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DESCRI PTI ON METHOD OF MANUFACTURI NG A SEM CONDUCTOR

DEVI CE AND A SEM CONDUCTOR DEVI CE PRODUCED THEREBY
waeandwadl Field [0001] The present invention PE/am267/053131

to a method of manufacturing a sem conductor device

and to a sem conductor device produced by the mnethod.

Background Art [0002] Sealinlh of a sem conductor

device in resin is perfpge IGRT i ous net hods such
as transfer-nolding in , ting or screen
printin% with aliquid sealing resin, etc. In

accoMERIODWOF FACEHRINGeh §EMICGAMPECTIGR BEVICE

sem co t,0 okl A3

the t nronecSEBRCERIRE SaRII Y £ e RO R b RE

required in sone cases to seal packages as thin as 500
TechiicalrFitldss in resin. [0003] Although the sealing of

t hin packages in resin by the transfer-nold, nethod
[0084]) onehsmeeserien¥entiongrlatss tq pan QAT HiNgRR SRHRRgguctor
devicliafid 784 8 icBﬁcﬁﬁEﬁ%jvf‘é Eorcﬁ'ﬂ@ fleSnPMQP! ens

associ ated w th phenonena such "as novenents of the
Bac .88 ctor chip in the flow of sealing resin and

on of bonding wires which are connected to

[0002]e seSenkionoficsanticaitiupton deldte inesiafid paformkd pyeadonemethods

the flogw of_liquid resin, as well as breakage of wres |
suclyps iR ATROldE 8GOl Potiag A E3FBPrInfing B4t a1 gealing resin,
etc.OtIB%"CC(E‘a%e vﬁ?r?ih'e 'i‘?ceﬂf ST SRR R se A hAES of ddrnhddibhd and to
resin by nethods of potting or screen printing
dimpwisht act sdudecthb tridkness off dledrohicatevives akiage berequired &l some cases
ver,.these nmethods nake it nore difficult

t t, h
to spq) PAERAEE LR WL A0 BE SO 1 1EHB: seal i ng-roesin | ayer

[0083)d | NCBRASE thdWaRASSH Hid ;’ba{ck%ggfg éf]i RisTFEy 198 tr@hsHOMBE nBthod

the material of the resin. [ In order to solve
allomiserediwpvaonpbdf thersealing-rogas thickasess dds methedmererdielgse encounters

o3 BRSO Bl BT RR S R 58r cip i

flovs Ubjeatihg Rgir 4R defainaion b€ Bomdingvirefiwhidhlage tditespdeethe
bet ween the nol d and t he unseal ed sen conduct or

seraqopeior ¢hib saigrthe effesh ofpteanueyin B Howegldiuiskresin, as well as
bre%l%g%( gﬂ?’g??%f@&rllg% F@g@@g&%@ﬂ R@Eg: : ;: atHlog? 344064, Kokai

[0004] 1-Oi The3@herdratd Kekibng @06 ndE&D) devices in liquid resin by methods
of potting or screen printing protects the bonding wires from breakage or mutual contact,
however, these methods make it more difficult to control the thickness of the sealing-resin
layer and increase the possibility of formation of voids in the material of the resin.

[0005] In order to solve the above problems, it was proposed to manufacture resin-
sealed semiconductor devices by placing each unsealed semiconductor device into a mold
and subjecting the sealing resin, which fills the space between the mold and the unsealed
semiconductor device, to compression molding (see Japanese Unexamined Patent
Application Publications (hereinafter referred to as “Kokai") H08-244064, Kokai H11-
77733, and Kokai 2000-277551).

[0006] However, when a conventional epoxy resin composition is used as a sealing
material in the above-mentioned method of compression molding and when semiconductor

chips are miniaturized and printed circuit boards are too thin, the aforementioned chips and
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[ 0006] However, when a conventional epoxy resin
conposition is used as a sealing material in the
w@bwvmesent i oned nmet hod of conpressi on nol di NngPEREP200053131
sem conductor chips are mniaturized and printed
circuit boards are too thin, _the aforenentioned chips
~andprinted circuit boards aré subj ect to increased
prlrlkmi::d:jdtduitg)gardé ;msubﬁm td ilylfcﬂ:esea! bﬁbklﬁr}gg@iﬁl @hreﬁfigfdddﬂ'@lopﬁﬁﬁ/er stress
ead t reakage or unctjon of the seale .
thatgaay lead e arog oy el flserr]thg spalsd gemiqondester ¢avie- t he
006930V € IR LR &T8versohBiHAH 0
[006490 eréy HQBo oﬂgﬁﬁééﬁétﬁo‘a \ﬁ&%ﬁ:lﬁr%ﬁ%sg% )t/o %332/11 a

sem conductor device in a cured, stlic
semiandiieigr ddvicainsieairal soft silicomechocdy by pleoing theiuntealal sealichnductor

o RSy BBLLF R A P DSl S5 St

devive Wilsydrioas surabi siit@he SoMp&HidRGnt AR nakiBfe8iBIMNk QG Ementioned
conposi tions to conpression nolding (see Kokal

COmPYHAoPHITBLIPIEss IO MOId 0T (3B I7dR 200296641 Kokai 2005-183788, and
KO&Q?&@@&%@@ . [0008] However, the surfaces of cured
silicone bodies are fragile and have | ow resistance to
[0088]r at Ehuweyer, tiesuefaosseol dubed] stlidoha ®edic®hretifiile and have low
.sem conduchor _devices treated b%/ t he above net hod can
resifance 4 pergictiga ietriors. tharuirtesss of fsgemicndederdevigey treated by the
aboemeihbB¢ai®be Eik?y(ﬁ%iﬁag@d ﬁqﬁm&tﬁ{rﬁﬁrn E'%Eésc and lﬁ)ag@?%g bl the

is an object of "the present 1 nventi'on to prov

devige bhednds@roldémaiié.ent | y manuf acturi ng seni conduct or

vices which are characterized by reduced buckling of
00831 CEia i PR CHThE PR arveuint togdaride Admcbaihive RETeY
manSiichab@SeitiiddhdLEBF OuecksRSLSHR eﬁﬁaéteriééaf@i Igg%d}g gaukﬁnﬂgsof

anot her object to provide a sem conducto
semipapdyciertahinsdngyinewis badrdy enchwhich diavis faceswitk improved resistance

iof he. | nvention provides et hod of
to sl it S oD TR Bt B S Pl it tared by the
abowd hethodhe body by pl aci ng "an unseal ed sem conduct or
device into a nold and subjecting a curable silicone

Disdleposi hi@ftiophi ch is fed into a space between the nold
and the unseal ed sem conductor device to conpression

[0019h) di hhbe inveetierepravislep @ imethadrdmaanuéacturing dsentibmendueiot device
t . koned. curabl e silicone conposition
sl &0 ST MR AP s OAEHERTRER ke
and syigecying @by silicaiiel dofpRsition hidB)is fediiid A16pad8 BByl the mold
n epoxy, resin. [0011] The invention also provides a

and @g gongEGtor deviegigreantorgssign myolding, the method being

characterized by the fact that the aforementioned curable silicone composition comprises at

least the following components: (A) an epoxy containing silicone and (B) a curing agent
for an epoxy resin. .
[0011] The invention also provides a semiconductor device manufactured by the

aforementioned method.

