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SPECI FI CATI ON  FI LM ADHESI VE AND SEM CONDUCTOR
PACKAGE USI NG THE SAME TECHNI CAL FI ELD The present
invention relates to a fil madhesive. Mre
particularly, the invention relates to a film
adhesi ve having a function of a die bonding adhesive
filmwhich can be properly used in a sem conductor
package, and a fil m adhesive having both a function
of a die bonding adhesive filmand a function of a
dicing tape in a packgggcgq § Pprocess.
BACKGROUND ART A step of manutacturing a
sem conduct or package using a fil madhesive
generally conprises (1) a step of adhering a film
adfieBIARHESIVE AND ISEMICONBUQTOR PACIIEGEAYGIRRS BillE SAME
wafer; (2) a step of adhering a dicing tape to the
side of the filmadhesive; (3) a step of dicing a
chip; (4) a step of picking up the diced chip from
the dicing tape; (5) TECHINQALGIEIER2r formi ng die
bondi ng to an adherend such as a substrate via the
fi 1 Mapraitiventie relates tosfilat aghesiver Mongpaicidarto the imgsntion
Itbe[me&n the chip and the substrate; and (7) a step of
relalip ot B ey haviag 5 Hyclignesia dighanding grbetivsfilmevhich can be

ncti.ons as.a die bondi ng adhesi ve fil which is
propg s e 5B iR o GO RECRUBDE Pt hayepbottaduncton o
; . . he-su raje j.n the above fifth step
2 d'%?ﬁ‘?‘ﬁ% affesist il 830 0 Prihar & S g i RAgksge assembly
proc¥@f ers have been thinned. Wien the film adhesive has
been attached to the wafer at a high tenperature,

there has occurred a problemin that the wafer m ght.
be war ped. So, such a film adhesive has been required

to have a nmuch excelBEagIKGROWNIEARE! at ure adhesi ve
property. On the other hand, turning to adhesion to

t heA staps bf ataawfdcturingc angenyieanductdrnGadkeg® QUsir®f a fiim adhesive
| am nated chips in a package has been increased so -

gene(qilatcomﬁésg%(ﬁﬂ)ersmmofeecﬂmrinwia fdmbathasivg tb @ tack BURadAS a large
. been getting 1 higher and the tine required for wire

dlamgtgﬁwp%@ (17 ttgp o&ﬁ@l!pprimgga dicieg tapst toitmgysite nhtbe fitrT hehesive; (3)a
step of dicing a chip; {4) a step of picking up the diced chip from the dicing tape; (5) a step
of performing die bonding to an adherend such as a substrate via the film adhesive; (6) a
step of performing wire bonding between the chip and the substrate; aﬁd {7} a step of
molding using a sealing agent. |

The film adhesive functions as a die bonding adhesive film, which is adhered to
the wafer in the above first step, and adhered to the substrate in the above fifth step.
Turning to adhesion to the wafer, in recent years, wafers have been thinned. When the
film adhesive has been attached to the wafer at a high temperature, there has occurred a
problem in that the wafer might be warped. So, such a film adhesive has been required
to’have a much ekcelient low-temperature adhesive property. On the other hand, turning

to adhesion to the substrate, in recent years, the number of laminated chips in a package

has been increased so that the temperature for wire bonding to a chip has been gelting



conventional film adhesive has been cured during wire
bondi ng so that there has occurred a problemof a
bad covering for the unevenness on the surface of the
substrate. Accordingly, in order to secure
reliability, a filmadhesive has been required to
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Ining a function a es|i ve

Accoitthgly, it BRI t®Bedite Felfiofity) @ HIRARSK ' .
qc( r efggr It o Pat en? D%currgnlpg 1 and h%%§9$%§s%?bnir%gqo have a

muchhsuperiordtlveAme PropeePfor tiid fsvehAdssAita bdface™t tR€substrate even
performed at the sanme tinme. However, the present

undsi rhuett stacter wiré bahdiag domdiitghsand di e bondi ng adhesi ve
film having the excellent |owtenperature adhesive
pr oferthgrnaore, footherpunppseayi almplifiey phmess) @t recyrttyehren dicing and
_devel oped. [Patent Docunent 1] JP2004-83602A [ Patent
die perding athegive) filpp gambinpg 4 EGNAMRY aCiie THaRJINN\VERBEIE film and a
% first aspect, there is provided a fil madhesive
funclign, g3 ?ﬁ'%‘?ﬁp i2Re Zign bsen v Jeand (referto Rafent Poswnents Aiang 2 Thus,
. thernopl astic, pol yi m de_ havj a glass transition
in theEROUF TIARNGH SRR SISRSAD BHfaie) T0Be ARRTEIRCLRA Hisssares time.
| ay ving a, storage shear .nmodul ys. of not nore
t nadopieges 8 ooy ShERA T fhAE 3 udRnand s botthtg,affipsive fim

i o fi LYE. CONDI L Si l.east or
havi 2 SYER 1wt AHPE SRR, Bt By SopcblRy has o
yet b dRBlopsli ¢ pol yi mide having a glass transition

tenperature of not nore than 100C, the adhesive |ayer

(C YPigH Decunsh ) sas0smpapandul us of not more than
5.0 x 106 Pa at 180C when it is maintained at a

t enpRatehtDecuphient 8PIP2an4-ggg4hbaur . I n a third aspect,
there is provided a sem conductor package
manufactured by wusing the fil madhesive as defined
above.

SUMMARY OF THE INVENTION

In a first aspect, there is provided a film adhesive comprising an adhesive layer
(C) mainly containing a thermoplastic polyimide having a glass transition temperature of
not more than 100°C and an adhesive layer (D} having a storage shear modulus of not
more than 1.0 x 10° Pa at 50°C.

In a second aspect, there is provided a film adhesive comprising at least one
layer of an adhesive layer (C’) comprising a thermoplastic polyimide having a glass
transition temperature of not more than 100°C, the adhesive layer (C) having a storage
shear modulus of not more than 5.0 x 10° Pa at 180°C when it is maintained at a
temperature of 180°C for an hour.

In a third aspect, there is provided a semiconductor package manufactured by

using the film adhesive as defined above.



2 DI SCLOSURE OF THE | NVENTI ON Under the above

ci rcunst ances, an object of the present invention is
to provide a filmadhesive with the excellent

| owt enper at ure adhesi ve property and covering
capability having a function of a die bonding
adhesive filmwhich can be properly used in a

sem conduct or package, and a fil m adhesi ve havi ng
both a function of a die bonding adhesive filmand a
function of a dicing tape in a package assenbly

Extensi ve ot uty DRRSORRORTBEIRVENTRINLT on Ras
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a filfRi QHnsiGO it mengxc%lléﬁekmgh@égéft&e PARES L d@’ﬁgﬁwlgg%%oveﬁng

gI ass transition tenperatur not nore

capabifityaiaving efahatRn! A ¥ elie bENdiltPydHRGIva fifth W i
p?mdgl us gf not nore than 1@8@{)( 106 Pa a{%ﬁ%g@%@%ope?@ used in
a sérdicbhductar packades antl or fimesihksine Batihg MofdA aficksh btk tRSBonding
conprising a base mterial (A and an adhesive |ayer
adhe8ye ffin anga éiretior df 2 dionditapsin sysadkbge asgeassy Ploeedso
give a function as a dicing tape. The aforenenti oned
bas eTheapresent| infenjorb diang candudien hoeiiegsisie skldgsThas, the present
. modulus in tension of not nore than 500 MPa at 25C
- invgngiop hgs been eraPleidodi ment from the vi ewpoint of the
expapdahi I jty at the time of pick-up. The 180 pee
st r eHtt - Jag ek dnyandon aplates e 4 Ak pdhiasjveaprinprising an adhesive
adhesi ve layer . (C) of from0,1 25 MqMmto 2.5 N 25 N
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a thernosetting resin and a filler in addition to
polyimde is a preferred enbodinent fromthe
vi ewpoi nt of the heat resistance.
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The af orenenti oned pol yi m de being a pol yi m de
obt ai ned by reacting a diam ne conponent containing
a di am ne having a chai ned polyether in a nolecule
with a tetracarboxylic dianhydride conponent is a
preferred enbodi nent fromthe viewpoint of the
| ow-t enper at ure adhesive property. The aforenenti oned
pol yi m de being a polyimde obtained by reacting a
di am ne conponent containing a diam ne having at
| east one phenolic hydroxyl group in a nolecule and
a di am ne having a chai ned polyether in a nol ecule
modyfugiof gottreqre fearbdxy 1% t0° Réi sriiydr i de conponent, and
ha inﬁ a gla s,t{ansition tenperature of from40C to
100t LMY BE ORI epnsar iRt afhesiva Hether ewpuitisingoh base
l.owt enper.at ure hesi v roperty. The second
mater?aﬂ@-‘gﬁ 6N rerdte y?ro(%g ‘EF?PFﬁ?%\r& beinpedigeRbrs &ismysaible to give
fundigl ¥k i Lng a glass transition tenperature of
. unnot¥%§F%ﬁF£§Eéiooc’ and conprising at |east one |ayer
of ThéBroRMhEHLMEd b v stQrage shear o
modul Us of not m?%ee{r‘ﬁgeﬁaéd&aof ’%%ﬁﬁahawg%{‘ ‘?'ﬁ-gilC@Od”'Us in
tensioN@F fdtahdre that 5o MPEREP8te; Bfsrdh ' [ e '
The af or enentioned adhesi ve ?gye§%§%£§£%§gﬁggko oygpoint

of the ekpamdaBifityrht (RNPAS of lgi@n-upgorrpri sing a thernoplastic
pol yi m de obtained by reacting a di am ne conmponent
coffteal 811° g ebstdirgith hetwhavitng aahedhal BosH BOLYEHILLHIRVA 1ayer
nol ecule with a tetracarboxylic dianhydride
(C) of EomPonidiz6 mmrtel2 & MBS mmoses bratgré®ehBodmeRSEAN tHAliewpoint of
_conmponents is a preferred enbodi nent fromthe
the pidfiug\gseRait's of the | owtenperature adhesive property
a heat resistance. The aforenenti oned adhesive
o 2
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diamin®tompemBrAenthRink0) Gandhd thing a chained polyether in a molecule with

a tetracarboxylic dianhAydride cémponent is a preferred embodiment from the viewpoint
of the low-temperature adhesive property. |

