy compound (A), a soluble polyimide
(5), a photop&lynferiabie c6mpdtiHTE%nd a photopolymerization initiator (D). [0018]  The epoxy
Ii%rrnrrﬁ)glt;ng] (< d%c%%ﬁgggp%a%e%%héggtﬂd {;%%E%Sﬂgﬁd g\r{lg*ne general formula Cl) [Q.019] [Chemical -

(DY a photop@lymeriiatioﬁ initiator, wherein the epoxy
coampound (A} contains an epoxy compound represented by the
geﬁeral formula (1), and aiso the soluble poliyimide (B} has
a residﬁe of the aiaminé répresented by the general formula
{23 .

[0C0&]

[Chemical Formula 11
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In the above general formula (1), m and n are
integers of 0 or more, which satisfy the reiafionship: 1=
< 10.

(00111

[Chemical Formula Z]
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In the above general formula (2),‘R; to R® may be

respectively the same or different and are selected from



In the above general formula (1), m and n are integers of O or more, which satisfy the relationship: 1 m
+ nl10- [0021] The epoxy. compound represented by the general formula (1) is a tempound which
has two epoxy groups in the molecule, and includes one or more propylene oxide (-03H60- ) units.
Examples efiherepoxscempoynttinclude rAREKARRSINAregistieredtrade mark)id P-4000%,)
EP-4003S ,(manufactured by ADEKA Corporation) and the like. [0022] The epoxy compound
representedrh\ethengeneral forknld (1 eap iprove the trossilirfedensitybfes cubingofdyen,
photosensitive adhesive composition and also can improve the adhesive strength by use of an epoxy
'‘group? THE EFBRY ToMiBoud <3 RagtRerefett CapatiiBbfdncidasing the rate of dissolution of a
photo?%raiigiye adhesive composition in :an aqueous alkali solution, and also capable of improving" the
resolution at the time of development, since a propylene oxide Unit iholuded has Moderate
hydfbphimtyrfé”@?é@é’ﬁ% hydrephiicity of an£poky. cemapound is.increasedby,adjysting the number
of repeating units of propylene .oxide (m + n) to 1 or more, and more preferably 3 or more, and thus
develepahitity ofiaiphnataSensitiveadhesiveagampositiondn:an agueeusialiali salutiatebegpbmes
satisfactory, In contrast, in case of using an epoxy compound including no propylene oxide unit (a
compand of cthel géner s dbmauice (Danpwhichiipr= fexr®ddevelopabitityrsfza-photosensitive adhesive
composition deteriorates and thus development takes much mere time and resolution becoMes worse,
unfavdr%w.]When the number of repeating units of propylene oxide is too large, the cross-link density
decreases, I(;;%ding to the qcecrgase in adhesi%fssc'greq t@ll'wgsrefoare, ér@p J{Cng ia Lpéggerabg/ adj:%sted to

1 . . ;
10 or less, a ?noPerSrSe erablylf%r?e‘”z'éisr-eAs escribed above, the number of repea?mg anits of

propyleneiexde{mn),is piefergbly-adiysted o L .or more and, 10.orlessrand mare preferahly 3 or
more and 7 or less, so as to compatibili2e the developability with the adhesive strength, [0023]
The ceonteft ofthe epmasaompoyadiAdbisdesiratlyddiv by weight ermaieand50% dyaneight or less
based on the total amount of components (A) to (C). When the content of the epoxy compound is
adjustebictocEsyshy ieightbe miore, epidbrors praferably 20% by weight Or more, in case of
performing thermocompression bonding of the photosensitive adhesive composition coating film after
development and the substrate, the viscosity of the composition decreases and thus a thermal flo'w'
amou%tfipgr%ass%sf agg eti IEvaedhceiséon to a sUbStrate with a step is also improved. Herein, the thermal
flow amount means a parame?er which indicates, to what extent, can a photosensitive adhesive
compogsitieq flow when the photosensitive adhesive composition is heated and pressurized. The
measuring method will be described in detail hereinafter. From the viewpoint of heat resistance and
developabilitgcherenmigntef threpoxycorpaunefA) ispreferably 5%y Wweight ostess and more
preferably 40% by weight or less, based on the total amount of components (A) to (C). [002-4]
photogengitive adhesive composition which can be developed with an

alkali developing solution after exposure, and exhibits high adhesive
strength in case of thermocompregsion bonding on a substrate, and is

also excellent in insulation stability.



The photosensitive adhesive composition of the present invention may contain one or more kinds of
epoxy compounds other than those of the peral formula (1). In this case, the content of the epoxy
compound (A) is calculated, assuming that. the total content of an epoxy compound represented by
the general formula (1) and an epoxy compound other than that of the general formula (1) is the
content of the component (A), and the content of the epoxy compound is preferably within the above
range: In case of containing the epoxy, compound other than that of the general foimula (1), the
content of the epoxy compound represented by the general fouula (1) is preferably from 30 to 99% by
weight, andumdte preferably fromy 5040 arhby Weights incthe entire epoxy compound. [0025] There is no
particular limitation on the epoxy compound other than that of the general formula (1), and examples
thereof includ&@ bfsphenol A type epoxy compounds manufactured by Yuka Shell Epoxy Co. Ltd under
the of trade name of EPIKOTE 828, 834, 1001, 1002, 1003, 1004; 10.05, 1007, 1010 and 1100L;
o-cresol novolak typ& &pBR -Eﬁﬁ?ﬁb%ﬁw%vr‘ﬁaﬁﬂﬁe&d%ﬁ W?HQﬁjshéﬂIEp}d&ytég. Ltd under the of trade
name of EPIKOTE ESCN-220L, 220F, 220H, 220HH and 1§05L6§égovolak;¥%% eé)oxy compounds
manufactur%ﬁebeileﬁ?uka{’ %Yf%éﬂTE‘poxyn[Efo.n]_td‘-fl under the trade name of EPIKOTE 1 B2H60, and those

manufacturgd oy NIPRONKAYAKU Q- LTR, undex the radename of FRRN-502H; naPhthalene

aralkyl novolak type epoxy compounds manufactured by Nippon Steel CheMical Co., Ltd. under the
trade nameafraN-37&xand ESN, 185 :anstbiphensktypr epaxyieamporhngdssnarutastured by Yuka
Shell Epoxy Co. Ltd undet,the of trade name of X4000H. It is also possible tb exemplify, in addition to
the above coimpiduaitis; bisphenot Agiygidybdtheh ey peheposessmpouadsdbisph&rol F glycidyl ether
type epbxy compounds, novolak glycidyl ether type epoxy compounds, glycidyl ester type epoxy
compoundsSgRrd BhiiRe ifiF€ EPoRY EdRpoLRI, EFGERdiphatit édtiky dbHounds and aromatic
epoxy compounds- [0026] organjc solvent (at 25C) af amide-based solvents such,as
N-methyl-24%foiid6ne 1N-Aimé ce?gr%ﬁa&e, ﬁ@dﬁ%@tﬁyﬁo‘%%nﬁag?ﬁ?\ﬁnﬁnﬁiyr}:oqi%one and
14,Nd|ethy|@r gmide; y-butyrolactone; and ether-based solvents such as methyl monoglyme, methyl
diglyme, metﬁy triglyme, ethyl monOglyme,_ethyl diglyme, ethylene glycol monomethy! ether,
ethylene glygceh monoethyl ether, propylene glycol monothethyl ether, propylene glycol monoethyl
ether, ethylene glycol dimethyl ether and ethylene glycol diethyl ether, in. the amount of 1 g or ore.
[0027] The solutie pphdmice:(B)iis preferdblysalkali solubles Theoalkali soluble polyimide means
an alkali soluble polyimdie which dissolves in 100 g of an aqueous 2.38% solution of
tetramethyl@aEFsHIGminyto%iderat 22BEHATHRe BinGWTBf 1C§BPTHOFE. [8028]2 SOTHE SBluble
polyiMide (B) is obtained by a reaction of tetracarboxylic dianhydride with, diamine, and has a residue
of tetracarbBWlHéﬂﬁyd‘r%e afid TS é’f“(ﬁﬁﬁﬁggﬁlﬁ tﬁ@‘%%@géﬁi[ i?‘u%nﬁ&%i, the residue of
tetracarboxylic dianhydride and the reSidue.of diamine preferably have a structure which (1) include
less benzeréhﬁ%g?,p ? I&?%’Ié%éel%n%légﬁéﬁ%vﬁght I{'z:ltr?)d'is bulky, and also (3) has a lot of bent portions
such as an etygf dpnd. The interaction between molecular chains is decreased by such a structure,
and thus solubility of the soluble polyimide in an organic solvent is improved. It is desired that the
soluble polyimide (B)Hms:=aralkalicsaioiladungtional gralip sosas wpdaevelopmyithiad aqueous alkali
solution. The alkali-solubte functional group is an acidic functional group, and specific examples

~ thereof inclutra phenbdie hporoxykgmnripe Becarbexygkéup and the like. From the Viewpoint of
obtaining high insulation stability after curing, it is preferred to contain a hydroxyl group having low
polarity. [00 @]019] As described above, the soluble po yimide (B) has a diamine residue represented
by the generi%gggnngulal(z%in thel%re§?nt inventilon.

ca ormu
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[0020]
In the above genesral formula (1), m and n are

integers of 0 or more, which satisfy the relationship: 1 =



[0030] [Chemical Formula 4] [0031] In the above general formUlaPJ to R8 may be resoettively the
same or different and are selected from the group consisting of -a'hydrogen atom, an alkyl group
having 1 to 30 carbon atoms, an alkoxy group having 1 to 30 carbon atoms, a halogen, a sulfone
group, a nitro group and a. cyano group. From the viewpoint of organic solvent solubility of polyimide,
and alkali solubility, RI to are preferably selected from a hydrogen atom and a sulfone group. [0032]
Since a hexafluoroisopropylidene group has a large molecular weight and is bulky, cohesive energy of
polyim de decreases, resulting in decreased surface tension of a photosensitive adhesive composition.
Whereby, itpecomes easy to remove a support after affixing the photosensitive adhesive composition
.applied on the support by lamination on a silicon wafer, and thus bondability to a silicon wafer is
improved. Frémethe viewpoint of improving the bondability to a silicon wafer, it is preferred to have 20
mol% or more of a residue of the diamine represented by the general formula (2) in the entire diamine
residue. From the VieWWp&REBTtHETSABME ase-atfiesivebrbpeftles, @reedatent Fhel fesidue is
preferably 95 mol% or less. [0033] . . The soluble pelyimide (B) may have- a residue of diamine

represented(ﬂiy)/ tHe fAlowiRg YEREraTorue®) {033 feNe MicarEDrmild BF [00S5] In the
general fO”HH_'f‘g@’ﬁé,VQBE%?G{‘IE%E%Q@S'S&%; éﬁm 2y rzdlpgligceg}o%q(:%['](@%gléggo' ora 5'”9'6_

bond, and P and Q respectively represent a rbxyl group o rboxyl group_ ]-

Examples of thg diamine:campoundseprasenied by the.general fornulags) iaghuge diamine
compounds having a phenolic hydroxyl group in the molecule, for example, hydroxybiphenyl

compoundsrstEiias; 385 tiedine:4 di-adibydroxydipheayl 404 ;diamino-333-dihydrOXybiphenyl and |
4,4'-diamino-2,2'-dihydroxybiphenyl; hydroxydiphenylalkane compounds such as 3,3'-diamine-4,4'-
{manufactured by ADEKA Corporation) and thes like.
10022)
The epcxy compound represented by the general feormula
(1) cap_improve the cross-link density éfter curing of &
phOtoSensiﬁive adhesive\composition and alsc can improve
the adhesive strength by use of an epoxy group. The epoxy
compound also has the effect capable of increasing the rate
of dissolution of a photosensitive adhesive compesition in
.an agueous alkali solution, and él;o capable of improving
the resolution atuthg time of development, since a
propylene oxide unit ihéluded has moderéte“hydfbphilicity.
?urthermore, Hydrophilicity of an epoxy compound is.
increased by adjusting the number of repeéting units of
propylene oxide (m + n} to 1 or more, and more preferably 3
or mere, and thus developability of a'photosensitive
adhesive composition in an aqueous alkali solution becomes
satisfactoxy.:. In contrast, in case of using an epoxy

compound irncluding no propylene oxide unit (a compound of



dihydroxydipheftyl ethane, dihydroxydiphenyimethane, dihydroxydiphenylmethane, 2,
2-bis[3-amino-4hydroxyphenyl]propane, 2,2-bis[4-amino-3- hydrOxyphenyl]propane and
2,2-bis[3-amino-4- hydroxyphenyllhe XaflUordpropane7 hydroxydiphenylether compounds such as
3,3'-diamino-4,41-dihydroxydiphenylether, 4,4'-diamino-3,3'-dihydroxydiphenylether and
4,4'-diamino2,2'-dihydroxydiphenylether; hydroxydiphenylsulfone compounds such as
3,3'-diamino-4,4'- dihydroxydiphenylsulfone, 4,4'-diamino-3,3'- dihydrOxydiphenylsulrone and
4.4'-diamine-2,2'- dihydroxydiphenylsulrone; and the like; or diamine compounds having a carboxyl
group in the: moleguer suck as:3:3 -dicarpoxy-4:4 rdaminediphenylmethane 1 [B937] 1 case of having a
residue of the diamine represented by the general formula (5), the total content of a residue or the
diamine représenteidiythengenerat forohda (2pandarresiduecof the dWiarhine tepresented by the
general formula (5) is preferably 95.mol% or less in the entire diamine residue, from the viewpoint of
increasing théwhetrical FEsistahcé akeP cliHRG arerpteveRifingtdteiviatorn oPthe reliability due to

water absorption. [0038] It is preferred that then__solub e polyimide (B) 'further has, as a diamine

residue, a re§idtE ot didkive réﬁ%gé?ﬁ}t%ﬁg&ythe GRRBral 16rHiiaREY frdm H&GizWdbint of improving
thermocompression bondabili lowyeri I transitian t erature, [0039] [Chemical Formula
6] H2N--(C) "ANF2 (4) & ¢[882&%]/e ne &%Ht]ﬁeﬁg%gcﬁgl %%?h%%a’ (%E:g w%\!::ﬁesa ré%%% from 2 to 10. When

"a" is 2 ot mauesthe efiect.ofsoftening.due 1 anetherbond isimproyeds: and 4hus the glass transition
temperature can be lowered, resulting in improved thewocompression bohdability. In contrast, when a"

is 10 or less; thexeselutiortistepraved witheutexering anfadverde infllienceson devaldpment. In
addition, when "a" is within the aboVe range; a molecular chain length between imide groups falls
within an appropraste.ranye. Theeefores fre xédularitycst the ¥Helectfardd#Hy iPRapRvedcand thus
chemical resistance and heat resistance after curing can be enhanced..From the viewpoint of
obtaining hi§hFe85MEsH IRGt fSmBrd phdfetbly & GtieB Brohtiife FRWHoINTof preventing peeling of

the exposed ortlogflgrc;a%%e ofa dde\{leslgggg éNo't ‘agdra%grogsaaxgléalﬁqlgg‘ori gggj prgl\{gntlng the a_dheswe
strength fro déjcrreasmg w?‘[houljcausmg rastic 'deterioration of orientafion pfoperties of a resin, the

content of the tesidue of diamipesrepresented bydhe generaldormula () o
compatibil;ze the devglopability-with the a&hesi%e strength.
[0c23]

The content of the epoxy compound (A) is-desirably
15% by weight or more and 50% by weight or less based on
the total amount of components (A} to {C). When the
content of the spoxy compound is adjusted to 15% by weight
or‘more, and more preferably 20% by weight or more, in case
of pérforming thermocompressicn bonding of the
photosensitive adhesive gompositioﬁ coating film after
development and the substrate, the viscesity of the
compositién decreases and thus a thermal flow amount
increases and tight .adhesion fo a substrate with a step is
also improv@d; Herein, the thermal flow amouﬁt means a

parameter which indicates, to what extent, can a



is preferably 50 mol% or less, and more preferably 40 mol% or less, in the entire diamine residue.
[0041J The soluble polyimide (13) may have, in addition to the above diamine residues, other
‘diamine residues as long as the effects of the present invention are not impaired. Examples of the
residue include residues of diamine compounds, for example, diamines having one benzene ring, such
as 1,4-diaminobenzene, 1,3-diaMinobenzene, 24- diaminotoluene and
1,47diamino-2,5-dihalogenobenzene; diamine having two benzene rings, such as bis(4-
-aminophenyl)ether, bis(3-aminophenyl)ether, bis(4- aminophenyl)sulfone, bis(3-aminophenyUsulfone,
bis(4- aminephenyiunathanes bis{g-aMinephenyinethane, bis(4- aminophrnyl)Sulfide,
bis(3-aminophenyl)sulfide, 2,2-bis(4- aminophenyl)propane, 2,2-bis(3-aminophenyl)propane, 2,2-

- bis(4-aminophenyBbbexdftuorepeofiane; vedianisidine rotofidine areck tatidinesdlfonio acid; diamine
having three benzene rings, such as 1,4-bis(4-aminophenoxy)ben2ene, 1,4- . '
bis(3-aminophenexy)beridenel e b4 amindphiehyysenz A, Pa-is@-amitephényl)benzene,
ot,a'-bis(4-aminopheny1)-1,4- diisoprepylbenzene and _a,al_-bi§(4-gminoghenyl_,)-l,3-
diisopropylb&fizéheé; Bifings Hating fodrBenZEhe ge8udh a8t heat resistance ,
2,2-bis[4-(4-amingophenoxy)phenyllpropane, 2.2-bis[4-(4- aminophenoxy)phenyl]hexafluoropropane,

2 2 bisia (4 A s Euase o4O o En Sy ot |
9,9-bis(4-an1i9099@@gl}fé%q@ng@p%fg19@3@&45 aginopbenylianthracene; apddbeyike. [0042] Itis
preferred that the soluble polyimide (B) has a residue of an acid anhydride represented by the general
formula (3). {0@48}{Ghergical Germulasy] 044k on Sinee echexafluscaisepropylidene group has a
large molecular weight and is bulky, cohesive energy of a soluble polyimide decreases, resulting in .
decreased surfasentamson(éfia photdsensitive adhesive composition. Whereby, it becomes easy to
remove a suppott after-affixing the photosensitive adhesive composition applied on the support by
lamination oh"&4flicon wafer, and thus bondability to silicon wafer is imp/loved. From the viewpoint of
improving the bondability to a silicon wafer, it,iaﬁ)refe;red to have 20 mol% of more of a residue of the
acid anhydride repréS&n®Rd By e dbove  Geretar fonnul (3FiA the entir€ tiarmine residue. From the

vieWpoint o e, fedbieand 896(&%{9 nrgpedies. e caatent of the; residueris preferably 93 mei% or

less. [0045]% e soluble polyimide (B) may have, in addition to

compounds other than those of the génerzl formula (1). In
this case, the‘content‘of the epoxy compound (A) is
calculated, assuning that ths total content of an epoxy
compéund represented by the general formula (1) and an
epoxy compound other than that of the general foﬁmula (1)
is the content of the component (A}, and the content of the
epoxy compound is preferébly,within the above range. In
case of containing the epoxy compound other than that of
the general formula {1}, the content of‘the epoxy compound
represented by the general foimula {1) is preferably from
30 to 99% by weight, and more preferably from 50 to 99% by"
welght, in the enﬁire epoxy compound.

