1 SPECI FI CATI ON ADHESI VE FI LM FOR SEM CONDUCTOR AND SEM CONDUCTOR DEVI CE
THEREW TH 5 TECHNI CAL FI ELD [ 0001] The present invention relates to an
adhesive filmfor a sem conductor and a sem conductor device therewth.
BACKGROUND ART 10 [0002] An organic sulistrate such as a

bi smai ei m de-triazine substrate and a polyimde substrate has been
increasingly used instead of a lead frane in recent sem conductor packages.
[ 0003] 15 The above seni conduct or SpEcKAGRTEDNt ai ns, as conponents, a

sem conductor elenent, a supporting nenber for nounting the sem conductor
el ement and a encapsul ation material, and, for exanple, a polyimde series
adhesive filmfor a sem conductor has been used for bonding the

sem conduct or MHES®At FIAM ECRhEFMEOROCTARNANIMSIIEONIUCTCRa DEVZIOE SBRRGAAHUCt or

el enent. [Patent Docunents 1] Japanese Lai d-open patent publication NO
1994- 264035 [Pat ent Docunents 2] Japanese Lai d-open patent publication NO
2000- 200793 25 [Patent Docunments 3] Japanese Lai d-open patent publication
NO. B003rEeAdRBIDFBSEIDOSURE OF THE | NVENTION 2 [ 0004] However, the rel ated
art described in the above patent docunents

[0001]

The present invention relates to an adhesive film for a
semiconductor and a semiconductor device therewith.
BACKGROUND ART

10 [0002]

An organic substrate such as abismaleimide-triazine substrate
and a polyimide substrate has been increasingly used instead of a lead
frame in recent semiconductor packages.

[0003]

15 The above semiconductor package contains, as components, a
semiconductor element, a supporting member for mounting the
semiconductor element and a encapsulation material, and, for example,
a polyimide series acdhesive film for a semiconductor has been used for
bonding the semiconductor element and the supporting member for a

20 semiconductor element.

[Patent Documents 1] Japanese Laid-open patent publication NO.
1994-264035
[Patent Documents 2] Japanese Laid-open patent publication NO.
2000-200793

25 [Patent Documents 3] Japanese Laid-open patent publication NO.

2003-96426

DISCLOSURE OF THE INVENTION



has roons for inprovenent in terns of the follow ng points. There has been a
probl em t hat when a known adhesive filmfor 5 a sem conductor is used for
prepare a sem conduct or device having a structure where sem conductor

el ements and an organi c substrate are 5%onded, cracks tend to be forned,

| eading to lowreliability. For the purpose of the present invention, there
has been found that the above sem conductor device can be nade nore
reliable 8504ﬂ0 controlling a mnimumelt viscosity to 0. 1 Pasto500 Pasboth
inclusivé Ina tenperature range of 50 Cto 180 C both inclusive at a

-ri ‘ f. .10 ' f

vol Bt1 e componit TS, gToEor Tlel ! Rt R B S e e PO, °

ovent | Ofas DELE IS DLpvL 0, AN AffeShieoEl LTl A8y gg0duet of
iC i ) “and " a’

conprising a thernopl astic resin . an epoxy Tesin curing agent

(O, wherein a nninmumnelt viscosit f .the adhesive film.for_.a

sem conduct or ighb?]ie |9§§ ?%e%ﬁoprﬁéierg t%lgtthwﬁﬁ%lauz(f}f?‘émi éhae%léfr(?p %%Ttﬁ'oér range
of 50.C to 180 C both inclusiye 20 at a tenperatuag-risecggte OL 10 ¥ mn
from 7 oofh TN ETand YT HNeRECBITY S SEMEECHALEr T RIS LE S5 DV DA | ess.
An adhesive filmfor a senicoqﬂgftor gf t he present inventiog has a
parti cul SFTFEHYE SR AT hErAHET O PEEBRIES a0 7 par9q7 ol SHPSEERpRrHtur e
range. The tenperature range is that which can be set when 25 applying a
film anBORRRH dFasdifesrie FPI0R frMe%endfasnttctorldr ferndabpttlsent
invention is applied at a tenperature near that giving the mninmm nelt
viscosity, a mel{o%itEedsiuBpseart hEeaypsepti Heanyiogw treaa Nes gsnafowr a
circuit substrate with the adhesive with no voids. Since a fiIIjn%éhnaterial
cont ai ni AgakuEhe vaPare | eanifeelugites §agésewhpehPealidee cratksreliglentdnt of

volatiles can be at the sanme tinme controlled to 5.0 % or
10 controllingaminimummelt viscosityto0.1Pa*sto500Pa-sbothinclusive

in a temperature range of 50 °C to 180 °C both inclusive at a
temperature-rise rate of 10 °C/ min from room temperature and a content
of volatile component to 5.0 % or less.

[0005]

15 According to the present invention, there is provided an
adhesive film for a semiconductor, comprising a thermoplastic resin
(A), an epoxy resin (B) and a curing agent (C), wherein a minimum melt
viscosity of the adhesive film for a semiconductor is 0.1 Pa-s to 500

Parsbothinclusive in a temperature range of 50 °Cto 180 °Cboth inclusive

2 at a temperature-rise rate of 10 °C/min from room temperature and a

Q

content of volatile materials is 5.0 % or less.

An adhesive film for a semiconductor of the present invention
has a particular range of a minimum melt viscosity in a particular
temperature range. The temperature range is that which can be set when

25 applying a film, and when an adhesive film for a semiconductor of the
present inventionisappliedatatemperaturenearthat givingtheminimum

melt viscosity, a melt viscosity can be appropriately low to £ill gap



| ess, to prevent void formation due to gas generation. 5 [0006] A

sem conduct or adhesive filmof the present invention may be used to closely
bond a sem conductor element to a supporting nenber for nmounting a

sem conductor elenent, particularly an grganic substrate wth no voids, so
that a highly reliable sem conductor devVice can be 10 provided. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0007] These and ot her objectives, features and

advant agey wLLobe. JfLLber. g earby indenstand Wid hor gl er enge Lo thes g

sui table’e descri e acconpanylng raw ngs

bel ow. [ 00081} G, 3ehennt | caldy. %ﬁggsﬁe%er%'t%g | onshi . 0y, 2. 081 £yl pgosi ty

to a tenper ure an—a S|ve a’sem e preésent
invention. 20 F r 0SS- sectlon I V|eM/schenat|c | 1 tgatlng
on exanmpPeCon 5" S LBTALLEGT HBVICE of PRV SOl T Avaeran e sk

FOR CARRYI NG THE | NVENTI 0099 ég ghe5|ve f|In1for a senlconductor
of the p §S8nt “PnRERITOn VIS F8TEAChhetiv &S P POPCH 'S8 ‘conduct or

conpr q%o% hermopl astic resin (A) , an epoxy resin (B) and a curing
agent Y( O erein a nininun1 melt viscosity of the adhesive filmfor a

seni conductor i s 0 1 Pas to 500 Pas both inclusive in a tenperature range
of 50 Cto 180 CB ESWHC?%WQPQI\/édHFSéV?e%Hé‘%&uFQerPE%S?%ftel n?‘ 6O/ RN from

room tenperature and a content of volatile naterials is 5.0 %or |ess.
[ 0010] be used to closely bond a semiconductor element to a supporting member

formounting a semiconductor element, partlcularly an organic substrate
with no voids, so that a highly reliable semiconductor device can be

10  provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

These and other objectives, features and advantages will be
further clearly understood with reference to the suitable embodiments

15 described below and the accompanying drawings below.

[0008]

FIG. 1 schematically shows a relationship of a melt viscosity
to a temperature for an adhesive film for a semiconductor of the present
invention.

20 FIG. 2 is a cross—-sectional view schematically illustrating
an example of a semiconductor device of the present invention.
BEST MODE FOR CARRYING CUT THE INVENTION
[0009]

An adhesive film for a semiconductor of the present invention

25 is an adhesive film for a semiconductor, comprising a thermoplastic
resin (A), an epoxy resin (B) and a curing agent (C), wherein a minimum

melt viscosity of the adhesive film for a semiconductor is 0.1 Pa-s



5 When a sem conductor device is prepared by bonding sem conductor elenents
to a supporting nenber for nounting a sem conductor elenent using a
conventional adhesive filmfor a sem conductor, a polyimde series

sem conduct or adhesive film there havg been problens in terns of
reliability such as generation of cracks 10 in an adhesion interface. W
have intensely investigated conventional sem conductor devices taking

advant age 0§o ré?sﬁ%()%‘ggﬁ' ﬁﬂ?i Rl Y9l 8 er%%%@eaEQHi% &k SRMRIraphyo(LAT) ,

and have inally en usi ng onvention adhesive filnfora

sem condygtpr ; QY&’% Stor nedbgl urd ?&%CQQQHCBW 18 e@?fﬁ)} ) i room

supportl ng I'TE a sem conduct or el enent 1 medi ate ter

prepari “Qeﬂ%éﬁé‘%&%‘%%ﬁt ar devLge. %ﬁ Q%Qtﬂ@%@’@@f‘%@% hag begp pram nent

when using an organic substrate having a netal interconnect in its surface
as a supggbghgg menber for nounting asem conductor elenent. It can be
consi der t 20 when a netal interconnect is fornmed on an organic

substgate, a thlﬁ%&$ffy fﬁ?%ﬂ%ndﬂE%rgong ﬁ(xgaQ§esEg%$aggda syl sﬁgﬁ%c whi ch

cannot be sufficien Wi th an adhesi ve T or a se
during bhonding.wi.th a enlcondgptor elenen%inlead%&% to v0|ds and thus to

deterlora?m6ﬁ0%% 1%Fia8|?m?9t52 [Oﬁlmeﬁggum AT ?fF%PQE%nglfilng
o Trr e AL Bl 18,5, Man e v Sepsti o an agesve 11
e AL ot S-S e e
adhesi on tenper at ur 5 W have f tq) in th geseg&‘%nvent on. .
re||ab||p?ye en pro lemSletermsca lla 111tysu. generation of cr S
10 inanadhesion interface. We have intensely investigated conventional
semiconductor devices taking advantage of cross~sectional analysis and
scan acoustic tomography (SAT), and have finally found that when using
aconventional adhesive filmfor asemiconductor, avoidis formedbetween
a semiconductor element and a supporting member for a semiconductor
15 element immediately after preparing a semiconductor device.
[0011]

The phenomenon has been prominent when using an organic
substrate having a metal interconnect in its surface as a supporting
member for mounting a semiconductor element. It canbe considered that

20 when ametal interconnect is formed on an organic substrate, a thickness
of the interconnect causes gap on a substrate, which cannot be
sufficiently filled with an adhesive film for a semiconductor during
bonding with a semiconductor element, leading to voids and thus to
deterioration in reliability.