The aforementioned polyimide being a polyimide obtained lby | reacling a

diamine component containing a diamine having at least one phenolic hydroxyl group in

a molecuie and a diamine having a chained polyether in a molecule with a tetracarboxylic

dianhydride component, and having a glass transition température of from 40°C to

- 100°C is a preferred embodiment from the viewpoint of the low-temperature adhesive

property. |
The second invention refates to a film adhesive comprisihg a polyimide having a
glass transition temperature of not more than 1-OO°C, and comprising at least one layer of

an adhesive layer (C') having a storage shear modulus of not more than 5.0 x 10° g

when it is raintained at a temperature of 180°C for an hour.
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t hernosetting resin as essential conponents is a
preferred enbodi nent fromthe viewoints of the
| owt enper at ure adhesi ve property and heat
resi stance. The third invention relates to a
sem conduct or package manufactured by using the
af orenenti oned fil m adhesive. EFFECT OF THE | NVENTI ON
The fil m adhesive according to the present invention
has a function as a die bonding adhesive film which
can lyfie Bi?@RERIONEE BhddveAap@TCOBRMICTORIpoBEFHRNRsIn composition
which is excellent in the | owtenperature adhesive
cofpoiging ty therthopletic Posimidg cb@amedl by Yeddlihgt Heliamine component
unevenness on a surface of a substrate. Furthernore,
conmtainivgsa diswine having tai drairesl polgéthémin a maeuienwith pagkageboxylic
assenbly process, whereby the process can be
diaghygyidef cetiporBRE TandDRE HROROCAIRRY | iGN CGhsT eEhithtlaNVEMPbaBhts is a
The fil m adhesive according to the present invention
PrefeyiRst erakedimanidepne biewiewnole pf thejovaiemneratargtasibesive property and
| ayer ?lgg or an adhesive layer (C ), each functioning
healdegisi@Nee- pondi ng adhesive filmin a sem conduct or
The fil m adhesive rises a
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. 100°C, and
adhesi ve | ayer and an adhesive |layer (D), eac% and a

theimbséttisgiragn ag asséinBalbeditlpogerdsihe sl YefdiddeBodiment from the
sem conductor package which are lamnated in the

vieopdiats affthdg w-tempB)atire (@@Ghesivé Propeltp@and bt reyis@ficéd.he
supporting base material (A) and the adhesive |ayer
( B) , Thadtird ihvendion celateg tas semianidngiot pgpéiage smanofactured by using
particularly restricted. Any of WV type or non-Wv
thet%fg@mem%%%ﬁljmea@eﬁge-tive type) materials may be good
as far as they cause no defect at the tine of dicing
and they can be easily peeled away at the tinme of

pi ck-up. The el aStekr ot oF THE INVENTION
The film adhesive according to the present invention has a function as a die
bonding adhesive film which can be properly used in a semiconductor package, which is
excellent in the low-temperature adhesive property and the covering capability for the
unevenness on a surface of a substrate. Furthermore, it has also a function as a dicing

tape in a package assembly process, whereby the process can be simplified.

BEST MODE FOR CARRYING OUT THE INVENTION
The film adhesive according to the present invention comprises an adhesive
layer (C) and an adhesive layer (D) or an adhesive layer (C), each functioning as a die

bonding adhesive film in a semiconductor package. The film adhesive preferably
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nmodul us in tension of the supporting base materi al
(A) is preferably not nore than 500 MPa and nore
preferably not nore than 400 MPa at 25C fromthe

vi ewpoi nt of the expandability at the tine of

pi ck-up. Concrete exanples of the supporting base
material (A) include polyolefins such as

pol yet hyl ene, pol ypropyl ene, polyvinyl chloride and
the like. Concrete exanples of the adhesive (B)

i ncl ude pol yol efi n-based adhesive and :"7"
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Conﬁ&af?r? gl S, t! her e cﬁﬁerkl)ay@xe_npi i %:srgégwé';{%{ev g@aﬁ%‘i“ef?”ﬂﬂﬁ'“g as
a didey t=pe, AmNEA aghsdirtialr (B9 M cibAsRks dﬂﬂglﬁenﬁﬁgagﬁ%s‘ﬂe film in a

Kai sha, UC series manufactured by The Fur
semidoadtctoc paikage Ivtich andiatriteatéd ke theAsrdBeBr (A /(BPE (C'). The film
materials, there can be exenplified, for exanple,
adhggbre coenprises mere pederablydotmpobbd eid suipertingalase matdiil (A) and an
and the like. A thickness of the base material (A) or
adhesive layerdB)eachdyrstiopiBy asa dioing pape. kodkardiesive layer (C) and an
restricted. The thjckness of the base material (A) is
adhesiver layeild). $achrfagientngss adiedonsing adhapive Bim inea semiconductor
f the adhesive |a [ referably

packtf.gisﬁw e lamiy erS"Qlé“?ﬁfdP';%frﬁfs RENIEND It o -
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(pre§|£|§é Eéﬁgtﬁ%etgp@nrgggﬁg%trﬁ% Qe’i?;gobf s 351 %C{g% %rgﬁgr]enr%idefect at the

bl'i ster, e do no

timelot iy BROGRSScaM bR chSITRRERIGUEGaP St t‘ﬂ_@ttilﬂeeéfspiél{léﬂ TR Glastic

in a process of manufacturing & sem conduct ot

modplag agisiohl s thel Besioving Base mételiabAy i ferehsie 8bitBore than 500
layer (C) mainly conprise a thernoplastic.

MPapayidy morel prefditablygha ssorbrtams 400 MPA @REr@frrethefvieddiht of the
polyimde is preferably not nore than 100C, and nore

expapgabilily #bthe Ymenf didicupo 80C from the vi ewpoint of the

| ow-t enperat ure adhesive property.
Concrete examples of the supporting base material (A} include polyolefins such

as polyethylene, polypropylene, polyvinyl chloride and the like.

Concrete examples of the adhesive (B) include polyolefin-based adhesive and
acryl—based adhesive,

As commercial UV type materials, there can be exemplified, for example, UHP
series manufactured by Denki Kagaku Kogyo Kabushiki Kaisha, UC series
manufactured by The Furukawa Electric Co., Ltd. and the like. As non-UV type materials,
there can be exempliﬁed, for example, MPF series manufactured by Mitsui Chemicals,
Inc. and the like.

A thickness of the base material (A) or the adhesive layer (B) is not particularly

. restricted. The thickness of the base material (A) is preferably from about 50 pm to 150

m while the thickness of the adhesive layer (B) is preferably from about 5 um to 20 um

from the viewpoint of handling.



,

- diamjq FRITIPORGRY °0

The adhesive layer (C) and the adhesive layer (C)
nore preferably conprises a thernpsetting resin and.
a filler fromthe viewpoint of the heat resistance.
The thernoplastic polyimde is preferably a polyinde
obt ai ned by reacting a diam ne conponent containing
a di am ne having a chai ned polyether in a nol ecule
with a tetracarboxylic dianhydride fromthe
vi ewpoi nt of the | owtenperature adhesive property.
Concrete exanples of the di am ne having a chai ned
pol Ybe lqanlity of enadhesive dayer (E1),ubHe adhésiveglayerdiC) and the adhesive
restricted to,
iayer)@)y@@mfaﬁ@ionmgea%@e'e Hending adhasivediyeirya sgrsiconductor package, is

t et ranmet hy| eneoxi de- di - m anj nobenzoat e, )
rot BTG HRCHRF REBTHDHE00) R EHSROHED fsdister, poing and the

like g%p%//l:ohlc%% %ﬁ@(ﬂzggﬁcggs%l Qi gl%e ; ogfe%s than 250°C in a process
of m%%f%{ugﬂg]tah%l e(lpoil% %?péjc'kaﬁeam nobenzoate and the
I t d T .
P nE" SHEENRY KSBP ) i i RREIOP ABRRDIC) afdlly romerie o
therﬁ@b@%’é Iﬁﬁmé" ﬁ?@glabﬂr&ﬁ%ﬁidmghﬁe%t 4 Wﬁ%qg phelerably

preferably from1l0 nole %to 90

not IABRUAER B0 @ Shdthamk pkererabheirdm 409€ 1818866 frbfans ‘vfeWBBmt of the
tenperature becones high; therefore, such an anount

low-tepdostunpadipisbaraidry, Wen the anmount is nore than
90 nole % the glass transition tenperature is too

| owEheddhediner leyer(€) asdithe aghesin®iaybr (@)ymbre preferably comprises a

preferable either. Furthernore, fromthe viewpoint of
thermpeetinthessinando Gitsifitoy thehvéevdicintiof rehizest registancel east

one_phenol i c hydroxyl group in a nolecule is nore

pr ef B¢ é'aﬁrm%lﬁs{%pﬁwwﬁ it peeferablyrm pelyivude ohleined byhepacting a

di ami ne havi ng a phenolic hydroxyl group can be used
%é N9 figpinediqving2 Fopinedprelyeiber inpdnelaee with

a tegﬁgqrgpﬁgtpeg art%!detngg ene h%l wg\%)g}r{{ o? t‘ne lowﬂerswpgratu're adhesive
property.

