DESCRI PTI ON PHOTOSENSI Tl VE ADHESI VE COMPCSI TI ON, PHOTOSENSI Tl VE ADHESI VE
SHEET, AND SEM CONDUCTCOR DEVI CE USI NG THE SAME Technical Field [0001]

The present invention relates to a photosensitive adhesive conposition, a
phot osensi tive ‘adhesi ve sheet, and a semi conductor device using the sane.
Background Art [0002] Wth recent requirenents for high performances
of electronic conponents, mniaturization of sem conductor devices as well
as an increase in working speed and density of wirings have been naking
progress, and various package f i therewith have been proposed.
For exanple, there is proposed a semconductor package having a -

t hree-di nensional structure in which sem conductor chips are provided with
t hrough el ectrodes and el ectrode structures such as pads and bunps

connect j t r i ded on both
front afpgaqeﬂ&mgéw&é{ﬁ&# %ﬁﬁﬁl %?O@?@%Sﬁ@%w&m inuity
between chips . is ensured by |am nating these sem conductor chips. In the
package AV S CHF R s CRUL (0TS Ol e e GSUAId y Bssdiin  case of

| am nating chips. Low.stress, adhesive properties, insulation stability
and sol der reflow resistance are required to the adhesive used herein. In
addition, it is effective that patterning can be perforned by |ight, that
is, thef%ﬁﬂﬂﬁﬁQﬂilﬂ%?lﬁhotosensitivity so as to endure continuity between
chi ps by renoving only the relevant portion of the adhesive, which has
covered E%tltlrodes in the step of form ng an adhesive coating film on

sem conductor chips, thereby exposing the el ectrodes. [0003] Ther e
i s al so known TREmBPIIREE N WHICEH 10 e1cdménits it® subhehsdedsditinea resin

- spacer having adhesive properties and a substrate such as glass is affixed
to a topdh@sfiace aadiasrirhi®hold dhcstoasetsurte vso agihasg vieorsheg tholdnew package
such as an i mage sensor or MEMS (see Patent Docunent 1). An adhesive
havi ng Botsemiganolvs tegu s igeer elsiald |tite esimend phot osensitivity is al so
required in this application. [0004] Material s containing a
polyim de resin precursor as a base are proposed as an adhesive having a
phot osensitive function (see Patent Docunent 2). However, these naterials
must be Bardgraiinygl darted at a high tenperature of 300 or higher for an
imde ring-closing reaction and therefore had a problemthat therm
stress dtCx0®d time of cooling increases and causes | arge danage agai nst
peri pheral nmenbers. In order to cope with these problens, there are
proposed mat efiiahs relvienit cenfdirerende tolre hpalhy iprirde rasnackasé resin

t hereby reducing a curing tenperature (see Patent Docunments 3 to 5). Prior
Art Docuiefits oPdice monpecismty,s miniaturization of semiconductor

devices as well as an increase in working speed and density
of wirings have been making progress, and various package
forms coping therewith have been proposed. For example,
there 1is proposed a semiconductor package having a three-
dimensional structure in which semiconductcr chips are

" provided with through electrodes and eiectrode structures
such as pads and bumps ccnhected electrically to.the
through electrodes are provided on both front and rear
surfaces of semiconductor chips, and then continuity

between chips is ensured by laminating these semiconductor



[ 0005] Patent Docunent 1: Japanese Unexam ned Patent Publication (Kokai)
No. 2008-286877 Patent Docunent 2: Japanese Unexami ned Patent Publication
(Kokai) No. 04-337380 Patent Docunment 3: Japanese Unexam ned Patent

Publ i cati on (Kokai) No. 2008-281597 Patent Docunent 4: Japanese Unexam ned
Pat ent Publication (Kokai) No. 2008-88403 Patent Docunent 5: Japanese
Unexam ned Patent Publication (Kokai) No. 2009-221453 Disclosure of the

| nvention Problens to be Solved by the Invention [0006] However, in
resin design, desgriged in, Patent bacunenat, 3 Jherqpeonnression hondability
to a substrate slich asPa~ "S5 ¢6n war &r “or “a glrass substrate was. soneti nes

i nsufficient L%;T ause o | ar eset hoeﬁ]?l_ stress Cg A SsoI Eglwes%l gi m de. As
descri bed i ent” Dcurten 4 dnd B en & srké? et on "havi nS ﬁi’gh
flexibility, like aliphatic ether. di.amne is: .introduced her e re a

pr obl em AT S 51Ty G5 ol Y e Ph ik ot Kt Oy bisi g "t on
decreases, resultin |\r}eépoo.r resol ution gt the tine 3{ devel opment, and a
pr obl emﬁ%swcfdﬁgtﬁ BHTSH deeT S A nkdensi ty

decreases, | n polyimde having a carboxylic acid group, solubility in an
al kal i d&drel tolgiThg 'Sol it i §S- 1 Hpr H.gﬁﬁdﬁ%ﬁiﬁﬁg t%’é‘rg@e\/\é’s@%oﬁ?‘@d{emthat
polarity of a resin increases and thus hydrophilicity increases, resulting
in poor ShsiHthirorfttTanid i thhe [FrA Ve fas P lshtt ofV e S5 ésent
invention is to provide a photosensitive adhesive conposition which can be
devel oped Vit % KA dex SITPIHRP SOHRT QY HEEVIdh e, tihd exhi bits
hi'gh adhesive strength in case of thernoconpression bonding on a

subst r atiElegid i Palsierexdlel Hentadhe i athish dtabiqaisredveans for

Sol ving the Probl ens [0008] The present invention is directed to a
phot oserfsliaqhadithest videc otiposiad oipimidiudithgdhesive 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 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
sﬁch 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 precursér as a
base are'proposed as an adhesive having a photosersitive
function (seé Patent Document 2). However, these materials
must be thermally cured at a high témperature of 300° or
higher for an imide ring-closing reaction and therefore had

a problem that thermal stress at the time of coocling



(A) an epoxy compound, (B) a soluble polyimde, (C a photopolynerizable
conpound, and (D) a photopolynerization initiator, wherein the epoxy
conpound (A) contains an epoxy conpound represented by the general fornula
(1), and also the soluble poiyimde (B) has a residue of the diam ne
represented by the general fornmula (2). [0009] [Chem cal Formula 1]

[0010] In the above general formula. (1), mand n are integers of 0O or
nore, which satisfy the relationship: 1 10. [0011] [Chem cal Fornmula 2]

R2R3 CF3 HO 00 OH (%} ‘ . .
increases and causes large damage against peripheral

members. Inrorder to cope with these problems, there are
proposed materials which contain a soluble polyimide as a
base resin thereby reducing a curing temperature (see

Patent Documents 3 to 5).

Prior Art Documents

Patent Documents

[0G0O5]

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

Patent Docﬁment 2: Japanese Unexamined Patent Publication
(Kokai) No. 04-337380

Patent Document 3: Japadanese Unexamined ﬁatent Publication
(Kokai) No. 2008-281597

Patent Document 4: Japanese Unexamined Patent Publication
(Kokai) No. 2008-88403

Patent Document 5: Japaﬁese Unexamined Patent Publication

(Kokai) No. 2009-221453

Disclosﬁre of the Invention
Problems to be Sdlved by the Invention
[0006]
However, in resin design described in Patent Document

3, thermcoccompression bondability to a substrate such as a



CF H2NRS5R6FAH2 [ 0012] In the above general fornmula (2), R to R6
may be respectively the sane or different and are selected from the group
consi sting of a hydrogen atom an al kyl group having 1 to 30 carbon atons,
an al koxy group having 1 to 30 carbon atons, a hal ogen, a sulfone group, a
nitro group and a cyano group. [0013] The present invention also

i ncl udes a photosensitive adhesi ve sheet ‘including a support, and a
coating filmmade of the above photosensitive adhesi ve conposition forthed

on the support 0014] The prese i nvention .also includes a

seni condifctior® rﬂé&ﬁ%’eri%l%cﬁ %ﬁiﬁ%‘f? Bt° ssifﬁf’setncrjégt s or a substrate
and ot her nenbers, which are ded to each ot her through a red product
of the aBbe phHotFserrGadas anﬁg]s? OHpdY i DS Stgffoe%gas LJtjbnlee | nventi on

[ 0015] Accordln%@to t he present |nvent|on it o] Slb e to obtain
a phot oS¥NST T adhés ¢8 CEdhFEsith & Wiite @OGEWeﬁésdévépg R an

al kali devel opi ng solution after exposure, and exhibits hlgh adheS|ve
strengttﬁ|%ﬁ?%ﬁﬁ?Qﬁh%WkQQHQkﬁﬁnﬁﬁﬁﬁ%ﬁﬂ%ﬁﬁﬁhr&f&ﬁt%%%ﬂﬂ%ﬁ%%HQ§ €nd is al so
excellent in insulation stability. Mde for Carrying Cut the Inventlon
[0016] diaminerhes phytissBHadd V& dithedd iR T amiusian ct?tlaitn FHe P

invention neans a conposition which can forma pattern_ by

phot ol i thograkhinidmdimlab adim ble Fofred ey othett igmiaaE anses,

t her noconpressi on bonding. There is no limtation on the shape of the
phot oserst 3 Vel ragl higs i vae © orgosi i Jorn bl orlee cuish @t gy ebaafsinds of the

.shape include liquid, film sheet applied on the support and the IiKke.
and & problem that an adhesive strength decreases since a

cross—link density decreases. 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.
[0007]

An object cf the present invention is to provide 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.

Means for Solving the Problems
[0008]
The present invention is directed to a photosensitive

adhesive composition including: -



[ 0017] The photosensitive adhesive conposition of.the present

i nvention contains an epoxy conpound (A), a soluble polyimde (B), a

phot opol yneri zabl e conpound (C) and a photopol ynerization initiator (D).

[ 0018] The epoxy conpound (A) contains an epoxy conpound
represented by the general fornmula (1). [0019] [Chem cal Fornmula 3] In
t he above general formula (1), mand n are integers of 0 or nore, which
satisfy the relationship: 1 m+ nl0. [0021] The epoxy conpound
represen@gdﬁg}/ t he lgeneral formula (1) is a conmpound which has two epoxy
groups in‘t & ol €Ul €™ 4ntd 9'ncl udes one or nore propyl ene oxide (- C3H60-

) units. anpl es of the epoxy conmpound include "ADEKA RESIN (registered
trademarﬁ@)l%')'( BE@OM FE%@GWS%E (manuf act ured by ADEKA Cor poration) and
the like, [00292{! The epoxy co%org:gd represented by the general
formul a () & ITHROVE R T s L% nstty after curing of a

phot osensi tive adhesive conposjtion and al so can i nprove the adhesive

st r engt hi by & BroRML BTy 6. L ore- 2 epox Yy REoipdurid ISP as t he ef fect
capabl e of increasing the rate of dissolution of a photosensitive adhesive
conposi tFBHPIH AN A eStis® kAt AR | GTPAMS 19T CHFER%® B G9%pr ovi ng
the resolution at the tinme of devel opnent, since a propyl ene oxide unit

i ncl udeddir oderatel hydropmnd d4se Hig tHer ke, PHyHEsH | iRi 2 %of an

epoxy conpound i s increased by adjusting the nunber of repeating units of
propyl erfe T gl mE e tdlapiore e e wwid- ey pried arbtsR B [ ee, and
t hus devel opability of a photosensitive adhesive conposition in an aqueous
al kali sollution becones satisfactory. In contrast, in case of using an
epoxy coerOoOugnd i ncl udi ng no propyl ene oxide unit (a compound of

[ ] '

[Chemical Formula 11}

]>/\OWL63HSO {— OC3H59*0/\<1 (1)
© n m 0

' [0010]

In the above general formula (1), m aﬁd.n are
integers of 0 or more, which satisfy the reiationship: 1=
< 10.

[0011]

[{Chemical Formula 2]

(00127
In the above general formula (2),‘R1 to R® may be

respectively the same or different and are selected from



the general fornmula (1) in which m=n = 0), developability of a |

phot osensi ti ve adhesi ve conposition deteriorates and thus devel opnent
takes much nore time and resol uti on beconmes worse, unfavorably. Wen the
nunber of repeating units of propylene oxide is too |arge, the cross-1link
density decreases, |leading to the decrease in adhesive strength.

Therefore, (m+ n) is preferably adjusted to 10 or |less, and nore
preferably 7 or | ess. As described above, the nunmber of repeating units of
propyl ene oxide (m+ n), is preferably adjusted to 1 or nore and 10 or

| ess, and*hoHEWr SfaYEBI YA Gt oty BRPe? Gt AMes N S04t t3F hpat i bi l i ze
the developability with the adhesive strength, [0023] , The _cont ent
of the epxdyLdmpourid (WrHE Fd<ihablan BIRBY WEGH 6V iFsr & dvd *50% by
wei ght or | ess based on the total anount of conponents (A) to (O . Wen

t he cont@@itbaf air@sepoxyalstifsund i HENstEPR IR0 A 5% B Weight 0 nor e,
and nore preferably 20% by wei ght or nore, in case of performng

t her noconpressl airdondi ng of the photosensitive adhesive conposition
coating filmafter devel opnment and the substrate, the viscosity of the
conposi ti@h.decr eases and thus a thernal flow anobunt increases and tight
adhesion to a substrate with a step is also inproved. Herein, the thernal
fl ow anobunt m&ares e gEETENEErenthich dlmdi datcdsidetso appdito texasewitiggn a

phot osensi ti ve adhesive conposition fl ow when the photosensitive adhesive
conposi tdadiredisrchedtesdt aind: Jprabissura zethpoifie rmead ur iqmptmetchdd. wi Infadse
described in detail hereinafter. Fromthe viewpoint of heat resistance and
devel opaki ltiHey addee qontererofithe epinos iconpoune (1A)idrs frmfeet @il y 50% by
wei ght or less, and nore preferably 40% by wei ght or |ess, based on the '
total ammmtswgfpaanponents (A) to (C). [0024] The phot osensitive
adhesi ve conposition of the present invention nay contain one or nore

ki nds of [pioxly conpounds ot her than those of the general forrmula (1). In
this case, the content of the epoxy conpound (A) is calculated, assumng
that the totalrreopireeraf aivapoxn comgrount nepyesenicad dynhdue cgener al
formula (1) and an epoxy conpound ot her than that of the general fornula
(1). is thercantiem efiddhe gonpementy (Y @k thecat entsiofstha eepoxy
conmpound is preferably within the above range. In case of containing the
epoxy cofmound&t hamidan, thatcrofatdegenat alo fardill acHel) . tHgont ent  of

t he epoxy conpound represented by the general forrmula (1) is preferably.
from 30 40 Q9% el gt crandthimre pHef eyad y frombl4i0,H9% by wei ght, in
the entire epoxy conpound. [0025] There is no particular limtation on the
epoxy’ d--ofher than that of the general forrmula (1), and exanples

t hereof 1 nclude bisphenol A type epoxy conpounds manufactured by Yuka
Shel | Epoxy Co. Ltd under the of trade nanme of EPI KOTE 828, 834, 1001,
1002, 1003, 1004, 1005, 1007, 1010 and 1100L; o-cresol novol ak type epoxy

conpounds, sanuf act uned By, kg, Shel | Epoxy Co. Ltd under the of trade
name of EPI KOTE ESCN- 220L, 220F, 220H, 220HH and 180H65; novol ak type
epoxy co s manufactured by Yuka Shell Epoxy Co. Ltd. under the trade
nane of I E 1032H60, and those manufactured by N PPON KAYAKU CO., LTD.

under the tradg nang R ' it e ar al.kyl : epoxy
conpounds nanggﬁcturégJSgPﬁy%%gﬁk%ﬁégﬁﬂagﬁgﬁggﬁﬁhé}%(ﬁﬁ .E%kggf;¥ﬁ§ trade
name of 375 ﬁ%g; . ' Egpp £POXY; uf act ur ed
by Yuka et 1! é’gg%/ .&?%dt%ﬂ%e%k? e o‘J‘f (%(?ngécai% nane o OQ“COIEILS—IDrEfét1 is also
possi bl et xenpl i f i i{jo b o) 09&9?3 Lsphgnol A
glycidyld% %é%”%?d%r%%d§§ %g%%%tﬁyé%g%%ggﬁzH%¥EEPSEEC|dy é%ﬁir t'ype epoxy
conmpounds, . novol.ak glyci.dyl .ether t e y. €O unds, glycidyl ester
O%d CEOWO%lnktdsg,}quh a%lg/%gnge %Pl%/%(ﬁ&%e( 1 ,§ ONPOA cgé

type ep gtyci ani ne poxy conpounds, cyclic

al i phati.c epoxy conmpounds .and. aromati ¢ epoxy.conpounds. [ 6] The
sol ubl e %b?%??god@)? STH PR B ent &llns\/%ﬁ%/%%ten‘eaan%cgalssoﬁ(‘)lg%? e pol yi i de
whi ch di ssolves in 100 f, an or ic solvent (at 25C) of am de-based
soIvent§”§ﬁﬁ%%ﬂ§r¢9mﬁ9é%£%§k®¥r T?%EﬁEEYRLN-dinethylacetanide,

N, Ndi net hyl f ormam de, N-vinyl pyrrolidone and N, Ndi et hyl f or mam de;
y-butyrol act one; and et her-based sol vents such as nethyl nonegl yne, nethyl
diglyme, methyl triglyme, ethyl nonoglynme, ethyl diglyne, ethylene glycol
nmononet hyl et her, ethylene glycol nonoethyl ether, propylene glycol
nononet hyl ether, propylene glycol nonoethyl ether, ethylene glycol

di met hyl ether and ethyl ene gl ycol -deethyl ether, in the anount of 1 g or
nor e.



