DESCRI PTI ON  EPOXY RESI N COVPCSI TI ON FOR SEM CONDUCTOR ENCAPSULATI ON AND
SEM CONDUCTOR DEVI CE USI NG THE SAME 5 FIELD OF THE | NVENTI ON (0001] The
present invention relates to an epoxy resin conposition for sem conductor
encapsul ati on which does not substantially contain conductive foreign
nmetallic particles 10 having a predeterm ned size or nore and fromwhich a

high reliability sem conductor device can be obtained, as well as a

sem conduct or device that uses thebﬁgeﬁngfGKGRCUND ART 15 [0002] In the
conventi onal seniconductor devi ces, sen1conductor el enent (sem conduct or
chip) is o] n y with
the outsi he a gr%ﬁ%%?%%#ggﬂs%égcon 88#°§ anéﬁPﬁgeéh nner | ead

of the aforenentloned c ing a netal wire. In
addition, the aforenen%ﬁ%ﬁgéﬁ8€§ﬂ$%oﬂgggegrﬁgggﬁeﬁﬁga% ead frame are
encapsul ated with an epoxy resin conposition. 1 [0003] Wth the recent
advance in the high performnce of

5 FIELD OF THE INVENTION
[0001]

The present invention relates to an epoxy resin
composition for semiconductor encapsulation which does not
substantially contain conductive foreign metallic particles

10 having a predetermined size or more and from which a high
reliability semiconductor device can be obtained, as well

as a samiconductor device that usaes the same.

BACKGROUND ART
15 [0002]

In the conventional semiconductor devices, a
semiconductor element (semiconductor chip) is mounted on a
metal lead frame. In order to assure continuity with the
outside, the aforementioned semiconductor element and the

20 inner lead of the aforementioned lead frame are connected
by bonding a metal wire. In addition, the aforementioned
semiconductor element and lead frame are encapsulated with

an epoxy resin composition.



el ectric products, nobile phones and the like, mniaturization, thinning

and hi gh performance are in 5 demand for sem conductor devices as well. In
order to realize this, sem conductor device forms such as TSOP (thin and
smal | outline package), QFP (quad flat package) and the 1|ike have been

devel oped. In addition, since the |ead frame-type sem conductor devices have
alimtationinterns 10 of the nunber of external |eads, devel opnent of
BGA (ball [gbobgjarray), LGA (land grid array) and the |ike which use balls
and |l ands instead of |leads for effecting continuity 1is also in progress.

[0004] 15 Thus,yythehberad¥aBCeaPhndb NiAt ¥ha ZALERNpEBE Al cePSES OF MaNce
gaining, pitch of netal wires inside the sem conductor device al so becane

narrow, an lggggﬁgfp%ggufhgﬁegébﬁgggnggﬁgt&hddgégcq Kaave a netal wire

pitch of ess than e other "hand, the general

DL oclc | 0reShSRRa8 sahU5nd' RHERILOUAH BUGH/cRPRLBARILU 2B 10
pul veriZat L on dndol! 5ohh 00n80de00! Wethi20a22s°he1° CRRPEEAEY FRtorTals of

realize this, semiconductor device forms such as TSOP (thin
and small outline package), QFP (quad flat package) and the
like have been developed. In addition, since the lead
frame-type semiconductor devices have a limitation in terms

10 of the number of external leads, development of BGA (ball
grid array), LGA (land grid array) and the like which use
balls and lands instead of leads for effecting continuity
is also in progress.
[0004]

i5 Thus, with the advance of miniaturization and high
performance gaining, pitch of metal wires inside the
semiconductor device also became narrow, and some of the
latest semiconductor devices have a metal wire pitch of
less than 100 ﬁm.

20 [0005}

On the other hand, the general production steps of

the aforementioned epoxy resin composition for
semiconductor encapsulation include the steps of mixing,

melt kneading and pulverization, and friction and collision

25 of the composing materials of the aforementioned epoxy



resin conposition for sem conductor encapsulation with the production

devi ce occur in each of these steps. Thus, the aforenentioned epoxy resin
conposition for sem conductor encapsulation is contam nated with conductive
foreign 5 netallic particles derived fromthe aforenenti oned production
device. Also, in addition to the aforenenti oned cause due to the production
device, there is a case in which the aforenentioned conposing materials

t hensel vesrasén compasitibadfort bemdndudurteorf encapgsuldattidlon erifhr tthel es. 10
[ 0006] When the aforenmentioned sem conductor elenent is encapsulated with
an epoxy rpebdueeipasdevieel otcureimceadhcbdr thasapsitepisi.onThas| adhaat ed
with such conductive foreign netallic particles, there is a 15 possibility

that the ahgoesmehtebfddf epekgnrpaihi ebfiposieionafght skaliwepdudical Wi res
and the |like and thereby cause a short-circuit, in the case of the

af orement i ghedpBalhe¥onPhikCBoneansaRRHAL a&tﬁe&baauchﬁ%7]for%f1gﬁccor di ngly,
for the purpose of reducing contam nation of the aforenentioned conductive

foreign hbiahlfcPpakhaleds BedRvaAlcloh LREPUEBGaRbntionedl O SMENL | 0N
gn fretallic particles 1nth production process of the
afore”E”t'BQSQuEEQéX ES%&Qe. Also, in addition to the aforementioned
cause due to the production device, there is a case in
which the aforementioned composing materials themselves are
contaminated with conductive foreign metallic particles.
10 [0006]

When the aforementioned semiconductor element is
encapsulated with an epoxy resin composition for
semiconductor encapsulation contaminated with such
conductive foreign metallic particles, there is a

15 possibility that the aforementioned foreign particles are
caught between metal wires and the like and thereby cause a
short-circuit, in the case of the aforementioned narrow
pitch semiconductor device.

[0007]

20 Accordingly, for the purpose of reducing
contamination of the aforementioned conductive foreign
metallic particles, a method for removing of the
aforementioned conductive foreign metallic particles in the

production process of the aforementioned epoxy resin

25 composition for semiconductor encapsulation, for example,



25 conposition for sem conductor encapsul ation, for exanple, 3 using a
magnet, has been proposed (e.g., Patent Reference 1) . Patent Reference 1:
JP-A-9-173890 5 DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON [ 0008] According to the aforenentioned elimnation nmethod which
uses a magnet, conductive foreign netallic particles 10 having a | arge size
and ferromagneti c conductive foreign netallic particles can be renoved, but
el i m nat i oashhgf anmagnerdubhasvbebar prgposetal(ki. g .paPaten®s Relferengea

di aneter of about 100 pmor |ess) and conductive foreign netallic

particles af.feeble nmagneti smcannot be carried out 15 sufficiently. Thus,
the aforenentioned | atest narrow pitch sem conductor devices still have a

danger of havi ngpgbert Réfésehte 1909P1nlo-pgdgboon, in the case of an epoxy
resin 20 conposition for sem conductor encapsul ati on which contains a

magneti c oxide, the magnetic oxide is also adhered to a nagnet, so that the
conventional nethod for elimnating conductive foreign netallic particles

using a MegRghr68BRR! oF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008]
According to the aforementioned elimination method

which uses a magnet, conductive foreign metallic particles

10 having a large size and ferromagnetic conductive foreign
metallic particles can be removed, but elimination of fine
conductive foreign metallic particles (having a diameter of
about 100 pum or less) and conductive foreign metallic
particles of feeble magnetism cannot be carried out

