DESCRI PTI ON EPOXY RESI N COVPCSI TI ON FOR SEM CONDUCTOR ENCAPSULATI ON
AND SEM CONDUCTOR DEVI CE USING THE SAME 5 FIELD OF THE | NVENTI ON

[ 0001] The present invention relates to an epoxy resin conposition
for sem conductor encapsul ati on WpBsyCRIEIoNwt substantially contain
conductive foreign netallic particles 10 having a predeterm ned size

or nore a%? ReMI EoMEOsIT 1o PO SEMDESHET CREH P SIRAPEON i

be obtain as wel | as a sen1conductor deV|ce t hat uses the sane.
BACKGROUND ART 15 [0 lh ﬁgﬂ&éﬁ) or devices,
a semnm conductor el enen senlcon uctor I'S ‘nmoun on a netal

| ead frame. In order to assure contan|ty mnth t he out5|de, t he

af orenenti oned sem conduct or el enent and the 20 inner |ead of the

af orenenti oned |l ead frane are connected by bonding a netal wire. In
addi t i Hn, FIBLDaOF @OBEEN{INVENTION:N conductor el ement and | ead frane
are encapsul t%d with an epoxy resin conmposition. 1 [0003] Wth the
recent adJéW@@ in the high performance of electric products, nobile

phones and the li ke,
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 cbtained, as well

as a semiconductor device that uses 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.



m ni aturi zation, thinning and high performance are in 5 demand for
sem conductor devices as well. In order to realize this,

sem conduct or device forns such as TSOP (thin and snmall outline
package), [@@®3)jquad flat package) and the |ike have been devel oped.
In addition, since the |l ead franme-type senm conductor devices have a

limtation in t gidh the Feddit AdMNc int Y NalgH oxifaHid RNt
of BGA (baII grld array), LGA (land grid array) an the Ii ke which

use ballg 4 tinuity 1is
also in pr ogr ess q%004']% %%isfé%ch% g;a%\%%ghg@

n1n|atur|zat and ornance ni.n tch of netal.wres
Mot de ¢ nadriaklealalh . HAEY SpdRIUH baftotmatte TEtt  the
| at est _senj conduct or deV|ces h ve a nmetal wire ch _of |ess than
100°m 520 JRARS A9 (ARRARIRATGERT) SAYASRRIA ArOHE o iARHRR g of

t he af orenenti oned epoxy re5|n conp05|t|on for sem conductor .
encapsul atied 3R | khies « Remiqqnrdugtor deigice Hfexmg waeh s JFROP (thin
pul verization, and friction and collision 25 of the conposing

mat eri al s asd tamall Qukine @ackagaky QFP r tquad cbhpbpackagsebrand the

sem conductor encapsul ation with the production device occur in each
of these shidgs haiaiQedrmaleveloped. 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]

15 Thus, with the advance of miniaturization and high
performance gaining, pitch of metal wires inside the
samiconductor 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



af orenenti oned epoxy resin conposition for sem conduct or

encapsul ation is contam nated with conductive foreign 5 netallic
particles derived fromthe aforenenti oned production device. Al so,
in additi eesie dempeadrtdamifon asniconduchier tencapsplakicn iwith the
device, there is a case in which the aforenenti oned conposing

mat eri al s pidoelwices devices @ucqun riat each td€ cthwhststvaps or Jhgrs, the
netallic particles. 10 [0006] Wen the aforenenti oned sem conduct or

el ement | afcriaRmtictied apdaty afe s QoniRss It ISHTEST t d&ili ¢Siductor
sem conduct or encapsul ati on contam nated with such conductive

forei gn medrlalddmR@ildef |65 e tenfinastdd Wi 1P SSdfild dtivd NBdrdilsn

af orenenti oned foreign particles are caught between netal wTes and

the |ike gudHialena § dediidd ¢4 iEhcriﬁéJ.:%%t?;%t he

af orenenti oned narrow pitch sem conduct or devi ce. 0

Accor di ngl or. .t he pur.pose reduci nag ..cant arg nation of the .

af or enent i%‘??égmcttﬁ?dhc ef‘(}‘écﬁ'orgﬁﬁﬁ’ ) cq:"f)’% '?;:oclq:é‘se, °rFe°H?5‘cP‘I°5'Pd
renoving of the _aforenentioned conductive foreign netallic particles
o e prRARRR (9P TR, RROHUEELHR, ARNARS or SIS obY A0 A8
conposition fqr sem conductor encapsul ation, for exanple, 3 using a
magnet, hadighe Fha @M’éﬂ“ﬁ‘b‘?’gﬁ'}e¢£m°§k’é?%r%wlals 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 condﬁctive foreign metallic particles in the
production process of the aforementioned epoxy resin

25 composition for semiconductor encapsulation, for example,



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

af orenenti oned elimnation nmethod which uses a magnet, conductive
forei gn natsalng & peagriet chasd (bdmyipcpposad g6 sg 22 Bated € rRefersmte C
conductive foreign netallic particles can be renoved, but elimnation
of fine agnductive foreign netallic particles (having a diameter of
about 100 pmor |ess) and conductive foreign netallic particles of
feebl e magnet i s PNt RFareddd 90 P-ply-ufdggg ently. Thus, the

af orenenti oned | atest narrow pitch sem conductor devices still have
a danger of having short circuit. [0009] In addition, in the case of
an epoxy resin 20 conposition for sem conductor encapsul ati on which

cont ai ps g ' [ gnhetic oxide is also adhered to a
nagnet? sd§%| LqﬁhgféﬁﬁJﬂﬁp?%ﬂéwyﬁethod for elimnating conductive
foreign netallic particles using a mgnet cannot be used. Thus, even
in the casp@%%o‘m:ﬁ%es%)m Zguﬁréfwg%rt I cl es havi ng
particularly large size and 4 ferromagnetic conductive foreign
netal | i c pEtQQ&l es, they