(0025}

There is no particular limitation on the epoxy



the above acid dianhydride residues, other acid dia hydride residues as long as the effects of the
present invention are not impaired. Examples Of the other acid dianhydrides include pyromellitic
anhydride (PMDA), oxydiphthalic dianhydride (ODPA), 3,3',4,4'-benzophenonetetracarboxylic
~dianhydride (BIDA), 3,3',4,4'-biphenyitetracarboxylie dianhydride (BPDA), 3,3',4,4'-
diphenyisulfonetetracarboxylic dianhydride (DSDA), 2,2'- bisj(dicarboxyphenoxy)phenylipropane
dianhydride (BSAA) and the like. [0046] tt is preferred that at least a portion of the terminal of the
soluble pblyimide (B) is blocked with an aniline derivative or dicarboxylic anhydride. Whereby, it is
possible toeasiy adiuss the weightaverage ofolebulas weightiofthersolublé polyiatide within an
appropriate range. It is epected to suppress an increase in viscosity due to croes-linking of a terminal
functional greeprihe anilireeddriviativets preferably PoanfindbEfz e asid, 3°ARMHGEénzeic acid,
4-aminobenzoic acid, 4-aminosa|ic¥Iic acid, 5-aminosalicylic_acid, 6-aminesalicylic acid, 2-

aminobenZEABSHFSHIE 58RI, Y aNGheryehesBRBRRE &id, A -Emilstienzendstifortit 2k,
2-aminophenol, ,3-a£ni£1}gﬁp<%8ﬁgl, & é‘g?gg%hewo%‘a”iié‘f?ﬁfli"%ﬁ@?" i%@%ryimﬂ&igghenol, 4-

aminothiopﬂgﬁlgl Srthed is possible td preferably use’ as thé dicarbokylic anhydride, maleic

anhydride, ppnalic annydrg, ’ﬂ%i@ﬁﬁwﬂé@@%@yq{éﬂ%l%@fﬁ@n@ isapbexisanygride,
5-norborne§§%- dicarboxylic anhydride, 1,2-dicarboxynaphthalene aﬁér%%l]ride, 3-hydroxyphthalic

anhydride anghtheslike: {Q4Hy vuThe sveight aYeragernolectaraneight oftheosoltubledpolyimide (B) is
preferably 10,000 or more and 100,000 or less. In case of containing two or more kinds of soluble
polyimides rihaaveightaueiage moletuki WeigREotat |8astond kiHtHamohgth8Memay be within the
above range. When the weight average molecular weight is less than 10,000, the mechanical strength
may sometiriESdadieasEeresiitng FraBIEased BARESHETSHERgY THe ReighBaberage molecular
weight is preferably 12,000 or more. In contrast, when the wei lecular weight is more
than 100,066°3%¢ defelopability Withar 25udas glk%ﬁ%%llﬁro%gr%}%gﬁé u%%%jée'ter?c?r(gte, resulting

in ge”eraﬂogr}g?j?%aevn?é%%@s@gﬁ%%%u%g he-weight:average molecylapweightds preferably 50,000 or

less. The w verage molecular weight in the present invention is determined by measuring Using

a gel permeation.chromategrapbitmetthiod;(GREmethod) and.calylating i tesmstaipolystyrene.
[0048] The photosensitive adhesive composition of the present invention may contain a soluble

polyimide whighkydeespot.containdiafizine wf the gendratfom|s {2 In fispase lthectotal content of
the entire soluble polyimide is calculated as the Content of the component (B). - In case of containing

other solubletsblyinfides, theeontastortaBsofibIS Vol imidaeohtElinag tafftthe ,general

biphenol type epoxy compounds manufactured by Yuka Shell
Epoxy Co. Ltd under the of trade name of X4000H. It is
also possible to exempli%y, in addition to the above
compounds,rbisphenol A glycidyl ethér type epoxy compounds,
bisphenol F §1ycidyl ether type epoxy compounds, novolak
glycidyl ether type ¢poxy compounds, glycidyl ester type
epoxy compounds, glycidyl amine type epoxy compounds,
cyclic aliphatic epoxy compounds and aromatic.epoxy
compotnds.
[0026]

The soluble polyimide (B} in the present invention

means a soluble polyimide which dissolves in 100 g of any
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formula (2)preferably from 30 to 99% by weight, and more preferably from 50 to 99% by weight, in the
en soluble polyimide. [0049] There is no particular limitation on the method for the synthesis of a
soluble pclyimide (B), and the soluble Polyimide can be synthesized by a known method using diamine
and tetracarboxylic dianhydride. For example, a polyimide precursor is obtained by employing a
method in which tetracarboxylic dianhydride and a diamine compound (may be partially substituted on
an aniline derivative) are reacted at a low temperature; a method in which a diestet is obtained by a
reaction of tetracarboxylic dianhydride with an alcohol, and then the obtained diester is reacted with
diamine (may penpartialy substitgted bh an) anilinexdedeatiee)in the presércesofa candenaing agent;
or a method in which a diester is obtained by a reaction of tetracarboxylic dianhydride with an alcohol,
and then rénainidgytwe2carboxyl-grirmps ard SUbjedted ko befP chiermitatidh- &nd reacted with diamine
(may be partially substituted on an aniline derivative); and then a soluble polyimide can be synthesized

from the poliffde BrEFSErEy e mBIGYing B kmaE fhitatioh Mathdl.Y0050]  The photosensitive
adhesive composition of the present invention, contains a photopalymtr c und (C) and a
photopolym%gr]gé I ri ?r?l jator B?.’TP(e %ﬁ%yorp%fﬁ%ﬁ?:%le%%%n%ﬁé? (é%a:’:gégir_e%e@“gglyg compound
having at legst.gn g%g@ﬁﬁe%%@l@ﬁ@ﬁ IRthe olgggl%m@garﬂ@lggﬁﬂep@@{m%@e, a compound
having a group selected from a vinyl group, an acryloyl group and a methacryloyl group. [0051]
Examples of the phatepalymarzablersompound4E) instide diethyjene glyeabdiassylate, triethylene
glycol diactytate, tetraethylehe glycol diacrylate, diethylene glycol dimethacrylate, triethYlene glycol
dimethacryleteydetraethylerenglycolydindethavrytdtdy iriméthstol proparicl diaerylatec timethylolpropane
triacrylate, trimethylolpropane dimethacrylate, tritethylolpropane, trimethacrylate, styrene, '
a-methylstyrsmere2hahyaidfaphtRaene ! trRdEofTepeRyBeRLENe, SHhethyistyrene,
4-methylstyrene, 2-vinylnaphthalene, butyl acrylate, butyl methacrylate, isobutyl acrylate, hexyl
acrylate, is&owja%?ﬁa%l,%@&orﬂﬁ“gg@%ﬁte,eiggﬁgrn@?%éiﬁgc‘fry?%%, 86/’&885@% ™e %tgrylate,
1,3-butanediol diacrylate, 1,3- iol dimethacrylate, heopentyl glycol diacrylate, 1,4-butanediol
diacrylate, f%-rbﬁénéé\‘l‘oit ‘?n%?m@éﬁ ate, 1,6-Rexanediol diacrylate, 1,6-hexanediol dimethacrylate,
1.,9-nonaneqi@bglimethacrylate, 1,10- decanediol dimethacrylate, dimethylol-tricyclodecane diacrylate,
pentaerythritol triacrylate, pentaerythritol tetraacrylate, Pentaerythfitol tri-ethacrylate, pentaerythritol
tetramethacrylate, dipentaeiyibtito Ihdxaaciylate; Blipertapngtirtoiihexamethdcrylate, 2- hydroxyethyl
acrylate, 2-hydroxyethyl methacrylate, 1 37 diacryLoyloxy-2-hYdroxypropane, 1,3-dimethacryloyloxy-2-
hydroxyproparieimethy|8hebisaéildmiviel NeNEirmethy e anTE8 "R -Aetiidiadylamide, 2,2,6,6-
tetramethylpiperidinyl methacrylate, 2,2,6,6- tetramethylpjperidjnyl acrylate, N-rnethyl-2,2,
6,6tetrarnetAyIpiret i H’é‘tﬁ%ﬁ/l%f’mﬁéﬁ%gﬂf%,é‘p te@a@ngth%piE‘élri("fllﬁﬁleé)éarélate, ethylene

oxide-modifgd psphenl A discrylate, siylene oxide:medied.bisphenol Agimeihacryate, propyiene

oxide-modifiét ‘blspﬁ;gné]l &%%crylate, propyleng oxide-modified bispbenol A methacrylate,

. proboxylated;gthaxylated hisphenpol diagrylate, propoxylated-ethoxylated bisphenol A dimethacrylate,
N-vinyl pyrrolidone, N-vinyl caprolactam and the like. These compounds can be used alone, or two or

more kinds ¢ftheg can be used in combination. [0052] Among these compounds, particularly
preferred . ’ . ‘
The soluble polyimide (B) is obtained by a reaction

of tetracarboxylic dianhydride with diamine, and has a
residue of tetracarboxylic dianhydride and a residue of
diamine. In the present invention, the residue of
tetracarboxylic: dianhydride and thes residue of diamine
preferably have a structure which (1} includes less benzene

ring, (2} has a large molecular weight and is bulky, and

also (3) has a lot of bent portions such as an ether bond.
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compounds include 1,9-nonanediol dimethacrylate, 1,10- decanediol dimethacrylate,
dimethylol-tricyclodecane diacrylate, isobornyl acrylate, isobornyl methacrylate, pentaerythritol
‘triacrylate, pentaerythritol tetraacrylate, pentaerythritol trimthactylate, pentaerythritel tetramethacrylate,
dipentaerythritol hexaacrylate, dipentaerythritol hexamethacrylate, methylenebisacrylamide,
N,N-dimethylaerylamide, N-methylolacrylamide, 2,2,6,6- tetramethylpiperidinyl methacrylate, 2,2,6,6
tetramethyloiperidinyl acrylate, N-methyl-2,2,6,6- tetramethylpiperidinyl methacrylate,
N-methyl-2,2,6,6- tetramethylpiperidinyl acrylate, ethylene oxide-modified bisphenol A diacrylate,
ethylene oxide-medified hisphenel A.dinethatadate: propylane oxidesmoadifiechisphenol A diacrylate,
propylene oxide-modified bisphenol A methacrylate, propoxylated-ethoxylated bisphenol A diacrylate,
propoxylatedrethaxytateddiisplzenal Aldirhethasnatel N-vinybpyirbkd o, dvinylcaprolactand the like.
[0053] From the viewpoint of obtaining a sufficient residual film after development, the content of the
photopolynisrizabié @emigoLifl (C)IATAE photdsaHsitive AdMEsVE Bompdsiticn Epreférably 20 parts
by weight or more, and more preferably 40 ari;sB yl\_{veight or Erei .kg_as@u%q e100 parts by weight of
the soluble Piintid& (3F FomrtHRYiEWPbT of Thproving hedt résistance of a cured film, the content .
of the photqpolymerizable compound (C) is.pref 1 rts.oy, weil rless,-and more
preferably 00’ %g%tgrbaﬂ/ wgf:g%%%r%eossé 06{%4]5%9%%(%m%$£%%1eap o%gcsﬁy%grsciﬁgfion initiator (D)

~ include benzgphepgpe campodngs such ashenzophesenenMidijessketonan acidic
4.,4,-bis(diethylamino)benzophenone and 3,3,4,4,tetra(t-butylperoxycarbonyl)benzophenone;
benzylideng eempails suehias 3dndisiskethytaminabapydidenelNenfethyled-pigeridone and 3,5-

~ bis(diethylaminobenzylidene)-N-ethy1-4-piperidone;.cumarin compounds such as
7-diethylanihe®aarylsurieeiy 14, 6xdiavethy 1 S eRRAahinbEbRTari 3, 3RarBdibis(7- _
diethylaminocumarin), 7-diethylamino-3-(1- methylmethylbenzoimjdazolyi)cumarin and 3-(2-
benzothiaz& N 7EetHASHOEUMaTin SR Ataqdifofe Fompbitd <ith && 23 bdtynthraquinone,
2- ethylanthraguinone and 1,2-benzanthraquinone;. benzoi p jl as oin methyl ether
and benzoift ethyl &tfer Benzoin %stOBrroesf)% %ﬁeelar; t ?offrﬂ%gg\g] cé)%%%%rzogg sluc%?gg g
2,4-dimethylthig: tkﬂg.@,geﬁ-gxq_tgwhioxanthone, 2 diisopropylthioxanthone and
2-isopropylthioxanthone; mercapto compounds such as ethylene glycol di(3- me captopropionate),

. 2-mercaptobgpzthjazol , 2- mercaptobenzoxazole and 2-mercaptobenzimidazole; glycine compounds
such as N-phenylglycine, N-methyl-N-phenylglycine, N-ethyl-N-(p-:chlorophenyl)glycine and N-(4-
cyanophenyl)glycings odimse compbundsstichtdse] phbwylsl poiyimide (B) has a
butanedion-2-(o-methoxycarbonyl)oxime, 1-phenyl-1, 2- propanedion-2-(o-methoxycarbonyl)oxime,
1-phenyl-1, 3. 3F6BENEGBHDL0 BERPGRETBG JOkihB A -BRoFy R, Formula (2)" in - 7
propanedion-Z-(o-bgnzo )axime, Jgi_scgaisonitrosopropiophenone oxime)isophthal and
-1,2-octanec_ﬁ51r?1-sz-(8ﬁ Iﬁ’ﬁlg)brﬁeﬁyfl-z(o-behzoyloxime); aaminoalkylphenone compounds such
as 2-benzyl-Zs dimethylamino-1-(4-morpholinophemy1)-butan-l-one and 2-
Methyl-It4-(methylthio)pheny1J-2-morpholinopropan-I-one;

2,2'-his(o-chierephenyl) #4wudatetraphenylbiimidazole; and the like. Among these compounds, a
compound selected from the above benzophenone compounds, glycine compounds, mercaptO
coMpounds, oxiMe d_lompciggda, a-gminoalkylphenone compounds and

2,2!-Ois(o-chlorophényl)-4,4' 5, ehylbiimidazole is suitable from the viewpoint of
photoreaction. These Bfigtc [2&tioR, initiators are _used alone, or two or more kinds of them are’
used in combkh&tion: crivtion MtlatoF4$ mere preferably at oxime compound, and
partioUlaxly preferably’a
1-pheny1-1,2-pragaedion 25 oeth@§carbdiiii}oxime, 1-phenyl-1,2-propanedion-2-(6- benzoyl)oximei
bis(a-isonitrosopropiophenone oxime)isophthal, OXEO1, OXEO2 (trade name, manufactured by Ciba
Specialty Cheaticgls Inc.) and NCI-831 (trade name, manufactured by ADEEA Corporation). [0055]
The content of the photopolymerization initiator (S) is preferably 'front 0.1 to 40 parts by weight based
on 100 parts by weight ohthessaiutsle polyintide {BYXWhen twb.ofthore Kiids:af phistopolymeriZation
initiators are used in combination, the total amount is preferably within the above range. When the
content of tHeepREERbRRRETIZgRNSATRIG )i O A BT T Weidht of Aidie & polyinBrization reaction
of a polymerizable compound at the time f’f- exgosure Slgficiegrtrlly pgoc%%qg. In contrast, when the
content is 46 ParER e lght OF Flss™ ufficiéht YT Fanamittance ratio can be Taintained even in case
of a thick film, and thus a pattern can be forted. The content of the photopolymerizatiet initiator (D) is
appropriately selected within the above range, depending on the kind of the photopolymerization
initiator to be selected. - 13 - '




