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1 SPECI FI CATI ON RESI N COVPCSI TI ON FOR ENCAPSULATI NG
SEM CONDUCTOR CHI P AND 5 SEM CONDUCTCOR DEVI CE
THEREW TH Field of the Invention This invention
relates to a resin conposition_.for encapsulating a
sem conductor chip and a senic&nductor devi ce 10
therewith. Description of the Related Art Recently,
epoxy resin conpositions have been predom nantly 15
used for encapsul ating a semgeapdeebQr chi p because of
their good bal ance anong productivity, a cost and
reliability. Along with reduction in a size and a
thi ckness in a seni conductor device, an epoxy resin

CO”@%%EE'@@Mﬁéﬁlfﬁ@%ﬁ@%ﬂ'Ektﬂﬁsﬂiiftﬁt|SEMQtoMD§©@©Rt0HIP AND
and higher strength has been needed. Furthernore, in

terms of 2a envi rquuTekdlceORCEEVEIE ItnpRawThaen
i ncreasingly needed to make a device fire-resistant

wi thout a fire retardant such as Br conpounds and
anti nony oxide. Fromsuch a situation, there has been

%ggﬁgtg¥ tﬁ%dﬁﬁﬁéﬂﬁ%ﬁye tendency to enploylng a |l ess

Vi SCousS résin an ing nore inorganic fillers to an
epoxy resin conposition. 25 As a new trend, a
sem conductor device has been nore frequently nounted

using anpunL ?Q%%é th%rlgkg @ohégﬁ§glﬂngo ggltEQﬁnfor

than a conven sol or applying su

Cd8Ly1 2 fy Méﬁ%ﬁﬂ@%@tgﬁ%% b%emgasau@yor device

an a convention enperature, and thus
%Qifg sem conduct or devi ce becones consi derably
Iess iable than a device of the related art.
Therefore, the need for inproving reliability in a
sem conductor 5 device by providing a higher-|evel

?E %é@ sin 5P 3?%gggegag i ncreasi ngly becone

10n .
mhlch er “accelerates redu0|ng a resin
VISCOSIty and i ncreasing the anmobunts of inorganic
fillers.

Recently, epoxy resin compositions have been predominantly
used for encapsulating a semiconductor chip because of their good
balance among productivity, a cost and reliability. Along with
reduction in a size and a thickness in a semiconductor device, an
epoxy resin composition for encapsulating with a lower viscosity and
higher strength has been needed. Furthermore, in terms of
environmental concerns, it has been increasingly needed to make a
device fire-resistant without a fire retardant such as Br compounds
and antimony oxide. From such a situation, there has been recently
a distinctive tendency to employing a less viscous resin and adding
more inorganic fillers to an epoxy resin composition.

As a new trend, a semiconductor device has been more
frequently mounted using an unleaded solder with a higher melting

point than a conventional solder. For applying such a solder, a
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As wel | -known technique, a |l ow viscosity and a high
flowability during nolding can be maintai ned by using
aresinwith 10 a lower nelt viscosity (Patent

document 1) or by surface-processing inorganic

fillers with a silane coupling agent for increasing

the anounts of the inorganic fillers (Patent docunent

2). However, any of these methods cannot

sttt ageenskyatBet muaklbd BOYHhE LR R 28P@€Kan a conventional
resi stance, higher flowability and fire 15

tesbstanee:, NS tHuResenbast Heeseiertedicteehab e itdcomes
which a resin with inproved crack and fire resistance
cafsbecsvsety angbd helaapuat sha®fa idiarigance thél eEEate@N art .

be increased to sufficiently inprove reliability
whthedbreetiid ofeaid @ari Mmblovaky Iidly a0h 16Uy g a semiconductor
property. Patent docunent 1: Japanese Patent

Appliteaby atrdNQdind0 21998hd 30042 { Ripoxa- 2rsPat @iposition has
docunment 2: see, Japanese Patent Application NO

lﬁ@ﬁe@@ﬁﬂtﬁljﬁ PRcored]d t IRRYwECH He tNVENTEEN 281t reducing a

view of the situation, an objective of this invention

rEsif PLovbshe  eglinigdecnbenebynd lamwrbicki by CadrRic fillers.
i mproved without 3 deterioration in curability in a

resin copposéli-omdal tRRGARGULALA Nbw & i%RMsGORUHEH OF high
chip during nolding. This invention provides a resin

¢080951 110h F01ngeREBRSH akinNBe 3nS01H69RAUBY Als 6l B resin with
conprising: an epoxy resin (A 5 represented by

gensfead m%@ﬁ%ﬁl@:c(s]j)t(ya'@ﬂa@erﬂhafi_@bméﬁ@ilﬂ 6B)by enEeseMtbcessing
by general formula (2) and an inorganic filler (O; a

eHEEQSN A6 calaratonitR)a & 19daB8upOURY | MEAdedl (K}icasing the
and npound (F) containing two and nore hydroxyl

dhOUREs COFIHLd nW: 1R gaCH; PfeAdl LRl GBERRSLADYNS
conprising an aromatic ring. RGCHCH2-Q \/ rJ_ 10

However, any of these methods cannot simultanecusly meet
all reguirements of crack resistance, higher flowability and fire
resistance. Thus, there has been needed technique in which a resin
with improved crack and fire resistance can be used and the amounts
of inorganic fillers can be increased to sufficiently improve
reliability without deterioration in flowability or curing property.

Patent document 1: Japanese Patent Application NO.
1995-130919 (pp. 2-5)

Patent document 2: see, Japanese Patent Applicatiocn NO.

1996-20673 (pp. 2-4)
SUMMARY OF THE INVENTION

In view of the situation, an objective of this invention

is to provide technique whereby flowability can be improved without



R CH2- -CH2 (I n the above general formula (1) , the R
represents hydrogen or alkyl having up to four carbon
atons; and n is a positive nunber froml1l to 10 as an
average.) OH R2 OH 15 (In the above general fornula
(2), R1, represents phenyl ene Jor bi phenyl ene; R2
represents al kyl having up to four carbon atons; and
nis a positive nunber from1l to 10 as an average.)

