- 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. Mire particularly, the
invention relates to a fil madhesive having a function
of a di e bonding adhesive filmwhich can be properly
used in a sem conductor package, and a fil m adhesive
havi ng both a function of a die bondi ng adhesive film
and a function of a d|C|n tape in a package assenbly
process. BACKGROUND AREFPE\ '@N manuf acturing a
sem conduct or package using a fil madhesive generally
conprises (1) a step of adhering a film adhesive to a
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adhesive; (3) a step of dicing a chip; (4) a step of
pi cking up the diced chip fromthe dicing tape; (5) a
step of perform ng diechRnEANEIEL® an adherend such as
a substrate via the filmadhesive;, (6) a step of
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substrate; and (7) a step of nolding using a sealing
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adhesive film which is adhered to the wafer in the
prapiedy asdd in stsestiepductachaakiing, add tdiln héhssivadtaviaty dothna fubetion of
above fifth step. Turning to adhesion to the wafer,
a dig bopdisatadpesive filrmand asfunatian bieaniding tapedn aNhackapgheassembly
filmadhesive has been attached to the wafer at a high
Prac@dper ature, there has occurred a problemin that the
waf er mi ght be warped. So, such a film adhesive has
been required to have a nuch excell ent
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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; and (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 excellent 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 getting




occurred a problemof a bad covering for the
unevenness on the surface of the substrate.
Accordingly, in order to secure reliability, a film
adhesi ve has been required to have a nuch superior
“covering property for the unevenness on a surface of
the substrate even under nuch stricter w re bondi ng
conditions. Furthernore, for the purpose of sinplified
process, in recent years, a dicing and die bonding
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DISCLOSURE OF THE INVENTION

Under the above circumstances, an object of the present invention is to provide
a film adhesive with the excellent low-temperature adhesive property and covering
capability having a function of a die bonding adhesive film which can be properly used in
a semiconductor package, and a film adhesive having both a function of a die bonding
adhesive film and a function of a dicing tape in a package assémbly process.

The present inventors have conducted an extensive study. Thus, the present
invention has been completed.

That is, the first invention relates to 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




material (A) and an adhesive layer (B) is a preferred
enbodinent as it is possible to give a function as a
di ci ng tape. The aforenenti oned base material (A
being a filmhaving an elastic nodulus in tension of
not nore than 500 MPa at 25C is a preferred enbodi nent
fromthe viewpoint of the expandability at the tine
of pick-up. The 180 peel strength between the adhesive
| ayer (B) and the adhesive layer (C of from0.1 N125
magiius §f botgnggeiBanfQ'iRe &t 3¢ef erred embodi ment from the
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cont @henil 8Qr meet steamgtrebéteveen theaddheeirs tayen (B)pimelrtid adhesive fayer
hydroxyl group in a nolecule and a diam ne having a
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of the low-temperature adhesive property.

The aforementioned polyimide being a 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
_1 00°C is a preferred embodiment from t_he viewpoint of the low-temperature adhesive
property.

The second invention reiates to a film adhesive comprising a polyimide having a
glass transition temperature of not more than 100°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° Pa

when it is maintained at a temperature of 180°C for an hour.




contai ning a diam ne having a chai ned polyether in a
nmol ecule with a tetracarboxylic dianhydride
conmponent, and a thernosetting resin as essentia
conmponents is a preferred enbodi ment fromthe
vi ewpoi nts of the | owtenperature adhesive property
and heat resistance. The aforenenti oned adhesive
| ayer (C ) being conmposed of a resin composition
conprising a thernoplastic polyimde obtained by .
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unevenness on a surface of a substrate. Furthernore,
diaminenbayving §cchained melyetherds aamdlecilegwitht agetragarkoxybe diagbydride
assenbly process, whereby the process can be
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unctioning as a die bonding adhesive filmin a
sem conduct or package which are |lam nated in the order
of (A / (B) / (C). The film adhesive conprises nore
pr gf erably conposerFECT DFTREMVERYIdNse material (A)
and an
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 pro'cess, whereby the process can be simplified.

BEST MODE FOR CARRYING QUT 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




adhesi ve layer (B), each functioning as a dicing tape,

and an adhesive |layer (C) and an adhesive |ayer (D),

each functioning as a die bonding adhesive filmin a

sem conductor package which are lamnated in.the

order of (A1(B) / (O I (D). The quality of the

supporting base material (A) and the adhesive |ayer

(B), each functioning as a dici ng tape i s not

particularly restricted. Any of pe or_non-UWV type
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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
pm while the thickness of the adhesive layer (B) is preferably from about 5 pm to 20 pm

_from the viewpoint of handling.




i ke do not occur in a reflow process at a tenperature
of not |ess than 2501C in a process of manufacturing
a sem conductor package. The adhesive |ayer (C) and
the adhesive layer (C) mainly conprise a

t hernopl astic polyimde. The glass transition
tenperature of the polyimde is preferably not nore
than 1 00"C, and nore preferably from 400C to 8011C
fromthe vi ev\?oi nt of the |owtenperature adhesive
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pol ytri met hyl eneoxi de- di - 0- am nobenzoat e,
lovpteimpteratoet ddplesine praipedy.di - m ami nobenzoat e,
pol yt ri met hyl eneoxi de- di - p- am nobenzoate and the |ike.
Pr ef éhepdhesive layer (C) and the adhesive layer (C') more preferably comprises a

poJyt et r anet hyl eneoxi de- di - p- am nobenzoat e. The anount
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preterable either. Furthernore, fromthe viewpoint of

the geh@steVekaRipRReSie didhindina®h§e dada%diether in a molecule
include, though not restricted to, polytetramethyleneoxide-di-o-aminobenzoate,
‘polytetramethyleneoxide-di-m-aminobenzoate,
polytetramethyleneoxide-di-p-aminobenzoate,
polytrimethyleneoxide-di-o-aminobenzoate, 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
amount is less than 10 mole %, the glass transition temperature becomes high; therefore,
.such an amount may be not preferable. When the amount is more than 90 mole %, the