Concrete examples of the diamine having a chained. poiyether in a molecule
include, though not restricted to, polytetramethyleneoxide-di-o-aminobenzoate,
polytetramethyleneoxide-di-m-aminobenzoate,
polytetramethyleneoxide-di-p-aminobenzoate,
polytimethyleneoxide-di-o-amincbenzoate, polytrimethyleneoxide-di-m-aminobenzoate,
polytrimethyleneoxide-di-p-aminobenzoate and the like. Preferable is
polytetramethyleneoxide-di-p-aminobenzoate.

The amount of the diamine having a chained polyether in a molecule contained
in the whole diamine component is preferably from 10 mole % to 90 mole %. When the
amouﬁt is less than 10 mole %, the glass transition temperature becomes high; therefore,
such an amount may be not preferablé, When the amount is more than 90 mole %, the

glass transition temperature is too lowered; therefore, such an amount may be not
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OHIl H2N NH2 (1) HO n<OH Z/vZ H2N NH2 (2) OH HO ,
OH H2N NH2 (3) wherein Z are each i ndependently a
di rect bonding or a divalent organic group. As the
di val ent organic group of Z, there can be
exenplified, for exanple, an aliphatic group, an
alicyclic group, a nonocyclic aromatic group, a
condensed pol ycyclic 7 aronatic group, a
non- condensed cyclic aromatic group inwhich aromatic
groups are directly bonding or bonding to each other
prefdrabi@ efiie@ss! i nki ng source, and the like, each having
2 to 27 carbon atons. Concrete exanples of diam nes

r eprrag@ettsteDyorh ite gewgsiat offtas Btha®yd(pkbpdrd, l(h%)diamine having at

i ncl ude 2, 3-di am nophenol, 2, 4-di am nophenol ,

lead, dedpleariolio bhdogyl, grdub il iaamblepleeB hore preferably contained in the
3, 4- di am nophenol , 3, 5-di am nophenol ,

dia®ing-aphenaniphenol , 4, 5- di ami nophenol
4, 6- di am nophenol ,
3, 3'Lhi digrine baying de hshwnols hiygteely group can be used without any
4,4 -di am no- 3, 3' - di hydr oxybi phenyl ,

pariicular rgstHg o Wherpas {iapies XpEpeeg by theigenerdifarmulae (1) to (3)
inq-Zbﬁ§,5, 5' -tetrahydroxybi phenyl, 3,3 -diami no-4,

are prEtgialify dr oxydi phenyl met hane, 4, 4' - di am i no- 3

. 3' - di hydr oxydi phenyl net hane,

(N

(2)

(3)
wherein Z are each independently a direct bonding or a divalent organic group.
As the divalent organic group of Z, there can be exemplified, for example, an

aliphatic group, an alicyclic group, a monocyclic aromatic group, a condensed polycyclic



4,4' -di am no- 2, 2' - di hydr oxydi phenyl net hane,
4,4 -diamno-2,2',5,5 -tetrahydroxydi phenyl net hane,
2, 2- bi s[ 3- am no- 4- hydr oxyphenyl ] pr opane,
2, 2- bi s[ 4- am no- 3- hydr oxyphenyl ] propane and the
i ke. The anpunt of the diam ne having a phenolic
hydr oxyl group is preferably from 0.1 nole %to 10
nole % and nore preferably from1 nole %to 5 nole %
in the whole diamne conponent. \Wen the anmount is
|l ess than 0.1 nole % heat resistant perfornmance nay
aronfkgticngrous, U hbsicendénseadyainadm80 driie piWheh Adrdtic Wkips are
the anbunt is nore than 10 nole % the
diredtigveandimgen dondisgadeash othepeid arcrmasirkiigessiscd, andehe like, each
deteriorated. As diam nes other than a di am ne having
haviag gharRhedrbpolayjarnder in a nol ecul e- or a diam ne
havi ng at | east one phenolic hydroxyl group in a
nol eengretepranplesan’ damines denrgsentedby fhreeganeral formulae (1) to (3)
i nventijon, any diam ne can be used w thout anl\é
'"C'Lﬁﬁr%?’é‘lﬂ”él?oﬁ*@é'f"r .%ﬂ@m'r&@hﬁaﬁﬂ 8§"d'@'ﬂt§'0§h%[§%- 2,6-diaminophenol,
ransition of e than 100C

3 4G o sdardnandel s 'SB-Hamy gfagainophenol,

her e ncl ude m phenyl ene di a e
46—%algmoﬁéen l, ph enyI gn e él ani ne, nb% Ulamlrpo SQ; dl%ygroxyblphenyl

44" mag&ﬁo g@ Hﬂ SR %ﬁ%@' de, bi s(44aPnARMEIS AR bkdiSsnenyt,

ul f oxi de,

4,4 eiaﬁ{.ﬁ’o api @@p!éﬁamyaé dighenge:

- am nophenyl ) sul fone; " bi s(4-anmi nophenyl ) sul fone

3 3'-am%nrm-a it gdramd amhenyl | but ane,
,1,3,3-tetramet hyl - 1, 3- bi s('3- ami nopropyl ) di si | oxane,

4.4- dhahuib 3.3t @myc&bhﬁﬂwmenyirﬁethar&(ﬁ am nopr opyl ) di si | oxane,
1, 3- bi s(3-am nophenoxy) benzene,
4.4 -pamne? Qadihydlmkmiﬁfmdydmetﬂana) am nobenzoat e,
pol yt et r anet hyl eneoxi de-di - rrm am nobenzoat e,
4,4'- El@hwceﬂ 2avBtiefrabydroxydighedyinptimrienobenzoat e,

pol ytri nmet hyl eneoxi de-di - 0- am nobenzoat e,
2 2-b|s[3~ammo—4 -hydroxyphenyllpropane,  2,2-bis[4-amino- 3—hyd‘roxyphenyl]propane

and the like.

The amount of the diamine having a phenolic hydroxyl group is preferably from
0.1 mole % to 10 mole % and more preferably from 1 mole % to 5 mo!g % in the whole
diamine component. When the amount is less than 0.1 mole %, heat resistant
performance may be not sufficiently obtained. On the other hand, when the amount is
more than 10 mole %, the low-temperature adhesive performance tends io be
deteriorated.

As diamines other than a diamine having a chained polyether in a molecule or a
diamine having at least one phenolic hydroxyl group in a molecule which can be hsed for
the presentinvention, any diamine can be used without any particular restriction as far as
the glass transition of the polyimide is not more than 100°C when the diamine makes into
a polyimide. Examp!gs thereof iﬁdude m—phenytene diamine, o-phenylene diamine,

p-phenylene diamine, bis(3-aminophenyl)sulfide, bis{4-aminophenyl)sulfide,
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pol ytri met hyl eneoxi de-di - m am nobenzoat e,

pol ytri nmet hyl eneoxi de-di - p- am nobenzoate and the

like. Simlarly, as the tetracarboxylic dianhydride

conponent whi ch can be used for the present

i nvention, any tetracarboxylic dianhydride can be

used without any particular restriction as far as

the glass transition of the polyimde is not nore

than 100C when the tetracarboxylic di anhydride nmakes

into a polyimde. Exanples thereof include
i hihi i dride, 3,3, el A mmi .
ms&?ﬂﬁFggﬁﬁg%l%ﬂgﬁ?2¥racarboxylic dianﬁ?ﬁ?ﬁgg?OPhenynsu”OMd&
bis@ramirbphenPhAhRimgl t et racar boxyl i ¢ di apjydry

%xy-4, bt -d?ght hal i ¢ di anhydride, et hﬁﬂé’éﬁé‘“gﬁ;"é%?"y”s””"”e'
2, 24yis{g+({Brarhinobhen shygphyshjbdeane,

2, 2-bi s(4-(3, 4-di car boxyphenoxy) phenyl ) pr opane

1,18, ateyame thy|-1, Rbis{ Damicd preb iydisildaane

tetracar boxylic di anhydri de,
1,18, tefragienyl-diSchishdaypnenrpbyipdisijeianet hyl si | oxane
di_ anhydride and the like. As a method for producing
1,310y raminephargxyipentale. qobdsiramethyensiuidardi-o-aminobenzoate,
Qoléinid? can_be applied, including known nethods. O
polytpkameiyieppxide-gdi-msapinabenggple. to carry out a
A Cti 9{1}/ in an, orFani C. sgl vent. As a solvent which
polytaRam NP PG A -aPIBRReN Rt here can be
LIl ed, r e N, N- di met hyl acet am de,
pohﬁﬁﬁe%% gcﬁ(il%"rggf)faéﬁfr@,hg?%qqﬁhe, xyl ene, mesityl ene,
polﬁhﬁ;@ﬂ#leﬁéﬁd@-d?ﬂgﬁmﬂén%%te'yéanV\’h' l'e, the
concentration of the reaction'raw material in a
ohiBne8liendbidu-gi- ' ) Jalily from 2 wei ght
P yg%to 0 V\BI%{% a%%ﬁﬁ??%?%&é%%ﬁ?ﬁ%ﬁﬁké wei ght % to 40
wei Ghirhildy, Mtﬂe&etrb&arb@?ﬁ& dRANPERRY condn@nOimit 8an be used for
tetracarboxylic dianhydride conponent to the diam ne
the presgrdireehtions, apy eétedcatioxyliodiadtedrian gen 188 usbBuitdulard particular
(tetracarboxylic di-anhydri de conponent/di am ne )
restuciop e danas. thi\olaks transitien ofdng polyirtide iseat moesthah 400 wisen the
preferably never deteriorated. The reaction

 tetracasuylinn @anhiydiide heakapniniess s poliimider e Examplesothereof include

imde, i.e yam c acid, is usually not

pol vi. _ ., a _polye : : .
ny%?’ﬁt"% hefiamoridgnd %Seﬁér-aﬁpyo'wn%mnlﬂ@qa@b@o@p Tdignhydride,
3,3’,4,4'-biphenylte-tracarboxy!ic dianhydride, 'oxy-4,4’-diphthaiic dianhydride,

ethylene ‘ glycol bistrimellitic dianhydride,
2,2-bis(4-(3,4-dicarboxyphenoxy)phenyl)propane dianhydride,
o,0-polydimethylsiloxane tetracarboxylic dianhydride,

o, @-bis(3,4-dicarboxyphenyl)polydimethylsiloxane dianhydride and the like.

