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skeleton and a bifunctional epoxy resin (a2) having a naphthalene skeleton
(ii) a curing agent (B), and
§0 (iii) a filler comprising a fused silica (C) conS|st|ng of 97 to 50 wi% of crushed fused silica (C1) of a
mean particle diameter not more than 10 um and 3 to 50 wi% of spherical fused silica (C2) of a mean
particle diameter not more than 4 um, wherein the mean particle diameter of the spherical fused silica
smaller than the mean particle diameter of the crushed fused silica, and the amount of the filler is 75 to
90 wi% of the total weight of the composition. The composition may contain additionally a styrene type
§5 block copolymer (D), and/or a copolymer (E) of (1) at least one compound selected from ethylene and a-
olefin and (2) at least one compound selected from unsafurated carboxylic acid and derivatives thereof.
In accordance with the present invention, it is important that an epoxy resin (A) contains as the essential
component thereof at least one of a bifunctional epoxy resin (al) having a biphenyl skeleton and a
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Is not sufficient. 40 By enpl oyi ng an epoxy resin conposition enbodying
the present invention, the pr Ob'%fﬁ‘ gﬁpﬁﬁeﬁn ng the occurrence of cracking
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Particularly preferred examples are 4,4'-bis(2,3- epoxypropoxy)blphenyl and 4,4'-bis(2,3-epoxypropoxy)-
45 3,3, 5,5'-tetramethylbiphenyl.
In a composition in accordance with the present invention, the epoxy resin (a2) may be a compound
represented by the following formula (11):
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has the effect of inproving the strength of the cured epoxy resin, in
particular the strength at a hIgEb 63&P§iature (at the solder-treating
tenperature). In a conmposi tion accor INg TO the present invention, the
effects of the epoxy resin and the silica are uniquely conbined in such a
way t hatwhéreih Witedt 8P SR 6, indefeiBénip RlpRsdntiP frod8BBdentedibneat resi stance to

sol der, far beyond expectation, may be achi eved. The epoxy resin (A) to be
used in accordance with the presenpcgn\CHUH On conprises as the essenti al
conmponent thereof at |east one of a bif ctf onal epoxy resin (al) having a
bi phemyl skeleton and a 20 bifunctional gpoxy, resin (a2) having a
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hydrogen atom nethyl group, ethyl groupy propyl group, i-propyl group,
n-butyl group, sec-butyl group, tert-buQyl group, chlorine atom and brom ne
atom 40 Preferred exanples of the epoxy resin (al) are
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No specific limitation is imposed on the curing agent (B) in a composition in accordance with the
40 present invention, so long as the agent reacts with the epoxy resin (A) and cures the resin. Specific
examples are phenol type curing agents including phenol-novolac resins, cresol-novolac resins, various
novolac resins synthesised from, for example, bisphenol A or resorcine, phenol alkylallyic resins repre-
sented by the following formula:
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wherein n is 0 or an intéger; R is a hydrogen atom or a lower alkyl group having 1 to 4 carbon atoms (the
Rs aré not necessarily identical); frihydroxyphenyl methane; acid anhydrides including maleic anhydride,
phthalic anhydride and pyromellitic anhydride; and aromatic amines including metaphenylene diamine,
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40 mean particle diameter of ¢rushed fused silica is 10 um or less, two or more types of crushed fused silica,
with different mean particle diameters, may be used in combination. The spherical fused silica of a mean
particle diameter exceeding 4 um cannot yield satisfactory heat resistance to solder. There is no specific
limitation to the spherical fused silica, as long as its mean particle diameter is not more than 4 um, but a
spherical fused silica of a mean particle diameter of 0.1 um or more and 4 um or less is preferably used,

45 for greater heat resistance to solder. Provided that the mean particle. diameter of spherical fused silica is 4
um or less two or more types of spherical fused silica, with different mean particle diameters, may be used
in combination. The mean particle diameter referred to herein means the particle diameter (median size) at
which the cumulative weight reaches 50 wt%. For measuring particle diameter, a particle diameter
distribution measuring method of the laser diffraction type is employed. For laser diffraction fype measure-

50 ment, there is used, for example, a Laser Granulometer Modsl 715 manufactured by CILAS Co., Lid. In the
fused silica (C), it is also important that the mean particle diameter of spherical fused silica is smaller than
the mean particle diameter of the crushed fused silica. When the mean particle diameter of the spherical
fused silica is greater than the mean particle diameter of the crushed fused silica, a composition with
excellent heat resistance to solder cannot be obtained. The mean particle diameter of the spherical fused

s5 silica is smaller than the mean particle diameter of the crushed fused silica. Preferably, the mean particle

diameter of spherical fused silica is two-thirds or less of the mean particle diameter of the crushed fused
silica, more preferably half or less.
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In the present invention, it is preferred to use additionally a copolymer (E) of (1) at least oné compound
selected from ethylens and a-olefin and (2) at lsast one compound selected from unsaturated carboxylic
acid and derivatives thereof.
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Examples 1 to 20

50 Using fused silica of each of the compositions shown in Table 1, blending of the reagents was carried
out at their mixing ratios shown in Table 2, by using a mixer. The blend was melt-kneaded using a twin-
screw extruder having a barrel-preset temperature maintained at 90°C, and then cooled and pulverized to
prepare an epoxy resin composition.

Using the composition, a test device was molded according to the low-pressure transfer molding

s§5 method to evaluate the heat resistance to solder under the conditions described below.