&%erﬁéggt%ﬁﬁ%&&fa fl%ﬁll i;“rplgﬁ@eZsLﬁI att:&ﬂ%sait on fo:i ﬁrécapsuiating

sem conductor ch I On "conpri ses

e e L
F 4 I t hat ff,
gu?aﬁ?lltg ang§9?${§m%%$qg§ c&n b§8%H%3 n%%sfhébﬁgg?ﬁ
9.8 sem conduct or_ ch

cagsuﬁ_a nmfor engLa% 'Ei \%o 1 D gy Al g Y reSJ_n (A)
PRvention may con BF fha Ep XY Féli%}“ﬁ A, PR
: ‘?fﬁ‘?%s i Bt R o Fort b harh < BbrpopeTee, %ﬂe@resented

AP é%r'r%‘?kfef%roﬁnﬁaﬁ%ﬁ%%@? m&ﬁe””zﬁﬁa%% spring
P30 FPowAEl i 13 e ot 1bi e daTor aty oo Conkound (5)
The resin co

%ﬁ%ﬁs’ébﬁa i e BBt Sehfe CoRSTRra vt hOareR gy adiacent

na bcon$£ise t he sil.ane COUP"W%b ent (E) in 0.01
\ﬁlag}o P56 1930 BIE i Cus VBT ¢h ‘further inprove
curability and flowability during nolding. 15 The

rescn—qpmpqgatLqD for encapsulating a sen1cnﬁdnqyecr{ CH
chi® th|s i nventi on nay conprlse an < no ganlc

filleg (O %to hlncl
' o lﬁSI (1)

ensuring t
(In the above general formula (1), the R represents hydrogen

i0

or alkyl having up to four carbon atoms; and n is a positive number

from 1 tco 10 as an average.)

OH OH
~ ™
BN ~
H CH,— R, —CH, (2)
= ./ " R
R, 2
15 (In the above general formula (2}, R; represents phenylene

or biphenylene; R; represents alkyl having up to four carbon atoms;
and n is a positive number from 1 to 10 as an average.)

The resin composition for encapsulating a semiconductor chip
of this invention comprises the resins represented by general formula

2D (1) and general formula (2), and further comprises Compound (F) as
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| ess viscous and stronger. In the resin conposition

for encapsul ating a sem conductor 20 chip of this

i nvention, the conmpound (F) may contain two hydroxyl

groups conbined with each of adjacent carbon atons

conprising the aromatic ring, 4which may all ow

curability and flowability to be suitably ensured

during nolding. In the resin conposition for

encapsul ati a _sem conductor. 25 chi.p of this...

ERVERET B~ 1 e TAPGIREY 0P HiF ey e o4 CRapfthal by 2nd

ring,. .which may further inprove curability and

Fﬂ8&5€%¥$@% Wt i%g SR5HEPAg. In the resin conposition

for encapsul ati.ng a sem conductor chip of this | )

| nvent | OARC RS BATEORACER) ey IGARERLA T B AR sapructor chip
roups conbi ned with each, of adjacent carbon atons ,

gén%?%%i%ﬁlﬁ CPR&CT BPhCRAFEHR T GPONRI TGS Hay urt?ﬁ‘ePhe“Ol £esin
inFrove bal ance, between curability and flomabilitg ,

dB 1 g Sorar ot s THALE T ifveAPR i Cafebi By GvicgegTator (D) as main

sem conduct or device wherein a sem conductor chip is

EREBPREI T ed by the use of the resin conposition for

encapsul ating a sem conductaor chip descri bed above. )
Si nce t heNSERPEBITAIPOSE Ldelifes AER~HiAG LIRS arfygl conductor chip
invention is _encapsulated by the resin conposition
PEICIE APSEF At IThEaYd Rdefecoi GeTBruRhils) Baaetihgy or equal
stabi|ity can be adequately secured. _As described
B0Vl tHi s iAVEht MY ERRtiRoVitRroXer 4PHaPEbHpO N HHONT

for encapsul ating a sem conductor chip having good
ARERABPFF 1 VPTHUM Y TABLAF Y WY MRILALERNI ng

curabilit%. 15 BRI EF DESCRI PTI ON OF THE DRAW NG The _
above and ?ﬁ@séﬁféEppﬁéE}OF5§F&¥§§P§Hé3560%ﬁﬁﬁﬁé§°&ﬁuatorChlp
this invention will becone apparent wth reference to
PREETIG LBFRHGLOPFEY TR IEFhbf PerArE CarRI R Ha g agent (E} in 0.01
acconpanying drawing. 23 FIG 1 is a cross-sectional o
YEewr S hbwitiigLatht et iidie exhiphena vy ded dBREREE grurability
devi ce according to an enbodi ment of this invention.

BETAF L BESER PRIFERg O Y NVENTI ON 25

The resin composition for encapsulating a semiconductor chip
of this invention may comprise an incrganic filler (C) in 84 wt% to
90 wt% both inclusive, ensuring that the resin composition can be
less wviscous and stronger.

In the resin composition for encapsulating a semiconductor
chip of this invention, the compound (F) may contain two hydroxyl
groups combined with each of adjacent carbon atoms comprising the
aromatic ring, which may allow curability and flowability to be
suitably ensured during molding.

In the resin composition for encapsulating a semiconductor
chip of this invention, the aromatic ring may be a naphthalene ring,
which may further improve curability and flowability during moiding.

In the resin composition for encapsulating a semiconductor
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A resin conposition according to this invention
conprises an epoxy resin (A represented by genera
formula (1): 6 RCGCH-CH2-4 \/ r -,~ R/ Q--GR-CH CH
2 (I'n the above general fornmula (1), R represents
hydrogen or al kyl having up t6 four carbon atons; and
nis a positive nunber from1l to 10 as an average,) 5
a phenol resin (B) represented by general fornula (2):

i OH R2- {1 ithenabeye Qf?@%cﬁ{pofjﬁﬁw#ﬁ ) cdRtain two hydroxyl

represents phenyl ene or biphenyl ene; R2 represents

Arknb s NG 4P i @ hf QUER G BRA 2EAFBca rigld oS Bomprising the
positive nunber from1 to 10 as an average.) 10 an

inﬁgﬁgﬁgigné I]!‘J!]’ﬁ_{, Q\I@ich ﬁa?ufﬁ%&CQ%p(%B@teoBaiQi@e Getween
si Fane coupling agent (E) and Conpound (F) containing

ggﬁaﬁﬁgigggggpﬁgkﬁé%ngE URSr FRIidied .t h  each of

acent on atons comprising an aromatic ring, as

15 essen&h%.i%m%nigﬂtaslscﬁgrg@apa%’s LSkl COARESLE IRYOE wherein

t he present 1 nvention can pontaln each conponent as
CorhRteind i e 10 AL Bl 08 s
‘é%h%&it&ﬁ% ngleﬁ&pls%l\g%iigxgta sgﬁlgog&légoégﬁfﬁic&@tcribed above.
Since the semiconductor device according to this invention is |
encapsulated by the resin composition for encapsulating a
semiconductor chip, production stability can be adequately secured.
As described above, this invention can provide a resin
composition for encapsulating a semiconductor chip having good

flowability during molding while maintaining curability.
BRIEF DESCRIPTION OF THE DRAWING

The above and the objectives, features and advantages of
this invention will become apparent with reference to the following
preferred embodiments and the accompanying drawing.