As a method for producing polyimide, any methods capable of producing
polyimide can be applied, including known methods. Of these methods, it is preferable
to carry out a reaction in an organic solvenf. As a solvent which can be used in this
reaction, there can be exemplified, for example, N,N-dimethylacetamide,
N—methyI-Z-pyrrolidone, teluene, xylene, mesitylene, phenol, cresol and the like.

Meanwhile, the concentration of the reaction raw material in a solvent in this
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reaction pressure is not particularly restricted and
the reaction can be sufficiently carried out at an
at nospheric pressure. Furthernore, the tinme required
for the reaction is different depending on the type
of the reaction raw material, the type of the sol vent
and the reaction tenperature, but it is usually from
hal f an hour to 24 hours, which is enough for the
reaction. According to the present invention, a
pol yi m de is obtai ned, which has a repeating unit
reacBibM ClsUb Ry 6t RaGRGR b BE 50 WelidiR % ahd priféralRg Frdn weight % to 40
imdizing the thus-obtained polyamc acid by heating
weight o, ile 1H0GationdOGr Attioadiding RadabyrbbxylididEnhgdride cdyponent to
using an imdizing agent such as an acetic anhydride
the diantihe dankeneRuid Ipesfebly ibythearangengf OBt td He2 (itetracarboxylic
reaction.at from 130C to 250C, generation of the
dianpyirigendomnpomett/dianding admepansnt)i iVdhin diis sangee fst hest regigtance is
carried out at the sanme tinme, whereby polyimde
prefefablyrmgivagdateriaralédpr esent i nvention can be obt ai ned.
Nang|ly, the diam ne conmponent and the L
t et M 383HRY §TEPY PR I N SYRINES S jBeRiE e seigof polyimide, ie., a
i.on or, dissolutio an, organi.c_sol v

polyZET S¢S ataly 6t Fake et OiE o MRSy GoPelECriaclre. The
reacfin R30S ERR5 A0 RL Ve AUENARNENAL LB Ol daried

1 on m 4 1 on
ot SR 5 o5 O o SRS 81 e o St

diffeRSMt Hbﬁér@%gﬁ&?%gw&oﬁ e lrBEctRNG SR TthatbANSRE itﬁ:ﬂal b%h& Qbivent and

particul arly ricted and arbitrary nol ecul ar

the reBEHN 8mpafinie, BLRRGs BSGAl IO hhiPat BE@So 24 holfsOGARA iEhough
nmet hod. For pol yi mde according to the present

for theneastiorn Mcchbalingas amppresentiaventah e palfinidegia bbidirEdc which has a
vi scosity nunber neasured at 35C after dissolving
repeabhy i unit estivcturd Ocderaspbhsting 2 {pyiheolpblyamis acida by imidizing the
concentration of 0.5 g/dl can be any value ranging
thusfobdained polyaimic gciddyheatiag bgires WORE tofdG Ferchemically ipidizing it
of the diam ne conponent to_ the tetracarboxylic
by uging fRywidizRg 29enGsuch a5 ap Rectyy a¥wHNde AVBRTKSN, an:
expressi on of polyimde, i ncl ydes resjin a%éo .
cooRHARST Gy RarTYIBd BLEG St on at fom LIORGIY 200°C. gepeation of
. L PO g
the ﬁé]yaargiglatcido gnc} g thleorr%a/ }n@dszh sgrg ré)aocltinlr rzg]redga'rried out at the same time,
whereby polyimide according to the present invention can be obtained. Namely, the
diamine component and the tetracarboxylic dianhydride are subjected to suspension or
dissolution in an organic solvent for carrying out the reaction by heating at a temperature
of from 130°C to 250°C and carrying out generation of a polyamic acid and dehydration
imidization at the same time, whereby polyimide according to the present invention can
be obtained.
The molecular weight of polyimide according o the present invention is not
particularly restricted and arbitrary molecular weights can be used according to usage or
processing method. For polyimide according to the present invention, for example, the

value of logarithmic viscosity number measured at 35°C after dissolving polyimide in
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Further, a polyimde solution obtained by the above
reaction nmay be used as it is or the polyimde
-solution may be fed into a poor solvent for
preci pitating polyimde. The quality of the
thernosetting resin and the filler is not
particularly restricted, but nmaterials are
preferably selected such that the storage shear
nodul us of the adhesive layer (C) or the adhesive
layer (C) is not nore than 5.0 x 106 Pa and
N-methek 2Hbitons et a BBhseritaasn 3f 0.5g/d8n B Al v&%@%ﬂ&llug%f om 0.1
such a layer is maintained at a tenperature of &
di/g fc0B.0adVghtsusorfirohiig tthe ratiocsfnbié iiantife THRAPEMME b ﬂﬁa tetracarboxyllc
capability for the unevenness on a surface of
diankydristerimtiss. When t he storage shear nodul us exceeds 5.0
x 106 Pa, "the covering capability tends to be
det b ther preeentainvention, heaprassiost efnpayimidedmchidede resin partly
wor sened. Concrete exanples of the thernosetting
coexjsiing with ifg PIRFUTSery 61 @Rolaieacigfin eﬁ@upwemm%emdized polyimide.
blsghenol S and blsphenol F, phenol novol ac ty

|e-po hets ppl);gp%%%onﬂp egb@?tpe I? @Yﬁgggﬁ@n@ﬁy quaed asitis
o o SRR SR e R ot ot e eragis baes.

bas{ergé @pél%joéf tﬂg]t}éehr{%l gtgrtui agﬁ% a%xq?g\eﬂﬁgx}’\ﬁtpgp g@ﬁetgar?y restricted,
but ﬂgléﬁ*a@ 4% pldreBf %Q& sufh Whh{ 'ﬂ% gt%l':isgn r ?Q‘?%E mddifus of the

resi Stance can mal nt al ne

adhefslvbiﬁfe@ {0)] &Qhé@dﬂ'lésﬁ\bé Iéfer?(’ﬁ’? & h More fHah 353{ @rﬁarﬂi preferably

curing agent may be conbined as require

not nisre itk 3.08M0° PatdiaBe CaRerPoudLIEPeif m@ﬁuauﬁ&fat%@ﬁpér%ture of
an i mdazol e type curing agent, a phenol type curing

180°Gdendn haur feumh the Heuasoi gt Ithitgc@\@ﬁg capdbilRg foi tt_ﬂfﬁﬁédéhr%s ona
type curing agent and the 1like. Fromthe vi ewpoi nt
surfage @tao:mwgga@t abitent the sloradee sheai modwapegddeidos,0 & 10° Pa, the
curing agent having heat potential and long pot life
covefiag sapplifiibleads 1te rhaletasivmtadt ansh thenbeatt resfsiarise tends fo be
curlng agent is preferably in the range of 0 weight
Womﬁ@? to 20 weight parts, based on 100 MEIght parts of
ghernnsettf gfﬁFﬁ% tink e amunt i s
{ hieos Fig&xaimples ‘?"El?ﬁ? ipg resUAplEde g Oy ciffef bisphenol
A, bsép%%'ngl §%|nthts hen&ﬁg eph%r?oi novolac type epoxy resin, biphenyl type epoxy
compound and the like.

‘The combination amount of the thermosetting resin is from 1 weight part to 200
weight parts and preferably from 1 weight part to 100 weight parts, based on 100 weight
parts of the thermoplastic polyimide. If the amount is within this range, the heat
resistance can be maintained so that the ﬁ_lm-forfning ability is excellent.