met hyl styrene, 1, 3-denethylstyrene or vinyl naphthal ene, and among these,
styrene is preferably used. The ﬁgﬁh gkﬁg di ene may be, for exanple,
but adi ene (1, 3-butadiene), isopre eg€ fhyl-1,3- but adi ene), _
met hyl i soprene (2, 3-di nmet hyl -1, 3- but adi ene) or 1, 3-pentadi ene, and of these
coNnj ugatgsluddbedt Rsat rddidlam@ditS tigeNd 1 SOprene are preferably used. 20 The
proportion of the bl ocks of the aromatic vinyl hydrocarbon, which are
bl ocks of tHig-teb esch opBBSE QFP Moabiage bikd)aK xAPPOF YHEE silidofe ehipéiy aRklgyx 4.6 mn) 50
W %, anvdre Mdldddl 68 kere@ bt 180 €C 0P 15] ho@rd tfeldwéll BN TRIMRITICHIOR &t 85M0i85 % RH dor I3b G6dss Of
t he r slblTben, phchsat sixiean g0-gih QF R Blay dipPadtioto aGoMbribath/hegted ait 260 LiCie 110 @éconds, while
conbi nateadhns aadthet kirtednl 80eplnsQRFf , viak lacidainte a V& f@pa ptiask Isaldd Ireflow)Sfurodcethbaed atbber
phase ar2s po dux PO bagontla.drhase\QRBf with leemwence pfivracking wansjudged dbfectiselopt ed. A di bl ock
copol yner B@wwwm§mn opn injTak)e 8 bl ock 25 of rubber phase bonded to a single
bl ock of ghsigsh iblez, the 2pexy resincrenopesisiprs| of the Presestisranton (Exapiplee it do ¥ havee
gl ass’opleyelien @ﬁﬁFB°BUPHménds of the internediate bl ock of the rubber
phase are preferably used. In this case, the nunber average nol ecul ar
wei ght of the block of the glass phase is preferably 1,000 to 100, 000, nore
preferably 2,000 to 50,000, and the nunber average nol ecul ar wei ght of the
bIock of the rubber phase is preferably 5,000 to 200,000, nore preferably
10, 006 to 100, 000. 30 . The pol ystyrene type bl ock copolymer (D) can be
prepared by the known 'Iiving anion polynerization process, but the
\.preparation thereof is not linmted to this polynerization process. Thus,
Lglternatively pol ystyrene type bl ock copolynmer (D) can be produced by a
catiopi c polynerization process or a radical polynerization process. The
pol ystyrene type bl ock copol yner (D) may al so be a hydrogenated bl ock
copolynmer formed by 35 reducing parts of unsaturated bonds of the
above- nenti oned bl ock copol ynmer by hydrogenation. In this case, preferably
not nore than 25 % of the aromatic doubl e bonds of the bl ocks of the
arone®i c vinyl hydrocarbon polymer is hydrogenated, and not |ess than 80 %
of the aliphatic double bonds of the blocks of the conjugated di ene polyner
is hydrogenated. Preferred exanples of +the polystyrene type block
copolymer (D) are polysty- 40 rene/ pol ybut adi ene/ pol ystyrene trlblock
tgopol mer (SBS), pol ystyrenel pol yi soprene/ pol ystyrene tri bl ock
copolymer (SI'S), hydrogenated copol yner of SBS(SEBS), hydrogenated copol yner
of SIS, polysty- rene/isoprene diblock copol yner and hydrogenated copol yner.
of the polystyrene/isoprene diblock copolynmer (SEP). The anount of
pol ystyrene type bl ock copol yner (D) incorporated is generally 0.2 to 10
W% 45 preferably 0.5 to 5 wt% of total weight of the conposition. The
. effect of inproving the heat resistance to solder and reliability on
0i sture resistance are not sufficient when less than 0. 2 w% i s enpl oyed,
whereas it is not practical to use an amount exceedi ng 10 w % because the
nol ding gets hard dueto the lowered fluidity. Wien a pol ystyrene type
bl ockeocopol yner (D) is additionally used in the present invention, heat 50
resi stance to solder is thereby further inproved, and the reliability after
thermal cycling is further inproved. The reason is assuned to lie in the
synergistic action of the followng two effects; (1) Polystyrene type bl ock
copol ynmer (D) nakes the cured epoxy resin hydrophoblc (2) Over a wde
tenpefature range, the block of the conjugated di ene copolyner in the
pol ystyrene type '

50
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to be due to the synergistic action of the follow ng two effects 30 (1)
The copol ynmer nakes the cured epglgé ggﬂl ydrophobic. (2) Part of the
unsaturated carboxylic acid or a™d 9 thereof in the copolyner reacts
with the epoxy resin or the curing agent to render the cured epoxy resin
t:ough. Having regard to reliability, preferably the fused silica (C) and
any other filler clonpongnt is prellijmnary surface treated with a coupling
agent including sifl ane ougl ing agent and titanate coupling agent]. Prefer-

35 ably, silane cowglinp@gmggents sugh, 3, SRNY S 0% U RS, hang, and

mercapt osi | ane, arjepgref@@bly used.| dsid S8R & BlHE dE SHEIL 38 &
hal ogenat ed epoxy {r®%&i n] &8 phosphorys conpounds, a flange retardant

assi stant such as {anfi mp&y&tri oxi de,| a col orant: such as carbon bljack or

iron oxide, an el gstonmed such as silficone rubber, nodified nitrilje rubber
or nodi fied pol ybut adi-ene rubber, a {thernoplastic resin such as
pol yefhyl ene, a rdl ease ageﬁu.sudh gs Iong chain fatty acid, nmetal salt of

| ong-chain fatty dcid, ¢st-ebheth I+onc iy fatg)éggéjb airbq:e of
e

| ong-chain fatty dcid, parggiy ®Sve (G g;rgi;_,% < sold Sane nd a
crosslinki ng agent{ such agamamu C T)er oxXi de can be addZd to the epoxy

resi ngconposi tion |of t‘:‘ha pr:gﬁé'ht Jention. The epoxy resin conp¢sition of
the present inventliont$ prefera y nmel t - kneaded. For exanpl e, the epoxy
‘Tesin conposition cani)a prepared by carrying out the nelt-kneading
\Laccording to a _kngwun Enea dlﬂ" nBt hod using a Banbury mnixer, a kngader, a

\oll, a single¥crew g' oSCE ew %4 b HAEH W o @ & QKNCALSL o F3 FTDOdi ment s
of th:e presentsnventlo :gf ,,(ésq“, Basle it AW LB L Tl W | h
reference to thke flol | ow n@.ﬁi‘a&ﬂr‘es Exanples 1 to 20 50 Usi pg fused
silica of each%of t he carrpo§|°‘t g,ns ghown in Table 1, blending of}the
reagents was cg:rrled ouf at&®hefr milxi ng ratios shown in Table 2| by using
a mxer. The bl¥end was nelt-kneadedjusing a twi n- screw extruder|having a
barr e®- preset éemeratuPe?r&I.m'al ned at 90 C, and then cool ed andg
pul verized to Srepgare ap %)5 aesu corrp:oglctéog, elaJSe'n the S9np psition, a
test device wag njl ded Acdog &i eﬁ gt o 3"5@5&%‘5% @ﬂg {-gag;o di ng 65
‘nethod to eval gatg the pe ';P@gs'ta Ce 10 solder un e condi {ions

g}iescrsi bed bel of. § EP §Q‘§44q%1 Eval uati on of heat resistapce to
sol déf: Thirty&wd each| of B8-HEn QFP (package size, 17 x 17x 1.} mm
silicone chip & z¢, 9:x9 X, 0.5 m) jwere nol ded and cured at 180;C for 5

L

hour s, fol | oned by hugi pi figgtion af 85 C/ 85 % RH for 50 hours. p Then,
each of Ssi xt eeﬂ 8(-p| ﬂ Q:R§Bs di ppnd into a solder bath heated pt 260*C
for 19 seconds® whil e epch 88 anot h<r°§£g%g§3§§$§3§°::\&3} aced into
a VPS (vapor Easé: sogn rreEl ow) fyrnace heate *C for 9P seconds. -
hose QFP wi'th ocgurr e&d8 gcracki ng were judged defective. Thefresults
are shown in Tabl ¢ ise'Shown i p Table 3, the epoxy resin coppositions
of the present in ent| on (Exanples L to 20) have
40 § - 1
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Comparative Examples 1 to 10

40
Using fused silica of each of the compositions shown in Table 4, blending of the reagents was carried
out at their mixing ratios shown in Table 5, by using a mixer. Epoxy resin compositions were produced as
in Examples 1 to 20, and the compositions were subjected to the evaluation of heat resistance to solder.
The results are shown in Table 6 and Table 7.