FIG. 1 is a cross-sectional view showing a structural example
of a semiconductor device according to an embodiment of this

invention.
DETAILED DESCRIPTION OF THE INVENTION

A resin composition according to this invention comprises

an epoxy resin (A) represented by general formula {1):
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2

There will be described each conponent constituting

the epoxy resin 5 conponent for encapsulating a

sem conductor chip according to this invention. The

epoxy resin represented by general fornula (1) has a

hydr ophobi ¢ and rigid bi phenyl €ne structure within a
mai n chain thereof. Thus, a cured product of the

epoxy resin conposition 10 conprising the resin has a

| ower coefficient of noisture absorption and a |ower
eHg€-+CHro@Hus O n a hi gh-tenperature rang® higher GH—CH,

thaﬁ\ gl ass=-tlransition_tenperature (herelnafter, \\//

ref er®ed t hi & od| @dhvsi venes®
E;mzp-:rﬁé’wb

to a semc and a
metal substr t al so exhi bi ts~good

retardancy and ha$2a feature that it exhibits R
rel atively higher heat resistance with respect to its

| ow cros &hn¢ %g%(§n§ era Eﬁ §§+Sﬁ?1§ th% ?Qg?gséﬁ%%rhydrogen

(A repr sen y ge era

RRCRALS PABNEI! 81 LKL LYBS eROKK . §S|a'?15% TR T p—

ure of - for mi
i m_tations e epoxy resin represented
%%O@eﬁer%ZR}6?hﬁ¥lafffaﬁ%yp conbi ned with anot her

epo sin as as the ef ects of the forner
Pe?ﬁ%n & ot df e%FBFgf%Ht@%BE%nﬂ nergﬁ gﬁr%%ggy Fe'sin
whi ch can be conbined i ncl ude bi phenyl type epoxy
resins, bi €phkdnol type epoxy 25 resins, §§Fﬂbene type
epoxy resins, phenol novol ac type epoxy rlesins,

cresol ac type epoxy resins, tnipherighiret hane

(12

type epp &Sl ns phenol ar al kyl type[iepoxy] resins,
ht t oyl 5 esi kR, & O | (2)
triphenp @ne type epoxy resins, QZIPRe-structure

cont ai nNag type epoxy resins and

dlcyclopentadg%ne nodi fied type phendﬂ epoxy Fé@ins.

In the |ight 201 st ur e-resi stance rellablllty as an

epoxy 5 resin c osition faqr encap ng a
senrconduE?&#“%ﬁ%ne '?QT%“ib%8F@Pg%I@8Vh tr%grﬁﬁsnEf phenylene
|ons.£E%| nic ippurities exrt as itfle as possible

PR OGr ab FEPYSSERTR Sy Telay Vo &t e Caphpn atoms;

and n is a positive number from 1 to 10 as an average.)
an inorganic filler (C),
a curing accelerator (D),
a silane coupling agent (E) and
Compound (F) containing two and more hydroxyl groups combined with
each of adjacent carbon atoms comprising an aromatic ring, as
essential components.
An epoxy resin composition of the present invention can
contain each component as follows:
(A) : 1 to 40 % weight.
(B) ¢+ 1 to 40 % weight.

(C) : 40 to 97 % weight.
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exanpl e, 100 g/eq to 500 g/eq both inclusive. The
phenol resin (B) represented by general fornula (2)
has 10 a hydrophobi ¢ phenyl ene group or hydrophobic
and rigid bi phenylene structure within a nmain chain
t hereof. Thus, a cured product'&ﬁ the epoxy resin
conposition conprising the resin has a | ower
coefficient of noisture absorption and a | ower
( stl gulugaln a . hb%h t enperature range hi gher
than “a T and eXhW% good 15 adhesiveness to a
Co to organi c substrate and a net al
Eﬁét thf g 8jeﬁﬁFb|ts good fire retardancy and
ure that .it exhibits relatively higher heat
|St§n@L Wih T 8§38 1o its Iom10ross|inking

l.es of the phenol resin (B res ted
3 %wﬁ%d%?mﬁeﬁ B oD b PR b e h ek Har s The Ehoxy resin
| ar al kyl resi s and henol ar al kyl Le5|ns
Hﬁ’ 8“ 8&%@‘ tHEZBEY %Hﬁ%ao SREFTRAEYES) © hﬁ;ﬁ%@r&*&é‘a to this

without limtations. In this invention, the phenol

FOYPRCIEPresented by general formul a (2) may be

combi ned ﬁnth anot her, phenol resin as Ion%_%s

ef fects &fet ﬁeoa{%r%%lrbﬁ@ﬁaesreegeﬂ ¥ F56 £2Ru1d%(1) has a

deteriorated. Exa es of a henol resin which can be

S PRBAP %ﬁc@%é%&ﬁp%w e s urecdsin a main chain

novol ac resins, triphenol net hane_resins

FQ@ﬁ@ﬁg nd@ﬂ#ﬂe@'§uﬁﬁgn8Fog@%Frﬁﬁ the epoxy resin composition

di cycl opent adi ene- npdi fi ed phenol resins and

HQBHFHEF%‘H Gy FEPERINAS i hRSFaraRl & pifdrty PE P Igiture absorption
phenyl ene tructure?l[Jd In the |ight of curabllltF

énﬁlyﬂrWF BYRT Vet BREVARY Pe2 Fob éseaw&retuﬁfﬂe?aé}% ygher than
? to 250 g/eg both inclusive, gs of ~an I

ran% @%%ufcf%r}%ténon(@m%%??etr%el;} ?ﬁ%ﬁﬁf%tqﬁjséa SEF¢d &g, as "T9") .

spherlcal silica, crystal silica, alumna, silican

RFEr Pyetb Jé}?dg&PQn@WﬂﬁﬁW@ﬁﬁS@etovﬁ]|5@W1§P€d%ﬁ%rﬂfvpus@’a organic

for an encapsul atin material. A particle size of the

SHBEGAAFE 30F |eMeFRy BELAtPaAtn tIF PEeonerBiRits good Fire

inclusive in the |ight of f||||ng properties int

retasfancaard hing 2t Hé Rt éef—?H‘é‘?lB( &j-gher heat

may be, for
resistance with respect to its low crosslinking density.

Examples of the epoxy resin (A) represented by general
formula (1) may include phencl-biphenylaralkyl type epoxy resins,
but those having the structure of formula (1) may be used without
limitations.