Effects of Invention

[0012]  The method of the invention for manufacturing semiconductor devices is
characterized by efficiency of manufacturing of semiconductor devices with reduced
buckling of semiconductor chips and circuit boards, and with improved resistance to

scratching on the surfaces of the devices.
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af orementioned nmethod. Effects of Invention [0012] The
nmet hod of the invention for manufacturing
wa@esoromselict or devices is characterized by ef fPcT/arnoyr/053131
of manufacturing of sem conductor devices with reduced
buckl i ng of sem conductor chips and circuit boards,
and with inproved resist anceé to scratching on the
. SHI sces. Brief Description of the
Brief HelHiion lis aviewthat illustrates the
[0018] r udigirlds afview thalmhls‘s&emhe solictiregpfmeomimessionauolfling machine

nuf acfuri.ng sem c or devj.ces t met hod of
wsed e M B ST SO g ioss P 15 et oG Fvenion
[001'4! | ugig atigs vﬁ)@zﬁtﬂat ﬁﬂlsﬁfi’cei E&mﬁ@i SHitAImTRERE RACKERAE barts during
during resin sealing of e sem conduct or devi ce

resipseatiog eﬂthbyemm@nﬁwwmvm profuced b fheiraethod obthsjinyengon.3

001 235854} B18EF BSBRRIAEI i A B gt

w1th0Apﬂlftﬁt1meﬁﬁhpl@@oftBéﬁx@Jeﬁﬂ@ﬁ nunbers 10: sem conductor
chip 12: printed circuit board 14: cured silicone body
Ref&glcestﬁmbggnductor devi ce 20: stationary platen 22:
l'ower base 23: |ower half-nold 24: heater 26: |ower
cl antd: stoppe‘?miggndumr@hm e platen 32: upper base 33:

uppers,. hol der 34 | f-nold 34a: cavity recess
port{ZOn 36: plgp %g?@%oara

cured silicone body

16: semiconductor device

20: stationary platen
22: lower base

23: lower half-mold

24: heater

26: lower clamp stopper

30: moveable platen

32: upper base

33: upper holder

34: upper half-mold

34a: cavity recess portion

36: clamper

36a, 36b: air-suction holes

37 spring
38: heater
39: upper clamp stopper

40a, 40b: peelable films

42a, 42b: feeding rolls

44a, 44b: film-receiving rolls
46: guide roller

48: static charge remover

50: curable silicone composition
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36a, 36b: air-suction holes 37: spring 38: heater 39:
upper cl anp stopper 40a, 40b: peelable filns 42a, 42b:
wo e@dioves23 ol | s 44a, 44b: fil mreceiving rolls BEGI/IRpOOTAS3131
roller 48: static charge renover 50: curable silicone
conposi tionDetailed Description of the Invention
[0016] The following is a detail ed description of the
Deti®ddoscabiiser thayarhtign for manufacturing a
sem conductor device. [0017] According to the proposed
[00}fdt hod hedollamingas edetaidedt deserspiomo! thewmethed of thedayengiondor
red body. of,sjli.cone by placing the sem conduct or
Inmﬁ%%éﬁﬁn% HD wondW#frdgdc%ubjectlng the curable silicone
[00ETMPOAdcbfding fvathe btdpb&drh@thﬁ@@ﬁ&mb@ﬂémmwdiﬂumt devdeis sealed
t he sem caonductor device to conpression npldi

in ajcyreddiody e sidisprs BERIAGAS s &wgmﬁla%tﬁr fvigeniato %@ﬁidawﬂswa ecting

the &K}ﬁbl@ sHlcBHE 96&?%&@90&%@%1[%% ?@c@ bERRER Md ABRY and the
npressi on nof di ng machi ne that contains an upper

semlnanlnﬂuaoi db\muioa:ohmmmoh aldidinpl d t hat, when cl osed

et ueeze t unse sem conduct devi ce
(0081”1 o cqmPETS OB 449 f\ﬁﬁ’i‘%ﬁo?tﬁ’élsglaﬁ Brescaippicdpgld may
be ac&ﬂgaﬁiénbpébﬂlﬁe%{ﬁﬂhbﬁﬂlgf RhcHind thhi\Dnldhes SPRGFRr Hﬁ'fﬂﬁﬁd‘and a
nd the unseal ed sem conduct or devi ce.
lownaahalf m@ld, @a‘e qs(hep slededviogkther, sfienepd thg uajsqaﬂqﬂeseﬁm:onductor device
ressing,the 0_eac ,
andBORER A bRy SRl R eliPabPo TR Bee B ring

the §F3YP BSiwieeR fhe RO and tthe @isbgled Seice@Euctopdelicd The machine is
conpression nol ding machine i s disclosed,

equinHRA wmh@edmmsde‘f% vﬁcm pregsing theyumer ang loves ﬂalai%-molds to each

oot el e TPEMAR CHRPL MRSk S AR on and it ager

devfa:as Subk a$bm@k£81bn @mﬂ&hg wedchiog is §iS€las&H, &y, én Kokai H08-244064,
org B0 755 bl SOB6T35 Y st sopsaas el 2090-277551
is pﬁgf}fﬁﬁlg[?%‘r’ donSiRtaBEn BEHSOR ALCHR Sintt¥dt CondtRkBoR | Over
[0019] More specifically, the compression molding machine disclosed in Kokai2000-
277551 makes it possible to place an unsealed semiconductor device into a lower half-
mold, supply a curable silicone composition into the spaces between the upper half-mold
and the unsealed semiconductor device, clamp the semiconductor device between the
upper half-mold and lower half-mold, and subject the curable silicone composition to
compression molding. The aforementioned machine has a clamper made in the form of a
frame that encloses side faces of the sealing area of the upper half-mold. The clamper is
supported so that it can freely move vertically in the direction of closing and opening the
mold along the aforementioned side faces and so that, when the mold is open, the
clamper’s lower end face projects from the molding face of the upper half-mold and is
biased to the lower half-mold. When the lower half-mold or upper half-mold is in direct
contact with the curable silicone composition, its molding surfaces can be easiiy coated
with a fluororesin. In particular, the aforementioned compression-molding machine is
provided with a device for feeding a peelable film from the mold and the cured silicone
body to positions where it can cover the sealing area of the upper half-mold. In such a

machine, sealing of the unsealéd semiconductor device by means of the peelable film
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supply a curable silicone conposition into the spaces

bet ween the upper hal f-nold and the unseal ed
wa@esoromseict or device, clanp the seni conduct or PAE¥I20€7/053131

bet ween the upper half-nold and | ower hal f-nold, and

subj ect the curable silicone conposition to

conpressi on nol di ng. The af drenenti oned nmachi ne has a
protfetd R ol P HE o Rl A Bl A R LG g tably
sealg ﬂmrspding’ aes app pravents Santatiat of bucan freel y rmv e

