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DESCRI PTI ON EPOXY RESI N COVPOSI TI ON FOR SEM CONDUCTOR
ENCAPSULATI ON AND SEM CONDUCTOR DEVI NG THE SAME

Celates (0 an cpony resin composition or (TN

sem conduct or encapsul ati on whi ch does not +159159*
substantially contain conductive foreign netallic

particles 10 having a PPESEREPTIONd Ssize or nore and
fromwhich a high reliability sem conductor device

ERCKY [RESIN o«COMPOSEHRIOR| FOR aSEMIGONDUOTORCENCAHSVLATION AND
that uses the same. BACKGROUND ART 15 [0002] In the

convent i ON4ENMECONDUCTOR OPEVEYE CESING TRRMBAMACUCT OF
el enent (sem conductor chip) is nounted on a netal

| ead frame. In order to assure continuity with the
out side, the aforenmenti oned sem conductor el enent and

{ 20 _inner_lead of the aforementioned |lead frane are
F%eﬁeﬁﬂgm%% a metal wire. In addition, the
[cdoxrenentioned sem conductor elenent and |lead frane

are encapsulated with an epoxy resin conposition.

[ 000%he present invention relates to an epoxy resin
composition for semiconductor encapsulation which does not
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.

BACKGROUND ART
[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
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.
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Wth the recent advance in the high performnce of
el ectric products, nobile phones and the |iKke,
m niaturization, thinning and high performance are in
5 demand for sem conductor devices as well. In order
to realize this, sem conductor device forns such as
TSOP (thin and small outline package), QFP (quad fl at
[9RR@%kge) and the |ike have been devel oped. In
addition, since the lead ( frane-type semn conductor
devi Glicthathee recent mdvande imriise Highfpéhformahee of
of external |eads, devel opnent of BGA (ball grid
ekectwic pf¥datted mobillarphyneandnéiheéhei kekahi ch use
balls and | ands instead of |eads for effecting

miwidturd 2ytibs, athdnhingr agdchsgh| PEOEbrmiRcEhHSe Whi h
t he advance of mniaturization and high perfornmance

dgiidiid Nfor PsétilcOndiBtSL Beve8ebNgsdReil® In order to
sen conduct or devi ce al so becane narrow, and sone of

dEizé 2RSS, S d a a
ST ot e Bl o

aﬁﬁﬂghaifeoﬂfffﬁélpgéfg SIn @%ﬁtggﬁ?gffl%gepackage) and the

af orenenti oned epoxy r np I on

LEEURO\hgh SREESULAL) O BN P SERSRt doa
oreﬁE% fgggdgs §§£g§ genggé aggterialstaglggein terms

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]

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
iatest semiconductor devices have a metal wire pitch of
less than 100 ﬁm.

[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

of the composing materials of the aforementioned epoxy
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2 resin conposition for sem conductor encapsul ation

wWith the production device 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
TeRAR cEOTRPEHtion £0Ri seBicPRINAECK BREARANLENEQN WAkbethe

due to the production device, there is a case in
PrpAepticR deViearPerBretncoapbsphgthaser sheps. Thus, the

t hensel ves are C contam nated with conductive foreign
aferementioned epexy reginOcoBpovhbhronhfoxnf sewienndoctdr

sem conductor elenent is encapsulated with an epoxy
enespsulatposi i s ocohbamisabtedoniitht condnetpvel fbreign

contam nated with such conductive foreign netallic

metiallitepartielesi depitédpbssmbthet gfbbamehkkteoned
af orenenti oned foreign particles are caught between

pH&dattibh ededibetl halddke BNhddPELSY €8U€Ke daforementioned
short-circuit, in the case of the aforenenti oned

&85 Ol PES CEnS eﬁk&&ﬂéh‘i&ﬁrdQGﬂ:Se th@287kis 20case in
Accordingly, for the purpose of reéducing

wELEh a&é‘aéf&Peﬂén{:BSné&%ﬁ:ﬂEB%iﬁ&eﬂa%i‘.%i‘s' ¥fieh8L3VAY are
nmetallic particles, a net renovi ng of

oGt LLEIRLELE R cfi OBGHALL L EvE OEBL 8T gHPhALRA §182PhLE B es

[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
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
pitéh semiconductor device.

[0007]

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

production process of the aforementioned epoxy resin

composition for semiconductor encapsulation, for example,
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production process of the aforenmenti oned epoxy resin
25 conposition for sem conductor encapsul ation, for
exanple, 3 using a nagnet, has been proposed (e.qg.,
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
uing Ardtagutied k23 ek i BFoPetedd (€ ghi cRatises Beference
magnet, conductive foreign netallic particles 10
lhaving a | arge size and ferromagnetic conductive
foreign netallic particles can be renoved, but
el i mBatendn Referemece CondIRtAYE-¥IRIQN netal lic
particles (having a dianeter of about 100 pm or | ess)
and conductive foreign netallic particles of feeble
magneti sm cannot be carried out 15 sufficiently. Thus,
pldcr.esuRE nemt INVENTTatest narrow pitch sem conduct or
devices still have a danger of having short circuit.