[ 0027] The sol uble polyimde (B) is preferably al kali soluble. The
al kali sol ubl e polyi mde neans an al kali sol ubl e pol yi ndi e whi ch di ssol ves
in 100 g of an aqueous 2.38% sol ution of tetramnethyl anmoni um hydroxi de at .
25C in the amobunt of 1 g or nore. [0028] The sol ubl e polyi m de (B)
is obtained by a reaction of tetracarboxylic dianhydride with diam ne, and
has a residue of tetracarboxylic dianhydride and a residue of diamne. In
the present invention, the residue of tetracarboxylic dianhydride and the
residue of diam ne preferably have a structure which (1) includes |ess
benzene Ma94fy, F(2)CHasy a9 dr'fe Tt Bt H LVt ght and Ls bul ky,. and al so (3)
has a | ot of bent portions such as an ether bond. The interaction between
mol ecul arfP®Hali ns is decreased by such a structure, and thus solubility of
the sol uble polyimde in an organic solvent is inproved. It is desired
that the sol ubfite pdlglafieds (B)ve adhgs ak fanesd gl fidhcti®onal group so
as to develop with an aqueous al kali solution. The al kali-sol ubl e

funct i onteggrduplriigrdni aeinkan$ uncterares L igrgupihighd Speddite exanpl es

t hereof include a phenolic hydroxyl group, a carboxyl group and the |iKke.
From t heati tesspoibt mfo tobtidimarpitigh dmdw lead omstiabikandedafiter curing, it
is preferred to contain a hydroxyl group having | ow polarity. [0029]

As descratier abovesrd ey Sotemhec pabyg s den (B)ndiasy a dhamiené sr @si due
represented by the general fornula (2) in the present invention. [0030]

[ Chem calinFdratulean 4n fi003djape of tHa phhet ebowel igeneralhdormul a (2), R
to O may be respectively the sane or different and are selected fromthe
group consipstding of ke fody ogerirag omndaresadigylegroup-hdaatiamge 1 t o 30 car bon
atons, an al koxy group having 1 to 30 carbon atons, a hal ogen, a sulfone
group, andlitude driopp gndialmey asteear ougel Fedmit heheiavgreintt ofd drtgani ¢

sol vent solubility of polyimde, and alkali solubility, Rl t R8 are

pr ef er abljkeel ected froma hydrogen atom and a sul fone group. [0032]

[0017]

The photosensitive adhesive composition of.the
present invention contains an epoxy compound (A), a soluble

‘polyimide (B), a photopolymerizable compound (C) and a

photopolymerization iﬁitiator (D). |
[0018]

The epoxy compound (A) contaihs an epoxy compound
re?resentéé by the géneral formula (1).
(0019}

[Chemical Formula 3]

P oo ]@ @ <]

[0020]
In the above general formula (1), m and n are

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



Si nce a hexafl uoroi sopropylidene group has a | arge nol ecul ar weight and is
bul ky, cohesive energy of polyimde decreases, resulting in decreased
surface tension of a photosensitive adhesive conposition. \Wereby, it
becones easy to renobve a support after affixing the photosensitive

adhesi ve conposition applied on the support by |lamnatien-on a silicon

waf er, and thus bondability to a silicon wafer is inproved. Fromthe

vi ewpoi nt of inproving the bondability to a silicon wafer, it is preferred
to have 20 nol % or nore of a residue of the diam ne represented by the
gener al ™ of rful % ¥®) in the entire dianine residue. Fromthe viewoint of

- the flexibility and adhesive properties, the content of the residue is
pref er abl3096! ol % or | ess. [0033] The sol ubl e polyi mide (B) may
have a resi due of diamne represented by the foll owi ng general fornula
(5). [0034] [ ChenmwaxFormpers] reppogslted by the gaiegendra™t et nul a
(5),. Yrepresents -CO-, -sS@-, -0-, -S, -CH2-, -NHCO, -C(CH2)2-, -000-
or a singlle bord, camepmand Tk dspectvvet§orepFesent & hyfdt oxyl group or a
car boxyl group. [0036] Exanpl es of the diam ne conpound represented
by the genkeralldorand aifG)udew|ete @f andpe RoMpoLeHs Meddagl = 3plenol i c
hydr oxyl group in the nolecule, for exanple, hydroxybi phenyl conpounds
such as 3, 3\ith amEneamp l4's odi hydr epybiphlemdound inciude “ADEKA '

4, 4' -di am no- 3, 3' - di hydr oxybi phenyl and

4, 4" - di BEN0N 2( 2>g 04 hyndrad xtytos gdreanyk ;  hiyehr 6X§@T pHehyd @l k&ane conmpounds such
as 3, 3' -di am no-4, 4' - di hydr oxydi phenyl net hane, 4, 4'-di am no-3, 3' -

di hydr oxjmh syt unsd dh e , AL RA -Thh e ot 2012) -amdit hyioe okyidé pheny| net hane,

2, 2-bi s[ 3-am no- 4- hydr oxyphenyl ] propane, 2, 2-bi s[ 4-amn no- 3-

hydr oxypheiya ] pr opane and 2, 2- bi s[ 3-am no- 4-

hydr oxyphenyl ] hexaf | uor opr opane; hydr oxydi phenyl et her conpounds such as

3, 3' - di am no- 4;rk - ddranayshphe nyd et degnted by the general formula

- 4, 4' -di am no- 3, 3' - di hydr oxydi phenyl et her and o

4, 4" -di api nozaR’ b ek oxysli phenyt et dier dehy dt pxytt phenyt sud fohez conpounds
such as 3, 3'-di am no-4, 4' - di hydroxydi phenyl sul fone, 4, 4'-diam no-3, 3" -

di hydr oxyeh phesyd st §Fonediaane de Acob@di oo, 2nd & 4ty deox yidigpheny | sul f one;
and the like; or diam ne conpounds having a carboxyl group in the

ol ecul e;hS UL &Si Be 35t b ERED XY -dsd' o i @i aeskphenylpet hare «-dRe37]

In case of having a residue of the diam ne represented by the general
formil a {&pothe 4 pi@lngontiente pfede reshaes obr thecdiamme wepresent ed by
the general” fornmula (2) and a residue of the diam ne represented by the
general. Sprqudas (9 ids »f ef a5t ¥s89s 1Pl 8 0 ah&€Ssvd Nedligoentise L am ne -
residue, fromthe viewpoint of increasing the chem cal resistance after
curing and @c%@é’@@é oo det esboratbon fathesselbigbhid tyr dugs oy wad er

absor ption. [0038] It 1s preferred that the sol uble polyin de (B)
further T o?u?i_ e {8si g &rr@shdus dndi amine represented by the
general fornula (4 romthe viewpoint of iInproving thernoconpression
bondabi '%,]ta@rgyel%@wm@g & Ot 385:1 68881 1L ONrb IPSF QUM Er o 10088 1 £ Fhen cal

For nul a
Furthermore, 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 more, and thus developability of a photosensitive
adhesive composition in an aqueous alkali solution becomes
satisfactory. In contrast, in caserof using an epoxy

compound including no propylene oxide unit {a compound of



-(H\/ a [0040] "a" in the general formula (4) is within a range
from2 to 10. Wien "a" is 2 or nore, the effect of softening due to an
ether bond is inproved, and thus the glass transition tenperature can be

| owered, resulting in inproved thernoconpression bondability. In contrast,
when a" is 10 or less, the resolution is inproved wthout exerting an
adverse influence on devel opnent. In addition, when "a" is within the
above range; a nol ecular chain | ength between imde groups falls within an
appropriate range. Therefore, the regularity of the nplecular chain is

i mpr oved Mnd anars lc Hernimedia r@si stante Ehdt fedt T &dirstoavee cxrdér iduri ng can
be enhanced. From the vi ewpoint of obtaining high resolution," is nore

pr ef er abify 24 photlassgs itdem e o ieifp ST BT fo ey elftiarg 9FedlSsn g sk t he
exposed portion in case of developing with an aqueous al kali solution and
prevent ity st ke vadivesiond dtakerigtrmaly o e drisks iang! wiasedutt i€dusi ng drastic
deterioration of orientation properties of a resin, the content of the

r esi due bafcadicaiwre segpredentcathhyy t hwhgenéhal nfiobeul af (4yreatpnef erably 50
nol % or | ess, and nore preferably 40 nol % or less, in the entire diam ne
resi dueuri0G4 L propylehe soldeblies polyildmde,( Bhamydsavd,ink addition to
t he above di am ne residues, other diamne residues as long as the effects
of the presdtty idevertssars areaibing npaitrted . ddExamscesirofadhies ivesi due i ncl ude
resi dues of di am ne conpounds, for exanple, diamnes having one benzene
ring, sughreaasyth.4- tharefiobenzémey+ h)3<idi aredelebzgnedi3sdeddicamifiot ol uene
and 1, 47di am no- 2, 5-di hal ogenobenzene; di am ne having two benzene rings,
such as du Sl(kss ammbpheny ) ed ferab by ST 3zani eephemyf |etdreribdl sobve,

am nophenyl ) sul fone, bis(3-am nophenyl)sul fone, bis(4-

am nophemd )metthaner hieg(c3ri@mqaphieny |gheihanderki s(dde (m + n),

am nophenyl ) sul fide, bis(3-am nophenyl)sulfide, 2,2-bis(4-

ani nopheny lpyepane.y 22-hits(B-am naphemytd prepane,o2,12ss, and

bi s(4- am nophenyl ) hexaf | uor opr opane, o-di ani si dine, otolidine and

tolidi negild oiraagind;y di am e havdmyg 1 hyee danzene 49 ngs, such as

1, 4- bi s(4-am nophenoxy) benzene, 1, 4- bis(3-am nophenoxy)benzene,

1, 4- bi s(4sad diaphend Jhanzens: 1 do#sbi S{3-aniophemdndegnzena; rength.

a, a' -bi s(4-am nophenyl)-1, 4- diisopropyl benzene and

a, ' - bi s{rai nophenyl) -1, 3- diisopropyl benzene; di am nes having four
benzene rings such as 2, 2-bis[4-(4-am nophenoxy) phenyl ] pr opane,

2, 2- bi s[4- (4- @ nophenaxydhenyldhexafddgianiopane i 2.&--RirsiA-( 4-

am nophenoxy) phenyl ] sul fone, 4, 4'-(4-am nophenoxy)bi phenyl ,

9, 9-bi 5(1%%61@0?%1%{}% )4 yerene and & 190 Bis{drt ad nophemddantdir acene;  and
the like. [0042] It 1s preferred that the sol uble polyimde (B) has a

{ggi‘lgre fe an,agi d ANIMATd de SigRsasent eth by 4 heygenghah taemula (3).

content of the epoxy compound is adjust§d to 15% by weight
orlmore, and more preferably 20% by weight or more, in case
of performing thermocompressicn bonding of the
photosensitive adhesive compositioh ceating f£film after
development and the substrate, the viscosity of the
composition decreases and thus a thermal flow amount
increases and tight adhesion to a substrate with a step is
alsc improved. Herein, the thermal flow amouﬁt means a

parameter which indicates, to what extent, can a



[Chem cal Fornmula 7] O '"2\? CF3 0 /7 (3) CF30 'CO [0044] Si nce
a hexafl uoroi sopropylidene graup has a | arge -nol ecular weight and is

bul ky, cohesive energy of a sol uble polyimde decreases, resulting in
decreased surface tension of a photosensitive adhesive conposition.
Whereby, it becomes easy to renove a support after affixing the

phot osensi tive adhesi ve conposition applied on the support by |am nation
on a silicon wafer, and thus bondability to a silicon wafer is inproved.
From the viewpoint of inproving the bondability to a silicon wafer, it is
pr ef er r e A I 0 ot Woot L o reP O B gt dudrofhiHe G d anhydri de
represented by the above general fornula (3) in the entire diamne

r esi due.PHErterAGHe i eaWRsAR s e tHEFPebG Inn (1S Rarftmest ve properti es,
the content of the residue is preferably 95 nol%or |ess. [0045] The

sol ubl e poisaunided B) They meavelring agdhedoiitd beheegssd&cdcii@ di anhydride
resi dues, other acid dianhydride residues as long as the effects of the
present dahesint itmrredime Tiotr i npaiore dheEvarplred néf offh&sgtha@esagitdnce

di anhydri des include pyronellitic anhydride (PMDA), oxydi phthalic

di anhydrdrde deORPA)RakS;, 34, 4hdermophenonetidte ararboxgdnirowidant®yidr i de
(BTDA), 3,3',4,4'-Dbi phenyltetracarboxylic dianhydride (BPDA), 3,3 ,4,4'-

di pheny|isuldmonatetrlac 8 oxyy i e difan hydriakes ( B8DAorxE Preferably

bi s[ (di car boxyphenoxy) phenyl ] propane di anhydri de (BSAA) and the |ike.
[0046] 40% by eiightpref era=d, thadediton edst wotpol taronirdf ¢the term nal of
the soluble polyimde (B) is blocked with an aniline derivative or

di car boxypnigorastydr jZbe. taMheteby, it is possible to easily adjust the

wei ght average nol ecul ar wei ght of the soluble polyimde within an
appropripi@Ealjange. It is expected to suppress an increase in viscosity due
to cross-linking of a termnal functional group. The aniline derivative is
preferably 2- amdqhenzoidn sicidre 3rdiars inoberagics iacich o arfisnobenzoi ¢ aci d,
4-am nosaliicylic acid, 5-amnosalicylic acid, 6-amnosalicylic acid, 2-

am nobengzenasid fonionachdl, m3y arbmobenzeneset frdte laoidl @ epoxy

am nobenzenesul foni ¢ acid, 2-am nophenol, 3-am nophenol, 4- am nophenol,

2- ami nothigphened . otham et i ephenalt dhe agdmothi ophenolz of1the thi ke. |t
is possible to preferably '

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 1is preferébly within the akove ranrge. 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 fofmula (1) is preferably from
30 to 99% by weight,iand more preferably from 350 to 99% by
weight, in the entire epoxy compound.

[0025]

There 1s no particular limitation on the cpoxy

- 10 -



use, as the dicarboxylic anhydride, maleic anhydride, phthalic anhydride,
nadi ¢ anhydri deanhydri de, cycl ohexanedi carboxylic anhydri de,
5-nor bor nene- 2, 3- di carboxylic anhydride, 1,2-dicarboxynaphthal ene
anhydri de, 3-hydroxyphthalic anhydride and the |ike. [0047] The

wei ght aVi erage nol ecul ar wei ght of the soluble polyimde (B) is
preferably 10,000 or nore and 100,000 or less. In case of containing two
or nore kinds of soluble polyimdes, the weight average nol ecul ar wei ght
of at |east one kind anong them may be within the above range. Wen the
wei ght SRERay@SsItecd dhareitghtt i 1tdss demat 210, 5060 1thd Itec R&fi cal
strength may sonetines decrease, resulting in decreased adhesive strength.
The wei ghtempiEsagéarsiode dingrl uks ghtsahenstleferabisy SPRR0CFPMHAE. | n
contrast, when the wei ght average nol ecul ar weight is nore than 100, 000,

t he develeopdbsidtiunedaitvh Yalrkaacﬁ.n?g@s Exdeal iCosolliid omdedy tenetl frggde
deteriorate, resulting in generation of devel opnent residue. The wei ght
aver age moleecd]l APIKEITGhtB A% gtk .erldallly 50100 1610 3,edL047hd Ohsirght aver age
nmol ecul ar weight in the present invention is determ ned by measuring using
a gel pédraf&at ilav Oc moatldglap Mo restcho i VERE kndtviisd erad. cair@aduadisng in
terms of polystyrene. [0048] The photosensitive adhesive conposition of
the presentfaaivertd Gry ks ditelin Bpaol s e ol yindede blis ¢ff dg@sienot
contain diamne of the general forrmula (2). In this case, the total

cont ent refme hef eMMTIKCTES GAMN-€ 3001 ,yidA R 122 Gal Altattedinas 18t edont ent  of

t he conmponent (B). - In case of containing other soluble polyinides, the .
cont ent rafvdiek solpeblepopo} yaripete;rebn tued i fregr tdirand ey ofukeheShganer al f or mul a
(2) is preferably from30 to 99% by wei ght, and nore preferably from50 to
99% by weighit .cd.n itthe enidare t9od ubteeipalanariafe E{I00AY 1032H60,Therdke i's no
particular limtation on the nethod for the synthesis of a sol uble

pol yi m dehdR) maand ddiersol ubl eipeioN mxdeamcthe syrt.hesided e a known

met hod usi ng di am ne -and tetracarboxylic dianhydride. For exanple, a

pol yi m dericeciln&Orod % roh-ad (ed; hyaeiOpdmy s amdiothdwo Wi dype
tetracarboxylic dianhydride and a di am ne conpound (may be partially
substi t utigdoecbAdd Rearterd vaitae)oane grractat«al Ghdrowdlenperature; a
method in which a diester is obtained by a reaction of tetracarboxylic

di anhydride widdean il qaohole ek tdhemni-tey phiai neghdigst eind s reacted with
diam ne (may be partially substituted on an-aniline derivative) in the"

pr esence, Qfn & CONdgNs it A0 e np Qlinds MRiMotk dth W oy andieigs i s obt ai ned
by a reaction of tetracarboxylic dianhydride with an al cohol, and then
remai ni ng, 440 &Ar Raxy !l Goups&rer subl &S tihd & @cigbo®hl oricnaki on and
reacted wth diamne (may be partially substituted on an aniline

deri vatiye)s Ak {dien @b solaible: ppl il digy oan,be swidiesigrd from the
pol yi m de precursor by enpl oying a known i mdation nethod. [0050]

compounds, bisphenol A glycidyl ether type epoxy compounds;
bisphenol F glycidyl ether type epoxy compounds, novcolak
glycidyl ether type epoxy compounds, glycidyl ester type
epoxy compounds, glycidyl amine type epoxy compounds,
cyclic aliphatic epoxy compounds and aromatic-epoxy
compounds .
[C026]

The soluble polyimide (B} in the present invention

means a soluble polyimide which disscolves in 100 g of any

- 11 -



The photosensitive adhesive conposition of the present invention contains
a phot opol yneri zabl e conpound (C) and a phot opol yneri zation initiator (D)
The phot opol yneri zabl e conmpound (C) is preferably a conpound havi ng at

| east one unsaturated double bond in the nol ecul e. Exanpl es thereof

i ncl ude a conpound having a group selected froma vinyl group, an acryl oyl
group and a net hacryl oyl group. [0051] Exanpl es of the

phot opol yneri zabl e conpound (C) include diethylene glycol diacrylate, w
triethylene glycol diacrylate, tetraethylene glycol diacrylate, diethylene
gl ycol &ﬁﬁ%ﬁ%ﬁﬁﬁ%ﬂ%ﬁttwﬁbﬁﬁyﬁgné}I%ﬂﬁﬁe?ﬁ%%¥%§&%ﬂ%ﬂ§§ FHLT &6t hyl ene

gl ycol dinethacryl atef trinethyl ol propane diacryl ate, trimethyl ol propane
triacryﬁhﬂ%ﬁtQWhTﬁﬂﬂﬁﬂﬁﬂlﬁfﬁﬁﬁhePhﬁﬁ%ﬁ%%ﬁﬁ%ﬁ%ﬁ?itqmﬁqﬁetﬁ&@k]propane
trinethacryl ate, styrene, a-nethylstyrene, 1,2- dihydronaphthal ene,

