3 February 2006 1 EPOXY RESIN COMPCSI TI ON FOR SEM CO\IDUC]; AND -
SEM CONDUCTOR DEVI CE FI ELD OF THE | NVENTI ON The present ng\été'ﬁgﬁlc—)%dargel ates
to an epoxy resin conpound used for sealing of sem conductor devices,

whi ch consist of a well disperse raw materials especially fine filler and
consequent |y provided an excellent flowability epoxy resin conpound.
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g‘:Electron?c parts such as Jiodes, transistors, integrated circuits and the like have
been sealed with a thermosetting resin. In integrated circuits, in particular, there
~is used as such a thermosetting resin, an epoxy resin having excellent heat
resistance and moisture resistance, obtained by curing an o-cresol novolak
epoxy resin with a novolak type phenolic resin.

However epoxy resins cannot act as encapsulants themselves due to their high
coefficient of thermal expansion {CTE) and low thermal conductivity. Many
other additives, such as inorganic filler, coloring agent, .stress-relief agent,
accelerator and etc are employed with epoxy resin to enhance the performance

- of epoxy resin compound. Yet, some of those additives, especially the fine
inorganic fillers are colloidal in nature and easy to agglomerate and aggregate
together during mixing, consequently affect the homogeneity of the epoxy resin
compound.

Fillers are employed in epoxy resins for many reasons. The main functions of
filler are to control the viscosity, reduce the mold shrinkage and coefficient of
thermal expansion. However due to the aggregation of the fine fillers, the epoxy
resin compound materials are not well mixed and are not well dispersed as a
result affect the uniformity of the compound and the consistency of the

compound properties.

In recent years, with higher integration of integrated circuits, chips have
becomes larger and surface-mounted have been gradually switched from DIP
(Dual Inline Package) to small thin flat packages such as SOP (Small Outline
Package), SOJ (Small Outline J-leads), PLCC (Plastic Leaded Chip Carrier)
and the like. This is followed by the industrial trend towards more condensed
packages such as the BGAs, Chip Size Packages (CSP), Flip Chip (FC), non-
lead packages and the like. Thus, large chips are sealed in a small thin
package. This, however, produces problems such as generation of cracks
caused by stress, reduction in moisture resistance caused by said cracks, and

the like. :
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consistent performance and even better flowability.

According to a first aspect of the present invention, there is provided an epoxy
resin composition used for sealing of semiconductor devices, comprising:

an inorganic filler, with an amount of 75% or above and less than 95% by
weight based on the total resin composition;

an epoxy resin,

a phenolic resin curing agent,

a curing accelerator,

a ammonia type of humic acid as a dispersing agent which is present in an
amount of 0.01% or above and less than 1%by weight based on total epoxy
resin composition.

According to a second aspect of the present invention, there is provided a
semiconductor device which has been manufactured using the epoxy resin
composition as defined above.

DETAILED DESCRIPTION OF THE INVENTION

Coarse particles, for example in the size of 1-56 mm, has negligible attractive
forces between two particles compared to the weight of a particles. However,
when the size of particles is reduced, the weight of the particle drops more
rapidly then the attractive force between particles, and at some points the
particles will start o stick to each other.

A well disperse raw materials of epoxy resin compound is essential for
obtaining a homogeneous compound which leads to consistent of compound
properties. The epoxy resin compound can content inorganic filler which has
an average size 10-30 uym or even smalier from 70% up to 95% by weight. In
view of the small size of filler, filler has the tendency of agglomeration during
mixing which might be due to the following interparticle forces; electrostatic
forces, Van der Waals force and forces caused by moisture.