PREBIOENS | To a8kli $01VED | BY t PRE CERPERTI6N epoxy resin 20
conposition for sem conductor encapsul ati on which

[FGo8 LI NS a magnetic oxide, the nmagnetic oxide is also
adhered to a nagnet, so that the conventional nethod

for‘ﬂééﬁf&ﬂﬂéwko the aforementioned elimination method
which uses a magnet, conductive foreign metallic particles
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
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
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

metallic particles having particularly large size and
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conductive foreign netallic particles using a magnet
cannot be used. Thus, even in the case of conductive
foreign 25 netallic particles having particularly
| arge size and 4 ferromagnetic conductive foreign
metallic particles, they cause a problemin that they
remain un-elimnated in the _epoxy resin conposition
fqronaghebirceriuchivg stirzeioh. metablsf Barkicheraschhey
inventi on was nmade by taking these situations into
CAHIR I REARIAT I Ehiecthey Temapmeurnelimipakedoini she
to provide an epoxy resin conposition for
epRXy Asirteenpeshbion afeonsemhtendyoternencapaniakion.
conductive foreign netallic particles having such a
[a03] 10 that they cannot be detected and elim nated
by the conventional nethod for elimnating conductive
foreihe pedsent drpsenticdresyassmadd Ibyistaking these
sem conduct or device that uses the sane. 15 MEANS FOR

si¥dat in d Hn CREbISSde £201dh . | MOIdIEjed® GE Nty piddent
above object, a first enbodi nent of the present

il PN & St NpLPPKde 881 BpokP"PESihI 88m Séltlon for
sem conduct or encapsul ation, conprising t 20

sl dSHARGLSP NBREEPS 314 Rl 0h O (Rl ch VEEES] HoEOEQH‘ELELKe
foreign netallic particles having a size of 20 pm or
cJHH&EEH&ErE%relgn metallic particles having such a size
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.

MEANS FOR SOLVING THE PROBLEMS
{oo11]

In order to achieve the above object, a first
embodiment of the present invention is an epoxy resin
composition for semiconductor encapsulation, comprising the
following components (A) to (D), wherein conductive foreign
metallic particles having a size of 20 pm or more are not
substantially contained in the aforementioned epoxy resin
composition:

(A) an epoxy resin,

(B) a phenol resin,
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substantially contained in the aforenenti oned epoxy
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 nent of the present 5 invention is a

sem conduct or device conprising a sem conductor

el enetf) andrardening arerlierrtcrrpod®dresin
conposition for sem conductor encapsul ati on which
encapil @resindrganid chinklex or el enent. [0013] 10
That is, the present inventors have conducted a
[@@F2Fks of studies in order to obtain an epoxy resin
conposition having such a high reliability that a
shor tIn (sddirtion f cali $¢condl drilsoditéntr 6£ Nehe Opp&ESH €M
even when it 1is used as a filling material of the

ihwétionais o8 PéeiiBor8uELst CAEFIEEOECABYiBeRg A4S 2
result, they found that the intended object can be

s &ih{ QoR@EcbYr Us1afleRd Sﬂaxﬁhée§f8reﬁ8m298hbklogp@§¥r' Rdsin -
substantially no conductive foreign netal

cf@%éaléféfén oppai Qéqleanahwwaéhagggagg@gshvahﬂcw ei gn

l1c partlc es havi ng a SiIze un or nore,
encapsulates the semiconductor element.

[0013]

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
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,
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.
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20 anong conductive foreign netallic particles derived
from the conposing conponents of epoxy resin
conposition and epoxy resin conposition production
device. Thus, the present invention as acconplished.
6 EFFECT OF THE | NVENTI ON [0014] Accordingly, the

c osition for sem conductor

Eé#ﬁ%%sé?a#ﬁ%ngﬁvaﬂﬁ ﬂresent invention 5 contains

substantially no conductive foreign netallic particles
g a size of 20 pmor nore in the epoxy resin

conposition. Thus, even when this is used as the
encafheterding i ckhel epoxy t nesint compaaitdenpEorh C
sem conduct or devices, short circuit defect does not

SqmistdUQtoanenhaghtyatébhabfetbenpcesénctdnvéetﬁoas
are obtained. [0015] In addition, when the

caitatmensubstantpakyyreei condonpivet foreigh metallic
sem conduct or encapsul ati on contains a magnetic

paxti€les NRavREGCA| 6§i0&i 8€ ﬂbsﬁhbSrehSEErQHaﬁﬂ@tbﬁok? resin
radi ati on generated from sem conductor circuits and

cétiiSositkén andrii$s0 eksioiter! €6l & 0O0RORELH Cas aﬁlhét ion
from outside, so that they exert advantages of

eﬁéﬁﬁﬁﬁiéﬂﬂoﬂaﬂaéékﬁéiUfSEetHQOQaQEQ%rngkggﬁn# gpy

sensitive to el ectronmagnetic radiation and
séﬁ&@éﬂ@u@ggfa&éefcgﬁsOEhQLt circuit defect does not occur,

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
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

semiconductor elements.
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20 sem conductor elenents. 7 BRI EF DESCRI PTI ON COF THE
DRAWNGS [0016] Fig. 1 is an explanatory draw ng
showi ng an enbodi nent of the conductive foreign
netallic particle 5 detection nethod. DESCRI PTI ON OF
THE REFERENCE NUMERALS AND SI GNS T: Epoxy resin
conposition for sem conductor encapsulation 10 1:

BREGN HESCRIBTIONT ORI PHECORERWENEEST MODE FOR CARRYI NG
OUT_THE I NVENTI ON [0018] 15 Conductive foreign

[@&] |ic particles having a size of 20 mor nore are
substantially not contained in the epoxy resin
conpdsigi oh % ameexplanatornvdraving Shewingpanase
"conductive foreign netallic particles having a size

emjodmemt opf nbhe aecmrducbivenfeozelignnoetaditiai pasticle
means 20 that the nunber of the conductive foreign

deteation methodcl es having a size of 20 pmor nore as
detected by the nethod described in this
specification are 5 or less per 1 cnB, preferably 2
or less, and nost preferably 0. 8

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

1: Magnetizer

2: Infrared camera

BEST MODE FOR CARRYING OUT THE INVENTION
[0018]