According to the aforementioned elimination mathod
( 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 pym 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



cause a problemin that they remain un-elimnated in the epoxy resin
conposition for sem conductor encapsulation. [0010] 5 The present

I nvention was nmade by taking these situations into consideration. An
obj ect of felrropagratiic igorsitdtive fareigromeakalicpastickss, they
conposition for sem conductor encapsul ati on, which does not contain
conduct i v@ahdietia) protlan iih adt sy hanadith ctekiwinetdd imathd hey
cannot be detected and elimnated by the conventional nethod for

el i mnati g Péfdin’ Cdmicy it ion oY |démitrddud€sr difcalPs il #6ich .
sem conductor "device that uses the sane. 15 MEANS FOR SOLVI NG THE
PROBLEMS [b %ﬁ] In order to achieve the above object, a first

enbodi nent” of t'he present invention is an epoxy resin conposition

for sem conduct epncapsul.at.ion. . .conprisin he 2Q f.al | ow,n
components (A) %e( B)"'F%\ﬂ?é:r anyersd t?ct“ia\?e"%o&r%%@’n%ar!fétnaﬂ }%lhc peart i cl es
having a si.ze of, 20 pmor nore are not sybstantially contained in
the af or MRS ISP CRATLARTARN 1 | 85 cBAPcH ok chp Prssent o
(B) a phenol resin, 5 (C) a hardening accelerator, and .
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
convantional 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 object, 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,



(D) an inorganic filler. (0012] In addition, a second enbodi nent of
the present 5 invention is a sem conductor device conprising a

sem conduct or el enent and the aforenenti oned epoxy resin conposition
for sem conduct dC)enc hpsdentingn accelleratoxgpandit es t he sem conduct or
element. [0013] 10 That is, the present inventors have conducted a
series of studi gp)i Aanohiorganiedifdillean epoxy resin conposition
havi ng such a high reliability that a short (short circuit) and the
li ke are n@jgigqnerated even when it is used as a filling material of
the | atest narrow pitch 15 sem conductor devices. As a result, they

found that the hLapIR b SCluebihed SubldAIEE e USd'D AL GROXY

resin conposition having Substant 'y no con gn
nmet al |

LB G P R e
epoxy 1 c3 REESEIG T SHRRS A N AR LR SO | GRPLn
device. Thus, the present invention as acconplished. 6 EFFECT OF THE
| NVENTI ON cqupisgjtion for semiconductor encapsulation which
encapsulates the semiconductor element.
{ [0013]

10 That is, the present inventors have conducted a
serias 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.



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 pmor nore
in the epBRFEEESOR THEB d@N Thus, even when this is used as the
encapsul ation material for the latest narrow pitch sem conductor
devices, gROA¥]circuit defect does not occur, 10 and highly reliable
sem conduct or devices are obtained. [0015] In addition, when the

af orementi oned Rpesydingly, €h&8PepbikyORebih teHiposidiohofor
encapsul ati on contains a magnetic oxide, the magneti c oxi de absorbs

el ectronagg@libendactad ahtapstlaeidzntds e PrEsetduGivantSidcuits
and the Ilike and al so absorbs el ectromagnetic radiation from

outside. 88ntddhs! BaHsTAR:aIINANAWRACLIVY Pdidit dhedriid ence

upon ot her elenents sensitive To el ectronagnetic | at1on and
hardly causiggcgger tiqn erraor, of ipniconductor.elgﬁgpts. 7 BRI EF
DESCRI PTI BRT B WPRGE SEFRLEE AY K™ OF; mare. A5 SRPEY KA
showi ng an enbq Lnenzrﬁéﬁéhe condgégivg toreigna%gtallk particle 5
det ect i on EFPREY =188 ONPYRETEROREFEARENGE NBRERABS™ARD Sl GNS
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.



T. Epoxy resin conposition for sem conductor encapsulation 10 1:
Magneti zer 2: Infrared canmera BEST MODE FOR CARRYI NG OQUT THE
I NVENTI ON  [0018] 15 Conductive foreign nmetallic particles having a

size of ﬁﬁ:ﬁ?‘ﬁﬁs@?&@r&bﬁ SFOSHRNbRAWTINGROt contained in the epoxy

resin conmposition the present invention. The phrase "conductive
forei gn mgoaLkjlc partlcles haV|ng a size of 20 gmor nore are
substantially not contained' neans 20 that the nunber of the

conductive forergg. net 2kl 4 epplah&tesyharaning shokiff a8 m or nore
as detected by the mnethod described in this specification are 5 or

| ess per dmh688meRtChbe’ 2hl) condBhcive £326igRS he%raﬁfl‘%a@a&tqﬂﬁ U

[0019] The epoxy resin conposition for sem conductor eficapsul ation

of th% prgg Bke igxe?gkﬂgd]s obt ai ned using an epoxy resin (conponent
pheno resrn (‘conporient 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 tablet prepared

by mekingpLUeaRoNitk o 9k mkiRkElice noMERALS AnD siaws

T: Epoxy resin composition for semiconductor
( encapsulation
10 1: Magnetizer

2: Infrared camera

BEST MODE FOR CARRYING OUT THE INVENTION
[0018]

15 Conductive foreign metallic particles having a size
of 20 ym 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 um 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 O.