25  [0012]

Assuming that insufficient filling of irregularity might be

due to a high melt viscosity of an adhesive film for a semiconductor



a sem conductor device can be inproved by properly filling the above voids
by adjusting a nelt viscosity during adhesion of an adhesive film for a
sem conductor to 0.1 Pas to 500 Pas both inclusive which is adequately

| ower than a conventional nelt viscosi%y and controlling 10 a content of
volatiles to 5.0 %or less. Furthernore, thermal damage of a sem conductor
el enent can be prevented by adjusting a tenperature giving such a nelt

vi scosi ty, 10,0 ;G105 180 er%&éd}féc%’%v%]e% Pisdayig! abt vel yod pyefidhan a

ic
conventi onal adhesion tenperature. 0013] 15 In the present invention, if

am ni ”“”Egﬂniéféécﬁ%o&y%%%%gfgijo& s a@&ﬁre@ftf%&g? é&rtu%&gxbeg %’Lgfnh fdiclusive

at a tenperature-rise rate mnis O. s bot

LIC us! vSen URIBA UL 180G LDAL OhA 00 (NSSTLDLINLABLL Mopeosi i can be
enpl oyed™ as an adhesi’on tenperature t0 Select a proper adhesion

tenperature, ﬁg§£90$%$1érg§|£ viscosity in the present invention can be
det er ni n8d %y apﬁ1 ing a .He%r force at a frequency of 1 Hz to a film

sanple at a tenperature-rise.rate of, 10 G mn using,. for exanpl a
CheomBter  whi che S47%, 7 SUBAI Y dpt Yh Ao T REL ithent 1 280 6B 6P 6 1
schematical |l y shows an exanple of relationship of a _nelt viscosity to a

C epor at ST SO NCAGRets VB P or A RS ENE SO ECOBE Y Tor MG pRacite

i nvention. The ordjnate represents a nmelt viscosity (rj) and the 3$ ci ssa

r epr esent 135 PYFEINEUNG 7 PPLE VASCRahEE V1T %ﬁhqsépnéj’iséﬁaéj&ﬁé&&’ff 15]%% t he
present invention has a feature that as shown in FIG, 1, in the course of
heating tHe ARREEICPBMWFLAT Y Ca LsEfT & ohiritbPas St ek 25cduse Vet $hhel tishg

tenperature at a tenperature-rise rate of. 10 Cmn, a nelt viscosity
reduces FRCERmECSHI tlioaqerst:]a@ré a(,qppgﬁpw?rhal melt viscosity and controlling

10  a content of volatiles to 5.0 % or less. Furthermore, thermal damage
of a semiconductor element can be prevented by adjusting a temperature
giving such a melt viscosity to 50 °C to 180 °C both inclusive which
is relatively lower than a conventional adhesion temperature.
[0013]

15 Inthepresent invention, if aminimummelt viscositydetermined
in a range of 50 °C to 180 °C both inclusive at a temperature-rise rate
of 10 °C/min is 0.1 Pa-s to 500 Pa-s both inclusive, a temperature near
that giving the minimum melt viscosity can be employed as an adhesion
temperature to select a proper adhesion temperature.

20 [0014]

A melt viscosity in the present invention can be determined
by applying a shear force at a frequency of 1 Hz to a film sample at
a temperature-rise rate of 10 °C/min using, for example, a rheometer
which is a viscoelasticity measuring instrument.

25  [0015]

FIG. 1 schematically shows an example of relationship of a

melt viscosity to a temperature for an adhesive film for a semiconductor



the figure), reaches the mninumnelt viscosity (r)i) at a certain
tenperature (tl) and then increases (Arrow B in the figure) . FIG 2 shows
an exanpl e of a sem conductor device having a adhesive filmfor 10 a

sem conductor of the present invention.,As shown in FIG 2, a sem conductor
el ement (2) and a supporting menber for nmounting a sem conductor el enent
(3) are bonded via an adhesive filmfor a sem conductor (1). [0016] 15

Here, thgradhesive il m&&{tiaoé.emrﬁ@ngy&wté Sepeskgned 4 qe1Rayes@ TRl num

melt viscosity of 0.1 Pas to 500 Pas both inclusive 1n a range of 50°Cto

180 C. The, nelg _t\ﬁkls&?%it%saipgem@é&‘i Ve dmpBatie (€) 100PauNBLB0L i 1

i nclusive, particul ar s to 50 Pa- s i nclusive. W I's 500
P Y . . . . . q
I g A e

can be f I:LlnlE% 1\/)h%n tihte cio%ros'el tpﬁeaéir?r tH%%%lhegﬁ(.sg%Eh}ﬁeforul %%?éoﬁ&fct%%hesi ve
filmfor "3 ‘seri conductor can be prevé%te to reduce a risk of contamnation
f th i t, .and idf ti b ted d
ont 1 o P oS oe 08 FrEma Ha o SARPEr et 8 SEMBs St T Bttt or

i . duri th [, i th dhesi filmf .
2 e UL A el A9y ST UL L e L ROhes e L 0oy Aisved by
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isahighl¥-flomable | ow nol ecul ar nmononer containing which is liquid at 25
C. Here, ‘BPPSTROMS dithg HHoAGRet ot 2T ALEPY P a4t 58° EL1RIR ni nbub? e t

viscosity can be designed to be in the above range while pr,eventingflsﬂ
%ting

i ncr ease SPAYS tHCRIABRES 6 £ ETHARESIFE OF | d9H o6 hal SehPcdiu sy [+

'n 10 a semiconductor of the present invention. As shown in FIG. 2, a
semiconductor element (2) and a supporting member for mounting a
semiconductor element (3) are bonded via an adhesive film for a
semiconductor (1).
[0016]

15 Here, the adhesive film for a semiconductor is designed to
have a minimum melt viscosity of 0.1 Pa-s to 500 Pa-s both inclusive
in a range of 50 °C to 180 °C. The melt viscosity is preferably 1 Pa-s
to 100 Pa-sbothinclusive, particularly 5Pa-sto 50 Pa-sbothinclusive.
When it is 500 Parsorless, flowabilityduring thermocompressionbonding

20 is so improved that voids between the film and a circuit formed in the
organic substrate canbe filled. When it is0.1 Pa-s ormore, excessive
flow of the adhesive film for a semiconductor can be prevented to reduce
a risk of contamination of the semiconductor element and void formation
can be prevented due to entrainment of gases from the organic substrate

25 Dby the adhesive film for a semiconductor during thermally curing the

adhesive film for a semiconductor.

(0017]



i nprovenent in workability. Alternatively, a conmponent such as a nononer
having an 10 intranol ecul ar radi ati on pol yneri zabl e carbon-carbon doubl e
bond nmay be added, which is inert to the thernoplastic resin (A , the
epoxy resin (B) and the curing agent (£ and is liquid at 25 C. Specific
exanples include ultraviolet curing reSins consisting mainly of an acrylic
conpound; ultraviolet curing resins consisting mainly of an urethane 15

acryl ate ol i gomeqy, 118, ROLYRSHGH with ¢t 4??@@?5310631]}’ 'c%%le?é)'aicﬂ%‘éééistﬁ{‘g methoq

ultraviolet curing resins consisting main east one ecte

o ot ! Y Ul bhenol e Ln addition
the e Cra %R%Prg?/ﬂas B el iR A9 am%:gg? lgé‘selglo Bl B lrd % drd;0n

the m ni numviscosit arned by ’incr n ten oxy

i B d, th i t to the . t | i i .
oot N, (B0 SUL00, AOSE (90t 06 A0S TEPL BN GESSE ok e
of the therno astic r esi

sin (A s "a" parts.by. weight; . tent of .the
epoxy resPH e?%‘m%nmEQPF% g%ﬂ;ﬁh@ﬂaﬁt,lﬁﬁhlﬁ %Hﬂfgg?to?5fﬁg cliPffig Hgent
(O is "c" parts by weight.  [0018] 25 A cqontent of .vol atil i n_an adhesive
£ m Bor SarB3h S RIBETORCE 3Pt  DIaaR = drenbt o mH8T800 ey v adesTiohe
vol atiles may include  an unreacted thernosetti resin contained in the
adhesi ve SBPIR €65 18§95 EiPEo M o?bQNﬁiﬁﬁﬁth%?{E%IH&eXE?F%EPtH%§r§8ﬁ3§VVe
filmfor a sem conductor and jts deconposition products and materials not
i nvol ved taFk1PRes t Abr FRP BARERY S St dPtarf THIGONGEEbAPosFEF O Hibddtt s.
Particularly, by using a filmfree of materials not involved in the 5
t her mal ABPFAYCPREEtiTbOrX3PdAtERt of the volatiles can be 5.0 %or |ess.
Speci fic exanples of the volatiles include ultraviolet curing resins such

as conpounds havPhECBNIHEIH)Y ack yFPEPYISUD; S'erll aft PaiBIBeT ditilpg an

initiators such as benzophenone, acetophenone, benzoin, benzoin
intramolecular radiation polymerizable carbon-carbon double bond may

be added, which is inert to the thermoplastic resin (A), the epoxy resin
(B) and the curing agent (C) and is liquid at 25°C. Specific examples
include ultraviolet curing resins consisting mainly of an acrylic
compound; ultravioclet curing resins consisting maini_y of an urethane
15 acrylate oligomer or a polyester urethane acrylate oligomer; and
ultraviolet curing resins consisting mainly of at least one selected
from the group consisting of epoxy resins and vinylphenol resins.
In addition, the minimum viscosity is obtained by increasing
a content of the epoxy resin (B) and the curing agent (C) to the
20 thermoplastic resin (A). Specifically, it can be obtained when
0.1%a/(a+b+c)<0.5, wherein a content of the thermoplastic resin (A)
is "a" parts by weight; a content of the epoxy resin (B) is "b" parts
by weight; and a content of the curing agent (C) is "c" parts by weight.
[0018]
25 A content of volatiles in an adhesive film for a semiconductor
of the present invention is 5.0 % or less. The volatiles may include

an unreacted thermosetting resin contained in the adhesive film for



i sobutyl ether, benzoin methyl benzoate, benzoin benzoic acid, benzoin 10
nmet hyl ether, benzyl phenyl sulfide, benzil, dibenzyl and diacetyl. The
anount of the volatiles in the present invention is, for exanple,

determ ned as a weight reduction in an gdhesive filmfor a sem conductor
cut into a 50 nmx 50 mm square after h€ating it at 200 C for 2 hours. A
content of the volatiles in the present invention is 15 preferably 5. 0 % or

| , ti arl i 3 0 | . T : ! | it
ess, par] ISce%lq#ﬂ“fé%e%%e%?hﬁ?Cglﬁgﬁc%gjr:y'géém Eﬁe‘l’c?je %%d%cﬁlﬁngvft%go ity

of an adhesive Oor a se isre ilm

by heat| ng..,19,0ase0US §QURONENtS 8L E; OPRELALEM Lf6QOLLDE. {1k ;50,1 hat the

adhesi ve Oor "a sem condu cure VOl ormation, and
t heref or.e, %%5 a seqiconductor devi ce %g %s hea eq)to a high tgggeégture
by a ref Tow tver GlFing ol FRECThET @aYi thebh FPriHnSed BBalPd dr Sk
formation _due to thermal expansi of voids in the filmcan be prevented.