glass transition temperature is too lowered; therefore, such an amount may be not




| east one phenolic hydroxyl group in a nolecule is
nmore preferably contained in the diam ne conponent.
The di am ne having a phenolic hydroxyl group can be
used wi thout any particular restriction, whereas.
di ami nes represented by the general fornulae (1) to
(3) are preferable. OH HZN NH2 (1) HO OH H2N NH2 (2)
OH HO H2N NH2 (3) wherein Z are each independently a
irect .hbonding or a divalent organic group. As the
pf%ie(?g’fee?{ e{jrgani c group of Z, there-can be exenplified,
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exanghesdighingi RAVitEs HIRIHORS HYERStyIPYroubecHEBEr @ed without any
formulae (1) to (3) 1nclude 2,3-di am nophenol,
paiticdlad restridtiophetieréas diamirdisaspres@ited bl the general formulae (1) to (3)

2, 6-di am nophenol, 3, 4-di am nophenol ,
argpfataklei nophenol , 3, 6-di ani nophenol ,
4, 5-di am nophenol, 4, 6-di am nophenol

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

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

4, 4' -di am no- 2, 2' - di hydr oxybi phenyl ,

4,4' -diamno-2,2',5, 5 -tetrahydroxybi phenyl,
OH
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H,N NH,
(2)
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(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




3, 3" -di am no-4, 4' - di hydr oxydi phenyl net hane,

4, 4" -di am no- 3, 3' -di hydr oxydi phenyl et hane,

4,4' -di am no- 2, 2' - di hydr oxydi phenyl et hane,

4,4 -diam no-2,2', 5,5 -tetrahydroxydi phenyl nethane,

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 |ike.

The amount of the diam ne havi ng a phenolic hydroxyl

group is preferably from 0.1 nole %to 10 nole % and
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4,@tiamnobhans tion of the polyi m dezgsdisiiinom4 sifydadkybiphenyl,
100C when the diam ne makes into a polyimde.

4, Fdmnphe@ S, 3t-diaydrokyhiptehvide m pheny| £@edishiaoia@-dihydroxybiphenyl,
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4,HipfBrabizhs phetrghydsonybiptienyibi s( 4- am i nophenyl ) sul fi de,
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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 mole % 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 to 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 used for
the present invention, 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. Exampl_es thereof include m-phenylene diamine, o-phenylene diamine,

p-phenylene diamine, bis(3-aminophenyl)suifide, bis(4-aminophenyl)sulfide,




pol ytri met hyl eneoxi de- di - 0o- am nobenzoat e,

pol ytri nmet hyl eneoxi de-di - m am nobenzoat e,

pol yt ri met hyl eneoxi de- di - p- am nobenzoate and the |ike.
Simlarly, as the tetracarboxylic dianhydride
conponent which can be used for the present

i nvention, any tetracarboxylic dianhydride can be used
wi thout any particular restriction as far as the

.glass transition of the polyimde is not nore than 1
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di anhydride and the Iike. As a net’hod for producing
polytdtseinmettiglenaoyidertihoamisepabbateyf produci ng pol yi nmi de
can be applied, including known nethods. O these
polytetttamasthyliehe o sd prdifpesrallobentmatear ry out a reaction in
an organic solvent. As a solvent which can be used in
polytiireethyleneoxidasdithaminobanzbaieexenpl i fi ed, for exanpl e,
N, N-di met hyl acet am de, N-nethyl -2-pyrrolidone,
polyimethlengoxidewli-mmegiinghanzeateshenol , cresol and t he
Meanwhi |l e, the concentration of the reaction raw

PO'M@@P&fﬁnﬁﬂxiaeé%wv%ﬁtnqbﬁnmtg anddhediken i s usual Iy

wei G0N 95 o SiBegei Uyt e edenen BRGSRa pe Used for
thefeselt BlehaR ARERER S0 ERERRr Y1 be Brh PRRGE Ty pebicutar
ros o e Rt Pl S R ol i Y o fors than 00 hen e

tetrB&AboXyRS | GhANRdE SmaRELTifbaR! YoRRYEE . d@x?ﬁﬂ'g%'saﬁr?e‘fleof-rnﬁlude
‘ reaction tenperature for the synthesis o precur sor
pyroineRfticy | GladBydiidd. , 33',4PPINEATDEhEHntbtracarbSUAL! YdiBRhydride,
nmore than 60" C, and preferably from 100C to 500C. The
3,3,4,4’-biphenyltetracarboxylic dianhydride, oxy-4,4’-diphthalic dianhydride,

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

a,@-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 solvent. As a solvent which can be used in this
reaction, there can be exemplified, for example, N,N-dimethylacetamide,
_ N-methyl—z-pyrrolidone, toluene, xytene, mesitylene, phenol, cresol and the like.

Meanwhile, the concentration of the reaction raw material in a solvent in this




reaction pressure is not particularly restricted and
the reaction can be sufficiently carried out at an
at nospheric pressure. Furthernore, the tine 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 t he present invention,

gy el o &’o () WHIOR% 2! BrelBERi TR Aelont % to 40
B R T
i P 1m%9ag9t %g%f\e eRDLC e Bl do Ry itaseoni
SR Lo ARG o B, 6] L Mo, RE LB

rom géen ratlon of

pr@%g,y%ge,adgté}ﬁ;r%a i mdization reaction are carried

out at the sanme tine, whereby polyimde according to

the Pr&s&ittion WBAIHrAIR RS R &ed prddarsl ¥ %&Jﬁﬁude ie., a

di am ne conponent and the tetracar boxyl ic dianhydrid
polgar@icsady, 8 Ukl PoB HPREMAh BV 0! andlbiefarhbly frem 10*Cal 50°C. The
. organic solvent for carrying out the reaction by