15 sufficiently. Thus, the aforementioned latest narrow pitch
semiconductor devices still have a danger of having short
circuit.
[0009]

In addition, in the case of an epoxy resin

20 composition for semiconductor encapsulation which contains
a magnetic oxide, the magnetic oxide is also adhered to a
magnet, so that the conventional method for eliminating
conductive foreign metallic particles using a magnet cannot
be used. Thus, even in the case of conductive foreign

25 metallic particles having particularly large size and



be used. Thus, even in the case of conductive foreign 25 netallic particles
havi ng particularly large size and 4 ferromagnetic conductive foreign
netallic particles, they cause a problemin that they renmain un-elim nated
in the epoxy resin conposition for sem conductor encapsulation. [0010] 5
The present invention was nmade by taking these situations into
consideration. An object of the present invention is to provide an epoxy
resi n conpberromagheticseondentiivecforaiapsuetaldnc parthcdess tbeycontain
conductive foreign netallic particles having such a size 10 that they cannot
be det ect ecause & probhiemdibythat theyveenabnaunmelhindnasedelinnithet i ng
conductive foreign netallic particles, as well as a sem conductor device

t hat usesepdey See®in 1SohbASIStEGR 56k VEéini dbhdRBEBEEbBcap8ilakibn.order to
achi eve the above object, a first enbodinent of the present invention is an
epoxy resipporoyposition for sem conductor encapsul ation, conprising the 20
foll ow ng conponents (A) to (D), wherein conductive foreign netallic

particlses havi noppe r&s@it 2t L6n WES Ride By tskbDs§aBhéab! y contained
in the aforenentioned epoxy resin
situations into consideration. An object of the present
invention is to provide an epoxy resin composition for
semiconductor encapsulation, which does not contain
conductive foreign metallic particles having such a size
10 that they cannot be detected and eliminated by the
conventional method for eliminating conductive foreign

metallic particles, as well as a semiconductor device that

uses the same.

15 MEANS FOR SOLVING THE PROBLEMS
[0011]

In order to achieve the above cbject, a first
embodiment of the present invention is an epoxy resin
composition for semiconductor encapsulation, comprising the

20 following components (A) to (D), wherein conductive foreign
metallic particles having a size of 20 um or more are not
substantially contained in the aforementioned epoxy resin
composition:

(A) an epoxy resin,

25 (B) a phenol resin,



conposition: (A) an epoxy resin, 25 (B) a phenol resin, 5 (C a hardening
accelerator, and (D) an inorganic filler. (0012] In addition, a second
enbodi ment of the present 5 invention is a sem conductor device conprising
a sem conductor element and the aforenenti oned epoxy resin conposition for
sem conduct or encapsul ati on which encapsul ates the sem conductor el enent.
[0013] 10 That is, the present inventors have conducted a series of
studi es in order(¢p »HRtdeningpaiyelésator coghasi tion having such a high
reliability that a short (short circuit) and the like are not generated

even when it i s(pisesdh afndrdahiéngidnéerial of the latest narrow pitch 15
sem conduct or devices. As a result, they found that the intended object can

be attainegplyzysi ng an epoxy resin conposition having substantially no
conductive forergn netallic particles obtained by elimnating conductive

‘;g:}ghg[‘i \r/rgt ]?L'r Li(?n?aé&&fﬁénf‘aé’.i 08c@nd! %&8&%&:}99%@ tHB" Breg8n@MNg
gn netallic particles derive rom
5 invention is a semiconductor device comprising a
semiconductor element and the aforementioned epoxy resin
composition for semiconductor encapsulation which
encapsulates the semiconductor element.
[0013]

10 That is, the present inventors have conducted a
series of studies in order to obtain an epoxy resin
composition having such a high reliability that a short
(short circuit) and the like are not generated even when it
is used as a filling material of the latest narrow pitch

15 semiconductor devices. As a result, they found that the
intended object can be attained by using an epoxy resin
composition having substantially no conductive foreign
metallic particles obtained by eliminating conductive
foreign metallic particles having a size of 20 um or more,

20 among conductive foreign metallic particles derived from
the composing components of epoxy resin composition and
epoxy resin composition production device. Thus, the

present invention as accomplished.



t he conposi ng conponents of epoxy resin conposition and epoxy resin

conposi tion production device. Thus, the present invention as acconpli shed.
6 EFFECT OF THE I NVENTI ON [0014] Accordingly, the epoxy resin conposition
for sem conductor encapsul ation of the present invention 5 contains
substantially no conductive foreign netallic particles having a size of 20
Nan or nore in the epoxy resin conposition. Thus, even when this is used as
the encapBEFBET oRF nBHEr THVERBEONhe | atest narrow pitch seni conduct or
devices, short circuit defect does not occur, 10 and highly reliable

sem conduc{@®14kvi ces are obtained. [0015] In addition, when the

af orenenti oned epoxy resin conposition for sem conductor encapsul ation
contains a nagrtcardinglky, ttise nepomey | tasin deompsei bsorl £6kr omagnetic 15
radi ati on generated from sem conductor circuits and the |I|ike and also

absorbs el gahioshRguetos endapsulatibAMEOLhE feessfit! havehlepnexert
advant ages of inhibiting bad influence upon other elenents sensitive to

el ect r gmaghghtains agduiBbtont 8AU1 208! YohalistNgeOpBrai AN MR AR ief 20
sem conduct or el enents.

particles having a size of 20 um or more in the epoxy resin
composition. Thus, even when this is used as the
encapsulation material for the latest narrow pitch
semiconductor devices, short circuit defect does not occur,

10 and highly reliable semiconductor devices are obtained.
[0015]

In addition, when the aforementioned epoxy resin
composition for semiconductor encapsulation contains a
magnetic oxide, the magnetic oxide absorbs electromagnetic

15 radiation generated from semiconductor circuits and the
like and also absorbs electromagnetic radiation from
outside, so that they exert advantages of inhibiting bad
influence upon other elements sensitive to electromagnetic
radiation and hardly causing operation error of

20 semiconductor elements.



7 BRI EF DESCRI PTION OF THE DRAWNGS [0016] Fig. 1 is an explanatory draw ng
showi ng an enbodi nent of the conductive foreign netallic particle 5

det ecti on nmet hod. DESCRI PTI ON OF THE REFERENCE NUMERALS AND SI GNS T: Epoxy
resin conposition for sem conductor encapsulation 10 1. Magnetizer 2:

I nfrared camera BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [0018] 15
Conductive foreign netallic particles having a size of 20 Nmor nore are

substanti a o] ' ' resin conposition of the present
invention.Hf'ﬁEEl %ﬁ%gg%g&3§ﬁdhgt%g§ nggiéﬁsnetallic particles having a size
of 20 dam qpomeye are substantially not contained" neans 20 that the nunber
of the conductive foreign netallic particles having a size of 20 Nmor nore

as detected by tfeg ”i?tb?daﬂeéﬁﬁiéﬁﬂtisﬂyt&ﬁwiﬂ?%fxbﬁi‘h%oﬁnare 5 or less per
1 cnB, preferably™2 or less, and nost preferably 0. 8 {(0019]
embodiment of the conductive foreign metallic particle

5 detection method.