Furthermore, a curing agent may be combined as required. As the curing agent,
there can be exempilified, for example, an imidazole type curing agent, a phenol type
curing agent, an amine type curing agent, an acid anhydride type curing agent and the

like. From the viewpoint of storage stability of the resin composition, a curing agent

having heat potential and long pot life is preferable.
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the storage stability of the resin solutionis

excel lent. Furthernore, a filler may be conbi ned as
‘required. As the filter, there can be exenplified,
for exanple, an organic filler such as an epoxy
resin, a nelamne resin, a wurea resin, a pheno

resin or the like, and an inorganic filler such as
alumna, alumnum nitride, silica or the Iike. The
conbi nation anmount of the filler is in the range of 0
wei ght part to 5,000 weight parts and preferably in

t heyt 0 W) AR t
1 THRSRR G MR DN P90 5 0l o o

weig?\ft)rmﬁﬂtlt’ﬂ de weldht bhes, anRui bn 1190 WididhthaHB lof tHeAR8@noskiBg resin. If

filler is hardly precipitated in the resin solution

the ahadre isSWitHif &His tahge St 0 HEGRILSS akiatd dof irpther&€n s618&irstate so that
solution is excellent. On the other hand, when the

the $tofage stabditc ofrthairemin solotiomimelRcelleht  adhesi ve property
may be deteriorated in sonme cases. Furthernore, a
couptitheymara s filleiynayebeacfabinad apeeqlind. Preethedilipt, thege can be
agent is not particularly restricted as far as the

exergplifiedf fof gEapples an organicefilel sHCh 3s ABEPaRHtasiy 2 Mplemine resin, a

couplin% qgent IS pr%%erabl _good at solubility into _
ureg fieainy @ OPANA 5e%iR Pk thedikgepnd a nigsfiliey gUcheas alupina, gksminum
..a si.lane,type coupling agent, a titaniumtype
nm“%%ﬁwF?ﬂbwﬁégﬁt and the |ike. The conbination anount

f L. i S | f i
par 11 s5RER=Y sRRSRLet e e’ Brari Bies o PReAharyto 5.000
vor B SR R AR TR ARE s o
100 g\}%ig?lt baRg 8 theNReMSMiastie PbFINRBEE If the aRRYAI is within thés fange. the

eteriorated. A thickness of the adhesive layer (C

fillera® HaddiepradipRsiod 6n iy Risin( $aidtidnSstRteaicehabing stdrag8sRbiity of the
to 100 in fromthe viewpoint of the covering

resircsgdatiainl it eycdlient. t Qe thenstharamsswhan tte fior kavataifeditt® much, the
substrate. Wien the thickness is less than 5 m
adhesiveagproper gy be cdeteriorated if B¢ eases. Even when it is
more than 100 m the covering capability nmay be not
i npF@iharmone aeupkntrrasnyeay by @ddedps nerfledn d hagheglingagent is
Ieyer (C) ar the adhesive |ayer (sz_are
not particularty restricted as far as the aim of the present invention is not damaged. The
coupling agent is preferably good at solubility info the resin solubie solvent. Examples
thereof include a silane type coupling agent, a titanium type coupling agent and the like.
The combination amount of the coupling agent is in the range of 0 weight part to
50 weight parts and preferably in the range of 0 weight part to 30 weight parts, based on
100 weight parts of polyimide. If the amount is within this range, the heat resistance is
never deteriorated.
A thickness of the adhesive layer (C) and the adhesive layer (C’) is preferably
from 5 pm to 100 uym from the viewpoint of the covering capability for the unevenness on
a surface of the substrate. When the thickness is less than 5 pm, covering may become

insufficient. Even when it is more than 100 pm, the covering capability may be not

improved.
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preferably adjacent to each other, while the 180 pee

strength between themis preferably fromO0.1 N25 mm

to 2.5 NN25 nm Wen the anbunt is less than 0.1 N 25.

nm a problem such as chip flying or the |ike may

occur at the tinme of dicing. Wien it exceeds 2.5

N'25 mm pick-up may be not possible at the tine of

pi ck-up or crack may occur in a chip in some cases.

Tive agbierde lager] (By end (D) adiesiferakl C) hasr,@a@mr@ggye%fa@e}rare

modul us of not not nore than 1.0 x 106 Pa at 50C and
preferablyr adipeast dp agsiop ofiet, wiiee tHtshdf0°L pBelxstiddfytPacttedd0Bem is

When the storage shear nodul us exceeds 1.0 x 106 Pa,
preferaplirore i d¥/at mre tadifedli2mmentibert thebenalint fs s thanBy1 /25

adhering a filmadhesive to a silicon wafer via the
mrm, a ﬁ%’@é’i gl agy@ip flyiny or the liks mgyossiibbtetht diradbiedieng.hevhen it

i | madhesive to the silicon wafer at a nmuch | ower
exceedfs&«?pw TP eRick-gp mayhemnatipessiblerat sthigse vepics-updineraed may
a thin wafer of not nore than 100 m wafer

Ocm”“%%ﬁﬁa@§QE§H*§§Sreduced Concrete exanpl es of the

i T R R el
t he adhe3| ve Iaygrttr(qDl)e Sy befﬁjr@baé{shg@g? f”@&%gﬂﬁéf'%tﬂ}

fromthe viewpol of adhesi on

not mor@ﬁgn t‘I I?Jex ﬂ?fﬁa ét%?bé AR the\’!}‘Sthg%E%eéﬂlggkoh?{’ esxcs?i I;] g d X

t he adhesi ve strteng

10° Pa, mqgm raﬁ?‘ecgcﬂ%% quds tf)tbg%lfpaﬁtt resistance tends to

ened produ0|ng t he f|In1adheS|ve
Qﬂln 9 %hﬁ¥resent i nvention is
% ' 6{]9 ! 9’ ? Bc'Perl Sigar Walkhifg) tee aahgw@iay@h(i?) it is
[ o yimde resin is coated on a
possible wﬁpap‘;é‘%'ie g |3HF§?JE% Rl sHeyn drfyIRk AT eeY okt Hrerasature.
SO‘whg} | ghe ike and dried to form an adhesive
% ? '“wj 3G 't REHCER (B AHBS WATE ot oW fanc ol e, waer
warpa ereon ang dried to forman adhesive |ayer (D). A
P g%%ﬁé) 6M5EPsi ng a base material (A) and an adhesi ve
Ft&@&:ﬂ@ r red in. Eyanc ext rusi on
|eng I8 %%B%@te &q H?% e?lgﬁ?f (Going defaosr‘“cpﬂ% baapeaihasive,
an acryllt%kﬁgtﬁ.a@@swre%r%otﬂg%%. with the adhesive layer (Q).

Athickness of the adhesive layer (D) is preferably from 1 um to 10 um from the
viewpoints of adhesion to the silicon wafer and the heat resistance. When the thickness
is less than 1 pum, the adhesive strength may be not obtained. When it exceeds 10 um,
the heat resistance tends to be worsened.

A method for producing the film adhesive according to the present invention is -
not particularly restricted. For example, a solution mainly containing a polyimide resin is
coated on a supporting film such as poly ethylene terephtalate (PET) orz the like and dried
to form an adhesive layer (C) and then an adhesive solution is coatad thereon and dried
to form an adhesive layer (D). Atape comprising a base maferial (A) and an adhesive
layer (B) which are prepared in advance by extrusion molding is laminated thereon so as

for the adhesive layer (B) to contact with the adhesive layer (C).

The die bonding adhesive film part (adhesive layer (C) and adhesive layer (D) or

13



The di e bondi ng adhesive filmpart (adhesive |ayer
(© and adhesive layer (D) or 13 adhesive layer (C)
) or a dicing tape part (base material (A) + adhesive
| ayer (B)) are circunferentially cut in advance as
needed. A nethod for manufacturing a sem conductor
package according to the present invention is not
particularly restricted. For exanple, it is generally
manufactured as follows: (1) adhering a film
adheflireslayer (1) porm dicingurpapert dbase hategel @) anethesivaddyer (B)) are
via the adhesive layer (D); (2) dicing a chip; (3)
cirgingierengalhpcut ircadiapeelag hegddset ween t he adhesive | ayer
(B) and the adhesive |ayer (C; (4) performng die
bondArigetted fon meaHBRCRHIRG SReMIsENdugtos parkeg e ecay =ag fchibe present

adhesj ve Ir@v 383) Q qu perform n W re bondin
invEBiiRe et HRArigasY aliggtric E%%’E % i asnaer(ecsyl'ynwraamfa@tured as
T
G e A e d@&gﬁéﬁwtﬁreww via the
adﬁ%é\}%nlfa?%rﬁbﬁgﬁﬁdl?ihg ag ﬁ)n‘gé)fp?cliiﬁ%pe%gxd’ic rT'SI E'&ﬂ;e een the adhesive
iy P ) ARl e ol RN (BRRA) Cﬁe%rrﬂﬁﬁéﬁ%lp%%lﬂgqﬁ/gﬁ @ggrgﬁd such as
a MBS 'vi&%@&@ﬁé%ﬂfe IIRGE); 'b@qiélrfé?r?nng Qfﬁ"é'b%ﬁdlnﬁpgg@een the chip and

manuf act ured by Rheonetri cs, erat ur

thelb fReh&! aRd NABE uSi tars@labm 5 gt node Tenperature
range: 30C §63w200C (SC? ,g |%é a nitrogen

at nosphere Frequency: 1 Hz (Met hod for Measuring
Ti me-resol ved Storage Shear Mdul us) Device: ARES,
manuf act ured by Rheonet rEEAMPLES. Mbde: Tine
di spersi on (warpage control), tw st node Tenperature
r angdhe p8EENt Bivéntinngs now raonei peoifjesllydtustreisHeretow with reference
Frequency: 1 Hz
to Examples.” However, the present invention is not limited to these Examples.
Meanwhile, various properties described in Examples were measured by the foliowing
methods. |
(Method for Measuring Storage Shear Moduius)
Device: ARES, manufactured by Rheometrics, Inc.
Mode: Temperature dispersion (warpage co‘ntrof), twist mode
Temperature range: 30°C to 200°C (5°C/min.), in a nitrogen atmosphere

Frequency: 1 Hz

(Method for Measuring Time-resolved Storage Shear Modulus)
Device: ARES, manufaciured by Rheometrics, inc.