regetian pregswart isandt @apievlatiyrestrictdd dridathe teH1iGh tan RHOUHEiently carried
carrying out generation of a polyam c acid and
Oufdehqrdraémbspheriq’: pretispeet | Gortherntone  tharteng rerpyiredifer theyreaction is
1Lfp i mde according to the present invention can be
di @m’l ferandingran the heewf e wariiin rasf mpigrig, iedwpeefictbe ¢pivgnt and
to the present invention is not particularly

fherf@%@*&oﬂé%@aerame éwls it fsrustgliera balf ap hps @rﬁ‘@w@e&q which s agough
for%%%&ﬂo&% e s ke |smtam%wmch nas a
s it S reRforPRE D IR i Y TRna e
R e A e e
by G9R4 BRIrhibRfgtddent ch%h%f Jc36c FhRAE of HER or ﬁg_ent to the

n
tetracarboxylic ydride 1 n - use. e present

i nvemru@nm@nb}ewm@swﬂaéafeaafaryatt%ﬁﬁ3daelwﬂg@cﬁgéﬁe°rbfbn of
partly coexisting wth its precursor, i.e.

thepllysant acidcind,a thermasldintdiifio @eédﬂ@%aréfbﬁiné@‘éup@ﬂ e FafR. time,
Further, a polyimde solution obtained by the above
wherehyapblyinnida)actm'dingetd thes préseninvention 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 to 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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or the polyimde solution may be fed into a poor
sol vent for precipitating polyimde. The quality of
the thernosetting resin and the filler is not
particularly restricted, but materials are preferably
sel ected such that the storage shear nodul us of the
adhesive layer (C or the adhesive layer (C) is not
nore than 5.0 x 1 O:, Pa and preferably not nore
than 3.0 x 106 Pa at 180’ C when such a | ayer is

N- Wﬁtmkawphlé%i'daﬂe at ? éﬁ?ﬁ@ﬂﬁﬂtﬁ"e‘?f& 5 giibeanchs apy yalug sngingrfeam 0.1

the_vi 0 e cqvering capabilit
o3 0 EES Ghondling dier 08 i ERBEY souprohelinio the fatracarboryic
di hémi%e shear nodul us exceeds 5.0 x 10c) Pa, the
CIROgYET H'& E%pablllty tends to be deteriorated and the

heat ﬁ%’ Erie@%}ﬁqn{ %Q?[?foésrg t ?ﬁ es¥iBh %?E)%R/imlﬁggr%&fe% a de?m partly

exarrp ng resi nc

co&&ﬁfﬁ \Aﬁtfh ite gﬁ&tC]Fs'&P h.e., ApoRhmEi®in %} tQLI 660 Gﬁﬂﬁtzeﬁ polyimide.

ph en nov type'e oxy resin, eny type epoxy

co n”pFUﬂﬁeraé‘ﬂ)I%mel dokfion $B%||%@'H9'tﬁ@éﬁd®€ rEdBasR Fnagfbetuagd asitis
thernosetting resin is from1 weight part to

or thei @himida sbistiommap beffed md ¥ pborasdiveniver gfﬁclpﬂaﬁﬁg palyirhiie.
wei ght parts, based on 100 weight parts of the

t her Mophadity of the thermoskting festnhendathe fildr is sotvpattitularly héstricted,
range, the heat resistance can be nmintai ned so that
but h@térialmafeoprﬁfergblatﬁelleqtgd isgcletia | the ritorafe rahber mmdelusaof the
curing agent may be conbi ned as required. As the
adl@ﬂwmgyeag@mr the adfesive davier (&) e xehmpiefthans.0fxgh0° Enang pesferably
m dazol e type curing agent, a phenol type curing

nO*d@%rﬁttharaﬁ Oasﬂ%éatay RO Curhagsush artaver grmaiptetied shy &ﬁmraﬁéature of
164¥{1Be 8 et ﬁlgiw%?p%erﬁh fheied Fro%wﬂf h%‘é\'!?'mss ona
surf %Pégraaaw e, "n B85 Sl ar?s”d msthisbeert 57 4g° Pa. the
co%ﬁ&&d&%pﬁga reﬁfsjé:"%ybé e{etllg %ﬁd tﬁ{aohea‘f'erjegig% ?%‘rGtEan to be

ase parts o
wolsBgegosetting resin. |f the am)unt is wthinthis
range, it is difficult to create gel in the resin

sol UCbWeté‘éﬂézﬂpl%Qoithé@herﬁ‘B@etﬁ F@Fe@ﬁﬁncf’rﬁcﬁ.iﬁl)lrdldﬂeﬂ%%r 6ffb%phenol
resin solution is excellent. Furthernore,” afil

A, biepitansbEred baphers), bashol ABvdIEE tybkldpeky rdsire bipheay th@ epoxy

compound and the like.

The combination amount of the thermosetiing 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 film-forming ability is excellent.

Furthermore, a curing agent may be combined as required. As the curing agent,
there can be exemplified, 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 hea_t potential and long pot life is preferable.
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exenplified, for exanple, an organic filler such as an
epoxy resin, a nelamne resin, a urea resin, a pheno
resin or the like, and an inorganic filler such as
alum na, alum num nitride, silica or the Iike. The
conbi nation amount of the filler is in the range of 0O
wei ght part to 5,000 weight parts and preferably in
the range of 0 weight part to 3,000 wei ght parts,
based on 100 wei ght parts of the thernoplastic
pol yiThe demblnatiom emenmpt ot thescuing lgent Isi wefegatge jn theerange of 0
filler is hardly precipitated in the resin solution
weighi ppart 2@ weight hartss basethen 40Gieight pertsfoftﬂh@therreg?m’qtmg resin. [f
solution is excellent. On the other hand, when th
the ampt is \glt%msa‘ﬁﬁ% ipgiffisu ip creste gelin thasiesis Sﬁmﬁ@stﬁgﬁ so that
ﬁ Furthernore, a

