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Ref er ence Exarrpl e To a reactor equi pped with a thernoneter, stirrer, {3 7
droppi ng funnel' and apparat us for recoverinyg water produced by reactlon

wer e added 360 parts of o-cresol d22 6886havi ng a hydroxyl value of 120 and

a softenkng point of 98[err]C and 2775 garts of epichlorohydrin, and the

novol ak ®was di ssol ved by stirring. 884 cont pts of the reactor were then
heated tokiO5[err] G, and_ 275 parts of a _48% aqueous _sodium hydroxi de
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35 reaction syEpexymesimt er t RO7dr opwi PP4addi ti on s conpl €t ed, !
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n- hept ane wereg 0 dropWyS€ Over, L hour omterrp ature with
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fi Itratlon arspotvhresihigl t r at @.2eas conastrated tonebtain the epoxy resin
shown in Tabl e l. In a manner simlar to that descri bed above epoxy resin
b t5”be shown SPRYTEENS | wer%prepar &5 For the 33%r pose of! conphri son,
epoxy,, resin outside the scope of the present Tnvention, T to h in Table 1
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resi n Wat er dpectrophotodistal. ol yzable  Na[err] Cllerr] Sanple
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0.12 . lnvgmefs the absorbance cag% be affected by water; as faras ity C qr%tgerho
0.07% ExamplesQnQéomparatlve Examé}éso <1 1 Epoxy resin c ' 0.09
0. 05 To 100 p#H8@ach of the epoxy resins shown in Tdtte 1 were added 1E5606\6f ShilePoxy ESB-400 0. 15

0 06 (tetrabromobis@®@Bol A type epoxy «gbin havind afEponipe catEnnofed8%; a codmbeial product of 0. 05
~ Sumitomo Chpmicai Compa y;pyecp |pﬁrtq= of a phen noyglak resin having@ r%ecular weightof 490

35 gg%go(g o ar, f SumuCure ris(dimethylamino vliphenol; a
<1 er lg &u&% itbmo Chem 1 §n vy, Limited)}, 2@5 rnauba wax?i rt of calcium 1
2 EpOXY sibhiate/ U phrts of antirho tnoxude and 1 of a silane coupli ent (KBM 403; a corhmercial 1 25
* MeasUr pebdut onghinbte KigakdbEdd, Sliac ywdhllré: abLivelCixed ®Sobtair-@adh irddIn compasition.

t r ansf or nefactosenipysitioniweb heataddnd lne edengphmﬂlmmwvenzed to prepare each molding material.

40 Using the molding material thus prepared, transfer molding was carried out under molding condition of
170°C./3 minutes. The molded products obtained were post-cured for 5 hours in an oven kept at 180°C., and
then measured for physical properties according to JIS K-6911. The resuits are shown in Table 2. Molded
products a to e are made according to the invention, whereas molded products f te h fall outside the scope

\_  of the invention.
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**Measured by ithe Karl Fischer nethod. Under the neasuring .conditions :
defined in the presént invention, the absorbance can not be affected by o
water, as far as.its*content. is not 022 OB6n 0. 1% 30 Exanpl es and
Conpar ati ve Exanples To 100 parts each of the epoxy resins shown in Table 1
wer e ad'"ed 17 parts of Sum -epoxy ESB-400 (tetrabronobi sphenol A type epoxy
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each nol ding material. Usli ng t he nol di ng mat er Pal t hug pr epar ed,
transfer nol di ng was caErl ed out undeér nol ding condition|of 170C/ 3 m nutes.
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ge’ in Table 2, there i no differgnce in the reactlwty bet ween the

d products of the present Exanpl gs and those pf Conpgrative Exanpl es,
but the cured products of} t hewprgsent'g nveatiagn ake stg)erl or in thernal
resistance and el ectrical| Behavi our"tO'theNcoﬁ'par atives owes. The cured
products of the Exanpl es and Conpar atli ve Exanpl es®were asured for vol une
resistivity 5-at a highstenperature (150[err]C). :The rersnilts are shown in

par

Tabl e 3. TABLE 3 Epoxy Egesin & ?;/oliﬁlrmresﬁstgwtg; us el s at
150[err] C (O- cn) 10 & 8 58X 10[err‘]’ b ™  £8.1x 10[err]
ul ~ =
l's w EXahpl e c 7.9 1derr] d
4. x10[err] e Q 7.18x10[err]j 20 z <3
< D o~ o 9 e - <0
= 2|®& 5 2713 S 09 X 2 ]
- - - ) ~N a3
~ n2
0 SE
- O Ww|x ™ ™ é o Sg_
“|1° Y FF s g & |23
~ T ©
g8
g3
g ~ g
o o £
1% * 8t 2 §%
£ £ 2 z |35
_ ) es @ > =&
f - - - |85 52 & 5 |83
2 & s8|2%w TE o_ g__G -
. ] S E£EE ES s
| s B BlgE s 85 2§ 37|33
' 2|8 @ 2128 @ 8% 58 w8 |7f
£
7]
2
%
8|z
WS
3 Auedoud eoisAyg
[~
5




Conpar ati ve. - f. 2.2x 10[err] Exanple 9 2. 5x[f _
10[err] 25 : ' h

7.1 err]. As shown in Table 3, tr}ffﬁ?‘f?gﬁesi n cured products made by the
present ipmvention show excellent elec behavi our even at high

t enper at ur e9s sid@n in Tabler2, inere is oriffeance it iy reskuicitysheoiseaine @aredyproduatsead sherpesderftor
percent wa ﬁfeplema'?t ofGamagrative ErIpRigsoit the cyrp@prodyctrebthe awepant inygntign 43¢ supRder