[0020] 10 The aforenentioned epoxy resin (conmponent A) is not
particularly limted and may be a generally used one. For exanple, a
cresol novol ak-type, a phenol novol ak-type, a bisphenol A-type, a

bi phenyl - tyy@a91a tri phenyl met hane-type, a naphthal ene-type and the
i ke may be cited. These may be 15 used alone or as a m xture of two

or nmore. [0021jrhéhepaky’ eevihi eoaporition Fo BemidHIMItorB) exerts
its function as a hardeni ng agent tor the aforenenti oned epoxy

resin, andrcagid1atdidn Of dte/ pridBdntd :.mrfﬁ)b:p%.é‘ A LHIE ald dnd! She

one. For exa | e, phenol novol ak, cresol novol ak, bisphenol A-type

nevol ak, x#ﬂgjagr_{qlv .%gﬂp e‘q:olA aral 1ESEJL6¥Pd éé@éﬂé‘rﬁ:@y be

cited. Th e use one 0 Gure nor e

[ 00221 Regar dj ng t he bl endi i o of the fore ntlpned epoxy.
resin co%ﬁ(ﬁﬁi@r“?" ipﬂfé’fr% a‘té’ﬁqi’?'}%ﬂ‘p erfifB)an inoxqa ""ef%’rja?b?re
to bend themin such amounts that phenali é\%groxyl group in the .
phenol r esiGPMRAPGRLS D)o ANt 55 Gel‘ﬂalé'é'ul’\f'al wder or in

equi val ent of epoxy group in the epoxy resin. Mre desirably, this
i s from 0.the Form ofequitahlat sp.re[anpﬁ/ 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 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 aforamantioned_
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.



10 The hardeni ng accel erator (conponent C) to be used together with
t he af orenmenti oned conponent A and conmponent B is not particularly
limted. Exanples thereof include those of am ne type, phosphorus
type and tl®922lke. Anong them exanples of the amine-type include

i m dazol es such as 15 2-imdazole and the |like, tertiary am nes such
as triethanol aRegarding- thaz bleading( rati®) widdhenafbHrambritiondd ke.
Al so, exanples of the phosphorus-type include triphenyl phosphine,

t et r aphen\apgias Redin fdaigait i) il Pradld tdeiin | keompdrasiee N8y, be

used alone or as a 20 m xture of two or nore. In addition, it is

preferabl ¢ qg £tail Y Hbrd W Hand i N eI MG €9 &S ic

toa ratio of fromO0.1 to 2.0% by wei ght based on the tota anount

of thecep j4N J L f m C | atd
Furt ey I RSN e e S BilondU A G18 Wb 2.0
sem conduct or. encapsulation is .taken i % 10f consideration, it is
nore pref SEBW Paaed £ LU raient Rf SR | I5HP i 10 P ¢
filler (conponent D) to_be used.5 et her, wi,th the gf Qrenenti.oned
conponent & "tYorGQ’é"noP“’BaFlPP&GI‘%ﬁB' s &8 Lo %t%né:s? 2

any
general ly used one. For exanple, quarts glass powder, silica powder,
al umna, Q®iYadfhbte |ike may be cited. Particularly preferably,

( [0023]

10 The hardening accelerator (component 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

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



spherical fused silica powder and pul verized silica powder 10 may be
exenplified. These nmay be used alone or as a mxture of two or nore.
Also, it is preferable to set the blending ratio of this inorganic

filler tocansideratfidn 0lt 43 b i) Pruferiklly frsed b tie ¢ V54 by
anount of the epoxy resin conposition for sem conductor

encapsul atjg3igherore 15 preferably from 75 to 90% by weight. In
addition average particle dianmeter of the aforenentioned inorganic
filler [qg?g erably from1l to 150 m nore preferably from5 to 75
m (0025] ccordlng to the |nvent|on in addition to the

af orement i oned nponents neti c _qxide, (component E) may
be cont ai ned fr SRt AROFIARIS, %t" F%E'PP&%‘%th f?}(ﬂ %ﬂ
shielding (shield affect This nagnetic, oxide |s not partlcuIaH
linited, dogath %rﬂ#%‘%’lﬂf‘ et KPmRRRent At ois |’%‘b"n
oxi de, cupper 11 OX|de bariumtitanate, ferrite and the |ike may be
cited. APAFtiqularly dimidad tanddt may hemmhgenesally used one.
magnetic oxide to a ratio of from20 to 90% by wei ght based on the

t ot al anodlir eixampdeppouants iglasspawdenn siokica powdendalweina,
encapsul ation, nore preferably from30 to 70% by weight. In

addi ti on, taler agel thet ildkes dnagndieercidfed he Paxftdcaniantliyo preéfiexabdly, C
oxide is preferably from1l to 100
( 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 pm, 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 radiation 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



pm nore preferably from3 to 50 m (0026] 10 In this connection,
when the aforenentioned nagnetic oxide (conmponent E) is contained,

this nmagnetjc qQxide also nerat es .a exot herm c, reaction by fhe
| nduct | G T3P SHRATRIToF 5L S R | ThP CUER U, P9 7 ek
metallic_ particles, which_ is described |ater._ Since the magnetic 15