The objective .of this invention is to provide an epoxy rg? co
consists of the well dispersed of raw materials, especi 9

materials which are in fine powler form and hereby gi ven honpbgenous
conpound with consistent perfornmance and even better flowability.
According to a first aspect of the pRBasent invention, there is provided an
epoxy resin conposition used for sealing of sem conductor devices,
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gr oup. ArPr'i%Yﬁ"ﬁ acid has 3 February 2006 3 size about 10nm
it will attach to particle and has the capability of increasing the

- electrical HigngRern particle surface. Due to the increase of particle's
surface electrical change, the particle and particle will repul se each
other and hence to prevent aggloneration. Humic Acid Wierein Rl, R2 and R3
are the sane or different group with the structure of C'H2"+1, where n is
an integer from1l to 20. Rlle @}’q]ﬁ to breakup after mixing with
additional 0.1-0.5% anmoni a ¢ um c acid as a dispersion agent. This
can be shown on the "acetong i nSolubl e" test, or so-called UPA test, the
anount of insol uble partlcl ' prcent age was reduced with the addi t i onal
~of 0.1-0.5% amoni a typB: @ N Because of the well disperse of
the filler, the f 1 owabi | i ty| of ~€po y nmol di ng

Wherein Rq, Rz and R3 are the same or different group with the structure of
CnHazn+1, where n is an integer from 1 to 20.

Filler is able to breakup after mixing with additional 0.1-0.5% ammonia type of
‘humic acid as a dispersion agent. This can be shown on the “acetone
insoluble” test, or so-called UPA test, the amount of insoluble particle in
percentage was reduced with the additionat of 0.1-0.5% ammonia type of humic
acid. Because of the well disperse of the filler, the flowability of epoxy molding
compound showed improvement. The spiral flow length of sample with 0.1-
0.5% ammonia type of humic acid showed longer than the compound without it.
And also due to better dispersing of raw material, samples with dispersing
agent showed less bleeding out of epoxy resin and showed stronger-adhesion
strength to copper material surface. However, if more than 0.5% of humic acid
was added into the compound, the electrical properties of compound will be
affected which can be shown on the electric conductivity (EC).

According to this invention, at the package level it also showed not changed in
anti-solder crack performance and even better highly accelerated stress test
(HAST) performance.

When another epoxy resin is used in combination with the biphenyl type epoxy
resin of formula (1) or (I} or (lIl}, the other epoxy resin is an ordinary polymer
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used in conbination with the bi phenyl type epoxy resin of formula (1) or
(1) or (I'll), the other epoxy resin is an ordinary polymer 3 February 2006
4 having epoxy groups. There are cited, for exanple, bisphenol type epoxy
resins, phenoﬂ-‘oﬂﬂl’a@i'oﬂ?l type epoxy resins, trifunctional epoxy resins (e.g.,
‘trlphenolnethane type gpoxy resins, and al kyl nodi fied triphenol net hane type
epoxy resins) and triazine nucl eus-contai ned epoxy resins. Formulation (I)
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Wherein n is an integer of 0-5 and each R is independently an atom or group
selected from hydrogen atom, a halogen atom and an alkyl group.

Formulation (IT) -
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sel ected from-hydrogen atom a hal ogen atom and an al kyl Qggaﬁhﬁf 6rrulatlon
(1) 3 February 2006 5 Wherein n is an integer of 0-5 an

i ndependently an atomor group selected from hydrogen atom a hal ogen atom
and an al kyl group. Fornmulation (I111) H2Q CHCH2O U U OCH2CHj H2 d o R R
Wherein R is independently an atom or group sel ected from hydrogen,

.hal ogens and al kyl group. Wen anot her phenolic resin curing hardener is
used in conbination with the phenolic resin curing hardener represented by
formula (1V), the other phenolic resin curing hardener is an ordinary

pol ymer rWheregn myigr arx yitegenoh8-5 andrelachdR yis Ralxpetdentiyreh atomnor gidupWher ei n
nis an i h erent atons or
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. selected fronlphenyl naphthyl anthracenyl and akly groups. There can be
cited, for exanple, dicyclopentadiene-nndified phenolic resins, copolyners
bet ween di cycl opent adi ene-nodi fi ed phenolic resin and phenol novolac resin
and/ or cresol resin, and. paraxyl ene-nodified phenolic resins. As the
inorganic filler used in the present epoxy resin conposition, there can be

Formulation (II)

| R RR R
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- Wherein R is indepen&ently an atom or group selected from hydrogen,
halogens and alkyl group.