in the directiaon of and op

00301 o' GPeatprementiet snBreron dolfine eita My REd<igtde win

a fe¥ B melIganTRN Por'féedi’@g?ﬂle p%élsble AR m $hd 1A¥RIrand r@dra‘dar,gecone body
projects fromthe nolding face of the upper half-nold

to a pasitipe Whicresibean @vph%ﬂel ing Waifacertbatanayvvenort e fegviegnductor

sl Ry BREL FLRDSRIEL 8 bl SR shbion

mechaiista@h@applies Lartied aé'bidnho ehef peg bty i on tHeﬂower end face of the
particul ar, the aforenentioned_conpression-nol di ng
clanpfeg BRI ths peelable dier af the ingeraiyfage 0 of the Pl e By Siitking air
frong ﬂ%l iR BottbinQul 20 V\i,;tﬂ@ s8Bhf oGt 8 Forh #éc%%@ﬁle clamper
to positions ere It -can cover e sea area
and dife mbkehngmmfach af the ppet. halfnnelﬂchroa'lsmcdsﬁ the afosseméntwged) fuction

h t [ f th
mecaPEBRGHY PG RO (oL e S oF ChOHE DT o
Alte?ﬁaltﬁl’élyn g sh@idnBedHah@h @r ﬁélﬂfn%(iﬁe ﬁéeléﬂl‘@ﬁlﬁ? lnthy He%oh@?ﬂsé’d of air-

seal s 'the seall ng area, prevents formation of

suctinur hcsles qn@ozo)}heﬁhwelamdr femﬁth@ plethpe vt At suabion doled itheg

conf Gy T gn AR L r e PR P die bt SRECRRR At e

clanSpdr k8@ TR SaRtyrfabe 8f 98 Hipbdr@Rold Rictioh lacticiis @aYRE blylBnnecting the
nol di ng surface that nay support the sem conductor

aforgagniiened 9pepiags tsxﬁérralhwmow@ Theynprehalireld mag have on its
t

molﬁﬁl‘g@hfe}gcéaac‘csaﬁfg Itﬂaﬁ ornis on %ntgllébg{hhg& %Pﬂegggngﬁﬁ toa

semiiconghiictemnél emantepladenidne pedithorpet tha rsekntwndlkwomica bF@terote, the

quﬁ$e quer surface of the seallng are ﬁ ckin

loweg lfne % HMEMRY, HaYS Heaviy ihat fermsas 15dench ef%é%ﬂ 17g Pattien

corrr%%{o ﬂ‘ﬁgfg@fgﬁﬁos&gﬁﬁg gﬁeer steﬁﬁccﬁi_d?m%g Ehlgr%g \}II:IJS] I§e(r)1}]10c())nductor

devtcheTIm‘tmpenhaif iwhd th moreablenn Heahaatismof epenady or chasingsof the mold

B T R MR T R

surfRLIfaRe Ber Mfmakf d&@ﬁﬁ[ﬂg&tﬁ%v@fﬂ@lf b5the bl @k&mne
open to the lower end face of the clanper and

comgogitign fronhe rsgalélg ar¢reduripgreaalimgcafithe sominongductor devicowh gate or
gateisg\rgﬁfgﬁ | e t 01@?(%8 to t%t over?low]c tg ]aﬁi ‘hh%lsggln ua{rgaaﬁgy BE formed

aran e side sur
on tRéIElindhgasitfaddlof he cRmGRE tHay apdies prisire td ﬁhe semiconductor device.

[0021] When in a semiconductor sealing operation an unsealed semiconductor device

is placed into the lower half-mold, a curable silicone composition is fed to the space
between the upper half-mold and the semiconductor device, the peelable film from the
mold and the cured silicone body covers the surfaces of the sealing area, the semiconductor
device is squeezed between the upper and lower half-molds together with the curable
silicone composition and is sealed. Under these conditions, the clamper that forms a frame

that embraces the side surfaces of the sealing area of the upper half-mold freely moves in
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af orenenti oned openings to an air-suction unit. The

upper half-nold may have on its nolding surface a
weao7ogsehat forns an i ndependent nol di ng por t PONJIP2007/053131

corresponding to a sem conduct or - el enent pl acenent

position on the sem conductor device. Furthernore, the

| oner half-nold al so may have a cavity that fornms an

¢ A | . .

tho LB A B LSOl ek RARAR PRI it i Jowor end
faceslsnidw trecuclding sbeface ef the pparipHrmbld)] #s-ungdddoitlse lvowee half-eold,

in.the directi of openin r .cl Qsi of the ld a
and;sealy, fhgagrip Riiod gl F%%ﬁ? ot P 1O ek ppep ool
gracﬁﬁl’l?rtaﬁ fofcH QlcARthe?tht BabR 1 uiakisdont 36Mpeitibh &illk MREaling

hal -n%l d for providing an overfl ow of tphe cur abl e '
areas tliei hadfmolsls wippsih theoroded grositine of thaimeld, andethe sumicorructor device

. ' f .seni duct or. ' A gat tes,
s s e Slreb Bk E OB S B g i ey ana e
[003Hal | Fgg. arPewlRYail StricliraEshrR b tHtecopReRidgms Idin @ectihe

_the clanper that apﬁl i es _pressure to the sem conductor
suitailg [fc(,ré::arrp/%m thayraethod ogths inveatior e this dgé\gpg, Agference numeral 20
sS40 VIREE L O TSI 80 RS A oAl
Both ppasiatd dborpsrateiintoa pﬂ&é. Thapesbetapreomplibeaniglperically driven

hal f-myl d_.and t he sem conduct or. devi ce, the peel able
resSioF A REsHiE ESSHEADAD eri PERRITEOE dh PPIIRE B ORBIHGIDY

dri\’gﬁgthé WdvasSS BRaftent iHGnS b9k, the sem conduct or

Ice IS squeezed between the upper. and | ower
[0023]| f - Reifetendeogmidnar22vwesignathea lwenbhk-rgoldibasmthat is fixed to the

B R O T T

the Fowek 86N bhie2 s TRk upferdti@acedf thaR WP REIF-nisH 3 a4 8 setting
freely noves inthe vertical direction along the

sectiffrofoe plaping griemniennducteudevigseld. The sgraicprdugtarilevics 10 aed in the

Qw, t |.di ng.surf th [
mer 8 of B i 8 Py o oS B ool OB cuips g
insthlhed] dqaed pridited yir@fit Hdaed $2al dgngl dsterces &iveh vdvhlothdrEhd ower
and upper hal f- ol ds gradual | é approach each ot her,

semiqpaduciprdvieel liofares wpmardly Mot brpewethadinmpld 33 Refrgence numeral
24 &@%Ih%tt@ga fe&ér a[’]t{ggﬁeocﬂgltﬁe’ BWG? Eal?—'ﬁﬂ)@d biket eThé H%FZ& 24 is intended

position of t and the sem conduct.or vice is
for bandihg thedpwehkal Eurohd2® anil thvsdanaeasestiesempeanturaof the

seal.in rea. [ 0022 [ sh i.n.structural . .
sermiaptecton i LR ated b md e TG e | CEPLBIG iyigpvided
witlE@Idwer BB tofee 2@ adfifs aldhenhiRY BBLiliON forlthe fie? and lower

drawi ng, reference nuneral 20 designates a stationary
halfgheldenl heanhamp stoppern 2é areingalidd @othddevegrtmsed2.a noveabl e

ate Bot h pl at r.e i.ncorpora i a . press.