oxi de afdsihe idodduRrafenahla §if Mt the Hlendingscabie ofi this ent

rate of tenperature rise (conductive foreign netallic particles is
hi gher ) magnetimoxticddelita iaqattiedf (frawetdd tteoPthdy veight lbased
foreign netallic particles alone may be renoved. 20 (0027] In

addi t i orori dHehetcatfadr canmenirito el tlospapwtt Tesim dompasi tiem S o
demands, other additive agents such as hal ogen bound fl ane

r et as danjemilcdriluc P entapsh Ron | @dre Prbfélbly keom f 3070 70%
retardant assisting agents (e.g., antinony 25 trioxide and the like),

si | ane QﬁFW&ﬂﬁhEQEQESaﬁﬁiﬂian'a%%r;ge particle diameter of the
(3, 4- epoxycyclohexyl) et hyl trinet hyl sil"ane, vy-

05190 SO L G G004 B DL £ELS o o

epoxy repsﬂrnm%%@%geté'eornagl%r tsrec'rlrli1 ’}-Eiéjcgd)rm?_ encapsul ation. [0028]
[0026]

10 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

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., B-

12




The epoxy resin conposition for sem conductor encapsul ation of the
present invention may be produced, for exanple, in the follow ng
manner. That is, this may be 10 produced by a series of steps of
bl endi ng (B¢ 4-apokgEyrilohasyl) ethyltriimethiyd sRlandes genponent E in
some cases and other additive agents as occasion demands, applying
the m xt UgRycldexiypeepyl tritla thoxysilaned and Ithe 1d4kd)NE nldl delease
carry out its nelt-kneadi ng under heated 15 condition, cooling this
to roomt t oS q.an el 115ca3Y Iy i i
conventi o(ral I ?‘?/:%klr*(%mﬁ 'n%‘?&%?gb;ﬁg}agﬁhﬁg@fﬁ rsl:I'iSkne?o t blﬂgsd%sl%nally
occasion %%E%nqi'tth%§ “@%&Q%Tc %&éﬁy% _égﬁfﬂél \ T
resin 20 composSition I sem conduct or encapsulation 1§ contam nated
wi th conductive foreign netallic particles having a size of 20 FIm
or nore, GBFAPEYIALI®he aforenentioned respective composing
conponent s _an _epoxy resin conposition production device (e.g., a
kneader sUO928d a mxing roller or the 25 like), is detected, and
they are renoved when present. In 13 this manner, an epoxy resin
conposition mhiEhedGEQXHbFeséub§PEEPP&¢F9HC§9Faﬁﬁﬂaﬂﬂm§;9tﬂ§ foreign
netallic particles having a size of 20 Nmor nore, derived fromthe
conposi ng encapsvdationy ofefde) preasentc dnves tiiicom may e i xeduked c£or
is 5 obtained. That is, in the case of conductive foreign

{ example, in the following manner. That is, this may be

D

()

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 mixture 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 not 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. 1In

13



metallic particles having a size of less than 20 pm they are so
small that it is difficult to detect themby current devices, and
even when taken into consideration that nmetal wyre pitch in the

| at est SERF2JPARREE, R \PRRYY| kepiuscemprAsitiepovhirhi dope BBksi dered
that elim nation of conductive foreign netallic particles having a
si ze of #ubgm#nthahlzocophﬁiascondugtgvecﬁpre&gaepetslé@cfper&ﬁples

[ 0030] The nethod for filling a sem conductor el enment using 15 such
an epoxyhdeshd &08DH6i 6£0R0i fmnet meré| cdbpiledl frbincedheatdmpoyihg
carried out by enploying a conventionally known nolding nmethod such

as a genﬁéﬁ%oﬂéﬂﬂﬁfﬁﬁ &pbiiyngesint 86mpbeikeioAngradackicanddsice, is
devi ce may be obtained thereby. [0031] 20 Next, the nethod for

det egt i NgLEREn&4 L MR G | NEn SO SdBE 4L NESh EQPELGE | FSrdDERT 9N
nmetallic particles is described. [0032] According to the present

Vet RabSIRLY Bis U oF pAFLEE pORBRCP LIRS B BATCURLY Ve
CO AT TR OB THAEL" KRR TPLIUAAPYEEc 6 eRaB LB by gurrenc
COMPOS| ngASOMBONCILS evdS' SRbROTaREH Ehbl' B3hR9AR4eENE LRLUChLLL:

{ wire pitch in the latest semiconductor devices is less than

10 100 pm, 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 method 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 samiconductor 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
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5 described |ater and elimnation by a magnet are possible. Also,
regardi ng the devices to be used in the production process of the
epoxy resin.c ositian such as g .mxer for .mxing the raw .
oo | aPer b AlERS i thaih A Hnd Yontani Atk At nisventing o,
materials, .a roller for copljing 10 and rolling the nelt-kneaded epoxy

resin cHNFROds Y Reyusad in pRrEignad qombinaficn, i Fory eMagnla | ed
sheet - shaped epoxy resin conposition, a tablet nmaking machine for
maki ng tegarding jthe) raywh watenials apdhe i EPORING LARRONGNES i he

i ke, they may be made of such hard materials that 15 their fragments
becone |degedthiam 2hdneshdeminadtsiorelbrpstion irngduetion khsting tvieiceh is
hardness. I n addition, detection and elimnation of the conductive

f or ef gn desicdiberl JAtar|and i¢linidrea by Gy 72 dnbptaly 468 possiBlSi tion
by the induction heating and their elimnation by a magnet are al so