-[0056] Furthermore, the photosensitive adhesive composition may optionally contain a surfactant
for the purpose of improving tight adhesion between the photosensitive adhesive composition and the
substrate. The photosensitive adhesive composition can also contain inorganib particles such as
silicon dioxide and titanium dioxide, powders of polyimide or the like. The photosensitive adhesive
compOsition may also contain a silane cOupling agent, 4 titanium cbelating agent or the like so as to
enhance adhesion with the substrate such as a silicon wafer. [0057] Furthermore, the
photosensitive resin composition can optionally contain additives such as a Cross-linking agent, a
cross-linking, agcglerator -2 sensitizek2 dissplufionmadifisk 2 stabilizer angd-a defeamer [0058]
The photosensitive adhesive sheet of the present invention i8 obtained by folming a coating film of a
photosensitiveradhe sivexcempositiohogr:a,supporl. Tdtrese ispoapartculart imitgiononethe support, and
it is possible to use commercially available various films Such as a polyethylene terephthalate (PET)
film, a poiypheryraite saifige filmFasdapolyiniidedman Fhe Susragerbf borriing between the support
and the photosensitive adhesive composition coating film may be subjected,to a sufface treatment
with silibone® & 8t ESufinPadent ar sufmiurd %Htinﬁoig’é?ﬁ}béi?{/uré{a 0rthe like so s to
improve tight Qghe&ia eggg{elegsigilig/é&'h%gﬁils Qo}parti%ulgr Iirg'tatioré on th tQﬂC§Q§§S of the
support, and the Hickness is%ref%eralgly withina rangeyfriomgldlto 60 pra?rom he viewpoint of
workability. [0 . In addition, the photosensitive adhesive sheet may include a protective film on
a photosensitive adhesive cOmposition coating film so as to protect a surface. Whereby, it is possible
to protect thecsigface of the photosensitive adhesive sheet from pollutants such as dirt And dust in air.
[00601 Examples of the protective film include a polyethylene film, a polypropylene (PP) film, a
polyester film and tie tike. Ehérpratéétiverfilhs ippraferbbiiea ergtective fitm Raviag seall adhesive
strength with the photosensitive adhesive composition coating film. [0061] Next, the method for
producing aHGteEeRitive AFREsTEShbet BF tHe pregent iveRtiBR RN betde SFBETBEBW. The
photosensitive adhesive sheet of the present invention,can be obtained hy applying a photosensitive
adhesive co ;&&ﬁﬁSﬁ%anﬁ§ﬁ§%?%§ ﬁﬁtﬁﬁﬁfﬁﬁﬁ?gpﬁﬁﬁﬁ@%ﬁy§%ﬁﬁéﬁﬁu§ sénsitive adhesive
composition.yaspish. The:phlosarailye tesin,9mpasitan vajpish.g3p,bg obfalaeg by adding an
organic solvent to a . .

easy to remove a suppert after affixing the photosensitive

adhesive oomposition applied on the support by lamination
on a silicon wafef,~and thus bondability to a silicon wafer
is improved. From the viewpoint of improving the
bondability to a silicon wafer, 1t is preferred to havé 20
mol% or more of a residue of the diamine represented by the
general formula (2} in the entire diamine residue. From
the viewpoint of the flexibility and adhesive properties,
the content of the residue is preferably ?5 mol% or less.
160331

The soluble polyimide (B) may have a residuelof
diamine represented by the following geﬁeral Formula {5).
[0034]

[Chemical Formula 5]
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photosensitive resin composition. The photosensitive resin composition containing an organic solvent
used in the production process can be used as 4 photosensitive resin composition varnish-as it is. the
organic solvent may be any organic solvent which dissolves the photosensitive resin composition.
[0062] Specific examples of the organic solvent include ethers such as ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, propylene glycol Monomethyl ether, propylene
glycol monoethyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether and ethylene
glycol dibutyl ether; acetatea such as ethylene glycol monoethyl ether acetate, propylene glycol
menothethyl ether acetate, propyl acetate, butyl acetate, isobutyl acetate, 3- methoxybutyl acetate,
3-methyl-3-methox cetatg—methyl lactate, ethyl lactate and butyl lactate; ketones such as
acetone, methiyfhé ¥ "atetylAcéibte, meti®yl propyl ketone, methyl butyl ketone, methyl
isobutyl ketone, cy ntanor?e\arrd:g-heptanone; alcohols such es butyl alcohol, isobutyl alcohol,
pentanol, 4-methyl-2-pentanol, 3-methyl-2-butanol, 3-methyl-3-methoxybutanol and diacetone
alcohol; aromatic hydrocarbons such as toluene and xylene;' and others such as
N-methyl-2-pyFolidlone, N-eyclohexyl1-2- pyrrolidone, li,N-dimethylformamide, N,N-dimethylacetamide,
dimethyl sulfoxide afnd )é—butyrglactoqe. %OOGEI]_]h g’ J‘ue ogosgnsitiv%[gdhggiye composition varnish
may be filtered using’a ift&r BapET o a filtsr: fordid ho particular fimitatior on’a filtration method, and
pressure fiItL%tan ggiprg a Eﬁ?ﬁ pay'&@lg}c%r_qtai_nggo@ggtizc_lg diamster of 0,4 méq JJ:.OM&S, preferable.
[0064] Examples of the method of applying a photosensitive adhesiVe composition varnish to a
support inclygg aSRIALAAINGIPERO0USING BsiaRe: B SPraYCealng rpethes, o coating method,
a screen printing method, or a coating method using a blade coater, a die coater, a calendar coater, a
meniscus ceateispa Par goates, a roll coater, a comma:roll coater, a gravure coater, a screen coater, a
slit die coater or the like. The thickness of a coating film varies depending on the coating technique,
solid content@#ébiscosity of the varnish and the like, and the thickness of the film after drying is
preferably adjusted to 0.5 pm or more and 100 pm or less. [0065] An oven, a hot plate, an

infrared heater and#%&7Re TanYe G560 foridiying SATE ARiAg TERPerAtRE and¥hé dyind time may

be set withip 2 ange a which tha gyaanis. solvens pep.be.vangrizeh andLisprsferred to appropriately
. set within a?ange at which a paho osensitive resin composition coating film becomes an uncured or -
semi-cured state $pecifically, it is nrefarred:to diyat-a temperature,within:a.range from 40C to 120C
for 1 minUte to several tens minute's. The temperature may be raised in a stepwise manner using
these temperaiiies:\ip combipationrarexampleca heat eatmentmaydse carried out at 70C, 8000
and 90C fo.r each 1 minute. [0066] - Next, a semiconductor device as applications of the
photosensitieradhasid coirpogitiondat! phdtesensitive Adh@sivedgissatiof the présaitdnvention will
be described below. The seMicondUctor device of the present invention means_a semiconductor

device in which a iRt OF Lubsratl YOS SYBshARIATd ofve5RENTheRE &Pe HahtRB%0 each other
through a cur&g p%rodggt %f %thgosg@uiyg .adhesci)veéc(amposition. [0067] Examples of the substrate

include, butare nolflﬁmlteduto, a semiéondu&%fnéﬁbgtréte, an organic substrate, an inorganic substrate,

and a semicondustorelement apea« nane, 4,4’ -~diamino-3,3" -
dihydxoxydiphenylmethanef 4,4’ ~diaminc-2,2" ~
dihydroxydiphenylmethane, 2,2-bis[3-amino-4-
hydroxyphenyl]propane, 2,2-bisl4-amino-3-
hydrbxypheﬁyl]propane and 2,2-bis[3-aminoc-4-
hydroxyphenyljhEXafiuorbpropane; hydrezydiphenylether
compounds such as 3,3’ ~diamino-4,4" —dihydroxydiphenylether,
4,Q’—diaminOHB,3’wdihydroxydiphenylether and 4,4’ ~diamino-

2,2 -dihydroxydiphenylether; hydroxydiphenylsulfene
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circuit board in which circuits are arranged on these substrates. Examples of the semiconductor
substtate include semiconductor wafers such as Silicone and gallium arsenide wafers, and those
obtained by cutting these wafers.. Examples of the organic substrate include glass/base material
copper-clad laminates such as a, glass cloth/epoxy copper-clad laminate; composite copper-clad
laminates such as a glass nonwoven fabric/epoxy copper-clad laminate; heat-resistant and
thermoplastic substrates such as a polyetherimide resin substrate, a polyetherketone resin substrate
and a substrate's such and a pOlyimide Examples of the substrates such polysulfone-based resin

Substrate; f|%§nb$%g§%5§l¥g§teg £opper-clad film substgate copper-clad film subStrate; and the like.

inorganic substrate in e ceramic as an alumina substrate, an aluminum nitride substrate and a

silicon carbigle-spbstraie;: metalshased-Sukstrates sugh.asian allnginum base substrate and an iron
base subStrate; and glass: substrates. Examples of a constituent material of a circuit include a

conductor contaipingmeatala sogh asisilver gold ahd4Coppenramesigto: ‘containing an inorganic oxide,
a low dielectric containing a glass-based material and/Or a resin, a high dielectric containing a resin
and high dislébtyidreonstantinpiyahic paricies2h iREEl dficohtaiming adjladsbased material and the
like. [0068] Specific examples of the semjconductor device of the present invention will be

described bEfSW ISR IS deViceRaving YarBEs Struct el tietegently eeR proposed, and
applications_of the photosensitive adhesiye c ition o ent invention are not limited to the
fellowing e%h?plgcsgﬁ)% fxy—\ﬁﬂ gho{%%%%‘éu%%ées'v%R%E% affixed or a varnish of a
photosensitiy@@dﬂesive composition is applied, on silicon wafer with circuits and bumps formed
thereon to form a photosensitive adhesive composition coating film. Thereafter, the photosensitive
adhesive compositigi ceatiag fitmHs allowed te mdérgo patteiring byrexposure and development so
as to provide the photosensitive adhesive composition coating film, which covers the bump portion,
with an opemiegr Fherthad dbyained silivoankafef withia photdserisitivetadivdsiv@Bbfiposition coating
film and another silicon Wafer are laminated to each other so as to be able to connect electrically
through the Bfindp, F6RGWEE By theRRoESMPressi i BERARTY- SheBhdtbEei&THveE Blhesive composition

coating film js cured by heating the thus.obtained laminate. A. semiconductor.p e,having a
three-dimen%dﬁ%ﬁ%ltﬁ? yéarré%d PRianer laming & Q%SE RS 1{}%

reglidll J min re
satrucefure can bé o talne(j:]%y repeatlﬁg onding o silicon wafer
through a cyred. pradust af a;photgsensitiyg-adhesive compositien geatingdilnvinisuch a manner.

entire diamine residue, from the viewpoint of increasing
the chemical resistance after curing and preventing
deterioration of the reliability due to water absbrption-
[0G38]

It is preferred that the soluble polyimide (B)
further has, as a d;amine residue, a residue of diamine
represented by the general formula {4) from the viewpoint
of improving therﬁocompression bondability by lowering a
glass transition temperature.

[0039]

[Chemical Formula 6]

o)
HaN );(‘\ Nz (43
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[0070] Another example of the semiconductor device will be described. A photosensitive adhesive
sheet is affixed or a varnish of a photosensitive adhesive composition is applied; on silicon wafer with
an image sensor element formed thereon to form a photosensitive adhesive composition coating film.
The photosensitive adhesive composition coating film is exposed and developed thereby removing a
coating film on a sensor portion, while leaving a peripheral coating film. A glass substrate is laminated
on the remaining photosensitive adhesive composition coating film, followed by thermocompression
bonding. The photosensitive adhesive composition coating film is cured by heating the thus obtained
laminate.. In %L&Ci'szl manner, there can be obtained an image sensor wafer having a hollow structure in
whieh a sel\gllconductor wafer and a glass substrate are bonded through a cured product of a patterned
photosensitive adhesive compesitian geating filbasa partition wallh[0071] randk phetasensitive
adhesive composition, an a method of patterning a photosensitive adhesive sheet, and a method for
thermocompressiareboniing.of thiem $o dther membersndll deEfdescribbdsbdlorriyway of examples.
[0072] First, a method of forming a photosensitive adhesive composition coating film on a
substrate using & phetosehbitivelxiitsive éompesifien \araish&gppore will Bé Yescribed. The
photosensitive adhesive composition varnish is applied on the substrate. Examples of the coating

method incltBB s §pih EoatiHgHRBHOH Gsing ™ SHinnéH & o conting metifhd-"A screen printing and the
like. The thickness of the coating. film_varies depending .on. coatin I , Solid.content and
viscosity of the 58%&&1 gﬁ‘éﬁﬁé"%ﬁ‘é‘?éﬁ ftis %ré%fg%% tg%é% 'thé%r%)%%(;{%gitﬁeﬁgéive
composition, vamish go thatithg thickpess of thefilm, afterdrying-becames:3,&pm or more and 100 pm
or less. Then, the substrate coated with the photosensitive adhesive composition varnish is dried to
obtain a phetesesnsitiye aghesivereempasitioncoating fittavAbwguem a.hot plateldirtinfrared heater and
the like can be used for drying. The drying temperature and the drying time may be set within a range
at which therbrganie $olventtah be vdporidedyand #is preferrellRragsdpriatey set within a range at
which a photosensitive resin conositibn coating film becomes an uncured or semi-cured state.
Specifically LieREBreferEd 36 Ury &t 4 Apd&tre Mthih ¥ TAAGE i BIE PTEGE Jor i minute to
several tens minutes. J0Q73 In case of using a photosensitive adhesive sheet which includes a
protective fifrfi, thepro gtﬁfeljﬁl*Fne s Fg%lao&eeog gr%%ﬁtfﬁzthoezpr%t%s%ﬁ%ﬁi%%aaa e%%/%e'Ls el'Le% and the
substrate atg banded by, thermocompressiombanding sgthat they faceeagh.other ihe
thermocompression bonding can be carried out by a hot pressing treatment, a thermal laminating
treatment, a;thesmakvacumdaminali g-ireatment ansiibe likee Thedhprmacompression bonding
temperature is preferably 40C or higher from the viewpoint of adhesion to the substrate and
embedding itodhe substratg: Imasddrabipreveritdetéforation sheSslriphofpatiern $6fnation in
exposure and development steps, caused by curing of the photosensitive adhesive sheet at the time
Of thermocdrapressith BefHReL tHerfbdoRiiresdioh bty ienperdiife R¥RERSFEbly 150C or lower.

When the support film is removed after therMocompression bonding, the photgsensitive adhesive
coating filmﬁ)sc)i’é\ftlgr?tﬁélsﬁgést?atoef(%ff% OpERY I TH A AU Aels ,

solution and preventing the adhesive strength from

decreasing without causing drastic‘deterioration of
orientation properties of a resin, the content of the
residue’of diamine represented by the general formula (4)
is preferably 50 mol% or less, and more preferably 40 mol%
or less, in the entire diamine residue.
[0041]

The soluble polyimide (B) may have, in addition to

the above diamine residues, other diamine residues as long
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Next, the photosensitive adhesive composition coating film forthed by the above method is exposed by
irradiation with chemical rays through a mask with a desired pattern. Examples of the chemical rays .
used for exposure include ultraviolet rays, visible rays, electron rays, X-rays and the like. In the
present inventiois preferred to use i-rays (365 nm), h-rays (405 nm) or g-ray (436, nm) of a mercury
lamp. In the photosensitive adhesive sheet, when the support is a material which is transparent to
these light rays exposure may be carried out without removing the support from the photosensitive
adhesive sheet. [0075] In order tip form a pattern, the unexposed portion IS removed using a
developing ég'ué'g@ after gxposyte. the developingsplution is preferably.an agueous solution of
compounds exhibiting alkalinity, such astetramethylammonium, diethanolamine, diethylaminoethanol,
sodium hydrgxide,1patassiuahBygroxide; sodium caehenatepetassiting cartionrate, triethylamine,
diethylamine, methylamine, dimethylamine, dimethylamitoethyl acetate, dimethylaminoethanol,
dimethylamineatiylmethatntate: ayplohe Xylamines ethdernediamine dwxeenethyfemediamine. These
agueous alkali solutions may sometimes contain one or plural kinds selected from polar solvents such
as N-methyipyrretidonet N iNimelaferfamide SNN-imetifacetBfide, dimethyl sulfoxide,
y-butyrolactone and dimethylacrylamide; alc,oho,lr%] ‘EI‘JI%Z is methanol, ethanol and isopropanol; esters
t

such as eth§iERERE BRYYTORy MR &1;1&51%8% Ter Koethite RetHaE Siich as

cyclopentanpne, cyclohexanane, isobutylketon me IsqQhutyl. ne; and the like. [0076]

The deveIo6'1r:"1”1%1$1liL ggn %aévc:ér% eé%%t %/J%ér%%?hc?dl%&vsvhic%%ga ov}{()al e{vgeloping solution is sprayed
over a surfage.of a.6eafing bl of-a ﬁypﬂﬁleanﬁl}{@dgh%w@femgzgoaﬁ%q@kn is dipped in the
developing solution, together with the substrate and the like. Ultrasonic wave may be applied while

~ dipping a substraie i el developing, Salutiork 1 aradaitisne tlyd develtpirg soltion-may be sprayed

over a surface of'a coating film while rotating a substrate. The conditions at the time of development,

such as dewelopinghiene; devetdping stép, st rpiparaifeiof dngdvetopingeddiution may be conditions
which enable removal Of the Unexposed portion. In order to process a fine pattern and to remove the
residue betwBeR PRBBME. itid PréffredPiiat %W@@é%@ﬁﬁﬂﬁ‘s‘gﬂﬂrﬁfé?ecar ed ot &ftér removal of the
unexposed portion. [0077], _ After the development, a.rinsing treatment may be carried out using
water. The gﬁgiﬁﬁ ]?rl[(la%?r\ﬁehFFhoa%/aﬁ}ee b;rzrf(‘e%dﬁ%ﬁ"tsu ?ng Water gc%rﬁfiﬁlr% %ﬁ)c%rﬁ%ls EOCC% as ethanol and
isopropy! algghol, ot gsters, guch, asethvldactate.and propylene glycol «manamethyl ether acetate

added-therein. [0078: When the resolution of a pattern at the time of development is improved and a

permissible ange ohthesdevelopment senditions begomes widtes;ithe stepioipertorming a baling

treatment before development may be included. The temperature of the baking treatment is preferably
within a rangeifromn 010 k8OC, anchmate bréferdy frormb0ap IS YT e tiErne thé daking

treatment is preferably from 5 seconds to several hours. [0079] ~ After formation of a pattern, a

heating anddr§int GPErREER T prefe RN Bformed Wittt A TARGRIRHBOHSHGEHom the

viewpoint of reducing the solvent, volatile component, wajer, and, the like which remain in a

photosensit%/é 5&?1%%3/%@6%58@&% édi%%%zf%%? T héé’ ﬁeaﬁﬁwlgsar% ﬁ%ﬂg%ﬁé} gL re érzlably from 1

n“mﬂetos%ﬂﬂ@@%%&ﬁylbenzene and o, o’ ~bis{4-aminophenyl) -1, 3~

diisopropylbenzene; diamines having four benzene rings such
as 2,2-bisii-{4-aminophenoxy)phenyllipropane, 2,2-bis[4-(4-
aminophenoxy}phenyi]hexaflu&ropropane, 2,2wbisé4~(4—
aminophenoxy)phenyl]sulfone, 4,4’ -{4-aminophenoxy)biphenyl,
9, 9-bis{4-aminophenyl} fliuorene and 5,10-bis (4~
aminophenyl)anthracene; and the like.