'5(5 I rpsistanc leetrical iP to 1% &P at'é _
hapdnkci i L R S

Table 4. 3 TABLE 4 Vol unme Epoxy
resin resistivity Percent wat er TABbE 3 (0-cm absor ption
(% * 40 Epoxy resin 5 Volume resistlv%\_l 3x 10[err]

0.85 b 5.8x10[err] _ “$972 Exafpl®C em c

5.2x 10fer]r 0.77 45 d a 1. Ox 10[smxnge 0.91 e
5.1x10[ err] 0.85 50 f

1.6x10[err] 1.22 Conparative 98.1x10™ 1 9x 10[err]
1.29 Exanple h . 3x10p[err] 1.36.0° *A rate of weight
gai n. AZ shown in Tabl ee’%fngighe epoxy Fesin cure 'ppgducts made by the

present invention are superior in 60 aoisture rexx3p'ance. In other words,
t he percent water-absorption is small; further, a reduction in the volune
resi SHQ%” ty after the noisture resist@nce test i78%39'So snmall. dains 65

1. A_nmethod for produci encapsul ated semc kor whi ch conprises a)
encapsdl ating a 6 0 M%gggas sho?m i n Tabl g&%l,*&t here is no difference
in the reactivity between the cured pgoducts of Zgxaopresent Exanpl es and
those of Conparative Exanples, but the cured products.of the present

i nventi2dn are superior in thernal resPstance and%'®ctrical behaviour to
the conparative ones. The cured products of the Exanples and Conparative
Exanpl es weng skiashTasle 8,ake spakyi¥Bin tored Biodidtd ade B thélplasddinl@iipe ErbindxBelient
(150[ er r | é®ctricdlbehavissin [even @rhdghsteoweraturesTabl e 3. TABLE 3 Epoxy resin

Vol une 3¢ esi Eurther. the cyured groducts obtained e frfﬂtgrﬂ ngaeqyatq@bgprption and reduction in the

ume resistivity by the pressu { g moisture resistance. The PCT was carried
5. 6x10[ erﬁ 107 200 hours at 121022 mﬂf"éfef“l ‘
The resuits are shown in Table 4. . '
3s TABLE 4
: Volume .
Epoxy resin resistivity Percent water
used . {Q-cm) absorption (%)*
40 a . 1.3%10"2 0.85
b 5.8x10" 0.72
- Example ¢ 5.2x10%2 077
45 :
d 1.0x 10" 0.91
e - 5.1x10" 0.85
50 f 1.6x10" 1.22 -
Comparative g 1.9x10'" 1.29
Example
h 9.8x10' 136

55
*A rate of weight gain.
As shown in Table 4, the epoxy resin cured products made by the present invention are superior in
g0 Moisture resistance. In other words, the percent water-absorption is small; further, a reduction in the
volume resistivity after the moisture resistance test is also smail.

Claims

65 1. A method: for producing an encapsulated semiconductor which comprises a} encapsulating a
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15 - Exanpl e c 7.9x10[err] d fz.’
f

4.0x 10ferr] e * 7.8x.10[err]. 20 Conparative
2. 2x10[err Exanple g’ .5x 10[err] 25
h l 7. Oxlo[err] As shovﬁ 122 %5 | e 3, the epoxy resin cured

product s mc&%havn ih 50103, 8RR nd ANSEHCE ARheTBARNIS E6ebPRE cRdRHEdULE 8f thdSrBM OUr
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measur edinf ﬁ)ﬁmpb regietanceviet cefectsibat (bpfpmowntoahd coredeptivé oresi N t he vol une

t t o ra \p mql were neasyad fopyalymp resistivity
;gi: :t Iﬁ\rllléte Wﬁé@%ﬁ?ﬁw&%ﬁ arf@?g ou?rgr at lzl[gderr] Cx2 atm The

results are shown in Table 4. 35 TABLES

TABLE 4 Vol-unme Epoxy resin r eskmoky wisihy  VoReweoesitiviwat er used

([err]-cm absorption (% * 40used at 150°C (Q-cm) a

1. 3x10[%rr] 0785 b 5. 8XI0[ €T gl 0 0. 72 Exanpl e

C 5.2x 10[err] 0.77 48 d 1 Q(lO[err] 0.91
e 5.1 x10[ err] 0. 85b50 8.1x10"%

f - 1.6x10[err] 1.22 Conparative 9 ' :
1.9x10[%rr] BRmPY Exanpl e R 79x8° 10[ err] 1.36 55

*A rate of weight gain. As shown in fable 4, tgg x§POXYy resin cured products
made by the present invention are superior in 60 noisture resistance. In

ot her words, the percent water-absorption is smakhe®further; a reduction in
the volune resistivityafter—themorsture—resrstange—test is also small.
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hydr oxyl gr [ C mum
absor banga gt i Abid s Sby b GGEL il iy REo RN it Bt
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35 TABLE 4
. Volume .
Epoxy resin resistivity Percent water
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b 5.8x10'2 0.72
- Example ¢ 5.2x10% 0.77
45
d 1.0x 102 0.91
e 5.1x10" 085
50 p f 1.6x10" 1.22
Comparative g 1.9% 10" 1.29
Example :
h 9.8x10"° 1.36

55

*A rate of weight gain.
As shown in Table 4, the epoxy resin cured products made by the present invention are superior in

g0 Mmoisture resistance. In other words, the percent water-absorption is smali; further, a reduction in the
volume resistivity after the moistyre resistance test is also small.
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