1, 3-di | SHFropenyidezEse, A Hethy IRt yrehelong méchyl-dtyr ene,

2-vi nyl napht hal ene, butyl acrylate, butyl methacrylate, isobutyl acrylate,
hexyl = abirafiatieonmapictas] vaorif vatel 8 Gishior mitd & rate s9d g5t s

met hacryl ate, cycl ohexyl nethacrylate, 1,3-butanediol diacrylate,

1, 3- but avedi ¢is distethacrylatieaedidmyd @i dlasie ditgdty lattes 19 Whut anedi ol
di acryl ate, 1, 4-butanediol dinethacrylate, 1,6-hexanediol diacrylate,

1, 6- hex @tddilolmadiamiywesor \Widte, Al olyitharrddidlend radtveadr yicatame thylo-
decanedi ol dinethacrylate, dinmethylol-tricycl odecane diacryl ate,

pent aer yethrdn,ole tthryi laorey | Altyes 0 Ipertraer Yl | @ dle t e torrgorhergt eflycol
pentaerythritol trinethacrylate, pentaerythritol tetramethacryl ate,

di pent aergrtdwdttioll hedtaacr yi @iy L aipent wery timasdihexedetthacr yl ate, 2-

hydr oxyet hyl acryl ate, 2-hydroxyethyl nethacrylate, 1,37

di acryl etdloxyerze hyldraxy priopane;l lst3ralr netdasrhyt Iy coxgi-y2-0 Thydtirabywar opane,
nmet hyl enebi sacryl am de, N, Ndi net hyl acryl am de, N-nethyl ol acryl am de,

2, 2, 6, 6-etttetd,anet mHepippenirdi iy et hacrydat e, 2, 2, 6, 6-
tetranet hyl pi peridinyl acrylate, N-nethyl-2,2, 6,6- tetranethylpiperidinyl
‘met hacryjaizr] N-net hyl -2, 2,6, 6- tetramet hyl pi peridinyl acrylate, ethylene
oxi de-nodi fi ed bi sphenol A diacrylate, ethylene oxide-nodified bisphenol A
di net hacryl at echepreapydane axivderinndi f8)edi dirsphenclblA dilacrlyl at e, propyl ene
oxi de-nodi fi ed bi sphenol A nethacryl ate, propoxyl ated-ethoxyl at ed

bi sphenalsAumdicacr yihat @1 kanapexyatied peiliaxldat edabissphenalkaAi

di net hacryl ate, N-vinyl pyrrolidone, Nvinyl caprolactam and the |iKke.
These coypOds &N, e1ius gch il oNel.s @51+ O 100 &y kimds ofqudwam can be
used i n conbi nation. [0052] Anong t hese conpounds, particularly

pr ef err ed, gopounds; 40 tdes dy Sndronanashed 1 g meidacidata, 25°%0-in
decanedi ol di nethacryl ate, dinethylol-tricyclodecane diacryl ate, isobornyl
acryl at e;pd sohaiylo et hacgylades. pentaerythritol triacrylate,
pentaerythritol tetraacrylate, pentaerythritol trimethacrylate,

pent aerytgyigol tetramethacrylate, dipentaerythritol hexaacrylate,

di pentaeryt hritol hexanethacryl ate, nethyl enebi sacryl am de,

N, N-di met hyl acimd ard dg,) Nt dacry) am dost 2By a reaction

t et ramet hyl pi peri di nyl nethacrylate, 2,2,6,6- tetramnethyl piperidinyl

acryl at - 8- 1.8hamet by | pi perd dismle Melhacryd at e,

N- et hy%fZ%%%%AE%%}%%ecfh%ﬁ%eri dﬁy‘{;iggrcg/iljdat e, ethylene oxide-nodified
bi'sphenal, & giactylat a@ﬁ%%ﬁ&@?ﬁ%@&'ﬂd@%ﬁi sphenolas of

di et hacryl ate, propyl ene oxi de- nod bi sphenol A diacryl ate, propyl ene

oxi de- ”Dcfiggil . bi sphenal gge@@n&aﬁw P! c&ﬁa%xwe@?i@%eto&fxxl at ed

bi spheno acrylate, opoxyl at ed- et hoxyl at ed bi spheno
di net hac, _ inyl. p: 3 done, vi-nyl f and: the |ike.
[0053] Ao LR St e bt e i T e B BT | T e

devel opENt <. Lhey oopl et of e photpely ety 2abl, somound L. . the

phot oserfsi ti Ve adhesi Ve tonp ion 1's prefer parts by weight or

nore, and. nore, preferably 40 parts. b i r re ]Qgﬁgg o] 00 parts
by wei ghjflIEﬁ’ thée)) gkb?%b? e]yapro ‘%/imrlrci)i ecf%yﬁg%?haeﬁ@ijésv\pm n 'ofﬂll%rpr ovi ng
heat resistan f_ac d fil t he content_of the photapol ynerjzable
corrpoundaf?ﬁ fg) 3?%? et ;{)ﬁ ﬂ%obn(]f)%?tgo Vet ghtc et eé;ns,etca}ge ?ﬁr%or%d'
preferably 100 parts by weight or |ess. [0054] Exanpl es of the
phot opol yneri zation initiator (D) include benzophenone conpounds such as
_benzophenone, Mchler's ketone, 4,4, -bis(diethylam no)benzophenone and
3,3,4,4,-tetra(t-butyl peroxycar bonyl }Benzophenone; benzyl i dene conpounds
such as 3,5- bis(diethylanm nobenzylidene)-N nethyl-4-piperidone and 3, 5-
bi s(di et hyl am nobenzyl i dene) - N- et hyl- 4- pi peri done; cunmarin conmpounds such
as 7-di et hyl am no- 3-nonyl cumarin, 4,6- dinethyl-3-ethylam nocunmarin,



et her, benzoin isOpropyl ether; thioxanthone conpounds such as

2, 4-di net hyl t hi oxant hone, 2, 4-di et hyl t hi oxant hone, 2, 4-

~di i sopropyl t hi oxant hone and 2-i sopropyl thi oxant hone; mercapto conpounds
such as ethylene glycol di(3- nercaptopropionate), 2-nercaptobenzthiazole,
2- nmercapt obenzoxazol e and 2- ner capt obenzi m dazol e; gl yci ne conpounds such
as N-phenylglycine, N- et hyl - N- phenyl gl yci ne, -

N- et hyl - N- (p-: chl orophenyl ) gl yci ne and N-(4- cyanophenyl)glycine; oxine
conmpounds such as 1- phenyl-1, 2- but anedi on- 2- (0- nethoxycarbon I)OX|ne

1- phenyThe AntErcsaded bRirees- H?Qth@eﬁ 66}?911380%5 eCfeﬁﬁé* %
propanedlon 2- (o- et hoxycar bonyl ) oxi ne, 1-

pr opane &G ?—@615§ﬁf§?|)@ﬂqﬂ§hQ§EﬁQ%Qﬁﬂ%%Qb§HbF@§iéﬁﬁ@ﬁéﬁe

oxi me) i sopht hal and

1, 2- oct @eddiionie 40 piie pyiEhils) FIREMEITE 29 PG -oxi rejs desired

aanlnoalkylphenone conpounds such as 2-benzyl- 2- .

di met hy ltasitn ¢k (linbrlgh oo liydpticsy 103 b dtaen A gridadridg spluble

met hy1- 1[ 4- (et hyl t hi o) pheny1] - 2- nor phol i nopr opan-| - one;

2, 2" - bi SoxcthlooredplgggD) s4, 4's, 5,05 devgtlcap ey (50 ricdeevice 2 1&nd it he | ke.
Annng t hese conpounds, a conpound sel ected fromthe above benzophenone
conpoun¢©;uguyuineThenpb@aﬂ$rsqémbéptéucaﬁﬁcuﬁasngMPnéSc@ﬁp@Qh@é?

a- am noal kyl phenone conpounds and 2, 2! -bi s(o-chl orophenyl)-4,4",5,5"-

t et r apheiyldiiiiomadazolomp,s asul tsgiglceg. ffiro mxtawe e se wheineo fofi ngheicer @act i on.
These photopol ynerization initiators are used alone, or two or nore’ kinds
of thempareaadlsed hyireciyldi natouen. aThe: nivotydp af nevgr iazat itdue ildikei.at or is nore
preferably an oxi me conpound, and particularly preferably a conpound '
sel ect edrdanorahl pienypbiht2-qir eparddiiony 2vi(gretimeoicariloon ytadilne.,y

1- phenyl-1, 2- propanedi on- 2- (obenzoyl ) oxi mel bi s(a-i sonitrosopropi ophenone
oxi me) i saphthalur G0l QEQR (flaradel nanesomenuf actyced-dy GreapSpeci al ty
Chem cals Inc.) and NCl-831 (trade nanme, manufactured by ADEKA

Cor por atizefi)hg [18bHo1arity. The content of the photopol ynerization
initiator (D) is preferably from0.1 to 40 parts by wei ght based on 100
parts by oeigght of the soluble polyimde (B). Wien two or nore kinds of
phot opol yneri zation initiators are used in conbi nation, the total anount
is preferably i thigrtibeaboved,anges Mebiideeitaae qi)thes a

phot opol yneri zation initiator (p) is 0.1 part by weight or nore, a

pol yner izaiion reactden Qfh 2 RelngredZae gomeund atdtike )me rof
exposure sufficiently proceeds. In contrast, when the content is 40 parts

by wei ght,or Ik§§§ﬁ:§HR@d%fﬂH | i ght transnlttance rati o can be mai ntained
T even in. case of athick film and thus a pattern can be formed. The

cont ent $§‘§ ¢qye photopol yneri zation initiator (D) is appropriately sel ected
wi thin the above range, depending on the kind of the photopol ynerization
i nitiatofeg,he Sehaetad: 41 0056] Furthernore, the photosensitive .
adheS|ve conposi tion nay optlonally contain a surfactant for the purpose
of inproving tight adhesi on between the photosensitive - adhesive
conposi tion ard theR3ubst R e. Rfe photosensitive adhesive conposition can

al so contain ingrg s such as silicon dioxide and titanium
di oxi de, paowder iy Ii%@. The -phot osensi tive adhesive
conpositi M-S0 Cf B I pling agent, a titaniumchel ating

agent or the lik S ance adhesion with the substrate such as a
silicon waf ¢4,N[ 005} FuNHer nore, the photosensitive resin -
conposition can optionally contain additives such as a cross-|inking
agent, ' §%fss | i nki ng accel erator, a sensitizer, a dissolution
nDdlfler abilizer and a defoaner [ 0058] The photosensitive

adhesi ve sheet._ of _.the resent invention Pt ained bysfo a coating
filmof a phoﬁﬁ%éﬁgifi e adﬁ%11V%’g%ﬁ§3gi '@ﬂ ogpagsu%por% Q%ere is no
particular limtat] on the supp and it OSSIb| t

conmer C|%§SIE§P%%‘{EF]Ia’b Y arious’ %f%sf%ru% 5 an poef Yoty eceer‘l:fe) JJ%Jreornrlepht hal at e
(PET) f|In1 a yphenyl ene sulfi | m and a pal film_The surface
of bondi 'y ‘?I/)\‘k}é Ve Lugpbrt £h Xf%ﬁe %%%t%sé[ﬁsffr{\fglﬁgheqsri e

conposition coating filmnmay be subjected to a surface treatnment with
silioone, a silane coupling agent, an alum num chel ati ng agent, polyurea
or the like so as to inprove tight adhesion and releasability. There is no
particular limtation on the thickne$s of the support, and the thickness
is preferably within a range from 10 to 100 pth .fromthe vi ewpoint of

wor kabi lity. [0059] I n addi tion, the photosensitive adhesive sheet
may include a protective filmon a photosensitive adhesive conposition



[ 0060] Exanpl es of the protective filminclude a polyethylene film
a polypropylene (PP) film a polyester filmand the |ike. The protective
filmis preferably a protective filmhaving snall adhesive strength with

t he photosensitive adhesive conposition coating film [0061] Next ,
the nethod for producing a photosensitive adhesive sheet of the present
invention will be described bel ow The photosensitive adhesive sheet of

the present invention can be obtained by applying a photosensitive
adhesi ve conposition_ varnish on a support, and then qptionally drying the
phot osen& Tie ladiesiV & ediffost 196 At rit-SHXYTHE PHbtsedy th v r3ysi n
conposi tion varnish can be obtained by adding an organic solvent to a
phot oserfA %% Fledisy compstd§on.a THe: st cBEHEI 1 v e PR EEi% i on
contai ning an organi c solvent used in the production process can be used
as a phot o3EHE} tINRUR esiEW OB APEs VELCHR V&Tn°sh °&§ant.<i $°1TR&%or gani ¢
solvent may be any organic sol vent which dissolves tha photosepsitive
resin compbditliory qOasR|vimide, @pbd ¥hallexa@miplesligiyt fe 6Pg8ni ¢ sol vent
i ncl ude ethers such as ethylene glycol nononethyl ether, ethylene glycol
nmonoet hyd retoeaf e prlolly | s gff s of T et rio st AR gt ldrom mTshyA el fgingeol
nonoet hyl ether, ethylene glycol dinethyl ether, ethylene glycol diethyl
et her amgratthyl ene gl ycol dibutyl ether; acetates such as ethyl ene glycol
nonoet hyl et her acetate, propylene glycol nononethyl ether acetate, propyl
acet at e, [Mid3] acetate, isobutyl acetate, 3- nethoxybutyl acetate,

3-net hyl - 3- net hoxybutyl acetate, nethyl |actate, ethyl |actate and butyl

| act at e; ket orfEsicsuch rascaaiCetons] sapetdpp Listdnd &ketognéiasacethdraeet one,

met hyl propyl ketone, nethyl butyl ketone, nethyl isobutyl ketone,

cycl opent@anonel andv2tdteptandnes @l dohol solstcivasermtgy @ gahighimiidobut yl
al cohol, pentanol, 4-nethyl-2-pentanol, 3-nethyl-2-butanol,

3- net hyl a&= 1t haxy biwt anod 1 ran di di deet @ne= @l cohitdge aramatdc dfydr ocar bons
such as tol uene and xyl ene; and others such as N-nethyl-2-pyrrolidone,
N-cycl ohsixyilsen Py 10 | Les 1™ Neatipred tyd dror mamiedebyl), Bcdibeethykacet ani de,
di met hyl sul foxi de and y-butyrol actone. [0063] The phot osensitive
adhesi ve:£oppOs| tdiivey o Nhsbp sy Decdi |4 ef edingitige pHdddsmpapere or a
filter. There is no particular limtation on a filtration method, and
pressur exdid 4 1at | @inplsd NGi én fdpd Bredavi ngha $@dpo ned pardrn el diranet er  of
0.4 pmto 10 pmis preferable. [0064] , Exanpl es of the nethod of
appl yi ngs@ photosensitd mer adhesi Mmen € ompasid i DN W ardi $hs 110 @ors uppim

i nclude a spin coating nethod using a spinner, a spray coating nethod, a

rol | coatd ngydei-nad, arSel @8R RfilcMdde tMei ey Ok idcC@alki Ng net hod using a
bl ade coater, a die coater, a cal endar coater, a neni scus coater, a bar

coater, @odPli Lo} efo & £OMBoK OldrLOAt BF 1 QA [OF BV E £ 0a} Hlaved BLCT €en
coater, a slit die coater or the like. The thickness of a coating film

varies dgpending, on the £oald ng.d echniioliei seldd contentnand py sapsity of

the varnish and the Iike, and the thickness of the filmafter drying is

pref er ably, adj ust et 05 0¢H) P oFndore: and 00, 18 ofed 855 . [ @Q6R]

the viewpoint of the flexibility and adhesive properties,
the content of the residue is preferably 95 mol® or less.
[0033]

The soluble polyimide (B) may have a residue-of
diamine represented by the following geﬁeral formula (5).
[0034]

[Chemical Formula 5]
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An oven, a hot plate, an infrared heater and the |ike can be used for
drying. The drying tenperature and the drying tinme may be set within a
range at which the organic solvent can be vaporized, and it is preferred
to appropriately set within a range at which a photosensitive resin
conposition coating filmbeconmes an uncured or sem -cured state.
Specifically, it is preferred to dry at a tenperature within a range from
40C to 120C for 1 minute to several tens nminutes. The tenperature nay be
raised in a stepw se manner using these tenperatures in conbination. For
exanple a he eatNe y be carried out at 70C, 80C and 90C for each
m nut e. % _& sem nduct or devi ce as applications of
the photdé adh Bﬁﬁ%05|t n and photosensitive adhesive sheet
of the presenp rnvention mﬂDI be descri bed bel ow. The seni conductor device
of the present invention neans a sem conductor device in which a plurality
of substrates, or a substrate and other nenbers are bonded to each ot her
t hr ough @%rled product of a photosensitive adhesive conposition. [0067]
Exanpl es of the substrate include, but are not I|imted to, a
seni conduct or Isubsier geeerad dogawilie dobst fateprgserter ghfire sibstrate, and

" a sem conductor elenent and a <circuit board in which circuits are

arrangedCon ti¥ese —Sifhast r aNEBSO-ExafiplHs) of t#H@0semircenddetdde abstrat e

i ncl ude sem conductor wafers such as -silicone and gallium arsenide

waf er s, aand B hose obteaipred: ibae louttsmge stehids @ wafdarosty.l Bxampl @ ef t he
organi ¢ substrate include gl ass/base material copper-clad | am nates such
as a, glasdoxydt kyremexy copper-clad | an nate; conposite copper-clad

| am nates such as a gl ass nonwoven fabric/epoxy copper-clad | am nate;

heat - r esio®z@nt and t hernopl astic substrates such as a polyetherimde resin
substrate, a polyetherketone resin substrate and a pol ysul fone-based resin
substrate; fl exableesuldst radce s isutdheascinppoinye stegircceppect tlyadhei | m
substrate and a pblyi m de copper-clad filmsubstrate; and the IiKke.