[0042] |

It is preferred that the soluble polyimide (B) has a
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[0080] The thus obtained substrate with a patterned photosensitive adhesive composition coating
film formed thereon is thermocompression-bonded to Other substrates and members. The
thermocompression bonding temperature may be a glass transition temperature of a resin, which
forms a coating film, or higher, and preferably a temperature within a range from 100 to 400C. The
pressure at the time of compression bonding is preferably within a.range from 0.01 to 10 MPa. The
time is preferably from 1 second to several minutes. [00811 After the thermoconpression. bonding, the
photosensitive adhesive composition coating film is converted into a cured film by heating at a
temperature within 2 rapge.from 120510 AQQG, The healing tempeiatire is;prefetably 150C Or higher
and 300C or lower, and mote 'preferably 180C or higher and 250C or lower. The heat treatment may
be carried quthy.naising ja.temperature in a stepwise or continuous manner within a predetermined
temperature range. The heat treatment time is preferably from 5 minutOs to 5 hours. For example, the
heat treatmedt is3Carried out at 130C and 200C for each 30 minutes. Alternatively, the témperature is
linearly raised from room temperature to 250C over 2 hours. [0082] The adhesive strength of the
adhesive bttt aBtaliigd by thefmOcompression bonding is desirably 40 MPa or note from the
viewpoint of adhesion reliability. Thegdhesive strength is more desirably 50 MPa or more. [0083]

The thickness of the Cured film can be.optionally set, and is preferably 0.5 pm or more and 100 pm or
less Examplegy [0084] THefprese nve“tr}skm will be specifically described by way of Examples,
but the presentgvent impted-thereto. In the respective Examples, detailS of raw materials

3 elow\;\{{gOSS]kﬁ’éw Materials of Polyimide>

[0044]

Since a hexafluoroiscpropylidene group has a large
riclecular weight and is bulky, cohesive energy of a soluble
polyimide decreases, resulting in decreased éurface tension
of a photpsensitive adhesive compositian Whereby, it
becomeé eaéy‘to remcve a support after affixing the
photosensitive adhesive compesition applied on the support
by lamination on a silicon Wafer{ and thus bomdability ﬁoAa
silicon wafer is improved. From the viewpoint of improving
the bondabkility to a silicon wafer, it is preferre& to have
20 mol% or more of a residue of the acid anhydride
represented by the above general formula (3} in the enti;e
diamine residue. From the viewpoint of the flexibility and
adhesive properties, the content of tThe residue is
pxeférably 55 mol% or less.

[0045]

The soluble polyimide (B) may have, in addition to
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2DPA: 4,4'-oxydiphthalic dianhydride (Manufactured by MANAC Incorporated) 6FDA:
4,4'-JhexafluoroisoprOpylidene)diphthalic dianhydride (manufactured by Daikin Industries, Ltd.) BAHF:
2,2-bis(3-a)ino-4-hydroxyphenyl)hexaf uoropropane (manufactured by AZ Electronic Materials) MBAA:
[bis(4-amino-3-carboxy)phenyl].methane (manufactured by WAKAYAMA SEIKA KOGYO Co., LTD.)
SiDA: bis(3-aminopropyl)tetramethyldisiloxane (manufactured by Shin-Etsu Chemical Co., Ltd.) MAP:
3-aminophenol (manufactured by Chemical Industry Co., Ltd.) 0-230: polyoxyprepylenediamine
(manufactured by MITSUI FINE CHEMICAL Inc. under the trade name of "JEFFAMINE" D-230, "a" in

the generalp 1ia (d)ie TLoMP (& 3 0:460: ROVExupIOpYEnesiamine (RAnUaCEHIYMITSUI FINE
CHEMICAL [nc. under the trade name of "JEFEAMINE" "a" in the general formula (4) is from 5 to 7).

<Photopolymerizable; campoyndsz HR/GEM: ethylene pxidesmedifiechkisphenashA simethacrylate
(manufactured by KYOEISRA CHEMICAL Co., Ltd. under the trade name of "BP-6EM") DCP-A:

tricyclodecanesimethangl sliaerylate {ranuiactured btk YOBISHACHEMI€ALyCoidad. under the
trade name of "DC?-A") MOI-BP: 2-isocyanate ethyl methacrylate block compound (manufactured by
Showa DenkoK kK @irefer SKafehizt {registeiest raderndfi MORBRjipnthalic

dianhydride (ODPA}, 3,3',4,4 -benzophenonetetracarboxylic
dianhydride (BTDA), 3,3",4,4’-biphenyltetracarboxylic

dianhydride (BPDA),.3,3’,é,4’—
diphenylsulfonetetracarboxylic dianhydride (DSDA),.2;2’~

" bis! (dicarboxyphenoxry)phenyl]propane dianhydride'(BSAA) and
the like.
[oc4e]

It is preferred that at ledst a portion of the
terminal of the scluble polyimide (B) 1s blocked with an
a#iline derivative or dicarboxylic anhydride. Whereby, it
is pogsible to easily adjust the weight average molecular
welght of the soluble polyimide within an appropriate range.
It is expected to sﬁp§ress an increase in-ViSCOSity due to
cross-1linking of a terminél functional group. The aniline
derivative is preferably 2-aminobenzoic acid, 3-
aminobenzoic acid, 4ﬂaminobéazoic acid, 4-aminosalicylic
acid, S5-aminosalicylic acid, 6¥aminosalicylic acid, 2-
aminobenzenesulfonic acid, 3-aminobenzenesulfonic acid, 4-
aminsbenzenesulfonic acid, 2-aminophenol, 3J-aminophencl, 4-
aminophenol, 2-aminothiophenol, 3-aminothiophencl, 4-

aminothiophenol or the like. It is possible to preferably
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DPE-6A: dipentaerythritol hexaacry ate (manufactured by KYOEISHA CHEMICAL Co., Ltd under the
trade name of "DP-- 6A") <Epoxy CoMeounds> EP4003S: propylene _oxide-modified EisA type epoxy
resin (manufactured by ADEKA Corporation under the trade name of "ADEKA RESIN (registered
trademark)" EP-4003S, m + n in the general formula (1) is from 5 to 6 EP4000S: propylene
oxide-modified EisA type epthcy resin (manufactured by ADtKA Corporation under the trade name of
"ADEKA RESIN (registered trademark)" EP-4000S, m + n in the general formula (1) is from 1 to 2
EP4010S: propylene oxide-modified HisA type epoxy resin (manufactured by ADEKA Corporation

under the trade name.of AAREKAIRESIN (registereditsademank)’ EP:4010S diger of the general
formula (1) in which rm+ nis from 1 to 2 (i.e., a compound represented by the following formula (6))
[0086] [ChesnicakEermulan8ld r [0087] 8505 BisA:tyjei epoxyresin (manufactured by DIC Corporation
under the trade naMe of "EPICLON (registered trademark)" 850S, m + n in the general formula (1). is
0). <Photopalymetizatior: th tiators NG 183 1 phiotaradioal polyrmsszatioreintiator (manufactured by
ADEKA Corporation under the trade name of "NCI-831") <Surfactant> L1980: "DISPARLON
(registered EHERPEYISE (RiBRVFCHGred By RUSUIRIEFRS ClBMIEAL €€ 0 LI £ 58 /ent>

3-hydroxyphthalic anhydride and the like.
.[0047]

The weight a@érage molecular weight of the soluble
polyimide (B} 1is preferabiy 10,000 or more and 100,000 or
less. In case of containing two or more.kinds of soiuble
polyimides, the weight average molecular weight of at least
one kind among them may be within the above range. When
the weighﬁ average molecular weight is less than 10,000,
the mechanical strength may sometimes decrease, resuiting
in decreased adhesive strength. The weight average
molecular weight is preferably 1£,000 or more. In contrast,
when the weight average molecular weight is more than
100,000, the developablility with an agueous alkali solution
may sometimes deteriorate, résulting in generdtion of
development residue. The weiéht average moiecular weight
is preferably 50,000 ér less; The weight average molecular
welght in the present invention is determined by measuring
using a gel permeation chromatographic method (GEC method)
and calculaiing in terms of pelystyrene.

{00481

The photosensitive adhesive composition of the
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yEL: y-butyrolactone [0088] Evaluation methods in the respective Examples and Comparative
Examples are shown below. <Moletular Weight of Polyimide> Using a solution having a solid
content of 0.1% by weight prepared by dissolving polyimide in NMP (N-methyl PYrrolidone), the
measurement was carried out by a GPO apparatus Waters 2690 with the constitution shown below
(Manufactured by Nihon Waters K.K.) and a polystyrene7 equivalent weight average molecular weight
was calculated. GPC measuring conditions are as follows. An NM? solution prepared by dissolving
LiC1 and phosphoric acid in each concentration of 0.05 mol/L was used as a mobile phase and a

developing speed ywas;sefat0.4 miminute Letector: Waters 996 Sysiem confioller, Waters 2690

Column oven: Waters HTR-B Thermo controller: Waters TCM Column: TOSOH grard comn Column:
TOSOH TSK-GELa-4080:&alumn ERSOH T8K+GELa2500: (0889 smidation Ratio of Polyimide>
. First, an infrared absorption: spectrum of a polymer was measured and the existence of adsorption
peaks (aboutht,#80x3€1, abeut ©,377 cmiafandhidéstractureatsibltéd to polyimide was
confirmed. The polymer was subjected a heat treatment at 350C for 1 hour and then the infrared
absorption §pektidin drasiheadtfet ag&in. AToriSarisi-#as hadé benTeBR e peak Mtensity at
about 1,377 _cm-1 before and after the heat treatment. Assuming that an imidation ratio of the polymer
: &P case o% contginfng other so?ugﬁe pofglmgdes, the content poly

after the he

of the soluble polyimide.containing diamine of the deneral

formula (2} is preferably from 30 to 9%% by weight, and

more preferably from 50 to 99% by weight, in the entire

soluble polyimide.

[0049]

There is no particular limitation on the method for"

the synthesis of a Solublé polvimide (B}, and the sciuble

polyimide can be synthesized by a known method using

diamine and tetracarboxylic dianhydride. For exanple, a

polyimidé precursor 1s obtained by employing a method in

which tetracarboxylic dianhydride and a diamine compound

(may be partially substituted on an aniline derivative} are

reacted at a low tempeérature; a method in which a diester

is obtained by a reaction of tetracarboxylic dianhydride

with an alcohel, and then the obtazined diester is reacted

with diamine {may be partially substituted on an aniline

defivétive} in the presence of a condensing ageﬁt; ofr a

method in which a diester is ebtained by a reactien of

tetracarboxylic dianhydride with an alcohol, and then

remaining twe carboxyl groups are subjected to acid



treatment is 100%, an imidation ratio of the polymer before the heat treatment was determined by a
peak intensity ratio. [0090] <Eendability to Silicon Wafer> Each of the photosensitive adhesive
composition varnishes prepared in the respective Examples and Comparative Examples was applied
on a 38 pm thick PET film using a comma roll coater and dried at 100C for 15 minutes, and then a 10
pm thick PP film as a protective film was laminate to obtain a photosensitive adhesive sheet.
Application was carried out so that the thickness of the obtained photosensitive adhesive composition
coating film becomes 25 um. Thereafter, the protective film was removed and the release surface was
aminated o3 sliean waler using 2 amination machion (YT MLR0OM maaufackued by Takalor
Corporation) under the conditions of a stage temperature of 80C, a roll temperature of 80C, a pressure
of 150 Pa, ap@ffixing tate of:5 tamisecond and-an atixing:pressute oh6:2 MPs Samples where the |
photosensitive adhesive composition coating film does not remain on a support film when the support
film is remavedy and affixethtcthessilicdrewaferd wereratene' A3 saniplals where thesphotosensitive
adhesive composition coating film is partially affixed were rated "B", and samples where the
photosensitiie adEsHE e8ISO CORIF AP Feri&HBh the suppOrt film without being affixed
were rated "C", respectively. [0091] -<Evaluation of ReSolution> The protective film of the
photosensit[\péjgiaﬂesive sheet obtained in the same manner as described above was removed and the

release surface was amingle) 00.3,5iion wAlgrusing aginaton radine ((TM-200M,
. .

manufactured by Takato orporation) under the conditions of a stage temperature of 30C, a roll
temperature, of 8QC apressureRf 120,Par A affixing faleafmermisacond asngbanadfixing pressure of
0.2 MPa. Atter removing the support film, a Mask having a pattern [L/S (line-and-space) = 75/75,
50/50, 40/4Q¢30/30125/25pmd walsysetta sntexposing apparatusising Ereultrahigh-pressure mercury
lamp as a light source, and then exposure was carried out in an exposure dose of 400 mJ/cm2 (in
terms of hrras): Aftek vrposard; the GrERPESEH PEitichswas témbvedsbyAdipXREient using an
aqueous 2.38% solution of tetramethylaMmon um h droxidi/, and then a rlnsinqntreatmint was carried
out using wa¥1THe ﬁ%vé%ﬁeﬁﬂﬁn@%té’éiaaﬁge BRI Gﬁigi?% Wo times I61ger than the time

reqUired to §om Iqtg!oy %:ggglf\:/g ghenu(%éggsgd 881[%061& The, thus tgin(ggggl%;t%glvg@ggserved by an
optical micr %@o@e“and & §128 of a minimum pattefn whose line i free€ from abnormality such as
clogging was,Jsed @i%ﬁeglrgq{pgvagﬁatmglr@@%i@mﬁ@@&;&éiq&@ﬁ{&i@r@mpression ‘
Bondability of Photosensitive Adhesive Sheet> The protective film of the photosensitive adhesive
“sheet obtairgeinthe same manner as described above was removed and the release surface was
laminated on a silicon wafer using a lamination machine (VTM-200M, manufactured by Takatoti
Corporation) @ddéid the conditions of a stage temperature of 80C, a roll temperature of 80C, a pressure
of 150 Pa, an affixing rate of 5 ram/second and an affixing pressure of 0.2 MPa, After removing the

support film, exposdréalias Baritt RGN EPESLE b5 A TFEH2 (in tetms of h-rays) using
an ulatighipressuye mercury amp 05195 spures, The.hus pblained sicop wales . it
1 ‘ & R PP, :

photosensiti:\L/%ca“dheeSive composition ing film was cut in'to a size measuring 50 x 50 mm, and then

placed on a hot plate with the.phatosensitive aghesive cemposjtion £oating filg upveard and

~.maintained fot 1 minute. After 1 minute, a silicon wafer measuring 2 x 2 irmwas placed thereon and.the
temperature;wasdaisadr inciemenis of 10¢ fea106G=and feen adestwascayiedeut. The minimum
teMperature at which tack properties are exhibited in the photesensitive adhesive composition coating
film to cause atlhesivhwitnthesdilicor whiswhs regardet as- 4 tREMYESMBREESHsITbonding
temperature. The lower the temperature at which tack properties are exhibited, the better. [0092]

<EvaluationfaHarial Elov AHGHHNofPRItOEE SHive AdhbgaSheet>

trimethyleolpropane dimethacrylate, trimethylolpropane
trimethacrviate, stfﬁeme, g-methylstyrene, 1,2-
dihydromaﬁhthalene, 1,3-diisopropenylberzene, 3-
methylstyrene, 4-methylstyrene, 2-vinylnaphthalene, butyl

acrylate, butyl methacrylate, isobutyl acrylate, hexyl
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The protective film of the photosensitive adhesive sheet obtained in the same manner as described
above was removed, and then exposure was carried out in an exposure dose of 400 MJ/cm2 (in terms
of h-rays) by ah exposure apparatus using an ultrahigh-pressure mercury lamp as a light source. After
exposure, the photosensitive adhesive sheet was cut into size measuring 5 x 5 mm. The cut sample
was affixed oh a glass plate heated on a hot plate at 150C so that the glass plate is in contact with the
photosensitive adhesive composition coating film, and then a pressures applied above the support film
by placing a Weight of 500 g for 30. setonds. After 30 seconds, the photosensitive adhesive sheet

bonded to @&%ﬁéﬁé’!m?é%%%@;%eé\é%%@@,om&g@ba&e{pﬁcamwﬂﬁ@e lengtboafithe portion, at
which the length of the photosensitive adhesive composition projected from the support filth is a

maximum lgagth: was measutag: (baegtil projedted froha Support3film) fteregdh ¢5 mm) before
compression bonding) Was calculated as a thermal flow amount. [0093] <Evaluation of Adhesive