% at ed in sone ca
th%%ﬁﬁgﬁﬁga 5' e tt PRI eS eleded. The coupling

o' m o syl ddRt MRl e, 5%%%3"3%‘1?36%3{ g thére can b
exglﬂglﬂ’regg’igﬁ @gﬁﬁ 81 | 2h BIE??F’I%rf@QIl %(cﬂ 2%, épq}ﬁ rggﬁ lé Hél 'nﬂééé reasin, a

e solven l'es ereof 1 nC

ure le@Res Eﬁ&%l ?é&’rP Hﬂg IIEg ihd rﬂn&ﬂtggﬁe Igiep ﬂﬂ%s%%ﬁhé Hheminum

agent a the 11 |na I on anount O

n,tﬁdygihbggnﬁgqqk@ IS |n the range of 0 weight part to 50
wei ght parts and preferably in the range of 0 wei ght

par t The caMbingiicinampanitt ¥ thd asR ds ANthe 8RBl gieightipbf t6%5,000
polyimde. If the anount is within this range, the

welghhpartsesidgirafecably ia therewge ofle tivelighbpart B03,000 Waighkpeeissbaded on
t he adhesive |l ayer (C) and the adhesive layer (C) is

100 mefobit a@ﬂtsyof the thmaréhoplastia politideg nif fhecamauTs :a/wmmpmimar@b the
the covering capability for the unevenness on

filleyis harslly precipitaied inotherrgsia solptienm stateese Hiat Mreestorage at@slﬁy of the

~ than 5 Itm cover] econe insufficient. Even

rearm%cr%utfqn ip §X‘WH?'?$ th?repwrmm whee the filar isepréaipreblopingyeh, the

: EI"% no rov? 12 The adhesive | ayer (B) and

adhgsive y\;gasf leterierated inypmeasesi ve | ayer (C) are

St cnam el §§3e herert afﬁ’%r%% Sty hepli ofhe L BiRERgents
notﬁ%ﬂ?cgéﬁlp%%ﬁ?%%gﬂs a ?%g Hgﬁw prbg‘erlt ﬁfﬁ/ﬁgﬁ:{}ﬁg ggtn%ci/n%&e% The
coltfify bgdit id PRrdrhi® g8bd 4t Qé)lﬂlghtymg Bh fesin soluble 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 pm from the viewpoint of the covering capability for the unevenness on
a surface of the substrate. When the thickness is less than 5 um, covering may become

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

'improved.
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exceeds 2.5 N 25 mm pick-up nmay be not possible at
the tinme of pick-up or crack may occur in a chipin
some cases. The adhesive layer (D) preferably has a
storage shear nodulus of not nore than 1.0 X 106 Pa
and nore preferably not nore than 1.0 X 105 Pa at
'501C. When the storage shear nodul us exceeds 1.0 X
106 Pa, Iom#tenperature adhesi on tends to be

\?vien]:];r ag %ﬂh%e ‘ggfpf é'anrgifﬁ%‘;'efeen%\%ﬁgfq?{gf@ttﬁ%g%%iswpéa&tea(C>are
PrSlEEY BRIBReTt RS “Eﬁ'srve\@% a0t RS ot pBkegn hem s
pré}g%% ergov\'gr%pﬁg}ezlglcan e r e%ucné \@rney%;?agﬁou% ; F%S%SP 0.1 N/25

1 B, 0 D O A PR B o
ex&é'édé@@ﬁ@%rﬁ B%k%hﬁé} H@nét%%glbﬂe@t thétwﬁé %f SzEI@-ﬁb%r Efd&%ay

1 ptmto 10 ~tmfromt viewpoi nt's of hesi on

octiditen aichipi® Bomafcasesand the heat resi st ance. When the
thickness is less than 1 gm the adhesive strength

may [he adiieshiatiaen €Ol préfbeibly Hasexaterads sHdar Wotiulus bheot iesé than
resi stance tends to be worsened. A nethod for

1.q;)x 0efURs arg! mbee dreferablydive siovethao dd) xlil 6fP4 at 306. Péremdnd storage
invention is not partl cularly restricted. For

shesrangrulys excsedut-Porl OhREanlby-temperature agh@ssqmﬂeydsﬂodm difficult.
resin is coated on a supporting film such as
et hy Py meherdnced ﬁm\?ﬁ'ﬂ@\'@ﬁ?@ SIhﬁontw]@‘et ViR éh%\ﬁdheﬁweéayert(a) it is

m an adht%gl ve | ayer t hen an adhesi ve

P°§%‘P'ﬁf‘? Fihersthe i é?!r'qswgﬂ%me Salﬁen oPfeeat 2 renasz lowaf f&mperature So,
I D
Bt A i b ER B Vot oh ol ol B 1) . weter

ru5| on nolding is | am nated thereon so
Wag%\é%;b%fﬁ btgﬁg&a Hesn ve layer (B) to contact with the

adheébk{@releaék%lpfe% thg%ghg%ﬁee@?é}gbpﬁcﬁgg ?%;n‘éSnef Iiéégd%hgswe

(adhesive | aye S ayer

an dEARBAR ddRKETe bid )he)nk@r a dicing tape part (base
material (A) + adhesive layer (13)) are

Ci r CARMEIIeR b 1Bk ladh&dife lhferdDYRIfFSerblyERAdm & TRIAHDmM the

for manufacturing a sem conductor package according to
vietvhein{zrad adhdsion to the silicon wafer and the heat resistance. When the thickness
is less than 1 um, the adhesive strength may be not obtained. When it exceeds 10 pm,
the heat resistance tends to be worsenead.