45 As is shown in Table 6, all of the compositions with the incorporated amounts of fused silica being
ouiside the range of the present invention (Comparative Examples 1 and 10), the compositions not
containing the epoxy resin of the present invention (Comparative Examples 2 and 7), the compositions with
the incorporated amounts of spherical fused silica being outside the range of the present invention
(Comparative Examples 3, 4 and 9), the composition with a mean particle diameter of spherical fused silica

s0 being greater than the mean particle diameter of crushed fused silica (Comparative Example 5), and the
compositions with the mean particle diameter of crushed fused silica or spherical fused silica being outside
the range of the present invention (Comparative Examples 6 and 8), have much poorer heat resistance to
solder in contrast to the epoxy resin compositions of the present invention.

As is shown in Table 7, more excellent heat resistance to solder can be obtained even at more strict

56 conditions for evaluating heat resistance to solder, when, in accordance with the invention, the mean particle
diameter of crushed fused silica is les than 7 um (Examples 5, 7, 10, 13 and 15) than when the mean
particle diameter of crushed fused silica is 7 to 10 um (Examples 11, 12 and 14). '
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bl endi ng of the reag e§t§ waEcarried out Jaf® the? r°nPxPnf Paf & $hown in

Tabl e 5, by using alnixér. GZy resin conmpositions were producefl as in

Exanples 1 to 20, afd the fconpositions re subjected to the evaluati on of

heat ;esi stance to golder. The results arje shown in Table 6 and Jable 7. 45

As is shown in Tabl ¢ 6, :all ofr.-t-he c-errp05|ti ons with the incorpofated

anounts of fused sili ca%b |r_1_g Wuksi d8 t he range of the present ifpvention

(Conpar ati ve Exanpl ¢s l®and bt Begconyosi tt oSy MtwcentaEnieng| t he epoxy
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After T5-hour bumidificat
(Fraction@eﬁe%t ive)

Heat resistance. to solder
Dipping in solder at 260T
0/16

0/16

0/16

0/16

2/16

0/16

3/16

0/16

16/16

16/16

14/16

Table 7T Results of evaluation

After 50-hour humidification
(Fraction defective)

Example 5
Example 7
Example 10
Example 11
Example 12
Example 13
Example 14
Example 15
Comparative Example 2 -
Comparative Example 6
Comparative Example 8

Examples 21 to 38, Comparative Examples 11 to 16

Using the styrene type block copolymers each shown in Table 8 and the fused silica of each of the
compositions shown in Table 9, blending of the reagents was carried out at their mixing ratios ‘shown in
Table 10, by using a mixer. Epoxy resin compositions were produced as in Examples 1 to 20.

Using the compositions, test devices were molded according to the low-pressure transfer molding
method to evaluate the heat resistance to solder and reliability on moisture resistance after thermal cycling.

Evaluation of heat resistance to solder :

Sixteen 80-pin QFP were molded and post cured at 180°C for 5 hours, followed by humidification at
85°C/85 % RH for 48 hours, which were then dipped into a solder bath heated at 260 °C for 10 seconds.
Those QFP with occurrence of cracking were judged defective.
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~~~40. S Evalbbliorof reliability on moisture resitants after tHafnal cyc%: L 016 0" O . €es o
006 .400~~~~~—~~—~~= C C 60
a~~~ EPrvidn56-phBIP Bhhckags size, 19 x 6 x 3 mm) mounting a te& bem@nt4dth aluminum wiring were

w t 0 Mmélded and cured at 180°C for 5 hours, f&llowed by 100-time repetition of the thermal cycle from -55 T¢4
5 150°C which wer€)thbrpsubjected ® PQY unfer the conditions 00143 ° C/1008 AY. Fhendthe lifbtingof 04 94

Oi 4 the prgpertipgvas determined'in Weibull_ distribation. ''440

4, 10 ~ ~ The results are showninTable11. (, 0 0> a CM

0 <y As shown in Table Y1, the epoxy rgsin compogiionsg,with the styrene type block copolymers added, in o -
b " agrordance with the present , invention (Exyamples 21 to 34), hayp improved heat resistance to solder

U I Do together with considerably improved reliab'ilitygp rboi§tge resistance after thermal cycling,wnpared\yﬂth
tlrose @ompgsitions without. rene type block copolymers added (Examples 35.to U

AllFof the composition with the mean particle diametebof pherical {ys ilica greater than th%siﬁaoof
crushed fused silica (Conparative Example 11), the composgon\nqtgontammg the; herical qued fglca
(Compaptive,Enggg 12), the compositions not l'ggtaining the epoxy resin compoUsition of the present
. 15 irlerl‘entio @%pﬁraﬂve. Examples 13 and 14), a he compositio_ns of the mean particle diameter of

c ﬂhed erical Hsed silica being outside the range of the present invention (Comparative Examples

. A 25 15 and 16), oven though the abbve compositidhs all contai ét}rene pe block copolymers, have much
.00 4o po&&l}n Qﬂﬁhcg%b solller andMaIiabiIity on §\oisture resistagnce er thermal cycling, Qi contﬂagt to?’94
(40~~ ~ theepod réditidempésitions’dEthe phdebat invention.
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00~~~~~~~~~~~ | - O~~~~~~~~ 45 USi ngt hen styrene typwee bl okdn

gool mest ecure show in Tabl 5 anE?r%E Bg*g ed siic huidfiecatiof ath Using5.
t he conposi hours, teshichce were th [ i noaccordi ng bto theatwprsued
transfer 10seoldis. Those QFP with occurrence of cracking were judged
defective. 18 EP 0 450 944 Bl Evaluation of reliability on noisture

resi stance afger therna cycling: Twenty 16-pi h D P (padkage sige, 19 x 6 X
3 nn) nmounting a t@st enment with alum numw'fing were |nol ded and cured at
180 * Cfor 5 ﬁbﬂn& Eb Iomed by 1 -00-tinme repetition off the thermal cycle

fromss5 * C{@ 835158 [ vvmcchevvared ® (5 r| Lhe

condi tions of 4:2‘3 C}l.’)ﬁﬂ/ﬁ@ ;S§l§s§§§§f0§ gge %l es was
determ ned i n]\#g8bRIl | od] DtPi B9 epamv Sre=SARYR P fr Tapfe 11. As
shown in Tabl ¢ ,&athg epoxy resi n conpositiong with theg styrengestype bl ock
copol ymers adyié® in @ckordance with the presept , invertion ( g;rrpl es 21

to 34)°, have §nproved ‘hpat resistance to sol def lo togetjher W theg —
consi derably i nprog\ned reliability on noisture fesistancg after hé? mal
cycling, conpareeq nt.h hose corrppsﬂmns Wi thout styrere {vpe
copol ymers adgist (%&a 82 Dt BE wA L o Lpe' o Riog i fighe mean
partigle di amptgen 'Spherl cal fused silica greater-tha

crushed fused Il&ﬁ (Cpnparative Exanple 11),|the conpdsition n;gt'*
containing the ﬁhlerlca fused silica (Conparajive Exangle 12),| t.K&
\zorrp05|t|ons N contai pi ng. t he epoxy resin cofpositi‘on of t he p?gent 15
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s/ nvention (Gorgﬁﬁi;a;iv" Fis e ¢ ong dd)g @
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. Ll Lrege!
mean zpartlcEe Lnregq oag@glg @g;@grg@g DR 3ig | @%@I 'g‘\!)ut5|de
the range of & &=t 8 a8 §) BRI &R BIMd 6], even
though the 3b cﬁ@ﬁs f'l"bﬁ's°§1°'66'n? ﬁ%f’y? fhe T Vpe YrdeR Topalxyner s,
have nuch V=> ofer heat resistance to polder and reliabjfjty on
noi sture regl 5t arjce a'f't br thermal cycling, in fontrast tjo the eDQxQ resin
conpo®ition® of the pregent invention. 20 25 3p 35 40 4§ 50 55 1§ <
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Examples 39 to §5, comparative Examples 17 to 22
45 Using the copolymers (E) shown in Table 12, and the fused silica with the compositions showﬁ in Table