20 possipilgd, Win@%%ﬁc&é St& 56 agdéd | £ | Bfe pFEduction

af orenenti oned elimnation by a nagnet cannot be used for nagnetic

oxi des i | ' : nt Qi |
%rd[ﬂ(jéosgsg?ﬁ’r hi!el-f‘e;féoiarcg%ﬁﬁdiﬂ Uit iSPNt AES S "RUNELLE for

oxi de. tioned nethod for detecting conductive

For cl 0N AIAld | hUdd U S0 1470 BRG0P0 L . Y Lne e

( 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 ym 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

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




Fig. 1 shows an enbodi mrent of the nethod for detecting conductive
foreign netallic particles. This nethod for detecting conductive
foreign netallic particles 1is carried out by passing a tabl et-shaped
epoxy resilf038]conposition for seniconductor encapsul ation T through
the magnetic flux generated by a magnetizer 1. Wen conductive
forei gn netal |l i Theaaforémentienpdecmethodnfokedetécotingntondadtipexy
resin conposition for sem conductor encapsulation T, the conductive

foreign nebgbigh Rathlihiesparthetestis dedbeibed Bagied ondne i ON
heating by the aforenentioned magnetic flux and generate heat. Thus,
when tengeLaipge distribution of the epoxy resin conposition for
sem conduct or efcapsulation T is neasured by an infrared canera 2,
the p ts[ 3“Fich af orenenti oned conductive 20 foreign netallic
particles exist show a locally high tenperature, so that the

af orenenti oned gondugtiye forei tallicparticl be

det ect ed. Thereg}?er? ?ﬁgwsafﬁrgﬁeﬂaﬁﬂﬂgg 88n§BStF$§EP§?§P§n netal lic
particles which, showed the high tenperature are renoyved. 16 [ 0035)
By such adﬁﬁﬁﬁaanﬂoF°88P€5?Vﬁggeﬁﬁa petaliis par Q'icThks
particles, it is _possible to detect a conductive foreign netallic

particl e ma¥hag fox detesting copdyptives foreign,metallic,pPartigles

or the like conductive foreign
( 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
aforamentioned epoxy resin composition for semiconductor
encapsulation T, the conductive foreign metallic particles

15 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

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



nmetallic particle (magnetic oxide or the like) that does not adhere
to a magnet, of which detection is difficult by the conventi onal
nmet hod using a nagnet. However, as described in the foregoing, even
by the af p0@BBMNti oned 10 net hod for detecting conductive foreign

metallic particles, it is still difficult at present to detect the
particles havigg suéhz& néthoRt £63 %thﬁﬁin?h&anaﬁcﬁiv&/ﬂféhe!i.&nt 00
small. However, this is sufficient when the tact that the netal wre

pitch of ﬁaeahﬂgz ﬁ%ﬁhiagﬁlggfgg?sd bis@8H1leS +5° detont! Qg%gh%afem

taken into consi ation. re illustratively,
af orenment Loned magnetizer 1__isS uipped wi_ th.two faci netic
ol s 11aEaRA gR a1 Sk Pasd it hATRRalia Ayt vst ol ABOTIR oF, .
pol es 1la_and 20 _11b and_a coil ,13_ arranged.i.n the central rt .of
Dhis yokelo85, 8Fqa AEatpless; 8ta8%, 0% &4 & ke SonditHive Faraion
circuit 14. Wen a high frequency current. (25 to 7Q kHz) _is supplied
fromthe PREALLAS RATHIRdP dmagnPticsoxddenor e like); fhatydoess
generates a high frequency magnetic 25 flux. This high frequency
magneti c hpgxadbprexs&s a magnedgnefi whigh, dettectdopoie diffiqult by
magnetic pole 1la, the other magnetic pole 11b and the yoke 12.
[0037] Al the gooyentjonal methodangddgha magmethe However, as
{ described in the foregoing, even by the aforementioned
10 method fér detecting conductive foreign metallic particles,
it is still difficult at present to detect the particles
having a size (diameter) of less than 20 pum, which is too
small. However, this is sufficient when the fact that the
metal wire pitch of the latest semiconductor devices is
15 less than 100 um is taken into consideration.
[0036]
More illustratively, the aforementioned magnetizer 1
is equipped with two facing magnetic poles lla and 11lb, a
yoke 12 which connects both of these magnetic poles l1lla and
20 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

25 f£flux. This high frequency magnetic flux refluxes a

17



5 af orementi oned magnetic poles 1la and 11b, for nmounting the epoxy
resin conposition for sem conductor encapsulation T, and the
conveyor 3 is arranged in such a manner that it noves in a direction
or t hogonMagnetir palghef cthe wokecleone Heagnre bicupple | Elaol the11a
and 11b. By the 10 novenent of the aforenentioned conveyor 3, the
epoxy resithex crgreetiorpébe ki anxhdthve arokechPsul ati on T nount ed

t hereon passes in order through the magnetic flux between the both
magneti c o3k} 11la and 11b. [0038] 15 The aforenentioned infrared
canera 2 is arranged on the upper side of a space between the both

nmagnetic pol es pA1klR, A GohkayciG i drddngd KPGMEE t1dperature
di stribution of the epoxy resin conposition for sem conductor

encapsgul SYbme ﬁ&gﬁ&ﬁth [ 2 | u

mfra?’edagc%rrera 'geﬁs conne o‘t@lrmg?f%r £)ﬂc’i f?%ﬂé‘?‘g%t}r'm t'élrla
detection circui h o hin in r