Strength> diaFheprotective fimofihephotosmesiveradnesiie shagCasRied m'the%Same manner
as described above was removed and the release surface was IaEln_i ated on a.s[jfl]icon wafer using a
lamination AiaERIE-AFEM-J00VIPRTzMRFAdtiredbE TRKAfTF Cofgoratny tiderthe conditions of a
stage temperature of 80C, a roll femperature of 89C,a pressure of 150.Pa..an affixing rate of 5
mm/secondjéﬂﬁ%aﬁﬁX%ﬁ ‘pressure §F GNP After e ving the s'uppo?t film, exposure was

carried out é!}_%@t%’%g&ea‘él%%e of 400 MYem2 (N termsefhRsays)kbyan Exppsure apparatus using an

ultrahigh-pressure mercury lamp as a light source. After exposure, the silicon wafer with a
photosensitive-adhesive compasition-coating fik mesheut dtetar sSizecrhedsarng 5.0'x 50 mm, and then
placed on a hot plate at 150C with the photosensitive adhesive composition coating film upward, and
maintained dokt mibates Aftesri: mingteh aisiliconwafer rvéasutinPext2 fifli Wad pRked thereon and
then thermocompress ion bondihg was carried out under a pressure of 0.2 MPa over 30 seconds.
Thereafter, tetingavay dafkied GRTBRREXHRG A inert BFeR af 5B6E Srder a nitrogen atMosphere for
60 minutes to obtain a sample_of silicon wafers erigr%gre bgngrelga'{glg Jather. Then, the adhesive

strength waRSEFHGAREEEE B FErafie™s tsihg 4 die"Shear tester (Dage series 4000). Sample
size: 2 ram x 2 mm Testing speed: 200 w/s Testing height, 300-prp lpsylation Stability Test>  On

a copper comb efectrode (LIS = 10 pm/10°pm), each of the photosensitive resin compositions prepared

in the respe&t{j}égw% apd Gomparativerbxamplestwas appied using.adip df.tiveezers, and then
dried in atmospheric air at 100C for 15 minutes. Next, an exposure treattent was carried out in an
exposure dese 8400 mHBem2imterms:gbiraaysicusiig andirahigacprebsiilermeréary lamp and then
a heat treatment was carried out at 200C for 60 minutes " under an N2 atmosphere using an inert oven
to obtain a $amplefopevakationTARINIGRABA Stabilty 384dFas Rattied out for 1,000 hours by
continuously applying a voltage of 20 V between electrodes ofége t@ipgg sample for evaluation:

under an atRi8BREN 84 Yamperturd oFE5CHAIRS Fartive hunidity of 85%. When an inter-line

insulation resistance v lue was 1.x 1%49[ or mate after 1,00 howrs; igsulation stability was regarded
. .0 k " d i » - 4 7 r 14
as 1,000 hoE?s- \ﬁﬁ%ﬁ% e ﬁt@?—ﬁﬁe 3fngu ation rességce value became less than 1 x 104 0 or mote

during the tet%t%éeﬂkpgptmgﬂ%g_ ragarde @s:the vallienetinguiation, sabiity. The copper comb
electrode used is a copper comb electrode in which a 0.4 pm thick thermal oxide film, a 0.8 pm thick
silicon nitride itz 240§ poi thiek chromiune base efdcttode Anthattyypniiveléedpper electrode are
laminated in this order on a silicone substrate and then patterning is darned out. %0,094] Example 1

tetramethylpiperidinyl acrylate, ethylene oxide-modiZied

bisphenol A diacrylate, ethylene oxide-modified bisphenol A

dimethacyrylate, propylene oxide-modified bisphenol A

diacrylate, propylene oxide-modified bisphenel A

meﬁhatrylate, propoxylated—ethoxylated bisphenol A

diacrylate, propoxylated-ethoxylated pisphencl A

dimethacrylate, N-vinyl pyrrolidone, N-vinyl caprolactam
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(Polymerization of polyimide) After a 300 ml four-necked flask was equipped with a stirrer, a
thei.uotaeter, a nitrcgen introducing tube and a dropping funnel, 92.60 g of \TEL and 3L,02 g of ODPA
were charged therein and then dissolved at 60C by stirring under a nitrogen atmosphere.. While'
stirring at 60C, 2.13 g of MAP, 1.24 g of SIDA, 3.14 g of D-23-0 and 20.14 g of BAH& Were added,
followed by stirring for 1 hour. After heating to 180C, stirring for 2 hours and further cooling to room
temperature, a soluble polyimide solution A (solid content of 40.0% by weight) was obtained. The
obtained soltlbie dolyimide showed a weight average molecular weight of 20,050 and an imidation ratio
of 95%. The soluble polyimide{0cl:g or kel dissolved ine1Q0: gofaragqueaus 2:85 sofution of
tetramethylammoniun hydroxide at 25C, and was alkali soluble. [0095] (Production and evaluation of
photosensitive sesin compasitionn caT bhe88y dhtheosdidbletgelyimide solution A obtained by the
method described above, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of NCI831, 2.5 g of EP40033 and
0.02 g of 1498GWkre added, followed by mixing with stirring to obtain a photosensitive adhesive
composition varnish as a viscous liquid. With respect tq tﬁob@i_ned ggotosegsitive adhesive
composition, bond ey odSifiCorr WEFSI FESOIUREH, thetmBlompréssich bondability, thermal flow

amount, adhesive strength and jnsylatjon stability were ugted,by the.procegdyres described above.

[0096] ExaMpi@ 3 2 5as our-necked Tiask was equipped with a stirrer, a thermometer, a

nitrogen introdugcin b_Le nd a.gropping.funnel; 98374 g1ef yBl-ang 312 g:0f ODHA were charged
therein anddfﬁgﬁndffgis%ve(?%at 60C by ékii%ing under a nitrogen atmosphere. While stirring at 66C, 2.18

g of MAP, 1,24 9.0h SIDA and 3ok3. g 0f BAT-1E wereiaddest followed: by stipdag: for 1 hour. After
heating to 180C, stirring for 2 hours and further cooling to room temperature, a soluble polyimide
solution B (gelitt aemterir #0406 hyiweighiewas obtaihae IFhd bbidined SbHARE Pbhihide showed a
weight average molecular weight of 28,500 and an imidation ratio of 99%. The soluble polyir d (0.1 g
or more) digsohiec iy LO0 §ioT hrt A4Eas e 22808 SR TIEF A MERYI8mmonium hydroxide at 25C,
and was alkali soluble. The thus obtained soluble polyimi oluti ; mixed with the respective
componentd - #EERR ThiNG as faulﬁ%r%ap?erﬁg %Jbr?é}(ljjr? a% p XS%%S \gl%i%/ér'] adhesive composition

varnish. With ,regg%g'ge tlgt@groltg%ife%&hq{%%%%t}\ﬁgqggsimgggm@mrb Longebiliynég a silicon

wafer, reso‘lf}ﬁgh’, ther compression bondability and adhesive strength were evaluated by the

 procedures gegcribed ahove J0P97HExample B« hy To Bad myafhecse)utile hodyifide solution A’
obtained in Example 1, 1.8 g of BP-GEM, 0.2'g of DPE-6A, 0.2 g of NCI831, 1.5 g of EP40032 and
0.02 g of L1980 wekeragded, fettdwech by Mixingwititlstivgng f 8bfair®a photosensitive adhesive
composition varnish as a viscous liquid. With respect to the obtained pho%o%gnsitive adhesive
composition; bonaabitioy kna BRcoA afer 7e58iEbh; SRR TressioR Bondability, thermal flow
amount, adhesive strength and insulation stability were evaluated: by the prac es described above.
tetrameth%l‘pipericiinyi matlna}é:ry a’ge, ul@wmeQXyliwf,%,%q%—
tetramethylpiperidinyl acrylate, ethylene oxidefmodified
bisphenol A diacrylate, etlyliene oxids—modified bisphenol &
”dimethacryiat@, propylene oxide-modified bisphericl A
diacrylate; propylene oxide-modified bisphenol A
methacrylaté, propoxylated-ethoxyvlated bisphenol A
diacrylate, propoxylated~ethoxylated bisphencl A
dimethacrylate, N—vinyl‘pfrrolidcne, N-vinylcaprolactam and
the like.
[0053]

From the viewpoint of obtaining a sufficient residual
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[0098] EXample 4 To 8.8 g of the soluble polyimide solution A obtained in Example 1, 1.8 g of
BP-6EM, 0.2 g of DPE-6A, 0.2 g of N01831, 1.0 g of EP4003S and 0.02 g of L1980 were added,
followed by mixing with stirring to obtain a photosensitive adhesive composition varnish as a viscous
liquid. With respect to the obtained photosensitive adhesive composition, bondability to a silicon wafer,
resolution, thermocompression bondability, thel.mal flow amount, adhesive strength and insulation
stability were evaluated by the procedures described above. [0099] Example 5 To 8.8 g of the
soluble polyimide solution /A obtained in Example 1, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of

NCI831, 1. g;0f ER40003 and; 0.02.9,0f L1989 were addedyfallwed by mixing with stirring to obtain

a photosensitive adhesive composition varnish as a viscous liquid. With respect to the obtained
photosensitive, agpgsivacorapesitonhensdabiity ¢o aisiliaanswafer: reselution, thermocompression
botdability-, thermal flow amount, adhesive strength and insulation stability were evaluated by the
proceduresadiscrived atoyso $0100]Examplesd era a8 g b ticssblubkepskyimide solution A
obtained in Example 1, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of 1401831, U.S g of EP4003$% and
0.02 g of LT98G:wereadaess BRSWEd BY riixfrity Witk 'Stirfig tFoBtm %IpﬁQ%?en%ﬁ\?@gdhesive

composition varnish as a viscous liquid, With respect to the obtained photosensitive adhesive
* compositio bordhifty abéiliéfoﬁ%%Fer?g;sthéiosﬁﬁlﬁéie st ngdat\)%ﬁqhermal flow

O.LV1IL
rmo omgressmn

%‘Ig‘i]“t adpesive strenath anddnsylatian stability were.evalyated-by,the,pracedyres described above;

: the content of the photopolymerizablé compound {(C) is
preferably 150 parts by weight or less, and more preferably
100 parts by weight or less.
[0054]

| Examples of the photopolymerization initiator (D)

include benzophenone compoﬁnds such as benzophenone,
Michler’s ketone, 4,4,—bis(diethylamino)benzophen@ne angd
3;3,4,4,wtetra(t—buty&perokycarbonyl)benzoPhenone;
benzylidene compounds such as 3,5-
bis{diethylaminobenzylidene)-N-methyl-4-piperidone and 3, 5-
bié(diethylamimobenzyiidene}—N—ethyl—4—piperidon8; cumaxig
compounds such as 7-diethylamino-3-nenylcumarin, 4,6-
ﬂdimethyl—3—ethy1aminocumarin, 3,3-carbonylbis (7-
diethyiaminocumarih), 7-diethylaminoc—3— (1~
methylmethylbenzoimidazolyl)cumarin and 3= {2~
benzothiazolyl)-7~diethylaminocumarin; anthraguinons
compouhds sﬁch as 2-t-butylanthraguinocne, 2-
ethylanthraquinone and 1,2-benzanthraguinone; benzoin

compounds such as benzoin methyl ether and benzoin ethyl
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Example 7 After a 300 ml fOur-necked flask was equipped with a stirrer, a thermometer, a
nitrogen introducing tube and a dropping funnel, 88.75 g of yBL and 31.02 g of ODPA were chatged
therein and then dissolved at 60C by stirring under a nitrogen atmosphere. While stirring at 6DC, 2.18
g of MAP, 1.24 g of $iDA, 11.9 g of D-230 and 12.82 g of BAHF were added, followed by stirring for 1 -
hour. After heating to 180C, stirring for 2 hours and further cooling to room temperature, a soluble
polyimide solution C (Solid content of 40.0% by weight) was obtained. The obtained soluble polyimide
(0.1 g or more) dissolved in 100 g of an aqueous 2.38% solution of tetramethylammonium hydroxide at

25C, and was alkali soluble; [ hﬁ%ﬂé@ﬁ?ﬁ%@@ Polyimide showeda weight. avesage molecular

weight of 19,000 and an imidation ratio ‘of 98%. The thus obtained soluble polyimide solution C was
mixed with the respegtive tgompenets it the.same, manner.as in fckample ibae-gbtainia photosensitive
adhesive composition varnish. With respect to the obtained photosensitive adhesive composition,
bondability téia Siticorp'wfer, sesalttionchenviogorhpression bondabiingthermal flow amount,
adhesive strength and insulation stability were evaluated by the procedures described above. [0102]
Ex Mple 8 mepfee e300 R T Reshed fldsk Wak eeffispet: Withla Stirfér; a thermometer, a nitrogen -

introducing tube and a dropping funnel, 101.46? quRBl an 31.921%/& Q_DPA were charged therein
and then di&%’?\?@éﬂé{)%@%%?ﬁb’ur?d@%rﬁ rOGEn Attesphiers, Whilé stirring at 60C, 2.18 g of

MAP, 1.24 0,01 SIDR,13,07.9.01 P-400, 400 20,14 0l ALK WRicaddad, follyedity stirring for 1

hour. After heating to 180C, stirring for 2 hours and further cooling to room temperature, a soluble
polyimide selutign B (soligh content gf-40,0%6/hy; weight) was-aktained-Thenehiaingd saluble polyimide
showed a weight average molecular weight of 19,950 and an Bmidation ratio of 99%. The soluble
palyimide (Qi gtarmere)dissalveddn 100l okdryagueoas@. 38%iSolution of tetratethylammonium
hydroxide at 25C, and was alkali soluble. The thus obtained soluble polyimide solution D was Mixed
with the respeetivecleonydorteits imthe SaHBMARIBRICASHPERERDIES td dbi&M A photosensitive
adhesive composition varnish. With respect to the obtained photosensitive idhesive composition,

bondability t3°& &iRBn Water, YesBRITOR #HetmdeBHmra &SR bondabiRty, thefmal flow amount,
“adhesive strength and .insulatign stahility were evaluat e procedu escribed above. Also
resolution m%‘gc%ovaéﬁagfé%?l\%a Pe*s%(ﬁb,clg ir C&zﬁ%@ﬁ%ﬁhg%%h cr;lf %ﬁgk{}ﬁg ﬁe’s%cv'vas partially peeled
off. [0103] Wﬁ@dion Adter a.300, il Jour-necker flaskwas eosippad withastirrer, a thermometer,
a nitrogen introducing tube and a dropping funnel, 96.06 g of yBL, 15.51 g of ODPA and 22-21 g of
6FDA were ghafget:-theseinzanththenrdissalyea ai60Cohys $tirring under a nitrogen atmosphere'. While
stirring at 60C, 2.18 g of MAP, 1.24 g of Sink, 7.14 g of 0-230 and 20.14 g of BAF were added,
followed by Stittivig-for lohogr e ¢eatiag 4 186 CE StHg ok 2REurs AP firfierEodling to room
temperature, a soluble polyimide solution E (solid content of 40.0% by weight) was obtained. The

obtained soltibld pORARIIE- S\ RERGhT AvragRTGRELRFWEight 8F 22,100 and an imidation

ratio of 96%. The soluble polyimide (0.1 g.or ore%dj S Ive?j 100 g of an aqueous 2.38% solution of
tetramethylf%lr%%%%r%yh%géageaé fglé?) gﬁc[? was al allggo Uble. The thus obtained soluble polyimide

solution E was mixed:with the fespective camponspts ithe same-mannglasfyExample 4 o obtain a
photosensitive adhesive composition varnish. With respect to the obtained photosensitive adhesive
compositionnbendabiliitoasitisonwafen sesolulion,Z -morpholinopropan~-1-one;

2,2 -bis{o-chlorophenyl)—-4,47,5,5 -tetraphenylbiimidazole;

énd the like. Among these compounds, a compound selected

from the above benzophénone compounds, glycine compounds,

mercapto compounds, oxime compounds, c-aminoalkylphenone

compounds and 2,2!-bis{o-chlorophenyl)-4,4",5,5 -

tetraphenyibiimidazole is suitable from the viewpoint of

photoreaction. These photopcelymerizatiocn initiators are
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thermocompression bondability, thermal flow amount, adhesive strength and insulation stability were
evaluated by the procedures described above. [0104] Comparative Example 1 To 8.8 g of the
soluble polyimide solution A obtained in Example 1, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of
NCI831 and 0.02 g of' L1980 were added, followed by mixing with stirring to obtain a photosensitive
adhesive compasition varnish as a Viscousliquid. With respect to the obtained photosensitive adhesive
composition, bondability to a silicon Wafer, resolution, thermocompression bondability, thermal flow
amount, adhesive strength and insulation stability were evaluated by the procedures described above.