The epoxy resin represented by general formula (1) may be
combined with another epoxy resin as long as the effects of the former
resin are not deteriorated. Examples of an epoxy resin which can
be combined include biphenyl type epoxy resins, bisphenol type epoxy
resins, stilbene type epoxy resins, phenol novolac type epoxy resins,
cresoel novolac type epoxy resins, ftriphenolmethane type epoxy resins,

phenclaralkyl type epoxy resins, naphthol type epoxy resins,
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exanple, 84 wt%to 90 wt % both inclusive of the tota
anount of an epoxy resin conposition. If a filling
anmount is too |low, water absorption by a cured
product of the epoxy resin conposition may be 15
i ncreased, leading to deterioration in strength and
thus insufficient solder resistance. Wile if it is
too high, flomability nay be deteriorated Ieading to
t.erior tlon |n g e curin rator
e eBLE SRy EonptRa e bRec aipS deder Sea g,
reactlon b tween_an e ro in_an eROXY: resin and
2 p%gn%ﬁp d

Ezﬁ§8r8x FrehPousah QUsgact cheNt

res nay
d f h
o %g.eaﬁ"%‘géa%ni%% Pt b po5te: "
t fi
SEZ”SSESL i Chericah 7 CompUBROG: SRS 1 A ——
t et b ted ph
éﬁ%ﬁnoﬁaggg bﬂ%é%ﬁ%ﬁ%%g%%g Eggﬁid%wgé%ngﬁagor chip, it is

Itro cont ai ni n Egounds such as

PAELGT 4741 LYY Ol B0 ndger: hen PPHFHiEkHy Fange 11ele
and 2- hyl i_m da oI I
SRRaBHELN 4B Thar & e%wﬁﬁlr{%p 38 FRORdsC Tt eag may be, for
et hyl phosphi d h . d

O Fned 00 oBlRE 2 Qaeq?%ef{ﬁﬁﬁ Gaipeit ol

?LPES?%;FE%d&%%%%% %sa%e Egé hln %gﬁgugéﬂ_formula(2) has
et 7ArbHBenT ¢ R EavRE0s i #@ﬁ%&%ﬂﬁ% obi 3 sic bishenylene
conmpound represented b r al for a (3):

(EitﬁfWélrﬁ ﬁbﬁé‘}aﬁn £t |’C eefgy pnug 1$yh 8 ggoduct of the

Rl, R2, 10 R3 and R4 are substituted or unsubstituted
SRS FeS B CATRYPIE 20T SOBRTART Bh L8P 1514y Biady tower cosfficient

ani.c acid having, a functlonal grou sel ected from
rﬁng@%yﬂtw—"@a?}B%%H’t% K 8 LPHeF h%l%f?‘iir?aﬂoém FAgH" AH

high-temperature range higher than a Tg, and exhibits good
adhesiveness to a semiconductor chip, an organic substrate and ametal
substrate. It also exhibits good fire retardancy and has a feature
that it exhibits relatively higher heat resistance with respect to
its low crosslinking density.

Examples of the phenol resin (B) represented by general
formula {2) may include phenol biphenylaralkyl resins and
phenolaralkyl resins, but those having the structure of formula (2)
may be used without limitations.

In,thie invention, the phenol resin represented by general
formula (2) may be combined with another phenol resin as long as the
effects of the former phenol resin are not deteriorated. Examples
of a phenol resin which can be combined include pherol novolac resins,

cresol novolac resins, triphenolmethane resins, terpene-modified
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Is an aromatic organic acid having at |east one

sel ected from hydroxyl, carboxyl and thiol in the
aromatic ring; a and b are an integer of 15 1 to 3
both inclusive; and c is an integer of 0 to 3 both
inclusive, provided that a = 6%) The conpound
represented by general forrmula (3) may be prepared as
follows. First, a tetra-substituted phosphoni um

g{h 'Hoqe Qﬂngr 0(9?5 colo%r gdg ﬁ&'rgocg{:%%o ‘fﬁ%ﬁo?rfe?ins and

|ne in ah organi vent geneous

i B AR T ‘lh%lﬁé m@%%eﬁe@ st%rﬁh%mene

%%% E?dagch%efle rl‘?t OE|Cu@’é‘|b%l(l%¥{d ar ggoxe%]t 8u11)valent may be,

prec pl era conpou res
|
Ry
d_h
fgg{)ouins Ex%ﬁéE%FSoPéﬁr % gg égg Jél:, Qﬁa; g:?%gg%Sgl%flr}%ﬁgde fused
h | hosph b t
pb n?ggzn?@b‘? Yok h‘g%rgfclgyggpﬁg dJ( j.ll’anvﬁgn%llil{:ﬁn nitride
f
A0 AT P ?l&%ﬁﬁ%n i g Ro .L\?&g {4 encapsulating
hydr ogen or : mand n are an integer. of 1 to
SRSl DA ) SHRE G aorBaPacom Hf iyay Be 0.01 pm
| for mul d as f
Loy 260 i Hedopnenbr bt thBr it ¢4 Gbes | ippgF ties into a

phq@ghine are honogeneously m xed in an organic
nt and by using a nickel catalyst, a product is

precLpL 559,32 8n AN 38 Lo ThE, LU 3 ey e, cor
%%%%gg%tagg‘ﬁﬁe%go dﬂﬁathgrég% ?%%%%yfggﬁgﬁgwhﬁ‘amount of an
LS 2.8 ThS,SATBOU] T DL PP e DY ST b v wacer
ta %So?i‘p\'é’ggltl%y a curecri“{)dr% % OE the epoxy resin composition may be
increased, leading to deterioration in strength and thus
insufficient solder resistance. While if it is too high, flowability
may be deteriorated, leading to deterioration in moldability.
The curing accelerator (D) may be any compound which can
accelerate a reaction between an epoxy group in an epoxy resin and
a hydroxyl group in a phencl resin, and may be selected from those
commonly used in an epoxy resin composition as an encapsulating
material for a semiconductor chip. Specific examples include
phosphorous~containing compounds such as organophosphines,
tetra-substituted phosphonium compounds and phosphobetaine
compounds; and nitrogen-containing compounds such as
1, 8-diazabicyclo (5,4, 0)undecene-7, benzyldimethylamine and

2-methylimidazole.
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20 nmethyl, and Y is hydrogen or hydroxyl, which may be
used alone or in conbination of two or nore. An
amount of the curing accelerator (D) may be 0.1 % to
1 w % both inclusive, preferaP y 0.1 wt%to 0.6 wt %
both inclusive 12 of the total -anmbunt of an epoxy
resin conposition. If the anobunt of the curing
accelerator (E) is too low, desired |evel of

curabi | i gy maays not aQ609§£ﬁB§HHEpHMHe|?nEfu?é”ﬁﬂithy phosphines

flowability may be deteriorated. 5 The silane

|- \ . 1 .
SO 00080 (b 08118, SELECL A A0 SPRIUS A o
B L e S

oe reacted theteen TesiT |
%@ﬁgg%%ﬁ' Sodil alsertrtlgleltgg%%(g?geljlllrgee,r tgqt%ﬁg@q[gﬂ&éghme,