Exanpl egyeaferdzhe figiafigani @ )subsilnate dineliude ceafpanineiss thstinat @ such as an
al um na substrate, an aluntnuntnltrlde substrate and a silicon carbide
subst r ategenmtial thagekSubsical e ueh nas «amlal unictumxhaga ssubstrat e and
an iron base substrate; and glass substrates. Exanples of a constituent

mat er i alp R frok yBiipeidinty 1 RSl QRAUC ey Lont-ajikidigdvet,al’'s- such as
silver, gold and copper, a resistor containing an inorganic oxide, a |ow
di el ect 4G I R 19] as srrbasiegh -7, /- angd/diod1igsiahy 1a ahiagh

di el.ectric containing a resin and high dlelectrlc constant i norganic

parti cl es,4-an RS WAL COMAI UG 1A 3l as 8- Pased dmiardinyand ke | i ke.
[ 0068] Speci fi ¢ exanples of the sentconductor evice of the present

i nventi QnWidd, e Jescrdbed Ppel owniSemconduct or devices having various
structures have recently been proposed, "and applications of the

photose@§qu?%%y#% 1GRRsid | an of &fﬁhﬁmﬁeﬁhp_Jnventlon are not -
ow

limted to g exanples '10069] A phot osensi tive adhesive
sheet AR sy & phat psgnsidive -adhesi ve conposition is
applie %1q1C%%$§%o %ﬂ' with circuits and bunps formed thereon to forma

photoseqﬁ‘b! %Eﬁ%?ﬂe (M%g%gﬂél(§123§§§g§;£ sl m-sthereafter, the
SI'v

phot osensi conp05|t|on coatlng filmis allowed to undergo

patternl 5 v provide the photosensitive
D SARORHN G AN A6, PN | 2B 0

adhesive conp I'ng fi covers the bunmp portion, with an

openi ng.,, 'I('jh%xta]g)tl 3& %rr})epda Ia{m?nz vzaf r [vg th 5 q}oohpt osensitive adhesive

conp05|t|on ¢ ntan anot her” si 17 con er are lam nated to each
ot her I nh$ﬁt CLI iy QQE t np, followed
by ther ?Fﬁ’%r%{yéas q] e:’cd':1 IOSJh oseﬁ(aA%&lx\}} gh |lvere)C ceg‘urrpoa tion
coating filmis cured b A ng the thus,ob _ _ _

sem condd€tor clgélgcg“ r?yasvl%?rgi a Cg'harmelenodirwrfénsi%lﬁﬁ&%%fﬂq%%ﬁr eé(? Structure |
can be 04bt48,| Q:F aml oﬁjoe}a't IA]qubcﬁ)rod:éyncglp%enaylsétlhlecronanvériiféler4 t rHloalillgh a cured

2,2’—dlhydroxydiphenylether; hydroxydiphenylsulfone
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product of a photosensitive adhesive conposition coating. filmin such a
manner. [0070] Anot her exanpl e of the sem conductor device wll be
descri bed. A photosensitive adhesive sheet is affixed or a varnish of a
phot osensi ti ve adhesive conposition is applied, on silicon wafer with an
i mge sensor elenent formed thereon to forma photosensitive adhesive
conposition coating film The photosensitive adhesive conposition coating
filmis exposed and devel oped thereby renoving a coating filmon a sensor
portion, while |l eaving a peripheral coating film A glass substrate is
| ami nat exbrgreuriys reendl ming pHotdisergiaid.el ‘adhesi ve conposition coating
film followed by thernoconpression bondi ng. The photosensitive adhesive
conposi tdigrydmatydigotfar yvhssl fareed by heditdmigiatie 3'hus obt ai ned | ani nat e.
In such a manner, there can be obtained an i mage sensor wafer having a
hol | ow stituetmireydipheivcsal Sem contubtdr-diefreimcandd 24 gl ass substrate are
bonded t hrough a cured product of a patterned photosensitive adhesive
conposi tdidrydmastydigHdryiswEst anegpardnd itdre wallie; [Q0Hijanine A
phot osensi ti ve adhesi ve conposition, and a nethod of patterning a
phot osensirigenddhesi ey sheetrband. ajmeidoich fidre tnhererodanypreessi @érs bondi ng
of themto other nenbers will be described bel ow by way of exanpl es.
[0072] 3,3’ -dikdddoxya ayet’hail of i f ot ip g @l phdtzosensi t i ve adhesi ve
conposition coating filmon a substrate using a photosensitive adhesive
conposi tjamwvarni sh, support will be described. The photosensitive
~adhesi ve conposition varnish is applied on the substrate. Exanples of the
coating net hodir ned dede @ 1Pl ¢ Qatrh i des hod wisd ng saispd nner, a rol |
coating nethod, a screen printing and the like. The thickness of the
coating fddmyaias wepandi qith okt heoeeatd ng )t eard qushasalditeaant ent and
viscosity of the-varnish and the like, and it is preferred to apply the
~ phot osenst t] v& adhesiye QUMesihin Mas i sdhis thatHdeydhiekness of the
filmafter drying becones 0,5 pmor nore and 100 pmor |ess. Then, the
subst ratg, caated i tdhd he pRhoiasenst tive adhesiyveGomasitdomyaii sh is
dried to obtain a photosensitive adhesive conposition coating film An
oven, a_%@%elpéﬁtforﬁma nisﬁarfy heateragnd dhendike cande usathd or drying.
The dryihg tenperature and the drying tinme nay be set within a range at
- whi ch the, or.0an ..oy eils CaR Der MaPOHAZ ot At Ad 4 fdlardiag, to
appropriately set wthin a range at which a photosensitive resin
- conposi t.i j fiddn becones ' s ed, st ate.

Speci fi c%k}) y%?%i%‘%l p]!rée err edé?oa%y;lfc&aﬁ?%%pne(?%@uer@vﬁqﬁn a range from
50C to 150C fo ' S - NS4, o I n case
of wusi ng('!i-{:'gE %%%é%%%{r%rpﬁ %e&ged hjgés/ﬁ/%lsjhie‘g}( %g% 2%16 ﬁi%%%lgg%’gao rpprtoltoelrlc'ti ve film
t he protgﬁ%égf filmis renoved and then the photosensitive adhesive sheet
and the subsStrate are bonded by thernoconpressi on bonding so that they
face each other,. The thernpc i ondi he carried out by a hot
pressi ng trea?%%h%% %f%#%ﬁ?%ﬁ?mﬁgﬁfﬁg%?ﬁg tré%?ﬁ%ﬁg?gg"t e&#&l vacuum
| am natipg.treatnent' and the like, Th he ssi on: _hondi ng

é%??%rﬁ?%ﬁbr%%l@ %ﬁ?lne Te 15@% 2 %?ngéaé% #hgﬁgHg

t enper at of “higher from'the viewoi adhesion to
t he substrate and edding into the substrate.-ln order 1 vent

det eri or%?ﬁ’%%s%?t?ig‘( %%%ng%?elb%itg?ﬁm ;f)% rrglh o%r?nﬁacg)l(epo%lu? eFPCEalnc}?

devel opnept . steps, caused by curing, of the photosensitive adhesive sheet
ot Cher (7 e BT R o LR TS Lok ot Ref noctrey exfem e g
tenperature is preferably 150C or | ower. Wen the support filmis renoved

after thetadeonh?edst b boAEPRGT " the: phot osensi tive adhesive coating film

is left on the substrate.
[0039]

[Chemical Formula 6

]
d o)
HN JB\K\NHZ 4)
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[ 0074] Next, the photosensitive adhesive conposition coating film
formed by the above nethod is exposed by irradiation with chenical rays
through a nask with a desired pattern. Exanples of the chem cal rays .used
for exposure include wultraviolet rays, visible rays, electron rays,
X-rays and the like. In the present invention, it is preferred to use
i-rays (365 nn), h-rays (405 nm or g-ray (436 nm of a nercury lanp. In

t he photosensitive adhesive sheet, when the support is a material which is
transparent to these |ight rays, exposure nmay be carried out w thout
removi ng &XHé Jsupport from the photosensitive adhesive sheet. [0075]

In order to forma pattern, the unexposed portion i 8 renoved using a :
devel opi ng solati dm ahregesegedurerrTie ddveligpiviaghdol at irendes Leaf er abl y
an aqueous sol ution of conpounds exhibiting alkalinity, such as

t et r ametthydcarmfoni hendit et hasoRanicneprdi ethyl afitnget hAnspftsodium

hydr oxi de, potassi um hydroxi de, sodi um carbonate, potassium carbonate,
triethyldams ne, ai etthdramone] iretimpdamears, adidrethng diieng,lass

di et hyl am noet hyl acetate, dinethylam noethanol, dinethylam noet hyl

met hacr Wradres 1 tdyel akewdramine, ceirhHeenedicardde, raweddaneihyinenedi am ne.
These aqueous al kali solutions may sonetines contain one or plural kinds
sel ect ed nfgraadgep|tate rs@lcocenire ssichh asordanelhiyls. 2Ipycootirdene, when

N, N- di met hyl f or mam de, N, N-di net hyl acet am de, = di net hyl sul f oxi de,

y- but yr al-actone and 1digwt MHaorad@Andein al < ohgdrowuc vias.omet hanol , et hanol
and i sopropanol; esters such as ethyl |actate and propyl ene gl ycol

nonomet hyleatihgy AL elBl;s K alromnes e hrasiayalgpenttanons, agyct obexanone,

i sobutyl ket one ‘and net hyl isobutyl ketone; and the |ike. [0076] The
devel opngpt, canr bes Gardried 1ol dpewe netrhed i lichithe aabkave devel opi ng
-solution is sprayed over a surface of a coating filmof a substrate, a

met hod i Whirthhe eat iiRg dd Igpdup Aimpeds i tie, deyelppridpg-iselaut i on,
together with the substrate and the like. Utrasonic wave may be applied
while dippiqg arpebstnate kRt hegdeueliopi B¢ $akUkboBculAraddhthons the
devel opi ng sol ution may be sprayed over a surface of'a coating filmuwhile

rotating J:F&%gi ragioe-thm_e G L ons At dhe-d iR ofcdevelapi@iice such as
I )

devel opi n evel opi ng step, and tenperature of a devel opi ng sol ution

may be Ca%dé'ficqﬁsmgﬂ;ic% enabl g semyal (bt hecunsxppsedcpgrtion. I n order

to process a fine ttern and to renove the residue between patterns, it

Is pref e&a&qdhggiﬁig@ qf‘e(v%%;gfém iy f urd her. carrd d-ut, af ter reval  of

t he unexpose After the developnent, a rinsing

{reat menf, gy R LA RGO YSINLYALE] o DS dd N NG, d IBaLIRAL By be

carried out using water containing a s such as ethanol and i sopropyl

o cohol i G, €31 o SHeh 28 UM, e g, pLgRdens glavcol rononethyl
devel oprsht gt 11 e BAEoe vt Hor T Lhe L eb 57 Har F3r e no & baki ng

baki ng. (ISR & PEORar BT ML RS s Tr S a0 b 180G, _and o e
F;giﬂegagl .%{jgar%jgoo ;?C}%C%pzzﬁor %5?20% E%eorfg% thethbeakéonrgC treatment is pr ef erably

residue of diamine represented by the general formula (4)

irn, ent
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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After formation of a pattern, a heating and drying operation is preferably
performed within a range from60 to 200C fromthe viewpoint of reducing -
t he solvent, volatile conponent, water and the like which remain in a

phot osensi ti ve adhesi ve conposition coating film The heating and drying
time is preferably from1l mnute to several hours. [0080] The t hus
obt ai ned substrate with a patterned photosensitive adhesive conposition
coating filmfornmed thereon is thernmoconpression-bonded to other
substrates and nenbers.. The thernoconpression bonding tenperature may be
a gl ass a¥ dnw tdloreatenpse dther sy aSIHEN VTR Fomf: 4 Gwatiasy film or
hi gher, and preferably a tenperature within a range from 100 to 400C. The
pressur exatmp e tdfrechof womphes sironl Wi di el due pref elamipani thin a range
fromO0.01 to 10 MPa. The time is preferably from1l second to several

m nut es.cq@@8iids, for Ahtmmldhe divarironpressi omeadmdiange thaa,

phot osensi ti ve adhesi ve conposition coating filmis converted into a cured
film by sheat iayy td-adtanperatnrenay thi &l arangedraome20G 4o 400C. The
heating tenperature is preferably 150C or hi gher and 300C or | ower, and
nor e pr efiemallyt ABOE orarhi ghet~«dineh 250€ oF -d dwelrog shivdodreatngr eat nent may
be carried out by raising a tenperature in a stepw se or conti nuous manner
wi t hi n ajipnedet eradined tenmesatatie range,. Sheh heatbitgs€at nent tine is
preferably from5 mnutes to 5 hours. For exanple, the heat treatnent is
carri ed HutnadhdB300 @tk 2006 § @3- avictho@0ng Dudtease r Aldier it i vel y, the
tenperature is linearly raised fromroomtenperature to 250C over 2 hours.
[0082] aminopHee, BhESt Mes St engt-fuef ndhteemghesi Voo dypitshius- obt ai ned by
t her noconpression bonding is desirably 40 MPa or nore fromthe vi ewpoi nt
of adhese\r@lmdg%é@bi)lxﬁé%aﬂ@,e phesi argi séieng) h st imie, deisd rably 50 MPa or
nore. [0083] The thickness of the cured filmcan be optionally set,

and i s pref 5@y 0 Su DML, T £ Aneh L0 e @ ) 4 eSSt ddExanl-asi s (0084]
The present i nven‘\{l on will be specifically described by way of Exanples,

but the presgMen PVEMIOMd 5 NOf- Eiéﬂi%iﬂfﬁﬂ@ér@yl Iprdhend espest i ve

Exanpl es, details of raw naterials indi cat by abbreviati ons are shown

bel ow. Ay S Of 1. RO b 1 ODPAY§ 4 #4S &M@II pht hal i c
di anhydriﬁﬁp( manuf a%%re by MANAC Incozg%%er at ed)l r

tolidine and tolidinesulfonic acid; dilamine havirng three
benzene rings, such as 1?4Mbis(4—aminophenoxy)benzene, 1,4-
bis (3—aminophenoxy) benzene, 1, 4-bis (4-aminophenyl)benzene,
1,4-bis(3-aminophenyl)benzene, a,a’—bis(4¥aminophenyl)—1,4—
diisopropylbenzene and o, o’ -bis (4-aminophenyl) -1, 3-
diisopropylbenzene; diamines having four benzene rings such
as 2,2-bis[4-{4-aminophenoxy)phenyllpropane, 2,2-bis[4-(4-
aminophenoxy) phenyl]hexafluoropropane, 2,2—bist4—(4—
aminophenoxy}phenyl]sulfone, 4,4’-{4-aminophenoxy}biphenyl,
9, 9-bis (4-aminophenyl) fluorene and 5,10-bis (4-
aminophenyl)anthracene; and the like.

[0042]

Tt is preferred that the soluble pclyimide (B) has a
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6FDA: 4, 4' - (hexaf | uoroi sopropyl i dene)di pht halic di anhydride (manufactured
by Dai kin Industries, Ltd.) BAHF:

2, 2- bi s(3-am no- 4- hydr oxyphenyl ) hexaf | uor opropane (nanufactured by AZ

El ectronic Materials) MBAA: [bis(4-am no-3-carboxy)phenyl ] net hane

(manuf actured by WAKAYAMA SEI KA KOGYO Co., LTD.) SiDA:

bi s(3-am nopropyl ) tetranet hyl di sil oxane (manufactured by Shin-Etsu

Chem cal Co., Ltd.) MAP: 3-am nophenol (nmanufactured by Chem cal |ndustry
Co., Ltd.) D 230: pol yoxypropyl enedi am ne (rmanufactured by M TSU FI NE
CHEM CAlrdsiglueursderant h@é:j{CF ade e o fr eI EFEANMISE' P YD1230 987873l t he
general fornmula (4) is from2 to 3) D-400: pol yoxypropyl enedi am ne

( manuf adtarad @y -TSU FI NE CHEM CAL Inc. under the trade nane of
"JEFFAM NE' 0-400, "a" in the general fornmula (4) is from5 to 7).

<Phot opdlQp#erli zabl e conpounds> BP- 6EM et hyl ene oxi de-nodi fi ed bi sphenol A
di met hacryl ate (manufactured by KYOEI SHA CHEM CAL Co., Ltd. under the
trade naithenficd=BP-FBEMUYLDCP- A: tricycl odecanedi net hanol diacryl ate

(manuf actured by KYCEI SHA CHEM CAL Co., Ltd. under the trade nane of
"DC?-A") MJ-BP: 2-isocyanae ethyl nethacrylate bl ock conpound

(manuf act ured by ShO\A@FDBenkb\\\&.L_ under "Karenz" (registered trademark)"
MO - BP) DP%GA: d_pentjaer I tol cIllexaacryl ate (rmanufactured by KYOEI SHA
CHEM CAL Coc theltrafe name of "DPE6A") <Epoxy Conpounds>
EP4003S: opyl erte i vodi fi e Bi SA type epoxy resin (manufactured by
ADEKA Cor Poraticdn undé&tFthe trade “hame of "ADEKA RESIN (regi stered
trademark)" EP- 3S, m+ nin the general formula (1) is from5 to 6
EP4000S: propyl ene oxi de-nodified Bi sA type epoxy resin (manufactured by
ADEKA Corquorat i on under, the trade nanme of "ADEKA RESIN (registered
trademark)" EP-4000S, m+ n in the general formula (1) is from1l to 2
EP4010S: propyiene oXirdecmdid et &ishA iR ep @b e sids @artqact ured by
ADEKA Cor poration under the trade nanme of "ADEKA RESIN (registered

- trademaro)i's EP-A0L05: g1l nBid of s thelky, cohesive energy of a soluble

polyimide decreases, resulting in decreased surface tension
of a photosensitive adhesive compositibn. Whereby, it
becocmes eaéy to remove a support after affixing the
photosensitive adhesive composition applied on the support
by lamination on a silicoen wafer, and thus bondability tora
silicon wafer is imprpved. From the viewpoint of improving
the bondability to a silicon wafer, it is preferred to have
20 mol% or mere of a residue of the acid anhydride
represented by the above general formula (3} in the entire
diamine residue. From the viewpcint of the flexibility and
adhesive properties, the content of the residue is
preférably 95 mol% or less.