When another phenolic resin curing hardener is used in combination with the
phenolic resin curing hardener represented by formula (IV), the other phenolic
resin curing hardener is an ordinary polymer having hydroxyl groups.




cited fused si-lica powder; spherical silica powder; crysFQJé} g&épdé ca
powder; secondary aggl onerated silica powler; porous si ic p er; silica
powder obtained by grinding secondary aggl onerated silica powder or porous
silica powder; alumna, etc. Fused silica powder, spherical silica powder
and m xture of above two silica pomdgfs are preferable. The anobunt of the
inorganic filler in the present conposition is preferably 70-90% by wei ght
in view of balance between the soldering stress resistance and nol dability
of the composition. The curing accelerator used in the present conposition
can be any material as long as it can accelerate the reaction between the
epoxy gr oup Fermelgion @¥dponent (A) and the hydroxyl group of the conponent
(B). There can be w dely used those curing accelerators generally used in
. sealing materials, such as diagzabicycloundecene DBU), triphenyl phosphine
(TPP), benzyl di nethyl am ne (BOMA), 2- hyl i m dazol e (2-MZ) and the |iKke.
These conpounds caff be used aljone or in|coghinatign of two or nore. The
curing accel erat j €f erablly used i anount {fof 0.1 to 0.4 w %in
the 3 February 2 total egoxy re cgnpositign. In an amount |ess
than 0.1 wt % of —tte odBet decreases and nol d
rel ease characterh tend tgq  deteriorgte. In an anount nore than 0.4 w
% the reaction undedi ra&bl y A ast\gnd fluifdity tends to decrease.
The present epoxy resin conposition uBed fof*®seal idgn conprises, as
essential conmponents, an epoxy resin, a curing agent, an inorganic filler
~and a curing accelerator. The resin conposition may further conprise, if
"necessary, various additives such as silane coupling agent, flane
retardant (e.g. brom nated epoxy

Wherein n is én integer of 1-6 and each R4-Rg are the same or different atoms
or group selected from hydrogen, halogen and alkyl groups, Re is a group
selected from phenyi, naphthyl, anthracenyl and akly groups.

There can be cited, for example, dicyclopentadiene-modified phenolic resins,
copolymers between dicyclopentadiene-modified phenolic resin and phenol
novolac resin and/or cresol resin, and paraxylene-modified phenolic resins.

As the inorganic filier used in the present epoxy resin composition, there can be
cited fused silica powder; spherical silica powder; crystalline silica powder;
secondary agglomerated silica powder; porous silica powder; silica powder
~ obtained by grinding secondary agglomerated silica powder or porous silica
- powder; alumina, etc. Fused silica powder, spherical silica powder and mixture
of above two silica powders are preferable. The amount of the inorganic filler in
the present composition is preferably 70-90% by weight in view of balance
between the soldering stress resistance and moldability of the composition.

The curing accelerator used in the present composition can be any material as

long as it can accelerate the reaction between the epoxy group of the

component (A) and the hydroxyl group of the component (B). There can be

widely used those curing accelerators generally used in sealing materials, such

as diazabicycloundecene (DBU), triphenylphosphine (TPP),

benzyldimethylamine (BDMA), 2-methylimidazole (2-MZ) and the like. These
- compounds can be used alone or in combination of two or more.

The curing accelerator is preferably used in an amount of 0.1 to 0.4 wt % in the




‘resin, antinony trioxide or hexabronobenzene), coloring g&gg}u ds: . car bon
bl ack or red iron oxide), releasing agent (e.g., natural S synt hetic
wax), stress- reducing additive (e.g., silicone oil or rubber ), and the
like. In producing the present epoxy resin conposition for sealing as a’
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-~ wei ght Ammnla type Humc Acid (Telmte Co., Ltd, #CH 07) 0.2 parts by
wei ght In produc:ng the present epoxy resin composmon for sealing as a molding

material, an epoxy resin, a curing agent, a curing accelerator, filler and other
additives are mixed sufficiently and uniformly using hot rolls, a kneader or the
like; and the kneaded product is cooled and ground. The molding material thus
-obtained can be used for sealing, coating, insulation, etc. of electronic part or

electric paris.
DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention is hereinafter described specifically by way of Examples.
In the Examples, the amount of each component used in compounding is parts
by weight.