[ 0075] PGS stHhas o Dt - Banesr k" e Phrmat e SoRtnes Do SRk AE. Eo%
present invention has a die-shear strength _of preferably 1 MPa aqr re,

mor e §r ef &1eaBRY SURPY dicamdr e ThuO™ Of S GRddLEBr eI s ® Phat ed
to a high tenperature by a ref |ow oven during pountjng the device 9 on a
printed b&&cd, deeathierEeanécs PadhesiVrtidrEctEPNTG PERr R IGE CPFEvent ed,
resulting in prevention of ref |ow cracks due to detachnment. A die-shear

st r engt h 1§ iRga3ififeds GSMRGURAS AFp1i8pt éparFeP Y L iSaheiiohARg Uik radhessve
filmfor a sem conductor between a silicon chip 5 .

Wi t hasi z sOfARGrirditdat R e INeSs? P BTN CalFiCHtRPERRPER - PENA21ihePSTBRIT at e
coated with a solder resist (TAIYOINK MEG Co. Ltd.: trade nanme AUS308),
whi ch i s itsiedntyhethan, yormmsndssdry lape1 B E  dprn BN I enzdi seeldnbenhein
thermally cured, and determ ned as a shear strength observed by holding the
sanpll® omeahiydt ephex e kenzadoriivt 20 f9de, dprhaidendappnyyhgnd diacetyl.

The amount of the volatiles in the present invention is, for
example, determined as a weight reduction in an adhesive film for a
semiconductor cut into a 50 mm x 50 mm square after heating it at 200 °C
for 2 hours. A content of the volatiles in the present invention is
15 preferably 5.0 % or less, particularly preferably 3.0 %$ or less. Thus,
when a melt viscosity of an adhesive film for a semiconductor is reduced
during curing the film by heating, no gaseous components are generated
from the film, so that the adhesive film for a semiconductor can be
curedwithout void formation, andtherefore, when a semiconductordevice
20 is heated to a high temperature by a reflow oven during mounting the
device on a printed board, crack formation due to thermal expansion
of voids in the film can be prevented.
[0019]
After adhesion, the adhesive film for a semiconductor of the
25 present invention has a die-shear strength of preferably 1 MPa or more,
more preferably 2 MPa or more. Thus, when a semiconductor device is

heated to a high témperature by a reflow oven during mounting the device



10 to the sanple a shear stress at a rate of 0. 5 mMmimn fromthe silicon
chip side. [0020] The present invention relates to an adhesive filmfor a
sem conductor containing a thernopl asti c resin (A), an epoxy resin (B) 15
and a curing agent (C) . There will bedescribed each conponent in the
adhesive filmfor a sem conductor of tr?e present invention. The follow ng
description is for illustrative purposes only and does not I|imt the

present 'Ifs\éeg%%a LAY, m%mekfeo&}é £ 020185 1 lb?mﬁﬁog@é eferauc%ﬁeheégrpeleast' c

resrn(A a thernoplastic polyner resin, typically has

2;;2;: gs |%tcﬁ%%e po%yr m (:ri%aﬂl ggre\rqgnﬁ&?ayr m de ty%%a%sg?ﬁé%gﬁ%%t%g?%ggll get her
ol yart o ot do BT SReab oo oL Y AR PR SL RS IS AED Bonarsd) b o

pol yam de-i m de ‘resin, ‘and esi ns suc as ac e ‘copo

[0022] Ampng these, acrylic r are refer bl.e. An acr resin.,10 can
prove TR st onete’ paiiued Srlh e AR Gt R e 40 Lt

tenperature. Herein, the term’ in|t| aI adhesrveneszﬁgré ? . adhesi veness in
an i tr‘éﬂt%?ééée@ff %@%?Bﬁaﬁ% KB8AT ContPdbRN PSS e Bl éifplﬁ&rlf‘?ng

menber in _an adhesive filmf em conductor, th siven

bef ore c%lrlk?%tgrazfﬁ SORESH VE F‘n?‘? era@éf’r?Eo% rﬁ% ’?%5@] 1ﬁgarzrt)ﬂa € resin
nmeans a resin b% gd on acrylic acid and jts derivative g@ Jmai nijre%artr ng
mononer sRAHEUPPPE) exisied Sitarugee It inererees sed G ¢>%cidanfetthderyli ¢

acid, acrylates such as nethyl 10 acrgl ate and ethyl acrylate, nethacryl ates
such as }@eg;rpdﬁgeﬁééemné%bycured and etermlnedasashearstrengthobserved

by holding the sample on a hot plate at 260 °C for 20 sec and then applying
10 to the sample a shear stress at a rate of 0.5 mm/min from the silicon
chip side.
[0020]
The present invention relates to an adhesive film for a
semiconductor containing a thermoplastic resin (A), an epoxy resin (B)
15 and a curing agent (C). There will be described each component in the
adhesive film for a semiconductor of the present invention. The
following description is for illustrative purposes only and does not
limit the present invention in any manner.
[0021]
20 As used herein, a thermoplastic resin (A) means a thermoplastic
polymer resin, which typically has a principal chain skeleton having
a linear chemical structure. Specific examples include polyimide
resins, polyimide type resins such as polyether imide resins, polyamide
resins, polyamide type resins such as polyamide-imide resin, andacrylic
25 resins such as acrylate copolymers.
[0022]

Among these, acrylic resins are preferable. An acrylic resin



and ethyl nethacrylate, acrylonitrile, acrylam de and the |ike, and
copolyners with anot her nononer. In the present invention, acrylic resins
(particularly, acrylate copolyners) based on a conmpound having, for

exanpl e, an epoxy 15 group, a hydroxygroup, a carboxyl group and a nitrile
group, are preferable. Thus, adhesivenéss to a bonded material such as a
sem conduct or el enent can be inproved. Exanples of a conpound having any of

the abOV@aB%ﬂ&@kn%?&&p%dh%wgﬁegé Yeicduke et hacr ybatys aRavi pgnsfc giyci dyl
et her group, hydroxy nethacryl ates having a hydroxy group,
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nitrile group. Anpng these, acrylate copolyners having a nitrile group are
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particul arl'y 1 nprove cont ent o a conpound having t

funct ongh, SraHRd: S ol b I LEAL S PEELEAN ¥ Sop 0 uBl oo, 10 00

by wei ght "bot I'nNc i'v par pre erably welght fo % b

melgh both |ncIu5|ve o the total of the acr.ylic resi nt.ent of
/éby mel&qﬁ o fore ?éﬁf sad't'd é*?ec??%%eH%%Toggnenﬁggﬁc gﬁéélveness

mhlle [ﬁﬁ%#%by wei ght or less may lead to sufficiently controlled adhesi on
force to ve morkability 5 [0025] A meight aver age nol ecul ar wei ght of
t he thernopl asti re5|q_ % used in the ent |nvent|8n is prefg %ggy
100, 000 or nore, “"gHErticyl & W‘ ﬁ}eéir“érab’ﬁﬁp 2980 Yo 2t B60° G

wei ght - aver age . nol ecul ar wej is within the above . ran osltab I|tyof
anadhesi #8T193F1Yon #Or" & B et B Sbe pEECEELFaF 9mpﬁ%$o%%

Furthernore, when a wejght-agverage nol ecul ar weight is within the above
r ange, apolymers of acryliic acid, methacrylic acid, acrylates such as methyl

10 acrylate and ethyl acrylate, methacrylates such as methyl methacrylate
and ethyl methacrylate, acrylonitrile, acrylamide and the like, and
copolymers with another monomer.

In the present invention, acrylic resins (particularly,
acrylate copolymers) based on a compound having, for example, an epoxy

15 group, a hydroxy group, a carboxyl group and a nitrile group, are
preferable. Thus, adhesiveness to a bonded material such as a
semiconductor element can be improved. Examples of a compound having
any of the above functional groups include glycidyl methacrylate having
a glycidyl ether group, hydroxy methacrylates having a hydroxy group,

20 carboxymethacrylates having a carboxyl group and acrylonitrile having
a nitrile group. Among these, acrylate copolymers having a nitrile
group are particularly preferable. Thus, adhesiveness to a bonded
material can be particularly improved.

[0024]

25 A content of a compound having the above functional group is,

but not limited to, preferably 0.5 % by weight to 40 $ by weight both

inclusive, particularly preferably 5 % by weight to 30 % by weight both



t hernopl astic resin alone does not substantially exhibit curing behavior by
heating even when the resin has a thernoplastic functional group. [0026] 15
A glass-transition tenperature of the thernoplastic resin (A) used in the
present invention is, but not limted 9, preferably -20 C to 60 C both
inclusive, particularly preferably -10 Cto 50 C both inclusive. Wen a
glass-transition tenperature is -20 C or higher an adhesion force of the

adhesi veihil iy ta sgal eonUCOEhaBYCBE 120 reenhl Ol A eshritenef bechivel vy
i nprove workability. When a glass-transition tenperature is 60 C or |ower,

| ow t enpRE By B rRHRaR] ¥ €BES ot R2€ 1 BRI RH b AP 2H adh &ORt@RE sOTwHiNG
thernopl astic resin (A used in the present 25 invention is, but not

limted Loy @r@'lé%%w Or hs@/ {25 DEGH<E0. Rof f1RF €nt Py & 8HABNYed adhesion
0. 15<a/ (a+b+c)<0. 4, "particularly preferably 0.2<a/{(a+b+c)<0.3, wherein "a",

"b" and %ﬁEC@Hﬁ)qﬂ&k%ngW?%gggf%ﬁﬁﬁ thernoplastic resin (A), the epoxy resin

(B) and the curing agent rts by weight, respectively. Wien it is
0.1or§Dr§ O§I§positability of the resin conponent is inproved and tenacity
of the a %e5|be film for a sem conductor is inproved. Wen it is 0. 5 or

| ess, a filmadhesiv _nmay_hav L "pr ov I LLity during. adhesion
that circuit stgggelgﬁ§aﬁvoF%(%?€§§ﬁ S FaFggH%j%%gg?ﬁ?F%H@%H?ﬁg%ﬁéxfﬁ m

cchesive S8, Lherpcompreas! on Bonding. LOGAL AN, cRiOhdel 0 uoed
poL YT ESEIBIES el e, BLRNS ood e, SR e T B spOSIOL A Lupe
type epoéglégtigymefgﬂéqgﬁighfg%ﬁég%gggrange,depositabilityofanadhesive

10 film for a semiconductor may be particularly improved. Furthermore,
when a weight-average molecular weight is within the above range, a
thermoplasticresinalonedoesnot substantiallyexhibit curingbehavior
by heating even when the resin has a thermoplastic functional group.
[0026]

15 A glass-transition temperature of the thermoplastic resin (A)
used in the present invention is, but not limited to, preferably -20 °C
to 60 °C both inclusive, particularly preferably ~10 °C to 50 °C both
inclusive. When a glass-transition temperature is -20 °C or higher
an adhesion force of the adhesive film for a semiconductor may be

20 controlléd; to effectively dimprove workability. When a
glass-transition temperature is 60 °C or lower, low-temperature
adhesiveness may be improved.