€ epoxy resin on an

[ i ' : i;ning two and nore
F%g%gggkggéééﬁégé%o Q?%ggggégilééégéﬁﬁﬁeédjacent car bon
atons copprisin [ ri (.her ej t
referredB?%F%é?égéﬁ%ggﬁﬁgg%#§W3SQ§%§6%RV%§ﬁ?$%KF%%%ﬁ%%gscompound
Vi scosit d fl ow properti synergistic effect
KR e e e d e s PR G ARt " he s1 Fane
coupling agent (E) is essential for adequate effects
of rConpourf@d (F). These silane coupling agents (E) may
be|used al'ohe or ifh conbination of two or nore. An
ampunt of the silape coupliqng agent5 (E) may be 0.01
w oo 1 % bes hiinclusjve, prgfefqably 0.05 wt %

20| 0.8 wt % bot ht¥4nel usiEeA rggﬂefjerably 0.1 vvt%Q:S)
0.6 mﬁ@bbo&h i ncl usi ve~of e~totalf "anount of an
eppxy resin conposition. If the anount is too |ow,
Compound ( may nof be adequately effective and

sol der resiStance of a sem conductor package nay be

d [ d., | hi gh, i o .
becores. SOMRiEPPRESGPrRTE FTHA (b1 dersrdbierreas: Fur Ra
0 &, oo conduct or, package my bc ol s, delerioratedy ;g i

conbi ned . . : : .
an anion of an aromatic organic acid having a functiocnal group

selected from hydroxyl, carboxyl and thiol in the aromatic ring; AH
is an aromatic organic acid having at least one selected from hydroxyl,
carboxyl and thiol in the aromatic ring; a and b are an integer of
1 to 3 both inclusive; and ¢ is an integer of 0 to 3 both inclusive,
provided that a = b.)

The compound represented by general formula (3) may be
prepared as follows. First, a tetra-substituted phosphonium
bromide, an aromatic organic acid and a base are combined in an crganic
solvent and homogeneously mixed to generate arcmatic organic acid
anions in the solution system. Then, by adding water, the compound
represented by general formula (3) may be precipitated.

A preferable compound represented by general formula (3)
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13 with each of adjacent carbon atons conprising an
aromatic ring may contain optionally a substituent

ot her than the hydroxyl groups. Conpound (F) may be a
nonocycl i ¢ conpound representeﬂ by general fornula
(5) or a polycyclic conpound r bresented by genera
formula 5 (6): OH (In the above general fornmula (5) ,
one of R and R5 is hydroxyl and when one is

l Ir en
P R S . S et s
d d I .0t
E\y Eggaelrb%n%%glﬂéﬁ Itlé)'\)r( a hgfdf‘UQggrda ifl %‘r? a(rt ,ngn]élng, that

dr ox e ge or mu

?ﬁéRB?%ggl$§’ ﬁ%-&yqroﬁ¥%faﬁggl éﬁy%n'%fh¥gég§%enols.

ydrogen r ox or a substitu

ﬁszf;g‘eﬂ%"a@efwﬂoxy%%r% o Py % BarBpt Sepresences oy

drox 3d5% s of the nonocyclic conmpound
esenf eral 14 formula (5) include
catechol pyrogallol, gallic acid, gallic acid

estrer s, and their derivatives. Exanples of the

pof Yvcl fc—gompound represerted by general formula
(6) in dr oxynafht hal ene,

2,3-di e

20d t heir deg%r@tives. 51n

pakti cul\a ~3above nd prefer has two

hydr oxyl groups” nei ghk gjan aromatic ring for
flowability and easy ol to curability. In the
light of volatilization duriypg a kneadi ng process, a
core ring nay be preferably a naphthalene ring which

g?gt[:??; %ﬁﬁ%ﬁ%%égbg%é %a%ﬂ§1 ggéﬂp hydrogen or alkyl
ht h t

%aﬁlagﬁyﬁp%%gsﬁf% Rl DT R 03 SERayEh " hydroxyl;
d th d t d b d t

B S b P, I L B o

[esin CONPOSLLL 9N, A4 g Ledues K9l SLALLLY llie ¢

may be
prepared as follows. First, an iodophenol and a
triaromatic-substituted phosphine are homogeneously mixed in an
organic solvent and by using a nickel catalyst, a product is
precipitated as an iodonium salt. The iodonium salt and a base may
be homogeneously mixed in an organic solvent and water may be, if
necessary, added to precipitate the compound represented by general
formala (4).

The compound represented by general formula (4) may be
selected from, but not limited to, those wherein X is hydrogen or
methyl, and Y is hydrogen or hydroxyl, which may be used alone or
in combination of two or more.

An amount of the curing accelerator (D) may be 0.1 wt% to

1 wt% both inclusive, preferably 0.1 wt% to 0.6 wt% both inclusive
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15 conposition. The conpounds as Conpound (F) may be
used in conbination of two or nore. An anount of
Compound (F) may be 0.01 wt%to 0.5 wt % both
inclusive, preferably 0.02 vt %to 0.3 wt % both
inclusive of the total 20 anolft of an epoxy resin
conposition. If the anount is too | ow, expected
viscosity or flow properties by synergetic effect with

a_silane coupling agent (E) may not be obtai ned,

77 b= FoEsD UL CCuPh PNy LRa BpBRyPToapr . IF the amount
conposition may he inhibjted, leading to, deteriorated . .. .
Sy @%&PerSﬁg%ﬁl@§369ra“@u%%&Oﬁﬁﬁﬁbc?eﬁhEF$hﬁ§e§§} curability

deterioration in its performance as a resin f?r

SRYapsti 5ei Ayt A nebnivddnguédf oroR h@ﬂpﬂhrmfﬁﬁaaaﬁ SR dpvkyPe
resin_conPosition according to this 15 i nvention

C6SELeE& 8Re above conponents (A) to (F) as essentia
conponents, it_may further contain, if necessary,

addi t i vedhej Adlaae ngP W inde agepkr dahtma@e s¢lgcted from

brom nat ed epoxy resin and antinony trioxide; a nold
EEOEES 1 2Be ol TP 1dGERE  sHERT RS ldnsion apdphgERappsilanes.

| owstress additive such as silicone oil and silicone
HOWBERL , nBaAme not gt ic LiBhtahdgn gy g8 which can be reacted
appropriate. An epoxy resin conposition accordin% to ,

Rty eERVENEPORY ey 1N e Pespaied Ay HoAbgemawLGfyller to improve
qixin% conmponents (A) to (F% and other additives in a

rkerIace asherEll tRaFyecat e, ePYIY ded nbyorgosition and the
qelt-kneading¥using an appropriate apparatus such as a
Hegeoagieof i £ker- kneader or extruder, cooling and then
grindi ng. For encapsul ating a sem conductor chip using

an epoxy CPaRPANd ¢ bipozdtticdm iagcbrdi drd tigpuehihydroxyl groups
invention to provide a sem conductor device, the ‘
€opé8EE] W Imep cheC ol HeF SRR dCRIREY ABPranCAPpT oI fe aromatic
15 nol di ng process such as transfer nDIdin%, L

conpr é5srenabl el ngedisd refnfeceds o lcingg. (FAR) epbgificantly
resin conposition according to this invention may be '
Soprapey vheePSiory encapial rinpraiear Petyywgrgistic effect with

sem conduct or_chi ps. . .
a silane coupling agent (E). The silane coupling agent {(E) is

essential for adeguate effects of Compound (F).