EXAMPLE 1

The following compenents of the following broportions are mixed at room
temperature using a mixer:

o-Cresol novolak type of epoxy compound (softening pomt 55-62°C, epoxy

equivalent: 196g/eq) represented by formulation (1)
11.4 parts by weight.

Phenol novolak resin curing agent (softening point: 80 -100°C, hydroxyl
equivalent =104) represented by formulation (1V)

4.6 parts by weight
Triphenylphosphine (TPP) 0.2 parts by weight
Fused silica powders (average particle size of 20p) 82.7 parts by weight

Ammonia type Humic Acid (Telmite Co., Ltd, #CH-07) 0.2 parts by weight

Carbon Black | 0.3 parts by weight




Carbon Black 0.3 parts by weight 3 February 2006 8 WAx rt wei ght
- The m xed powder was kneaded at 70-100C, u>s/| ng a bi-axi a?FF%'%% Z(iogg?/ed agd
ground to obtain a nolding nmaterial. About 100g of the m xed powder was
collected fromthe m xed powder before the kneading was started. About "
200l of acetone was added into a bot t8I e together with the collected
powder . We bottl e was bei ng shake for 20 m nutes vmotén Qrté”bgrv@ét Lt Af ter

shaki ng, m xture was poured onto a 212 micron m |eve was
washed wi_th acetone until only the insoluble particl was dry
in an ovdmeamiegl powder was dmsigded %WJ[O@S& HetnG: R QX@GPIE ' APfcl es was

t r ansf er geaushtoookfaines swldiaganatenal.was wei ght ed. The acetone insol uble
content is calculated as follows: Acetone Insoluble Content(wt% =(Wight

- of I nsol wioes 100grof 2h& mixed ravder Mdy Lollect€d $hom thee iked powdet beforeol di ng
nateri aI thbikpBaging! Wagistartéd.c Uhbout200mIess acétodel wad .sdidedviato webgiticed. A
spiral fl tﬁ@#ﬂst ‘tl‘i‘e E@Wed?éé‘ def. fﬁh@ﬁ'&ﬂlé'w& &I ishake Y20vAdnlest ed up
to 175C. %8& G!ﬁ eitdrédbas re&edﬁt@'an 2arzvmroﬁfmnvl di ng

mater al s ﬁg,%féi el g i e e
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t aken oufnsol Pﬁ@' WAR "’Wﬁ T %E’aﬁﬁ aﬁ&fﬁﬁﬁéf}'@sawe\ﬁé? Be ol ded
into a 5#\6@5@"@0%@'@@@@0‘5"(@8@0@%@@ gadolloysdi t i ons of 175C, 70kg/cn2 and
120sec using a 30ton transfer nolding
Acetone Insoluble Content(wt%)
=( Weight of Insolubles from 212 m sieve / 100g ) X 100%

A certain amount of molding material which shali give a cull thickness of 3 %
0.3cm was weighted. A spiral flow mold die was placed in the molding machine
and was heated up to 175°C. When the temperature reaches 175°C, the
certain amount of molding material was poured into the transfer pot and plunger
was lower. The material was molded for 120sec then the mold press was
opened, the spiral flow length (up to the lustrous tip) was measured after the
mold die was taken out from the molding machine..

The molding material was also molded into a 5mm X 20mm test pieces under
the conditions of 175°C, 70kg/cm? and 120sec using a 30ton transfer molding
machine. The molded test pieces were subjected to 4 hours post-mold cured at
175°C and then were milled into powder. 3 grams of the powder was weighted.
3m! of ethanol and 40 ml of distillation water were added into the sample and
then subjected to an oven set at 125°C for another 20 hours. Finally, the
electric conductivity(EC) of the sample was tested by conductivity meter.

The results of the above-mentioned tests are shown in Table 1.
- EXAMPLE 2-3
According to the formulation shown in Table 1, the components were blended

and resin compositions were obtained and the tests were obtained in the same
manner as in Example 1. The test results obtained are shown in Table 1.