13, blending of the reagents was carried out at their mixing ratios shown in Table 14, by using a mixer, to
produce epoxy resin compositions as in Examples 1 to 20.
Using the compositions, test devices were molded according to the low-pressure transfer molding
method, which were then subjected to the evaluation of heat resistance to solder and reliability on moisture -
§0 resistance after dipping in solder. :

Evaluation of heat resistance to solder :

Sixteen 80-pin QFP were molded and cured at 180°C for 5 hours, followed by humidification at
§5 85°C/85 % RH for 48 hours, which were then dipped into a solder bath heated at 260 °C for, 10 seconds.
Those QFP with occurrence of cracking were judged defective.

24



] A "M M mi 000000zi0 |-1S-1I Ca e n.4 |10W
10 / a i : tntttN g ,t Wt t t t
£ e~c Etww i'if t ctt EPRASO%4BY . ;01154
S *EvaluafamsfTénab"rfrﬁrrﬁﬁstm‘e'resmaaﬁer%ﬁpmg in solddvE $

y46 Z, 944 30 | T gl

mamanmaf Nt nA et elérheént witdailwaindm twiriag: fuaamammnwa 80%pin GiRP 4WENNNERIGA. e I&sulting test O
t ~aa aotdaviee wes care@aP1dDaCiée 5 hours, followed by humidification at 8%xtC/86(3% RH for 48 hours, which
"1 b s #én dippddhn @ sdiBG tRthsheBéd gt 260 T foft 10 seconds. The test device aiter dipping in solder . 0
|_ 0 was gubjectdd do BCT under the -cenditionsgof 143° C/100 % RH, , whether or not cracking occurred in the
4 " test device. Then, the lifetime of the properties was determined in Weibull distribution. VW eV -4
oa ad The results are shown in Table 15 and Table 16. ao4 1li o
-1C ~ As shogp qip Table 15; the epoxy resin compositions with the copolymers (E) beigg added, inj d 44
4 10) aggprdance_with _thg presgnt invention (Examples 39 to 51), have improved heat regjstance to solder
o N 35 tqgether%h considerably-improved reliability on moisture resistance after solq?gdlgg% B%pared with
X iN O those compositions without copolymers (E) added (Examples 52 to 55).
" All of the comg@smons not onslnl?gr.’.th po&( reilzlcompgsmon of the present invention (Compara-

S::::::Euie: Ex}jrpﬁ@s: I7~a 21), the compos the mean particle diameter of spherical fused silica greater
i :14 %OSItIOHS of the mean particle

15 lmeg size u 4 rative Example 18), the co
4 V4 u4 ¢ of cr Qphef} ] |l|ca fem;b ouiside the range of the present invention (Comparative
T "Examples 19 Fané 20), thhe ge ratio of sphgrﬁaﬁiged silica used is outside 8" '
g lto ge of the present invention (Comparatlva Example 22), even though the above compositions all contain
the copolymers (E), have much poorer heat resistance to solder and reliability on moisture resistance after
20 solder dipping.
Even when using 28-p|n SOP instead of 80-pin QFP as test device and changing the testing condition
as follows, the epoxy resin compositions of the present invention have been found to have excellent heat
resistance to solder and reliability on moisture resistance after solder dipping, as is shown in Table 16.

0
a
+
e
0
t

E

25 Evaluation of heat resistance to solder :

A test element with aluminum wiring war mounted on a 28-pin SOP and molded. The resulting test
device was cured at 180°C for 5 hours, followed by humidification at 85°C/85 % RH for 72 hours, and was
o then dipped in a solder bath heated at 260 C for 10 seconds. Those SOP with the occurrence of cracking
—/ 30 wers judged defective. '

Evaluation of reliability on moisture resistance after dipping in solder :

SOP after the evaluation of heat resistance of solder was subjected to PCT under the conditions of
85 121°CH100 % RH whether or not cracking occurred therein. Then, the time at which the cumulative failure
C rate reached 50% was determined.
o/
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S i T50 ~ reitac afte di der. N 4.' O
W~~~ 4 4 43 5] 4 w@g?ﬁhﬂ - 40.
42 Exnpe 39 to 0. opraie xme -
G2 prouc epx 0.si Oppstosa, n xm slt0 50 resistance afte di pping
in sol der Evaluation of heaj re th,nce to solder Sitgn8-pnQF er ol e
adcue a 80Cfo husf | | wdp = Whuiifctina 308, C8 Hf r 48hus
hc eetendpe noasle bat pete é 26 Cfol scns ThosgqQFP ith ocurrnce o
craki ng ere udgeddefetive FPP~F801" N@L " 24l EP |0 450 944 B1
Eval uation of reliability oh noj Sturg resi st@nce af erf di pping in solder: A
test element with al uminum piripd§ wa¥ nofint €8 oi®@ an*™8Q- pi n QFP and nol ded.
The resulting test device was cuffed at 180 * C for 5 Hours, followed by
humidification at 85 C/85 % RH f&t |48 hours, which 5 |was then dipped in a
sol d&r bath heated at 260 { for| &b Iseconds. The test device after dipping
in sol der was subjected to PCT udddr the conditions of| 143- C/1 00 % RH
whet her or not cracking occurred inf the test device. Then, the lifetinme of
the properties was determ npd i i bull distribution.] The results are
shoyn in Table 15 and Tabl e} 16. é?'shomn in Jable 15, jthe epoxy resin
conpositions with the copol ynmer wPeing degy, i@ Ijo accordance with
the present invention (Exanples g 51, MAaveg npgoved heat resistance to
\.gol der together with considerabj y i ngr ovd r@li @il gy on noisture
(U esistance after solder dipping} &dnmpared with those donpositions wthout
copes yners (E) added (Exanpl|es tjo 55). Al of the donpositions not
cont ai ning the epoxy resin gonp tli on of the present }invention (Conpara-
tive Exanples 17 and ¢1), thgcpnpgsition wgh the negn particle dianmeter
of spherical fused sitica gl &atler 15 than t&® size of f[crushed fused silica
(Conparative Exanpl e 88), the conpdsitions & the mear] particle diameter of-
crughed or spherlcaI'Sused sillilca Hei ng out s&de the rdnge of the present ;
i nvention (Conparati V@ Exanplgs| 19 land 20),.®nd the cdnposition in which i
the ratio of spherical fusef &i i&cd used i s wutsideg& e range of the
present invention (Conparat| Ve E)Eanpl e 22), mverpthsudh the above
\__tzorrgtpsiti ons all contain U, ] w tjhe copol rss(Eh have much poorer heat
resistance to solder and re|i & %y on noi reg qtance after 20 sol der
di ppi ng. Even when using 28t pi tnstgad %é p#h |QFP as test device
and changing the testing copditj n lag foglo @dxy resin conpositions
of the present invention haye be@n [f gund®to @avq exgelll ent heat resistance
to gplder and reliability op i st Ur @ refi st®nce, af @er| sol der dipping, as
iis shown in Table 16. 2 i3 » = 2 P :
/ : B |2 | » b
-4 L Q & = ;
212 & 2 & 3
3|8 g8 § 8§ 8
w 2 85 3 32 3
>
£ 8§ & § 3
] = = =l ]
4% (] - : (-] -
ot —y Pl