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) or the like and dried
to form an adhesive layer (C) and then an adhesive solution is coated thereon and dried
to form an adhesive layer (D). A tape comprising a base material (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
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invention is not particularly restricted. For exanple,
it is generally manufactured as follows: (1) adhering
a filmadhesive to a back surface of a |large dianeter
wafer via the adhesive layer (D); (2) dicing a chip;
(3) picking up the diced chip between the adhesive
| ayer (B) and the adhesive layer (C); (4) performng
di e bonding to an adherend such as a substrate via
adhesj ve | ayer (C); per f or wire baon

adfa%%fvs'e@ﬂe& tre) Lo $ diging ta%ea% dﬁ@rra@t@fialgﬁw(aére% lm'g(B)) are
t Th t t
cnrwgn%gw"i‘ﬁ@?@téﬂé%v R4 DGR3 ot r at oq BLFivev”W- L Rve” o
ref S n%lﬁ?ﬁﬁﬁ) g cﬁu Iéloweven (t:tgre et ‘1 resent
is nbt LTy el Exlinguctore 3%%?"1"& BHE
BEELS oGS 68 L8 AR e
foll@tﬂﬁé‘aﬁ) NasUHAdSS fi Im%ﬁlegﬁe tdAé Bick sl o Qtlah‘g@gtaméter wafer via the

Rheonetrics, Inc. e: Tenperature dlsp rsion
adh¥ENBgE (ggr%mb.hg atc WpS{3) BRiRg uPRAP Bicad BRiB bERREA thed I esive
to 2001C , in a nitrogen atnosphere

layEr Ryt alys adheldK/e(IeMét' Kl (4) perfdfesing tiet@nding ® sie56Her€l such as
St orage Shear Mdul us) Device: ARES, manufactured by

a sithglcate vinitos adHesive ldyied €C); (B) perfalndpewse bondimpigdagen the chip and
control), twi st node Tenperature range: 1801C, 5
thehsubstrate] anch(Ghimoldingevsing assgingragentr equency: 1 Hz 14
(Met hod for Measuring Elastic Mddulus in Tension)
Devi ce: STROGRPH M1, manufactured byToyo Sei ki Co.,
Ltd. Mode: Tensile node (Method for Measuring Peel
Strength) Device: ST MFLYES manuf act ured by Toyo

Sel kil'hg?)i'e’selﬁtt igt\'/ention is now more specifically illustrated below with reference
~ to Examples. However, the present invention is not limited to these Examples.
Meanwhile, various properties described in Examples were measured by the following
methods.

(Method for Measuring Storage Shear Modulus)

Device: ARES, manufactured by Rheometrics, Inc.

Mode: Temperature dispersion (warpage control), 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, manufactured by Rheometrics, Inc.

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

Frequency: 1 Hz
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Mode: 1800 Peel (Synthesis Exanple 1) A 300-nt,
5-necked separable flask was provided with a stirrer,
a nitrogen gas inlet tube, a thernoneter and a

D enstag tube filled with nesitylene. 18.75 g of

pol yt et r anet hyl eneoxi de- di - p- am nobenzoat e (product
name: El astoner 1000, average nol ecul ar wei ght:

1,268, manufactured by | hara Chem cal I|ndustry Co.
Ltd.), 45. 8 of pht hal i c dlanhydrlde
100 Z:J‘/‘%tf'ow gapHdng E%ﬁ?%MPG@H%'“aT@@S'@B) g of nesitylene

wer e_neasu resulting nixture
was HEYSS %ggo\%é@" qu act %ﬁepﬂ?gaﬂé‘? geikiiter bidnt 0 was
adde i sam nopropyl t et ranet hyl di sl oxane
(pro@‘?g? ﬂ%ﬁ% ®MBA%M E, manufactured by Shin-Etsu

Chem cal Co., Ltd.) little by little. Then, the
nitrogen gas inlet tube was inserted into the sol ution

(in %&Hw*dr%agﬁfﬁgeﬁ’ed%%n?o e solution was heated at

a tenperature o rom1l 180C in the systemwth
azeobeRRd:CSTRORKBH A1 Vi‘ﬁélﬁffacﬁur}@d 'E?'TB)%@SQIﬁFb«'B Oftd12

hours. After cooling, 145 g of mesitylene was added
for Wiotet 8w Ragl 0.93 ¢

4, 4" -di am no- 3, 3' -di hydr oxybi phenyl (product nane:

HAB, manufactured by Wakayanma Sei ka Kogyo Co., Ltd.)

was added to obtain a solution of a thernoplastic

pol y{Synthesishempleat)s transition tenperature of the

t hus- obt ai ned pol yi m de was 56C (peak tenperature of

Tan 8 380-mlhenaeked repatable taskiwas previded with asticreu s nitrogen gas

tension). The polyimde solution was conbined with 20
mquéu@ma5aermn@ﬁeraancbaore;ens@swwsaﬁweqvzmo@srtyfene 18. 75 g of
uf act ur ed M tsui Chem c Inc.) and 40 wei
polwap?@‘%v eae%db%f"ri? BRINPREBEPAS f‘ requct mams{ Elrateoread? e?derage
' at su sed 100 we
moBSHERMEGRE dr2e . PatwB G bRt ok Ber 4 Ay o o
[ er bt ai

oxﬁl\%ﬁ -(ﬁglqt élﬁ: cﬁ%ﬁi‘ly}ﬁg@%iﬁ ﬂ Q & l%r;netrtrtlﬁ/l—ﬁ— 5r5%]o§|%(?n% 45 5‘ of r%és@lene
were” Fh%‘a‘gtﬁ'gd ﬁﬁﬁafk@bh%kﬂ FhK l‘é@éltlrﬁq Wktgreedw%tchs &%H' ih" & itrogen