[0045]

The soluble polyimide (B) may have, in addition to
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general fornula (1)' in which mt nis fromlto 2 (i.e., a cdrrpound
represented by the followng fornmula (6)) [0086] [ Chem cal Forrmula 8] r
4c- 0)}L:riCY OH 00 -

the above acid dianhydride residues, other acid dianhydride
residues as long as the effects of the prgéent invention
are not impaired. Examples of the other acid dianhydrides
include pyﬁomellitic anhydride (PMDA), oxydiphthalic
dianhydride (CDPA), 3,3’;4,4’—benZQphenonetetracarboxylic
dianhydride (BTDA), 3,3’,4,4’ -biphenyltetracarboxylic
dianhydride (BPDA), 3,3’,4,4’—
diphenylsulfonetetracarboxylic dianhydride (DSDA), 2;2’H
bis{ (dicarboxyphenoxy)phenyl]propane dianhydride (BSAA) and
the like.

[0046]

It is preferred that at least a portion of the
terminal of the soluble polyimide ({B) is blocked with an
aniline derivative or dicarboxylic anhydride. Whereby, it
is possible to easily adjust the weight average molecular
welight of the soluble polyimide within an appropriate range.
It is expected to suppress an increase in-viscosity due to
cross—linking of a terminal functional group. The aniline
derivative is preferably 2-amincbenzoic acid, 3-
aminobenzoic acid, 4-aminobenzoic acid, 4-aminosalicylic
acid, b-aminosalicylic aéid, 6-aminosalicylic acid, 2-
aminobenzenesulfonic acid,.B—aminobenzenesulfonic acid, 4-
aminoberizenesulfonic acid, Z-aminophencl, 3-aminophencol, 4-
aminophenol, 2-aminothiophenol, 3-amincthiophenol, 4-

aminothiophenol or the like. It is possible toe preferably
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[ 0087] 8505: BisA type epoxy resin (manufactured by DI C Corporation under
the trade nanme of "EPICLON (registered trademark)" 8505, m+ n in the
general formula (1) is 0). <Photopolynerization Initiator> NC 831:
phot or adi cal pol ynerization initiator (rmanufactured by ADEKA Corporation
under the trade name of "NCl-831") <Surfactant> L1980: " DI SPARLON
(registered trademark)" L1980 (nmanufactured by KUSUMOTO CHEM CALS Co.
Ltd.) <Sol vent> yBL: y-butyrol actone [0088] Eval uati on nmethods in
t he respective Exanpl es and Conparative Exanples are _shown bel ow.
<Mbl ecul e Wi gHth o fdiFa AT e anhydrigg ngial Sid @i Hadng a solid
content of 0.1% by weight prepared by dissolving polyimnmde in NW
(N- et hyth idialist iadonedr Tdehe TS rasHBC e Gl out by a GPC
apparatus Waters 2690 with the constitution shown bel ow (NManufactured by
N hon Watetlhexene dimh 2ol iist el Bifif v al smrhggngite average nol ecul ar
wei ght was cal cul ated. GPO neasuring conditions are as follows. An NWP
sol ut i ordigraepared by aditssbiiviag Li O v phasphinrine lgsiad dnhvehcide,
concentration of 0.05 nol/L was used as a nobile phase and a devel opi ng
speed was-setratymh dhad Jarianitwslr Dbt eotdrihanltigrs. 996 System control | er
Waters 2690

[0047]

The weight a#érage molecular weight of the soluble

polyimide (B) is preferably 10,000 or more and 100,000 or

iess. 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 weight average molecular weight is less than 106,000,

the mechanical strendth may sometimes decrease, resulting

in decreased adhesive strength. The weight average

molecular weight is preferably 12,000 or more. In contrast,

when the weight average molecular weight is more than

100,000, the developability with an aquecus alkali solution

may sometimes deteriorate, resulting in generation of

development residue. The weight average molecular weight

is preferably 50,000 or less. The weight average molecular

welght in the present invention is determined by measuriﬁg

USing a gel permeation chromatographic method ({GPC method)

arid calculating in terms of polystyrene.

[0048]

The photosensitive adhesive composition of the

- 21 -



Col um oven: Waters HTR-B Therno controller: Waters TOM Col um: TOSCOH
grard comm Colum: TOSOH TSK- GEL a-4000 Col um: TOSCH TSK- GEL a- 2500
[0089] <Imidation Ratio of Polyimde> First, an infrared absorption
spectrum of a pol ymer was neasured and the exi stence of adsorption peaks
(about 1,780 cm, about 1,377 cm1l) of an imde structure attributed to
pol yi m de was confirnmed. The pol ynmer was subjected a heat treatnent at
350C for 1 hour and then the infrared absorption spectrumwas neasured
again. A conparison was nade between the peak intensity at about 1,377

cm 1 befroresaiid dFtestttHe Moatciest heht SO Adshmitiy tiFEcan ridat i on ratio
of the polyner after the heat treatment is 100% an imdation ratio of

t he pol yi#ags befloreontivelthebitaming ¢aff ngtt IR et fhithed by?)a pdak intensity
ratio. [0090] <Bondability to Silicon Wafer> Each of the

phot osengiid v sihdsiey & domposin it var ni shed prep &ddd e t he respective
Exanpl es and Conparative Exanples was applied on a 38 pmthick PET film
usi ng a Tomnids |iToamtlearulmiedriedtze AQ0GHorofl 5 he mareenend then a 10
pmthick PP filmas a protective filmwas lam nate to obtain a

phot osensi tdase athesine: istiges .otAppt | catitohe wasl warirdesd dute swrntieatt t he

t hi ckness of the obtained photosensitive adhesive conposition coating film
becones &5 tgm skhlerielaf trerl v itmelprotecs iviend idimmias: rehoved gatdtdile rel ease
surface was |lam nated on a silicon wafer using a | am nati on nmachi ne

(VTM 200V roncelreu f @)t uirse gh eyt Tiaddalt or - Cor poriat | TP underidhie comditi ons of a
stage tenperature of 80C, a roll tenperature of 80C, a pressure of 150 Pa,
an af fi xidre rater ofaibl ymisec d and @ af fwigig: pries sure aftix® MPa.
Sanpl es where the photosensitive adhesive conposition coating film does
not remaddlul & sappoiiddi | m when the support filmis renoved, and affixed
to the silicon wafer were rated "A", sanples where the photosensitive
adhesi ve[@pmppsition coating filmis partially affixed were rated 'B", and
sanpl es where the photosensitive adhesive conmposition coating filmremains
on the supporindid mwdhgdreiugaf finxed weie datedk Methdespacti vel y.
[0091] <Eval uation of Resol ution> The protective filmof theée

phot osengid i ken@adhesd wer shegll abtai pedyim dde(sanermnes asndeser i bed
above was renoved and the rel ease surface was | am nated on a silicon wafer
using a gk HRd dONAMah Ney{ MM 200M b e ubasiu e fyd kakalpri

Corporation) under the conditions of a stage tenperature of 80C, a rol

t enper atyf g, 0fc 806 ¥ LSS S PI1 591 By @i & f i xRy ekakp1@f, 3 M7 second
and an affixing pressure of 0.Z MPa. After renoving the support film a
mask hauvlng, 8 Rat terdldd 3 (14 NS5 @t SRACE) erp D iRy @ MUSG o040/ 40, 30/ 30,
25/ 25 pn] was set to an exposure apparatus using an ultrahi gh-pressure
mercury hang, i SPUF i Ak, SUr g Was, Catdhed,aut in an
exposur e‘L doseatis)ef@ﬁ%%ﬂr%? cnR é(:l%ll’ll ter rr%fl%?e ﬁé(lggy%)&ég% er exp%?ur e, the
unexpose rtiQ y@ﬁ?r I opent; usi AP, agHeo . 38%
solutiongggyfg%&%ﬁet y%gﬂﬁﬁﬁgﬁgyﬂggg%gﬁzg%ﬁand fﬁgicgg?ﬁﬁéing t%%gfnent

vas carried ouf using yater. The devel onnentodine WRSSef @ledhe. tine

which is two tines Ef]onger than the tinme required to conpletely dissolve

the unexposagt pardd ofy JThe. s s, obsai fed. pat et ves ehsaryedidy an

optical m croscope and the size of a m ninmum pat

from abr}p{{@lgg yafél&bof,s aﬁllc?g%@lg YBS optained diester is reacted

with diamine {may be partially substituted on an aniline
derivative) in the presence of a condensing ageﬁt; or a
method in which a diester is obtained by a reaction cf
tetracarboxylic dianhydride with an alcohol, and then.

remaining two carboxyl groups are subjected to acid

- 22 =



used as an itemfor evaluation of resolution. <Evaluation of
Ther noconpr essi on Bondability of Photosensitive Adhesive Sheet> The
protective filmof the photosensitive adhesive sheet obtained in the sane
manner as descri bed above was renoved and the rel ease surface was
| am nated on a silicon wafer using a | am nation machi ne (VTM 200M
manuf actured by Takatori Corporation) under the conditions of a stage
tenperature of 80C, a roll tenperature of 80C, a pressure of 150 Pa, an
affixing rate of 5 nmisecond and an affixing pressure of 0.2 MPa. After
r enovi nghtver igwgplort and measdpes ikid ekt AT eldeouttd gt iédpdsur e dose of
400 mJ/cnR (in ternms of h-rays) using an ultrahigh-pressure nercury | anp
as a |i ghtbssounded The arhushidbtre sy 57t eon waret tkistrh aa ssHottosensi ti ve
adhesive conposition coating filmwas cut in to a size measuring 50 x 50
mm  and gdigninpldec ethrobea hotthe satzedn fren e hvtlasiensie v adFesi ve
conposition coating filmupward and nmaintained for | mnute. After 1
m nut e, Ly sinploon wafaerkmeas vmingt2ion 2nathaghs pl aced thereon and the
tenperature was raised in increnments of 10C from 100C and then a test was
carried [@U507The m ni num tenperature at which tack: properties are
exhibited in the photosensitive adhesive conposition coating filmto cause
adhesi on wi t h TtHe giddcematefiere wathaeigay dednass id itdme oo cdrepr essi on
bondi ng tenperature. The |lower the tenperature at which tack properties
are exhighdetht therdatier .cdri092]s <Evalatadporynefr iFherinmlcdrmwrAiount  of
Phot osensi ti ve Adhesi ve Sheet > The protective filmof the
phot osengi it iag adhasdmg sheedr ohtaisredin it ideosame mamner as descri bed
above was renoved, and then exposure was carried out in an exposure dose
of 400 rRH &I Pnd e A8 0f -dbr@ySindy (@N EXAesuler Afparatusiusimg an
ul trahi gh-pressure nercury lanp as a |ight source. After exposure, the
phot osengi4i e Adhesi me sheain s Citted OS] & rdRASU i1 Snod &ouma . The
cut sanple was affixed on a glass plate heated on a hot plate at 150C so
that theglgssdlaie-dsr iThenmad widodhe phetosensitdue adhesioe
conposition coating film and then a pressure was applied above the
support £idm by, fh3Ci fbd Wel g c0f1 500 @-dgs A seaandsacAftar 30
seconds, the photosensitive adhesi've sheet bonded to the glass plate was
observegqfqyuoﬁl_n optical m croscope and the length of the portion, at which
the length of the photosensitive adhesive conposition projected fromthe
support M is a maxi num | ength, was neasured. (Length projected from

[

support /(length (5 mMm) before conpression bonding) was cal cul ated as
a thermal flo ;g}[}w 093] pichvabiaddon oy, Adhesing o3t rengt h> The
protective fi}%m 0 'ﬁ]se C%ﬁot osensi tCi?E%/e adhesi ve sheetEyobt ai (ﬁgd in the sane

| am nat on a silic nati on nec

fact Tak i i ' di '%, : t
[rggge?;té‘uj;agc, ij}’ 885% aéa&lfr% %ﬁﬁ%@% Qﬁ%gggg {8%)(Ii ag%{;]'e-ls&siure o) nlégosP:?ean
ffixi t € . D £5ixi _ 2a.  Aft
Fermvi ng L Re s T T, S s R A B R e it o dose of

100 ™I (L0108 oy S PSSO CIROSUT AR BLUB BL e
o111 con ABLEr WLD, o PhOLASESILL Y, ARl yer pomposi L on coating f1 | m s
ot it HELFE L PRy SRR Mt et T b ot e D b h ok 5
am ves pl aced, Lherfon, and then. et TREQUDLESSLon honel ng vas car it out

carried out b heattmi]hn%}i n anli ert.oven at 250C under a nitrogen
at mosphet e f4Fe et o! pht & h° WP EARPIE- BT 67T coh waf ers which are

bonded to each other. Then, the adhesive_strength s evaluated at a

t enper atTR 1 BFSBOTERRI nG BE & ShEaFE ES%@YlI&bg@%p}\é%?J:%n%’O%‘ijfSaﬁpl e

size: 2 mmx_2 mm Testing speed: 200 nm(s Test] ng heizgtht: 300 pm
acrylate, butyl methacrylate, 1isobutyl acry e, hexy

o nat PO o ST EOR AT oF ST ng o T Al RET o rechna (VI 2boM

- 23 -



<Insulation Stability Test> On a copper conb electrode (.17S = 10
pm 10 pn), each of the photosensitive resin conpositions prepared in the
respecti ve Exanpl es and Conparative Exanples was applied using a tip of
tweezers, and then dried in atnospheric air at 100C for 15 m nutes. Next,
an exposure treatnment was carried out in an exposure dose of 400 mJ/cnR
(in ternms of h-rays) using an ul trahigh-pressure nercury |anp and then a
heat treatnment was carried out at 200C for 60 mnutes - under an N2

at nosphere using an inert. oven to obtain a sanple for evaluation. An

i nsul at izon ydtadlsi, | iispocdst! Vi vdartel, ed seoor BOO0T aR6ur S-S OEdNti nuousl y
applying a voltage of 20 V between el ectrodes of the obtained sanple for
eval uat imert handerl 2de  atayespiiere lofned hagpeadtcur e .o gBergsdcd rel ati ve

hum dity .of 85% Wen an inter-line insulation resistance value was 1 X
104 0 ordimmreylaftesr 11,3000 teowds,oli msgleathiamrysedlsi,| inepprad vregdvded as

1, 000 hours. WWen the inter-line insulation resistance val ue becane |ess
t han 1 xikH4 vQ aare,ndr, d -Gurtisngedikg. tdester tlwdte t dstdi-figitangslivds regar ded as
the value of insulation stability. The copper conb el ectrode used is a
copper chnfetglaectyicde,i n ,Whirchkaae®iid Ipmitadvirgk ather rial6-dwixa@eetiiloly a 0.8
pmthick silicon nitride film a 0.08 pmthick chrom um base el ectrode and
a 10 j amithitel ccoppere,elle@-made rarcd d land inegt @k dny ltshies dr,dér- on a silicone
substrate and then patterning is carried out. [0094] Example 1

( Pol ynerdezaticon af elaihiddg)late, difdieryia 1300 idydloueaaeeked fl ask was
equi pped with a stirrer, a thernoneter, a nitrogen introducing tube and a
dr oppi ngifannalat 92 okt ofy Bl tand tHilG2: gy 1oft ODRAMEa ehariged t herein
and then dissolved at 60C by stirring under a nitrogen atnosphere-. Wile
StirringatrH0Gy12tk8 $Heafc MRt hkidh 10 tofinGitdcriitheg of 0-230 and 20. 14
g of BAHF were added, followed by stirring for 1 hour. After heating to
180C, stddiiiag fiofr id NOWes: :ane: fHidhera 1eoold g droamdienger at ure, a

sol ubl e 'pol yi mde solution A (solid content of 40.0% by wei ght) was

obt ai ned,exte: QPtAINed §RI ] &Rl it den shovwad s wei g, aver age nol ecul ar
wei ght of 20, 050 and an imdation ratio of 95% The sol ubl e polyimde (0.1
g or monf)gdharalMad A0 of - ap RgURAUS, 2. 38% 8ol wtdtn) af, 3-
tetranetrﬁg/c}rgjmmnih\é% t?y({i]:r%ixi deg' at k%hc, and was al kal i };l-ol ubl e. [0095]
(Product j- eV d j%ﬁﬁéﬁﬁijliy_&jfﬁ%(ﬁqm Sli f:4y01P)-

To the Sdlgdn:g o%sﬁh%!%?lt u%ae%xol yi m de solution A obtained by the nethod
describ ) _ . > Q. 2 PRE-6AND.2 g of NCI831, 2.5 ¢
of EP4O§g(éya5n%b&%02a%geqo?l{eLl PRI elg%mlfqgélz'l R by nixing with
stirring;: | S i 14 %.';v CPasi | varnish as a

Vi scous%lﬁeuﬁgl%ﬂa?@%eg’c?@ ?%éij‘thﬁgcglbt ai nleﬁnlpho't gég'ejrfse?ﬁ ve adhesive

s | h Tespect to Tl , ist 1 ve |
bondabi 1115 TRAN AT g B nt et £ Gty and i sl ation® o