100 R st icl R B G B SLBHeE Ay o B R Bieq e
movieable Gl B0. R4TeREE maRabl 3B @fn IﬂgpéeraﬁllﬁGIdtHb@der fixed to the upper

appropri ate sealing operation by
half-mold base 32, and reference numeral 34 designates an upper half-mold fixed to the
upper half-mold holder 33. In the method of the present embodiment, the semiconductor
chips 10 are arranged and sealed on one side of the printed circuit board 12, which is flat.
Therefore, in the sealing area the molding face of the upper half-mold 34 is also made flat.
Reference numeral 36 designates a clamper made in the form of a frame that encloses side

faces of the upper half-mold 34 and the upper half-mold holder 33. The clamper 36 is

supported by the upper half—moid base 32 with free vertical movements and is biased
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driving the noveable platen in the vertical direction.

[ 0023] Reference nuneral 22 designates a | ower
wh2007/098k3l base that is fixed to the stationarpCPIRDEMS3131

20, and reference nuneral 23 designates a | ower

hal f-nold that is fixed to the | ower hal f-nold base

22. The upper surface of thé lower half-nold 23 has a

{ i881dhanyRl ﬁh 97arl§@ﬁ{b 64 6f thd @yb&chalfbmold
tow@cﬁtﬁé%@%ﬁféﬁ? gw%e 6 used in e net hodpgf t he

34 isphifeedrfrorn theeamdi fmc ofithe clamper 36, anqbalaeae\mgtayeads formed in a closed

e SAHIE) Sl e Boh PRk L2 BBt 2

uppe‘f' GRIFS1 38! Die Bi8MhE forddof tBe ERmiper86 fay bedeveldpel hyomeans other

hal f-nol d 23. Reference nuneral 24 designates a heater
than ghe speingde.goby AGNEWHRIC gvlindeTnp| d base 22 The heater 24

I -
10025, "RE3RGEG hheE 3% UMbl o UL Pl il e Bftr hatt
moldiBask 3@ ah6 isinfnded £ hbatirtghtke hippae ma]fahcﬁld folddr 23 and the upper half-
machine is prqovided with a | ower cla

mOlel%‘fauSﬁé%atéhedegﬁfﬂqﬁl&“ﬁbé?‘tl?eo}é ?%rebeth‘?ate Mqﬁﬁ i%\ﬁéﬁose

refeljaﬁ‘éef i érg1539 d@g&fn gﬂ?pe?tc%ﬁﬁgtcﬁ‘pﬁe% &ﬁﬁarb MkAlci R tREuppe half-

ase 22 Ref erence nuneral 32 desi gnates
moldihasﬁ ﬁﬁeThehqbp‘er rrlahnb shepperst aandithe foves ¢lamp stopp aiplagranged

Ref nuper 3 an _uppef. h
on tfsTiEe e RERPr DBTONGS A aP e oo ERpHR R Sl SRectvely, o
that Irf"at @16%&103%‘(@ B‘Hﬁi% z1‘1'1013 4heHesidraads @SR ntepRealn@ntactiol en the
fixed to the upper half-nold holder 33. In the nethod

movedble p@tq@r@sle moveddownwers by thagrese kpisdhe uprss clagm seppees 39

-contécft%%%{orw%gg as%%ap%gzé glﬁthg Qla?rfb%%gsf)(ﬂ?sﬁt fﬁlg gfolﬁlgrhéﬁtﬁﬂed closed

posif6RléMs aicthickhesswokid seglifparatié silioenaapeposttiinflayep fatmed in
34 is also nade flat. Reference nuneral 36 designates
the sgaling#ger nmde in the formof a frame that encl oses

[Ooaisl‘de k@fe?eﬁﬁ%gfém?&ég@@%d th?d des WIF;Q%Q 1§£g1éﬁﬁlahb%nuﬂ§e%1rpeelable

e cla i s supported by
filmb hevm@ pédith ldixh énsivis duffmsent B)200N|et theﬁn@émgefmas ©fthe upper half-mold

34 agg gl}efc’ ng -B1p] c? %—ﬁggﬁ)‘%g ta\fo 2 (Ptélp;g),sle 8 16&36§8{)16rﬁms 46a and 40b
is torl%lwf:r tﬁ@%&jrfa%és bﬁth% Ré1 i %%éar 1AW dd @0 pRAehtalRcOfontdeeof the curable

cl anper 36, a sealing area is forned-in a closed
5111c9n®¢canpﬁ81tldme¢vlﬂmth§ mhaltlingenriades. Theeselablablnef 4Garpad 40b are made

36 .and h I
or TR Ra iy R G ki) DG Ry BRI
mold %@'@B@se‘@%d’ﬂh@%s@tah@d with i?d‘gatchtb thpfiodding Geng)e,ratbiyes,a
pneumati c cylinder. [0025]. Reference nuneral

pernganshmaehaical ﬁ@&g& apdheptTipigntzsoftapgsdar Fhanekg wﬁ%pe in order to
conlﬁ%}m e]drggﬁ%es pgtg gctiogs oﬁttl?enrggﬂln{ af:‘%be(ﬁtﬂa@geahﬁg attBPEle

peelable films can be exemphﬁed by polytetraﬂuoroethylene (PTFE) film, ethylene-
tetrafluoroethylene copolymer (ETFE) film, tetrafluoroethylene-perfluoropropylene
copolymer (FEP) film, polyvinilidenefluoride (PBDF) film, or a similar fluororesin film;
polyethyleneterephthalate (PET), and polypropylene (PP).

[0027] When in the method of the invention sealing is performed only on the upper
side of the printed circuit board 12, the peelable film 40a is supplied to the upper half-mold
34 for covering the surface that is to be in contact with the curable liquid silicone

composition. By feeding the péelable film 40b to cover the lower half-mold 23, it is
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34, so that the sem conductor device 16 can be heated

when the nold is closed; reference nuneral 39
waele®rgymees upper clanp stoppers that are instedT/erboems3131

t he upper hal fnol d base 32. The upper clanp stoppers

39 and the | ower clanp stoppers 26 are arranged on the

side of the upper half-nmold&nd on the side of the

. - o o i t t i .
pos:{IURS ultiht LOR oo PFRERRI kol of the i ol BERABRForbing
devietionsaaftthe Petad chreuinnaedtiicknetsafrem uBfoirgityandeidus tohiwamnish non-

. t.he, it..t.h I 3 t

o BB b B Rl e BB By B rBe si
40a THH i AOOAEIBN tHeRD GhOSSr RAENJIOD4 defyi Rasffidiént.
t hi ckness of the sealing curable silicone_caonpositi

on
[00284y er Retarencs numerdiedreand 42 designate ffengiigy rols ferthe peelable films

I Lgnate: |angi tadi d v

s0s TR o P00, AR RSP B BB RO g 3 s

40a and &0b, trbspesivetly. g shagasn de driveingpthe filimafeédin®talls3daand 42b and
the lower half-nmold 23, respectively, The%rpose_of i

the il roseivingods f ard drthaara iRsategion WPPpEtectidis ot tiifgmolding machine.
i f . :