[0027]
A content of the thermoplastic resin (A) used in the present

25 invention is, but not limited to, preferably 0.1La/(at+b+c)<0.5, more

preferably 0.15%a/(a+b+c)<0.4, particularly preferably

O.2£a/(a+b+c)£0.3, wherein "a", "b" and "c¢" are contents of the



resins, stilbene type epoxy resins, ortho-cresol novolac type epoxy resins,
phenol novol ac type epoxy resins, nodified phenol type epoxy 15 resins,

tri phenol net hane type epoxy resins, alkyl-nodified triphenolnethane type
epoxy resins, triazine-core-containing oxy resins, naphthal ene type epoxy
resins, dicyclopentadi ene type epoxy H‘ i ns, dicycl opentadi ene-nodified
phenol type epoxy resins, glycidylamne type epoxy resins, bisphenol-A

novol ac %%ggmgggggtfgﬁggﬁn %Qrgggg?ﬁQ§§PEQ9Y9|@ﬁ L @QJEPQKYiﬁgﬁﬁg?E?&ﬁS

napht hol type epoxy resins. A content of the epoxy re

pref erabl;y f%aqst%ﬁﬁjﬁeig%/ht \/\e"fés%@cg?(z?ggf €l {4 eubar Ly pref ?%\%%!ﬂ%ﬁgis?f{} s by

wei ght to part's ght t hernopl astic resin

f1 owabi | iotfytggr]%é&nig8ﬂ]g§§%\tor15n%¥ g%%é’g;:a %ﬂegen&f&}qg%n{:hgfac}h%%i%@og%][n{ esin

(B) is préferably s by we ess, particularly preéfer y 50
parts by or s_t.o 10 part wei t t her astic_resin

ight . b .ght_pof _th '
() - ThilT A5t Gy ro Bl PRib Yl ablaatobe o hey B
i d. 030] Th ' t. (. d i he . toi. i b
ppr ofr 1 4681 5261 %8 108 YO T HOCE Wi et Aet 68 Hoei PG Budrit Lo PS5,

epoxy resin. Specific exanples of the _curing agent ( used in th resent
i nvent i ort"i ABI YH&HA ﬁééﬁgg%t%dWﬁh&eaééﬁi§dgﬁﬁ%h&%ﬁg%%}w qafvenggﬁﬁines

such as diethylenetriamne, triethylenetetram ne and neta-xylyl enedi am ne,
ar omat i ¢ "HEFPARPHREESUER 88NddPdni nodi phenyl met hane, m phenyl enedi ani ne and
di am nodi phenyl 10 sul fone, and pol yam ne conpounds such as di cyandi am de
and orgaﬁpgzﬁgid di hydrazi de; acid anhydride type curing agents incl uding
aliphatic anhydrides such as hexahydropht halic anhydri de and

net hyl t et r ahydr opht BRPFE ZaiydriPdeuasd Hi o PECaeNE HHriCBesesaER tO

10 any of a monomer, an oligomer and a polymer. Examples include biphenyl
type epoxy resins, bisphenol-Atype epoxy resins, bisphenol-~F type epoxy
resins, hydrogenatedbisphenol-Atypeepoxyresins, aliphatictype epoxy
resins, stilbene type epoxy resins, ortho-cresol novolac type epoxy
resins, phenolnovolac type epoxy resins, modified phenol type epoxy

15 resins, triphenolmethane type epoxy resins, alkyl-modified
triphenolmethane type epoxy resins, triazine-core-containing epoxy
resins, naphthalene type epoxy resins, dicyclopentadiene type epoxy
resins, dicyclopentadiene-modified phenol type epoxy resins,
glycidylamine type epoxy resins, bisphenol-Anovolac type epoxy resins,

20 bromophenolnovolac type epoxy resins and naphthol type epoxy resins.
[0029]

A content of the epoxy resin (B) is preferably 10 parts by
weight or more, particularly preferably 20 parts by weight to 10 parts
by weight of the thermoplastic resin (A). Thus, flowability during

25 adhesionmaybe improved. Acontent of the epoxyresin (B) ispreferably
100 parts by weight or less, particularly preferably 50 parts by weight

or less to 10 parts by weight of the thermoplastic resin (A). Thus,



astrinmelliticanhydri deandpyronellitic-benzophenonetetracarboxylic 15
anhydri de; phenol type curing agents such as phenol novol ac resins, cresol
novol ac resins, phenolaral kyl (containing a phenylene or biphenyl ene
skel et on) resins, naphthol aral kyl resiqé, tri phenol net hane resins,

di cycl opent adi ene type phenol resins, i s(nono- or

di-t- butylphenol)propane 20 met hyl enebi s(2- propenyl ) phenol ,

propyl en I ] pr. :

i (2 pfc%'g%%% J?%ﬂia) s glﬁaflﬂhsﬁ&?a SQREAYHAXYI P&y LEELABPSvea.
4,4" - g@ E hethylldene)bls[z (2- propenyl ) phenol ],

4,4' - met ethylidene)bis[2-(1-pheny|ethyl)phenol] 25

(

4,4" - (1-nmet hyl et hyl i dene) bi s] 2- yI-6-h.dr h henol ,
j j‘ (i ne%ﬂylftgé?ldenﬁq%lé%?¢g§%2 S?g(%? p%%% thF%p eno tdtl fg "y be t

ne et r adecy n,the present invention, it is
o of o abPEPEUPECE SLY PG CEUr Ty agene Ao aeth%%.aﬁaualwsa@@& CEB0 pas
(30,000 c ess. Further preferable i uid cur t 25 C
havi g CEORECERTYY ofSPES LBAS TAUTUG0 Opeiore 1Ese, 85T Lot GrFFny" arhe
A SR Nt e B
certain
[ 0031] P%gé§r%gég curlngsa%g;%ﬁﬁié%eggﬁguhg t?gbgresqgt Incgﬁggﬁléﬂgld
phenol ¢ & s Spedt fisc qu eRvlendiaie netdde 10
bi s(nono- or di-t | phenol ) propane, nethyl enebi s(2-propenyl)phenol ,
propylenéﬁ¢§(§yth§§ﬁ¥ﬁ¥Bﬁ€moProm%?§{6?ﬂﬁ?6%§ﬁﬁl6&9§pﬁ%nyl]nethane

bi s[ (2- propenyl oxy) phenyl | pr opane
4, 4" - (1- FeeRyned hyhememetbrsp?2- 2Phrapengd)ipnéns| jnd diaminodiphenyl

10  sulfone, and polyamine compounds such as dicyandiamide and organic acid

dihydrazide; acid anhydride type curing agents including aliphatic
anhydrides such as hexahydrophthalic anhydride and
methyltetrahydrophthalic anhydride and aromatic acid anhydrides such
astrimelliticanhydrideandpyromellitic-benzophenonetetracarboxylic

15  anhydride; phenol type curing agents such as phenolnovolac resins,
cresol novolac resins, phenolaralkyl (containing a phenylene or
biphenylene skeleton) resins, naphtholaralkyl resins,
triphenolmethane resins, dicyclopentadiene type phenol resins,
bis(mono- or di-t-butylphenol)propane,

20 methylenebis (2-propenyl)phenol, propylenebis (2~propenyl)phenol,
bis[ (2-propenyloxy)phenyl]methane,
bis[ (2-propenyloxy)phenyl]propane,
4,4'-({l-methylethylidene)bis{2- (2-propenyl)phenol],
4,4"'-(1l-methylethylidene)bis[2-(1-phenylethyl)phenol],

25 4,4'-(l-methylethylidene)bis[2-methyl-6~hydroxymethylphenol],
4,4'—(l—methylethylidene)bis[2—methyl—6—(2—propenyl)phenol] and

4,4'-(l-methyltetradecylidene)bisphenol.



15 4,4 - (1- et hyl et hyl i dene) bi s[ 2- (| - phenyl et hyl ) phenol ],
4,4" - (1-met hyl et hyl i dene) bi s[ 2- et hyl - 6- hydr oxynet hyl phenol ],

4,4" - (I -met hyl et hyl i dene) bi s[ 2- et hyl - 6- (2- propenyl ) phenol ] and
4,4'-(1-nethy|tetradecy|idene)bisphenoh. A viscosity of such a liquid
phenol conpound may be controlled by a ﬁUcIear nunber "n" and/or 20 the type
of a substituent on a benzene ring. [0032] A content of a curing agent (QO
used in the pres?ﬁ'ttlég\f)%ts'e%@. 1 {B¥n DE Hletiar Tsnggef)é( galeylal, Bgaalr{&\ﬁ*d) of
an epoxy equivalent to a curing agent ‘equi val ent. 0% preterable that a
rati o of _an.epo 5 _tat L 0o of epo j ) 50,2 fungtignal 0
equivaleﬁ?gﬁﬁgt(%ﬂ%cgﬁiag é%éﬁ%n%8)8(§%?5§§§%$%g,3?y%$d£y&§58$@af%%{ #ﬁ a
phenol resin) is Q.5 or r articularly 0.7 or_nore., Thus,. heat
oot ot ande®ol 15T i TalREo VT I Por G Sh CORART O Fhy” be' RETOUEE The
ratio is . preferably 5 o0r, le articularly 1.3 or less. Thus, storage
Siabi 111 YiBroan aaRes] v" 71 1nih P0P SeRT douct BY R B LT ABroVeacS  {0033]
A curéng agent (C% used in the gresent invention is §rejegaglﬁﬁﬂa conmpound
repr edenPed BYTRY RILRT (BT LA S I FEPHeSEnt bd 2by- PPOPHA 35191 s a
pol ycondensati on product of an allyl phenal with formal dehyde, specifically
a poIycoﬁééﬁ%atP%H”ﬁﬂo@@@?séVen?S?Zyﬁ%éﬁﬁﬁﬁp}bﬁﬁﬁdWH’f@ p@@gﬁyeéﬁ OHOH CH2
| ] CH2 j L %Rl)p (R2)g )11 (R3)r wherein p, q and r represent an integer of
1 to 3, aAB3RL, R2 and R3 represent an allyl group. [0035]

Preferable curing agents (C) used in the present include 1iquid
phenol compounds. Specificexamplesofaliquidphenol compoundinclude

10 bis{mono- or di-t-butylphenol)propane,
methylenebis (2-propenyl)phenol, propylenebis(Z2-propenyl)phenol,
bis[ (2-propenyloxy)phenyllmethane,
bis[ (2-propenyloxy)phenyl]propane ,
4,4"'-(1-methylethylidene)bis[2~ (2~propenyl)phenol],

15 4,4'-(1-methylethylidene)bis[2-(1-phenylethyl)phenocl],
4,4'-(1-methylethylidene)bis[2-methyl-6~-hydroxymethylphenol],
4,4"'-(l-methylethylidene)bis[2-methyl-6-(2-propenyl)phenol] and
4,4"-(1l-methyltetradecylidene)bisphenocl. A viscosity of such a
liquid phenol compound may be controlled by a nuclear number "n" and/or

20 the type of a substituent on a benzene ring.