Comparative Example 1-2

According to the formulation shown in Table 1, the components were blended
and resin compositions were obtained and the tests were obtained in the same
manner as in Example 1. The test results obtained are shown in Table 1.




machi ne. The nol ded test pieces were subjected to 4 hour St - cured
at . 175C and then were mlled into powder. 3 granms of tthgﬁ

wei ghted. 3m of ethanol and 40 m of distillation water were added into
the sanple and then subjected to an oven set at 125C for another 20 hours.
Finally, the electric conductivity(EQ of the sanple was tested by
conductiwbb%%gfter The results of the above-nentioned tests are shown in

Tabl e 1. E 2.2 Accordi Rg t-o—t-he f ormi-ati-cph—shawa—-R—Fable 1, t he
conponents were bl ended amd resin gopymsi tions pNgl the tests
were obtRImed 1Tn the sane |manner [@s I n _Exanpl e [ts
obt ai nedlace_shown in Tablé 1.t Conpardtive BExdimlle 112 Abcord; inalto the
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2006 Tab|resinl: 9 Exam | eCompar ativd Exanpl € 12312 |[Fornul ation o-cfesol
novpl ak ,}%&%lfngaﬁregi& 411. 1_1;4_%11. 41]1,1§ r :S|‘g§Phe nol‘“povaldalz‘_6
resi n4. 6f—o4—o7x. o4 Fused{sittca powcter 8482742882919
Fused silica powder 82.4 82.7 82.8 82.9 81.9
Ammonia type humic acid 0.5 0.2 0.1 0 1.0
Tekmite Co., Ltd. ‘ 0'( ‘
¢ T 0"";‘ 04 ) 0¥
Grade name: CH-07) 4
TPP 0.2 0.2 0.2 0.2 0.2
Carbon Black 0.3 0.3 0.3 0.3 0.3
‘Wax 0.6 0.6 0.6 0.6 0.6
Physical Properties
Spiral Flow, ¢cm 105 103 110 100 90
|Acetone Insoluble Content, % L6 12 - 22 4.6 4.0
- |Electric Conductivity, micro .85 50 50 70 110
s/cm '
Example 4-5

Epoxy resin compositions are compounded in the respective recipes shown in
Table 2, and subjected to the same procedures as in Example 1 to obtain
molding materials.

The molding material was made into tables and then into chips of 7.5 mm X 7.5
mm under the conditions of 175°C, 70kg/cm? and 120sec using a low pressure
transfer molding machine. 100L QFP (100-pin Quad flatpack) packages were
sealed with these chips to obtain devices for solder cracking test. The tablets
were also made into chips of 3 mm X 6 mm, and 16L PDIP (16-pin plastic dual-
in-line) were sealed with the chips to obtain devices for solder moisture
resistance test.

The devices for test purposes were subjected to the following solder cracking
test highly accelerated stress test (HAST). The results are showed in Table 2.

Solder cracking test
The devices for solder cracking test were allowed to stand in an atmosphere of

85°C and 60% R. H. for 48 hours and 168 hours. Then, the devices were




Amoni a type humic acid 0.5 0.2 (Telmte Co., Ltd. p,y$9.0 fO. 0 G ade
nanme: CH 0o, TPPO. 20.20. 20. 20. 2 Carbon Bl ackO0. 30. 30?3%.%5?%’”&‘”%6
Wax0. 60. 60. 60. 60. 6 Physical Properties Spiral Flow, c¢nml0510511010090
Acet one I nsoluble Content, 9%.61.22.24.64.0 Electric Conductivity, mcro
~ 85505070110 s/cm Exanpl e 4-5 Epoxy res gn conpositions are conpounded in the
respective reg es sho IQ fi(;al e 2, fd %bbect ed tg e sagﬁ_ ocedures

as in Exﬁﬁ@ rgught ten IRNEeIEW gOYeR ffi 2 TRE PSP f*?d'“ﬂ%ﬁa PafClwas nade
i nto tablésespads. h'E!'IﬁfBﬂfif@ﬁ e GEAGKS nresemﬁﬁbm sslrfa@ﬁsmdee Ee8WRIBL i ons of
175C, 70kpsentedanging? @s sUcioscape.a Thewrgaulls i exprasseds b rtheo nambgr nefc hi ne.
100L QFP crackedpdevicasd dothl mimbek) packages were sealed with these chips to
obtai n devices for solder cracking test. The tablets

Highty Accelerated Stress Test

The devices were subjected to a pressure cooker test (125°C, 100% RH. 2atm

and 20V), after which circuit opening was examined. The results are expressed

by average life (hr).