DESCRIPTION OF THE REFERENCE NUMERALS AND SIGNS
T: Epoxy resin composition for semiconductor
encapsulation
10 1: Magnetizer

2: Infrared camera

BEST MODE FOR CARRYING OUT THE INVENTION
[o018]

15 Conductive foreign metallic particles having a size
of 20 uym or more are substantially not contained in the
epoxy resin composition of the present invention. The
phrase "conductive foreign metallic particles having a size
of 20 pm or more are substantially not contained" means

20 that the number of the conductive foreign metallic
particles having a size of 20 um or more as detected by the
method described in this specification are 5 or less per 1

cm®, preferably 2 or less, and most preferably 0.



The epoxy resin conposition for sem conductor encapsul ation of the present
I nvention is obtained using an epoxy resin (conponent A), a phenol resin
(conponent B), a 5 hardeni ng accel erator (conmponent C) and an inorganic
filler (component D), and is generally in the formof powder or in the
formof a tablet prepared by making the powder into a tablet. [0020] 10
The af orenenti oned epoxy resin (conponent A) is not particularly limted
and may be[eop®neral ly used one. For exanple, a cresol novol ak-type, a
phenol novol ak-type, a bisphenol A-type, a biphenyl-type, a

tri phenyl met hanerie/ Répoxy? FediH s vith vk tdanil ddsdudbode cited. These
may be 15 used alone or as a mxture of two or nore. [0021] The

af or enent | Qesh ARELL] off 65F NEKE PPOIENE Rlvexeids ikt SpiaihbloRs8igan
har deni ng agent for the aforenentioned epoxy resin, and is not particularly

limted I | ak,
[ Lo Srggy Do 2oamperglinpecd ol ofaPiithempabenelaoue! 2. |
resin 30 ilRaddis UCDE LIS (JUGSSRIRY &F 438%an2R0EgRh: 8¢ R HLE! U e Of

two or "‘nore.

(component D), and is generally in the form of powder or in
the form of a tablet prepared by making the powder into a
tablet.

[0020]

10 The aforementioned epoxy resin (component A) is not
particularly limited and may be a generally used one. For
example, a cresol novolak-type, a phenol novolak-type, a
bisphenol A-type, a biphenyl-type, a triphenylmethane-type,
a naphthalene-type and the like may be cited. These may be

15 nused alone or as a mixture of two or more.

[0021]

The aforementioned phenol resin (component B) exerts
its function as a hardening agent for the aforementioned
epoxy resin, and is not particularly limited and may be a

20 generally used one. For example, phenol novolak, cresol
novolak, bisphenol A-type novolak, naphthol novolak, phenol
aralkyl resin and the like may be cited. These may be used

alone or as a mixture of two or more.



Regarding the blending ratio of the aforenmenti oned epoxy resin (conponent
A) and phenol resin (conponent B), it is preferable to bend themin such
anounts that phenolic 5 hydroxyl group in the phenol resin becones fromO0.5
to 2.0 equivalents based on 1 equival ent of epoxy group in the epoxy
resin. Moire desirably, thisis from0.8 to 1.2 equivalents. [0023] 10 The
har deni ng accel erator (conponent C) to be used together with the

af orenent i poe22tonponent A and conponent B is not particularly limted.
Exanpl es thereof include those of am ne type, phosphorus type and the |iKke.

Among them exagd£6ddigt tite lawdingeratiid Use the Jafetatentitbndd 15
2-imdazole and the like, tertiary am nes such as triethanol am ne,

1, 8-di azabé?aﬁj,o{_-ésﬂ.n0)(aeﬂssaaﬁtmﬁndnahﬁhehbxereéhﬁo (cB¥pBRkAE 8 ,the
phosphorus-type include triphenyl phosphi ne,

tet raphenyiehgégbpawaaraahsaxa tﬂ&ﬁaiﬂ 806n! BRohhks: tﬂae.sghga ggeused

al one or as a m xture of two or nore. In addition, 1t 1s pfe

ol 08, b AR 8Tk LR BRGRAA BoBEEhBERLES K0cf 8!8 21l rom 0.0
Lo sem copdeeL et ERBREeLL o (L CHEL, g HLUL L o g gy sl
epoxy resin. More desirably, this is from 0.8 to 1.2
equivalents.
[0023]
10 The hardening accelerator (component C) to be used
together with the afcrementioned component A and component
B is not particularly limited. Examples thereof include
those of amine type, phosphorus type and the like. Among
them, examples of the amine-type include imidazoles such as
15 2-imidazole and the like, tertiary amines such as
triethanolamine, 1,8-diazabicyclo(5,4,0)undecane~7 and the
like. Also, examples of the phosphorus-type include
triphenylphosphine, tetraphenylphosphonium-tetraphenyl
borate and the like. These may be used alone or as a
20 mixture of two or more. In addition, it is preferable to
set the blending ratio of this hardening accelerator to a
ratio of from 0.1 to 2.0% by weight based on the total
amount of the epoxy resin composition for semiconductor

encapsulation. Further, when fluidity of the epoxy resin

25 composition for semiconductor encapsulation is taken into

10



10 consideration, it is nore preferably fromO0.15 to 0.35% by weight.

[ 0024] The inorganic filler (conponent D) to be used 5 together with the

af orenenti oned conponents Ato Cis not particularly limted, and it may be
any generally used one. For exanple, quarts glass powder, silica powder,
alumna, talc and the Iike may be cited. Particularly preferably,

spherical fused silica powder and pul verized silica powder 10 may be

exenpl i fi&shsildesLeidy, bt UBLthet @ Erofefsb by FEdhUO 19T tEVD. 955BFEe. Al so,
it is preferable to set the blending ratio of this inorganic filler to a

rati o of f4Re 70 to 90% by weight based on the total anpunt of the epoxy
resin conposition for sem conductor encapsul ation, nore 15 preferably from
75 to 909@6&2 ight. In addition, average particle dianeter of the

af orenentioned inorganic filler is preferably from1l to 150 pm nore

preferably froer@hge} tiqm%afq_‘irg fdi.[lo.l.oe?x5] co%&;sdal%(i} gq:'Bngté q,d hue i&nvent lon, in

addition to th ore I'oned "corrpohe . D a magne??c oxi de

(comBTent o eh Y e SPAE 2 SR Jiod SMRSbALEL aCLSCH! 2IAE! ©
particularly limited, and it may be any generally used one.
For example, quarts glass powder, silica powder, alumina,
talc and the like may be cited. Particularly preferably,
spherical fused silica powder and pulverized silica powder

10 may be exemplified. These may be used alone or as a
mixture of two or more. Also, it is preferable to set the
blending ratio of this inorganic filler to a ratio of from
70 to 90% by weight based on the total amount of the epoxy
resin composition for semiconductor encapsulation, more

15 preferably from 75 to 90% by weight. In addition, average
particle diameter of the aforementioned inorganic filler is
preferably from 1 to 150 um, more preferably from 5 to 75
pm .