a nitrogen gas t ube her nonet er an
atrldsBR&E a9 ThétBmtd wals,eébd@dt 52,08 b¥ bRARinckrofReBabinyldisiloxane
(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 to 180°C in the system with
azeotropic 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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1, 3- bi s(3- (3-am nophenoxy) phenoxy) benzene, 43.44 g of
silicone di am ne
(a, 0) - bi s(3-am nopropyl ) pol ydi et hyl si | oxane
(BY16- 853U, average nol ecul ar weight: 920,
manuf act ured by Dow Corning Toray Silicone Co., Ltd.),
110.61 g of N-nethyl-2-pyrrolidone and 47.40 g of
mesityl ene were neasured with the flask. The -
resulting mxture was heated at 50C in a nitrogen
sﬂla@ﬁa%qshfélﬁé X, raa@&@ﬁtwﬁ &y Tatsemeri ki) baged @né@awgm pargs of a
xy-4,4" -di phthal i ¢ di anhydri de and 8. 15 g of
80'84 fraﬂteéﬁ af f&ﬁyewnedmowlﬂﬁﬂm FesHitant WA sHiicigaty mtxw & ggfirrer to
b} ttle. Then Ihe nitrogen gas inlet tube was inserted
obiaif & reHLCUARFHIBN - (i n a bubbling state), and the
solution was heated at a tenperature of from 170C to
180C i n the systemw th azeotropic renoval of water
and # nght%Z 30 hours to avoid bunping. A
soluti‘on o pI astic polyimde was obtai ned.

The AGoasHI, %fréeﬁéc} LR ARRALAY Srofibied ?ﬁthtahé{ﬁrei’bi .%Lr gas

polyim de was 6/C (peak tenperature Tan S at

inléTeRBY 8 "B&imdHhetbn Qndi'aaﬂiérfétdgoﬂﬁbtﬁleu Nwitie fdsRPbne. TS.00 g of
pol yi m de sol ution was mxed with 20 wei ght parts of

1,3alis@HG>ynicspheaudphdndiopbeizent, a4 acg ur ed kylichhé S udiamine
Chemicals, Inc.), 1 weight part of an i m dazole type

(o, odbis (Bgamgenrof\d MaGKtiiReh vicionbme t (BYEtE-BE3Shi &wadtage molecular
Chem cals Corp.) and 39 weight parts of a

wetdhti 920, meeudatturedby Dow Extnimgiiafaycsilicens Bp., Tdd9umtd.B1 g of

- Ltd.) based on 100 weight parts of a solid content of

N- flnﬁthy Btﬂi’irh‘%@oﬂ@p}m H ) g ghysesibdena ware ma@umwmtﬁheﬁaﬂy The

in a stirrer to obtajn a resin conpositio
resy HFH’QB"GSW%(@?%?%‘*"‘S%O G %néf@sefhﬁtm@h@@iead'§%15\amgabe@remto

wefs fatod Ta? Sebh s et g ashard o Bl e s oo
i Oy PIAREV e i et e i isemenansdript iores insered

.lntJ‘ﬁ%PsoI@B??hoégﬁld%hﬂg g?tef% %ﬂg‘%ﬂ ﬁ’?&enoxy CE‘egéZH] ture of
fror%“i’?é‘?c % Plocexny ﬂfb st RA Q?édtl%pﬁi:' r@ﬁmgrdf %ter]a(?lg ngan‘i’tglned for
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glass trarsfiion tgaperatire bf tha lteusvataingtbsolyiettie Vi D6 1°I09pe sk tetriperature
of T(alnr;i 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 (2MAOK-PW, manufactured by Shikoku Chemicals Corp.) and 39 weight
parts of a silica-based filler (1-FX, manufactured by Tatsumori Lid.) based 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 2.

(Synthesis Example 3)
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a bubbling state), and the solution was heated at a
tenperature of from170C to 180C in the systemwth
azeotropi c renoval of water and maintained for 12
hours. After cooling, 290 g of N-nethyl-2-pyrrolidone
was added for diluting and 0.70 g

4, 4" -di am no- 3, 3' -di hydr oxybi phenyl (product nane:

HAB, manufactured by Wakayama Sei ka Kogyo Co., Ltd.)
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. t.hyus- obt gai ned lyimd 157 k . f
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obtain a resin conposition 3. (Exanple 1) The resin

meSRYIDNS Werd dasWad withathedl=eR. arleUrdksatifg mitlaietaPidissbivb®in a
(A54 having a thickness of 50 tam nmanufactured by

nitrbgen atmdspperet  FHidnnthelritcbgen gab et shid waaihsexesl intb ¢fad sdution (in
at 100C for 30 mnutes to obtain an adhesive |ayer (O

a biubblinggstate), laind iresdutivh w26 hepitad dVadamipetagyre thEomt170Ag & 180°C
shear el astic nodulus was 0.96 x 106 Pa while the

in theheystane withagasotrorly remevatedf waiehaad mairiainednier 32 hpersof After
180C for an hour. A solution with 100 wei ght parts of

cogling; 13800 fe Of MMmetvbEpyrolidangnumast adder dor dieireacandi Ag0 9

o ey R R A k3 b Sy Racayama
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fil nm@bblyma@ EbIGidHOwWhD iaRdhef B Svdight Parté 6 aRRBoxy compound
adhesi ve layer (D) obtained was punched at a size

(VGINriespaRLDEEd Ly MisuBChdtidamahe) on 10D&vesjhe par®f oftal¥®lid content
adhesive layer (C) was lamnated with a dicing tape
of thprobthiedd palpieiddVPHe 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 Lid.). The resultant was
heated at 100°C for 30 minutes to obtain an adhesive layer (C) having a thickness of 20
um. 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 Corning Toray Co., Lid.) and 0.9 weight part of a platinum catalyst solution (NC-25,
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non- W type, thickness: 100 m elastic nodulus in

tensi on of a supporting base material (A): 400 Ma,
manuf actured by Mtsui Chemicals, Inc.) conprising a
supporting base material (A) and an adhesive | ayer