Control | e%-pw tzhés pho%r%’b |éh% F?eﬂ'??&g Cl r%ﬁl gﬁ%’sﬁﬁ%&"%ﬁaf ed
canmera 2 cat hes infrared, rays en1tte fromthe epoxy resin 25
Compos ¢ 1 1S SHEBRE c? oY HERHRING, 15 P4k i BEAVEF | Ehat Lt hem
into electric signals, Thereafter, the aforenentioned raphi ng
control | i?RYeY r¥Ri 2 directinn  fEthogony ctosthppagpet %ﬁefﬁﬁgltor

and foreign matter detection
( between the both magnetic poles lla and 11b. 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 poles lla and 11b.

[0038]

15 The aforementioned infrared camera 2 is arranged on
the upper side of a space between the both magnetic poles
lla 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 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

25 composition for semiconductor encapsulation T and converts

18



circuit 23. Based on the electric signals, the nonitor 22 5 di splays
a tenperature distribution imge on the screen, and the presence of
conductive foreign netallic particles and their existing positions
may be rethemi istionwelbctitéc mibedleye Thereafiterenbbeasfiorementioned
distribution image. In addition, the aforenentioned foreign nmatter
det ect i onphotegtaphing3cputgellihg piceaite 20f seadiudthe’ @ ledtaiign
netallic particles by conparing neasured electric signals fromthe

epoxy resighgnafBosb! thB mehited 22ndne! CoreldnlRattalr Aathotildh
el ectric signals fromthe epoxy resin conpoSition for sem conductor

encapsul ati:ifi.Q'QFIti B3vhi glsdd SRNEH téf&cé?ééi Qﬂggﬁ}é' | Eﬁepﬂ%gﬂ:?izér €

not presen i nput i n advance) . en conductl ofel'gn ne

particl es are,presen this.circui.t . sends.a foreign matter detection
D onal® T 839518Y50 8 kepparashinec tis s 1BR 13n bR o0 S, astRell L0
in the aforenentioned enbodi nent. for. the neasurenent. of tenperature
i stribut P3f. the: PEREPBSR §F FrRguckive foraign garticles

t her mography or the like may al so be used. |In addition, detection of
conduct i va@ndotbedx RELEtARg PoSiticns mayv,he ERCOIDd 280G wikh Fheepoxy

resin conposition 19 for sem conductor encapsul ation T which was
f or med i nnakedyeyet fxpmpshep femperatyye distributdon dpage. ofint he

( addition, the aforementioned foreign matter detection

10 ecircuit 23 judges the presence of conductive foreign
metallic particles by comparing measured electric signals
from the epoxy resin composition for samiconductor
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

19



powder before formng into tablet. [0040] 5 In addition, as the

met hod for detecting and elimnating themby the aforenentioned

I nduction heating fromraw materials as the conposi ng conponents and
powder fHem spwigonduchoroapoapsndationsFcwhichr wesy Soymedcinne for
conductive foreign netallic particles may be used. In 10 addition, in
t he case tabletabhapef obut thibsemaycadsai bengarxiednauts one ther ei gn
netallic particle having a predeterm ned particle dianeter or nore

may be r adrbpefarbafoliiing $ateckabBledate on a tablet passage.
[0041] 15 The step for detecting and elimnating conductive foreign

netal lic pgpho§! es by the aforementioned induction heating nethod
may be carried out at any arbitrary step during the production

procegs of the fﬁooﬁéﬁ%g, 2%8”993%' Qﬂoﬁ%oieg{al SEQ!ifﬁ%OQnd

encapsul ati on. prevent contamn on W th conductive
foreign netallic,.particles orjiginated fromthe product.ion_apparatus
ne Co0ocr PhamipRtiRg FhPmGBY Y ARpEemantloned Rydton neating
carry out the step after éhe tag et nakina as the final step of the
product i oATPRoEBYMASeTAgdSops , CEXRRFIDg SOTPeReDts, and pO¥ARZ,

wth 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



Conparative Exanples. [0043] 5 Firstly, respective conponents shown
bel ow were prepared. Epoxy resin: A biphenyl-type epoxy resin
represented by the 10 followi ng general formula (a) (epoxy
equivalenIOQQél mel ting point 100C). [0044] [Chem 1] 0 CH3 CHs ~0
CHs -CHCH2 -OQQO0-CHs -CHCH2 ---(a) CH3 CHs 15 [0045] Phenaol
resin: A phenolNext) Examplkés arerdescribedytogether|withg general
formula (b) (hydroxyl group equivalent 170, nelting 20 point 83C).