Conductive foreign metallic particles having a size
of 20 pym 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 ym or more are substantially not contained" means
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 O.
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[0019] The epoxy resin conposition for sem conductor
encapsul ati on of the present invention is obtained
using an epoxy resin (conponent A), a phenol resin
(conponent B), a 5 hardening accel erator (conponent C)
and an inorganic filler (conponent D), and is
generally in the formof powder or in the formof a

[Q®Aket prepared by making the powder into a tablet. C
[0020] 10 The aforenenti oned epoxy resin (conponent A)
i s ndthe Epobyc degrilny dampdseickizond foay dsmicqgehesdt vy
used one. For exanple, a cresol novol ak-type, a

erpdEpilamnie o€ tyipe, presdn € peven tfoh YPE, oBtained using an
bi phenyl -type, a triphenyl net hane-type, a

epB L ad B e¢dongsorrditt LA, | 4 kshd®yl DEe§ih eleolpEnénttl) , a

be 15 used alone or as a m xture of two or nore.

hd ling e e AIESE | QEGHb SRR Y esh8 £ﬁ°i@8£§£§i§) filler

exerts |ts function as a hardeni ng agent for

"?J“?ﬁ‘te B 8y edan&ppéy @éf.-mg ’P'i 'éhé‘of:‘o%q:'k_c#ﬂ:@&é¥ or in

be a gener used one

o € AU AT YL R Lo o

& gfln, and t he I|ke may be C|ted These may be used
%ﬁ y as a m xture of two or nore. 9

[0020]

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
used 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
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.
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[0022] Regarding the blending ratio of the
af orenenti oned epoxy resin (conponent A) and pheno
resin (conponent B), it is preferable to bend themin
such anounts that phenolic 5 hydroxyl group in the
phenol resin beconmes fromO0.5 to 2.0 equivalents
$6§;9d on 1 equival ent of epoxy group in the epoxy
[ [ More desirably, this is from0.8 to 1.2
equi val ents. [0023] _ 10 The hardeni ng accelerator
( conRRFARAIDT theyPlanding Fatir of thet aforementioned
af orenmenti oned conponent A and conponent B is not
CRANY | X2F IR | (comporent Xk aapdcehenelesesincl(gomponanteB),
of am ne type, phosphorus type and the |ike. Anong
it Hesnprs€eprlele oto thendnthemt ypesigbl anountisd&hakephenolic
such as 15 2-imdazole and the like, tertiary am nes
hydmmdxylk groupt fmnthanphenol resin becomes from 0.5 to 2.0
1, 8-di azabi cycl o( 5, 4, 0) undecane-7 and the 1like. Also,
eqxivgl et ofbased pbnsphedqusvayenti 6€! 686xE group in the
tri phenyl phosphi ne, tetraphenyl phosphoni umtetraphenyl
epipifesin.  Modd kibsikhaag, Mehie il efréth 0MES Ofo a6, 2
20 m xture of two or nore. In addition, it is
ediBf£Iate. to set the blending ratio of this
ardeni ng accelerator to a ratio of fromO0.1 to 2. 0%
[dO23Ei ght based on the total amount of the epoxy
resin composition for sem conductor encapsul ation.

Furt tﬁfe mgiﬁﬁ dééé’eﬂréé@r eP@Mpé&éﬁg C) to be used

together with the aforementioned 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
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
mixture of two or more. In addition, it is preferable to
set ghe 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

composition for semiconductor encapsulation is taken into

10
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25 conposition for sem conductor encapsulation is

taken into 10 consideration, it is nore preferably

fromO.15 to 0.35% by weight. [0024] The inorganic

filler (conponent D) to be used 5 together with the

af orementi oned conponents Ato Cis not particularly

limted, and it may be any generally used one. For
congddaratiqny tit giadrots RraLerably A xemdRr15 stend n35% by

talc and the Iike may be cited. Particularly
wediahiter abl y, spherical fused silica powder and

pul veri zed silica powder 10 may be exenplified. These
[0@&A4d]lbe used alone or as a mxture of two or nore.

Al'so, it is preferable to set the blending ratio of

t hi s Theohigeriganfid Ifdrl liee &doipchedit D)oo He tusD% by

wei ght based on the total anobunt of the epoxy resin

toahE twitih fte S0fBraishiticie® NSNSt tOM £O'€ iS5 not
preferably from75 to 90% by wei ght. In addition,

paMSANA r RALiinGil o dl] HRS &t Hay e a;ﬁ%eé@ﬁ@]ﬁo pmused one.

inorganic filler is preferably fro nor e

Fot ahnihle, (iR Es (Pl JHB:%OQEP% i‘ge Q:Prg%f@n{t?a,

the invention, in addition to t ntioh

QY RORE K gufx&o BRUEdS. Oyag%léu&%%@%@ef@r&&,

e cont al ne e VI ewpol I nt

spherical fused silica powder and pulverized silica powder
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
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]

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 radiation shielding (shield) effect. This
magnetic oxide is not particularly limited, and it may be

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

11
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el ectromagnetic radi ation shielding (shield) effect.
This magnetic oxide is not particularly limted, and
it my be 25 any generally used one. For exanple, iron
oxi de, cupper 11 oxide, bariumtitanate, ferrite and
the like may be cited. Also, it is preferable to set

t ape [ d ati o
ot ¢ AL St Ra00 cohr BRLRE Bl hiRe pal BRothee.
t he,_epox Si oSi t fo em conduct or,
Aﬁ%%apm%.%ﬁ Strefs Bf erahi bre Bhendtss ?Bgmb?f this
ddjtion, average _particle dianeter of
%h%n?*b&%d ﬂn@nﬁ?F%°o??d§r?§ %PeF@rggﬁybYrUﬁFthobased
pm nore preferably from3 to 50 pm C [0026] 10
on ntlm §°t%4=1 n%‘E‘PF’bﬁ °§\h§%et PROXY oFeRint FOMBESkEdARt For
oxi de nponent is contained, this magnetic oxide
S%E@né‘é‘h@ﬁt %%cepwb@hwm cmmacprgﬁegyburefmuuam tn 70%
heating in the nethod for detecting conductive
by oresigint netlal [dddighian classrage garsicks odidreténtef . the
Since the magnetic 15 oxide and the conductive

aforenemtieted | magpaticcoridbaie pdeféeably Fazbm of to 100
tenperature rise (conductive foreign netallic

prPAmd e GSréfefalgipr fromhsytsBs0 bgmdi sti ngui shed in C
detection and the conductive foreign netallic