Mode: Time dispersion {warpage control), twist mode
Temperature range: 180°C, 5 hours, in a nitrogen atmosphere

Frequency: 1 Hz

14



oL
R

14 (Method for Measuring Elastic Mddulus in Tension)
Devi ce: STROGRPH M1, manufactured by Toyo Sei ki Co.,
Ltd. Mode: Tensile node (Method for Measuring Pee
Strength) Device: STROGRPH M 1, manufactured by Toyo
Sei ki Co., Ltd. Mode: 1800 Peel (Synthesis Exanple
1) A 300-m, 5-necked separable flask was provided
with a stirrer, a nitrogen gas inlet tube, a
thernoneter and a Dienstag tube filled with
mesitylene. 18.75 g of
pol yMethod et Mydseniag Hiddtic Moduiadmmahgpgpat e (product
nane: El astonmer 1000, average nolecular weight:
1, 26@yicen S TRGRIPEM-1y mahafaatiche iy Tayo S&HILSH.I MdCo. |
Ltd.), 45.87 g of oxy-4,4'-diphthalic dianhydride,
100Mypdef Tpsitletrhgde 2- pyrrol i done and 45 g of
nesitylene were nmeasured with the flask. The
resulting m xture was di ssolved in a nitrogen
Therei nt o was added 32.00 g of

atnﬁﬁ%ﬂere. )
bi s B9 fIdeasetira eehyrenath) oxane (product nane:

T bt SRR A U R BN Batired bbdern Stk Goni . { ube

was,jnserted.into the solution (in a bubbling state),
andMOtgé'e1%§I E?‘]’L‘]on was heated at a tenperature of from
170C to 180C in the systemw th azeotropic renoval

of water and maintained for 12 hours. After cooling,
145(%hq§e$i§@grﬁdéqswe was added for diluting and 0.93

g 4,4 -diam no-3, 3" -di hydr oxybi phenyl (product nane:
HABA 30B0Hf 801k sdParMK a%aiR a9k a SBrrer, lef.tnﬁjm)gen gas

~was added to obtain a solution of a thernnp?astlc
inlet ftaby,i &1 thermotheted bad sa Diandad itabe HiReM WAAL MeSityRinet N88 75 ¢ of

t hus- obt ai ned pol yi m de was 56C (peak tenperature of
polyteramstigtenehederdapwmeneienzobict (peoduet Barhé:cEIERIOMEH $000) average
tension). The polyimde solution was conbined with 20
molegglag Weightiit 268 Maanfashosy by duarp SinechicaVEsIL6ity Co., Ltd.), 45.87 g of
mapuf actured by Mtsui Chemicals, Inc.) and 40 wei ght
oxy-tbgr@lght@phcadlanhydnde, 100 g of N-methyl-2-pyrrolidone and 45 g of mesitylene
were measured with the flask. The resulting mixture was dissolved in a nitrogen
atmosphere. Thereinto was added 32.00 g of bisaminopropyltetramethyldisifoxalne
(product name: PAM-E, manufactured by Shin-Etsu Chemical Co., Ltd.} little by little.
Then, the nitrogen gas inlet tube was inserted into the solution (in a bubbling state), and
the solution was heated at a temperature of from 170°C fo 180°C in the systern with
azeofropic removal of water and maintained for 12 hours. After cooling, 145 g of
mesitylene was added for diluting and 0.93 g 4,4'-diamino-3,3"-dihydroxybiphenyl
{product name: HAB, manufactured by Wakayama Seika Kogyo Co., Ltd.) was added to
obtain a solution of a thermoplastic polyimide. The glass transition temperature of the
thus-obtained polyimide was 56°C (peak temperature of Tan & at the measurement of the

elastic modulus in tension).

The polyimide solution was combined with 20 weight parts of an €epoxy

compound (VG3101, manufactured by Mitsui Chemicals, Inc.) and-40 weight parts of a
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15 silica-based filler (1-FX, manufactured by
Tatsunori Ltd.) based on 100 weight parts of a solid
content of the obtained polyinde. The resultant was
sufficiently mxed in a stirrer to obtain a resin
conposition 1. (Synthesis Exanple 2) A 300-nmil,
5-necked separable flask was provided with a stirrer,
a nitrogen gas inlet tube, a thernoneter and a
D enstag tube filled with nesitylene. 15.00 g of
1, 3- bi s(3- (3-am nophenoxy) phenoxy) benzene, 43.44 g of
silicashdsied dither (tiiFayimamufactured by Tatsumori Lid.) based on 100 weight parts of a
(a, w bi s(3-am nopropyl ) pol ydi met hyl si | oxane
solid corvieat 4t pbtained aglinige e T tasultaptivgistsufligiEmtly mixed in a stirrer to
manuf act ured_by Dow Corning Toray Silicone Co. :
dﬁaﬂ@de?nCPT@°6T°@1of N- et hyl - 2- pyrrol i done and 47. 40
g of nesitylene were neasured with the flask. The
resulting m xture was heated at 50C in a nitrogen

o GYNSHE SORPAE 3 i phchal 'c. G annyar do and 8. 15 g
of [ RO BLNSPLocPiRt BAIELEL bl alAPIY AL, LiidgEn gas

rogen

inlet Itu i?ﬁer lofefert BRd Saobl’éds@%; (dtﬂe A Rith rﬂgmy&%?) 4500 g of

Utl on was heated at a terrperat ur

13&5?@-@%91:6&9&6@)&%0& bﬁf@ﬁeﬁthwmot KOPif I SHTYHR Qf.am.ne

wat er and mai nt'ai ned 30 hours to avoid bunpi ng.

(a, mfbiqeLarhir@ardﬁyi)@owtﬁm@ﬂm:el&ixeﬁepqsyn gighzU\asverigd NRBlecular
The glass transition tenperature of the

weighh @200 biaiufecupal by Dicde Coasng Torép Sillcohenper atdly,e110061 g of

: Tan S at the nmeasurenent of the elastic nodulus in

N—metéuhﬁmyyro!iﬂrhee podl 7 it (e o wlesttylene wase misgedredintith ti¥0flask. The
ight parts of an epoxy conpound (VG3101L,

resulhm]m%@new@&qﬂedw&@ﬁp A &¥faagnRimperhere for digsplying. Thereinto
part of an imdazole ty curln agent. ZNM(ye

werenﬂq?pa@ﬁ 8P Rxy<h 4;{5@{@?@;} RydEdesANg. § %,goofghg\//;{ane glycol
pistriizi s 8?&3@%@ Fr%t TR sq@ BLiogEn g 10 s tfe insercd
into @% ﬁ'xg()f (1{6'} aﬁﬁub |gg QU %f an g (—f SO IObl'Fe\%!’:lQ galgg Sa%(i :?F@Pgiaéure of
from APbR b Pod-BTh TS QRGN mth%ge&oéfév&ﬁa%? bfwkiPERd afthained for
30 hours to avoid bumping. A solution of a thermopléstic polyimide was obtained. The
glass transition temperature of the thus-obtained polyimide was 67°C (peak temperature
of Tan 8 at the measurement of the elastic modulus in tension). |

The polyimide solution was mixed with 20 weight parts of an epoxy compound
(VG3101L, manufactured by Mitsui Chemicals, Inc.), 1 weight part of an imidazole type
curing agent (ZMAOK-PW, manufactured by Shikoku Chemicals Corp.) and 39 weight
parts of a silica-based filler (1-FX, manufactured by Tatsumori Ltd.) based on 100 weight
pafts of a solid content of the 6btained polyimide. The resultant was sufficiently mixed in

a stirrer to obtain a resin composition 2.

(Synthesis Example 3)
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16 A 500-nl, 5-necked separable flask was provided
with a stirrer, a nitrogen gas inlet tube, a
thernoneter and a Dienstag tube filled with
mesityl ene. 13.95g of
pol yt et r anet hyl eneoxi de- di - p- am nobenzoat e( pr oduct
name: er ast omer | 000, manufactured by | hara Chem ca
Co.,Ltd.), 28.00 g of 1, 3-bis(3-am nophenoxy)benzene,
34.12 g of oxy-4,4'-diphthalic dianhydride, 100 g of
N- et hyl - 2-pyrrol i done and 40 g of nesitylene were
neasBoedn\bireckée séparaiie dSIewas ProvideOwiM X SHREr WaRtrogen gas
di ssolved in a nitrogen atnosphere. Then, the
infet nube,ogethegasmieter eand wb Dienssag NSieS tided VIO rtdiRylene. 13.95g of
solution (in a bubbling state), and the solution was
polytetramethyleneaxitiedppramiovtenabatb(@mnddd0C t o 1864naiemstdi®er1000,

aést emw th azeotropi c renoval of water and
manyigtivied hielpararhamicalden-4-1d. W 2800 g b bBihis( 3-2280ophenbxy)benzene,

thyl - 2-pyrrol i done was added for diluting and
41997 o4 Arhtralidriydnsie, dOREPON BB SHBITAidewtient 40 g of
s b S R Yoo P2 8B i
o JEATRRLATE' R g S 5 BEBESA s pettion v
o oo ESRENT ARl e A TR o
RS S P SRR, e

coolit§) 02981 ghbf PNerleShyR-FHrdfddid CapiENddeaf fclrh&nﬂihéa%ﬂ@go.?o g

pol yi m de. The resultant was sufficiently m xe
4,4*-disininoes, 3tdihahbgibibhenyll (PAIdacC AAFRESHABOMadufaktuftdd B W aRayama

1) The resin conposition | was coated on a
Seikas Kegiac@o.t Liddwede RETed tolobitajrAa 4olutiv 6ia tharmidplediRssirifie. The

50 pm manufactured by Teijin Dupont Filns Ltd.). The
glasy deansitignt tanageratieat @fd tha  tho9Cbfabred3 @olyimideesvabo 157°C  (peak

obt ai n_an adhesive |ayer (C) having a thickness of 20
tempgraturgiel Agh P 1aé thetReassrepenfof iroelpsti mediilds imddusion). was

0. X Q61g?‘£hLle t he adhesive |ayer (C) was

mai MEAPNEENCE SYUHELWRT BiRdewiEh Sugightrartsaf ancenoxy compound
(VG3101, manufactured by Mitsui Chemicals, Inc.) on 100 weight parts of a solid content
of the obtained polyimide. The resultant was sufficiently mixed in a stirrer to obtain a

resin composition 3.