21 [ 0046]Compheativé Ekhamples. CH --(c)--CHz -(6gCHg --O -CH - (b)
5 [0047]
[0043]
5 Firstly, respactive 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 CHa CHs o,
CH. ~CH~CH. —oo—cnz ~CH-CHz - (a)
CHas CHa
( 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



Har deni ng accel erator: Triphenyl phosphine (TPP). Inorganic filler
a: 10 A spherical fused silica having an average particle dianeter
of 30 W Inorganic filler b: A spherical fused silica having an
average pJf4&l e 15 dianeter of 1 pm Magnetic oxide: An N -2Zn
system spherical ferrite having an average particle dianeter of 30
m 20 MliChem edkle agent: Carnauba wax. 22 EXAMPLE 1 [0048]
Exanples 1 and 2, Conparative Exanples 1 and 2: Respective conponents
shown in the following Table 1 5 were mxed at the ratio shown in
the sanme table and nelt- kneaded for 3 mnutes using a mxing roller
(tenperature 100C). Next, this nelted matter was cooled to room

tenperaturedgsbC) and then pul veri to obtain powder fa epoxy
resin conpogiti for sem conducto encapsul ati on. Thefeafter,
this was pr S i nt
P ' " cha cH: <0O)—CHa —é - (b)
n
5 [0047]
( Hardening accelerator:
Triphenylphosphine (TPP).
Inorganic filler a:
10 A spherical fused silica having an average particle

diameter of 30 pm,

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 um.
20
Mold release agent:

Carnauba wax.

22



tablet form (diameter 25 mm thickness 30 mMm) using a tablet making
machi ne. [0049] In the Exanples 1 and 2, each of the conponents was
15 used after detecting and elimnating conductive foreign netallic
particl esEKAMPRE & size of 20 jamor nore in accordance with the
conductive foreign netallic particle detection nmethod shown in the
foll owi ngfobDd8%ddition, as the material of the aforementioned m xing
roller, a hard 20 netal having a high hardness was used, so that the

maxi num  gikafples af ahle2f, ocemparadivec Exanpaed s dnE2:t han 20 pm
even when the material is worn was used. Thus, an epoxy resin

composi ti ons WhhgBpEORi e cslBshanthkhywil* 1A 286! 2019 ohaRGUTabiS 1

foreign netallic particles having a 25 size of pm or re was

obt 21 ned. el BELANRE BRI xatlo SAcklc SCOTRY Y GIATEH hadtl 2

powder” form epoXy resin conpositions were al ned usi ng
respective co nents., as_they were when.purchased, and using.a
Carbon st BRRsORdUERs" 2 Ripltst, U3t Rl dcpainy dder (tarBathtdna.. s
materi al of each device qof the aforementioned mxing. roller, kneader

and nill. 1B8fekt i &%k, A @alked Raktpr A% $oR1ed ¥0 FRA™ | the

af orementi oned Exanples 1 and 2, detection of conductive foreign
metal | i c Semperasyreo(255€h andi thenspulverized to obtain powder

( form epoxy resin composition for semiconductor

10 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

15 used after detecting and eliminating conductive foreign
metallic particles having a size of 20 ym 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

20 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

25 size of 20 um or more was obtained. On the other hand, in
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10 conponents was carried out by the aforenentioned conductive
foreign netallic particle detection nethod using the device shown

Fig. 1. ﬁ@ahohgaﬂaﬁh@fzmlwlptﬁ@fz 5&%%&8 Jr¥pokySfasin

posi ti oned for seconds between yokes of 't he nagnetlzer which is

\C/ivre:[ \éegegecgl vé’l y hea vm% | necfiur?fve CL#;E} nt were det%&cﬁ{%gh
0050 1
Corpar a% e f5e. "hep Purcisg, A KRS 24T dtr Phenol

resin 89 89 89 89 Fbrdenln accel erator. 3 3 3 Inorganlc filler
700 570 PAGRET . RATARRRR OF AT LFHRR Jiha AR mAR AT A de -

400 - 400 Mol d release agent 3 3 3 3 Presence or absence of the

det e2t | @aterialeaf sack dOviem@kithe aferanentionsd iRixing R
roller, kneader and mill.
Detection of conductive foreign metallic particles:
In the aforamentioned 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
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particles in raw materials Presence or absence of ultra hardeni ng of

device materials O O X 5 [0051]
form epox i
diss£94§§§

was
powder s)
nmeasur e

n
i n acetone,

Lot

Each of the thus obtai ned powder
conposi tions of Exanpl es and Conparative Exanpl es
and then the inorganic fillers
netic oxide alone were picked up to 10 neasure to
particle dianeter of the
particles contained in each

(silica

conductive foreign netallic
epoxy resin conposition using_ an optical

mi croscope. The results are shown in the fol | owi ng Tdedight parts)
addi ti o, —drsTrimmation between the af or ementi oned & ne‘fgagxbge
15 and donductive foreign nmetallic part)cl exafglde vierirl g2 25V n
the folllowing manner. That is, since al]l_of the can ict | B8 '
metallid particles contained in the raw nelterilal® and tlle worn 2
conduct i vy day atelliAret al lic particles foryggd Dy fgee MWeargong |of 100
devi ces I Bitbg T AL {7 o0 © UUT Mg TTe DroUggT o GoCESSeson A
A\ v =) IULJ.La, T L) 'P'UJJIIJIC O oCTpdr aul © LHTCTIr 1T T T C _I'TC glJ'I'I
shape of| HaxApning angelerato®d on the khapbs |(0652]] Inhrder 3
verify slinexganicifilideca by the 10 cpnt®M nat ik of IOEducti 320
forei gn nNiciddtidildL D 10 30 100 30
Magnetic oxide - 400 - 400
{ Mold release agent 3 3 3 3
Presence or absence of the
detectit_:n and r:emoval of ' o o X <
conductive foreign metallic
particles in raw materials
Presence or absence of ultra o o X x
hardening of device 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
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eval uation of defect of short circuit was carried out in accordance
with the foll ow ng nmethod, by preparing sem conductor devices using