[0032]

A content of a curing agent (C) used in the present invention
may be determined by calculating a ratio of an epoxy equivalent to a
curing agent equivalent. It is preferable that a ratio of an epoxy

25 ratio of the epoxy resin (B) to a functional group equivalent of the
curing agent (C) (for example, hydroxy equivalent in a phenol resin)

is 0.5 or more, particularly 0.7 or more. Thus, heat resistance of



15 In the present invention, it is also possible to add a solid phenol
resin as a curing agent (C). Conbining a solid phenol resin my lead to
reduction in tackiness of an adhesive filmfor a sem conductor at room
tenperature, resulting in inproved morkgbllity. Furthernore, the solid
phenol resin refers to a general monone ol i gonmer or polymer 20 having at

| east two phenolic hydroxy groups which is capable of formng a
cross-1linked,struct a curing reaction with an epoxy, resi B) and
s 2 solfd 4HAE S e o SW%C%?&%%WOPG BB EHE e e PRI A

hovol's
resins, oIn vol.ac resins, phenolar nta| ing 1 | ene or
blphenyI%ﬁ tany Esilf fs'n§ﬁﬁ%ﬁ8Fg Ei&yf fe%?n S Ggﬂﬁﬁoﬁﬁﬁﬁﬁgﬁe
resins, cl op entadlen phenol_ resi ns, be used alone or in
eSS SLaYcl opentad ene, LYo DGOl o8l 1Sy MLED oG ¢ BT Y
contain, if necessary, a curing accelerator for accelerating a curing
reaction[O%%%bific exanples of a curing accelerator include am ne type
catal ysts such as imdazoles and 1, 8-di azabicyclo(5, 4, 0)undecene; and
phosﬁ%orous typé\@éFéﬂ?§@§ntsUHhU§§dﬂ¥HEﬁ%ﬁ?ﬁﬁﬁ%&ﬁﬁﬁﬁétlww1PG@§ﬂeE@@lY
adhesive f il mlayer of the(yresent i nventionmay, if necessary, further
cont ai n a e@nsiuNdgragententiad pay fprprby e ladhesho ep@deupd rRBreseiat by a
bonded material or to a resin. [0038] 15 A coupling agent may be a sil ane,
titani unfermalainiNums yepepolyrmmdengeaiPy prefiectabdy ansalhnkoheansd ¢Bdpl i ng
agent. Exanples of a coupling agent include vinyltrichlorosilane,

vi nyl t ri hetimobdedividene, speayficdletyhoxypsi | mpeycondensation  product — of
(3-(3, 4-epoxycycl ohexyl ) et hyl tri met hoxysi | ane,

y- gl yci dexypromderyilirehbhoxysi | ane,

10 [0034]

(1)

~wherein p, g and r represent an integer of 1 to 3, and R', R’
and R?_represent an allyl group.
[0035]

15 ~ In the present invention, it is also possible to add a solid
phenol.resin as a curing agent (C). Combining a solid phenol resin
may lead to reduction intackiness of an adhesive film for a semiconductor
at room temperature, resulting in improved workability. Furthermore,
the solid:?henol resin refers to a general monomer, oligomer or polymer

20 having ét least two phenolic hydroxy groups which is capable of forming
a cross-linked structure after a curing reaction with an epoxy resin
(B) and is a solid at 25 °C and an ambient pressure; for example,

phenolnovolac resins, cresol novolacresins, phenolaralkyl (containing



20 y-gl yci doxypr opyl met hyl di net hoxysi | ane,

y- met hacryl oxypropyl tri nmet hoxysi | ane,

y- et hacryl oxypr opyl nmet hyl di et hoxysi | ane,

y- met hacryl oxypropyl tri et hoxysi |l ane,
N—(3(aninoethy|)y-aninopropylnethyldiné#%oxysilane, 25
N- (3(am noet hyl ) y- am nopropyl tri met hoxysi | ane,

N- (3(am t hyl ) y- am no| l.trieth il . .

N e YL OB R L LN 308 e paplipeliiys resine

N- ph | -y-am | trinmeth il - chl | trineth i) :

y- mer captepPOBYP P HATOXGST P om® oY 3 PRBR AT ot By FIFTBL Hosy ST 2. dha

3-acryl oxy rogyltrinethoxysiLane. 5 0039]fA content of the above coupling
maguP nBEeT i MY o i” pPrErERIIY GfoE"Bart “UyF wei ght or nore,

agent is,
particularlé greferably 0.1 parts by weight or nore to 100 parts by weight
of the ad8{&® crylate copolyner. Thus, adhesiveness may be further
effectively inproved. 10 The content is preferably 10 parts by weight or
| ess. 9Thus, outg$§§@ﬁ@veéﬁSQQﬁﬂmF@ﬁﬁﬁﬁpﬁﬁ@HéV“ﬁélﬁvéﬁﬁﬁ@ﬁﬁ&T@©4ﬁTu¢H53above
resin conposition may contain, if necessary, a  cyanate-containing organic
conpound agseaArater tfiosradcedempbaBata CTRLIRY reast aghesiSRRTadd CteraBeRded
material and heat resistance may be further inproved. Exanples of the
cyanat e- eoataing mycelgaarer dowpgodrdanined Gdpe bilsplaisl sacliasyanatezoles
bi sphenol - F di cyanate, bis(4-cyanatophenyl) ether, bisphenol-E dicyanate
and cyanandnby®tdic zasioyslo20, § 004f]decene; and phosphorous type catalysts

such as triphenylphosphine.

10 [0037]

Anadhesivefilmlayerof thepresent inventionmay, if necessary,
further contain a coupling agent. It may improve adhesiveness of the
resin to a bonded material or to a resin.

[0038]

15 A coupling agent may be a silane, titanium or aluminum type,
particularly preferably a silane type coupling agent. Examples of a
coupling agent include vinyltrichlorosilane, vinyltrimethoxysilane,
vinyltriethoxysilane, (-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
v-glycidoxypropyltrimethoxysilane,

20  vy-glycidoxypropylmethyldimethoxysilane,
y-methacryloxypropyltrimethoxysilane,
y-methacryloxypropylmethyldiethoxysilane,
y-methacryloxypropyltriethoxysilane,

N-f (aminoethyl) y-aminopropylmethyldimethoxysilane,

25 N-B(aminoethyl)y-aminopropyltrimethoxysilane,

N-f (aminoethyl)y-aminopropyltriethoxysilane,

y-aminopropyltrimethoxysilane, y-aminopropyltriethoxysilane,



An adhesive filmfor a sem conductor of the present invention nay be
prepared, for exanple, by dissolving the above resin conposition in a

sol vent such as nethyl ethyl ketone, acetone, toluene and

di et hyl f or ral dehyde to prepare a varnh§h, applying the varnish to a 25
rel ease sheet using a comma coater, a di'e coater, a gravure coater or the
like, drying it and then renoving the rel ease sheet. A thickness of the

adhesi veyf | for, i i t not limted to, preferably 3 pm
to 100 uﬁ]%%%%y?ﬁ&%ﬁgﬁgg?gEgyg%%ﬁﬁéﬁﬁéygqéﬁégérabIy 5 pmto 70 pm both

i ncl usive. I iS:w.thin_ i S may be
par i cul 4T pr e Ry eoae o St e e e B B
descri bed Exanpl es an tive. . leg of an adhesive filmfor a
senicondgc%%?£§%%§%ﬁ%%§9??P?%?h?ﬁ%%§%§¥$gﬁéof a varnish of an adhesive film
for a seg[cond ctor 1 tresig I n .Egyl et hyl ketone (MEK) were dissol ved
100 part ﬁﬁr ?f%ﬂrogg ah™a ?9%%& §polyner (butyl

acrylite-gﬁﬁé onitrile-ethyl acrylate-glycidyl nethacrylate copol yner,
Nagas ch Corp., SG8OHDR, Tg: 10 C, weight-average nol ecul ar wei ght:
350, 000) as a 15 thergggla tic resin parts, by wei ght of

A 1_97 A ,eg§§¥ resin
( EOCN- 1020- 80 ( off (95 EPEsHt thSVEPAEE £pPRL epdRPenEst T Puteoky 1B ETY dl%nt
200 g/ eq, Ni_ppon Kayaku Co., Ltd.) as a hardening resin, 146 parts b
wei ght oPTREBOTOLY Epd PG PAI ¥t IO grekR Niaﬁgéﬁuké?%ﬁk@réée,raﬁﬂ. 1 110
parts by weight of a |iquid phenol conpound (MEH-8000H, hydroxy 20
equi val eRRT 13 PYMNEHIBE dip Vs e Flhoeiré s| hrdustiohésof ke phoxe” santlatepy
wei ght of a solid phenol resin (PR HE-3, hydroxx equi val ent 104 g/ CH
copolymer. Thus, adhesiveness may be further effectively improved.
10 The content is preferably 10 parts by weight or less. Thus, outgassing
or void formation may be prevented.
[0040]

The above resin composition may contain, if necessary, a

cyanate-containing organic compound as an additional component. Thus,
15 adhesiveness to a bonded material and heat resistance may be further
improved.

Examples of the cyanate~containing organic compound include
bisphenol-A dicyanate, bisphenol-F dicyanate, bis(4-cyanatophenyl)
ether, bisphenol-E dicyanate and cyanatonovolac resins.

20 [0041]

An adhesive film for a semiconductor of the present invention
may be prepared, for example, by dissolving the above resin composition
in a solvent such as methyl ethyl ketone, acetone, toluene and
dimethylformaldehyde to prepare a varnish, applying the varnish to a

25 release sheet using a comma coater, a die coater, a gravure coater or

the like, drying it and then removing the release sheet.

A thickness of the adhesive film for a semiconductor is, but



group, Sumtono Bakelite Co. , Ltd.) , 0.75 parts by weight of an im dazole
conpound (2P4MHZ- PW Shi koku Chemicals Corp.) as a curing accelerator and
1.3 parts by weight of y-glycidoxypropyltrimethoxysilane (KBWA0O3E, 25
Shin-Etsu Chemical Co., Ltd.) as a cougg ng agent, to prepare a resin
varnish with a resin solid content of [0043] 19 0 -0 | O H3C CCH
0-~-, NC6000 wuo CH3~_ f Q 0 [0044) 5 (2) Preparation of an adhesive film

for a sepbeondualedf td h%r%@f_@%bigsj i RS Db hiBst1RBRRkL 86 $0, @aww@wﬂ@e
terepht hal ate f|In1(h4tsub|sh| ol yester Film Corp., Catal ogue No.: 50,

t hi cknes$, - 80-pab1 ¢S Anhaseo MR B5éRlinkh LB {d) USO8 CRAPRLEOALIEN wit g then
dried at 90 Cfor'5 mn, to give an adhesive filmfor a 10 sem conduct or

with a thi : R i ; i film
(1) and heglan Syad &Rt o s TRy v hr = L ras “caney stiig of
60 partshyypeight of HYBRAR(registered trademark ) and 40 parts by wei ght
of 15 polypropyl ene was shaped by an extruder into a filmwth a thickness
of 10 PTR% 2 base material film(I11), whose surface was then
corona-treatéed. Next, to a release treated polyester filmwith a