{Example 1)
The resin composition 1 was coated on a surface-treated PET film (A54 having
a thickness of 50 ym, manufactured by Teijin Dupont Films Ltd.). The resultant was

heated at 100°C for 30 minutes to obtain an adhesive layer (C) having a thickness of 20

‘pm. Meanwhile, the storage shear elastic modulus was 0.96 x 10° Pa while the adhesive

layer (C) was maintained at a temperature of 180°C for an hour.
A solution with 100 weight parts of a silicone resin (SD4560, manufactured by

Dow Carning Toray Co., Ltd.) and 0.9 weight part of a platinum catalyst solution (NC-25,
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A solution with 100 weight parts of a silicone resin

(SD4560, manufactured by Dow Corning Toray Co.,

Ltd.) and 0.9 weight part of a platinum catal yst

solution (NC-25, 17 manufactured by Dow Corni ng

Toray Co., Ltd.) added thereto was further coated on

the adhesive layer (C). The resultant was heated at

100C for 5 mnutes to form an adhesive |ayer (D)

having a thickness of 5 m Furthernore, the storage

shear el astic nodulus of the adhesive |ayer (D) was
marbfattured 0y DR Gornb@Jorayh€od L. badulidifemttheas fiethier taated on the

part conprising the adhesive |ayer (C) and adhesive
adhésivedeyeriil).obieriesaithniwes peateded 180°Gifos B reinutes to form an adhesive

corresponding to an 8 inch wafer. The side of the
layep fhdaving g i Fe%scs)f S48 Fafineraase e storageishean glastipaodulus of

t narre e, thickness: 100 m
the é‘iﬁ}fﬁ"? 33‘??15&‘8 Yas 5rﬂ7¥éHsP6ﬁ‘t égy(g supporting base

3 Eopios) i, @r”ﬁﬁ“f%am “r%?qgf’% "ishe tayer () and

adh@% 2y <ff> JidiRgh ARs BERS Bt AR ofBeptindind g inghy water.
The%tdeta?@h FRENE ) K@Yﬁiét\ﬂlé%gﬁm'i:déﬁé&ﬁtﬁgrd%rg@g éﬁg%@&ﬁgme MPF,

strengt et wee esi ve | ayer

non@ﬂh@ﬁé MRick 48" 1d0dm Vasstit bR audiMiersich UWB&%B%BQ& RAaterial

ring frane were adhered to the adhesive |ayer

(A): tdoe M@@t@amﬁctuﬁeumaaﬂhﬁﬁlmeerﬁba@ [MRYNecnRImRRgad gu@pﬁ% base
| C

the resultant was ed at a size of 5 'square-nm

matékaMAlEdnd drhadtesive gyen (B)pNs theadhaateuiye? @B Fat@ @ 3o obtain a film.
infiltration of water, <chip flying, burr and the
adhésilee of TFleapresdritanventibt hd?]gﬁnetmerep|tlm<1a@t’ petestiength between the
bet ween the adhesive |ayer (B) and the adhesive
adhegiyesley¢rdP) ané heprdtiesiveniayer (©) weaoBIN/RE nwach as
pi ck-up mss and the |ike were occurred. The obtai ned
5 sdudres wafegPad & e iFR1Ee avaie @dheredda the adhesiedprerip) of the
obtaz{eldl F@g%%psg\{l{/e? e{ geé%had?ér?éﬁ\%@:rg %@d mgareanlalépnt pqqu:ﬁiicgiea? Z%?ze of 5
-Ccu

Sq“?fﬁfg%a%%wsv‘a éﬂceoc % nd rghlE e ool suethds, ibtate Sf weter,
cnipZRfy, 'Rfr s ML STndiRalibd Shfibudi IH%G;?LR 09 é@ée‘?ﬁ’ugeﬂ&ween the

e hea stance ove

adhESRARIVL! I8Y) antPdief QRVE &R ! (& was performed, no problems such as
pick-up miss and the like were cccurred.

The obtained 5 square-mm glass chip die mdunted on a 20 square-mm silicone
via the adhesive layer (C) was heat-pressed at 100°C for 10 seconds under 10 MPa and
then heat-cured at 180°C for 3 hours with no load. Alihough this sample piece was
allowed to stand in an oven at 260°C for 30 minutes, no blister or peeling problem was

detected so that the heat resistance (covering capability) was found excellent.

Example 2
A sample piece was prepared and evaluated in the same manner as in Example

1, except that a mixture comprising 100 weight parts .of an acryl resin (VAMAC,
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Exanple 2 A sanple piece was prepared and eval uated

in the sane manner as in Exanple 1, except that a

m xture conprising 100 weight parts of an acryl resin

(VAMAC, 18 manufactured by Du Pont-Mtsui

Pol ychem cals Co., Ltd.), 20 weight parts of an epoxy

conpound (VG3101, manufactured by Mtsui Chem cals,

Inc.) and 1 weight part of a curing catalyst (2

MAOK- PW manuf act ured by Shi koku Chemi cals Corp.) was

used instead of the silicone resin and platinum
mamdactinedtbydal BoneMiteli Rohehadivedd €e., Layero Wdight barts of an epoxy

Exanple 1. The evaluation results are shown in Table
compoung:X¥brgil @1, Inandastpied iy MifeuBsemicalpained awidt weight part of a

eval uated in the sane manner as in Exanple 1, except
curipg gatalysé (4 é%%f&ﬁpﬁ@nﬁa@wr@d \%sshis@xu Charnicald @drp)heas used

osition 1 .in 1. The eval uation

'“St?%‘z BFW& N Fesiftm 204 P*Pé'BPfé' Qﬁfa’vmwpé o the adfiegive layer (D) in
Exap'c? ﬁ was prepared and evaluated in the sanme manner

Ly " Exanple 1, except that the resin conposition 1

was ' ' SI|I e reS|n and pI ati num

cat a;lrh%s a@%ﬁ%ﬁ%%ﬁﬁ%?;et g Rdie EI\% | ayer (D) in

Exanpl e 1. The evaluation results are shown in Table

1. Conparative Exanple 1 A sanple piece was prepared

and ygapat ed in the same manner as in Exanple 1,

except that the resin conposition 3 was used instead

of  tAWaniRe pidcé WEB PRddaréark éﬁiua@&ﬂ'ﬁﬁ@sé’me méﬁner as in Example

eval uation results are shown in Table 1.
1, except that the resin composition 2 was used instead of the resin composition 1 in

Example 1.

The evaluation results are shown in Table 1.

Example 4

Asamp|e piece was prepared and evaluated in the same manner asin Example
1 except that the resin composition 1 was used instead of the silicone resin and platinum
catalyst solution of the adhesive layer (D) in Example 1.

The evaluation results are shown in Table 1.

Comparative Example 1

A sample piece was prepared and evaluated in the same manner as in Example
1, except that the resin composition 3 was used instead of the resin composition 1 in
Exampie 1.7

 The evaluation results are shown in Table 1.
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1 [Table Exanple 1 Exanple 2 Exanple 3 Exanple 4

Conparati ve

Exanple 1 Base materi al

(A)

Pol yol efi n-based < < < < (85 n) Adhesive | ayer

Pol yol efi n-based < < < <
Resin Resin Resin Resin

O-

(B) 15 m Adhesive | ayer
(C) conmposition |

conposition 2 conposition 3 conposition 3 20 m20 m

20 |

_tm~ 20 Wh) Adhesive |l ayer Silicone-based

Acryl -based Silicone-based Resin Silicone-based

5 (5 lam) conposition

(D

;ion 1 (5 m Elastic

rmdl El tension of the 400 MPa __bhase mat eri al (A
Peel str =ng&gm !th V\Pe*g(a @ adhtg; v%?’l :iy mple4 2D MFmparative
(B) and adhesive | ayer tr ansi t1o Example 1
t enper at J;.(gyo%fﬁn_gasgg C <- 67C '>6C 157C t her rmpl asfic
Base material (A) < <- < <
(85 um)
Adhesive layer | Polyolefin-based < < <
(B) (15 pm) - - =
. Resin Resin Resin ‘Resin
Adhes(:éc)e layer composition 1 <- composition 2 | composition 3 | composition 3
(20 um) ; _(20um) (20um) | - (20 m)
Adhesive layer | Silicone-based | Acryl-based | Silicone-based comﬁgsittri]on 1 Sificone-based
=) (6 um) (5 um) (5 um) (5 ) (5 pm)
Elastic modulus
in tension of the 400 MPa <- < <- <
base material (A)
Peel strength
between the
adhesive layer 1 N/25mm <~ <- < <-
{B) and adhesive
layer {(C)
Glass
transition
temperature of a 56°C <- 87°C 56°C 157°C
thermoplastic
polyimide
Storage shear
modulus af the
adhesive layer . :
(C)when itis 0.96 x 10° Pa < 53x10°Pa | 0.96x10°Pa | 2.0x10°Pa
maintained at
180°C for an
hour
Storage shear
modulus of the ; 1 1.3x10° 4 1.6 x 10° oy
adhesive layer 57x10° Pa Pa 57x10" Pa Pa 57x 10" Pa
(D) at 50°C
Wafer laminating Capabile of Capable of Capable of dﬁ‘;;;me. Capabie of
property of the lamination at lamination at | lamination at tamin t:.ty n lamination at
adhesive layer room room room amination at room
(D) . temperature temperature |. temperaiure temr;:rr:ture temperature
Die bondin . .
property of tge Difficulty in
adhesive layer Good Good Good Good -bonding at
(C) 100°C
* Dicing property Good Good Good Good Good
Pick-up property Good Good Good Good Good
Heat resistance Good Good A little inferior Good Good
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pol yi m de Storage shear nodulus of the adhesive