These silane coupling agents (E) may be used alone or in
combination of two or more. An amount of the silane coupling agent
(E) may be 0.01 wt% to 1 wt$% both inclusive, preferably 0.05 wt% to
0.8 wt% both inclusive, more preferably 0.1 wt% to 0.6 wt% both
inclusive of the total amount of an epoxy resin composition. If the
amount is too low, Compound (F) may not be adequately effective and
solder resistance of a semiconductor package may be deteriorated.
If too high, an epoxy resin composition becomes so water—absorptive
that solder resistance in a semiconductor package may be also
deteriorated.

Compound (F) containing two and more hydroxyl groups combined
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It may be used, for exanple, as an encapsul ating resin

for a surface 20 nounting type sem conduct or device

such as QFP (quad flat package) and TSOP (thin snal

outline package) . FIG 1 is a cross-sectional view

illustrating a structural exanpPe of a sem conductor

devi ce produced using an epoxy resin conposition

according to this invention. A sem conductor chip 1
i xed, on. a di_e d 2 via cured di.e .bandi n )

e et %Jac%H?e%a%bocno&p B RS At cLsT gk epriag may

l.ead 1 e.semc nd ct.or_.chi

sSaeli bt Sugﬂﬁéa-ﬁsuvgt. h*@ 7 oLE 8ot kgt grouws.

m _con r_devi ce shown nma
E%wua. Ry TERE CabobE EPB Thgir e hebE by general
0S| t L )n o%f%téog)gércg&g chor?ap}oléﬁlglf Ié?epsllféfr_]ﬁ) r&:ie?/g{i gy general formulia
cﬁgpre55|on nol di ng and injection nolding and then 5
apsul ating the sem conductor chip 1. Since the

sem conduct or device shown in FIG 1 is encapsul ated

by a encaps ting resin conposition conprising
Compound ( ontai ning two and nore hydroxyl groups
conbi ned wifth each of adjacent carbon atons
i Si ic ring, suitable 10 viscosity and
of ' YIhe encapsul ating resin conposition
Thus, a seggﬁgnductor device with

can be conststently provided. By
: m conductor chi p using an epoxy
conposi tion npri sing an epoxy resin

represented by general fornmula 15 (1) and a pheno

resin represented by general formula (2), a

sem conductfeg device with further excellent fire

retardancy and sol der resistance can be nore

consistently provided. This invention wl| g nore
speci f i caﬂIPytkt?e@le?Y%@anmh forgpl dnde 376, Obit 2ROtRs 1S hydroxyl

limted to, | es. Throu hout this 2D dlsclo§ure

rEhdPRE Pa%.bsﬂy%ﬁ%ém 2he aStISr £ BYSheghy . hydroxyl or a
(Slﬁbﬁﬁldﬁu%{%%/a? eh"*? nt an Ih@’gﬁ’ggy?fr arllndl le,yBe ey )%iy 5?3 hydrogen,

hydroxyl or a substituent other than hydroxyl.)

R1 RZ

HO R,
RG R5
(In the above general formula (6), one of Ry and Ry is hydroxyl

and when one is hydroxyl, the other is hydrogen, hydroxyl or a
substituent other than hydroxl; and Ry, R3, R4, Rs and Rg are hydrogen,
hydroxyl or a substituent other than hydroxyl.)

Examples of the monocyclic compound represented by general
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Co., Ltd., NC3000-P, epoxy equivalent: 274, "n" in
formula (1) is 25 2.8 as an average, softening point:
58 'C) : 7.35 wt parts; phenol biphenylaral kyl resin
(Meiwa Kasei Co., Ltd. MEH 7851SS, hydr oxyl

equi val ent 203, "n" in fornula1€2) is 2.5 as 17 an
average, softening point: 65 C: 5.5 w parts;
spherical fused silica (average particle size: 30 nm

GO AP hBte e p%%ﬁ%ﬁ'a%#teﬁfcr}%%?mﬁaaﬁa fgallic acid

Sateds, it ERDE v e tutar et g et SR L NP —

cshperaRhr e By S T gﬁllﬁa&cﬁa} fl?lrc&ﬁtss o 588 koxynapnthalene,
t|n roller at 8 o 10 cooling and then

O Erd Ryt ad s epaRy Fhsth GSMIGERTRSN.  The

resultant epoxy resin conposition was evaluateg

fol I ovs. TPhBABULFEHAT orf N B0QVESCHRRO SHbRTSLT " ehds tvo

Spiral flow, the epoxy resin conpaositjon was _nol ded

RYIrgxy b RreHes AFGNPPEARE &N PR TG PRI EAB f&ﬁ&éPl&h& and easy

conditions of a  tenperatu

(FP8EEEL et 65U NP tand éonégQ%&Qﬁﬂ<éébﬁﬁéat%%hﬁatazﬁ)durlng a

sec, using a nold in accordance with

tm@ﬁdlagﬁ%ﬂssm BUFIER TdeeAY M prﬁf%?%}' % |néwht§a$ene ring
paranmeter for flowability. The larger the paranete
.wéucbhé%teﬁ@%terq &ﬁaélol‘“ﬁﬂfy"‘)%@t%%ltYAa&ﬁ prefighipgystability.
Curing torque ratio: Using a curastaoneter (Orientec

Inc., JSRUPBYEStdnelay bRypéor\puyrls t drgndthgdene-containing

detern1ned after 90 and 300 sec frominitiation of

lfeEPrPrHgdasua st d Lerpbydrarenaphtihasege and a curing

torque ratio = (torque after 90 sec) / (torque after

25 339@%@@%%%83@% end phebF iR iJerdvRrnedSEy: & compound

curastoneter is a paraneter for thermal rigidity, The

marges usivel Barfuihesr fuer et icontrellabel bet tl@rhandllng an epoxy

curability is. Aunit is "% .
resin composition and to reduce volatility of the epoxy resin

composition.