[gozéj cl es alone may be renoved. 20 [0027]

In this connection, when the aforementioned magnetic
oxide (component E) is contained, this magnetic oxide also
generates a exothermic reaction by the induction heating in
the method for detecting conductive foreign metallic
particles, which is described later. Since the magnetic
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.

[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 agehts (e.g., antimony

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

12
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In addition to the aforenenti oned conponents A to E,

as occasi on demands, other additive agents such as

hal ogen bound flane retardants (e.g., brom nated

epoxy resin and the like), flame retardant assisting

agents (e.g., antinony 25 trioxide and the like),

sil ane coupling agents (e.g., 13- 12
(3 3 Zererxgyglobexyy) ¢thnitrinethylsslanae, vy-

gl yci doxypropyl tri net hoxysi |l ane and the like), nold
glytidexyprepwi trimethoxysi haneaandxthedlike) |, i heldmxelease

be optionally wused in the epoxy resin conposition for
agamtgolelugt prcadrpachaswant and. theO0D2RE) mhhg Ppovptionally

resin composition for sem conductor encapsul ati on of

usdd jx etlontepongntésin neympes PtHeHCEer Eamicexaupior
in the follow ng manner. That is, this nmay be 10

encsseTcbona series of steps of blending the
af orementi oned conponents A to D, the conmponent E in
cases and other additive agents as occasion
demands, applying the mxture to a kneader such as a

m X1 R, d ;gg%cﬁ[y fgsimﬁ%%r%ﬁéﬁsiei&?rfgr OdmiESnductor

mel t - kne ng under 15 condition, cooling this

chOnpATTALEGRESE! U pRBfekPot LI BE R0k Relicaa, or
ehlhS1d M £n  BRL OES1 B3wOSG AL R LTS 1S, (8028 may be
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 mixfure to a kneader such as a mixing roller
or the like to carry out its melt-kneading under heated
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 not the thus obtained epoxy resin
composition for semiconductor encapsulation is contaminated
with conductive foreign metallic particles having a size of
20 ym 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

like) , is detected, and they are removed when present. 1In

13
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Whet her or not the thus obtained epoxy resin 20
conposition for sem conductor encapsul ation is
contaminated wth conductive foreign netallic
particles having a size of 20 dun or nore, derived
fromthe aforenenti oned respective conposing
conponents an epoxy resin conposition production
thiks jranger g an ;eRe¥¥dtesinchonpoaitignnyhich| deesr noke
25 like), is detected, and they are renoved when
sybstantially déntais cenductive Epoejgnemetallic particles
conposition which does not substantially contain

hwivilyiCd | ¥£zé 06L1 PO Rt 6F | m6r@ardecieed Favmnghd &b#Posing
of 20 gmor nore, derived fromthe conposing

CAPFRIRTES SaflNePERY Y ré85hNcenpPastibAnppbadetibAnNdevice, is
device, is 5 obtained. That is, in the case of

olseved | VerHay &N inretisd | bgs st | SdEgudeVhd UfSr&ige
of less than 20 pm they are so snmall that it is

iiif&‘éai&gfégcﬁa%gﬁg"agysﬂérSEt 1egsv1t g8 zangm§V%ﬂey

en takKen I nto consi tion that nmnet ere

aw ;a ,Lélifsiahé@ﬁieoagug&eﬁlgsxﬁa aatlas%s g:kgﬁnbylgurrent

isS considere at elimnation

dé?!?%@tlgﬁ§h Qégogﬂeﬂeggkgéhlgéat LS?de%%%ggn tﬁaé metal

ar ger pm "as the cri

ffi 0] _Th hod f
‘"srg%é% bl 88 %@ﬁ?gﬁggﬁﬂQCEgggﬁEﬂr HoRiBes igsiges than
osition is not particularly limted and may be
1%%{ ed15u¥sb?°%ﬂb¢g§?ﬁgt535oﬁiéﬂ%PGﬁéPPy°§n6ﬂﬁd“°tlve

foreign metallic particles having a size of larger than 20

pm, as the critical value, is sufficient.
[0030]

The method for filling a semiconductor element using
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]

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

[0032]
According to the present invention regarding the

detection and elimination of conductive foreign metallic

14



N

10

15

20

nol di ng met hod such as a general transfer nolding or
the I|ike, and a sem conductor device nay be obtai ned
thereby. [0031] 20 Next, the nethod for detecting and
elimnating the aforenentioned conductive foreign
nmetallic particles is described. [0032] According to
the present invention regarding the 25 detection and
PNt iRIAR i ofRTEORD RALTIRALIRG ARG GeRbamipatign-preventing
particles, various elininating and
methadsrinay kM- yeed cin | FRtiomalogembipabionseFaom example,
opti onal conbination. For exanple, regarding the raw
regamling sths rdw mabteoitils asnphecctsposiegeconpaonents,
elimnation by the induction heating which is 5

dedssrtidre candit el iminmh el omi byt tha bydacthgncheateng which is

possible. Also, regarding the devices to be used in
dédtribed ULiten afd OsEhnindtide BPOXYmagheét are possible.
conposition, such as a mxer for mxing the raw