[0025]

20 According to the invention, in addition to the
aforementioned components A to D, a magnetic oxide
{(component E)}) may be contained from the viewpoint of
electromagnetic radiétion shielding (shield) effect. This
magnetic oxide is not particularly limited, and it may be

25 any generally used one. For example, iron oxide, cupper

11



magnetic oxide is not particularly limted, and it may be 25 any generally
used one. For exanple, iron oxide, cupper 11 oxide, bariumtitanate,
ferrite and the like nay be cited. Also, it is preferable to set the

bl ending ratio of this magnetic oxide to a ratio of from20 to 90% by

wei ght based on the total anmpbunt of the epoxy resin conposition for 5

sem conduct or encapsul ation, nore preferably from30 to 70% by weight. In
addi t i on,o%id® adeapipmi £} tanprt@et ferpite hand sthe chikei a¥dbAaghtede oxide is
preferably from1l to 100 pm nore preferably from3 to 50 m [0026] 10 In
thi s conrkkad pnit wherpréetendblentnt sehcthedyhenidingoxatio(efnpbhent E) is
contained, this nmagnetic oxide also generates a exothermc reaction by the
i nduct i ommageetig oxide hto net hatidé oof dEtemt 20 gtoofdticbyveeighei basedtal | i c
particles, which is described later. Since the magnetic 15 oxi de and the
conduct i vén f€liei totart ahdust poft thé espboy credihf eompbsieionoforenperature
rise (conductive foreign netallic particles is higher), they may be

di sti Bgui sdiRT-diduded£CénOipaiTatien ¢ onsbe tp¥erbpaBIgNErBhaBbI €oPR04i Cl €S
al one may be renoved. 20 [0027] In addition to the aforenentioned conponents
A to E by weight. In addition, average particle diameter of the
aforementioned magnetic oxide is preferably from 1 to 100
pm, more preferably from 3 to 50 um.
[0026]
10 In this connection, when the aforementioned magnetic
oxide (component E) is contained, this magnetic oxide also
genaerates a exothermic reaction by the induction heating in
the method for detecting conductive foreign metallic
particles, which is described later. Since the magnetic
15 oxide and the conductive foreign metallic particles have
different rate of temperature rise (conductive foreign
metallic particles is higher), they may be distinguished in
detection and the conductive foreign metallic particles
alone may be removed.
20 [0027]
In addition to the aforementioned components A to E,
as occasion demands, other additive agents such as halogen
bound flame retardants (e.g., brominated epoxy resin and

the like), flame retardant assisting agents (e.g., antimony

25 trioxide and the like), silane coupling agents (e.g., fB-

12



as occasi on demands, other additive agents such as hal ogen bound flane
retardants (e.g., brom nated epoxy resin and the like), flane retardant
assisting agents (e.g., antinony 25 trioxide and the like), silane coupling
agents (e.g., J3- 12 (3, 4-epoxycycl ohexyl)ethyltrinethylsilane, y-

gl yci doxypropyl tri met hoxysilane and the like), nold rel ease agents (e.g.,
carnauba wax and the like) may be optionally wused in the epoxy resin

conposi ti pf, §.04 éﬁ&&fﬁd@h@&fﬁ;étﬁyseﬂﬁﬂéeﬁypallaﬁaozﬁi The epoxy resin
conp05|t|on for sem conductor encapsul ati on of the present invention may be

produced, ﬁ?ltfhﬁé@héﬁ%éﬂﬁhﬂ& &RANehe TIRE) | Smolll selBYshBe 10
pr oduced %y a serles of steps of blending the af or enent i oned conponents A

to D the, NE8lg E, | BaS0iBba CRSESaREdeRl NEix ﬁ%&gVﬁeasﬁe&angﬁlgccaS' on
demands, applying ?he m xture to a kneader suc m xihg rolle or the
like to ¢ t 4l lLklion. cooling this
to room té%%r%? phl o ELERS CnlO0PEIOETEEE S BRLBLES,

conve tlonal omn met hod, and nmaking this into tablets as occasion
denands fﬁé&ﬁ ¥WERer or not the thus obtained epoxy resin

[0028]

The epoxy resin composition for semiconductor
encapsulation of the present invention may be produced, for
example, in the following manner. That is, this may be

10 produced by a series of steps of blending the
aforementioned components A to D, the component E in some
cases and other additive agents as occasion demands,
applying the mixﬁure to a kneader such as a mixing roller
or the like to carry out its melt-kneading under heated

15 condition, cooling this to room temperature, and then
pulverizing this by employing a conventionally known
method, and making this into tablets as occasion demands.
[0029]

Whether or ncot the thus obtained epoxy resin

20 composition for semiconductor encapsulation is contaminated
with conductive foreign metallic particles having a size of
20 um or more, derived from the aforementioned respective
composing components an epoxy resin composition production
device (e.g., a kneader such as a mixing roller or the

25 like), is detected, and they are removed when present. In

13



20 conposition for sem conductor encapsulation is contamnated wth
conductive foreign netallic particles having a size of 20 Nm or nore,
derived fromthe aforenmenti oned respective conposing conponents an epoxy
resin conposition production device (e.g., a kneader such as a m xing
roller or the 25 like), is detected, and they are renoved when present. In
13 this manner, an epoxy resin conposition which does not substantially

contain CEHﬂycﬁauﬁeiorshgapaﬁyakgsenpa&ﬁbsbﬁelohawhaahadsbéen@E 20 pm or
nore, derived from the conposi ng conponents an epoxy resin conposition

product i 0gyHg¥akeialfyScohtai Hedondlidtiva, fbee& ﬁ@%ﬁlqaccaag%a51$§ forelgn
netallic partlcles haV|ng a size of less than they are so snall that

it is dif |cu em.by._c deV| e ven when taken into
consi dera J"%h 512 a%g EB ghp¥fc§££ tﬁgrfg?é ?r° %88 GaCPSP88vi ces i s
| ess t han 10 100 consi dered t i m nat, on.of on ducti ve

' hat
f or ei gn n%?ﬂ???%ngir??c?@gxﬁaﬁfﬁbn chggsﬁFlPﬁrBEPdPﬁ§ﬁ°?0 ¥ h®4s Hthe
critical value, i.s sufficjent, 30] The thod for filLling a sem conductor
el erre%t uePHyined- L?lé'ff‘%n"%'p qb% ‘II'P SFRYCEIvR otoFe I cul arl y
limted and may be carried out by enploylng a conventionally known nol di ng
met hod susttaslicgpackirlesahavingns| 8ing of imess than 20 um, they

are so small that it is difficult to detect them by current
devices, and even when taken into consideration that metal
wire pitch in the latest semiconductor devices is less than

10 100 um, it is considered that elimination of conductive
foreign metallic particles having a size of larger than 20
pm, as the critical value, is sufficient.