50

55

Symbols

26



<t d ueoR I»
~ o1o133@ Ts
S ] e3ewwyp d uvey
. g o Q esng ﬂucnnoﬁ” w” “uao-u.:. i A
Eoxkdy E °© Soi - ‘18] (me) SoILIE P pesny poysni gg oydwexy
2°0° =& s oA ‘TZHIA ‘2°0:1A] ] (u7) worTy 7070 g ordwexy
£S5, o2,52 3°1 [gormm e ve 0/0/001/0/0 b5 oroumsy
. Soc.” *ge9:] ‘g
5% 02578 S Bodueal-s-azar 679 ~7o0i70 -0 /0/001/0/0 e
® o ONT o CSSv o T /001/0 589 0/0/001/0/0 ¢z eydwexy ay3eedeo)
o, eSS eSS M . o /0 : 0/001/0/0 opdwaxy o edao)
Tl eZ0& LL U g2 0/001 g9 0/ /0 12 earjes
RN el o, | o 12 0/001/0 gs 00T/0/0/0/0 00 timexs obyyesmdncy
225D O Pegos | O 12 0/00t/0 6'8 003/0/ 0 61 earIm :
co2g2y¢ = 1T -1 01/0/0/ erdwexg aedwoy
=== >0 O 12 0/001/0 0¥ 0/0 81 eajie
e Tlur o o Srui/avess L eoeey sers
E5528 IZE .__»m_:. = st 001/0/0 re o/ /0 05 o7dwexy
D c % l g9 0e/0L 6'8 0 0/0 arduexy
Ry o @ mwm_.u S g, 0/001/0 68 oxe\ecw.\.\em m" oydwexy
T S5 *02/0% 1z 0E/0L/0 g9 0/0s/0. 70/0 a¢ e7duexy
nC m = © O  <BeP S 0't 0/001/0 E°9 e.\ee.n\o\e\o L ardwexy
tF 2% 550 %ﬁ@ ° 1 0/05/08 68 0/0/001 0/0 oy opdwexg
TS - w 6°0 /001/0 g8°9 - 0/0/001/ 1 ] duexy
< 235 52 wMNN% - 1°2 "\e-_u\a $'9 0/0/001/0/0 o4 on.n-nnn
o 7 vE3 D o O i 0/001/0 59 E._BE““““ 5y opdmeey
o © o < R i 12 0/001/0 59 e\ee.-\“\exe Mv oydwexy
° ﬂ cS 5. %«uuﬂ | < 12 0/001/0 68 0/0/00 7001 y ordwexy
. cE - TN S0s | cSa oe 0/001/0 ve 0/0/0/081/0 6€
o Q- 20.—O. top L S38 . 172 0/0/001 £°s ~ 0/0/0/00
+— ..pC|.t .T|a +— 1 . N _ N.o Qﬁ\c m.m
5 ° 5% Br/08 U ) 0/0 11/11/1)
o 05 QT S ek | « Y 12 0/0/00T ;\2222
s=3 SE-T ©g/sg | ! eo A) (=¥r) P T30 jeR
Sa28:S 3 oeleE | o | o 11A/11A/1 asjemer Aq o7
[ R 24 o (ma) a ZaIuByen erot3avd ueey
B % 1o T B S e«uuuw © * sgi1emeyp 4q o11®y nj peysnag
2 © 5 g'Z Siqsron IR weeH wayTTS pes
-cog = Mwo*su R aeydg orqey
®50 2 w 2 m“.m.!_r__ﬁs:j - “nowq:u posn3 Teot o suor3rsodwoy g1
2oy T vRe o3 Eo%usuow —~ = BOTTFS PosEn3 3 8
o -0 3 a@nwni o “ 2
Mm%SMa@Por~ w_1d 0 ¥
— = ! T &
- M 2F33 coo S “ o 8
O ._nm = N .. — a = ~ ~ [~] N
— (2 O X o S o mv L © N
TCoNT O QOO ! =
© N~NC > < o = )
S m () ©.-T 0w W : ) A~. )
mwwowwwmtnma Swo
w._ n ha S = 50 ® ;Rlu. © ©:= <
SR