Alrmi £ridgSrdond NERéedevDées 266 YbAJuSEd IR! thekpeadhllion
of the mxed raw materials, a roller for cooling 10

pfﬁELééﬂéfr¥hér@?éﬁ%tr&@fﬁd@gmﬁagi¥léﬁs'QuEﬂnQQShthQQer for

various types o for pulverizing the rol

mfﬂﬁ? tﬁgaﬂﬁgxﬁﬁeng tﬁeln CQHQQ&EL'@Qr éaLEQ%ﬁ& gﬁk'ﬂglt

chine for pul verized epoxy r

kng%oa}iegﬂgg, tip n%mgt,e%xéébigé a,f@@gﬁ%gfs', I Kerol IEY PBY BSo1ing

Ssuc mat er i

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
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 pulverized epoxy resin composition by the induction
heating and their elimination by a magnet are also
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.
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15 their fragnments becone [ ess than 20 pm even when
abrasion occurred due to their hardness. In addition,
detection and elimnation of the conductive foreign
metallic particles in C the pulverized epoxy resin
conposition by the induction heating and their
iiigination by a magnet are al so 20 possi bl e. However
[ se of its characteristics, the aforenmentioned
elim pation by a nmagnet cannot be used for nagnetic.
oxi débrLaresntiqned methad T AetRrting cerrdnatiye
magneti c oxide. 15 [0033] The aforenentioned nethod
fexpigrmetahlice prrticles ivrdegaribed| basedaeni thes
is described based on the drawing. 5 [0034] Fig. 1
degwimd an enbodi ment of the nmethod for detecting
conductive foreign netallic particles. This nethod
[G@34 Het ecti ng conductive foreign netallic particles C
is carried out by passing a tablet-shaped epoxy resin
10 c@ippsil ishowsorars eslesadiched © o £ NEld b Elidd NESx
through the nmagnetic flux generated by a magneti zer

ddtediriy Covldist tive fOreign metallie partiehes.arthis
present in the aforenentioned epoxy resin conposition

md ©od B £ AEES £ ng CEEARSEL BYé OPoteifheme RAHYEL ¥8rticles
foreign netallic particles
is carried out by passing a tablet-shaped epoxy resin
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
become 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
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.
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15 becone a state to receive induction heating by the
af orenenti oned magnetic flux and generate heat. Thus,
when tenperature distribution of the epoxy resin
conmposition for C sem conductor encapsulation T is
measured by an infrared canera 2, the parts at which
af orenenti oned conductive 20 foreign netallic

[®R32] cl es exist show a locally high tenperature, so
that the aforenentioned conductive foreign netallic
par t iBY esnginya e thedd cfex]. ddbeceinig econdlhetive foreign
af orenenti oned conductive foreign netallic particles

medalhic shaneilclés, highiseppesiblectar detedrvadcohBuctive
[0035] By such a nmethod for detecting conductive

£6PE R me tRI BL L1 SaPRILE! RAvihg hSdRARELBECOEO186! Bl or
a conductive foreign netallic particle having a

18k B L1 a 05 tdDR1PSB 05 tEel €68, tRE QiﬁEaEBhaﬁéfﬁbgekogﬁign

the |i ke conductive foreign netallic particle

méf%iﬁ@%iﬁaP%igféc*ﬁi&ﬁekiéeéxiaétogOEﬁe ﬂgﬁg?dgﬁéﬁ HBes

a magnet’, of which detection 1s difficult

nﬁgg%ﬁg%%%n@$ gﬁ&ﬂggeHSIgg QhE@ﬂﬂﬁ%?e YeuChis Q3¢ icul& by

I'n the Toregorng, evel € af orenmentione
enS FopielShet REG P ERY, § hdap®yr ABHTOR A et
R A M R CARC RN
mé%ﬁ£.9%ggtdg@§gtigg gggéué@f%etggreign 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 devices is

- less than 100 pm is taken into consideration.

[0036]

More illusﬁratively, the aforementioned magnetizer 1
is equipped with two facing magnetic poles 1lla and 1l1lb, a
yoke 12 which connects both of these magnetic poles 1lla and
11b and a coil 13 arranged in the central part of this yoke
12, and this coil 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

flux. This high frequency magnetic flux refluxes a
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nmetal wire pitch of the | atest sem conductor devices
is 15 less than 100 pmis taken into consideration.
[0036] More illustratively, the aforenentioned
magnetizer 1 is equipped with two facing nmagnetic
poles Ila and Ilb, a yoke 12 which connects both of
t hese magnetic_pales Ila and 20 I1b and . a coil 13
mmﬁl tte That¥eHe ket Ae tPRENGELE Pabe kimy, the
this coil 13 connected to a magnetizing power circuit
other wagnetir @rie chtkmnd cthe arerke 25210 70 kHz) is
supplied fromthe magneti zing power circuit 14 to the
[&A7] 13, the coil 13 generates a high frequency
magnetic 25 flux. This high frequency magnetic fl ux
refl &de®,aa Conwayrst iX ipatdrmdEngdrt babeed? , thome
magnetic pole Ila, the other nagnetic pole lib and
afidrensridel drided [Mddné tit ginles Chlweand Blbs for angediting the
between the 5 aforenmenti oned magnetic poles |la and
epody deNinedipdgitien £ROXyeh ESONACOEPPSehLPshDition T,
sem conduct or encapsulation T, and the conveyor 3 is
ardl HE SbAVe e M3 3 Sodedndddtih t suBRVESMARNEr that it
direction orthogonal to the magnetic flux between the

nd i) IRUEd] FePOLEF Jitnhdddhadl beo BYnd NRadfe EPYEFERE Of

t he af orenenti oned conveyor 3, the epoxy resin

bSATRS HAOHEE SEPASEIIUSS PLs eNFAPSHEAL 18N By ed

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 poles l1lla and 1llb.
[0038] |