(B) via the adhesive layer (B) at 60C to obtain a film
adhesi ve of the present invention. Furthernore, the
180 peel strength betvveen t he adhesive | ayer (B) and
t he adhesive | ayer was 1 N 25 mm gl ass wafe

maERGATPY By oM 8 Tty s B Pd0ed Dot 48 L hPRgted on the
b d fil
achgdivoluetiEy DirobHEn wetfeast soibtafe édmawfeg}%fp%aaﬁd%eswe

o 5 R A R B e o
tnd Bde e, TS 621 597 16 @&%t ne pi ck-up ( peel i ng

esi ve Tayer and t he adhesive | ayer

(9) v |@Ebrot19ﬁl he&ife ﬁﬁ %?;—In fhe RiHSivEPaflrS m‘r@) and

and the I ke we occurre 5 squar e-

adﬁééﬁé !a‘z@ﬂ o) CHb@asrﬁWﬂé@ u:%hea a@% SiEI86PsdPBhdihg t€ QRS in¥h dafer.
t he adhesive | ayer (C) was heat-pressed at 100C for 10

Theeliul hathesivd RiydRT) aad lantingad hab - didifiedpa{prédQEnhve: MPF,
3 hours with no load. Although this sanple piece was

noaiU\otwpel thiok ressantd 0ipum, @fastiv miodalus BR6asibroof aXupponing Psse material
blister or peeling problemwas detected so that the
{AhdiaD Mpssirsaraufantur¢d by dvlitsuh Coamixials), ircy)) conargisingumdupporting base
excel lent. Exanple 2 A sanple piece was prepared and
maigiial (Arand anradhraive laver (e vieghe aéheweaammgbat 60°C éxeltpin a film
that a mxture conprising 100 weight parts of an acryl
adpesdyg0f WRI\WI@GHMWREFRIT aEwmeé@orﬁl t% ‘hPeqlstrgpgth betwéen the

ad %ﬁ\%ﬁ'gﬁ%" s (e sdngsive %zfu%éalasﬁwggﬁslcﬁfemagafg o
2
R ffw%éﬁ%"fﬁo CtdhEhoriAS, Bt iye fyer 0y of the
.obféﬁ‘%g fllﬂ‘l %ﬁhg a?tfa IIOgEﬁ tﬁh’ugblcaglﬂg ang% re%[]ﬁjar’g B@E 'dﬂ:lég]at asize of 5

cat al yst solution o esi|i ve

sqm%?@féxprgﬁp lﬂigw%_ e B¥Al Wkl plobRHs Secfrd ShaVRs frﬁ’ilt;gﬂ!% ©f water,
chip flying, burr and the like. Thereafter, although the pick-up (peeling between the
adhesive layer (B} and the adhesive layer (C)) was performed, no problems such as
pick-up miss and the like were occurred.

The obtained 5 square-mm glass chip die mounted 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. Alfhough this sample piece was
- allowed to stand in an oven at 260°C for 30 minutes, no blister ot 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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A sanpl e piece was prepared and evaluated in the sane
manner as in Exanple 1, except that the resin
conmposition 2 was used instead of the resin
conposition 1 in Exanple 1. The evaluation results
are shown in Table 1. Exanple 4 A sanple piece was
prepared and evaluated in the sane manner as in
Exanple 1, except that the resin conposition 1 was
used instead of the silicone resin and pl atinum

m%fﬁ{f%ﬂf%ﬁ by Qi PerrMitspi E’Tﬂécmi% Ge- 1tk ﬂT(vE?ight Paps QPN &poxy
coBBRNER 478 eI Y AL Chreely %@pﬁh@mﬁaﬁ of a
cufifG e BhEe %E’l@?ﬁﬁ@d@?ﬁ% 0 S Pheioah ool usec
b5 ST ) g s B L ver 1

x%ﬁ;bpé'rf)l e 3Exanpl e 4Conparati ve Exanple 1 Base materi al
A) Pol yol ef i n-based<-<-<-<_ ($5 gyn) Adhesive

| ay erfifaleyaluglidiveb@iage gﬁéﬁn R Tabte~t. Adhesive o
| ayer Resi nResi nResi nResin (C)conposition lconposition

2conposi tion 3conposition 3 (20 pr n)nm20 nm20. m
Adhesi ve
| ayeEsapleahe- basedAcr yl - basedSi | i cone- basedResi n
Silicone-based com position 1
A sample piece was prepared and evaluated in the same manner as in Example
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

A sample piece was prepared and evaluated in the same manner as in Example
1, except that the resin composition 1 was used instead of the silicone resin and platinum
catalyst solution of the adhesive fayer (D) in Example 1.

The evaluation resuits are shown in Tabile 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
Example 1. |

The evaluation results are shown in Table 1.
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(D(5 pM(5 M(5 gmM(5 gm (5 1tm Elastic nodulus in
tensi on of the400 MPa<-<-<-<-

~strength between the adhesive | ayerl

‘adhesi ve

| ayer

base materi al
N 25mm (B) and
(C Gass transition tenperature of

(A)

Peel

ab6C<- 67C56C157C t hernopl asti c polyi m de Storage shear
(C when it
i s0. 96x106Pa<-5. 3x106 Pa0. 96x106Pa2. 0x106Pa nmi nt ai ned

nmodul us of the adhesive | ayer

at 180C for an hour Storage shear

nmodul us of theb
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1 _3xi@ble 1l 6x1065 7x104Pa7x1Q4Pa7x104. Pa
Comparative
Example 1 Example 2 Exampie 3 Example 4 Example 1
: Polyolefin-based
Base materiai (A) (85 um) <- <- <~ <-
Adhesive layer | Polyolefin-based
(B) (15 pm) = - = =
. Resin Resin Resin Resin
Adhes(fé? layer composition 1 <- composition 2 | composition 3 | composition 3
(20 pm) (20 pm) (20 pm) (20 pm)
Adhesive layer Silicone-based | Acryl-based | Silicone-based Res_tr.; 1 Silicone-based
D) (5 um) (5 um) (5 um) composition (5 um)
( B w il (5 um) il
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 <- 67°C 56°C 157°C
thermoplastic
polyimide
Storage shear
modulus of the
adhesive layer
(C) when it is 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 s 1.3x10 4 1.6 x 10° 4
adhesive layer 5.7x10" Pa Pa 5.7x10" Pa Pa 57x10" Pa
{D} at 50°C
Wafer laminating Capable of Capable of Capable of dif';;li]tlﬂe in Capable of
property of the lamination at lamination at | lamination at lamin ﬁty t lamination at
adhesive layer room room room am maogn a room
(D} temperature temperature temperature temperature temperature
Die bonding . .
property of the Good Good Good G boncing o
adhesive layer 00 00 00 ood onding a
100°C
(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