There will be described Examples and Comparative Examples of
an adhesive film for a semiconductor.
(Example 1)
(1) Preparation of a varnish of an adhesive film for a semiconductor
10  resin |
Inmethyl ethyl ketone (MEK) were dissolved 100 parts by weight
of an acrylate copolymer (butyl acrylate-acrylonitrile-ethyl
acrylate-glycidyl methacrylate copolymer, Nagase ChemteX Corp.,
SG-80HDR, Tg: 10 °C, weight-average molecular weight: 350,000) as a
15 thermoplastic resin (A), 97 parts by weight of epoxy resin
(EOCN-1020-80 (ortho-cresol novolac type epoxyresin), epoxyequivalent
200 g/eq, Nippon Kayaku Co., Ltd.) as a hardening resin, 146 parts by
weight of NC6000 (epoxy equivalent 200 g/eq, Nippon Kayaku Co., Ltd.),
110 parts by weight of a liquid phenol compound (MEH-8000H, hydroxy
20 equivalent 141 g/OH group, Meiwa Plastic Industries, Ltd.), 47 parts
by weight of a solid phenol resin (PR-HF-3, hydroxy equivalent 104 g/OH
group, Sumitomo BakeliteCo., Ltd.), 0.75partsbyweight of an imidazole
compound (2P4MHZ-PW, Shikoku Chemicals Corp.) as a curing accelerator
and 1.3 parts by weight of y-glycidoxypropyltrimethoxysilane (KBM403E,
25 Shin-Etsu Chemical Co., Ltd.) as a coupling égent, to prepare a resin
varnish with a resin solid content of 49 %

[0043]



t hi ckness of 38 }mwas applied a copol yner having a wei ght-average
nol ecul ar wei ght of 500, 000 preparedby copol ynerizing 50 parts by wei ght 20
of 2-ethyl hexyl acrylate and 10 parts by wei ght of butyl acrylate, 37 20
parts by weight of vinyl acetate and 3 §arts by wei ght of 2-hydroxyet hyl
met hacryl ate such that a thickness aft% drying was to be 10 pm and the
filmwas dried at 80 Cfor 5 mn, to give a glue layer. Then, the glue
| ayer was(pam nated on the corona-treated surface of the base 5 nmateri al
fiIn1(II»L§Q_:‘ve a glue layer with the base material film (IT). [0046]
(4) Preparation of a dicing die attach filmA protective filmwas | am nated
to the above gdhesive film 10 layer with the base material film(l) , and
film(l) and the adhesive filmlayer were half-cut, which
the above glue layer on the base material film(ll). The
was rennt§$ to give a dicing die attach filmin which are
| am nated the| base—mat er kal'3 f1 .qF(II), tQe gl ue | ayer, the base erial
film 1544 d '} i w 2y J_hsequence.l\g@@@@rrb
Preparatid% of fa s& x\deyice A dicing die attaclhf prepared in
each of Exanples and — Confidative Exanpl es was attached to the rear surface
of a five-i 0 200 pmwater at 60 C, to give a wafer with a dicing die
attach film , the wafer with the dicing die attach filmwas diced (cut)
into 5 :Ei% square sem conductor elenents using a dicing saw at a

A\

5

spi ndl e equency of 30,000 rpmand a dicing rate of 50 nm sec. Then, an e
el enent —pdhed fromthe back side of the dicing-sheet-acting dicing 25
sheet to separate the base material film(ll) fromthe adhesive film

[0044]
5 (2) Preparation of an adhesive film for a semiconductor
The above resin varnish was applied to a polyethylene
terephthalate film (Mitsubishi Polyester Film Corp., Catalogue No.:
MRX50, thickness 50 ym) as a basematerial film (I) using a comma coater,
and then dried at 90 °C for 5 min, to give an adhesive film for a
10  semiconductor with a thickness of 25 pm.
[0045]
(3) Preparation of a base material film (II) and a glue layer
Cleartech CT-H717 (Kuraray Co., Ltd.) consisting of 60 parts
by weight of HYBRAR(registered trademark ) and 40 parts by weight of
15 polypropylene was shaped by an extruder into a film with a thickness
of 100 uym as a base material film (II}, whose surface was then
corona-treated. Next, to a release treated polyester film with a
thickness of 38 um was applied a copolymer having a weight-average
molecularweight of 500, 000 preparedby copolymerizing 50 partsbyweight

20 of 2-ethylhexyl acrylate and 10 parts by weight of butyl acrylate, 37



| ayer. The sem conductor elenent having the die attach filmwas bonded to a
bi smal ei m de-triazine resin substrate (circuit step: 5 to 10 pm 21 coated
with as o | der resist (Taiyo Ink Mg. Co., Ltd., trade name: AUS308) at
130 C and 5N for 1.0 sec, and the sem S nduct or adhesive fil mwas

hal f-cured by heating at 120 C for one“fiour. Then, the el enent was

encapsul ated by a resin and heated at 175 C for two hours, and the 5

er o pr opar 8 Db Sty AR Bh v G %%‘émﬁ% Bt '2°?¥d1[§9%e“§§h§§fve
film for %hssﬁfond%ﬁcﬁrgﬁ  Leppresent Javention,. 10400491 (Mphod,for

determ n| ng a Vi sc05| Ver a ve fi

sem cond o] re te t hi ckness of 100 mito are sanpl e,
to whi Ch%&lg %fﬁlﬁ waasp rl&% gi(ﬁeéfff)bcr Tt a(]flgéﬁ‘ﬁe% uoefIfi ngh%rf a
tenperatu e rise rate 15 of, 10 mn u5| HAPKE Cor p. eost s RS- 150.
[0050] ¢ BT haaSut ThF A HET 1156 o a&sdfwr%]arc& L the pase

sem cgnductor with a SI ze of 50 x 50 mnvvas used :b npl e wi

measu ed“ﬁé?@ﬁf‘lo’?lm (Idhi ER W& RediBE 12YFT rWléEth’Pe arsecﬁ%ﬁffé?ﬂn’gllm

t hernostatic oven at 200 C for 2 hours, and then weighed (M2). A content of
vol ati | esThas cal cul ated usi ng the equation, [(M-ML)/M]xI OO = vol atile
cont ent (vvt /%k [0051] (Method for determning a die shear strength after
adhesi on) 946An adhesive filmfor a seniconductor was sandwi ched between a

4x4 mmsilicon chip (thickness: 550 pm) and a bismal ei mde-triazine
(4) Preparation of a dicing die attach film

A protective film was laminated to the above adhesive film
10 layer with the base material film (I), and the base material film (I)
and the adhesive film layer were half-cut, which were laminated to the
above glue layer on the base material film (II). The protective film
was removed to give a dicing die attach film in which are laminated
the base material film (II), the glue layer, the base material film
15 (I) and the adhesive film layer in sequence.
[0047]
(5) Preparation of a semiconductor device
A dicing die aAttach film prepared in each of Examples and
Comparative Examples was attached to the rear surface of a five-inch
20 200 ym wafer at 60 °C, to give a wafer with a dicing die attach film.
Then, the wafer with the dicing die attach film was diced (cut) into
5mm x 5 mm square semiconductor elements using a dicing saw at a spindle
frequency of 30,000 rpm and a dicing rate of 50 mm/sec. Then, an e
element was pushed from the back side of the dicing-sheet-acting dicing
25 sheet to separate the base material film (II) from the adhesive film
layer. The semiconductor element having the die attach film was bonded

to a bismaleimide-triazine resin substrate (circuit step: 5 to 10 um)



substrate coated with a solder resist (Taiyo Ink Mg. Co. , Ltd. , trade 22
name: AUS308) , and the sanple was bonded at 130 C and 5N for one second,
and subsequently heated at 120 C for one hour and then at 175 C for two
hours. The sanple was held on a hot pl%fe at 260 C for 20 sec, and then a
shear stress was applied to the sanple™at a rate of 0. 5 Mmimn 5 using a
push-pul | gauge, to determi ne a shear strength as a die shear strength.

[ 0052] %gafcgaifmtfgéal%albééﬂsttyhaq SHitmfd ! éé.n,nge}gi |jc£é{dé(vﬁ§meg§’§b§%§)d as a

filling rate o a circuit step on an organi ¢ substrate in

X q ; ¢ ) X ) ¢ L f
Som condil Zho SP/LER AP iBer ¢ S SRGARBLER] Dondlldrb BRSNS Haabledy (O 2
have t he oW

fall i ngs. fsl b te = 100 %a; filli = 80 %
Py e LA IRASO0S o OIL 1Nl ahe 00 i THLIngRte S 80 %
- filling rate.= less than 40 % 053], There w_l | pbe detai ned | uation
Fests T oF "EICEH S6ROIOL 61 oBA0I 47 FERAPol Ut ho CalCANGai V-t AiRor G
sem conduct or OL t he present inveq%ion..k9054% ZOIgAdqgijveness after
vet tifg FFEAPREMEYIA J& CoadcEBF e deVi B hefor8™t ed M <eH (g pFrepar@l in
each of Exanples and Conparative Exanples was npisture-treated under the

condi t i 0RE€VAFeBEWET BPTRIARICEES hours, and a shear strength at 260 C was
evaluate%O%%%$een a sem conductor el enent and an organi c substrate.

There will be detailed evaluation tests of an adhesive film
for a semiconductor of the present invention.
10 [0049]
(Method for determining a minimum melt viscosity)
Several adhesive films for a semiconductor were laminated to
a thickness of 100 um to prepare a sample, to which was then applied
a shear force at a frequency of 1 Hz and at a temperature-rise rate
15 of 10 °C/min using HAAKE Corp. Rheostress RS-150.
[0050]
(Method for measuring volatiles)
An adhesive film for a semiconductor with a size of 50 x 50
mm was used as a sample with a measured weight of M1, which was heated
20 in a hot-air circulating thermostatic oven at 200 °C for 2 hours, and
then weighed (M2). A content of volatiles was calculated using the
equation, [(M2-M1)/M1]1x100 = volatile content (wt %).
[0051]
(Method for determining a die shear strength after adhesion)
25 An adhesive film for a semiconductor was sandwiched between
a 4x4 mm silicon chip (thickness: 550 um) and a bismaleimide-triazine

substrate coated with a solder resist (Taiyo Ink Mfg. Co., Ltd., trade



23 Q shear strength = 1.0 MPa or nore o: shear strength = 0.75 MPa or nore
and less than 1.0 MPa A: shear strength = 0.5 MPa or nore and | ess than
0.75 MPa x: shear strength = less than 0.5 MPa [0055] (Crack resistance) A
sem conductor device prepared in each df2 Exanples and 5 Conparative
Exanpl es was noisture-treated under the conditions of 85 C/85 % RH 168
hours, subjected to IRreflow at 260 C three tines and then evaluated for
its crackanesiAiaHEe byna themmnpag veeobstdad at dpdgraphd PBADL oy wsePsdhave
the follow ng meanings. Q crack nunber = zero per 10 o: crack number =1 to
3 bot h i meldusivbeepeentlly haatedawk ladnberfoxr daneqhicrbendl tihwsl asi V&d pér £a0  x:
crack nunber = 10 per 10 10 [0056] Table 1 shows physical Qroperties and
vari ous eval batiren ThsHanplbovas heladhesd vetf plasefar 2%0sedi tondlcses,
prepared in Exanples and Conparative Exanples as well as evaluation results
for seni condtic¢oe side sesedmvingpphécddhesha esmpit mtforate send condvotfor in
detail. 15 [0057] Table 1 24 a~i Oi. .. oo NNo17 WOON WROX O
X 0 X51lhising ¥ pugt-pull gauge, to determine a shear strength as a die shear
strength.
[0052]
(Circuit-filling ability)
Circuit-filling ability was evaluated as a filling rate of
10 acircuit step on an organic substrate in a semiconductor device before
resin encapsulatin, with an adhesive film for a semiconductor as
determined by a scan acoustic tomograph (SAT). Symbols have the
following meanings.
©@:filling rate = 100 %
o0: filling rate = B0 % or more and less than 100 %
A: filling rate = 40 % or more and less than 80 %
x: filling rate = less than 40 %
15 [0053]

There will be detained evaluation tests for a semiconductor
device preparedusing anadhesive film for a semiconductor of the present
invention.