each of ihetﬁEOESIEthaaedanﬁBQXy TR&tNiSPNPOREELI NS ofhehiesul ts are
shown in the 15 follow ng Table 2. Eval uation of short CIrCUIt

def ect : Eﬁhuﬁlﬂ%& 8%l ghONRLaA11i QN pdatidads (dintali the 2w
tablet ma |ng nac |ne I ng each of the t hus obtalne ta | et - shaped
epoxy resi t l p size: 10
mm x 10 su Jec %P% t%ggh#Q%T&% Pﬁ% %qg 4% 175C x 120

seconds) an rth su to post hardening of 17 C x 5 .hour s
Lher cby Brgga#ng %"%"E‘ﬁgcg’ﬁd%'g‘ﬁof" “asdrect eV SRfpminated
sem conduct or device is a 208 pin QP (quad 25 flat package) 26

Packayge S$Mzpag Aheoerer-'lhweﬂpn( Q&'&d’elslsats% Ra e viepiEed;; shapeg #h x
28 mm x 2.8 mmin thickness 5 Sem conductor el enent size: 10 mmx 10
mm x 370ipnpessibiliec itoecsepRratie them firome thendpherigaloahaps of 11
mmx 11 mm x 100 pmin thickness) Wre: nmade of gold, dianmeter 20
pm pitchagfietic okldest baseid enditheasbhaped .pm
[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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[0053] Table 2 Exanple Conparative Exanple 1 2 1 2 Maxinmum
particle diameter of conductive foreign netallic 18 18 110 110
particles (pm Evaluation of short circuit 0 0 20 20 ( defect (/20
sanpl es) 15 (0054] As a result of the above, it is clear that maxi mum
particle dianmeter of the conductive foreign nmetallic particles

cont ai nedPagkage &p8Pe:resin conpositions of the Exanples was |ess
than 20 pm and that short circuit defect 20 did not occur and highly
reli abl e sem cond208opideQFPe{quid f2at phtkiage). tgpei:r aiget @8t mms x
maxi mum particle dianmeter of the conductive foreign netallic
particl es2gopmaxn@d g8 hm LRe thAGkhessSi N conposi tions of the
conparative exanples was 110 pm greatly exceeding 20 pm and short

. i & def : : : gt _
Cvent on has. bSeArGRBARLLY b1GmaRT FRUGLTNE st AR ma'Y R0 B in
specific gpRogdnggats thereof, it will be apparent to one skilled in

the art that various changes
Metal lead frame: made of copper (size: 1l mm x 11 mm

x 100 pm in thickness)
( Wire: made of gold, diameter 20 um, pitch 80 pum,

10 inter-wire distance 60 um

[0053]

Table 2

Comparative
Example
1 2 1 2

Example

Maximum particle diameter of
conductive foreign metallic 18 i8 110 110
particles {pm)

Evaluation of short circuit
( defect (/20 samples)

15 [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 pum and that short circuit defect

20 did not occur and highly reliable semiconductor devices
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and nodifications can be nade therein wthout departing 10 fromthe
scope thereof. [0055] This application is based on Japanese patent
appl i catyexe bt 31 263 rarye € OuhARS makimid pariticle Hidnfoter

contents thereof being hereby incorporated by 15 reference.

| NDUSTRI ¢ ARPIdGRRIdE Ve THEr #1865 Sidtd 1VED 2P {81 8h CSoh La fle@PEXY

resin conposition for sem conductor encapsul ation which does not 20

subst antj,al | tal . co | Ve, el t ' [ C Lng a
ot edet orirh Sp SRS ALLE IO EL RS DEEE! S ir RELY LS T

sen conduct or, devi ce can pbe obtainped, as well as a sem conductor
devi ce t¥RR Q4B ITOMELY Axeseding 20 pmy ARty SheEf ciBERLEi tion
for sem conductor encapsul ation, conprising the follow ng conponents
(A Po (d9feghatHrretdtrithe sHpbeepAvRter | deVEGPLi cl es having a
size of 20 mor nore are substantially not contained in the

af orementi oned gaRde Mafd NLIHAEPOSMA K Héen ddefPPitVed CEh dotafl 2
phenol resin, (C) a hardening accelerator, (D) an inorganic filler,

and  (E)add WP to£OxdtlEe Ho SpEEIELONEMSEAIimERY s CEREPEBE] SLB0wfLL
sem conductor el ement and an epoxy resin conposition

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 saemiconductor device that uses the same.
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for sem conductor encapsul ation according to claiml which
encapsul ates the sem conductor elenment. 3. A sem conductor device
conprising a sem conductor el enent afd2iB epoxy resin conposition
for sem conduct or encapsul ati on according to claiml which

encapsul ates the sem conductor elenment. 29 . . _
1. An epoxy resin composition for semiconductor encapsulation, comprising the following

components (A) to (E), wherein conductive foreign metallic particles having a size of 20 pm or more

are substantially not contained in the aforementioned epoxy resin composition:
(A) an epoxy resin,
(B) a phenol resin,
(C) a hardening accelerator,
(D) an inorganic filler, and

(E) a magnetic oxide.

2. A semiconductor device comprising a semiconductor element and an epoxy resin composition

for semiconductor encapsulation according to claim ! which encapsulates the semiconductor element.

3. A semiconductor device comprising a semiconductor element and an epoxy resin composition

for semiconductor encapsulation according to claim 1 which encapsulates the semiconductor element,
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