adhesi ve layer.Pa.Pa. (D) at 50C Wafer

| am nat i ngCapabl e of Capabl e of Capabl é of Alittle

Capabl e of difficulty in property of thelam nation

atl am nation atlam nation atlam nation atlam nation at
adhesi ve | ayerroonr oonr oontr oont oom

(D) t enper at ur et enper at ur et enrper at ur et enper at ur et enper a
ture Die bondingDifficulty in property of the
GoodGoodCGoodGoodbondi ng at adheS|ve Iayer C100C Di ci ng
propertbeodGbodGﬁBB@@gE@ﬁeGPEU

pr op%t yGoodGoodGoodGoodGood Heat resistanceGoodGoodA
it t IFBS iR AdNEPIve O R Prersnt MeRia Aen Repisedags i@ 4i¢ bonding

adhesi,ve of the present, |nve tio can be uagmhas

The
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CLAIMS: 1. A film adhesive conprising an adhesive

layer (C) maminly containing a thernoplastic polyimde

having a glass transition tenperature of not nore than

- 100C
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and an adhesive | ayer (D) having a storage shear
nodul us of not nore than 106 Pa at 50C. The film
adhesi ve according to claim1, wherein the film
adhesive further conprises a base material (A) and an
adhesive layer (B). 3. The film adhesive according to
claim2, wherein the base material (A) is a film
having an el astic nodulus in tension of not nore than
500 MPa at 25C. 4. The fil m adhesive according to
CLAIMPm 2 or 3, wherein the 180 peel strength between
t he adhesi ve |layer (B) and the adhesive layer (O is
from0.1 N125 mmto 2.5 N25 mm 5. The fil m adhesive

accord| one of clai to 4, rein the . |
1. Sned V&Y 9ds8¥ & ing: .agegﬁﬁew\f@si'%areeﬁ‘#ﬁo@ﬁwvoﬁomamme a
her noset iLn, and o
DAL P DRSS blped danSoh P s seRihsivdoany 1007
Y | 6
an%&'&dgﬂﬁgt !ager qu‘la(lfgné@l %g%‘é%o %rrarnﬁg&flgé gtg% | neééle%am ° Pa at
sofacting a d| am ne conponent containing a di am ne
having a chained polyether in a nolecule with a
tetracarboxylic di anhydride conponent. The film
adhesi ve according to claimb5, wherein the polyimde
2.1 s aThelfith diesiodaatsraigbly ¢i@act] Weird iR adhesive further
conmponent contai ning a di am ne having at |east one .22
comppeses|d askyokterial (Aparelsn adhesivetdyec (B)e and a di am ne
havi ng a chai ned polyether in a nolecule with a
tetracarboxylic di anhydri de conponent, and havi ng a
glass transition tenperature of from40C to 100C.
3. A fillhe alah@@?e@efemﬂm tagladm 2 ihatHH ﬁ@th@ewtyﬂah(ﬂ)els a film
having a glass transition tenperature of not nore
hayipg an ¢lgsie maﬁwuw]tsw%n A mare hep S9RMIPae#°6f an
adhesive layer (C) having a storage shear nodul us of
not nore than 5.0 x 106 Pa at 180C when it is

4 The" T S affbeche STREIR M Gl 2o wrBoiley SR pRg strenath
be@ABA e SalRHE" % ér?tj 1 8&9@',-&3 &Y pgrfJ)F/hO1 N/25 mm to 2.5

conposi fion co I‘IS rnDp St m de
N/2had. ned by '

5. The film adhesive according to any one of claims 1 to 4, wherein the adhesive
layer (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 to claim 5, wherein the polyimide is a polyimide
obtained by reacting a diamine component containing a diamine having a chained

polyether 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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reacting a diam ne conponent containing a diamne

havi ng a chai ned polyether in a nolecule with a

t et racarboxylic di anhydri de conponent, and a

thernosetting resin as essential conponents. 10. The

fil madhesive according to claim8, wherein the

adhesive layer (C) is conposed of a resin

conmposition conprising a thernoplastic polyimnde

obt ai ned by reacting a diam ne conponent containing a

phenaligihydropgharagp it a I"ég%@'%ﬁ'éd pisigiaing baving dr ehajnedgraligther in a

mpl ecul e and a di am ne havi ng a chai ned pol yet her

mq’??l@ Yith adgiracarhplic a'aFE¥qff§6aCi°HmPntc apd HAWDY & QJ%SS transition
one n av a glass transition tenperature
te"&‘? f"@bdj@o@%g%nd a thermosetting resin as
essentl aI conponents. 11. A sem conductor package
manuf actured by using the fil madhesive as described

8. in anif %ghggive‘:}:cﬂhﬁﬁ‘tirﬁg 3 ﬂ]&\mOplggﬁc polyimide having a glass transition
temperature of not more than 100°C, and comprising at ieast one layer of an 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.

9. The film adhesive according to claim 8, wherein the adhesive layer {C') is
composed of a resin composition comprising a thermoplastic polyimide obtained by
reacting a diamine component containing a diamine having a chained polyether in a
molecule with a tetracarboxylic dianhydride 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 a 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.

1. A semiconductor package manufactured by using the film adhesive as

- described in any one of claims 1 to 10.
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