[0054]
20 (Adhesiveness after wetting treatment)

A semiconductor device before resin sealing prepared in each
of Examples and Comparative Examples was moisture-treated under the

conditions of 85 °C/85 % RH/168 hours, and a shear strength at 260 °C

was evaluated between a semiconductor element and an organic substrate.
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c- oNo- i' w&o' y'" O WmNaNNNTIl ci ci oC
0: shear strength = 0.75 MPa or more and less than 1.0 MPa
M shear strength = 0.5 MPa or more and less than 0.75 MPa
x: shear strength = less than 0.5 MPa
[0055]
(Crack resistance)
A semiconductor device prepared in each of Examples and
5 Comparative Examples was moisture-treated under the conditions of
85 °C/85 % RH/168 hours, subjected to IR reflow at 260 °C three times
and then evaluated for its crack resistance by a scanning acoustic
tomograph (SAT). Symbols have the following meanings.
©@: crack number = zero per 10
o: crack number = 1 to 3 both inclusive per 10
N crack number = 4 to 9 both inclusive per 10
x: crack number = 10 per 10
10 [0056]
Table 1 shows physical properties and various evaluation
results for the adhesive films for a semiconductor prepared in Examples
and Comparative Examples aswell asevaluationresults for semiconductor
devices having the adhesives film for a semiconductor in detail.
15 [0057]

Table 1
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of MEH 8000H (hydroxy equival ent 141 g/ OH group, Meiwa Plastic Industries,
Ltd. ) as a |iquid phenol conmpound (C) and 62 parts by weight of PR-HF-3
(hydroxy equival ent 104 g/ OH group, Sumitono Bakelite Co., 10 Ltd.) as a
solid phenol resin. Table 1 shows the 2bnposition and the experinental
results. [0059] (Exanple 3) An experinent was conducted as described in
Exanpl e 1, except 15 using 110 parts by wei ght of MEH 8000-4L (hydroxy
equi val ent0Q1 g/ OH group, Meiwa Plastic Industries, Ltd.) as a liquid
phenol conpound (C). Table 1 shows the conposition and the experinental
resul ts. (Fo080)e 2)Exanple 4) 20 An experinment was conducted as described in
Exanpl e 1, except using 47 parts by wei ght of PR53647 (hydroxy equival ent
104 g/ OH group, ArSempepimeBakebid@dotedlasddesasiledahi dkgpmeol , reesiept Tabl e
1 shows the conmposition and the experinental results. [0061] 25 (Exanple
5) An expeingqrént paass dondacyled s Edeset 0beeB( nefrappi@ilalextepdl qusigng 200
parts by wei ght of EOCN 1020-80 (epoxy equivalent 200 g/eq, 26 Ni ppon

- Kayaki Qoippdit Hayalascan, epaxy asest spagd rédinpanBpdry swey gbigof of MEMO8000H
(hydroxy equival ent 141 g/ OH group, Meiwa Plastic Industries, Ltd.) as a

l'i qui d phepoty equpeunsht £)0 §abyeNlpsbaws yhhe ceanpasi.tji,o9v pants bReeight
experinental results. 5 [0062] (Exanple 6) An experinent was conducted as
descri bedr i NEExaopbe lhy@XELPt equivalent 141 g/OH group, Meiwa Plastic
Industries, Ltd.) as a liquid phenol compound (C) and 62 parts by weight
of PR-HF-3 (hydroxy equivalent 104 g/OH group, Sumitomo Bakelite Co.,
10 Ltd.) as a solid phenol resin. Table 1 shows the composition and the
experimental results.
[0059]
(Example 3)
An experiment was conducted as described in Example 1, except

15 using 110 parts by weight of MEH-8000-4L (hydroxy equivalent 141 g/OH
group, Meiwa Plastic Industries, Ltd.) as a liquid phenol compound (C) .
Table 1 shows the composition and the experimental results.

[0060]
(Example 4)

20 An experiment was conducted as described in Example 1, except
using 47 parts by weight of PR53647 (hydroxy equivalent 104 g/OH group,
Sumitomo Bakelite Co., Ltd.) as a solid phenol resin. Table 1 shows
the composition and the experimeﬁtal results.

[0061]

25  (Example 5)

An experiment was conducted as described in Example 1, except

using 200 parts by weight of EOCN-1020-80 (epoxy equivalent 200 g/eq,



using 60 parts by weight of EOCN 1020-80 (epoxy equivalent 200 g/eq, N ppon
Kayaku Co., Ltd.) as an epoxy resin (B) and 42 parts by weight 10 of

MEH- 8000H (hydroxy equival ent 141 g/ OH group, Meiwa Plastic Industries,
Ltd.) as a |iquid phenol conpound (C) Zgble 1 shows the conposition and the
experinmental results. [0063] (Exanple 7) 15 An experinent was conducted as
described in Exanple 1, except using 400 parts by wei ght of EOCN 1020-80
(epoxy ebupvenh &atyaX00Cqy/ edstd.Ni ppem KagakuweGon andtldll paass dry epoglyt rodsi n
(B) and 282 parts by weight of MeEH 8000H (hydroxy equival ent 141 g/ OH
group, MiERaS® Gsthgdrdndestivasntlid. §/Gsgrobp q¥e tivpRéast ic dngposid gsC)
Table 1 shows the 20 conposition and the experinmental results. [0064]
(Exanpl eL8y. Thes si diepdfd pheadhesmpeufid| (@)f.or Tabseni cbndsdtier cpmepsaiteidn n
each of Exanpl es and Conparative Exanples was |am nated to the back 25 side
of a fivendnehe 2Mbpnmeeratondsectty. waf er under the conditions of 60 C, 0.1
MPa and 50 nm sec, and the side of the adhesive filmfor a sem conductor
was fHxedoopzp dicing film(Sumlite(registered 27 trademark ) FSL-N4003,
Sum tono Bakelite Co., Ltd.). Then, the sem conductor wafer having the
adhesi ve (Eikbmforgia sem conductor was diced (cut) into 5 nmmx 5 nmm square
sem conduct or elenents using a dicing saw at a spindle frequency of 30, 000

rpmand a cuttingn B4R rQheRP WHY S6duct d0a ORIAIR i BEH1 GORGMEE DL 16| SIRIMS
havi ng the adhesive filmfor a sem conductor. Then, an el enent was

20 coc 1 Fom TG Brae ot tRe e a I o par BN b e e 2 i The
di ci ng fkhﬁboﬁ%fa&%”cé‘.“, Ltd.) as an epoxy resin (B) and 42 parts by weight
10 of MEH-8000H (hydroxy equivalent 141 g/OH group, Meiwa Plastic
Industries, Ltd.) as a liquid phenol compound (C). Table 1 shows the
composition and the experimental results.
[0063]
(Example 7)
15 An experiment was conducted as described in Example 1, except
using 400 parts by weight of EOCN-1020-80 (epoxy equivalent 200 g/eq,
Nippon Kayaku Co., Ltd.) as an epoxy resin (B) and 282 parts by weight
of MEH-8000H (hydroxy equivalent 141 g/OH group, Meiwa Plastic
Industries, Ltd.) as a liquid phenol compound (C). Table 1 shows the
20 composition and the experimental results.
[0064]
(Example 8)
The side of an adhesive film for a semicenductor prepared in
each of Examples and Comparative Examples was laminated to the back
25 side of a five-inch 200 pm semiconductor wafer under the conditions

of 60 °C, 0.1 MPa and 50 mm/sec, and the side of the adhesive film for

a semiconductor was fixed on a dicing film (Sumilite(registered



el ement was pushed fromthe back side of dicing film Next, the 10

sem conduct or el enent having the adhesive filmfor a sem conductor was
bonded to a bismal ei m de-triazi ne-based organi c substrate (surface gap: 5
to 10 pm coated with a solder resist (Jaiyo Ink Mg. Co., Ltd., AU5308 )

at 130 C and 5N for 1. O sec and heated at 120 C for | hour, to half-cure
the sem conductor adhesive film The el enent was encapsulate with a 15 resin
and heat ddragter®7s ¢ fIHL-24R00r s Stoviteupi BgkehetenCapsuledion Kbsin, the give
a sem conductor device. FIG 2 schematically shows the sem conductor device
t hus obt agmedonduchas Wawrdhehang tithes adsesi cordddet Dor degenecexdididredahi gher
reliability in various evaluation tests. 20 [0065] (Conparative Exanple 1)
An exper idiertd (ast )condubtredx dsnndegeardedni nofckarnplree lemeaxcepting haticangepoxy
resin (B), a liquid phenol conpound (C), a solid phenol resin or a curing
accel er atgaw serespiatd ladtheshuchalyl € B0shos pinhend 25ut oty siatteast anchni/bec,
experinental results. [0066] (Conparative Exanple 2) 28 An experinent was
conduét ed asowtesiar | fed dondoxanpl @ltmefxsephvih@t thd apoxyi¥estnld Bfowas 200
parts by wei ght of EOCN 1020-80 (epoxy equivalent 200 g/ eq, N ppon Kayaku

Co. , Ltdemicanduatselidripdigneh di1esent Was i 1B4d Rarddswbyn weikghtiefePRaki- 3
(hydroxy equivalent 104 g/ OH group, 5 Sumitono Bakelite Co., Ltd.) , and a

liquid phenahcearperndddfehreass npto radded? rhabbe deshaws the soies then and
the experinental results. [0067] (Conparative Exanple 3) An experinment was
conduct edhas Fa3¢ri PedshdrA@MRle HatEXLLPLn the dicing film, and then an
element was pushed from the back side of dicing film. ©Next, the
10 semiconductor element having the adhesive film for a semiconductor was
bondedtoabismaleimide-triazine-basedorganic substrate (surfacegap:
5to 10 ym) coatedwith a solder resist (Taiyo InkMfg. Co., Ltd., AUS308)
at 130 °Cand 5N for 1.0 sec and heated at 120 °C for 1 hour, to half-cure
the semiconductor adhesive film. The element was encapsulate with a
15 resin and heated at 175 °C for 2 hours for curing the encapsulation
resin, to give a semiconductor device. FIG. 2 schematically shows the
semiconductor device thus obtained. It was found that this
semiconductordeviceexhibitedhigherreliabilityinvariousevaluation
tests.
20 [0065]
(Comparative Example 1)

An experiment was conducted as described in Example 1, exéept
that an epoxy resin (B), a liguid phenol compound (C), a solid phenol
resin or a curing accelerator were not added. Table 1 shows the

25 composition and the experimental results.