[0030]
The methed for filling a semiconductor element using

15 such an epoxy resin composition is not particularly limited
and may be carried out by employing a conventionally known
molding method such as a general transfer molding or the
like, and a semiconductor device may be obtained thereby.
[0031]

20 Next, the method for detecting and eliminating the
aforementioned conductive foreign metallic particles is
described.

[0032]
According to the present invention regarding the

25 detection and elimination of conductive foreign metallic

14



| i ke, and a sem conductor device nmay be obtained thereby. [0031] 20 Next,
the nmethod for detecting and elimnating the aforenentioned conductive
foreign netallic particles is described. [0032] According to the present

i nvention regarding the 25 detection and elimnation of conductive foreign
metallic 14 particles, various elimnating and contam nati on-preventing

nmet hods may be used in optional conbination. For exanple, regarding the raw
mat er i al spastibtesonpasibgscelpoieating datecontamina tdlon¥prsivesting t he

i nduction heating which is 5 described later and elimnation by a nagnet are
possi bl e. mefhsds Mmagabei igethendepitienalo chabination .t hPopr asamplan process
of the epoxy resin conposition, such as a mxer for mxing the raw

materi al sreaa!eaeaeeIi:hEO&aﬁaﬁaxeua&aaqut akElthe EBaRsitgOlcdmpRrdntad raw

materi al s, roller for cooling 10 and rolling the nelt kneaded €poxy resin
conposi t i aatec\e%houadt wﬁlakt%hl biyOkhRY '1%@5'&':.%9; Haa iQ ﬁJ %ﬁ%ﬁe tg Shaped
epoxy resin conp03|t|on a tabl et naking nmach |ne meki verlzed

R0 £ hRaFETHRR 088y 5B PESLOEacto b P BT
abr asi on Also, regarding the devices to be used in the production
process of the epoxy resin composition, such as a mixer for
mixing the raw materials, a kneader for carrying out melt
kneading of the mixed raw materials, a roller for cooling
10 and rolling the melt-kneaded epoxy resin composition,
various types of mill for pulverizing the rolled sheet-
shaped epoxy resin composition, a tablet making machine for
making the pulverized epoxy resin composition into tables
and the like, they may be made of such hard materials that
15 their fragments become less than 20 pm even when abrasion
occurred due to their hardness. In addition, detection and
elimination of the conductive foreign metallic particles in
the pulveri;ed epoxy resin composition by the induction
heating and their elimination by a magnet are also
20 possible. However, because of its characteristics, the
aforementioned elimination by a magnet cannot be used for

magnetic oxides or an epoxy resin composition which

contains a magnetic oxide.

15



occurred due to their hardness. In addition, detection and elimnation of
the conductive foreign netallic particles in the pulverized epoxy resin
conposition by the induction heating and their elimnation by a nagnet are
al so 20 possi bl e. However, because of its characteristics, the

af orenenti oned elimnation by a magnet cannot be used for nagnetic oxides
or an epoxy resin conposition which contains a magnetic oxide. 15 [0033]
The af orebi@®33bned net hod for detecting conductive foreign netallic
particles is described based on the drawing. 5 [0034] Fig. 1 shows an
enbodi nent of t¥ee nefdremdrotionad and thod chor udéteeting ecgnduetatrei C
particles. This nethod for detecting conductive foreign netallic particles

i s carri efopéighym@Basling patedbbbsshapadsepakedr BasBd1lOnC@HROSI tion for

sem conductor encapsul ation T through the nagnetic flux generated by a
magnet i zegrdwigpen conductive foreign netallic particles are present in the
af orenmenti oned epoxy resin conposition for sem conductor encapsulation T,

t he cgndu ﬁbﬂ@ forelgn metallic particles 15 becone a state to receive

i nducti on heating by the

Fig. 1 shows an embodiment of the method for
detecting conductive foreign metallic particles. This
method for detecting conductive foreign metallic particles
is carried out by passing a tablet-shaped epoxy resin

10 composition for semiconductor encapsulation T through the
magnetic flux generated by a magnetizer 1. When conductive
foreign metallic particles are present in the
aforementioned epoxy resin composition for semiconductor
encapsulation T, the conductive foreign metallic particles

15 Dbecome a state to receive induction heating by the
aforementioned magnetic flux and generate heat. Thus, when
temperature distribution of the epoxy resin composition for
semiconductor encapsulation T is measured by an infrared
camera 2, the parts at which aforementioned conductive

20 foreign metallic particles exist show a locally high
temperature, so that the aforementioned conductive foreign
metallic particles may be detected. Thereafter, the
aforementioned conductive foreign metallic particles which

showed the high temperature are removed.

16



af orenenti oned magnetic flux and generate heat. Thus, when tenperature
distribution of the epoxy resin conposition for sem conductor encapsul ation
T is measured by an infrared canera 2, the parts at which aforenentioned
conductive 20 foreign netallic particles exist show a |ocally high
tenperature, so that the aforenentioned conductive foreign netallic
particles nmay be detected. Thereafter, the aforenentioned conductive
forei gn mppeBbic particles which showed the high tenperature are renoved.
16 [0035] By such a nethod for detecting conductive foreign netallic

particles, it igypPosshbhenbChd@t£6: detlBEURY! ¥8nahoteb@nsBBLAGAI C particle
having a dianeter of 100 pmor 5 less, or a stainless steel or the |like

conduct | VGetQ1 ¢4 8"paBRialbhc, PR iloh8abIBIACkLC apKelt. Q" cbiiBukiigh that does

not adhere to a ma whi ch ection is difficult by the conventional
af or oment FBREATTONRGRAbACI BFEEAFLR: PR L8N Aust P RE: BEgA e ld PR
o EShaet obF B ShheBLERaCUbbed! of RSN, BENSERNS BaRHUGHS, 2100
sufficient mhin_the factlth ;athgtigegggdgigg gkgcgiag tQ Iat%zg
seni conduBesprliic particle gn ) that d
not adhere to a magnet, of which detection is difficult by
the conventional method using a magnet. However, as
described in the foregoing, even by the aforementioned
10 method f&f detecting conductive foreign metallic particles,
it is still difficult at present to detect the particles
having a size (diameter) of less than 20 um, which is too
small. However, this is sufficient when the fact that the
metal wire pitch of the latest semiconductor devicaes is
15 less than 100 uym is taken into consideration.
[0036]
More illustratively, the aforementioned magnetizer 1
is equipped with two facing magnetic peles lla and 11b, a
yoke 12 which connects both of these magnetic poles 1lla and
20 11b and a coil 13 arranged in the central part of this yoke
12, and this ceoil 13 connected to a magnetizing power
circuit 14. When a high frequency current (25 to 70 kHz)
is supplied from the magnetizing power circuit 14 to the

coil 13, the coil 13 generates a high frequency magnetic

25 flux. This high frequency magnetic flux refluxes a

17



15 less than 100 damis taken into consideration. [0036] More
illustratively, the aforenentioned magnetizer 1 is equipped with two facing
magnetic poles Ila and Il b, a yoke 12 which connects both of these nagnetic
poles Ila and 20 Il b and a coil 13 arranged in the central part of this yoke
12, and this coil 13 connected to a magneti zing power circuit 14. \Wen a
hi gh frequency current (25 to 70 kHz) is supplied fromthe nagneti zi ng
power cirsagnetictpatheofcthe y8ket ha, cone maggemdrapedealhbaghtheequency
magnetic 25 flux. This high frequency magnetic flux refluxes a 17 magnetic
pat h of té&theokeaglletbaepohgntlbcanpdl thél mpkéht2.0t her magnetic pole Il b and
the yoke 12. [0037] Also, a conveyor 3 is arranged between the 5

af orenent {o08W] magnetic poles Ila and lib, for nmounting the epoxy resin
conposition for sem conductor encapsulation T, and the conveyor 3 is

arranged i n SUGNLgo [TefNEonvépdr i 3 id0¥LSahded WotR66h0EREN t hogonal to the
magnetic flux between the both magnetic poles Ila and lib. By the 10