OwW arount , ve ‘str'erigt’h” and i nsul ati on

stability were eval uated by th r _-rgeeﬁg;i_ /e. [0096] Exanple
2 e/e,&_ﬁaé[fﬁt}%%rﬁe(djf%ﬁﬁn%ci%re}gl%fq?é;’sﬁéwas qluibz;’gze'zé)'\?ﬁ/ th a stirrer, a

t hernonet er, a .nitr.ogen .int i . and ,a i1 2|, 98.37 g of
VEL and 1 3 o R A e R g S S R A ed at o0C by

stirrin nder i trogen..atmosphere.. Wi tirring at 12,18 g of
MAP, 1. utgra&[fe%f%@?n Jﬁ%ﬁ@g Col:fleaAﬁ:’ V\%e@leﬁaéd{de{adﬂgf% Ilrgj\%g[dﬂb%ydlsti rring
for 1 hqur. After heating to 180 tirring. for hour.s ,and..furth

cool i ng YSHEIM éﬂgpdglraa(f%flea}tea’ seo%h@eenepo?}gll%_ eoz%igsf}u({cfobﬁlr%lj(eg{) y gp[cont ent
40. 0% by wei ght s, obtai ned. The obt ai ned. sol uble pol yim.de showed a

wei ght a‘i‘ﬂé‘?eatgéa V%c‘iﬁ'arp%%? ?n%foﬁé%ﬁbo(g%%lea&nb?lﬁ@aﬁr%’%lnPFatio of 99%
The sol ubl e polyimde (0.1 or re) dissolved i.n 100 of an aqueous

2. 38% sdﬁj{ﬂ‘?lg\f%% 1 é?l?cﬁ?%é]t?fggﬁ a?ﬁﬁ?ﬂ%ﬁ%%%%s%e%ojcfgand was al kal i

sol ubl e. The thus obtai ned sol ubl )l yi m de | uti.on s mxed with the
r espect i W RO s ngwgﬁg_negﬁh%}?g%t?%%?%ﬁl o obtain a

phot osensi tive adhesive conposition varnish Wtrl?resp ct to the obtained
phot oserfsi 3R Hdtre ST %?‘%T%WOE%%%%‘?IIHV T S licon wafer,

resol ution, thernoconpressi on bondabilj %g and_adhesj ve st rencgtt h were
N-v1 am

eval uat edLBE 3 prlcedUF 86 Hes 7Y ey & ’ nyl caprola
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[0097] Example 3 . To 8.8 g of the soluble polyimnmde solution A
obtained in Exanple 1, 1.8 g of BP-6EM 0.2 g of DPE-6A, 0.2 g of NCI 831,
1.5 g of EP40038 and 0.02 g of L1980 were added, followed by mxing with
stirring to obtain a photosensitive adhesive conposition varnish as a
viscous liquid. Wth respect to the obtai ned photosensitive adhesive
conposition, bondability to a silicon wafer, resolution, thernoconpression
bondability, thermal flow anount, adhesive strength and insul ation
stability were evaluated by the procedures descri bed above. %0098] Exanpl e
4 arfb t®we8 1g kof. t Bbesel abmeopbiyi AEdePsolGelonlANEbt AFned® PR Exanpl e
1, 1.8 g of BP-6EM 0.2 g of DPE-6A, 0.2 g of NOI831, 1.0 g of EP4003S
and 0. OZnayeofkilntB8E fvdrremaddad b oldsshdd: P btatgali-th stirring to obtain
a phot osensitive adhesive conposition varnish as a viscous liquid. Wth
respect t3He obtai ned phot osensitive adhesive conposition, bondability
to a silicon wafer, resolution, thernoconpression bondability, thernal

fl ow anount, adhesi hester engidouarts i msultdtdud@ rtvalpirieiftey sk e eval uat ed by
t he procedures described above. [0099] Exanple 5 To 8.8 g of the
sol ubl e qpedptumdie isellutdeorn A -obiraimeett dln Bxaipleerylate8 ¢.df0-BP-6EM 0.2 ¢
of DPE-6A, 0.2 g of NCI831, 1.0 g of EP4000S and 0.02 g of L1980 were
added, foidowed dy dinditgortlatst,i rdiimg Hyd cdbttaiincyes jphiasensi ti ve
adhesive conposition varnish as a viscous liquid. Wth respect to the

obt ai nedjjphotyosansi tiusadhesi aer glompositdamrbdndadiiiadnyltadea silicon

waf er, resolution, thernoconpression bondability, thermal flow anount,
adhesi v strengithand i nsul 24t omist abidritae merter ieval usdtachduyr tiee,
procedures ‘descri bed above. [0100] Exanple 6 To 8.8 g of the

sol ubl e ol pd dv-da, sicd At 110N s tabtaiyied d N decamdeythriltd g of BP-6EM 0.2 g
of DPE-6A, 0.2 g of NCI 831, 0.8 g of EP4003%$ and 0.02 g of L1980 were
added, tetramethacrylate, dipentaerythritol hexaacrylate,

'dipentaerythritol hexamethacrylate,'methylénebisacrylamide,
N,Nwdimethylacrylaﬁide, meethylolacrylamide, 2,2,6,6~
tetramethylpiperidinyl methacrylate, 2,2,6,6- |
tetramethylpiperidinyl acrylate, N-methyl-2,2,6,6-
tet:amethylpiperidinyl methacrylate, Nmmethyl—2,2,6,6—
tetramethylpiperidinyl acrylate,.ethylene oxidefmodified
bispheéncl A diacrylate, ethylere oxide-modified bisphencl A
”dimethacrylate, propylene oxide~modified bisphenol A
diacrylate; prepyléne oxide-modified bisphenol A
methacrylate, propoxylated—éthoxylated bisphenol A
diacrylate, propoxylated-ethoxylated bisphencl A
dimethacrylate, N-vinyl pyrrolidone, N-vinylcaprolactam énd'
the like.

[0053]

From the viewpoint of obtaining a sufficient residual
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followed by mxing with stirring to obtain a photosensitive adhesive
conposition varnish as a viscous liquid. Wth respect to the obtained
phot osensi tive adhesive conposition, bondability to a silicon wafer,

resol ution, thernoconpression bondability, thermal flow anount, adhesive
strength and insulation stability were evaluated by the procedures

descri bed above. [0101] Exanple 7 After a 300 m four-necked flask
was equi pped with a stirrer, a thernoneter, a nitrogen introducing tube
and a dropping funnel, 88.75 g of yBL and 31.02 g of ODPA were charged .
t her ei n fard e didsys!wegeatt 600\ osttierys i dider a nitrogen atnosphere.
While stirring at 60C, 2.18 g of MAP, 1.24 of SiDA, 11.9 g of D-230 and
12. 82 g rofotBAKR ywwerrd zadded cogiduewed Dy gt ithd mjofesensRduve After heati ng
to 180C, stirring for 2 hours and further cooling to roomtenperature, a
sol ubl e gubled inied e cgglastiitdmrC i(s ¢ iad sopditlent? Cofo a4 s0 by augibgh OF was

obt ai ned. The obtai ned sol uble polyimde (0.1 g or nore) dissolved in 100
g of anmagugousR i38% solaftdreiplof 4fetnearist by armigmitumrhydrexi desgc 25C,
and was al kali sol uble. The obtained sol ubl e polyi m de showed a wei ght

. aver age amliedulmarr tweitghtweafght9, d0G rendscambil gatlivomidat i (®)of 9896 The t hus
obt ai ned sol ubl e polyimde solution C was m xed with the respective
conponenits: ividuieisanme framperowisid mdaxanpl = 6 angeobtfaian carplotfddensi ti ve
adhesi ve conposition varnish. Wth respect to the obtained photosensitive
adhesi vemromasidrhitomt hordabidtdpe tymea isidbilcomonafeemd ri€9olist i on,

t her noconpr essi on bondability, thermal flow anmount, adhesive strength and
i nsul at i stalily tys ones=e-tey alualeiditty dihe qrscedur e rdegardfieeditdlyove.
[0102] ExaMole 8 After a 300 m four-necked flask was equi pped with
a stirrergp ad:Mhef MMeigghia dit tragen introduci ng tube and a . dropping
funnel, 101.46 g of yBL and 31.02 g of ODPA were charged therein and then
di ssol veth®@f4160C by stirring under a hitrogen atnosphere. Wiile stirring
at 60C, 2.18 g of MAP, 1.24 g of SiDA, 13.05 g of D400 and 20.14 g of
BARE' were addgdndield owed y sHdtdddigdeari b thiew i rAfttien dieatiing to 180C,
stirring for 2 hours and further cooling to roomtenperature, a soluble
pol yi i de, sQl i irh R ts0ldrk Couteingf ALO%Db i gHInomas obt ai ned. The
obt ai ned sol ubl e pol yi m de showed a wei ght average nol ecul ar wei ght of

19, 950 and.anki d dasd o rad o af; SQ%e (e solibl nolpHaARe @hdl g or
nore) di ssolved in 100 of -an aqueous 2. 38% sol uti on of

tetranmetyy ; ni%ﬁ@ﬂf—?ﬂ%ﬁég&ﬁ%a%%%@ﬂ@ﬂe%é&bl e. The thus

obt ai ned 'scl ubl’e polyi m sol'ution D was mxed with the respective

Comone%&i%ofé&é%% %ﬂ n,Exampl e 6 to obtain a photosensitive

adhesi ve co sition v h Tespect to the obtained photosensitive

e SPLESRL Ol AR P st asel i o

t her noconpr erma anount, adhesive strength and

i nsul ation é:@é%ltééni%c{beeryﬂ ﬂ%ﬁ%’ _Bg}%%lp_;@%?i X LSsidescrd hed ;apove.

Al so resbojlsu i'on S  eval uat pattern wth a pitch of

75 pmor_|ess s partial ly peel.e f. [D] Exanple, 9 4 - After a
300 M fourthec Sed%plﬁhas% \A—gscpleece]éw péeﬁ r\l/ﬁt%]lgo’ﬂs%ll rrér, & tHernoneter, a
ni troge

of @An%%getéoﬁj];%_S&O%Y%%I%B%}g\%ﬁ%éj%%g’%%%_I er e(%n lg"%dso f;h_gno;i ZSBI(;I vég. Ztl gOC

Ve, 1 2 S Y o 0 0 15§ of BARF were added. -

hour s e YU VHET CaST 1y 'H0 T 6H t KRB atir e & 581 ubl e pol yi mde

SOlULL O, 3L SRILETY 91,40, P B vel it e obil g, The obtal ned
compounds sﬁch as 2-t-butylanthraquinone, 2-

ethylanthraquinone and 1,2-benzanthraguinone; benzoin

compounds such as benzoin methyl ether and benzoin ethyl
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nmol ecul ar wei ght of 22,100 and an imdation ratio of 96% The sol uble
polyimde (0.1 g or nore) dissolved in 100 g of an aqueous 2. 38% sol ution
of tetranethyl ammoni um hydroxi de at 25C, and was al kali sol uble. The thus
obt ai ned sol ubl e pol yi m de solution E was m xed with the respective
conponents in the same manner as in Exanple 4 to obtain a photosensitive
adhesi ve conposition varnish. Wth respect to the obtai ned photosensitive
adhesi ve conposition, bondability to a silicon wafer, resolution,

. t her noconpr essi on bondability, thermal flow amount, adhesive strength. and
i nsul at i oAt ab?$n 234 mer e rva Wat e &y tHel pratidtiite SIS Bed Uhbve.
[0104] Conparative Exanple 1 To 8.8 g of the sol uble polyimde

sol uti ore A Dbt ad et il Bdanpintiond, 82 gt of i BPLEEN L i tiie DRE-%A, 0.2 ¢
of NCI 831 and 0.02 g of L1980 were added, followed by mxing with stirring
t o obt ai®i s photwskrsi et e sivé Lohposienioh-Vgrmahanpea

vi scousH quid. Wth respect to the obtained photosensitive adhesive
conposi tran;apondabipeunds cswectsid$ corhwete? , 9 yexdl utl 6, t her noconpr essi on
bondability, thermal flow anmount, adhesive strength and insul ation

st abi | i toye eret @viabriatret: &y, thengr oTeidebesz descrdbed above. [ 0105]
Conparative Exanple 2 After a 300 mM four-necked flask was equi pped
Wi th a stércaptolenwramiet eand a2 -nind T ogerohen 7oA 2l ¢ ulel anidica  dr oppi ng
funnel, 86.89 g of yBL and 31.02 g of ODPA were charged therein and then
di ssol vetbmbo s byudt | 44 i Mgphmdet g ay aite ogermet mpspherreen Wil wsisté rri ng
at 60C, 2.18 g of MAP, 17.40 g of SiDA and 7.33 g of BAHF were added,

. fol | owad-byh gt iN+ (g srdphauyl) Af yerndeatd ng- t¢o- 180C, stirring for 2
hours and further cooling to roomtenperature, a soluble polyimde

sol uti ongfadsehétly Tt @Rindf <90 bympenghd ) swas abtaiptechyHie Dbt ai ned
sol ubl e pol yhni de showed a wei ght average nol ecul ar wei ght of 17,200 and
an i m dati omedt bo-of (D6t ey SOt bh €1 pek yher de-fikrlyg-or2-nore) was not

di ssolved in 100 g of an aqueous 2.38% sol ution of tetramethylamoni um
hydr oxi der &z 286, o2 WSt o) Kakhosel Lbk gne The-gitutsy bt al-ned sol ubl e
polyi m de solution F was m xed with the respective conponents in the sane
Manner asrhpaConak-at 1 ve- EXaib) € £1900P1 bR de phot i-ti ve- adhesive
conposition varnish. Wth respect to the obtai ned photosensitive adhesive
conposi tg)_ggbalp@@%piiify_g&go§ij&§9@ew_§g (X €sol ution, thernoconpression
bondabi l'ity, thermal flow anmount, adhesive strength and insulation

stabi | ity vere-gyvaluat adbiyndhe Prosedusssheescrahed abaye: aidcent he
polyim de F was not alkali soluble, a pattern could not be forned. [0106]

Conpar at{ve, &1 80 P f e, BP0, D o f108K - necked d | ask-was equipped with a

stirrer, a thernoneter, a nitrogen introducing tube and a dropping funnel,

99.08 9 of; Y B0 02 0:fp SLEA, verenchar sask L herein and then di ssol ved

at 60C by stir under a nitrogen atnosphere. Wiile stirring at 60C,
addod. TeITouBe By atT Fr i R e halr N T or " Reat i m o TB0C Sti T ng
Sol uti o 1 abr | o CBATER ot e 6 b TPy e OBt et Fhe obtal ned
an i dation Tht 15 of ot TRe Lot G b bal yi ot AT o P s
nyalr oxi q6"at 3805y ARSTHY RAIE S s A e BB e e
pol yi m de_sol %i O%?%We@ﬁhg?r‘é%ﬁgtégﬁ rggggf:t%%%%%ggpg&ﬁé&ég t he sane

manner as"Th ive ain a ensi ve adhesi ve

conposition varnish. Wth respect to the obtained. 0S i.tive adhesive
conposi tTBhCBoAdRBTPTEY 0 51T SR WA g?f ?le%néjrzg ‘:i%o]ﬁ‘,/f@ﬁéertrlér%%orrpr ess on
bondabi lity, thernal flow ampunt, hesive strepgih angd, i nsul ati on

st abi | i t90%%?‘ém_g§/£%%t %dgvb thee p?%gcéﬁﬂ?%gn%%gc?i %e’dgﬁ’a%ove. However ,

arfixing Lo, 2 8hy FONMESTo O S DRY: 881 SAEELR 04 s LB o

photdreaction. These photopolymerization initiators are

%
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Therefore, the obtained photosensitive adhesive conposition varnish was
directly spin-coated on a silicon wafer and then dried on a hot plate at
100C for 5 mnutes. The photosensitive adhesive conposition varnish was
coated so that the thickness of the filmafter drying becomes 25 pm Wth
respect to the obtained coated silicon wafer, resolution,

t her noconpr essi on bondability, thermal flow anmount, adhesive strength and
insulation stability were eval uated by the procedures anal ogous to the
above procedures. [0108] Conparative Exanple 4 To 8.8 g of the

sol ubl e Yysid/iaddee solutiven B ot ded ds Exdfsie 252 1158 16f BP-6EM 0.2 g
of DPE-6A, 0.2 g of NCI 831, 0.8 g of EP4010S and 0.02 g of L1980 were
added, fosintowed By m XpegPwetkrstiyheiragatad odbialflatphot 8s8AsFt i ve

adhesi ve conposition varnish as a viscous liquid. Wth respect to the

obt ai nedphotdensial wedigghesinge wohposid itow,t soRdabiv inseiega® sl B con
waf er, resolution, thernoconpression bondability and adhesive strength
wer e evatamgiethdys < e tprc dedur ds-astrlied abovweneglinge ER4010S is a di mer
of an epoxy conpound and has a long repetitive |ength, developability
decr eases tand;ddnisorey Ipattieray couttemott- he? forapehe iG]~ @onpar at i ve
Exanple 5 To 8.8 g of the soluble polyimde solution B obtained
i n ExanpenZyy11).B<ignenf HBPR: GEM sdh it p ofpREGRerr2 g of NCI 831, 0.8 g of
850S and 0.02 g of L1980 were -added, followed by mxing with stirring to
obt ai n a:phedoisengitiale RSl Ve PO tddn neareni starastaactwiscouy | i qui d.
Wth respect to the obtained photosensitive adhesive conposition,

bondabi Id e topacisidieahanmmferl s riesol utdron, NG herIfocdmperdes Siaome bondabi i ty
and adhesive strength were eval uated by the procedures described above.

- Since amApCEoMOUd 0fEBb 0% Masrd ovedydr ophilicity, devel opability
decreases and thus a pattern could not be fornmed. [0110]

Formul atjgqyrss10f the photosensitive adhesive conpositions obtained in the
respective Exanpl es and Conparative Exanples are shown in Tables 1 to 2, °

and the eval uatHOn-drasiH it @AM st dgb Thakd 82 -3 e 4.ni el gF 001 GUON
is preferably from 0.1 to 40 parts by weight based on 100 |
parts by weight of the Solubie poljimide (B). Wheﬁ two or
more kinds of photopolymerization initiators are used in
combination, the total amount is preferably within the
above range. When the content of the photopolymerization °
initiator (D) is O.iwpart 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
transmittance ratio can be maintained even 1in case of a
thick £ilm, 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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[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
achesive composition can also contain incrganic particles
such as silicon dioxide aﬁd titanium dioxide, powders of
polyimide or the like. The photosensitive adhesive
composition may also contain a silane coupling agent, &
titanium chelating agent or the like so as to enhance
adhesion with the substrate such as é silicon wafer.