The 1 55 L 1R 02l L0 8RBl e

attactietifto theemovdatilengiatew 8 6;abe lm Téedingaelld2b end ithenfilnd Gaeiaing roll

Ob d f filmlik terij.al [ .. DE .
b S5 PR P20 s Bhaebe e Sl B Sl TP e Hrvcture
the FRIhHOSBRSARSandB6 HR mb P& A hdnbll f&8 e side of R mold to
nmol di ng tenperatures, permanent mnechani cal strength,

the epnysieisifle hesgnf. Hlosf filnesdingrolt Admgidide iflm redeang rail 44a for the

o EHbBl 58 VS Bt Figb e VRS B SRR SR g R erence
nurdetd] 46 designdtes guiespllliefs, &t Ryerpetueiordf48dedigelidd)staidecharge
(PTFE) film ethylenetetrafl uoroethyl ene_copol yner
reme yerpnizels inwhieh fegrove slegicrapprase op dier reghblpilamAlersed 40b.
[002??]’90' &rﬂ%e&ﬁﬁ@)ﬁllﬁﬂzﬂo e PR Y hﬁ&e‘r;&ﬁ-@ﬁ&h 491¢ RKkEPRAR: molding
irlm or*a simlar tluororesin film
surfpa apdtib yippoeitd op it hataet du¢ REd) suctiod. Tied glpnpirydédns air-suction
o1 Sk ST b B b SE  ion bl

36bPwhich &fk &ﬂeh@&' i thB Rfteflside fackHI6F e %1aﬁﬁ4e? 361 THB AQ8&uckidn holes 36a
supplied'to the upper half-nold 34 for covering the

and §Gb hrecnihiatticdted toghé eir iswctivomnebanigitlhcatérbowsideabf the mold. A
sealpfrdfofRbit SRR AARES LD bﬁﬁ%ﬂfpﬁggg&igg{éﬁ‘ﬁ&ﬁgﬂ AL&ichis in
slidiing Ref@Etlieh tHe iHee® stuFfeceCAINEY Eambll 6. Thisaesl redgysrbvéitd Makage of
. of the filmfor_ effectively absorbing deviations of )
air frqpe thergirrsucdionihplag 36b pber quationdk pdiygtefly Smairmatiois fpyed for air

o S BN T 5 o .5

facep ettrhippei-hdlfimold holder 33, and inner faces of the clamper 36, so that the air-

suction action from the air-suction hole 36b holds the peelable film 40a on the inner faces
of the molding area formed by the upper half-mold 34 and the clamper 36 and fixes the
film to these faces. It should be noted that the suction unit connected to the air-suction
holes 36a and 36b is capable of developing not only a suction action but also of supplying
compressed air. When the compressed air is fed via the aforementioned holes, the film 40a

is easily peeled from the molding faces.
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40a that is located on the side of the upper half-nold
34 may be sufficient. [0028] Reference nunerals 42a
waee74s23lesi gnate feeding rolls for the peel abtBIF2001153131
40a and 40b, and reference nunerals 44a, 44b designate
filmreceiving rolls for the filnms 40a and 40b,
respectively. As shown in tRBe drawing, the film

[003&Eedi ﬂgnétﬁéél 8t e dnRRHoA R selifhotthe sdrhiMRdRER] 'dH/lEQ withld shrable

are | ocated on opposite sides of
silicomd etinmpsitmahvilenowTbeexpldined &eBiGhd , thsl Sldmxzathamft frhlél centerline
filmreceivi roll Ada f heu
CL shppienanc g el e Bt mabebls e S Bafif foper
pOSlleljl IIn ‘ﬂfﬁ? stﬁfédtﬂellﬁelfabﬂe M8 404 ¥hADIOH ﬁle heddped @mtd éiﬁfabéﬁ/w the
-nold 23 are attached to the stationar platen 20.

moldNanﬂ thei tbe semigendnctor dm@e éééﬂ sgbirethe lwier halizmald 234 dhe

u
semltc8n4urs.: or 5%%18&15 éggl %&ﬁ{l er e eqﬂﬁm Afdbd{f%w&f n%fh%gﬁ@bﬁ‘xg surface
oftlﬂaaawaﬂl(hlﬁ.ﬂﬁaldlj m recei vi ng roI | 44a for t he upper
alf-nold are vertically trerl“li;?ved toget i

h th ) .
[Ooﬁ%veaEﬂ K| Lathersideoon the fighieliems ﬂi‘ﬁj?Fé‘F%’E 1113 é&%ﬁ%@% in which
the I%Pgl?%cﬁ ﬂLJI@E{ S sudied L& ff'i%c?fbctﬁe Pé?rh%lf rﬂ@ﬂeﬁ’f' B3 ERwer end face

arge renovers (1onize whi ch renove
of thel oéalnpdr66¢iyachaﬂng thetaiesupten aiit. d hieipeatebléGmadd ig (dd. close to the

0029]. The el gble fil a fed.to.the.u r .
1fiae uaneqensdie T s o guglpfhgaifcrction Bolgs Anpndgdob. This
actu?tf‘aﬁf%’crtﬁ gd éﬁ@la’bﬁ' fArSAa 8 SR éiiqu*aéeooﬁhé cl%.f/\i%&f Wandies it to this
cl anmper has air-suction hol es ich are opened

end faq:em‘ethb coe tisredthegeelable ﬁlmé’roallamsé(ﬁd aeng éhﬂinner faces of the

B L e

poss3EiRs AiicRADsAmesCAMTLXIKIAt el f610ovWd e Shapes @éde@d@s formed on the
nmechani sm | ocat ed outside of the nold. A seal

uppgrchatrmpgld J4sandrthe ¢lamaenid duseo i yustian agtiqon dhe end fagof the
claffRPFE PAEKT S0 385, e W ol bRl ARG A in e

circuirhfegerpiabiiesution lof deagpeniial finold 3Hwith ipeedeterminedtspases from each

hol es 36b when suction is activated. An air path is
othef.orred for air that flows t hrough the space defined

[0059;t We@)?l (;nlaehaﬁa dfe f)@é?eﬁﬁe ffm hbo@lsliﬁ)&%éd hir <081 a3dinsSthe8pper

ces of the uppefr-half-nmold holder 33, and i nner
halfinaald $4 pdndt at ¢hecdamretime, 365 cigable hd\monm@)mpqsﬁumﬁ Ooin samhedmo the

pein A BB S R o7 1 RE VAR B et
the lo@r BARA{o1M 2 fSiA®Y We BthoambiihecEhiBRRicoRScobsbsitionesd that has to
the filmto these faces. It should be noted that the

be sgp;dmd@nrrgsnondtmhé capsgity of the sealing asers itiis recRmimendedto supply the
comggﬁq}ugrgprbrhgte? pc@l%ﬁ?tle%f ge\év%!hqffé Nk J}%dlgj&hyﬂa suction