55

27



EP 0 450 944 Bl 5 s2n g sn-"~S"ANCW""N C" e>>s x A

LA "4 X In t \Y/ P 9 en too O evm
0,0~ ~— a1 £9'0 48 944 1 .10 ~00 A . 114
5oeoaa a @)0 5 ~~~~~~ .U el
VWWaoIo)- ~~~~~~~ | VAPAV. 4. V _0.ib -% _ )
% . %' W |1§~~~~~ 9 CD ai | 0 CD O |CD SO NCDNN
ON 0 N2 A%X 0w C. """ Nt 20 ~ ’ t p.- 5 % 'S
al @ oo 2 Jappreees8aagYs (L8823 |88ax -
0000000000000 g:Pg)OOOOO 0000 |.. = 20~~~7 ri "c] - 1444 p. ¢D 9 s A
aa(CD 0 aog " a CD - S0 a CD Co 0 10 U 125 01
0 *0 0 Oé 0C3ss s ss s s s :
x 76 " ) . . _
t- ™ b [« t}2dggo .10 Y3Cf toinnOMOGUO OVL M QOO0 13
LO 0 O at \E’g ** NNNANNINNNNNNN (NN NN (NN
-40 V i §3~~—L e | S S SO SSSSSRFRG |ORSSES [SESS () 20C go
0%l I. c 9| & c0000000000- aoed@ .
no -4 1] . i '_ : Wese-0 s39 CDi *
* a4 -C. . Z.g"V&) ﬂOOa 4 _at_CI)OZ % 00 Ga 20
A~~~2 dN\4S- aC = (Bh]. qé V4 W "W z 047. 4 | 94, |a | 04
“@ 0e@W-%[0 ®5|gEEglE  |eernonveoncdin(ok@0e Daterqd O*
(AW . Nogs eduagoo ’§ nw:m;rulifme&aaenenmm Sewu ]
* 2 £ Y rr ~ )
~~~~~~~~~ §~~~~§~~-~4§‘a~~%~~~--~~~~.~~~~~ @- 11 t 25 |UFi . [4_ 46
_l 2 1 . _ _ - _ 506 r Ouu.
U- 4153 g I y-mW SO |t o@@ t ow u*
B “‘“‘“‘“‘V)‘i-\‘w fé@h@heeecumeea@mcqggqﬂo cwoo
25 '§ 5'2'8‘ C OO SO mNmMOOOOD |BO0C0®YS (OO
g g LA :
F {0
) ]
o .E 5 ™
U .
? a g g cooocoomoorne [oogeon [munaa
= Zi' g ] g cooOorOCoOMNG |coc0ow [toeo
IlplE
w
N . [
\_/ B e .
SEQE" NNNANOWONO-HO~ |ONNNDO |oDnn
ga?!§ OO NSO CMOW (SO0 |[Ooon
L )
CEEEER
|g8ssss
% 2SI YSILeSS2R: gggggg soze
22882808 c0g0s ETEY
TIRTIREIRIED |E2sees IHR]
o ol Fessnp |w
- il
655

28




a -. a- a~~~~~~~~~~ aCW  dO 455q.-4 -4
-4 -45 g 27 .4 50 '

Ca WW* SI1 ~ ~ ~ ~ ~= 2 EFROAERMAe i

| ~~el o 1- 7- s~aoaa" 2 ~a-a laaa. 15 4a - la 0
S - o~ —— 3 R e Y
o. 25 .9 - e OO0 Ww o0
000 Q04" F—g-a--Cl I f |e==c=esccgoccopeseaspeas
3% 30 ! 2 g N NSO mdden@irPunwnpoos
~ ~.| 34 @aaotn asoco®- §5 -4 35~~~~  ~] =~~~ 11" |-4
‘0 df O'N 40 65-~~R—~1“ Iy H00a 33 e |
it tlllitrrpa if 1B2 55 28 'P"U"ZPB'O"‘Q‘M’B‘I‘"' bl
. oooooooobgooo coooo 0000 e~~~f~~~~ . 4 ee
1... 1 .. g | k 94 hi hi hi h~"iN"' b.~
NOOGh . hih . - R A A b R A R A e R ST i Bt B A S A 4 6 Ak S S
g ga T - XXX XX 2 X X 3-X 1 XXX 1-2-1-XJ
nnd
15 8
o g § | MOMMoMuEaoemoRooomomono
g § E cococoncooocoopoosselodo
20 E 8 3
5 "’g §§ aeeaaeaecaceqqqqqqeaqqq
= 8|88 A% B i i B ) P B ] B
4
g %8 g8
] T f %8
N/ 30
s |§ g °=§?=a8§ 3 00 0 O 03 €0 9 0 O OF 0 0 O P O O 03 0 € 3 O 0
=3 |BMEgTEce
Uud
= g "e3
36 @
[
3

e L S ) ol d ot o

X X-X-2-X-2-J-3-2-R-N-X-2-R-01QB-R-J-2-R-2-Q-J

Silane
coupling
agent

propyltri-
mathoxysilane

1 -Glycidoxy

1e 17

Example 51
(:onparaﬂ: Example 18

45

Example 39
Example 40
Exasple 41
Exawple 42
Example 43
Example 44
Example 4S5
Example 46
Example 47
Exawple 48
Example 49
Example 50
Example 52
Exemple 53
Exomple 54
Example 55

Comparative Example 19
Comparative Example 20
Comparative Example 21
Comparative Example 22

50

65

29



40

10

a

944 BT

ooooobbbbbb@ *(Opaoo n 25 EIOO %50

]O OO O OO O CooDO 20

-
(00}
= o ! E
o
pa @)
oz + 082 91/¢ g5 eydwexy
2 Qe < 91/2 #5 oydwexy
Z 061 . 91/% £ ofdwexy
: o 2 3 J 91/0 28 _ordwexy
—z 011 91/01 ¢z erdwexy eayivzedwo)
_E erar a%n! soyjenteae ! orqyssoduy ses Suypweuy-3} oK 12 ordmexy oapjeaedwor)
-~ m 3 =09 91/91 0z erdwexy eajjesedwon
"z = % 0 91/91 61 ordwexy sayiuvaedwoy
i n o m : e 9t/%1 g1 ordwexy earjvavdmo)
C 0> Z on 4 91/91 L1 ordwexy o:uuuunlowl
48 ¥ © ..8 | 91/2 1§ ordwexg
2 “ L oge 91/0 05 ordwexg
50 © 0 O 91/0 6% oydmuxg
O 0 + 91/0 8y ordwexy
. S 2 0% N 91/0 Ly oydwexy
VR o oGz - _ 91/1 9y ordwexy
vV o © 08~ - 91/2 gy aypdwexy
= | 03 91/0 pp oydwexy
g< (' oog - 91/0 ¢y ordwexgy
3 < ) Oawma + ° g9t/0 2y ordmexg
N ! pze . - 91/0 1y ordmwexg
@A S , o - . . 91/1 oy oydwexy
< , 01 .a * O 91/0 6 ordwexy
o= () Dl
°g. (63 " 08z 3@~ Y © o (eAF30038p UOFIORIZ)
 depros mw uwan% uSwome 0.092 3¢ epros uy Suyddyg
: o <
| ou.maz.m,ﬁ 53| |
o ® oAm-Mnu@ uo »wwzm ; m~ o JOpTOS O] OoURISISeJ JecH
S30) S5 =TT 0 .
I €2 ¥ @
¥ s M o - o . ludrauntere yo signsey g1 eyqey
22327 g7zl 13 . .
3 M m - m w 2 E & “ ! N 8 & 8 8 ?
Ex <8lz -Mi7.m
wocZ l CHC=x .0\

aeoa

.y
|\

J

50

55

30



LI a %8S 204 0

ai* 00 35 " 4'4e P 0 450 944 B1
41 *7~~~~ O N ‘ | to 9% CO |
.Qtj M %. 35 0o - 4
"Wl .P6 .4 '@4+ - , 0X ZD
sa |l DO@* @@ @S S 4 .(CQ @so Uh U )
R gpv w o ninU- |- - ~8 -4 -4 -4 -0{6- -4 P-
-- .6 CL o 2 CO| C6.1 ¢LCIQ 45 *7
a 14 PT7la~~~~m~mmmmme 14k & ® 1.0 0
0.t~ 0 50 55 30 | BEP 0 4805944 Bl - * 50
CO @ 41 0 49~~~~~ 0 fLO= - = O~~~~~- ot .0
2 Cto ~ .9 "4Qa4-00{38B ¢~ -85 |8 - EE t 40~~~~~ 0
S~~~~~~X4 o~~~~~~~~~~~~~.—~~~~.t35(§~ & | =" ~p 25 ~i) uigagn
Band4 14 Uk~3 -
o
- 0 e &
- O ¢ ®
ot :
C s
15 o —
g |8 E
&
.o :
i |5 °
20 5 3 8 ]
3 g2
e @ o
" & 9.9
« e N4 QD [~
-t |4 Q@ O N o~ N
a3 Q b - NN ~
25 o -} ° = e = -
- L d ® O
N -t
© " a 2 °
| = |2 BE "
L] -t Ias
) 30 -] 1 g~
> = a
(=]
[ ]
35 L)
-« a
Q@ O m
) g
a .
’ S =
| oM &
&
a
-]
(&}
45
Claims
50

1. An epoxy resin composition for encapsulating a semiconductor device, which comprises

(i) an epoxy resin (A) comprising at least one of a bifunctional epoxy resin (al1) having a biphenyl
skeleton and a bifunctional epoxy resin (a2) having a naphthalene skeleton,
{ii) a curing agent (B), and

&5 (iii) a filler comprising a fused silica (C) consisting of 97 to 50 wt % of crushed fused silica (C1) of a
mean particle diameter not more than 10 um and 3 to 50 wt % of spherical fused silica (C2) of a
mean particle diameter not more than 4 iim, wherein the mean particle diameter of the spherical
fused silica is smaller than the mean particle diameter of the crushsed fused silica, and the amount

31
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B e e 3C L4 EP{O #50 944,3,1 of the flillef is 75 to 90 wm % of

the total weight of the conroﬂtlon 2.8 A[conposijti onfaccording to claim1,

wherein the mean particle dijargetgr ofgtc;F\e ceushed Buspd silica is less than

7 am 5 3. A conposition acgorgligg t & Cl ai or| 2 hherein the curing

agent % s a phenol type curing®gd®nt. 3.8 Alconposi|tionfaccording to claiml,

2 or 3, further containing 3 ﬁyﬁene ype |bl ock ¢opol ymrer (D). 1o 5. A

conposition according to any M efedi @y &l dim furdther}containing a

copol ymer (E) of (1) at |eagt g co%ound sel ectted ffom et hyl ene and

a-olefiin and (2) at |east oneXonpou sellected firom hnsatu- rated

car boxyl ic acid and def§ vatijvgs ther&f. 6. A cornposi}ion according to any
~preceding claim wherelh the B funct Ponal epoxy nesin|(al) having a 15 '
\-bi phenyl skeleton is a§:orrp(und reprg,sented by the following formula (1):
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Claims

§0
1. An epoxy resin composition for encapsulating a semiconductor device, which comprises
(i) an epoxy resin (A) comprising at least one of a bifunctional epoxy resin (a1) having a biphenyl
skeleton and a bifunctional epoxy resin (a2) having a naphthalene skeleton,
{ii) a curing agent (B), and -

85 (iii) a filler comprising a fused silica (C) consisting of 97 to 50 wt % of crushed fused silica (C1) of a
mean particle diameter not more than 10 um and 3 to 50 wt % of spherical fused silica (C2) of a
mean particle diameter not more than 4 um, wherein the mean particle diameter of the spherical