100571

Furthermore, the photosensitive resin composition can
optionally contain additives such as a cross-linking agent,
a crosgss-~linking accelérator, a sensitizer, a dissolution
modifier, a stabilizer and a defoamer;

[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
no particular limitation on the support, and it is possible
to use commercially availabie various films such as a
polyethylene terephthalate (PET) film, a polyphenylene
sulfide film and a polyimide film. The surxface of bonding

between the support and the photosensitive adhesive
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composition coating film may be subjected to a surface
treatment with silicone, a silane coupling agent, an
aluminum chélating agent, polyurea or the like s0 as to
improve tight adhesion and releasability. There is no
particular limitation on the thickness of fhe support, and
the thickness is preferably'within.é range from 10 to 100
pm from the viewpoint of workability.

[0059]

In addition, the photosensitive adhesive sheet may
include a protective film on a photosenéitive 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]

'Examples of the protectivé film include a
polyethylene £ilm, a polypropylene (PP) film, a pélyester
film and the like. The protective film is preferably a
protective film having small adhesive strength with the
photosensitive adhesive Composition ceating film.

[0061]

Next, the method for producing a photosensitive
adhesive sheet of the present invention will be described
below. The photosensitive adhesive sheet cf the present

invention can be cbtained by applying a photosensitive
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adhesive composition varnish on a suppert, 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 composition. The photésensitive resin
composition containing an organic sclvent used in the
production process can be used as a photosensitive resin
composition varniéh 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 mcnomethyl ether, ethylene
glycol monoethyl ether, propylene glycol monomethyl ether,
propylene glycol monoeﬁhyl ether, ethYlene glycol dimethyl
ether, ethyléne glycol diethyl ether and ethylene glycol
dibutyl ethér; acetates such as ethylene glycol menoethyl
ether acetate, propylene glycol menomethyl ether acetate,
propyl acetate, butyl acetate, isobutyl acetate, 3-
methoxybutylracetate, 3-methyl-3-methoxybutyl acetate,
methyl lactate, ethyl lactate and butyl lactate; ketones
such as acetone, methyl ethyl ketone, acetylacetone, methyl
propyl ketone, methyl butyl keteone, methyl isobutyl ketone,
cyclopentanone and 2-heptancne; alcohols such as butyl

alcohol, isobutyl alcchcl, pentanol, 4-methyl-Z2-pentanol,
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3-methyl-2-butanol, 3-methyl-3-methoxybutanol and diacetone
alcohol; aromatic hydrocafbons such as toluene and xylene;
and others such as N-methyl-Z-pyrrolidone, N-cyclchexyl-Z-
pyrrolidone, N,N—dimethylformamide, N,N-dimethylacetamide,
dimethyl sulfoxide and y-butyrolactone.
[0063] |

Tﬁe photosensitive adhesive composition varnish may
be filtered using a filter paper or a filter. There 1is no
particular limitation on a filtration methed, and pressure
filtration using a filter having a retained particle
diameter 6f 0.4 pym to 10 Qm.is preferable.
[0064] |

Examples of the method of applying a photosensitive
adhesive composition varnish to a support include a spin
coating method using a spinner, a spray coating method, a
roll ceoating method, a screen printing method, or a cocating
method using a blade coater, a die coater, a calendar
coater, a meniscus coater, a bar coater, 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 technigue, solid
content and viscosity of the varnish and the like, and the
thickness of the film after drying is preferably adjusted
to 0.% uym or more and 100 pym or less.

[0065]
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An oven, a hot plate, an infrared heater and the like
can be used for drying. ;The drying temperature and the
drying time may be set within a range at Which the organio
.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 1is preferredwtb dry at a
temperature within a range from 40°C to 120°C for 1 minute
to several tens minutes. The temperature may be raised in
a stepwise manner using these temperatures in combination.
For example, a heat treatment may be carried out at 70°C,
80°C and 90°C for each 1 minute.

[0066]

Next, a semiconductor device as applications of the
photosensitive adhesive composition and photosensitivg
adhesive sheef cf the present invention will be described
below. The semiconductor device of the present invention
means a semiconductqr device in which a plurality of
substrates, or a substrate and other members are bonded to
each other through a cured product of a photoéensitive
adhesive compesition.

(0067} |

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
include semiconductor wafers such as silicone and gallium
arsenide wafers, and thosé obtained by cutting these wafers.
Examples of the organic substrate include glass/base
material copper-clad laminates such as a glass cloth/epoxy
copper—ciad laminate; composite copper-clad laminates such
as a glass nonwoven fabric/epéxy copper-clad laminate;
heat-resistant and thermoplastic substrates éuch as a
polyetherimide resin substrate, a polyetherketone resin
substrate and a polysulfone-based resin substrate; flexible
substrates such as & polyester copper-clad film substrate
and a polyimide copper-clad film substrate; and the like.
Examples of the inorganic substrate include ceramic
substrates such as an alumina Substrate, 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 metals such as silvér, gold and copper, a
registor containing an inorganié oxide, a low dielectric
containing a glass-based material and/or a reéin, a high
dielectric containing a reésin and high dielectric constant
inorganic partiéles, an insulator containing a glass-based

material and the lLike.
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[C068]

Specific examples of the semiconducteor device of the
present invention will be described below. Semiconductor
devices having vérious structures have recently beén
proposed, and applications of the photosensitive adhesive
compecsition bf the present invention are not limited to the
fellowing examples.

[0069]

A photosensitive adhesive sheet is affixed or a
varnish Qf a photosensitive adhesive composition is appliéd,
on silicon wafer with circuits and bumps formed thereon to
form a photosenéitive adhesive composition coating £ilm.
Thereafter, the photosénsitive adhesive composition coating.
film is allowed to undergo patterning by ex§05ure and
development so as to provide fhe photosensitive adhesive
composition coating film, which covers the bump portion,
with an opening. Thelthusrobtained silicon wafer with a
photesensitive adhesive composition coating film andr
another silicon wafer are laminated to each other so as to
be able to connect electrically through the bump, followed.
by thermocompression bonding. The photosensitive adhesive
composition coating film is cured by 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 adhesive composition coating
film in such & manner.
[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 such a manner,
there can be obtained an image sensor wafer having a hollow
structure in which a semiconductor wafer and a glass
substrate are bonded through a cured product of a patterned
photosensitive adhesive composition coating film, as a
partition wall.

[0071]

A photosensitive adhesive composition, 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

‘composition coating film on a substrate using a
photosensitive adhesive composition varnish, support will
be described. The photosensitive adhesive composition
varnish israpplied on the substrate. Examples of thg
coating method include a spin cecating method using a
spinner, a roll coating method, a screen printing and the
like. The thickriess of the coating film varies depending
on the coating technigue, solid centent 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 O=5 Bm ér more
and 100 um or less. Then, the substrate coated with the
phbtosensitive adhesive composition varnish is dried to
obtain a photosensitive adhesive composition CGating £iim.
An oven, a hot plate, an infrared heateﬁ and the like can
be used for drying. The drying temperature and the drying
time may be set within a range at which the organic sclvent
can be vaporized, and it is preferred Lo appropriately set
within a range at which a photosensitive resin composition
coating film becomes an uncured or semi-cured state.
Specifically, it is preferred to d;y at a temperature

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

In case of using a photosensitive adhesive sheet
which includes a protective film, the protective film is
feﬁoved and then the photosensitive adhesive sheet and the
éubstraté are bonded by thermoccmpression bonding so that
they face each other. The thermocompfession bonding can be
carried out by a hot pressing treatment, a thermal
1aminating treatment, a2 thermal vacuum laminating treatment
and the like. The thermocompression bondingrtemperature is
preferably 40°C or higher from the viewpoint of adhesion to
the substrate and embedding into the substrate. In order
to prevent deterioration of resolutionrof pattern formation
in exposure and development steps, caused by curing of the
photoseﬁsitive adhesive sheet at‘the time of
thermocompression bonding, thermocompression bonding
temperature is preferably 150°C or lowef. When the support
film is removed after thermocompression bonding, the
photosensitive adhesive coating film,is left on the
spbstrate.

[0074]

Next, the photosensitive adhesive composition coating
film formed by the above method is exposed by irradiation
wiﬁh chemical rays threough a 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 like. In the present invention, it i1s 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 to fo;mka pattern, the unexposed portion is
removed using a develeoping solution after exposure. The
developing solution is preferably én aqueous solution of
compounds exhibiting aikalinity, such as
tetramethylammonium, diethanclamine, diethyiaminoethanol,r
sqdium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, triethylamine, diethylamine,
methylamine, dimethylamine, dimethylamincethyl acetate,
dimethylamincethanol, dimethylaminoethyl methacrylate,
cyclohexylamine, ethylenediamine, hexamethylenediamine.
These agqueous alkali solutions may sometimes contain one or
plural kinds selected from pelar solvents such as N-methyl-
2-pyrrolidone, N,N—dimethylformamide, N, N-dimethylacetamide,
dimethyl éulfoxide, v-butyrolactone and dimethylacrylamide;
alcohols such as methanol, ethancl and isopropanol; esters
such as ethyl lactate and propylene glycol moncmethyl ether

acetate; ketones such as cyclopentanone, cyclchexanone,
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isobutylketone and methyl isobutyl ketone; and the like.
[0076]

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 dipped in the developing solution,
together with the substrate and the like. Ultrasonic wave
may be applied while dipping a substrate in the developing
solution. In addition, the developing solution may be
sprayed over a surface‘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 conditions which enable removal
of the unexposed portidn. In order to process a fine
paftern and to remove the residue betwgen patterns,.it is
preferred that the development is further carried out aftér
removal of the unexposed portion. |
[0077]

After the deﬁelopment, a rinsing treatment may be
carried out using water. The rinsing treatment may be
carried out using water containing alcohols such as ethanol
and isopropyl alcchol, or esters such as ethyl lactate and
propylene glycel 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 baking treatment before aevelopment may be
included. The temperature of the baking treatment is
preferably 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.
[0079]

After formation of a pattern, a heating and drying
operation is preferably performed within a range from 60 to
200°C from the viewpoint of reducing the solvent, volatile
component, water and the like which remain in a
photosensitive adhesive composition ceoating 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
members.’ The thermocompression bonding temperature may be
a glass transition temperature of a resin, which forms a
coating film, or higher, and préeferably a temperature
within a range from 100 to 400°C. The pressure at the time
of compre;sion bonding is preferably within a range from

0.01 to 10 MPa. The time is preferably from 1 second to
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several minutes.
[0081]

After the thermocompression bonding, the
photosensitive adhesive composition coating film is
converted into a cured film by heating at a temperature
within a range from 1209C'to 400°C. The heating
temperature 1is preferébly 150°C or higher and 300°C or
lower, and more'bréféﬁébly 180°C or higher and 250°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 teﬁperature is linearly
raiged from,réom temperature to 250°C over 2 hours.

[0082]

The.adhesive strength of the adhesive body thus
obtained by thermoccompression bonding is desirably 40 MPa
or more from the viewpoint of adhesion reliability. The
adhesi#e 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.

Examples
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(00847
_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 {manufactured by MANAC
Incorporated) |

6FDA: 4,4’ —(hexafluoroisoprepylidene)diphthalic dianhydride
(manufactured by Daikin Industries, Ltd.)

BAHF: 2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane
(manufactured by AZ Electronic Materials)

MBAA: [bis(4-amino-3-carboxy)phenyl]methane  (manufactured
by WAKAYAMA SEIKA KOGYO Co., LTD.) o

SiDA: bis(3mamindpropyi)tetramethyldisiloxane {manufaétured
by Shin-Etsu Chemical Co., Ltd.)

MAP: 3-aminophenol (manufactured by Chemical Industry Co.,
Ltd.)

D—230: polyoxyproleenediamine (manufactured by MITSUI FINE
CHEMICAIL Inc. under the trade name of “JEFFAMINE” D-230,
“a” in the general formula (4) is from 2 to 3)

D-400: pelyoxypropylenediaminé (manufactured by MITSUI FINE
CHEMICAL Inc. under the trade name of “JEFFAMINE” D400,

“a” in the general formula {4) is from 5 to 7).
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<Photopolymerizable compounds>

BP-6EM: ethylene oxide—modified bisphencl A dimethacrylate
{manufactured by KYOEISHA CHEMICAL Co., Ltd. under the
trade name of “BP-GEM”)

DCP-A: tricyclodecanedimethancl diacrylate (manufacfured by
KYQOEISHA CHEMICAL Co., Ltd. under the trade name of “DCP-
A

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

DPE-6A: dipentaerythritol hexaacrylate (manﬁfactured by
KYOEISHA CHEMICAL Co., Ltd. under the trade name of “DPE-
6R7 )

<Epoxy Compounds>

FEP4003S: propylene oxide—modified{BisA type epoxy resin
(manufactured by ADEKA Corporation under the trade name of
“ADEKA RESIN (registered trademark)” EP-40033, m + n in the
general formula (1) is from 5 to ©

EP4000S: propylene oxide-modified BisA type epoxy resin
(manufactured by ADEKA Corporation under the trade name of
“ADEKA RESIN (registered trademark)” EP-4000S, m + n in the
general formula (1) is from 1 tb 2

EP40108: propylene oxide-modified BisA type epoxy resin
(manufactured by ADEKA Corporation under the trade name of

“ADEKA RESIN (registered trademark)” EP-40103, 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 follewing formula (6))
(0086}

[Chemical Formuia 8]
P o@\/o%no’ﬁc’);o@vo*)tnmo )

[0087]
8508: BisA type epoxy resin (manufactured by DIC
Corporation under the trade name of “EPICLON (registered
trademark)” 850S, m + n in the general formdla (i)ris O);
<Photopolymerization Initiator>
NCI1831: photoradical polymerization initiator (manufactured
by ADEKA Corporation under the trade name of “NCI-8317)
<Surfactant>
L1980; “DISPARLON (registered trademark)” L1980
- {manufactured by KUSUMOTO-CHEMICALS Co., Ltd.)
<Sclvent>
vBL: y—butyrolactoﬁe
[0088]

Evaluation methods in the respective Examples and
Comparative Examples are shown below.
<Molecular Weight of Polyimide>

Using a solution having a solid content of (0.1% by
weight prepared by dissolving peolyimide in NMP (N—meth?l

pyrrolidone), the measurement was carried out by a GPC
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apparatus Waters 2690 with the constitution shown below
(manufactured by Nihon Waters K.K.) and a polystyrene-
equivalent weight average molecular weight was calculated.
GPC measuring conditions are as follows. An NMP solution
prepared by dissolving LiCl and phosphoric acid in each
concentration of 0.05 mol/L was used as a mobile phase and
a developing speed was set at 0.4 ml/minute.
Detector: Waters 996
System controller: Wateré 2690
Column oven: Waters HTR-B
Therﬁo controller: Waters TCM
Column: TOSOH grard comn |
Column: TCSCH TSK-GEL o—4000
Column: TOSOH TSK-GEL o—2500
[0089]
<Imidation Ratio of Polyimide>

First, an infrared absorption spectrum 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 absérption spectrum 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 polymer after the heat
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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>

Fach of the photosensitive adhesive composition
vafnishes prepared inrthe respective Examples and
Comparative Examples was applied on é 38 pm thick PET film
using a comma roll coater and dried at 100°C for 15 minutes,
and then a 10 um thick PP film as a protective film Qas‘
laminate to obtain a phqtosensitive adhesive sheet.
Application was carried cut 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
temperature of 80°C, a roll temperature of 80°C, a préessure
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 removéd, and affixed
to the silicon wafer were rated “A”, samples where the
photosensitive adhesive composition coating film is
partially affixed were rated “B”, and samples where the

photosensitive adhesive composition coating film remains on
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the support film without being affixed were rated “C”,
respectively.

[0091]

"<Evaluation of Resolution>

The protectiﬁe 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 (VITM-200M, manufactured by
Takatori Corporation) under the conditions of a stage
temperature of 80°C, a roli 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/S (line-and-space) = 75/75, 50/50,
40/40, 30/30, 25/25 pm] was set To an exposure apparatus
using an ultrahigh-pressure mercuiy lamp as a light source,
and thén exposure-was carried out in an exposure dose of
400 mJ/cm2 (in terms of h-rays). After exposure, tﬁe
unexposed portion was removed by dip development using an
aqueous 2.38% solution of tetramethylammcnium hydroxide,
and then a rinsing treatment was carried out using water.
The development time was set at the time which is two times
longer than the time required to completely dissolve the
unexposed portion. The thus obtained pattern was observed.
by an optical microscope and ﬁhe size -of a minimum pattern

whose line is free from abnormality such as clogging was
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used as an item for evaluation of resoclution.
<Evaluation of Thermocompression Bondability of
Photosensitive AdhesiveVSheet>

The protective film of the photosensitive adhesive
sheet obtained in the same manner as described above was
removed and the release surface was laminated on a silicon
wafer using a laminatibn 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 rem@ving the support film,
exposure was carried out in an exposure dose of 400 mJ/ cm?
(ih terms of h-rays) using an ultrahigh-pressure mercury
lamp as & light source. The thus obtained silicon wafer
with a photosensitive adhesive composition coating film"was
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 mm was placed
thereon and the temperature was raised in increments of
10°C from 100°C and then a test was carried out. The
minimum temperature at which tack properties are exhibited
in the photosensitive adhesive composition coating film to
cause adhesion with the silicon wafer was regarded as a

thermocompression bonding temperature. The lower the
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temperature at which tack properties are exhibited, the
better._
[Q092]
<Evaluation of Thermal Flow Amount of Photosensitive
Adhesive Sheet>

The'protective film of the photosensitive adhesive
sheet obtained in the same manner as described above was
remdved,-and then exposure was carried out in an exposure
dose of 400 ﬁJ/cm? (in terms of -h-rays) by an exposure
apparatus using an ultrahigh-pressure mercury lémp as a
light source. After exposure, the photosensitive adhesiﬁe
sheet was cut into sizé measuring 5 x 5 mm. The cut sample
was affixed on a glass plate heated on a hot plate ét 150°C
so that the glass plate is in contact with the
photosensitive adhesive composition éoatihg film, and then
a preésﬁre-was applied above the support film by placing a
weight of 500 g for 30 seconds. After 30 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) was
calculated as a thermal flow amount.