[01051 Comparative Example 2., After 2. 30Q ml fourspecked flask waseeuipped with a stirrer, a
thermometer, a nitrogen introducing tube and a dropping funnel, 86.89 g of yBL and 31.02 g of ODPA

were chargeditherein and themdissolved gt bRy stirringhundera aitragensatmasphere. While
Stirring at 60C, 2.18 g of MAP, 17.40 g of SiDA and 7.33 g of BASF were added, followed by stirring
for 1 hour. Afterrheatinytat86€; stirringfpp 2rivburs mndcfarthécedeliny tersoin 1einperature, a soluble
polyimide solution F (solid content of 40.0% by weight) was obtained. The obtained soluble polyiMide
showed a visigkaVEtage FR6ieed|af WaigAt 8P E7: 200 ‘e &5 FRIRIBh 316 0f 96%. The soluble
polyimide (0.1 g or more) was not dissolved jn 10%ng of an aqueous 2.38% solution of
tetramethy|SFENIGAT RYGROXIFE AT SsC L aRd g _&t'ﬁﬁgl'f%gr%?eqﬁne %UZO

obtained soluble

polyimide splulion.fi yiaeMixed.wilh e sRSCive somponatiis o e same manner as in

Comparativeelr:lfa ple’a to obtain a photosensitive adhesive composition varnish. With respect to the
obtained photasgnsitive adhesive sempOsitignohondahility ta a-silicenwafers resalution,
theimocompression bondability, thetinal flow amount, adhesive strength and insulation stability were
evaluated hyithe mpeedwesdescribedabovenSincesthe polyinsidé Fwasdotraked soluble, a pattern
could net be formed. [0106] Comparative Example 3 After a 300 ml four-necked flask was equipped
‘with a stirrerzathertomedeln AFBEEN GRESEIGEHG Bibe and a dropping funnel, 99.04 g of yBIL end
31.02 g of ODPA were charged therein and then dissolved at 60C by stirring under a nitrogen
atmosphere[.'%ﬁifl_’é stirring at 60'C, 2.18 g of MAP, 2.49 g of SiDA, 8.59 g of MBAA and 21.75 g of

D400 were added, fgligwed by siing for. & haur. Afle ealng L6 190C stiwingder 2 pgurs and further

cooling to room temperature, a soluible pOﬁIiI%I e solutidn G (solid content of 40.0% by weight) was

obtained. The opfaired soluple polyimide showed gweight Averagamalecidar weight ©f 16,800 and an

imidation ratio of 99%. The soluble polyimide (0.1 g or more) was disSolved in 100 g of an aqueous
2.38% solutien-ettetramethylammopniiim hydiaxide ab25¢; mhdewd® alkalivselnblerd herthus obtained
soluble polyimide solution G was mixed with the respective components in the same manner as in
Comparativedbanpleds tedbtaie ayiotosErsithat adhes Ve contsositior gathiskl. With respect to the
obtained phOtoSensitive adhesive composition, bondability to a silicon wafer, resolution,

thermocomprEeigebddability®tHerhiat fBRCARGUAE SaRebRERehgth aitfinsifation stability were
crled e oSt Setbed e Mot g . s ot oo

initiator (D) is 0.1 part by weight or ﬁore, a

polymerization reaction of a polymerizable compound at the

time of exposure sufficiently proceeds. In contrast, when

the content is 40 parts by weight or less, sufficient light

transmittahce ratio can be maintained even in case cof a

thick film, and thus a pattern can be formed. The content

" of the photopolymerization initiator (D)} is appropriately
selected within the above range, depending‘on the kind of

the photopolymerization initiator to be selected.
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composition varnish was directly spin-coated on a silicon wafer and then dried on shot plate at 100C
for 5 minutes. The photosensitive adhesive composition varnish was coated so that the thickness of
the film after drying becomes 25  With respect to the obtained coated silicon wafer, resolution,
thermocompression bondability, theimal flow amount, adhesive strength and insulation stability were
evaluated by the procedures analogous to the above procedures. [0108] Comparative Example 4

To 8.8 4 of the soluble polyimide solution B obtained iu Example 2, 1.8 q of BP-GEM, 0.2 g of DPE-6A,
0.2 g of NCI831, 0.8 g of EP4010S and 0,02 g of L1980 were added, followed by mixing with stirring to
obtain a phTVt(S)&ggﬁitive adhesive composition varnish as a viscous liquid. With respect to the obtained
photosensitive adhesive composition, bondability to a silicon wafer, resolution, thermocompression

bondabiliLy and adpesive skiength were evaliated by the procedures sesshbed aboves Since

EP4010S is a dimer of an epoxy compound and has a long repetitive length, developability decreases
and thUs a patteticoite oot be formed {04091 Eomparative &Examiple SarposEod 8 g of the soluble
polyimide solution B obtained in Example 2, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of NCI831, 0.8 g
of 850S and 002y iofd | 38Q ere Heldeto followedaisy: niiking bt siRingiteoftain a photosensitive
adhesive composition varnish as a vistous liquid. With respect to the obtained photosensitive adhesive
compositior BORdasii B Silic s WaAEF réSGIuFIR SthefhBcontpresEion Botidibiiity Whd adhesive
strength were evaluated b% the P{g%edures described aPove. Since an e%?%ggrjpﬁ)ugd of 8.505 has

low hydropl%ﬁ%]i yS, teve o{f)a%cﬁﬁy decreases and thusa. p%ﬂfelmlél&ﬁgan%% rmed. fOllO]

Formulationg of the photesensitive adhasive compasitions-obipinedin, thg Jegaedtive-Examples and
Comparative Examples are shown in Tables | to 2, and the evaluation results are shown in Tables 3 to
4. Example;d Q% @tioNSE-he 1ike. The photosensitive adhesive
composition may alse contain a silane ccupiing agent, a
titanium chelating agent or the.like s¢ as to enhance
adhesion with the substrate such as é silicon wafér.
[0057]
Furthermore, the photosensitive resin composition can
optionally contain additives such as a cross—-linking agent,
a cross-linking acceiérator,_a sensitizer, a dissolution
modifier, a stabilizer and a defoamerL
[0058]
The photosensitive adhesive sheet of the present
invention is obtained by forming a coating film of a
photosensitive adhesive composition on a support. There is
nc particular limitation on the support, and it is possible
to use cgmmexcially‘availabie various films such as a
polyethylene terephthalate (PET) film, a pelyphenylene
sulfide f£ilm and a polyimide film. The surface of bonding

between the support and the photesensitive adhesive
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composition coating film may be subjected to a surface
treatment with silicone, a silane coupling agent, an
aluminum chelating agent, pclyuréa or the like so as to
improve tight adhesion and releasability.. There is no
partlcular limitation on the thickness of uhe support, and
the thickness is Dfeferably within a range from 10 to 100
um from the viewpoint of workability.

[0059]

' In addition, the photosensitive adhesive sheet may
include a protective film on a photosensitive adhesive
ccmpbsition coating film so as to protect a surface.
Whereby, it is possible to protect the surface of the
.photosensitive adhesive sheet from pollutants such as dirt
and dust in air. |

[0060]

'Exampl@s of the protectivé f£ilm include a
polyeéhylen@-film, a poliypropylene (PP} film, a pclyester
film and the like. The protective film is preferably a
protective film having small adhesive strength with the
photosensitive adhesive coméosition coating film.

[0061]
Mext, the method for producing a photosensitive
adhesive sheet of the present invention will be deSCribed

below. The photosensitive adhesive sheet ¢f the present

invention can-be cbtained by applying a photosensitive
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adhesive composition varnish on a support, and then
optionally drying the photosensitive adhesive composition
varnish. The photosensitive resin compesition varnish can
be obtained by adding an organic solfent to a
photosensitive resin cgmﬁosition. The photésensitive resin
composition containing an organic sclvent used in the
production process can be used as a photosensitive resin
compesition vaxﬁiéh as it is. The organic solvent may be
any organic solvent which dissolves the photosensitive
resin composition.

{0062}

Specific examples of the corganic solvent include
ethers such as ethylene glycol monomethyl ether, ethylene
glycol monoethyl ether, propylene glycol monomethyl ether,
propylene glycol monoethyl ether, etthene glycel dimethyl
ether, ethyléne glycoel diethyl ether and ethylene glycol
dibutyl ethér; aceltates such as ethylene glycol menoethyl
ether acetate, propylene glycol monomethyl ether acetate,
propyl acetate, butyl acetate, isobutyl acetate, 3-
methoxybutyl_acetate, 3-methyl~3-methoxybutyl acetate,
methyl lactate, ethyl lactate and butyl lactate; ketones
such as acetoné, methyl sthyl ketone, acetylacetone, methyl
propyi ketone, methyl butyl ketone, methyl isobutyl ketone,
cyclopentanone and 2-~heptancone; alcohols such &s butyl

alcohol, isobutyl alcchel, pentancl, 4-methyl-Z-pentanol,
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3-methyl-2-butancl, 3-methyl-3-methoxybutanol and diacetone
alcohol; aromatic hydrocafbons such as toluene and xylene;
and others such as N-methyl-2-pyrrolidone; N-cyclohexyl-2-
pyrrolidene, N}N—dimethylformamide¢ N, N-dimethylacetamide,
dimethyl sulfoxide and y-butyrolactone.
[0G063] |

Tﬁe photosensitive adhesive composition varnish may
be filtered using a filter paper or a filter. There is no
particular limitation crt a filtration method, and pressure
filtration using a filter having a retained particle
diameter of 0.4 um to 10'£m is preferable.
[0064] |

Examples of the method of applying a photosensitive
adhesive compositicn varnish to a support include & spin
coating method using a spinner, a spray coating method, a
roll coating method, a scresn printing method, or a coating
method using a blade ccater, a die coater, a calendax
coater, a meniscus codter, a bar coater, & roll coater, a
comma roll coater, a gravure coater, a screen ceater, a
slit die coater or the like. The thickness of a cocating
film varies depending cn the coating technique, solid
content and viscosity of the varnish and the like, and the
thickness of the film,aftef drying is preferably adjusted
to 0.5 pm or more and 100 uym cr less.

[0065]

_32_
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An oven, a hot plate, an infrared heater and the like
can be used for drying. .fhe drving temperature and the
drying time may be set within a range at which the Qrganic
solvent can be vaporized, and it is preferred to
appropriately set within a range at which a photosensitive
resin compositibn coating film becomes an uncured or semi-
cured state. Specifically, it is preferrgdAté dry at a
temperature within a range fiom 40°C to 12056 for 1 minute
to several tens minutes. The temperature may be raised in
a stepwise manner using these. temperatures in combination.
For example, é heat treatment may be carried out at 70°C,
80°C and 20°C for each 1 minute.

[00661

Next, é semiconductor device as applications of the
photosensitive adhesive coﬁposition and photesensitive
adhesive shee% of the present invention will be described
below. The semicondictor device of the present invention
means a semiconductor device in which a plurality.of
substrates, or a substrate and other members are bonded to
each othér through 3 cured‘product of a phoﬁoéensitive
adhesive composition.
ooer

Examples of the substrate include, but are not
limited to, a semiconductor substrate, an organic substrate,

an inorganic substrate, and a semiconductor element and a
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circuit board in which circuits are arranged on these
substrates. Examples of the semiconductor substrate
inoclude semiconductor wafers such as silicone and gallium
arsenide wafers, and thosé obtained by cutting these wafers.
Fxamples of the organic substrate include glass/base
material copper-clad laminates such as a glass cloth/epoxy
Coppermciad laminate; compogite copper-cliad laminates such
as a glass nonwoven fabric/epoxy cdpperwcléd Jaminate;
heat-resistant and thermeplastic substirates éuch as a
polyetherimide resin substrate, a polyetherketone resin
éubstrate and a~polysulfone—baséd resin substrate; flexible
substrates such as a polyester copper-clad film substrate
and a polyimide copper-clad film,substraté; and the like.
Examples of the inorganic substrate include ceramic
substrates such as an alumina éubstrate, an éluminum
nitride substrate and & silicon carbide substfate; metal-
based substrates such as an aluminum base substrate and an
iron base substrate; and glass substrates. Examples of a
constituent material of a circuit include a conductor
containing métals such as silvér, gold and copper, &
resistor containing an inorqani& oxide, a low dielectric
containing a glass-based material and/or a reéin, a high
ﬂielectxia containing a resin and high dielectric constant
incerganic partiéles, an insulator containing a glass—based

material and the like.
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[00068]

Specific examples of the semiconductor device of the
present invention will be described below. Semiconmductor
devices having vérious structures have recently been
proposed, and applicdtions cof the photosensitive adhesive
coméosition bf the present invention are not limited to the
following examples.

[0069]

B photosensitive adhesive sheet is affixed or a
varnish of a photosensitive adhesive compdsition isg applied,
on silicon wafer with circuits and bumps formed thereon to
form a photosenéitive adhesive composition coating £ilm.
Thereafter, the photosensitive adhesive composifion coating
film is allowed to ﬁndergo‘patterning by exﬁosure and
development so as to provide the photesensitive adhesive
composztion coating film, which covers the bump portion,
with an opening. The.thus.obtained silicon wafer with a
photosensitive adhesive composition eoating film and‘
another silicon wafer are laminated to each other so as to
be able to connect electrically throughléhe bump, followed.
by thermocompression bonding. The photosensitive achesive
compesition coating film is cured b& heating the thus
obtained laminate. A semiconductor package having a three-
dimensional multi-layered structure can be obtained by

repeating bonding of a silicon wafer through a cured
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product of a photosensitive achesive composition coating
film in such a manner.
[0070C]

Aﬁother example of the semiconductor device will be
described.” A photosensitive adhesive sheet is affixed or a
varnish of a photosensitive adhesive composition is applied,
on silicon wafer with an image sensor element formed
thereon to form a photosensitive adhesive composition
coating film. The photosensitive adhesive composition
coating film is exposed and developed thereby removing a
coating film on a sensor porticn, while leaving a
peripheral ceating film. A glass substrate is laminated on
the remaining photosensitive adhesive compesition coating
film, followed by thermocompression bonding. The
photoéensitive adhesive composition coating film is cured
by heating the thus obtained laminate. In such a manner,
there can be obtainéd an image sensor wafer having a hollow
structure in which a semiconductor wafer and a glass
substrate are bonded through a cured prodﬁct 0of a patterned
photosensitive adhesive composition coating film, as a
partition wall.

[0G071]

A photosensitive adhesive compesition, and a method

of patterning a photosensitive adhesive sheet, and a method

for thermocompression bonding of them to other members will
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be described below by way of examples.
[0072]
‘First, a method of forming a photosensitive adhesive

‘CompOSitiOH coating film on a substrate using a
photosensitive adhesive composition varnish, support will
be described. The photosensitive adhesive composition
varnish is'applied on the subsirate. Examples of the
coating method include a spin coating method using a
spinner, a roll ceating method, a screen printiné and the
like. The thickness of the coating film varies depending
on the coating technigue, solid content and viscosity of
the varnish and the like, and it is preferred to apply the
photosensitive adhesive composition varnish so that the
thickness of the film after drying becomes 0.5 um ét more
and 100 um or less. Then, the substrate coated with the
ph§tosensitive adhesive composition varnish is dried to
obtain a photosensitive adhesive Compogition céating £ilm.
An oven, a hot plate, an infrared heatef and the like can
be used for drying. The dfying temperatute and the drying
time may be set within a range at which the corganic solvent
can be vaporized, and it is preferred to appropriately set
within a range at which a photosensitive resin composition
cogting f£ilm becomes an uncured or semi-cured state.
Specifically, it is preferred to dpy at & temperature

within a range from 50°C to 150°C for 1 minute to several
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tens minutes.
[0073]

In case of using a photosensitive adhesive sheet
which inciudes a protective film, the protective film is
f@ﬁoved and then the photosensitive adhesive sheet and the
substraté are bonded by thermocompression bonding so that
they face each other. The thermocompression bonding can be
carried out by a hot pressing treatment, a thermal
1aminating treatment, a thermal vacuum laminating treatment
and the like. The thermocompression bonding‘temperature isg
preferably 40°C or higher from the viewpoint of édhesioﬁ to
the substrate and embedding into the substrate. In ordei
to prevent deterioration of resolution-of pattern formation
in exposure arid development steps, caused by curing of the
photoseﬁsitive adhesive sheet atlthe time of
thérmocomp:essicn bénding, thermocompression bonding
remperature 1is prefezably‘150°crar 1owe§. When the support
film is removed after thermocompression bohding, the
photosensitive adhesive coating film is left on the
substrate.
f00747

Next, the photosensitive adhesive composition coating
film formed by the above method 1s exposed by irradiation
with chemical rays through & mask with a desired pattern.

Examples of the chemical rays used for exposure include
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ultraviolet rays, visible rays, electron rays, ¥X-rays and
the i1ike. In the present invention, it is preferred Lo use
i~rays (365 nm), h-rays (405 nm) or g-ray (436'nm) of a
mercury lamp. In the photossnsitive acdhesive sheet, when
the support is a material which is transparent tc these
light rays, exposure may be carried out without removing
the support from the photosensitive adhesive sheet.

10075]

I'n order to fo;m:a pattexn; the‘unexposed portion is
removed using a developing sclution after exposure. The
developing solution is preferably éh agqueous solution of
compounds exhibiting.aikaiinity, such as
tetramethylammonium, diethanolamine, diethylaminoethanol,'
Spdium hydroxide, potassium hydroxide, sodium carbonate,
pctassium carbonate, triethylamine, diethylamine,
methylamine, dimethylamine, dimethylaminoethyl acetate,
dimethylaminocethanol, dimethylaminOethyl methacrylate,
cyclohexylamine, ethylenediamine, hexamethylenediamine.
These aqueous alkali solutions may sometimes contain one or
plural kinds selected from polar solvents such as N-methyl-
Z2-pyrrolidone, N,N—dimethylformamide, N, N~dimethylacetamide,
dimethyl éuifoxide, v=~butyrolactone and dimethylacrylamide;
alcohols such as methanol, ethanol and isopropanol} esters
such as ethyl lactate and propylene glycol monomethyl ether

acetate; ketones such as cyclopentanone, cyclohexanone,

- 39
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isobutylketone and methyl isobutyl ketone; and the like.
1007¢6]

The development can be carried out by a method in
which the above developing solution is sprayed over a
Surface of a coating film of a substrate, a method in which
a coating film is di?p@d in the developing solutiomn,
ﬁogether with the substrate and the like. Ultrasonic wa#e
may be applied while dipping a substrate in the developiig
solution. In addition, the developing solution may be
sprayed over a suxface‘of\a coating film while rotating a
substrate. The conditions at the time of development, such
as developing time, developing step, and temperature of a
developing solution may be comditions\which enable removal
of the unexposed poxtién. In order to process a fine
pa£t€rn and to remove the residue betwgen patterns,,it is
preferred that the &evelopment is further carried out éftér
removal of the unexposed portion. |
[0077]

After the development, a rinsing treatment may be
carried ocut using water. The rinsing treatment may be
carried out using water containing alcohols such as ethanol
and isopropyl aicchol, or esters such as ethyl lactate and
propylene glycol monomethyl ether acetate added. therein.
[0078;

When the resolution of a pattern at the time of
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development is improved and a permissible range of the
development conditions becomes wider, the step of
performing a,bakimg treatment before aevelcpmeﬁt may be
included. The temperature of the'baking treatment is
preferaply within a range from 50 to 180°C, and more
preferably from 60 to 120°C. The time of the baking
treatment is preferably from 5 seconds to seﬁeral hours.
(00781

After formation of a pattern, a heating and drying
operation is preferably perfoxmed within a range from 60 to
206°C frém the viewpoint of reducing the solvent, volatile
component, water and the like which remain in a
photosensitive adhesive composition coating film. The
heating and drying time is preferably from 1 minute to
several hours.

[0080]

The thus obtained sﬁbstrate with a patterned
photosensitive adhesive composition coating film formed
thereon is thermocompression-bonded to other substrates and
merbers.¢ The thermocompression bonding temperature may be
a glass transition temperature of a resin, which forms a
coating film, or higher, and preferably a temperature
withi@ a range from 100 to 400°C. The pressure at the time
of compression bonding is preferably within a range from

0.01 to 10 MPa. The time is preferably from 1 second to

- A7 -
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several minutes.
[0C81]

After the thermocompression bonding, the
photosensitive adhesive composition ceoating film is
convertéd into a cured film by heating at a temperature
within a range from 1209c‘to 400°C. The heating
temperature is preferébly 150°C or higher and 300°C or
lower, and more'ﬁxéférébly 180°C or higher and Z50°C or
lower. The heat treatment may be‘carried\out by raising a
temperature in a stepwise or continuous manner within a
predetermined temperature range. The heat treatment time
is preferably from 5 minutes to 5 hours. For example, the
heat treatment is carried out at 130°C and 200°C for each
30 minutes. Alternatively, the temperature is linearly
raiged from.réom temperature to 250°C over 2 hours.