layer (C) when it is 0.96 x 106 Pa <- 5.3 x 106 Pa

0 96 x 106 Pa 2.0 x 106 Pa maintained at 180C for an

hour Storage shear nodulus of the 5.7 x104 Pa

1. 3x105 5. 7x104Pa 1.6x106 5.7x104Pa adhesive | ayer

Pa Pa (D) at 50C A little Wafer | am nati ng Capabl e of

Capabl e of Capabl e of Capable of property of the

| am nation at |lamnation at |amnation at difficulty

in lamnation at adhesive |ayer roomroomroom

| ami nati on at roNRYE RiAdMIEPEICABHE IT€nper at ur e

ter%perature temeraturo tenperature roo Di e bonding

Di fifectim pdigsiver ehhe prasent frvediud c@nbd @sddasGaodie bonding

bondi ng. at adhesive |ayer (C) 100C Dicing property
adhe%&%g'"dgw&h eddbe ropeEHeRA N tavigedyFiop Brgkagesand usedlioth as

. . (0 €] He i, Good Good A i |
o e e S5 T B P e A e
i L i) h ' i, b d .
i SR ST RS S S
' capabifit§ for the ﬂné\%ﬁhgﬁ‘w fHeOLubRASHAR G naANS it EHa L2k i€ high.
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a di e bondi ng adhesive filmand as a dicing tape in a
package assenbly process. The filmadhesive is
excellent in the | owtenperature adhesive property
and the covering capability for the unevenness on
the substrate so that the industrial value is high.
21 CLAIMS: 1. A filmadhesive conprising an adhesive
layer (C) mainly containing a thernoplastic
pol yi m de having a glass transition tenperature of
cLARis:nore than 100C and an adhesive layer (D) having
a storage shear nodulus of not nore than 1.0 x 106
Pa At ¢ e T, | hesi.ve rding to claim.l.
1', mﬁep@?%m?%gv?i?ﬁ?%gi s?@e%®b¥§ﬁ%ﬁ&&%o Ty SCqnkaiing @
th ral i ' 4 ~Jhe film.
e N IO LIRSk BingBlure 7o i8¢ nall 100°c
and"Bit @Hh&ive( A)er] i ] P‘?‘ﬂ%% i
tensi on of |é%(1ot(gr)rff)l‘ratel;h%1 h@asr%&%%%gﬁ/%ﬁr}g@ Cé.)fcn . g%fni fcr)n X
10°®dhesooce according to claim2 or 3, wherein the 1801
peel strength between the adhesive layer (B) and the
adhesive layer (C) is from0.1 NN25mmto 2.5 N 25
mm 5 . The film adhesive according to any one of
claims 1 to 4, wherein the adhesive layer (C
conprises a resin conposition containing a
2 .t heThendlet tidhepiveeatsordingl ta dididnl er | atheris I8 tfiind| adhesive further
conponents in addition to the thernoplastic
conprisg$ mribdee materiallide ahd bredicdsbad mgerg@cording to claim5b
, Wherein the polyimde is a polyimde obtained by
reacting a di am ne conponent containing a diam ne
havi ng a chained polyether in a nolecule with a
3 1 et thecfimbshgsive ackanding tir ¢ldie Conpoereintthe Base Magribi {AYis a film
adhesi ve according to claim5 , wherein the polyimde
. having a1 glastigimadgles i isnaion efindynere dlwni 50§ MPalatai0e
conmponent contai ning a diam ne having at |east one
22 phenolic hydroxyl group in a nolecule and a

di am ne having a chai ned pol yether in a
4 . .The film adhesive according to claim "2 or 3 , wherein the 180° peel strength

between the adhesive layer (B) and the adhesive layer (C) is from 0.1 N/25mm to 2.5

N/25 mm.

9 . The film adhesive according to any one of claims 1 to 4 , wherein the adhesive
fayer (C) comprises a resin composition containing a thermosetting resin and a filler as

essential components in addition to the thermoplastic polyimide.

6 . The film adhesive according fo claim 5 , wherein the polyimide is a polyimide
obtained by reacting a diamine component containing a diamine having a chained
palyether in a molecule with a tetracarboxylic dianhydride component.

7 . The film adhesive according to claim 5 , wherein the polyimide is a polyimide

obtained by reacting a diamine component containing a diamine having at least one
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nol ecule with a tetracarboxylic dianhydride
conponent, and having a glass transition tenperature
of fromd40C to 100C. 8 . A fil madhesive conpri sing
at | east one layer of an adhesive |ayer (C)
conprising a thernoplastic polyimde having a gl ass
transition tenperature of not nore than 100C, the
adhesive layer (C) having a storage shear nodul us
of not nore than 5.0 x 106 Pa at 180C when it is

ph%liet@@jrﬁﬁﬂcﬂﬁéupam éﬁ% LA Yia ggﬁag% V\ﬁlakn%HrPo Jvgttier in a

es|i ve accor |ng to cC

moARSIE al Bi¥&dardylic Hlénhﬁig&p% oﬂéntaanfﬁ%\ﬁn%a o%ass transition

conposi tion conprising a thernoplastic po

ten@ddrauRes mb 40r€3codeeg. @ di am ne conponent containing
a diam ne having a chained polyether in a nolecule

with a tetracarboxylic di anhydride conponent, and a
t hernosetting resin as essential conponents. 10 .
8 TheAf filmmaatbssd \cOmpaSInG ditNBakO obkalafer8of Ah8AIsHet REer (op
adhesive layer (C) is conposed of a resin
coroprgirasa theomogiastiarpalyjirmide tatingra/gias ednstio 9bpdrh@f: of not more
obtai ned by reacting a diam ne conponent contai ning
thea WI0E®i the having at | east one phenol i adhduidr @Y (C') having a
group in a nolecule and a di am ne having a chai ne
stopageysbtaremoduiusaof mot mord than Bi0t>h1G Raedtr180%D WIeshyit isGnaintained at a
di anhydri de conmponent, and having a glass transition
temnergiateat 18e°C fof arff haun 40C to 100C, and a thernosetting
resin as essential conponents. 11 . A sem conduct or
package manufactured by using the film adhesive as
described in any one of clains 1 to 10 23 FILM
S ADHES (i AiresieN oNICROR 2P CRAGEN&ISINNGe TadEe Sed/Eayer (C) is
ABSTRACT The present invention is to provide a film
corgppved of e \ipgim comBoEiQTe CPmAtSING - theemqriastic wolyinside ebiaired by
property and covering capability functioning as a die
reaﬁ’iﬂ?@d? r#gam*a@me@m@ermoma\wg:ﬁ daning hayingpe chaineds pelydther in a

RS %onductor package, and a film
mo ecuie with"a tetracarboxylic di&nhydride component, and a thermosetting resin as

essential components.

10 . The film adhesive according to claim 8 , wherein the adhesive layer (C’) is
composed of a resin composition comprising é thermoplastic polyimide obtained by
reacting a diamine component containing a diamine having at least one phenolic
hydroxyl group in a molecule and a diamine having a chained polyether in a molecule
with a tetracarboxylic dianhydride component, and having a glass transition temperature

of from 40°C to 100°C, and a thermosetting resin as essential components,

11 . A semiconductor package manufactured by using the film adhesive as described

in any one of claims 1to 10
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adhesive with the excellent |owtenperature adhesive
property and covering capability which functions
both as a di e bondi ng adhesive filmand as a dicing
tape. A filmadhesive conprises an adhesive |ayer (C)
mai nly containing a thernoplastic polyimde having a
glass transition tenperature of not nore than 100C
and an adhesive |ayer (D) having a storage shear
nodul us of not nore than 1.0 x 106 Pa at 50C
Furthernore, the filmadhesive further conprises a
base material (A) and an adhesive layer (B). 24

FILM ADHESIVE AND SEMICONDUCTOR PACKAGE USING THE SAME

ABSTRACT

The present invention is to provide a fim adhesive with the excellent low-
temperature adhesive property and covering capability functioning as a die bonding
adhesive film which can be properly used in a semiconductor package, and a film
adhesive with the excellent low-temperature adhesive property and covering capability
which functions _both as a die bonding adhesive film and as a dicing tape.

A film adhesive comprises an adhesive layer (C) mainly containing a
thermoplastic polyimide having a glass transition temperature of not more than 100°C
and an adhesive layer (D) having a storage shear modulus of not more than 1.0 x10°
Pa at 50°C. Furthermore, the film adhesive further comprises a base material (A) and an

adhesive layer (B).
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