The aforementioned infrared camera 2 is arranged on
the upper side of a space between the both magnetic poles
1ia and 11b, such that it can measure temperature
distribution of the epoxy resin composition for
semiconductor encapsulation T passing through the magnetic
flux. Also, the infrared camera 2 is connected to a
monitor 22 and a foreign matter detection circuit 23 via a
photographing controlling circuit 21. Controlled by the
photographing controlling circuit 21, the infrared camera 2
catches infrared rays emitted from the epoxy resin

composition for semiconductor encapsulation T and converts
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t hereon passes in order through the magnetic fl ux
between the both nmagnetic poles 1la and Il b. [0038]
15 The aforenentioned infrared canera 2 is arranged on
the upper side of a space between the both nmagnetic
poles I|la and Ilb, such that it can neasure
tenperature C distribution of the epoxy resin

thempirte i teeb¥ic sehgrahduciBrexeniianl sthemioremen hioned
t hrough the magnetic 20 flux. Also, the infrared
phetregraphing copmbrobliing qincnitoRl28endd &heopdegtric
matter detection circuit 23 via a photographing
sigmalsl to ntheimenitol122 Gandr fbreilghymakbéer detection
phot ographi ng controlling circuit 21, the infrared
cirewit 23. cBadwd omfthey el dctrsi € reigmall § | othé hfowpsy 22
resin 25 conposition for sem conductor encapsulation T

displl £p8VeT témpdBathifd) 4Ds0r€bGEL6hCiRaGaAbS. the screen,
Thereafter, the aforenenti oned photographing

a@ERe| brofekbé CHE! céndatBive! POr8ight MbEal13igNBhetitles
the nonitor 22 and foreign matter detection cifrcuit

) ! i I el 5
a,ga? tl?@f‘fdei?{‘s{:bﬁgg%ﬁgé{i%?g?'r gggtﬁe theo egglﬁa[ Hg%h the

I splays a tenper ron I ma

nakéd Cdye ?Pgm_tt'ﬁe p&&:ﬁﬁ%ﬁ%ﬁ&ieCSEQH?ELM%:‘.EQT t’i%n%ﬁse.m%/n

metalTTc particles a err exrsting posi

w8 P5RUN NSt b oRRCPo XSk BN LR LEMRRLALY ©
ciégﬁign §B§£§6egekﬁét£823ence of conductive foreign
metallic particles by comparing measured electric signals
from the epoxy resin composition for semiconductor
encapsulation T with electric signals from the epoxy resin
composition for semiconductor encapsulation T in which
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]

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

particles was carried out on the epoxy resin composition
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10 circuit 23 judges the presence of conductive
foreign netallic 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
encapsul ation T in which 15 conductive foreign
fortsamicondicter RnearsyiatiprsEnvhichnpas farmed in a
advance). Wen conductive foreign netallic particles
tablketrshape, butsthis oway absosbe ¢arrvigd outten the
detection signal. [0039] 20 In this connection, the
powdenrbeif ceeaef er@ingsinbedtalnlet he af or enenti oned
enbodi nent for the neasurenment of tenperature
[ab4ayi bution, but instead of this, a radiation
thernoneter, a thernography or the |ike may al so be

used.In lduditlidd Oras e Gid tHodf £8P NdblEL ¥ End 04 IN
metallic 25 particles was carried out on the epoxy

oY 8% fh €ONP Ohdih Wy e f Lo PEMLALIIHEHO  n@AERRSH! RbLEIng
T which was fornmed in a tablet shape, but this may

AT FR0H561 2 00 ot DELELERLGHTLIN bk

< 5L S0 i LSRN SLALSURD b0
fé%”gggﬁﬁgéiggdf£¥¥§5% metallic particles may be used. 1In
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]

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
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.
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form epoxy resin conposition, a suction recovery
machi ne for conductive foreign netallic particles nmay
be used. In 10 addition, in the case of a tablet form
tabl ets containing a conductive foreign netallic
particle having a predetermned particle diameter or
nore may be renoved by arranging a screening gate on
(0042 et passage. [0041] 15 The step for detecting
and elimnating conductive foreign nmetallic particles
by t Hex&f oExdwliamare maranihied Hagetherrdehl nay be
carried out at any arbitrary step during the
Compahatiiiven Exammlkas of t he epoxy resin conposition for
sem conduct or encapsul ation. In order to 20 prevent
[00&RJam nation with conductive foreign netallic
particles originated fromthe producti on apparatus as
descFilketly) tdesdeurteinm nghympdndmtpashovnl | Beslow were
preferable to carry out the step after the tablet
P irga as the final step of the production process
20 [0042] Next, Exanples are described together wth
Conparative Exanples. [0043] 5 Firstly, respective
conponents shown bel ow were prepared.

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

melting point 100°C).

[0044]
[Chem. 1]
(0 C
PN Ha, CH,; /O\
CH.2 —CH—CHz -0 @ @ O_CHz “CH_CHz (8)
CHa, CHa,
[0045]

Phenol resin:

A phenol aralkyl resin represented by the following

general formula (b) (hydroxyl group equivalent 170, melting

point 83°C).
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Epoxy resin: A biphenyl-type epoxy resin represented
by the 10 follow ng general fornmula (a) (epoxy

equi val ent 192, nelting point 100C). [0044] [Chem
1] /0 CH3 CH3 /O3~ "\ CH2 -CHCH2 -O0 OCH -CHCH2
(a) CH3 C H3 C15 [0045] Phenol resin: A phenol

aral kyl resin represented by the followi ng general
(904641 a (b) (hydroxyl group equivalent 170, nelting
20 point 83C) . 21 [0046] [Chem 2] OH OH OH kc H2 -
[Ghem2U- CH2 CH2 (b) n 5 [0047] Hardening

accel erator: Triphenyl phosphi ne (TPP).