Pying conpress alr. \Wen the
[OOSEEWW ERG eljslﬁivxfs the nfoﬁﬁmvd dodclatand whentirtsediveoadiabedevice 16 is

clampe?l bfe’lc\irergn the lower half-mold 23 and the upper half-mold 34. A part of the mold
located on the left side from the center line CL shows a state in which the upper half-mold
34 is moved downward, and the end face of the clamper 36 is pressed against the printed
circuit board 12 that supports the semiconductor device 16. The upper half-mold 34 does
not reach the complete lowermost position. When the sealing space is closed by the
clamper 36, the curable silicone composition 50 begins to fill the sealing space and is

compressed by the upper half-mold 34. In Fig. 2, a part of the mold located on the right
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is easily peeled fromthe nolding faces.[0030] A

nmet hod of the invention for sealing the sem conduct or
walea7og9sdd th a curable silicone conmposition w PCT/aRR071E53131

explained. In FIG 1, the side on the left from

centerline CL shows an open state of the nold, in

whi ch the noveable platen 300is in the upper position.
s1de|ffb\ﬂt1 lfHeSt:e feflldfe CLL The%llﬁ‘g fat 1‘n|VW§c}f'% Lﬁ)ggr Mm@[@% is shifted

onto surtaces o e nol d, then t

dow&emcbtortﬂuclampmgqmsﬁmnlﬁt ihs ckaaﬁpmgp@slmon cblwe@ndl‘fatdsaﬁt.haiower

.. The m conduct or de I S ced on
ClangE PR s bSO g it s E Sonef et Sppgers 39
The c%;rmgf&rée R Ebrec: reilg’c%%]of‘tﬁb Jf)‘rﬁgs 37 abdmostdie @rarﬂﬁae%
right Tromthe center line CL shows a state, in which
upwarde spthat thiglcarabld silidmg compesitiRe éO nthefspaling space 478 happer
{)d gﬂ 34 and the |l ower end face of the clanper 36
PIesgioey g the air suction-unit. The peelable film

[00340a i svﬁe&adh@hm htig-rhd18 3Agbeld devisto the cRmpimtipdsiterm atnldehe
air is, sucked through the air-suction holes 36a and

sealggtgroaria g a6t £ PESEbsdBickiRss, pBeruBble stlicoRs aAPesHiqmY
com?)ﬂe‘#el;f "ﬁX? t seﬁllf'l‘%_réjeé 'I@s%ho;iﬁi iRAReGI 2 )i $hel st.uilé & tgg' fcRRd on the left

ace t'i ne, peel d b
frons ﬂml@edtedirmr@ tahemnallngagris famed befwdeh eha:ctcmnqsrqrort&ﬁl chhe typyeer half-

mol] 34 2ahs TRE IR Do Boseut eleh ThestsRe: RAPmpiEas desgends to the
clan‘iﬂlﬁ%(g@élﬂléﬁ Yhe %atp Heaivée%\%ﬁe ﬁﬂ%r ﬁmlewaﬁa labféfﬁlﬁij

e upper f-nold 34 and t he cl anper due to
disappesrs; aod thereuzablé gilicorErrempositiba & completely dilla ﬂ;ﬁeﬂeak‘s@ He%

1008857 o8 s PR o £ ne Rl Rl oDl ARTRR 25 Bt i

clan@fedtvigthe pREEbIba]lfn-4valadd 34 ReyroFdied halihy eda sPRESSly sealed by
Il?{rom eac%@ot her. [0032] mlwcr)%e Ii;Zand t he peel abl e fly| m

the ojaapprs3op hesssalingyypesationsge bp 6P1risg auhwitheytdeakggrpf the curable
sﬂlcgﬁ% I:o c!esﬂéo?froﬁ'f‘?e ?etah%%greg %nd JEE W H%lﬁga@l.@}ng are formed on

I'S supp |ed nte
the wppee t)act: oﬁﬂﬁrp.ﬂmiél difvait beedpl® wih tfieuts ewps; Ol‘ilajm&tveﬁness caused by
i ch has been n the | ower hal f-nold

suclyGEpseion be SPHEDE LN POIARRETBOBHILIS: 19 o licons
com?@ﬂﬁ@ﬁ' Idak@Romhé BBlinDaReatvtheAGhS MRARLORRAICER UEREP 96 ijssclérﬁped in

he capacity of the Sealing area, It 1s recormended
the mojsh The tdveer qnedp’dslfﬂmowblthatnﬁamﬂed ogteathe lawer syrfacemf, the prlnted

f 0033] ,EL.G .2 shaws
ciroi bt 12 2185 80 otk RO e ep oo B R e R e o
uneveédinkss df'tl?é@ﬁﬂin@ﬁtdf@%ehﬁ&)ﬂdﬁ%f d&atd soalad t}%%eﬁmmah@or device

upper half-nold 34. A part of the nol d | ocated on the
can pepropsilyecaledom t he center line CL shows a state in

[00%‘]]I ch Atfﬂf th%p&l%blg]gilf:oﬂ%ocogqposition 50 is heated and cured in the closed state
of the mold, the mold is openéd, and the semiconductor device sealed with a cured silicone
body is removed from the mold. Since sealing was carried out between the peelable films
40a and 40b, the cured silicone body does not stick to the molding surfaces, and the
peelable films 40a and 40b are easily peeled from the surfaces of the mold, so that the
sealed semiconductor device can be easily extracted from the mold. As described above,
separation of the peelable film 40a can be facilitated by blowing compressed air through

the air-suction holes 36a and 36b. After the mold is opened, the film supply rolls 42a, 42b
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34 is noved downward, and the end face of the clanper
36 is pressed against the printed circuit board 12
wao b@av/ogspports the sem conductor device 16. TheCT/pRes7/053131

hal f-nol d 34 does not reach the conpl ete | owernost
position. When the sealing S£ace is closed by the
cl anmper 36, the curable silikone conposition 50 begins

and {8 £l ﬂec§ ?ﬁﬁoﬁlﬁ 44ragma 36 Greativhed %ﬂﬂﬁ@?&;@%l@ﬁhﬁsﬁﬁ)a and 40b
upper . In Fig. 2, a part of the nol

are temositdkfomrthe old ﬁogbthsn wish thecenled @em@nn@rdwrrﬂ@m@ is

003l BuFNED RV s YORST o BRI g b

invefliANiNG tRO8HPer Side of fiR Bolded porEion of flithteIntiBihg Gl of the
stoEPers 26 cone into contact wwth the end faces of

upperthelfupeldr34ds alsp det. Sseppwndn thy drawiags| theintergedisierositions
betv@e%ﬁ bt oﬂ@%@%ﬁﬁgﬁé@ﬂgﬁdﬁi% c?ﬁnssl@ra'r@ﬂﬁ rﬁzd %}%518 %E cﬁﬂ"cﬁrough the

he curabl e silicon
cured @ﬂi@@ﬁdz bobdNl 45£hdl the ptisted erbuinbospae éompaﬂa’angﬂm sealed

prescribed, thjckpness. [0034] Wen th hal f
sem@an@ef&r dgsises g g idyal RiseRy CYbIE S8 P ethé(én%aélan?ﬁamg

saw aiﬁ&? CI,lﬁln %{e{ﬁ%& &k FriBetdes Ghé &%@dlﬁ@ fa‘ég BF%’ufprIehalf-mold 34

i'cone conposition 50 conpletely
maysmqirowgechwah caﬁﬂesﬂnaWDrrenpdﬁdGo tixe mpnnurtgocmtms of mdhgdual

TGS, Bl o B 15 ST G n BBl coio
A séﬂﬁk&mﬁ'cﬂ)r %éseﬁfeoﬂy émﬁn&fs& alines hithod ¢8abe bﬁmeﬁdwm@ln

t he upper hal f-nold 34 descends to the clanp
semjsoniludtentlevideeby aptine theeasseratls thyppeh th &lelﬂtehhm% bstmmdhe

eel abl e fil | sappears, and the curable silicone
neieh BT Enutlo: B

?etely fills the sealing area.