[0066]

(Comparative Example 2)



10 that an epoxy resin (B) was 200 parts by weight of EOCN 1020-80 (epoxy
equi val ent 200 g/eq, N ppon Kayaku Co., Ltd.), a solid phenol resin was 104
parts by weight of PR HF-3 (hydroxy equival ent 104 g/ OH group, Sunitono
Bakelite Co., Ltd.), an WV curable m)ngggr was 120 parts by weight of

1, 6- hexanedi ol di nmethacrylate (1, 6-HX nuf acturer: 15 Kyoei sha Chem cal
Co., LTD) and a liquid phenol compound (C) was not added. Table 1 shows the

conposi tion and AhexgxpahdienhalcdiRtulbs. as GQQ@ﬂbéc@Qﬂp@Eﬁ;ﬂ\éel Exanplbe 4) An
experiment was conducted as described in Exanple 1, except 20 that an epoxy

resin 5@&9@ h i yal on
Kayaku(?bhg@%?d anséégyﬁﬂ?%.%%?ggo ctgserrgg)l%edlegq%) 9\/\%@3%%9ga§? g%ﬁ)ﬁy\-k{gpg ht

f |
of MeH 80 %%L"x‘ra(ﬂéﬁ‘ﬂld A noI’ Ak rétaig! O6, 8&(%39 aﬁ@'a%ﬁégﬁéﬁ?ihg@e%“es

Ltd.) , In was not a Table 1 sh
conmposi t i, o rgpubt s, OSQ%% I 46 g’p@' i | e 5)
I n N-rreth 19@%”0“ oneq?ﬁl\}lgj?P\%erﬁE %l s d% g Salrg'?s @é/&ﬁ\ggiégﬁ? of a
poI y| y. de i a

%%ﬁn%é ta{ém@](r%obhenox /) I{e(ﬁge%le%ﬁl\gﬂswgm% V(q:a.ls, nO}_S\PB) as
a d| am ne, conpo d 125,
a, c- bi s(%d%e%ogggéﬁl ?p OWdS %e%tehyénép(fsolxtalne fggetr%eggx 5 érgﬁ?tal ge\ﬁéﬁléﬁt':
(Fuso Chf@aﬁ ., Ltd., &®) and 93.07 g (0.30 nol) of 4, 4
- oxydi phthali‘c di anhydri de (Manac | ncorporated, CDPA-M as an acid
conmponen C, _wei ver age nol ecul ar wei ght 30,000) as a
t her mopl L%?I?pgi%sl Vi Fﬁ?mgfﬁoﬂparts by weight of (EQCN-1020-80 (ortho-cresol
novol ac type ep %gg%ln%%)teg%y@ ui aI ent Zggﬁ%eglnlgx Ej;1po[| K%%E% Co.

Ltd.) as an epo

837)

10 that an epoxy resin (B) was 200 parts by weight of EOCN~1020-80 (epoxy
equivalent 200 g/eq, Nippon Kayaku Co., Ltd.), a solid phenol resin
was 104 parts by weight of PR~HF-3 (hydroxy equivalent 104 g/OH group,
Sumitomo Bakelite Co., Ltd.), an UV curable monomer was 120 parts by
weight of 1,6-~hexanediol dimethacrylate (1,6-HX, Manufacturer:

15 Kyoeisha Chemical Co., LTD) and a liquid phenol compound (C) was not
added. Table 1 shows the composition and the experimental results.
[0068]

(Comparative Example 4)
An experiment was conducted as described in Example 1, except

20 thatanepoxyresin (B) was 526 partsbyweight of NC6000 (epoxyequivalent
200 g/eq, Nippon Kayaku Co., Ltd.) and a liquid phenol compound (C)
was 371 parts by weight of MEH-8000H (hydroxy equivalent 141 g/OH group,
Meiwa Plastic Industries, Ltd.), and a solid phenol resin was not added.
Table 1 shows the composition and the experimental results.

25 [0069]

(Comparative Example 5)

In N-methyl-2-pyrrolidone (NMP) were dissolved 100 parts by



of N-phenyl -y-am nopropylt rimethoxysi |ane (KBVM673, Shin-EtsuChem cal Co.

, Ltd. ) as a coupling agent, to prepare a resin varnish with a resin solid
content of 43 The varnish was applied to a protective film a pol yethyl ene
terephthalate film (M tsubishi PolyesteR9Fi I m Corp., 15 Catal ogue No.:

MRX- 50, thickness 50 un) , which was then dried at 180 C for 10 mn, to
prepare an adhesive filmfor a sem conductor with a thickness of 25 um The
fil mas useddliorofepabaayinife Tigeiaxparideridide resin tirepegeshodnny Mrdsl e 1.
[0070] 20 As shown in Table 1, Exanples 1 to 7 exhibited good results in
bot h adhesi(Gelfmom efal tabii 63 aereinmiicnexdubedr e Viites wvahentias, Inthil e
any of Conparative Exanples 1 to 5 exhibited no good results. Particularly,

i n Conpar@PBve &xanpl eddamimeni miompongekt audscdabt3d was aslidw aw10. 1 oPas or
| ess, so that the adhesive film 25 flew out fromthe bonding site during
sem conduet @rbihi Jo-dmamopabpph) pd eadimeghtyd sii happropr i &tectags natholeoflarhe
sem conductor chip. 4 30 CLAIMS 1. An adhesive filmfor a sem conductor,
conprisi ngehght he3Topl Bstd Cheegtical (@) .,, andepoky) reesi A3(B) and.&0cmuolngfagent
(©, wherein a mninmnummelt viscosity of said adhesive filmfor 5 a

sem condu¢f or-¢sydiphthas it@i500yRasddaihnaachusikyerated, OBPpaN)abE @ adiange
of 50 Cto 180 C both inclusive at a tenperature-rise rate of 10 Cmn from

room t enpesmparientgndaa qont eptwafgitelaatirbge cOOPORNENRtr wiesght038 000) essa 10
2. The adhesive filmfor a sem conductor as clained in CCaim 1, wherein a

di e sheartgérengtdstald ercanhesinon i 80 1 phlPasorpyoieighd. ofne (adtesiosm-fgiol m
for a sem conductor as clained in Caim
(ortho-cresol novolac type epoxy resin), epoxy equivalent 200 g/eq,

10  Nippon Kayaku Co., Ltd.) as an epoxy resin (B) and 5 parts by weight
of N-phenyl-y—aminopropyltrimethoxysilane (KBM573, Shin-EtsuChemical
Co., Ltd.) as a coupling agent, to prepare a resin varnish with a resin
solid content of 43 §. The varnish was applied to a protective film,
a polyethylene terephthalate film (Mitsubishi Polyester Film Corp.,

15 Catalogue No.: MRX-50, thickness 50 um), which was then dried at 180 °C
for 10 min, to prepare an adhesive film for a semiconductor with a
thicknessof 25um. Thefilmwasusedforevaluation. Theexperimental
results are shown in Table 1.

[0070]

20 As shown in Table 1, Examples 1 to 7 exhibited good results
in both adhesive film evaluation and semiconductor device evaluation,
while any of Comparative Examples 1 to 5 exhibited no good results.

Particularly, in Comparative Example 4, a minimum melt
viscosity was as low as 0.1 Pa-s or less, so that the adhesive film

25 flew out from the bonding site during semiconductor chip lamination,

leading to inappropriate lamination of the semiconductor chip.



1 or 2, wherein said thernoplastic resin (A is an acrylic resin. 15 4. The
adhesive filmfor a sem conductor as clained in any of Cains 1 to 3,
wherein said thernoplastic resin (A) is a conpound having at |east one

sel ected froman epoxy group, a hydroxy@roup, a carboxyl group and a
nitrile group. 20 5. The adhesive filmfor a sem conductor as clainmed in any
of Clains | to 4, wherein said thernoplastic resin (A) has a wei ght-average
nol ecul arc weight of 100,000 to 1, 000,000 both inclusive. 25 6. The adhesive
filmfor a sem conductor as clained in any of Clains 1 to 5 wherein said

t her rmpl astic resinpA) a@ss fre JEaSS- trbansd t b&ﬂl@&m@rur ec&rfpfl%@n@ tp 60 C
both inclusive. 31 7. The adheS| ve filmfor a seniconductor as clai rred in

any of ChiaicfBod1d& & RalihsfiX) Nt he%o uation @)lsahb(a+ofc)P agenher®
content of said thernopl astl c resin is "a" parts by wei ght, a content 5

of said epoxy reghn B} 15 il Hf’i‘trrﬁélé%l‘é%bglﬂt S%lg(:)?&ﬁégl\%f £§@hdroCUri ng

agent (C) is "c" parts by weight. 8. The adhesive a sem conduct or

as cl gi med. L any, fg%rqsab ﬁa-tsoﬁ%aaoﬂ’;%-gé lgo@h %91@%SQ%vé)fmSé“tgm@BPé%’ufees' n

(B) is 1 parts y weli I nc rve to 10

ts b f t i A 9. Th dhe I m f
pares by g R SIBR BL A S () S e pnest e T o o
C h 15 10. Th dh film duct
(G oo resin L ap abe T atheive L {ofie som s e

sem condulcst gtOdQVégelehs%yl ng a structure where a

10 2. The adhesive film for a semiconductor as claimed in Claim

1, wherein a die shear strength after adhesion is 1 MPa or more.

3. The adhesive film for a semiconductor as claimed in Claim
1 or 2, wherein said thermoplastic resin (A) is an acrylic resin.
15
4. The adhesive film for a semiconductor as claimed in any
of Claims 1 to 3, wherein said thermoplastic resin (A) is a compound
having at least one selected from an epoxy group, a hydroxy group, a

carboxyl group and a nitrile group.

5. The adhesive film for a semiconductor as claimed in any
ofClaims1to4, whereinsaidthermoplasticresin (A) hasaweight-average

molecular weight of 100,000 to 1,000,000 both inclusive.

25 6. The adhesive film for a semiconductor as claimed in any
of Claims 1 to 5, wherein said thermoplastic resin (A) has a

glass-transition temperature of -20 °C to 60 °C both inclusive.



20 sem conductor elenent is attached to a bonded nenber using the adhesive
filmfor a sem conductor as clained in any of Clains 1 to 10. 12. The

sem conductor device as clainmed in Claim1ll, wherein a shear strength after
noi sture treatnent is 1 MPa or nore. 31

7. The adhesive film for a semiconductor as claimed in any

of Claims 1 to 6, satisfying the equation 0.1fa/(a+b+c)<0.5 where a
content of said thermoplastic resin (A) is "a" parts by weight, a content

5 of said epoxy resin (B) is "b" parts by weight and a content of said

curing agent (C) is "c" parts by weight.

8. The adhesive film for a semiconductor as claimed in any
of Claims 1 to 7, wherein a content of said epoxy resin (B) is 10 parts
10 Dby weight to 100 parts by weight both inclusive to 10 parts by weight

of said thermoplastic resin (A).

9. The adhesive film for a semiconductor as claimed in any
of Claims 1 to 8, wherein said curing agent (C) is a phenol resin.

15
10. The adhesive film for a semiconductor as claimed in Claim

9, wherein said phenol resin is liquid at 25 °C.

11. A semiconductor device having a structure where a
20 semiconductor element is attached to a bonded member using the adhesive

film for a semiconductor as claimed in any of Claims 1 to 10.

12. The semiconductor device as claimed in Claim 11, wherein

a shear strength after moisture treatment is 1 MPa or more.