The compounds as Compound (F) may be used in combination
of two or more.

An amount of Compound (F) may be 0.0l wt% to 0.5 wt% both
inclusive, preferably 0.02 wt% to 0.3 wt% both inclusive of the total
amount of an epoxy resin composition. If the amount is too low,
expected viscosity or flow properties by synergetic effect with a
silane coupling agent (E) may not be obtained, while if too high,
curing of the epoxy resin composition may be inhibited, leading to
deteriorated physical properties of a cured product and thus
deterioration in its performance as a resin for encapsulating a
semiconductor chip.

Although an epoxy resin composition according to this
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18 Sol der resistance-refl ow cracking: using a

| ow- pressure transfer nol ding machine, a 100pQFP
frame (Cu frane) with a body size of 14 x 14 x 1.4 mm
to which an Si chip with a size of 6 x 6 x 0.30 mMmis
adhered was nol ded under the cbAditions of a nold
tenperature: 5 175 'C, an injection tine: 10 sec, a
curing tinme: 90 sec and an injection pressure 9.8

fter i r .
E‘E?ﬁeal’%#’édc&? ef?%o%%’. bEocbnbSiaf ! @n  cgl (BfPas essential
d s QU h _an R refl ow at a_peak
%%8%3 g?é d?lé%% g%nsecu Ve %#w%%?%ﬁsﬁg (? ?%E&ves

koS AEL ot Aol ATEBES, I 888 By rontn e

A e
the c cracks age
RIP ARG Ay St SO0 D5 BOgh Pe YAROPBP I Gyl Loe rubber;
nachlne test pieces for fire retardancy with a
S pHetEoRF B k) %ﬁéﬁ?ﬁéna%pa? e%Pwant the
condltlo s of a erature:
i nj ect i o%“t FhREY f@séélcco %Stﬂr‘i%?él FFﬁ%rd’i%té’e‘&hl%&&"&Htlon may
i t t ted
'%’rﬁ?ﬁéﬁ%ﬁ ?D&eiiﬁéqe%%lymﬁl%g%iaeggﬁf%a{‘}%oﬁo (F) and other
20 Ex t Ex
@zsidiélyeﬁct%m% oo Ang Braal S AR e e gL fved by
TR R agedlie B54ng AP R AEA BeRe At sl £ ajheaiqy roller,
al uati on resul are homn n Table and 2. 25
R BE St harorARa ABRCTIaT BEAREia%1 ar o as
o e AR e LG5l B e
point: 105 'C); 19 phenol aral resin (M
e?@ﬁPéaFl%ca CO%Eien@Lto %yﬁienwﬁnm eawﬁ% Sealimnductor

in formula ( g 6 as an avera softenln%) poi n
ﬁgave):e, the ¢ mpos:Ltlon may be mol ed and cured Dy an appropriate

molding process such as transfer molding, compression mclding and
injection molding.

An epoxy resin composition according to this invention may
be suitably used for encapsulating a variety of semiconductor chips.
It may be used, for example, as an encapsulating resin for a surface
mounting type semiconductor device such as QFP (quad flat package)
and TSOP (thin small outline package). FIG. 1 is a cross-sectional
view illustrating a structural example of a semiconductor device
produced using an epoxy resin composition according to this invention.
A semiconductor chip 1 is fixed on a die pad 2 via a cured die bonding
material 6. Gold wires 3 couple the semiconductor chip 1 to lead
frames 4. The semiconductor chip 1 is encapsulated with an

encapsulating resin 5.
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a cresol novol ac type epoxy resin (N ppon Kayaku Co.,

Ltd., 5 EOCN 1020-55, epoxy equivalent: 198,

softening point: 55 C); phenol novolac resin

(hydroxyl equivalent: 104, softening point: 80 O);

y-nercaptopropyltrinethoxysilaﬁ@,

1, 8-di azabi cycl o(5, 4, 0) undecene--7 (hereinafter,

referred 10 to as "DBU') ; a curing accel erator

represen 7).l Ph4P uri cGe at qr

represen?gg %gm 85 é&é dev%g% ngﬁ [ Ngracy! kﬁ& 58 prepared
0 a hth agen ade

hludhlraonnaniihal ene LResacal gl Ao, EALEENPLon a5 the

gen pyroga

di.h napht hal R rad
PoSaPeliar eliéésen Y g%%%%r%fb@r é’?ff%ng PRy Eranster
&%1H188§)éé$£2é%510n mo %g%g an& njegtfé% Q%@ 198 and then

encapsulating the semiconductor chip 1.

Since the semiconductor device shown in FIG. 1 is
encapsulated by a encapsulating resin composition comprising
Compound {(F) containing two and more hydroxyl groups combined with
each of adjacent carbon atoms comprising an aromatic ring, suitable
viscosity and flow properties of the encapsulating resin composition
may be achieved. Thus, a semiconductor device with good moldability
can be consistently provided.

By encapsulating the semiconductor chip using an epoxy resin
composition comprising an epoxy resin represented by general formula
(1) and a phenol resin represented by general formula (2), a
semiconductor device with further excellent fire retardancy and
solder resistance can be more consistently provided.

This invention will be more specifically described with
reference to, but not limited to, Examples. Throughout this

disciosure, a blending ratio is presented as parts by weight.

( Example 1 )
A phenol biphenylaralkyl type epoxy resin (Nippon Kayaku
Co., Ltd., NC3000-P, epoxy equivalent: 274, "n" in formula (1) is
2.8 as an average, softening point: 58 °C): 7.35 wt parts;
phenol biphenylaralkyl resin (Meiwa Kasei Co., Ltd.,

MEH-78518S, hydroxyl eguivalent 203, "n" in formula (2) is 2.5 as
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coNO ru~nD0> C)0 LOO0OOO0} oLf). If)~ NLONM(DO
MLdopOO o7 LO I nco-g- NONnm vg00 mi - wi no0000c
MIninNmm~rOg I1f]nmdOOmu :) mmn6é OttNU ) NaJOO EO
mL6nmOo6U7 tbln~l 0 -N CT) NCT] nin%)o

an average, softening point: 65 °C): 5.5 wt parts:;

spherical fused silica (average particle size: 30 pm): 86.0
Wt parts;

y-glycidylpropyl-trimethoxysilane: 0.4 wt parts;

triphenyl phosphine: 0.2 wt parts;

2,3-dihydroxynaphthalene (Reagent grade): 0.05 wt parts;
carnauba wax: 0.2 wt parts; and

carbon black: 0.3 wt parts

were mixed in a mixer at an ambient temperature, followed
by melt kneading by a heating roller at 80 to 100 °C, cooling and
then grinding to obtain an epoxy resin composition. The resultant
epoxy resin composition was evaluated as follows. The evaluation
results are shown in Table 1.