movenent QfoibReRt 26REANMAGAEH EOPBYEYST 18a hHA QQB%YfBES}nBun‘EQH?O%'hEi on for
sem conductor encapsul ation T nmounted thereon passes in order Through the
magneti ¢ L£8§ybféggﬁncomposition for semiconductor encapsulation T,
and the conveyor 3 is arranged in such a manner that it
moves in a direction orthogonal to the magnetic flux
between the both magnetic poles lla and 1llb. By the
10 movement of the aforementioned conveyor 3, the epoxy resin
composition for semiconductor encapsulation T mounted
thereon passes in order through the magnetic flux between
the both magnetic peles 1la and 1llb.
[0038]
15 The aforementioned infrared camera 2 is arranged on
the upper side of a space between the both magnetic poles
i1la and 11b, such that it can measure temperature
distribution of the epoxy resin composition for
semiconductor encapsulation T passing through the magnetic
20 flux., Also, the infrared camera 2 is connected to a
monitor 22 and a foreign matter detection circuit 23 wvia a
photographing controlling circuit 21. Contrelled by the
photographing controlling circuit 21, the infrared camera 2

catches infrared rays emitted from the epoxy resin

25 composition for semiconductor encapsulation T and converts

18



the both magnetic poles Ila and Il b. [0038] 15 The aforenentioned infrared
canera 2 is arranged on the upper side of a space between the both nmagnetic
poles |la and Ilb, such that it can nmeasure tenperature distribution of the
epoxy resin conposition for sem conductor encapsul ation T passing through
the magnetic 20 flux. Also, the infrared camera 2 is connected to a nonitor
22 and a foreign matter detection circuit 23 via a photographing

control | i themi Latbt e2dctEdet signadshy Thereabbépgr 8hbi agoecanéneiibhag circuit
21, the infrared canera 2 catches infrared rays emtted fromthe epoxy

resin 25 gpRERegrhphingOotontFolRdyCtaic@itapiulsanidan thedRlecpi®y ts 18 them
into electric signals. Thereafter, the aforenentioned photographing

control |i B4gaklisUitb ZheSABHS tbRe2e! aalil Forelganahattled it d@Midnor 22 and
foreign nat?er detection <circuit 23. Based on the electric signals, the

moni t or 2%i§cq%i.%pb§3.’s ﬁ‘aéégpéﬁa_EHéeeﬁééhfi@“&i&ﬂ_ailg?gﬁhg”xg&ﬂ%téﬁrEQ_”’ and

the presence of conductive foreign netallic pafticles and thelr existing

p Ve rorergn et f
G stri Dut FoubLAgsC S°labRe] ekl AR BRCTECHRAGRC Y ARl SRR ©

det ect i on 1§ GhCULL 23 4bU98°8 HIR RIS R o2n" BULUTHLYE 2T 1

and their existing positions may be recognized with the
naked eye from the temperature distribution image. 1In
addition, the aforementioned foreign matter detection

10 eircuit 23 judges the presence of conductive foreign
metallic particles by comparing measured electric signals
from the epoxy resin compeosition for semiconductor
encapsulation T with electric signals from the epoxy resin
composition for semiconductor encapsulation T in which

15 conductive foreign metallic particles are not present
(input in advance). When conductive foreign metallic
particles are present, this circuit sends a foreign matter
detection signal.

{0039]

20 In this connection, the infrared camera 2 was used in
the aforementioned embodiment for the measurement of
temperature distribution, but instead of this, a radiation
thermometer, a thermography or the like may also be used.
In addition, detection of conductive foreign metallic

25 particles was carried out on the epoxy resin composition

18



metallic particles by conparing neasured electric signals fromthe epoxy
resin conposition for sem conductor encapsulation T with electric signals
fromthe epoxy resin conposition for sem conductor encapsulation T in which
15 conductive foreign netallic particles are not present (input in
advance). Wen conductive foreign netallic particles are present, this
circuit sends a foreign matter detection signal. (0039] 20 In this

connect i ofiprt semigbndunetdoramacapadulatioacd whichheraaf doamedd iimnad enbodi ment
for the neasurenent of tenperature distribution, but instead of this, a
radi ati ontabhatmehaper,, batt thigsDaagpay ser behearidied@ntaloso U used. In
addition, detection of conductive foreign netallic 25 particles was carried

out on thgoRAexybeEdrd EoRRRGt i8to t8blat.sem conductor encapsul ation T
which was forned in a tablet shape, but this nay also be carried out on the

powder befigpgofjormng into tablet. [0040] 5 In addition, as the nmethod for
detecting and elimnating them by the aforenentioned induction heating

o e B8 OB R0 BP0 aRUTH T 7 PO e
eliminating them by the aforementioned induction heating
from raw materials as the composing components and powder
form epoxy resin composition, a suction recovery machine
for conductive foreign metallic particles may be used. In

10 addition, in the case of a tablet form, tablets containing
a conductive foreign metallic particle having a
predetermined particle diameter or more may be removed by
arranging a screening gate on a tablet passage.

[0041]

15 The step for detecting and eliminating conductive
foreign metallic particles by the aforementioned induction
heating method may be carried out at any arbitrary step
during the production process of the epoxy resin
composition for semiconductor encapsulation. In order to

20 prevent contamination with conductive foreign metallic
particles originated from the production apparatus as
described in the foregoing, it is particularly preferable

to carry out the step after the tablet making as the final

step of the production process.

20



for conductive foreign netallic particles may be used. In 10 addition, in
the case of a tablet form tablets containing a conductive foreign netallic
particle having a predeterm ned particle dianmeter or nore may be renoved by
arranging a screening gate on a tablet passage. [0041] 15 The step for
detecting and elimnating conductive foreign netallic particles by the

af orenenti oned i nduction heating nethod nmay be carried out at any arbitrary
step duritog4aehe production process of the epoxy resin conposition for

sem conductor encapsul ation. In order to 20 prevent contam nation with
conductive forenghteERhplesparbdi abgerbedi Bogadhbiromitthe production
apparatus as described in the foregoing, it is particularly preferable to
carry out cbhipashenval ERamphest.abl et making as the final step of the
production process. 20 [0042] Next, Exanples are described together with
CbnparatiYgo §nples. [0043] 5 Firstly, respective conponents shown bel ow
were prepared. Epoxy resin:

5 Firstly, respective components shown below were

prepared.

Epoxy resin:
A biphenyl-type epoxy resin represented by the
10 following general formula (a) (epoxy equivalent 192,

melting point 100°C) .

[0044]
[Chem. 1]
o C
N Ha CHs AN
CH. ~CH—CHa —o ~CH. —CH-CHz - (a)
CHa: CHs
15
[0045]

Phenol resin:
A phenol aralkyl resin represented by the following
general formula (b) (hydroxyl group equivalent 170, melting

20 point 83°C).

21



A bi phenyl -type epoxy resin represented by the 10 follow ng general fornula
(a) (epoxy equivalent 192, nelting point 100C). [0044] [Chem 1] /O CH3
CH3 0 CH2 -CHCH2 -OQQOCH2 -CHCH2 (a) CH3 CH3 15 [0045] Pheno
resin: A phenol aralkyl resin represented by the followng general formula
(b) (hydroxyl group equivalent 170, nelting 20 point 83C). 21 (0046]

[Chem 2] OHOH OH 41CH2 -CH2 CHz -O-CHZ (b) -6g n 5 [0047] Hardening

accel er at goo46Tri phenyl phosphine (TPP). Inorganic filler a: 10 A spherical
fused silica having an average particle
[Chem. 2]
OH OH OH
@-—E:Hz —~O)r—cHe CH, ~O)—CHa —@ + (b)
n

5 [0047]
Hardening accelerator:

Triphenylphosphine (TPP).