OH OH OH
@—E:Hz —~O)—CHe —@}CHZ —O)—CH: @ - (b)
n

[0047]

Hardening accelerator:

Triphenylphosphine (TPP).

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

diameter of 30 um.

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

diameter of 1 pum.

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

particle diameter of 30 um.

Mold release agent:

Carnauba wax.
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Inorganic filler a: 10 A spherical fused silica having
an average particle dianmeter of 30 pm Inorganic
filler b: A spherical fused silica having an average
particle 15 dianeter of 1 pm Magnetic oxide: An
Ni -Zn system spherical ferrite having an average
article dianeter of 30 pun. 20 Mol d rel ease agent:
ba wax. 22 EXAMPLE 1 [0048] Exanples 1 and 2,
Conparative Exanples 1 and 2: Respective conponents
[QQégﬁw inthe following Table 1 5 were nixed at the
ratio shown in the sane table and nelt- kneaded for 3
Exampiless Lisand 2y réonprrabliverExanphesal uasd 2000).
Next, this nelted matter was cooled to room

t enp Regsiperak iV Gompwheriten ghowrerin ethe ofoblawingdfalele 1

C form epoxy resin conposition for sem conductor 10
weare apiteditabnthd hesehd t sliowh his the pamectabillei Ahd melt-

tablet form (diameter 25 mm thickness 30 mMm) using a
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 um 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 maximum
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
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tabl et maki ng machi ne. [0049] 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 pmor nore in accordance with the

conductive foreign netallic particle detection nethod

shown in the following, In addition, as the material
thg Gomparaticre RrmRtPHi ki A rd! | RPWAer hEPEM 2EPREY aresin

having a high hardness was used, so that the maxi mum
compafitekong were fehpaiped Y i @sinrg brespectivescompanents

gm even when the material is worn was used. Thus, an
askthey ware nwhampsrchased whand esihngi a sabbonnsteely

no observable conductive foreign netallic particles
hahwainga chxddrege of Dbéwem thamvtkewasrdbhetakdasOphéhe

ot her hand, in 23 the Conparative Exanples 1 and 2,
mayxries] faf nesgloxdevse Nof CEMPOafbramnentebrRe@bhdiking by

usi ng respective conponents as they were when
rdllhaSatbadderl aed @i Pl car bon steel having a hardness

of lower than the hard netal as the 5 material of

DU A I &€ Qndlee SO LHROL ERNREL A1 X1 B0patPiLebs

kneader and m|l. Detection of conductive foreign

et aldy GrRAMddHlGRent ibidle ﬂﬁeﬁjf‘%?te% gér}?&inetﬁ')a(ﬁ?%:gétéon of

and 2, detection of conductiv

céﬁﬁ&éé&&E;fé%efﬁ“*hé{aiffcq&ggticles for each of the used

components was carried out by the aforementioned conductive
foreign metallic particle detection method using the de#ice
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,
metallic particles which were selectively heated with

inductive current were detected by infrared camera.
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10 conponents was carried out by the aforenentioned
conductive foreign netallic particle detection nethod
using the device shown in Fig. 1. That is, each of
the tablets of Exanples 1 and 2 was positioned for 6
seconds between yokes of the nmmgnetizer which is
driven at a frequency of 70 kHz. Thus, 15 netallic
[QQ§QICIes whi ch were sel ectively heated with inductive
current were detected by infrared canera. C 24 [0050]
Takdis L 1 (wei ght parts) Exanple Conparative Exanple 1
2 1 2 Epoxy resin 100 100 100 100 Phenol resin 89 89
89 89 Hardening accelerator 3 3 3 3 |norgafweidht Ipmrts)

10

15

a AN N7N NN 27N L araant o s 1l ar KW 1N 21N 11NN 2N
A rovu orv rvu orv LILLAYA] gcllll |92 1T T CT1 U LU UUl U0 JUU R
Magnetic oxide - 400 - 400 Ml d gelRsHe agenfoppgrative
Presence or absence of the defection and renpvaExgmple
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
. . . (o] o X X
conductive foreign metallic
particles in raw materials
Presence or absence of ultra
. . . o o X X
hardening of device materials

[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
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

and conductive foreign metallic particles may be verified
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conductive foreign netallic 0 0 X X particles in raw
materi als Presence or absence of ultra hardeni ng of
device materials 0 0 X X 5 [0051] Each of the thus
obt ai ned powder form epoxy resin conpositions of
Exanpl es and Conparative Exanples was dissolved in

. aceto and. then the in ni.c fil.lers _.sil

i e AL IO BRATEE o T8 Cartdire RS A& o0 10
nmeasyr.e to.neasure nmaxjjyum partjcle diangter qQf  the

AR TR PR 19 P17 Cabha Shadaip nthe raw
each _epoxy_resin conposition using an optical _ .

nafeniAdHAnd Hhe Wy sndut R FOF e IR cme bR L bif ng
Table 2. In addition, discrimnation between the

ParrtsrEirsifomed iy rdte veRding 1of feviesduardyeontaminated
foreign netallic particles may be verified 25 in the

duminoviihe) produgtiomprocessishew o | poivehized shape, it
conductive foreign netallic particles contained in the

ig possibile to sseparate theem £oomiuthe vepheriécgh shape of
netallic particles fornmed by the wearing of devices

maagirk ttion tad ded dsh Sedlusn Nché hshgpesiuct i on process show

a pulverized shape, it is possible to separate them
[dosan t he spherical shape of magnetic oxides based on

t he shapes. [0052]