[001{8@03 SIrh&ctesletsilions thapesitdn sulablRadi the peksefitdnveagion cemprises
16 that has to be sealed is clanped,via.the p | abl e
at lepst|the fpdlewargicanpRongats; ﬁeﬁﬁé\nfpeﬂ’ﬁﬂ@a’élé%ﬂ sikigp nﬁraég Bxa curing agent

for J&S@ng s eafk%%f&%mteﬁﬁo%dmﬁ()néﬁ ? lce'n’% b¥ Ig]oentalmng an

ion can be carried out wt age 0
epoxyugrahp and iray bemepresenfediyt i on fromt he seal ing area. In

t he case n wr erns are for t he upper
(AnrgassarorpaIgrR PL AR %flﬁmntg e 8 Pt o
st eps, éﬁ%SW%yaeﬂwﬁé e 3 922 such steps can be

absor be eel a a, so that no curable
In thei ﬂonnuﬂaeRcdﬁ%p@@ R | e theerakns ofr dififiereitend dgsignaje apléenallyi spbstituted

d
univefp R RaF Bt s SRR aloiog b LRE Hy R iboleelips: The
umdamf@h c&@éafra@regx@ﬁpg & Y dxRinplified by Hiethybcakyl, grap#l, Baxyl, pentyl,
absor due to 1ts resiliency in the thickness

or ammléaertaﬂlﬁyrh grqupe vigitk wBxln butsnyf pemienyl.Hiegrmdsy apfimilggalkenyl group;
phefif Hofi3 'Eg“fglp oF Q%Yfa? 1 30ublnzd Bty E 4 4EhAk: AR Ffoup;
chloromethyl, 3,3 3—tr1ﬂuoropropyl or a similar halogenated substituted alkyl group. Most
preferable are alkyl and aryl groups, especially methyl and phenyl groups. The epoxy-
containing univalent organic groups can be exemplified by 2-glycidoxyethyl,
3-glycidoxypropyl, 4-glycidoxybutyl, or similar glycidoxyalkyl groups; 2-(3,4-
epoxycyclohexyl) ethyl, 3-(3,4-epoxycyclohexyl) propyl, 2-(3,4-epoxy-3-
methylcyclohexyl)-2-methylethyl, or similar epoxycycloalkyl alkyl groups; 4-

. oxyranylbutyl, 8-oxyranyloctyl, or similar oxyranylalkyl groups. Most preferable are
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[0036] After the curable silicone conposition 50 is

heated and cured in the closed state of the nold, the
woredod/ovs2opened, and the seni conduct or devi ce BERIRM07/053131

with a cured silicone body is renoved fromthe nold.

Since sealing was carried out between the peel able

films 40a and 40b, the cured2silicone body does not
gly@dd:gMlkdybahdepoxpt bl stliyd léi[kfy@?%ps,%@ﬁediaﬂ@ pg@hﬂbkﬁ)rf)jf)ﬁrﬁd 2-

40a and_40b are easily peeled fromthe surfaces of the
G.Arrpogycysiphery) etybeobp- ed seni conduct or devi ce can be

il I.he ; o
(0033 SoFbiit e AL RfafiR, B0 e S SAERRCRARMF S0 mpte %
or niwyre trindwhosy prederpbly o emblader ortrivre b R tshkowit ibe iy teir@ups. If the
conlf Py PGP0 Bt Ho eSSBS, b e imp
adhﬁsg%: AthbacBdrRBCS AR m@&ﬂnfcgﬁstféﬁ qg'laecufré*@%oﬁg %og?.g?enyl

are renoved fromthe no toget her wt e se
groups s masiur elorablrearytgroupOdsighaiddy R3. shows a

100§TE A B FRRLAS REaEn i lF nUFE oY e ot e fllowing

condi€lbhd: O 4 & of8; At < b KIS, dicngo susfpE@e: v cg he URR®e above unit
half-nmold 34 is also flat. As shown in the draw ngs,

formpe of sibstimenli (@ p “pdisianomberttbatsheows hhate 0f sifdrace unigs represented

eRi duct chips, 10.are intended for. naking.a cuyt
by R R0 BT BT BB R rBH E R s e ey of
silogdneanits rdpaaested By fiiy fosapRr RESi0G),,[théh foR ahpdving viscosity, and for
sem conduct or devices into individual pieces.” Cutting
detogigrating hapdlabibiy srskvierkability of the agmpesition, dsie recommended to

profY £ 4 gt 8 T B bl m ) TR ER, Ul b Sppgomi

fornaudd _bﬁﬁcﬁ@ﬁtﬂleﬁﬂﬂla, EbTRU UL B shdw$ r8s of AU represented
sem conduct or chi ps 10, so that each chip 10 is sealed

by theytrgaitiy B Si0pm tut for peeysaiing seaking\afithe prasens avmpentut toothe

.ai t, int
aESETL o ALTE B 10 8, SR B
mechasentistryngth avargdpprdieiacembeulbt Weigh) 6f iwe@dniniided to maintain “b”

. .nei ghbari ng sem conduct or chiéps. [0038] The curable
in thejrpigedf @ £Bgb&i tindhe ahaveamitdomaila pheA Py @& dme number that shows

o ratp B S8 LGB SERe by BB hmlER s B BEPRAGE™ >
handighdlity dndrwahals[ityof thesinipositivg, addfog iapiovapedheaiPpdpstics of