[0082]

The-a&hesive strength of the adhesive body thus
obtained by thermocompression bonding is desirably 40 MPa
or more from the viewpoint of adhesion reliability. The
adhesiﬁe strength is more desirably 50 MPa or more.

(00831
The thickness of the cured film can be optionally set,

and is preferably 0.5 pm or more and 100 pm or less.

Examples
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_The present invention will be specificall§ described
by way of Examples, but the present inventio; is not
limited thereto. In the respective Examples, details of
raw materials indicated by abbreviations are shown below.
[0085]
<Raw Materials of Polyimide>
)ODPA: 4,4’ —oxydiphthalic dianhydride (imanufactured by MANAC
Incorporated) |
6FDA: 4,4’ -{hexafluoroisopropylidene)diphthalic dianhydride
(manufactured by Daikin Industries, Ltd.)
BAHF: 2,2-bis(3-amino~4-hydroxyphenyl)hexafluoropropane
(manufactured by AZ Electronic Materials})
MBAZA: [bis (4-amino-3-carboxy)phenyllmethane (manufactured
by WAKAYAMA SEIKA KOGYO Co., LID.) |
SiDA: bis{3~amindpropyi)tetramethyldisiloxane {manufactured
by Snin-Etsu Chemical Co., Litd.)
MAP: 3-aminophenol (manufactured by Chemical Industry Co.,
Ltd:)
D~23G: polyoxyprdpylenediamine {manufactured by MITSUI FINE
CEEMICAL Inc. under the trade name of “WJEFFAMINE” D-230,
w47 in the general formula (4) is from 2 to 3)
D-400r polyoxypropylenediamine (manufactured by MITSULI FIRE
CHEMICAL Inc. under the trade name of “JEFFAMiNB” D-400,

“27 in the general formula {4) is from 5 to 7).

- 43 -
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<Photeopolymerizable compounds>

BP-6EM: ethylense oxidemmodified bisphenol A dimethacrylate
(mantfactured by KYOEISHA CHEMICAL Co., Ltd. under the
trade name of “BP-6EM”)

DCP-A: tricyclodecanedimethancl diacrylate (manufactured by
KYOEISHA CHEMTICAL Co., Ltd. under the trade name of “DCP-
A")

MOI-BP: 2-isocyanate ethyl methacrylate block compound
(manufactuzéd by Showa Denko K.K. under “Karenz”
{registered trademark)” MOI-BP)

DPE~6A: dipentaerythritol hexaacrylate (manufactured by
KYOEISHEA CHFEMICAL Co., Ltd. under the trade name of “DPE-
SR |

<Epoxy Compounds>

EP4003S: propylene.oxide—modifiedﬁBisA type epoxXy resin
(manufactured by ADEKA Corporation under the trade name of
“ADEKA RESIN {(registered trademark)” EP-40033, m + n in the
general formula (1) is froﬁ 5 to 6

EP4000S: propylene oxide-modified Bish type epoxy resin
{manufactured by ADEKA Corporatioh under the trade name of
“ADEKA RESIN (registered trademark)” EP-40003, m + n in the
gerieral formula {1} is from 1 t5‘2

EP4010S: propylene oxide~modified BisA type epoxy résin
(manufactured by ADEKA Corporation under the trade name of

“ADEKA RESIN (registered trademark)” 2P-40108, dimer of the
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general formula (1) in which m + n is from 1 to 2 (i.e., a
compound represented by the following formula (e}
[0086]

[Chemical Formula 8]
> o’ckfo)igg\ggogvoﬁqmo ()

[0087]
850S: BisA type epoxy resin {manufactured by DIC
Corporation under the trade name of “EPICLON (registered
trademark)” 8508, m + n in the general formala (1).is G);
<Photopolymerization Initiator>
NCIg31: photoradical polymerization initiator (manufactured
by ADEKA Corporation under the trade name of “RCI-8317)
<Surfactant>
L1980; “DISPARLON (registered trademark)” L1980
. {manufactured by KUSUMOTO-CHEMICALS Co., Ltd.)
<Solvent>
vBLe y“butyrolactoﬁe
[0088]
Evaluatién methods in the respective Examples and
Comparative Examples are‘shown below.
<Molecular Weight of Polyimide> .
Using a solution having a solid content of-O.i% by
weight prepared by dissolving pelyimide in NMP {N-meth&l

pyrrolidone), the measurement was carried out by a GPC

- 45 -
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apparatus Waters 26920 with the constitution shown below
(manufactured by Nihon Waters K.K.) and a polystyrene-
equivalent weight average molecular weight was calculated.
éPC measuring conditions are as follows. An NMP solution
prepared by dissclving LiCl and phosphoric acid in each
concentration of 0.03 mol/L was used as a mobile phase and
a developing speed was set at 0.4 ml/minute.
Detector: Waters §96
System centroller: Waters 26590
Column oven: Waters HTR-B
Thermo controller: Waters TCM
Column: TOSCH grard comn |
Column: TOSOH TSK-GEL «~4000
Column: TOSOH TSK-GEL o-2500
[0089]
<Imidation Ratio of Polyimide>

First, an infrared abscorption spsctrum of a polymer
was,measuréd and the existence of adsorption peaks (about
1,780 cm™t, about 1,377 cm™) of an imide structure
attributed to polyimide was confirmed. The polymer was
subjected a heat treatment at 350°C for 1 hour and then the
infrared absérpﬁion gpectrum was measured again. A
comparison was made between the peak intensity at about
1,377 cm™! before and after the heat treatment. Assuming

that an imidation ratio of the poclymer afier the heat

- 45 -
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treatment is 100%, an imidation ratio of the polymer before
the heat treatment was determined by a peak intensity ratio.
[0090]
<Bondability to Silicon Wafer>

#ach of the photosensitive adhesive compositien
vafnishes prepared in the respective Examples and
Comparative Examples was applied on a 38 pm thick PET film
using a comma roll coater and dried at 100°C for 15 minutes,
and then a 10 pm thick PP film as a protective film ﬁasl
laminate to obtain a photosensitive adhesive sheet.
Application was carried out so that the thickness of the
obtained photosensitive adhesive composition coating film
becomes 25 pm; Thereafter, the protective film was removed
and the release surface was laminated on a silicon wafer
using a lamination machine (VIM-200M, manufactured by
Takatori Corporation) under the conditions of a stage
teﬁperature of 80°C, a roll temperature of 80°C, a pressure
of 150‘Pa, an affixing rate of 5 mm/second and an affixing
pressure of 0.2 MPa. Samples where the photosensitive
adhesive éomposition coating film does not remain on a
support film when the support film is removed, and affixed
+o the silicon wafer were rated “A", samples where the
photosensitive adhesive composition coating film is
partially affixed were rated “B”, and samples where the

photesensitive adhesive composition coating film remains on
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the support film without being affixzed were rated wer,
respectively.
[6091]

"<Evaluaticn of Resoluticon>

The protective film of the photosensitive adhesive

sheet obfained in the same manner as described gbove was
removed énd the release surface was laminated on a silicon
wafer using a lamination machine {(VIM-200M, manufactured by
Takatori Corporation) under the conditions of a stage
temperature of 80°C, a roll temperature of 80°C, a pressure
of 150 Pa, an affixing rate of 5 mm/second and an affixing
pressure of 0.2 MPa. After removing the support film, a
mask having a pattern [L/8 (line-and-space) = 75/75, B0/50,
40/40, 30/30,.25/25‘pm} w2s selt fo an exXposure appiaratus
using an ultfahigh—pxessure mercuiy lam@ as a light source,
and thén exposure'was carried out in an exposure dose of
400 mJ/cn@ fin terms of hrrays}.l After expesure; tﬁe
unexposed portion was removed by dip development using an

- agueous 2.38% solution of tetramethylammonium hydroxide,
and theﬁ a rinsing treatment was carried out using water.
The development time was set at the time which is two times
longer thaﬁ the time required to completely dissvtlve the
unexposed portion. The thus obtained pattern was observed.
by an eptical microscope and Ehe gize of a minimum pattern

whose line is free from abnormality such as clogging was



SUCH a.n Og 66 20,050 'E EMT Z'O go SUCH euow OUCH A OUCH 30'0 Example--

used as an item for evaluation of resclution.
<Fvaluation of Thermocompression Bondability of
Photosensitive Adhesive-Sheet>

The protective film of the photosensitive adhesive
shéet obtained in the same manner as described above was
removed and the reléése surface was laminated on a sil;con
wafer using a laminatibn machine (VIM-200M, manufactured by
Takatori Corporation) under the conditions of a stage
témp@rature of B0°C, a roll temperature of 80°C, a pressure
of 150 Pa, an affixing rate of 5 mm/secend and an affixing
preésure of 0.2 MPa. After remﬁving the support film,
sxposure was carried out in an exposure dose of 400 mJ/ cm’
(iﬁ terms of h-rays) using an ultrahigh-pressure merncury
lamp as & light source. The thus obtained silicon wafer
with a photosensitive adhesive compesition coating filmrwas
cut in to a size measuring 50 x 50 mm, and then placed on a
hot plate with the photosensitive adhesive composition
coating film upward and maintained for 1 minute. After 1
minute, a silicon wafer measuring 2 x 2 mmwas placed
thereon and the temperature was raised in increments of
10°C from 100°C and then a test was carried out. The
miaimum temperature at which #ack properties are exhibited
in the photosensitive adhesive composition coating film to
cause adhesion with the silicon wafer was regaxded as a

thermocompression bonding temperature. The lower the
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temperature at which tack properties are exhibited, the
belfter.

[0092]

<Evaluation of Thermal Flow Amoﬂnt of Photosensitive
Adhesive Sheét>_

The protective film of the photosensitive adhesive
sheet obtain@d.in the same manner as described above was
removed, - and then exposure was carried out in an exposure
dose of 400 ﬁJ/cmz (in terms of -h-rays) by an exposure
apparatus using an uvlirahigh-pressure mercury lémp as a
light source. After exposure, the photosensitive adhesiﬁe
sheet was cut into size measuring 5 x 5 mm. The cut sample
was affixed on a glass plate heated on a hot plate'ét 150°¢C
s6 that thé glass plate is in contact with the
photosensitive adhesive composition coating film, and then
a pressﬁre‘was applied above the support film by placing a
weight of 500 g for 30 seconds. After-BO séconds, the
photoéensitive adhesive sheet bonded to the glass plate was
observed by an optical microscope énd the length of the
portion, at which the length of the photosensitive adhesive
composition projected from the support film is a maximum
length, was measured. (Length projected from support
film)/(leﬁgth (5 mm) before compression bonding) wés
calculated as a thermal flow amount. |

[0093]
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<Evaluation of Adhesive Strength>

The protective film of the photosensitive adhesive
sheet obtaired in the same manner as described above was
rembved and the release surface was laminated on a silicon
wafer_using aﬂlamination machine (VTM&2COM, manufactured by
Takatori Corporation) under the conditions of a stage
temperature of 80°C, a roll temperature of 80°C, a pressure
of 150 Pa, an affixing rate of 5 mm/second and an af-fixj_ﬂg
pressure of 0.2 MPa. After removing the support film,
exposure was carried out in an exposure dose of 400 mJ/cm?
(in terms of h-rays) by an exposure apparatus using an
ultrahigh-pressure mercury lamp as a light scurce. After
exposure, the silicon wafer with a photosensitive adhesive
composition cocating £ilm was cut into a size measuring 50 x
50 mm, and then placed on a hot plate at 150°C with the
photosensitive adhesive compositidn.coating film upward,
and maintained for 1 minute. After 1 minute, a silicon
wafer measuring 2 x 2 mm was placed therécn and then
thermocompression bonding was carried out under a pressuré
of 0.2 MPa over 30 seconds. Theresafter, curing was carried
out by heating in an inert oven at 250°C under a nitrogen
atmogphere for 60 minutes to obtain a sanmple of silicon
wafers which are bonded to each other. Theh, the adhesive
strength was evaluated at a temperature of 30°C usihg a die

shear tester (Dage series 4000} .
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Sample size: 2 mm x ZImm
Testing speed: 200 pm/s
Testing height: 300 pm
<Insulation Stability Test>

On a copper comb electrode {(L/S = 10 pm/10 um), each
of the photosensitive resin compositions prepared in the
respective Examples and Comparative Examples was applied
using a tip of tweezers, and theﬁ dried in atmospheric air
at 100°C for 15 minutes. Next, an exposure treatment was
carried cut in an exposure dose ofIQOO nJ/cm® {in terms of
h“rays) uging an ultrahigh-pressure mercury lamp and then a
'heat treatment was carried out at 200°C for 60 minutes '
under an N; atmosphere using an inert oven to obtain a
sample for eﬁaluation. An insulation stability test was
carried out for 1,000 hours by continuocusly appiying a
voitage‘of 20 V betfween electrodes of the obtained sample
for evaluation under an atmosphere of a teémperaturs of 85°C
and a relative humidity of 85%. When an inter-line
insulation resistance valﬁe was 1 x 10° Q or more aftex
1,000 hours, insulation stability was regarded as 1,000
hours. When the inter-line insulation resistance value
became less thard 1 x 10% & or more during the test, that
testiﬁg time was regarded as the value of insulation
stability. The copper comb electrode used is a copper comb

electrode in which a 0.4 pm thick thermal oxide film, a 0.8
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pm thick silicon nitride film, a 0.08 pm thick chromium
base electrode and a 10 um thick copper electrode are
laminated in this order on a silicone substrate and then
patterning is carried out. |

(00941

Example 1

{Po;ymaxization of polyimide)

After a 300 ml four-necked flask was equipped with a
stirrer, a thermometer, é nitrogsn intréducing tube and a
dropping funnel, 92.60 g of yBT and 31.02 g of ODPA were
charged therein and then dissclved at 60°C by stixriﬁg
under a nitrogen étmosphere} Wnile stirring at. €0°C, 2.18
g of MAP, 1.24 g of SibA, 7.14 g of D~é30 and 20.14 é of
BAHF were added, followsad by stirring for 1 hour. After
heating to 180°C, stirring for 2 hours and further cooling
to room temperature, a soluble polyimide solution A {soplid
content of 40,0%7by welight) was obtéined. The obtained
soliuble @olyimide showed a Qeight average molecular weight
of 20,080 and an imidation ratio ofl95%. The soluble
polyimide (0.1 g or more) issélved in 100 g of an aqueocus
2.38% solution of tetramethylammqmium:hydroxide at 25°C,
and was alkall soluble.

[0085]
{Pro&uction and evaluation of photosensitive resin

composition)
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To the 8.8 g of the soluble polyimide solution A
obtained by the method described above, 1.8 g of BP-6EM,
0.2 g of DPE-6A, 0.2 g of NCI83L, 2.5 g of EP4CO3S and 0.0Z
g of 11980 were added, foliowed by mixing with stirring to
obtain a photosensitive achesive composition varnish as a
viscgous liguid. With respect to the cbtained
photosensitive adhesive composition, bondakility te a
silicon wafer, resolution, thermocompression bondability,
thermal flow amount, adhesive strength &nd insulation
stability were svaluated by the proceaﬁr@s déscribed above.
[0096]

Example 2

After a-3OO ml four—-necked flask was equipped with a
stirrer, a thermometer, a nitrogen introducing tube and a
dropping funnel, 98.37 g of yBL and 31.02 g of ODPA were
charged therein and then dissolved at 60°C by stirring
under a nitregen atmosphere. While stirring at 60°C, 2.18
g of MAP, 1.24 g of SiDA and 31.13 g of BAHF.were added,
followed by stirring for 1 hour. After heatihg to 180°C,
stirring for 2 hours and further cocling to room
temperature, a soluble polyimide solution B {solid ceantent:
40.0% by weight) was obtained. The obﬁained soluble
pelyimide showed a weight average molecﬁlar welight of
28,500 and an imidation ratic of 9%%. The soluble

polyimide (0.1 g or more) dissolved in 100 g of an agueous
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2.38% solution of tetramethylammonium hydroxide at 25°¢C,
and was alkali scluble. The thus obtained soluble
polyimide solution B was miéed with the respective
compenenis in the same manner 4s in Example 1 to obtain a
photosensitive adhesive composition varnish. With fespect
ﬁo the obtained photosensitive adhesive compcéition,

. bondakility to a silicon wéfei, resolution,
thermocompression bondability and adhesive strength were
evaluated Ey the procedures described above.