Spiral flow; the epoxy resin composition was molded by a
low-pressure transfer molding machine under the conditions of a
temperature: 175°C, amolding pressure: 6.9 MPa and a pressure keeping
time: 120 sec, using a mold in accordance with EMMI-1-66, and then
a spiral flow was determined. A spiral flow is a parameter for
flowability. The larger the parameter is, the better flowability
is. A unit is "am".

Curing torque ratio: Using a curastometer (Orientec Inc.,
JSR Curastometer Type IVPS), a torque was determined after 90 and
300 sec from initiation of heating at a mold temperature of 175 °C
and a curing torque ratio = (torque after 90 sec) / (torque after
300 sec) was calculated. A torgue determined by a curastometer is
a parameter for thermal rigidity. The larger the curing torque ratio

is, the better curability is. A unit is "§".
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Solder resistance-~reflow cracking: using a low-pressure
transfer molding machine, a 100pQFP frame (Cu frame) with a body size
of 14 x 14 x 1.4 mm to which an Si chip with a size of 6 x 6 x 0.30
mm is adhered was molded under the conditions of a meld temperature:
175 °C, an injection time: 10 sec, a curing time: 90 sec and an
injection pressure; 9.8 MPa. After post-curing at 175°C for 8 hrs,
it was humidified under the condition of 85 °C and 85 % for 48 hrs
and passed through an IR reflow at a peak temperature of 260 °C
consecutive three times (three times, 10 sec at 255 °C or higher for
each run). Then, it was examined for internal cracks and
delaminations using an ultrasonic test equipment. Evaluation was
based on the numbers of delaminations of the chip and internal cracks
in 10 packages.

Fire retardancy: using a low-pressure transfer molding
machine, test pieces for fire retardancy with a thickness of 3.2 mm
were prepared under the conditions of a mold temperature: 175 °C,
an injection time: 15 sec, a curing time: 120 sec, and an injection
pressure: 9.8 MPa and was tested for fire retardancy in accordance

with the specification of UL94.

( Examples 2 to 13 and Comparative Examples 1 to 15 }

According to the blending ratios shown in Tables 1 and Z,
epoxy resin compositions were prepared and evaluated as described
in Example 1. The evaluation results are shown in Tables 1 and 2.

Components used other than those in Example 1 are as follows.

A biphenyl type epoxy resin (Japan Epoxy Resin Inc., YX4000H,

epoxy equivalent: 195, melting point: 105 °C);
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doO 9~ d-1 r-nD Lnqgd cr) nil0O0 jI19d61 cs ID

phenolaralkyl resin (Mitsui Chemical Inc., XLC-LL, hydroxyl
equivalent: 174, "n" in formula (2) is 3.6 as an average, softening
point: 79 °C);

a cresol novolac type epoxy resin (Nippon Kayaku Co., Ltd.,

EOCN 1020-55, epoxy equivalent: 198, softening point: 55 °C);
phencl neovelac resin (hydroxyl equivalent: 104, softening
point: 80 °C);
y-mercaptopropyltrimethoxysilane;
1,8~diazabicyclo(5,4,0)undecene~7 {(hereinafter, referred
to as "DBO");

a curing accelerator represented by formula {7);

ot Lo e [o- O] o

a curing accelerator represented by formula (8):;

0
Ph,P
(8)

1, 2~-dihydroxynaphthalene {Reagent grade);
catechol (Reagent grade);

pyrogallel (Reagent grade);

1, 6-dihydroxynaphthalene {(Reagent grade); and

resorcinol (Reagent grade).
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WHAT IS CLAIMED IS:

1. A resin composition for encapsulating a semiconductor
chip comprising:
5 an epoxy resin (A) represented by general formula (1):
a phenol resin (B) represented by general formula (2):
an inorganic filler (C);
2 curing accelerator (D);
a silane coupling agent (E); and
10 Compound (F) containing two and more hydroxyl groups
combined with each of adjacent carbon atoms comprising an aromatic

ring.
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(In the above general formula (1}, R represents hydrogen
5 or alkyl having up to four carbon atoms; and n is a positive number

from 1 to 10 as an average.)
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(In the above general formula (2), R: represents phenylene



10

16

Ss 2 2 |IL'3>1cu | nOLfLCLMOC)00-,0 1~-j 22 WHAT IS
CLAIMED I'S: 1. A resin conposition for encapsul ating a
sem conductor chip conprising: 5 an epoxy resin (A
represented by general formul 1): a phenol resin
(B) represented by general forftula (2): an inorganic
filler (C; a curing accelerator (D); a silane
coupling agent (E); and 10 Conpound (F) containing two
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gene?g‘_g fagg?r?uﬁqg%}ffﬁgﬁg?gp%%nent S hly}gr %ggnﬁbﬁ‘y&age

al kyl having up to four carbon atons; and nis a
positive nunber from1l to 10 as an average ) OH H2-
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said Compound (F) in more than or equal to 0.01 wt%.

3. The resin composition for encapsulating a semiconductor
chip according to Claim 1, wherein the resin composition comprises

said silane coupling agent (E) in 0.01 wt% to 1 wt% both inclusive.

4. The resin composition for encapsulating a semiconductor
chip according to Claim 1, wherein said compound (F) contains two
hydroxyl groups combined with each of adjacent carbon atoms

comprising said aromatic ring.

5. The resin composition for encapsulating a semiconductor
chip according to Claim 1, wherein the aromatic ring is a naphthalene

ring.

6. The resin composition for encapsulating a semiconductor
chip according to Claim 5, wherein said Compound (F) contains two
hydroxyl groups combined with each of adjacent carbon atoms

comprising said naphthalene ring.

7. The resin composition for encapsulating a semiconductor

chip according to Claims 1, wherein the resin composition comprises



and n is a positive nunber from1l to 10 as an
average.) 2. The resin conposition for encapsulating a
sem conductor 5 chip according to Claim1l, wherein
the resin conposition conprises said Conpound (F) in
nore than or equal to 0.01 w%43. The resin
conposition for encapsul ating a sem conductor chip
according to Caim1l, wherein the resin conposition
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Claim1, wherein said conmpound (F) contains two
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5, wherein said Conpound (F) contains two hydroxyl

groups conbi ned with each of adjacent carbon atons

conprising said naphthal ene ring. 25 7. The resin

conposition for encapsul ating a sem conductor chip

according to Clains 1, wherein the resin conposition

conprises 24 said inorganic filler (C in 84 wt%to 90

Wt % bot h i nclusive. 8. A sem conductor device wherein

a sem conductor chip is encapsul ated by the use of

the resin conposition for encapsulating 5 a

sem conductor chip according to Clains 1.