fused silica is smaller than the mean particle diameter of the crushsed fused silica, and the amount
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20 R O d6CC 1 diC3 O2. 40 25 wherein R R8 independently
represent hydrogen atom hal 0geRpdy A0'edh B3 | oner al kyl group having 1 to 4
carbon atons. 7. A conposition according to any preceding claim wherein

the epoxy resin bifunctional epoxy resin (a2) <2 30 havi ng a
napht hal eneorskeaiiartions tb 90 ato€ SrROIAIveighidt Bserhgdiisly the fol I owing fornul a
(11): RIB R .0 35 Rl R311 R 13 R12 40 wherein two

of Fl 9 2.0 ARbmpdsilier eseokeing ltoy/cli 1l elspsni tha mgkro pedticfecdianetse ot el cloghed @EELsilich & | 2 45
C L O akds thwozemr emai ni ng | ndependent |y represent hydrogen atom hal ogen
atomsor a |lower alkyl group having 1 to 4 carbon atons. 50 Patentanspr~che
1. Epox8harcempusitiomarcerdieg tosiain ¥ or® Whpreigithefcliing agéntisra phierioblyes queng,agerti cht ung,
umfassend (i) emm Epoxyharz A), das zurni ndest eines, ausgew hlt aus
ei nem bt drRIPISHE ?Gé?fd'EQ)GﬂPH‘a 2o ﬁlfyﬂhﬁ*i qontgiging a styrgne-fpp 'HBCBH%W‘QMB) ett und
ei netm bi funkti onel I en Epoxgharz S*cl mt e| nebm Na ht hal | nskel ett, umm-
38%

E ?‘F‘BI“E% a§FTsf R qeepoundsgleciyiragunsatis,
GOew. - % aﬁatefecla'i?f”gl ?1%‘:' R 7%3 ner Silika (C )((osft einemnittleren

Tei | chenduyr n
kugey g‘?m% %&ggﬁ B a cc\é\?n?gﬁ% %i'ﬁg} %jﬂ %\a,ﬂh me%fqm%ﬁ%' %pg}(ye%g%gﬁ ch%"(ﬁ%urch-
nmesser von nlcht rre jlm este vvorln der mttlere

. Tei | chendur chmesser der kugel form gen 5 geschnol zenen Silika
“geringer ist als der m ](tll ere TpEl chend® chnes®e® der zerkl ei nerten
geschnol - zenen Silika u Menge an RJ lep 75 - 90 Gew. - % des

di
Gesamt gewi cht s der Zusarme zung

fa~t™ (%i P °87"H E’F or cofpining=a p°'V'“EF‘Eb°fA‘36t g2} ong
(it ) eoné 4

25 .
wherein R' R® independently represent hydrogen atom, halogen atom or a lower alkyl group having 1
to 4 carbon atoms.

7. A conipositi'on according to any preceding claim, whereih the epoxy resin bifunctional epoxy resin (a2)

v 30 having a naphthalene skeleton is a compound represented by the following formula (ll):
16 RY
R15% R R R3O
U/
R14 R1!
R13 R12
40

wherein two of R® to R* independently represent a group represented by

-OCH , CHCH,
45 \ol

and those remaining independently represent hydrogen atom, halogen atom or a lower alkyl group
having 1 to 4 carbon atoms.
50
Patentanspriiche

1. Epoxyharz-Zusammensetzung zum EingieBen einer Halbleitervorrichtung, umfassend
(i) ein Epoxyharz (A), das zumindest sines, ausgewéhit aus einem bifunktionellen Epoxyharz (a1) mit
55 einem Biphenylskelett und sinem bifunktionellen Epoxyharz (a2) mit einem Naphthalinskelett, um-
faBt, .
(i) einen Hérter (B), und

2 RO 00 0
. C oL M5 -



ausmacht. 2. Zusamrensetzung nach Anspruch 1, worin der mttlere

Tei | chendur chnmesser der zerkl ei Ngp o Bi schnol zenen Sili ka weni ger
als 7 ambetragt. 3. ZusanmrensetZung nacl4"| nspruch 1 odor 2, worin der '
Farter ein Harter vom Phenoltyp ist. 4. Zusamenset zung nach Anspruch 1, 2
oder 3, di e gpielnei SulR, umissunlf -JesUAMbIXEHB I'Silik® T) Stk 40 0y P 50[Bewl-% an zerdiiened t .

5. Zusanmmensgdsainivensa ik (CHemitleihdnemitibin TelthedgChngdgs Re nidNn fphirfdisCitaym thide
weiters ein &8@c5paw.-tEan kagsisiriger gesohnibesdr Siika(2) ie sibénm ehitiiegen Teichegr@nichd t
aus Et hyl en wesseravoDhictitimebmals 410 be@ght, Mot ded editiereeTefichenddechipbsserdegkugeltdsrgigen hi t
aus usagesi t t gagchmolzehen (Siikas daringan isti ale] dédamiitiera (Tejlghatdurchmesssn tdt abrikleingt®n @eschmol-
Zusamenset zzenep Silikelvnd digdterigd areiilletI6 - 90 Camcfe dehgesawigovichipdadnsammenselzunad as

bi f unkti onel #uwsm@hbx- yharz (al) mit ei nem Bi phenyl skel ett eine Verbi ndung

gemil fol %ender Formel (1) ist: 25 R
87 CX ZI%C usappmensetzung nach Anspruch 1, worin der mittlere Tellchendurchra@éeqdeCFQﬂquQean 96

R schFQ@Izenen Slllkawenwalsﬂl.m betrigt. 4 worin Rl bis R8 unabhingig e

F 35
e ey i AR s‘rawmfgﬁ%%%%&eia?@h@egw&' R
;LS?T?Q‘E%‘A& FioosbBLANREO ARG 3, SRS ol ol sbAooBbnk han Wiy (PO

Formef (11 fiba, = 40 t'1 ag 31 5 :
3208 45 g, Zusammensetzung nach irgendeinatn dbFborangegangenen Anspiiiche Rie-weitarsain/Ept IQerV@)' der
“Reste RO bhgs (Rlamitdad RAMBOVbinORLE g SRl af EYRYIdA" UhB REDISTRer, (ReRR) zuivlifldest offerd S

und di e UbNbrgRdung, asdantiags MWRBeAttigRA drbortiufen\Whd Dervalo® ddvad, emthiiem Hal ogenat om
oder @i ne Niederal kyl- gruppe mt 1 - 4 Kohl enstof Fat onmen darstel | on.

..... - , 6. . Zusafhinedsbtkingldach irgehddinem4fsdvdiahdegangemanvAnnpttichat wozim slaslbifunﬁmmannleﬁok-(-);’l - de
r 6si ne epoxharplel)missremRinheryiskelett ahessdindungfgemétriolgemadterta () ist: qui conpr end:

8

25

S
N 30
worin R! bis R® unabhéingig voneinander ein Wasserstoffatom ein Halogenatom oder eine Niederalkyl-
85 gruppe mit 1 - 4 Kohlenstoffatomen darstellen
4 7. Zusammensetzung nach wgendemem}der vorangegangenen Anspriiche, worin das blfunkt|onelle Epox-
yharz (a2) mit einem Naphthalmskelett eine Verbindung gema8 folgender Formel (Il) ist:
40 R.--_x_-.;s Re
R1s R3O
*ne .l.(m
*® Ri4 R1t
R13 R12

worin zwei der Reste R® bis R* unabh#ingig voneinander sine Gruppe
50

-OCE , CHCH,
\ I
0
55

und die librigen unabh#ingig voneinander ein Wasserstoffatom, ein Halogenatom oder eine Niederalkyi-
gruppe mit 1 - 4 Kohlenstoffatomen darstellen.
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(1) une resine epoxy (A corr'prenant au noi ns une resine dpoxy
bifonctionnelle (al) ayant un uel ette bi phenyle et une resine
6poxy bifonctionnelle (a2) ayanr un squgqette napht al bne, (ii) un agent de
pol ynbrisation (B), et (iii) une charge conprenant une sicile fondue (C)
tonsi sk&vehdiéitiolsy a 50% en poids de silice fondue broyee (CO) d' un diamAtre
de particul es noyen non superieur A 10 Unet de 3 a 50% en poids de silice-
f onduet. s wapastiorede sle dpoxyrpodki eptdpsuled unrdigmositickempanducour, @ué conprenguiper i our A 4
am 00 | e #oune résine &hogyT¥h)r@mgenanhat inpins ame nésinerépdey bitanaipineiize(al Jozventeun
spher i que swisletsl hiphényist 6t uineyésine époxyi bifenstianaelientagkayanten paweleitensbligiérde | a silice
f ondue br ofibwn agent dp polypussisation B).¢k charge est de 75 & 90% en poi ds du poids
total de |8l 9P corensenant unesipigderiduq %hc@e-ﬁtaﬁ dp §7 g S0%rRipeigs dotilice fondu® | e

di ambtre deroap‘»a 1) gy Sigma a&@ulv%m@aer' peresupgsier o104 plede 3% 50% en eeﬁs de
| nf drieur $ico fopgue sF’hé"q”e 2) @.’ihg aplre B ﬂyeggﬁeo'??”lc'éesr é%ﬁlﬂ?’@él’t ?d‘h“T

| ' alfent de® r?srp '§ jlicg ° }Sg ?%?%%‘SQF noI 0
4. Conposi i"%ﬂ 301 f%\°P ‘H &R cBR{9esest 8% ﬁt‘”‘d’@ TJ o!
copolyrrere %c type styr bne 5 Oorrp05|t|on solon | une quel conque
des reye%%s&&.wgaonns REGRIREGRS: of BHFRAD o HEuddlol Toolih 08 l.aeremdﬁe blgjete (1)
au oI NS Ui o,i;@mc ol SI parm une” a- oI |ne et au
"noi ns un conposa 25 choi si parm un aC| de carboxylique insatur4 et ses

ddri vs3, @omfpdaiiBiPSeioni1LfRvendibaibn | ob!P b GeRhiCdaHBlyMeékafon eO\R Gt & pdtidrisation
\-*-pI’ECEdenﬁeﬁfpepl@nbla rsine epoxy (al) ayant un squel ette bi ph6bnyl e est un

.conpos4 represente par la forne suivante(l}.: 30 -6 so