Comparative Examples 3-4

- Epoxy resin compositions are compounded in the respective recipes shown in
Table 2, and subjected to the same procedures as in Example 1 to obtain
molding materials. Devices for test purposes are prepared using these molding
materials and subjected to the solder cracking test and HAST test. The results

are shown in Table 2.

Table 2:
Example Comparative Example
4 5 3 4

Formulation
Bi-Phenyl type Epoxy Resin 0 29 0 2.9
represented by formulation (VII)

{o-cresol novelak type epoxy resin 0 34 0 34
representated by formulation (V)
Di-cyclopentadiene type Epoxy Resin 11.4 0 1.4 0

| represented by formulation (VI)

Phenol novolak resin 4.5 3.1 4.5 3.1
Fused silica powder 82.6 30.1 82.9 89.4
Ammonia type humic acid 0.3 03 0 0
{Telmite Co., Ltd.
Grade name=CH-07)
TPP 0.2 04 - 0.2 0.2
Carbon Black 0.4 0.3 04 0.4
Wax 0.6 0.5 0.6 0.6
Physical Properties :
Spiral Flow, cm 112 34 74 81
Acetone Ihsoluble Content, % 1.04 1.41 241 2.18
Soldering crack resistance test @ 3/12 5/6 2/12 5/6 |




_were sub

-were also made into chips of 3 nrmX 6 nm and 16L PD P (%g 8 pﬁ%@?tlc
dual- in-line) were sealed with the chips to obtain devi g der
noi sture - resistance test. The devices for test purposes were subjected to
the follow ng solder cracking test highly accelerated stress test (HAST).
The results are showed in Table 2. Solder cracklng test The devices for
sol der cfackingtest—were-—attowedto—standt—rrEnatnosphere o 85C and 60%
R H fo[s548oteRiil.d6simsl 168 hourls. Then| the ddvices were 3 Fepruary 2006 10
passed t h Y 2P t enper. reffor 1
CbecOndsiﬁgﬁgPéégﬁg?, é!gﬁggks %@é@e ?&bfm% eagﬁu%a,egﬁég t he devices
were ObpH,2®€¥ using a mcroscqpe. The|[result |i bssed byj t he nunber of
cracked Pevi.eSilmiot al nunber. Highly Accel erdted Stress Test| The devi ces
‘Ect'g'j—t'%—z Pressure cooRer test— (12 ~and 20V),
after which circuit opening was exam ned. The results are expressed by
average life (hr). Conparative Exanples 3-4 Epoxy resin conpositions are
conmpounded 3@5&@? rezgﬁﬁtive reci pes shown in Table 2, and subjected to
t he sane pr n Exanple 1 to obtain nolding materials. Devices
for test purposes are prepared using these nolding materials and subjected
to the sol der cracking test and HAST test. The results are shown in Table
2. ' Table 2: - CH,

BC CHCH20 @ @ OCH,CH. /CH2

Wherein n is an integer of 0-5,




Exam | eConpar ati ve Exanpl e 4534 Fornul ati on Bi - Phenyl tygﬁ 0X (@ sin
02.902.9 represented by fornul ati on o-cresol novol ak typ 8§§§9X% in
03.403.4 representated by formnul ati on D -cycl opent adi ene type Epoxy Resin
11. 4011. 40 represented by formul ati on Phenol novol ak resin4.53.14.53.1 -
Fused silica powder82. 689. 182.989. 4 nia type humc acid (Telmte Co.,
Ltd. 0.30.300 G ade nane=CH 07) TPPO0:<20. 40. 20. 2 Carbon Bl ackO. 40. 30. 40. 4
Wax0. 60. 50. 60. 6 Physical Properties Spiral Flow, cnll12847481 Acetone

| nsol ubl e Conteritulattéh-(#41. 412. 412. 18

~

. CH ) CH

T
0 Hch?:Hz
\

() R H
_ Jn
Wherein n is an integer of 0-5,
Formulation (VI)
QCH,CH—CH{ ™~ OCH 1)
QL ~CHj z%?ﬂz 1{2@6/01112
- -/ n

Wherein n is an integer of 0-5.