1009731
Example 3

TO‘8;8 glof the soluble polyimi&elsolution A thained

© in Example 1, 1.8 g of BP—GEM; 0.2 g of DBPE~GA, 0.2 g of

NCT831, 1.5 g of EP4G03S and 0.02 g of L1980 were added,
followed by mixing with Stirringlﬁo obtain a phoﬁcsensitive
adhesive composition varnish as a viscous liguid. With
respect to the obtained phptoéensitive adhesive composition,
bondability fo a silicon wafer, resoiption, |
thermocompression bondability, thexmai flow amocunt,
adhesive strength and insulation stability were evaluated
5y the procedures descxibéd above.
[0098] |
Examgle 4

To 8.8 g of the soluble polyimide solution A ohtained.

in Example 1, 1.8 g of EP-6EM, 0.2 g of DPE-6R, 0.2 g of

- K5 -
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NCIB31, 1.0 g of EP£003S and 0.02 g of 11980 were added,
followed by mixing with stirring to obtain a photosensitive
adhesive composition varnish as a viscous liguid. With
respect to the obtained photosensitive adhesive composition,
bondability to a silicon wafer, resclution,
thermocompression bondability, thermal flow amount,
adhesive strength and insulation stability were evaluated
by the procedures described above.
[0059]
Example 5

To 8.8-g of the soluble polyimide solution A obtained
in Ezample i, 1.8 g of BP-6EM, O.Z.g of DPE~GA, 0.2 g cf
NCI831, 1.0 g of EP4000S and 0.02 g of L1980 were added,
followed by mixing with stirring to obtain a phbtosensitive
adhesive composition varnish as a viscous liguid. With
respect to the obtained photosensitive adhesive compcéition,
bondability to a silicon wafer, resolution,
thermocompression bondability, thermal flow amounﬁ;
adhesive strength and insulation sfability were evaluated
by the procedures described above.
[01060]
Example 6‘

To 8.8 g of the soluble polyimide sclution A obtained
in Example 1, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of

NCI831, 0.8 g of EP40033 and €.02 g of L1980 were added,
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[0113] Table 3 Example 1 Example 2 Example 3 Example 4 Example 5 Example 6 Example 7 'fisting
propertie s AAAAAA

followed by mixing with stirring to obtain a photosensitive
adhesive' composition varnish as a viscous liguid. With
respect to the obtained photosensitive adhesive Compésition,
bondakility to a silicon wafer, resolution,
rhermocompression bOHdabiiity, thermal flow amount,
adhesive strength and insulation stability were evaluated
by the procedures Qescriﬁed above.
[0101]
Example 7

After a 300 ml four-necked flask was equipped with a
Vstirrer, a thermﬁmeter, a ﬂitrégen introducing tube and a
dropping funnel, 88.75 g of yBL and 31.02 g of ODPA were
charged therein and then dissclved at €0°C by sﬁirring
under a nitrogen atmosphere. While stirring at 60°C, 2.18
g of MAP, 1.24 g of SiDA, 11.5 g of D-230 and 12.82 g of
BAHF were added, followed by stirzing for 1 hour. After
heating-to.180°c, stirring for 2 hours and further cooling
to room temperature, a socluble polyimide sclution C (sclid
content of 40.0% by weight) was obtained. The obtained
soluble pélyimide (0.1 g or more) dissolved in 100 g of an
aqueous 2.38% sclution of tetramethylammonium hydroxide at
25°C, and was alkali soluble. The obtained soluble
polyimide showed a weight average molecular weight of
19,000 and an imidation ratio of 98%. The thus obtained

soluble polyimide solution C was mixed with the respective



LIE resolution (pm) 50/50 40/40 30/30 30/30 75/75 30/30 75/75 Thermoco [ ili
L resolution (o) 03 / ‘ mpression bodability ) 100

components in the same manne% as in Example 6 to obtain a
photoé@nsitive adhesive composition varnish. With respect
to the obtained photosensitive adhesive composition,
ﬁbndability to a silicon wafer, resclution,
thermocompxéssion bondability, thermal flow amount,
adhesive strength and insulation stability were evaluatad
by the proceduxes described above.
[0102]
Exafple 8

‘After a 300 ml'fourwnecked flask was egquipped with 2
stirrer, & thermometer, a nitrogen introducing tube and a
‘dropping funnel, 101.46 g of yBL and 31.02 g of ODFA were
charged therein and then dissolved at 60°C by stirring
under a ﬁ;trpgen atmosphere. While stirring at 60°C, 2.18
g of MAP, 1.24 g of SiDA, 13.05 g of D-400 and 20.14 g of
BAHF were added, followed by stirring for 1 hour. Aftei
heating to 180°C{ étirring for 2 hours and further cooling
to room,temperature; a soluble palyimide solutibn D {solid
content of 40.0% by weight) was obtained., The chtained
soluble polyimide showed a weight average molecuiar weight
of'l9,956 and an imidation ratio of 99%. The soluble
polyimide (0.1 g or more) dissolved in 100 g of an aguéous
2.38% solution of tetraméthylammonium hydroxide at 25°C,
and was alkali scluble. The thus obtained seluble

polyimide solution D was mixed with the respective
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components in the same manner as in Fxample 6 to cbtain a
photosensitive adhesive compdsition varnish. With respect
t6 the obtained photosensitive adhesive composition,
bondability to a silicon wafer, resolution,
thermocompression bondability, thermal flow amount,
aéhesive strength and insulation stability were evaluated
by the procedures described above. Also résolution was
evaluated. As_a result, a fine pattern with a pitch of 75
um or less was paxtially peeled off.
[0103]
Example 9

After & 300 ml four-rniecked flask was equipped with a
stirrer, a thermometer, a nitrogen introducing tube and a
dropping funnel, 96.06 g of yBL, 15.51 g‘of ODPA and 22.21
g of 6FDA were charged therein and then dissolved at €0°C
by stirring under a nitrogen atmosphere. While stirring at
60°C, 2.18 g of MAP, 1.24 g of SiDA, 7.14 g of D-230 and
20.14 g of BAHF were added, fcllowed by stirring for 1 hour.
After heating to 180°C, stirring for Z hours and further
cooling to room temperature, a soluble polyimide sclution E
(solid content of 40.0% by weight) was obtainedJ The
cbtained soluble poiyimide showed a wesight average
nolecular weight of 22,100 énd an imidation ratio of 26%.
The solublé polyimide (0.1 g or more) dissolved in 100 g of

an aqueous 2.38% solution of tetramethylammonium hydroxide

— 50 .
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at 25°C, and was alkali soluble. The thus obtained soluble
pdlyimide solution E was mixed with the rgspective
components in the same manner as in Example 4 to obtain a
photosensitive adhesive composition varnish. With respect
to the obtained photosensitive adhesive compositidn,
bondabkility to a éilicon wafex,lresplution,
:thermocompression bondability, thermal flow amount,
adhesive strength and insulation stability were evaluated
by thé procédures described above.
[0104]
Comparativé Examble 1

To 8.8 g of the soluble polyimide solution Alobtained
in Example 1, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of
NCIg831l and 0.02 g of L1980 were added, followed by mixing
with stirring to obtain a photosensitive adhesive
composition varnish as a viscous liguid. With respect to
the obtained photosensitive adhesive composition,
bondability To a'silicon wafer, fesolution,
thermocompression bondability, thermal flow awmount,
adhesive strength and insulation étability were evaluated
by the procedures-described abs?e.
(0105}
Comparative Example Z

After a 300 ml four-necked flask was eqguipped with a

stirrer, a thermometer, a nitrogen introducing tube and a



hours [0114] Table 4 Example 8 Example s Corn.. Expie 1 Corn. Example 2 Co ample 3 Corn.
Example 4 Corn.Ex

dropping funnel, 86.89 g of vBL and 31.02 g of ODPA were
charged therein and then dissoclved at &0°C by stirring
under a nitrogen aﬁmOSphere. While stirring'at 60°C, 2.18
g of MAP, 17.40 g of SiDA and 7.33 g of BAHF were added,
followed by stirring for 1 hour. After heatingfto 180°C,
stirring for 2 hours and further coocling to room
temperature, a soluble polyimide solution F {(solid content
of 40.0% by weight) was obtained. The obtained soluble
polyimide showed a weight average molecular weight of.
17,200 and an imidation ratio of 386%. The soluble
polyimide (0.1 g or more) was not dissolved in 100 g of an
aqueous 2.38% solution of tetramethylammonium hydroxide at
25°C, and was not alkali soluble. The thus obtained
soluble polyimide solution F was mixed with the respective
components in the same manner as in Comparative Example 1
to cobtain a phbtosensitive adhesive composition varnﬁsh.

- With respect to the obtained photosensitive adhesive
composition, bondability to a silicon wafer, resolutien,
thermocompression bondability, thermal flow amounts
adhesive strength and insulation stability were evaluated
by the procedures described above. 3ince the polyimide F
was not alkali solublé, a pattern could not be formed.
(0106}

Comparative Example 3

After a 300 ml four-necked flask was eguipped with a



5 Affixing prope - es AA A AC A LIE resolution(um) 75/75 30/30 75/75 Indevelopable 100/100
Indevelopable Indevelopable ‘

stirrer, a thermometer, 2 nitrogen introducing tube and a
dropping funnel, 99.04 g of yBL and 31.02 g of ODPA were

" charged therein and then dissolved at 60°C by stirring
under a nitrogen atmosphere. While stirring at 60°C, 2.18

g of MAP, 2.49 g of SiDA, 8.59 ¢ of MBAA and 21.75 g of D-
400 were édded, followed by stirring for 1 hour. After’
heating to 180°C, stirring for 2 hours and further cooling
to room temperature, a soluble polilyimide solution G (solid
content of 40.0% by weight) was obtained. The obtained
soluble polyimide showed a weight average melecular weight
of 16,800 and an imidation ratio of 99%. The soluble
polyimide (0.1 g or morée) was dissolved in 100 g of an
aqﬁeous 2.38% sclution of tetramethylammonium hydroxide at
25°C, and was alkali soluble. The thus obtained soluble
poiyimide solution G was mixed with tﬁe respective
components in the same manner as in Comparative Example 1
to obtain a photoseﬁsitive adhesive composition varnish.
With respect to the obtained phctQSenéitive adhesive
composition, bondability to a silicon wafer, resolution,
thermocompression bondability, thermal flow amount,
adhésive strength and insulation stability were evaluated
by the procedures described above. However, affixing to &
silicon wafer could not be carried out.
(01071

Therefore, the obtained photosensitive adhesive
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Thermocompression bodability ) 120 100 160 120 120 160 160 Thermal flow amount (9) 1.6 2.4 0 0
2923 '

composition varnish was directly spin-coated on a silicon
wafer and then dried on a hot plate at 1QO°C for 5 minutes.
The photosensitive adhesive composition wvarnish was coated
50 thatithe thigkness cf the film after drying becomes 25‘
um. With respect to the obtained coated éilicon wafer,
resolution, thermccompression bondability, thermal flow
amount, adhesive strength and insulation stability were
evaluated by the procedures analégous to the above
procedurss.
[0108]
Comparative Example 4

To 8.9 g of the scluble pelyimide soiﬁtion B obtaiﬂed 
in Example 2, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of
MCIB31, 0.8 g of EP4010S ahd 0.02 g of L1980 were added,
fellowed by mixing with stirring to obtain a2 photosensitive
adheﬁivé composition varnish as a visceous liguid. With |
respect. Lo the cbtained photpsensitiVe adhesive comp@sition,-
bondabilit? to a silicon wafer, resclution,
thermocompression bondability and adhesive strength were
evaluated by the procedures described above. Since EP4C10S
is & dimer of an epoxy compound and has a long repetitive
length, developability decreases and thus a pattern could
not bes formed,
[0109]

Comparative Example 5



2.6 Adhesive strength 50 63 10 15 42 45 85 Insulation reliability 1,000 hours 1,000 hours 1,000 hours

To 8.8 g of the soluble polyimide solution B obtained
in Example 2, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of
NCIS831l, 0.8 g of 8508 and 0.02 g of L1980 were added,
followed by mixing with stirring to obtain a photosensitive
adhesive composition varnish as a viscous liQuid. With
respect to the obtalned photosensitive adhesive composition,
bOHdability to a silicon wafer, resolution,
thefmocOmpression bondability and adhesive stréngth were
evaluated by the procedures déscribed above. Since an
EpPOXY compound‘of 8508 has low hydrophilicity,
developability decreases and thus a pattern‘could not be
formed.

[061303

Formulations of the photosensitive adhesive
compositions obtained in the respective Examples and
Comparative Examples are shown inATables'l to 2, and the

evaluation results are shownrin Tables 3 to 4.
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(A) an epoxy compound, (B) a soluble polyimide, (C) a photopolymerizable compound, and (D) a
photopdlyperidation injtiator, wherein the epgky co poufnd A) ¢ontains| an epoxy goMpound
‘ . , . | idue o
repres ntej b the|general formula (1), and Iﬁ) uble pal |m|de<u mhaséa r§3|due= of diamine
o Iyl =1 = - N . Ny . .
represe@t@d By the| genega fg)rrr}gllafz qGhe ical I%ornrilulapllcn’--E@(,:*g—li @7isg (13 Q Wvherein m and ri
in the g;engral formula (1) are integers;of 0 or e, whic sahsfy the relationshiP:. 1 in + n 10; and
[Chemical Eormul vhefein|Rl-to-R8-nithe-gereralfermula-2Hmay-berespectivety-the same or
different, and seledted [from the group consisting of a hy(jrogen atom;, anjalkyl group haying 1 to 30
. 4 ] g [ . ) i
carbon t%fing ar al [0 ayin ;t:go ¢Garbon atoms a\ghalgceh acsul@reg roup, a nitro grou
and a cyaRp-grogp| 2.\THd photdsensitive dhesive ¢ompdsition|aedording I%ozel At |17 Wherein the
content!ofithe g@poxy camppund (A) is 15% by weight or more an¢ 50% Hy weight or|less based on the
total anyountoficompomnents (A)to[(C-)- 3| ThE photosensitive adnesive compositiorn acgording to
claim 1 or‘,?, wherein the soluble pplyimide (18)h s a residue of an acid aphydride represented by the
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[Chemical FOrmula 3] ' OAC F3C 0 \V7 /CCA(3) 0 C F3% C' 4. The photosensitive adhesive
ctiMposition according to any one of claims. 1 to 3, wherein the soluble polyimide (13) further has a
residue of diamine represented by the general formula (4): [Chemical Formula 4] H2NaNH2 (4)
wherein na" in the general formula (4) represents a range between 2 to 10. 5.The photosensitive adh
si-vt composition according to claim 4, wherein the residue, of diamine represented by the general
_fol.Mula (4) accounts for 50 mol% or less of the entire diamine residue. '

[0113]
Table 3
Example 1 | Example 2 | Example 3 | Example 4 | Example 5 | ExampYs 6 | Exampie 7
Affixing properties A A A a B A z
L/§ resolution {umj 50/50 40/40 30/30 30/30 75/75 30/30 75/75
Thermocompression 109 100 100 100 120 140 120
bodability )
Thermal fif” amount 7.9 6.2 4.3 2.5 2. 1.5 1.9
Adhesive strength 70 80 66 50 70 58 48
{MPa) .
In-sulatibn 1,900 1,000 1,000 1,600 1,000 1,000 1,000
reliability houzs hours hours houzxs hours hours hours
[0114]
Table 4
Com. ~ Corm. - ‘ ;
<Y ; LGOI, . C . E ple
Example | Bxample Exampie om. Example Example Com. Example om. Exang
8 9 2 4 5
1 3
Affixing properties A A A A Cc A s
L/8 resoluticn {jm) 157775 30730 TELT5 Tndevelopable | 100/100 | Indevelopable | Indevelopable
Thermocompression 120 100 160 120 120 160 160
bodability )
Tharmal fg.?w amount 1.5 2.4 o a 5y 5 3 2 &
Y
Adhesive strength 50 62 10 15 22 45 B3
{MPa} :
insulation 1,000 1 1,000 4 2,008 4y hhh pours 300 1,000 hours | 1,000 hours
reliability Hours hours hours hours .

Industrial Applicability

[0115]

According to the present invention, it is possible to




6. A photosensitive adhesive sheet comprising a-support and a coating film of the photosensitive
adhesive composition according to any one of claims 1 to 5 formed on the support. 7. A semiconductor
device comprising a plurality of substrates or a substrate and other members, which are bonded to
each other through a cured product of the photosensitive adhesive compositior . according to any one

. of claims 1 to 5.

obtaiﬁ a photosensitive adhesive composition which can be
“developed with an aikaii developing soliution after eprsure,
and exhibits high adlesive st:ength in case of
thermocompression bonding on a substrate, and ig also
excellent in insulation stebility.

[0116}

The photosensitive adhesive coﬁposition of the
present invention, and a photosensitive adhesive éheet
using the same is preferably used so as to produce a
semiconductor package having a three-dimensional structure,

and a hollow package such as an image sensor.



CLAIMS

L A photosensitive adhesive composition comprising:

(A) an epoxy compound,

{B) a socluble poiyimide,

(C) a photopolymerizable compound, and

{D} a photcpolymerﬁzation initiator, wherein

the epoxy compound (A) contains an epcxy compound
represented by the general formula (1), and also the
soluble polyimide (B} has a residue of diamine represented
by the general formula {2):

[Chemical Formula 1]

wherein m and n in the general formula {1) are integers of
0 or more, which satisfy the relationship: 1 < m + n £ 10;
and

[Chemical Formula 2]

wherein RY to R® in the general formula {2) may be
respectively the same or different, and selected from the

group consisting of a hydrogen atom, an alkyl group having

-~ 59 -



i1 to 30 carbon atoms, an alkoxy group having 1 to 30 carbon
atoms, a halogen, a sulfone group, a nitro group and a

cyanc group.

2. The photosensitive adhesive compesition according to
claim 1, wherein-the content of the epoxy compound (&) is
15% by weight or more and 50% by weight or less bassd on

the total amount of components (&) to (C).

3. The photosensitive acdhesive composifion according to
claim 1 or 2, wheresin the soluble polyiﬁide {B} 5as a

' residue-@f an acid anhydride represented by the general
formula‘(3):

iChemical Formula 3}

\\
c

OV CFS

7 |

/ W N@
0---0 CFg O
C)
4. The photosensitive adhesive compesiticn according to

any one of claims 1 to 3, wherein the soluble polyimide {(B)
further has a residue of diamine représented by the general

formuala (4):

- T -



[Chemical Férmula 43

wherein “a” in the general formula (4) represents a range

between 2 to 10.

5. The photosensitive adhesive composition according to
claim 4, wherein the residue of diamine represented by the -
general formula (4) accounts for 50 mol% or less of the

entire diamine residue.

C. A photesensitiveé adhesive shest comprising a support
and a coating film of the photosensitive adhesive
composition according to any one of claims 1 to 5 formed on

the sﬁppert.

7. A semlconductor device comprising a.plurélity of
substrates or a substrate and other members,‘wﬁich are
bonded té each other through a cured product of the
photesensitive adhesive cemposition.acéordiﬁg to any cne of

claims 1 to 5.

- 71 -