~~~20~R). X Compo$fibn selon la revendicaish 1, 2 ou 3%ntaﬁi{nH3§ Ipuki2160) copolymére bleEXD) de type

C aHzC isigrene. ... ... (1) 35 O

~~~~~~~~~ 0 O~~~ ot R a Rs reprtsentent independamment un atone

d' hydr®g&nmposition selon feneciublednaegodee rayenckmt-ogn prégsdentas, contenant digmlus uniehrbvim@ter ayant

1 de 4 affifed)du moiss lypremPopé coishparyii IEthyeneset uemea-pisiina et (?liay weingurecampgsé

r evé&ndi c&hq'%%mwﬂéé@ﬂm%ﬁ'quﬁﬁﬂué gt gefd4évégpoxy bi f onctionnel | e -de r6sine
4poxy. %1 ayant un squel ette naphtal ene est un conpos6 reprdsentd par |la
f or mul % §P osition 3plon'une qyeicesqye despevendicatigns oédentes QU la'résine époxy (a1) ayant un
3tte blphényle)est un (Fomposé reqrg\sgemgar la fﬁm sglsan@(g)deux des groupes par ni RO

\,a Ri 6 repr esentent i nd6pendanment un groupe repr’es&ntG par

CH, CHCH,0
U Rj Rs Ry Ry

ol Ri & Rg représentent indépendamment un atome d'hydrogéne, un atome d'halogéne ou un groupe
40 alkyle inférieur ayant 1 de 4 atomes de carbone.

. 7. Composition selon I'une quelconque des revendications précédentes, oll la résine époxy bifonctionnelle
de résine époxy- (a2) ayant un squeletio naphtaléne est un composé représenté par la formule (II)
suivante :

Ris Ro
Ris Rio

o R I

R4 Rn
"Ri3 Rz

56
oli deux des groupes parmi Re 2 Ri¢ représentent indépendamment un groupe représenté par

. A
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iZnddpendanment un at ome d' hydr oglpp&
al kyle inferieur de 1 a 4 atomes de carbone. 10 15 20 25 30 35 40 45 50 55
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11111 ey 1111
-OCH, C§9H2

et ceux restants représentent indépendamment un atome d’hydrogéne, un atome d'halogéne ou un

groupe alkyle inférieur de 1 & 4 atomes de carbone.

35

et ceux restants reprdsentent
me d' hal ogbne ou un groupe
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