Sol dering crack resistance test (iD3/125/62/125/6 3 Febryary 20 1 85C,
60%RH, 168hrs HAST on 16LPDI P @ 125C, 100%200 hr s>200 hrs%ge%t”?'?/ s RH, 20
V Average life (hrs) Formulation (VIl1) CH3, CH3 H2C /CHCH20 U ~J OCH2CH H2
\0/ O CH3 CH3 Wierein n is an integer of 0-5, Fornulation (V) Wierein nis
an integer of 0-5, Formulation (VI) ¥Y#erein n is an integer of 0-5. 12 3
February 2006 3 February 2006 13 Clains: 1. An epoxy resin conposition used

for seal UPéﬁn%f sem conduct or devi ces

1. An epoxy resin composition used for sealing of semiconductor devices
comprising:

an inorganic filler with an amount of 75% or above and less than 95% by
weight based on the epoxy resin composition;

an epoxy resin;

a phenolic resin;

a curing accelerator; and
an ammonia type of humic acid as a dispersing agent which is present in an

amount of 0.01% or above and less than 1% by weight based on the epoxy
resin compaosition. '

2. An epoxy resin composition of claim 1 wherein the inorganic filler has an

average size 10-30 ym.
3. An epoxy resin composition of claim 1 or 2 wherein said epoxy resin is

represented by formulation (1), (i1} or (1), or mixtures thereof.

Formulation (I)

~

—
OCH,CH—CH, 0 HZCH7H2
R ~o R ™

R rR— () H

Wherein n is an integer of 0-5 and each R is independently an atom or group
selected from hydrogen atom, a halogen atom and an alkyl group




conprising: an inorganic filler with an anount of 75960r3§%8M% g €SS
than 95% by weight based on the epoxy resin conposition; an €poxy reS|n

a phenolic resin; a curing accelerator; and an amonia type of humc aci d
as a dispersing agent which is present in an anount of 0.01 % or above and
| ess than 1 % by wei ght based on the epd@xy resin conmposition. 2. An epoxy
resin conposition of claiml1l wherein the inorganic filler has an average
size 10-30 pm 3. An epoxy resin conposition of claiml or 2 wherein said
epoxy resin is represented by fornmulation (1), (Il) or (IIl), or mxtures
thereof. Formulation (1) \Cf / HJn Wierein nis an integer of 0-5 and
each R is independently an atom or group selected from hydrogen atom a
hal ogen atom and an al kyl group 3 February 2006 14 Formulation (I1) Werein
~nis an integer of 0-5 and each R is independently an atom or group

sel ect ed froFohydaidge(fl)at om a hal ogen atom and an al kyl -group, Fornul ation
(ren)

Cﬂz@gpﬂf CHZCE?I:I; OCHZQ?/CHZ

o

n

~ Wherein n is an integer of 0-5 and each R is independently an atom or group
selected from hydrogen atom, a halogen atom and an alkyl group,

Formulation (IiI)

HC CHCHZO @ @ OCHZCH CH,

R R R




HZC~ CHCH20 U U OCH2CH CH d O R R 3 Febr uary 2006 15 V\heg«%i BB 006 .

i ndependently an atom or group sel ected from hydrogen, aFoge s and al kyl
group 4. An epoxy resin conposition of any one of the preceding clains
wherein a curing accelerator is present in an amount of 0.05-1 % by wei ght
based on the epoxy resin conpositionid 5. A sem conductor device which has
been nmanufactured using the epoxy resin conposition of any one of the

pr ecedi noWhefdifiSR is independently an atom or group selected from hydrogen,

halogens and alkyl group

4. An epoxy resin composition of any one of the preceding claims wherein a
curing accelerator is present in an amount of 0.05-1% by weight based on the
epoxy resin composition.

5. A semiconductor device which has been manufactured using the epoxy
resin composition of any one of the preceding claims.