Inorganic filler a:
10 A spherical fused silica having an average particle

diameter of 30 um.

Inorganic filler b:
A spherical fused silica having an average particle

15 diameter of 1 um.

Magnetic oxide:
An Ni-Zn system spherical ferrite having an average

particle diameter of 30 pum.

20
Mold release agent:

Carnauba wax.

22



di anet er

spheri cal

Table 1

of 30 pm Inorganic filler b: A spherical fused silica having an
average particle 15 dianeter of 1 pm Magnetic oxide: An N -Zn system
ferrite having an average particle dianeter of 30 pm 20 Mld
rel ease agent: Carnauba wax. 22 EXAMPLE 1 [0048] Exanples 1 and 2,
Conpar ative Exanples 1 and 2: Respective conponents shown in the follow ng

5 were mxed at the ratio shown in the sane table and nelt-

kneaded

for 3 mnEEdMPAEE Ag a mixing roller (tenperature 100C). Next, this nelted
matter was cooled to roomtenperature (25C) and then pulverized to obtain

powder f dOd483oxy resin conposition for sem conductor

Thereafter, this was processed into a tablet form (dianeter 25 mm

t hi ckness ExQmpTesiI PG 2 ! TVonParmivey BRop s 1 GHD]2:

10

15

20

25

Respective components shown in the following Table 1
were mixed at the ratio shown in the same table and melt-
kneaded for 3 minutes using a mixing roller (temperature
100°C) . Next, this melted matter was cooled to room
temperature (25°C)} and then pulverized to obtain powder
form epoxy resin composition for semiconductor
encapsulation. Thereafter, this was processed into a
tablet form (diameter 25 mm, thickness 30 mm) using a
tablet making machine.

[0049]

In the Examples 1 and 2, each of the components was
used after detecting and eliminating conductive foreign
metallic particles having a size of 20 pm or more in
accordance with the conductive foreign metallic particle
detection method shown in the following, In addition, as
the material of the aforementioned mixing roller, a hard
metal having a high hardness was used, so that the maximnm
diameter of the foreign particles becomes less than 20 um
even when the material is worn was used. Thus, an epoxy
resin compositions which contain substantially no

observable conductive foreign metallic particles having a

size of 20 pm or more was obtained. On the other hand, in

23

10 encapsul ati on.



In the Exanples 1 and 2, each of the conponents was 15 used after detecting
and elimnating conductive foreign netallic particles having a size of 20
Nm or nore in accordance with the conductive foreign netallic particle
detection nethod shown in the following, In addition, as the material of
the aforenentioned mxing roller, a hard 20 netal having a high hardness was
used, so that the maxi num dianmeter of the foreign particles becones |ess

t han 20 prhheeempahertitvee BExenpliesd 1 santbr2y, \paswedese Eoxih lspoxan Bpoy  resin
conpositions which contain substantially no observabl e conductive foreign
metal | i c pandpodifs dray iweren obXaiviatt bof i myn Wy spand s v scalipponaneels On t he
other hand, in 23 the Conparative Exanples 1 and 2, powder form epoxy resin
CoNposi ti Q¥ thARE weltlediviRth Paretdibd e HIRL isihd WNHWHYE ssel hey were when
pur chased, and using a carbon steel having a hardness of |ower than the

hard net aly A8 dg'@ hadRinddflo Ol Ranh Wil hdhdhe Ml {erptipgped m xing
roller, kneader and mll. Detection of conductive foreign netallic

partict esy gy tihg Qj@rﬁwt‘%ﬂl%a??o'@ﬁ%é gﬁ%&gfgimg conductive

foreign netallic particles use conponents was carried

out by theroqflgrren?;)teia%erd a%%{lq&q]i ve foreign netallic particle detection
met hod using d dévice

Detection of conductive foreign metallic particles:
In the aforementioned Examples 1 and 2, detection of

conductive foreign metallic particles for each of the used
10 components was carried out by the aforementioned conductive

foreign metallic particle detection method using the device

shown in Fig. 1. That is, each of the tablets of Examples

1 and 2 was positioned for 6 seconds between yokes of the

magnetizer which is driven at a frequency of 70 kHz. Thus,
15 metallic particles which were selectively heated with

inductive current were detected by infrared camera.

24



shown in Fig.

positioned for
a frequency of 70 kHz. Thus,
heated with
Table 1 (weight parts)
100 100 100 100 Phenol
| nor gani c [0OBIgr a 700 370 700 370

1. That is,

of the detrabllieon and renova

each of the tablets of Exanples
6 seconds between yokes of the

particles in raw materials Presence or absence of ultra
(weight parts)

1 and 2 was
magneti zer which is driven at
15 netallic particles which were selectively

i nductive current were detected by infrared canera.
Exanpl e Conparative

24 [ 0050]
Exanmple 1 2 1 2 Epoxy resin
resin 89 89 89 89 Hardening accelerator 3 3 3 3
Inorganic filler b 10 30 100 30
Magnetic oxide - 400 - 400 Mol d release agent 3 3 3 3 Presence or absence
of conductive foreign netallic OO X X

Example Comparative

Example

1 2 1 2
Epoxy resin 100 100 100 100
Phenol resin 89 89 89 89
Hardening accelerator 3 3 3 3
Inorganic filler a 700 370 700 370
Inorganic filler b 10 30 100 30
Magnetic oxide - 400 - 400

Mold release agent 3 3 3 3

Presence or absence of the
detection and removal of

conductive foreign metallic © © X X
particles in raw materials

P e or absen £f ultra

resenc ce of ultr o o X -

hardening of davice materials

5 [0051]

Each of the thus obtained powder form epoxy resin
compositions of Examples and Comparative Examples was
dissolved in acetone, and then the inorganic fillers
(silica powders) and magnetic oxide alone were picked up to