In order to verify short-circuit defect by the
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
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
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

flat package) .
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In order to verify short-circuit defect by the C 10
contam nati on of conductive foreign netallic

particles, evaluation of defect of short circuit was
carried out in accordance with the follow ng nethod,

by preparing sem conductor devices using each of the

af orenenti oned epoxy resin conpositions. The results
are shown in the 15 follow ng Table 2. Eval uation of

short circuit defect: Each epoxy resin conposition was

PagkRgeneBaPahl ets C_using a tablet making machine.
Usi ng each of the thus obtained tablet-shaped epoxy

resi A ctiPdini QR (gquad £iatcpackage) tvpeensigehRp mm x

size: 10 mmx 10 mm) was subjected to transfer
28phmi ng2 (8omui inothi¢kdE€szg 120 seconds) and further

subj ected to post hardening of 175C x 5 hours,

t her e$amipdsEipdu ¢ Bor de FaesONSLES Or 10eminCR. 10ham &khe9o

obt ai ned sem conductor device is a 208 pin QFP (quad
tRbckhasspackage). 26 Package shape: A 208 pin QFP

in

(quad flat package) type: size 28 mmx 28 mmx 2.8 nm
i Nt MSKAPSPedd SEFAREN WEAE of| 88BPErSi($82e101TM 1011 mm

mnm x 370 qua in thickness
x 100 pm in thickness)

Wire: made of gold, diameter 20 um, pitch 80 um,

inter-wire distance 60 um

[0053]

Table 2

Example

Comparative
Example

1 2 1

2

Maximum particle diameter of

conductive foreign metallic 18 18 110 110
particles (um)
Evaluation of short circuit

0 0 20 20

defect (/20 samples)

[0054]

As a result of the above, it is clear 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

did not occur and highly reliable semiconductor devices
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Metal |ead franme: nmade of copper (size: 11 mmx 11 nmm
X 100 Nmin thickness) C Wre: nmade of gold, dianeter
20 pm pitch 80 pm 10 inter-wire di stance 60 pm
[0053] Table 2 Exanple Conparative Exanple 1 2 1 2
Maxi mum particle diameter of conductive foreign

netalljc. 18,18 11Q 110 articles ) Eval uatjon of.

Wil GETIRS | CRERR T et @éﬁ%ﬁmg&lq diameter
0Q54] As.,a resulf of the above, it is clear that )
ofr e iR YIT £ e cforeter sretrlite RIRBLELPFecPBLRigRd in

metallic particles contained in the epoxy resin
the) BRAXY | ¥ inf coprRes Exheps of whhe | gewparakive pramndes
that short circuit defect 20 did not occur and highly
was|31b| n s g ety cexceeding e20 |20, wand shoatnedlrcuit
Contrary to this, maxi num particle dianeter of the
defianhicd¢owrfed cignthet séhicopdmetatr edevbaeained in
the epoxy resin conpositions of the conparative

exanpl §fhile 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
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

reference.

INDUSTRIAL APPLICABILITY

The present invention relates to an epoxy resin
composition for semiconductor encapsulation which does not
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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20

was 110 dam greatly exceeding 20 pm and short
circuit 5 defect occurred in the sem conduct or

devices. Wiile the invention has been described in
detail and with reference to specific enbodi nents
thereof, it will be apparent to one skilled in the
art that various changes and nodifications can be
made therein w thout depardrianmslO fromthe. scope
thereof. [0055] This application is based on Japanese
patent application No. 2004-312730 filed Cctober 27,
2004, the entire contents thereof being hereby

| NCOrPOr Alnt @pdkyl rds3ire i s il IS i Als A drfeiRh Ldd Y

The preesent invention relates to an epoxy resin

ef€aPOG1at 06N | OboBHLSQAGUERE! £fENTaRSHhALbRABOWRNER (AYS to
not 20 substantially contain conductive foreign

(DE} avhéfe PRl tbfdaetieei Foraighesletallisefasitields Kaving a
and fromwhich a high reliability sem conductor

silggi 6£ ZAnuheopbherecdreasubBthnt@sldySabitCeddeatided in
devi ce that uses the sane. 28 CLAIMS 1. An epoxy

thesaforanpnsibhed époxgeresandushpbseeansul ation,
conprising the follow ng conponents (A) to 5 (D)
wher e{A) candeséxyeréoigj gn netallic particles having a
(B) a phenol resin,

(C) a hardening accelerator, and

(D) an inorganic filler.

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

(E) a magnetic oxide.

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

semiconductor element.
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size of 20 pmor nore are substantially not contained

in the aforenenti oned epoxy resin conposition: (A an

epoxy resin, (B) a phenol resin, 10 (C) a hardening

accel erator, and (D) an inorganic filler. 2. The

epoxy resin conposition for sem conductor

encapsul ati on described in claim1, wherein the 15

af or dhrenfy 5584 PGNP Ha% devaSiH GMBTAS¥ng a semiconductor

sem conductor encapsul ation further conprises the
elementi 394 CRRPORRKY FEFin| gompepitaent Sorhsemiconductor

af orenenti oned conponents (A) to (D): C (E) a nagnetic
ensapeulabtion accendindgdbet cladmv2cwhichpenciapgudates the

sem conductor elenment and an epoxy resin conmposition
sémiconducboduelementncapsul ati on according to claim1

whi ch encapsul ates the sem conductor elenment. 29 4. A

sem conduct or device conprising a seni conduct or

el ement and an epoxy resin conposition for

sem conduct or encapsul ati on according to claim?2

whi ch encapsul ates the sem conductor elenent. C 30
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