[0093]
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<Evaluation of Adhesive Strength>

The protective film of the photosensitive adhesive
sheet obtained in the same manner as described above was
removed and the releasé 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 b mm/second and an affixing
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 source. After
exposure, the silicon wafer with a photosensitive adhesive
composition coating film was cut into a size measuring 50 x
50 mm, and then placed on a hot plate at 150°C with the
photosensitive adhesive composition coating film upward;
and maintained for 1 minute. After 1 minute, a silicon
wafer measuring 2 x 2 mm was placed theréon and then
thermocompression bonding was carried out under a pressure
of 0.2 MPa over 30 seconds. Thereafter, curing was carried
out by heating in an inert oven at 250°C under a nitrogen
atmosphere for 60 minutes to obtain a sample of silicon
wafers which are bonded to each other. Then, the adhesive
strength was evaluated at a temperature of 30°C usiﬁg a die

shear tester (Dage series 4000).
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Sample size: 2 mm x 2 mm
Testing speed: 200 pm/s
Testing height: 300 um
<Insulatiocn Stabkility Test>

On a copper comb electrode (L/S = 10 um/10 pm), 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 out in an exposure dose of.400 mJ/cm?® (in terms of
h—rays) using 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 evaluation. An insulation stability test was
carried out for 1,000 hours by continucusly applying a
voltage.of 20 V between electrodes of the obtained sample
for evaluation under an atmosphere of a témperature of 85°C
and a relative humidity of 85%. When an inter-line
insulation resistance valﬁe was 1 x 107 Q or more after
1,000 hours, insulation stability was regarded as 1,000
hours. When the inter-line insulation resistance value
became less than I 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 comﬁ

electrode in which a 0.4 pm thick thermal oxide film, a 0.8
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pum thick silicon nitride f£ilm, 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.

[0094]

Example 1

{Po%ymerization of polyimide)

After a 300 ml four-necked flask was equipped with a
stirrer, a thermometer, a nitrogen introducing tube and a
dropping funnel, 92.60 g of yBL and 31.02 g of ODPA were
charged therein and then dissolved at 60°C by stirring
under a nitrogen etmosphere; While stirring at. 60°C, 2.18
g of MAP, 1.24 g of 5iDA, 7.14 g of Dmé30 and 20.14 é of
BAEF were added, followed 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 ({solid
content of 40.0% by weight) was obtained. The obtained
soluble.polyimide showed a weight average molecular weight
of 20,050 and an imidation ratio of 95%. The soluble
polyimide (0.1 g or more) disselved in 100 g of an aqueous
2.38% solution of tetramethylammonium hydroxide at 25°C,
and was alkali soluble.

[0095]
(Production and evaluation of photosensitive resin

composition)
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To the 8.8 g of the scoluble 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 NCI831l, 2.5 g of EP4C03S and 0.02
g of 11980 were added, followed by mixihg 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, thermocémpression bondability,
thermal flow amount, adhesive strength and insulation
stability were evaluated by the procedures déscribed above.
[C096]

Example 2

After a‘BOO 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 nitrogen atmosphere. While stirring at 60°C, 2.18
g of MAP, 1.24 g of SiDA aﬁ'-d 31.13 g of BAHF were added,
followed by stirring for 1 hour. After heating to 180°C,
stirring for 2 hours and further cooling to room
temperature, a soluble polyimide solution B (solid content:
40.0% by weight) was obtained. The obﬁained soluble
polyimide showed a weight average molecular weight of
28,500 and an imidation ratic of 99%. The soluble

polyimide (0.1 g or more) dissclved in 100 g of an aqueocus
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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 miked with the respective
components in the same manner as in Example 1 te obtain a
photosensitive adhesive Cbmposition varnish. With fespect
to the obtained photosensitive achesive composition,
bondability to a silicon wafer, rasolution,
thermocompression bondability and adhesive strength were
evaluated by the procedures described above.
[0097]
Example 3

To 8.8 g Qf the soluble polyimide solution A thained

in Example 1, 1.8 g of BP-6EM, 0.2 g of DPE-6A, 0.2 g of

NCT831, 1.5 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 phptoéensitive adhesive composition,
boﬁdability fo a silicon wafer, resolution,
thermocompression bondability, thermai flow amount,
adhesive strength and insulaticon stability were evaluated
by the procedures described above.
(00981
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~CA, 0.2 g of

_55_
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NCT831, 1.0 g of £P1003S and 0.02 g of 11980 were added,
followed by mixing with stirring to cbtain a photosensitive
adhesive composition varnish as a viscous liguid. With
respect to the obtained photosensitive adhesive composition,
pondability to a silicon wafer, resolution,
thermocompression bondability, thermal flow amount,
adhesive strength and insulation stability were evaluated
by the procedures described above.
[0099]
Examplie 5

To 8.8 g of the soluble polyimide solution A cbtained
in Example 1, 1.8 g of BP-GEM, 0.2‘g of DPE~6A, 0.2 g of
NCI831, 1.0 g of EPA000S and 0.02 g of L1980 were added,
followed by mixing with stirring to obtain a phbtosensitive
adhesive composition varnish as a viscous liquid. With
respect to the obtained photosensitive adhesive compoéition,
bondability to a silicon wafer, resoclution,
thermgcompression bondability, thermal flow amount,
adhesive strength and insulation sfability were evaluated
by the procedures described above.
[01C60]
Example 6

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, 0.8 g of EP4003S .and 0.02 g of L1980 were added,



[0113] Table 3 Exanple 1 Exanple

2 Exanpl e 4 Exanple 5 Exanple
6 Exanple 7 Affixing properties A A

followed by mixing with stirring to obtain a photosensitive
adhesive compesition varnish as a viscous liquid. With
respect to the obtained photosensitive adhesive Compésition,
bondability to a silicon wafer, resolution,
thermocompression bondabiiity, thermal flow amount,
adhesive strength and insulation stability were evaluatgd
by the procedures described above.
[01C1]
Examplie 7

After a 300 ml four—necked flask was equipped with a
stirrer, a thermémeter, a nitrégen introducing tube and a
dropping funnel, 88.75 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, 1.24 g of SiDA, 11.9 g of D-230 and 12.82 g of
BAHF were added, followed by stirring for 1 hour. After
heating tO‘180°C, 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 pblyimide (0.1 g or more) dissolved in 100 g of an
aqueous 2.38% solution of tetramethylammonium hYdroxide at
25°¢C, and was alkali seluble. The cbtained sbluble
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
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components in the same mannef as in Example 6 to obtain a
photosensitive adhesive composition varnish. With respect
to the obtained photosensitive adhesive composition,
Bdndability to a silicon wafer, resolution,
thermocompréssion bondability, thermal flow amount,
adhesive strength and insulation stability were evaluated
by the procedures described above.
[0102]
Example 38

KAfter a 300 ml four-necked flask was equipped with a
stirrer, a thermometer, a nitrogen introducing tube and a
.dropping funnel, 101.46 g of YyBL and 31.02 g of CDPA were
charged therein and then dissolved at 60°C by stirring
undexr a ﬁitrpgen atmcsphere. 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. Aftef
heating to 180°C, stirring for 2 hours and further cooling
to rocm temperature, a soluble polyimide solutiﬁn D (solid
content of 40.0% by weight) was obtained. The obtained
soluble polyimide showed a welght average molecular weight
of-l9,950 and an imidation ratio of 99%. The soluble
polyimide (0.1 g or more) dissocolved in 100 g of an agqueous
5 38% solution of tetramethylammonium hydroxide at 25°C,
and was alkali soluble. The thus obtained soluble

polyimide sclution D was mixed with the respective
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Thermal flow amount (%9 7.0 6.2 4.3 2.5 2.3 1.5 1.9 Adhesive strength
(mPa) 70 80 66 60 70 58

components in the same manner as in Example 6 to obiain a
photosensitive adhesive composition varnish. With respect
to the obtained photosensitive adhesive composition,
bondability to a silicon wafer, resclutdon,
thermocompression bondability, thermal flow amount,
adhesive strength and insulation stability were evaluated
by the procedures described above. Also resolution was
evaluated. As a résull, a fine pattern with a pitch of 75
um or less was partially peeled off.
[0103]
Example 9

After a 300 ml four-necked flask was equipped with a
stirrer, a thérmometer, a nitrogen introducing tube and a
dropping funriel, 96.06 g of yBL, 15.51 g.of CDPA and 22.21
g of 6FDA 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, 1.24 g of SiDA, 7.14 g of D-230 and
20.14 g of BAHF were added, followed by stirring for 1 hour.
Aftrer heating to 180°C, stirring for 2 hours and further
cooling to room temperature, a soluble polyimide solution E
(solid content of 40.0% by weight) was obtained. The
obtained soluble poiyimide showed a weight average
molecular weight of 22,100 énd an imidation ratio of 96%.
The scluble polyimide (0.1 g or more) dissolved in 100 g of

an aqueous 2.38% solution of tetramethylammonium hydroxide
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48 Insulation reliability 1,000 hours 1,000 hours 1,000 hours 1,000 hours
1,000 hours 1,000 hours 1,000 hours

at 25°C, and was alkali soluble. The thus obtained soluble
polyimide solution E was mixed with the respective
components in the same manner as in Example 4 to obtain a
photosensitive adhesive composition varnish. Wwith respect
tc the obtained photosensitive adhesive compositién,
bondability to a silicon wafer, resclution,
rthermbcompression bondability, thermal flow amount,
adhesive strength and insulation stability were evaluated
by thé procedures described above.
[0104]
Comparativé Example 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
NCI831 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 photoéensitive adhesive composition,
bondability to a_silicon wafer, resolution,
thermocompression bendability, thermal flow amount,
adhesive strength and insulation Sﬁability were evaluated
by the procedures described abofe.
[0105]
Comparative Example 2

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

stirrer, a thermometer, a nitrogen introducing tube and a
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dropping funnel, 86.89 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, 17.40 g of SiDA and 7.33 g of BBHF were added,
followed by stirring for 1 hour. After heating'to 180°cC,
stirring for 2 hours and further cooling to room
temperature, a soluble peclyimide solutionKF (solid content
of 40.0% by weight) was obtained. The obtained scluble
polyimide showed a weight average mclecular weight of-
17,200 and an imidation ratio of 96%. The soluble
polyimide (0.1 g or more) was not dissolved in 100 g of an
agqueous 2.38% solution of tetramethylammonium hydroxide at
25°C, and was not alkali soluble. The thus obtained
soluble polyimide sclution F was mixed with the respective
components in the same manner as in Comparative Example 1
to obtain a photosensitive adhesive composition varnish.
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. Since the polyimide F
was not alkali soluble, a pattern could not be formed.
[0106]

Comparative Example 3

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



Corn. Exanple 5 Affixing properties AAAACA L/S resol utlon(pn) 75/75
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stirrer, a thermometer, a nitrogen introducing tube and =z
dropping funnel, 99.04 g of yBL ana 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, 2518
g of MAP, 2.49 g of 8ipa, 8.59 g 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 polyimide solution G (sclid
content of 40.0% by weight) was obtained. The obtained
seluble polyimide showed a weight average molécular weight
of 16,800 and an imidation ratic of 99%. The soluble
polyimide (0.1 g or more) was dissolved in 100 g of an
aqﬁeous 2.38% solution of tetramethylammonium hydroxide at
25°C, and was alkalli scluble. The thus obtained soluble
polfimide solution G was mixed with the respective
components in the same manner as in Comparative Examplé 1
to obtain a photosensitive adhesive composition varnish.
With respect to the obtained phctosenéitive adhesive
composition, bondability to a silicon wafer, resolution,
thermocompressicn bondability, thermal flow amount,
adhésive strength and insulation stability were evaluated
by the procedures described above. However, affixing to a
silicon wafer could not be carried out.

[0107]

Therefore, the obtained photosensitive adhesive
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| ndevel opabl e Ther noconpressi on bodability ) 120 100 160 120 120 160 160
Thermal flow anobunt (%9 1.6 2.4 0 0 2.9

composition varnish was directly spin-coated on a silicon
wafer and then dried on a hot plate at 100°C for 5 minutes.
The photosensitive adhesive composition varnish was coated
S0 that the thickness of the film after drying becomes 25
um. With respect to the obtained coated silicon wafer,
resolution, thermccompression bondability, thermal flow
amount, adhesive strength and insulation stability were
evaluated by the procedures analogous to the above
procedures.
[0108]
Comparative Example 4

To 8.8 g of the soluble polyimide solﬁtion 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 EP40lOS and 0.02 g of L1980 were added,
followed by mixing with stirring to cbtain a photosensitive
adhesivé composition varnish as a viscecus liquid. With
respect to the cobtained photosensitive adhesive composition,'
bondabilit? to a silicon wafer, resolution,
thermocompression bondability and adhesive gtrength were
evaluated by the procedures described above. Since EP4G10S
is a dimer of an epoxy compound and has a long repetitive
length, developability decreases and thus a pattern could
noet be formed.
[0109]

Comparative Example 5



2.3 2.6 Adhesive strength (MPa) 50 63 10 15 42 45 85 Insul ation
reliability 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-GA, 0.2 g of
NCI831, 0.8 g of 8505 and 0.02 g of L1980 were added,
fellowed by mixing with stirring to obtain a photosensitive
adhesive composition varnish as a viscous li@uid. With
respect to the obtained photosensitive adhesive composition,
bondability to a silicon wafer, resolution,
thermocompression bondability and adhesive streéngth were
evaluated by the procedures déscribed akbove. Since an
epoxy compound of 8505 has low hydrophilicity,
developability decreases and thus a pattern could not be
formed.

10110}

Formulations of the photosensitive adhesive
compositicns obtained in the respective Examples and
Com?arative Examples are shown in-Tables‘l to 2, and the

evaluation results are shown_in Tables 3 to 4.
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[Z1710]



CF3 H2NRSReNH2 wherein Rl to R8 in the general formula (2) may be
respectively the sanme or different,

of a hydrogen atom an al kyl
group having 1 to 30 carbon atons,
group and a cyano group.-

by wei ght or

conmponents (A) to (O.

a hal ogen

and selected fromthe group consisting

group having 1 to 30 carbon atons,
a sul fone group,
2. The photosensitive adhesive conposition
according to claim1l, wherein the content of the epoxy conpound (A)

nore and 50% by wei ght or | ess based on the total

3. The photosensitive adhesive conposition

an al koxy
a nitro

is 15%

anount of

accordi ngt'o’lclaim 1 or 2, wherein the soluble polyi mi de (B) has a residue
of an acid anhydride represented by the general

formula (3):

[ Chem cal

For mul a 3P F300. 4. The photosensitive adhesive conposition
according to any one of glains 1[to 3, Whgrein the solubl'g polyimpe (B)
~further has a resixdug=of | heanine |rFepresent eduby ¢ héxageherglExholad pifadyie 7
Affixing properties 3 A A A A A
L/S resolution (um) 50/50 40/40 30/30 30/30 75/75 30/30 75/75
Thermoconpression 160 160 100 100 120 140 120
bodability )
Thermal fi?“ amount 7.0 6.2 4.3 2.5 2.3 1.5 1.9
Adhesive streagth 70 80 66 60 70 58 48
(MPa)
Insulation 1,000 1,000 1,000 1,000 1,000 1,000 1,000
reliability heours hours hours hours hours hours hours
[0114]
Table 4
Corii. ‘ o Corm. ' '
Exanmple | Example Example Com. Example Example Com. Example Com. Example
8 9 2 4 5
1 3
Affixing preoperties A A A A C A A
L/8 resolution (yum) 75715 30/30 75/75 Indevelopable | 100/100 i Indevelopable | Indevelopable
Thermocompression 120 100 160 120 120 160 160
bodability )
Thermal fifw amount 1.6 2.4 0 0 2.9 2.3 2.6
Adhesive strength 50 63 10 15 22 45 85
(MPa)
Insulation 1,000 | 1,000 | 1,000 4 3 hop hours 300 1,000 hours | 1,000 hours
reliablility heours hours hours hours .

Industrial Applicability

[0115]

According to the present inventicn,

o7

it is possible to




[ Chem cal Formula 4] H2N oNH2 (4) S wherein "a" in the general
formula (4) represents a range between 2 to 10. 5. The photosensitive
adhesi ve conposition according to claim4, wherein the residue of diam ne
represented by the general forrmula (4) accounts for 50 nmoil or less of the
entire diamne residue. 6. A photosensitive adhesive sheet conprising a
support and a coating filmof the photosensitive adhesive conposition
according to any one of clains 1 to 5 forned on t he support. 7. A

sem conduyct or. devi.c ri.sin luralit u r te Q8 substrate
and ot hé eal'éDlrl ehr;%alrtel i e rP gaéeac lSC %%hr‘“glug &°0uf&d product

' if t E)hg R eve So%nes tm!l\lc% adheslkaeftlcoégpvesfgﬂl%% asco(:loxftqjor}lg tf)ce%fnyex%%esuqe,d ai ms
and exhibits high adhesive st;ength in case of
thermocompressicn bonding con a substrate, and 1is also
excellent in insulation stability.
[011¢6]
The photosensitive adhesive composition 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

1. A photosensitive adhesive composition comprising:

(A) an epoxy compound,

(B) a soluble polyimide,

(C) a photopeolymerizable compound, and

(D) a photeopolymerization initiator, wherein

thée epoxy compound (A} contains an epoxy compound
represented by the general formula (15, and also the
soluble polyimide (B) has a residue of diamine represented
by the general formula (2):

[Chemical Formula 1]

P ofene B HOH e
~

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]

R1 2 R3 R4
5{“%? CF; P¥A7< |
HO—+ O | O—+—O0H @

'F3
HQN- R5 R5 NF&

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 atoms, an alkoxy grcup having 1 to 30 carbon
atoms, a halogen, a sulfone group, a nitrc group and a

Cyano group.

2. The photosensitive adhesive composition according te
claim 1, wherein‘the content of the epoxy compound (A) is
15% by weight or more and 50% by weight or less based on

the total amount of components {A} to (C).

3. The photosensitive adhesive composition according to
claim 1 or 2, wherein the soluble polyimide (B) has a

- residue of an acid anhydride represented by the general
formula-(B):

[Chemical Formula 3]

c')\\
F;  C
O—C
O
4. The photosensitive adhesive composition according to

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

formula {(4):

_7'0_



[Chemical Formula 4]

HoN " TNHe  (4)

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.

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 arplurélity of
substrates or a substrate and other members, which are
bonded to each other through a cured product of the
photosensitive adhesive composition acéording to any one of

claims 1 to 5.