10 measure to measure maximum particle diameter of the
conductive foreign metallic particles contained in each
epoxy resin composition using an optical microscope. The
results are shown in the following Table 2. In addition,

discrimination between the aforementioned magnetic oxide

15 and conductive foreign metallic particles may be verified

25



O hardening of device materials O X X 5 [0051] Each of the thus obtained
powder form epoxy resin conpositions of Exanples and Conparative Exanpl es
was dissolved in acetone, and then the inorganic fillers (silica powders)
and magneti c oxi de al one were picked up to 10 neasure to neasure nmaxi num
particle dianmeter of the conductive foreign netallic particles contained in
each epoxy resin conposition using an optical mcroscope. The results are
shown in tinethel Foliloyingbmanperi.n Thattisn, sidrecaldi aft kb bet ween the

af orenenti oned magneti c oxi de 15 and conductive foreign netallic particles
may be vecohdedti¥e iforelignf gleltalilig partdcleBhaiontainsidide diHe ofaw he
conductive foreign netallic particles contained in the raw materials and

t he worn safduitilse ahdr ¢hen witnalconauctidnvie Eoreilgm matadll ide weari ng of
devi ces and contam nated 5 during the production process show a pul veri zed

shape, it partiR0es Foned H9Ddhe! Gelahamyl bEFNdeRA cudh &ind dontadiitatfed
magneti ¢ oxi des based on the shapes. [0052] In order to verify short-circuit
def ects by g8 nd0 th@NpRBINRLIOA Proe@lddUshiowe af Phaivalt itRid|dHapelarilt Cl es,
is possible to separate them from the spherical shape of
magnetic oxides based on the shapes.
[0052]
In order to verify short-circuit defect by the
10 contamination of conductive foreign metallic particles,
evaluation of defect of short circuit was carried out in
accordance with the following method, by preparing
semiconductor devices using each of the aforementioned
epoxy resin compositions. The results are shown in the
15 following Table 2.
Evaluation of short circuit defect:
Each epoxy resin composition was made into tablets
using a tablet making machine. Using each of the thus
obtained tablet-shaped epoxy resin compositions, a
20 semiconductor element (chip size: 10 mm x 10 mm) was
subjected to transfer molding (condition: 175°C x 120
seconds) and further subjected to post hardening of 175°C x
5 hours, thereby preparing a semiconductor device. The

thus obtained semiconductor device is a 208 pin QFP (quad

25 flat package).
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eval uati on of defect of short circuit was carried out in accordance with
the followi ng nethod, by preparing sem conductor devices using each of the
af orenenti oned epoxy resin conpositions. The results are shown in the 15
following Table 2. Evaluation of short circuit defect: Each epoxy resin
conposition was made into tablets wusing a tablet making machi ne. Using each
of the thus obtained tablet-shaped epoxy resin conpositions, a 20

sem conductor elenment (chip size: 10 mfmmx 10 mm) was subjected to transfer
nol di ng (condition: 175C x 120 seconds) and further subjected to post

har deni ng BHEcKateC shage hours, thereby preparing a sem conductor device. The
t hus obt ai ned sem conductor device is a 208 pin QFP (quad 25 flat package).

26 Package shapa 2882@3miQFFOHailidldt Hadlaoje))hype/Pesiste 7228 2 N X 28
M X 2.8 mmin thickness 5 Seni conductor elenent size: 10 nmx 10 mm x 370

Nmin thizkngss eigimh et tKbeEnes@de of copper (size: 11 mmx 11 nm X
100 pmin thickness) Wre: nade of gold, dianmeter 20 pm pitch 80 pm

5 Semiconductor element size: 10 mm x 10 mm x 370 pm in
thickness
Metal lead frame: made of copper (size: 11l mm x 11 mm
x 100 pm in thickness)
Wire: made of gold, diameter 20 pm, pitch 80 um,

10 inter-wire distance 60 um

[0053]

Table 2

Comparative

Example
1 2 1 2

Example

Maximum particle diameter of
conductive foreign metallic 18 18 110 110
particles {(um)

Evaluation of short circuit
defect (/20 samples)

15 [0054]

As a result of the above, it is c¢lear that maximum
particle diameter of the conductive foreign metallic
particles contained in the epoxy resin compositions of the
Examples was less than 20 um and that short circuit defect

20 did not occur and highly reliable semiconductor devices
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10 inter-wire distance 60 pm[0053] Table 2 Exanple Conparative Exanple 1
212 Mximmparticle dianmeter of conductive foreign netallic 18 18 110
110 particles (pm Evaluation of short circuit 0 0 20 20 defect (/20
sanples) 15 [0054] As a result of the above, it is clear that maxi num
particle dianmeter of the conductive foreign netallic particles contained in
the epoxy resin conpositions of the Exanples was |ess than 20 m and that
short ciroede dditecineZD. dContararycdor thid , hmabdiynume paxiticlee micmedient or
devices 27 were obtained. Contrary to this, maximumparticle dianeter of

t he conducif whe @aidyrctinte | fomeignr tnect 34 d0o it tibel e coéieatmpad yin esi n
conpositions of the conparative exanples was 110 m greatly exceedi ng 20
pm and shid epditidedinidfioNioisns b NtHd sl fORING ( Stamisveages. Wil e
t he invention has been described in detail

was 110 uym, greatly exceeding 20 um, and short circuit

5 defect occurred in the semiconductor devices.

While the invention has been described in detail
and with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes
and modifications can be made therein without departing

10 from the scope thereof.
[0055]
This application is based on Japanese patent
application No. 2004-312730 filed October 27, 2004, the
entire contents thereof being hereby incorporated by

15 reference.

INDUSTRIAL APPLICABILITY

The present invention relates to an epoxy resin
composition for semiconductor encapsulation which does not
20 substantially contain conductive foreign metallic particles
having a predetermined size or more and from which a high
reliability semiconductor device can be obtained, as well

as a semiconductor device that uses the same.
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and with reference to specific enbodinents thereof, it will be apparent to
one skilled in the art that various changes and nodifications can be nade
therein without departing 10 fromthe scope thereof. [0055] This
application is based on Japanese patent application No. 2004-312730 filed
Oct ober 27, 2004, the entire contents thereof being hereby incorporated by
15 reference. | NDUSTRI AL APPLI CABI LI TY The present invention relates to an
epoxy resin conposition for sem con t encapsul ati on whi ch does not 20
substantially contain conductive forergn netallic particles having a
predeterm ned size or nore and fromwhich a high reliability sem conductor
device can be obtained, as well as a sem conductor device that uses the

it S RSP SRR SO
Condlet | S e | L g as Moo Sontlo BT BB e

subst anti arorenention Xy reS| conposition:
(A anSepoﬁﬁlwﬁﬂéEein conductive foreign metallic particles having a

size of 20 um or more are substantially not contained in
the aforementioned epoxy resin composition:
(A) an epoxy resin,
(B) a phenol resin,
10 (C) a hardening accelerator, and

(D) an inorganic filler.

2. The epoxy resin composition for semiconductor
encapsulation described in claim 1, wherein the
15 aforementioned epoxy resin composition for semiconductor
encapsulation further comprises the following component (E)
in addition to the aforementioned components (A) to (D):

(E) a magnetic oxide.

20 3. A semiconductor device comprising a semiconductor
element and an epoxy resin composition for semiconductor
encapsulation according te claim 1 which encapsulates the

semiconductor element.
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(B) a phenol resin, 10 (C) a hardening accelerator, and (D) an inorganic
filler. 2. The epoxy resin conposition for sem conductor encapsul ation
described in claim1l, wherein the 15 aforenenti oned epoxy resin conposition
for sem conductor encapsul ation further conprises the foll ow ng conponent
(E) in addition to the aforenentioned conponents (A) to (D: (E) a
magneti c oxide. 20 3. A sem conductor device conprising a sem conduct or

el ement and an dpoxi sewmigoudupteort deniter comprdsnadge Bosemderauidtatt on
according to claim21 which encapsul ates the sem conductor elenment. 29 4. A
sem conducdlmetety | ared GonpEpexky gras Hie necpalsct Don  £beneahiaoddaatepoxy resin
conposition for sem conductor encapsul ation according to claim2 which
encapsul atgscdpsul Sei6:E hsiding| €6etlaim02 which encapsulates the

semiconductor element.
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