VN R I C O
to pllé)ggigifugia %2&@‘6‘?'@%c ué formula: (R2 2Si0 2/2)b

[0041] It is required that constituent (A;) contains in one molecule at least two epoxy-
containing univalent organic groups. Although there are no special restrictions with regard
to the amount of the epoxy-containing univalent organic groups contained in constituent
(Ay), it is recommended that an epoxy-équivalent number of the aforementioned
component (i.e., a number that is obtained by dividing the mass-average molecular weight
of the aforementioned component by the number of epoxy group contained in one
molecule) be in the range of 100 to 2,000, preferably 100 to 1,000, and more preferably,
100 to 700. If the aforementioned epoxy-equi\.falent number is below the recommended
lower limit, this will lead to decrease in flexibility of the obtained cured silicone body. If,

on the other hand, the epoxy-equivalent number exceeds the recommended upper limit, this
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In the fornmula, Rl, R2, and R3 are the sane or

di fferent and designate optionally substituted
wariovabses hydrocarbon groups or epoxy-contai nPCJP2007/053131

uni val ent hydr ocarbon groups. The uni val ent

hydrocarbon groups can be exenplified by methyl,

ethyl, propyl, butyl, pentyll3 or a sinilar al kyI

muqeitﬁeﬂopedﬂderaﬁ&abﬁdylo\flthe &Hﬁﬁn@ﬁdon &Qﬁécﬁﬂﬁical ﬁ@sgﬂm&nd alResve
sim lar al kenyl "group; phenyl, tol xylyl, or a
chawicietibtins odithd cugedsipeonseogyl Corph@wet éyb magconsisfiafianar

e oS TEM fk  pLAPRTRE s oo

morRfties! Blitr€ ar® spedidl regifidtiGis\itigregaifsto tikspgte ioflbonstituent (A;) at
Jethyl and phenyl groups. The epoxycontai ni na
25%nk C\rﬁwﬁpleowaahmnsg 1§ #rin BSold 8tafsh ftrcam e fguetied for

T
viewmmyufibettaheisyibilite with othé-chpénenonytingiroveinilability, it is
' |, 2-(3, A4 3 . .
orefREphp B985 SHISKHIOR B2t HYTUEgIn A5°G; Afspeghere are no special

restﬁE’t?Bﬁé GVifH 1RghrMb n?a!sl‘ﬂber%é’tﬂ@l%culﬁf W@?glrif @’frﬁblng’tﬁhé’ﬂt (Ay). It is

8-oxyranyl octyl, or simlar oxyranylal kyl groups.
recquuaémtedphaveen db puivideapadskayEragh thodgnosey oveighs an fhgl ra%d«;ﬂ 500 to

3-gl yci doxypropyl and 2-
10@9 i%%lﬁy?é@ 11%869”) ethyl groups. {0039]
[0042]" t hexfoRm@ntibAed dRsEROWE Al PédilexcRPlified By Yor@pouhias €,

preferably 50 nole % or nore, and “rmst preferably 80
reprggsingssh by therboranudge gigen bel@wfmh@e be’,abysangr‘stpave the Sampgemeanings

as dAREMVE, &@“Xl ang RInhdl b F&ﬂ}#ﬁm%% a1 g “k‘o*"ﬁfe Jumbers

reconende thi's wi el ther 11pair adhesiv

which gdtR 6t @ ifslldwisg @ondigene eae< aech 8 eal' <11.2;80mkhic'af c"p< 0.9; and
cured silicone body. Phenyl groups are nost preferable

0.2 grey(c' edups” designpiestacttghpidrxypippplapun, and HE” dessgnates a 2-(3,4-
and "c" are nunbers which satisfy

epo%%cgn‘ﬁ%‘ayfy&/\?t%l%%%ltl ons: 0 <a<0.8 0<b<O0S§8;

[G(QHZ)Z&(El,Zfa [Ca;siepd.(a + b + ¢c) = 1. In the above unit
formul a of substituent (Al), "a" is a munber that

[E(@Hdv@l(%l/z}azige[{iﬂ‘l gilt oxane units represented by the
e af orenenti oned

[G(& #mtg lﬁ&méﬁgﬁ LO§/bEt[%?\ﬁ]5§{bo3fzﬁ]S| | oxane uni-ts
[E((EHQE BihAt.€ (CHY),Si06:]f mmagsfﬂ)mﬁgSl 0 3/2, then for

vi_ng Vi cos ty, an or etorloratlng
[Gdr’rgpr%i?’aﬂbﬁ? g%@i’d awor kabi lity of the conposition, it is

ovide "a" in the range of 0 < a < 0.8

[Ed}ﬁ(g }%l‘g‘fﬁﬁ@h ‘3<acx O 8. In the above unit
[G(CHB)TSi%/zﬂLf[CGHE&OB/t]UéﬁHsSl%)]p 'b" is a nunber that

GGl Ao Sioeo BNy b vent i ng soaki ng of the

[nggg-;@g{]g [@Qimggp.ent to the surface of the cured silicone
for ]prow ding the cured silicone body wth

[CoRA Oy oS0

[0043] There are no special restrictions with regard to methods suitable for the
preparation of constituent (A,). For example, such a method may consist of co-hydrolysis
and condensation of a phenyltrialkoxysilane and an alkoxysilane with epoxy-containing
univalent organic groups, e.g., a 3-glycidoxypfopyl—trimethoxysilane or 2-(3,4-
epoxycyclohexyl) ethyltrimethoxysilane. Alternatively, the method may consist of

dealcoholation and condensation of the aforementioned alkoxysilane having epoxy-
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mechani cal strength at an appropriate nol ecul ar

weight, it is recomended to naintain "b" in the range
W®@2000/0998R3 < 0. 6. In the above unit formnula of ¥EWYR2007053131

is a nunber that shows . a rate of siloxane units

represented by the formula: R3Si0 3/2, but for

i nproving handlability and vidr kabi | i ty of the
conCAilipg ShivaleAt orgitic fgbdupl 40\ fdopellsitixage PHBREALd] @FoRk

the cured body, mechanical properties, and flexibility
obtgjped hphydiplysis @aéyondepsat@nmé@mhﬁ@dawa aresilspeof de "¢ in

phehl}‘l?néfl 1léHe( %ﬁther fhefhiod ‘n?ay dof0ddds 11yrdrdsﬁgfa§?ﬁ' Ffé grg?l%fi%aving

const it ntains I’n one
an epogyconninaigumgalenmtiovgdnéngroopgand i @eaopslysitbtdne bhghing silicon-

bork i diteS BiFeRr LB ORI P RS IR P GRS ¢

phefR¥Sor6 ARGAI 'oP E?hérﬂ/lt?ﬂﬂ&k%ﬂéﬁg fn ﬁr@#)}esehée dS dlgleﬂwlchloro silane,
recommended an epoxy- equl val ent nmber o

or azfimianslane m@g byhrpgerebanded hedrogai atomiseFhe fodlpwing methods are

divid t.h
alselOs R Sortitnd bl 4 P R BB By e e R obe Bt ity
betWéentn ¢t @aropblysidloxaie PRparadl bg%hgzaro%sl andtcBRddmmnesh stfa

100 .to 2,000, preferably to 000, and nore
phepylgichiezpsilane opa pb@lm@lkomfsﬁan@ and & ceprbymproverdimethylsiloxane

SRS RO R SRR, TGl

trintettyylsiloikigroeghs oria edpcﬂj/mblc@frtedlhﬁdwlmllo&anwéldtahﬁet@‘yh{él (3.,4-
hand, .t he epoxy-equi val enf nunber_ exceeds, th
ePOF?é%Y&lﬂbﬁﬂaéstB&@ﬁéPg@qerﬁappedt aﬁibg%o plegylanigrminalswigh trimethoxysilyl

~gr01§15é‘ ihd Yui®h dq0BivFRMPRE AR ftl%eoére%‘ég B B g&tﬁlgﬁ%teﬁveen an

adhesi ve characteristics o he cured SI I cO
orgmpylysﬂmmc remposed OASoxaay unrbmmpmserﬂéd hyl formula C6H58103/2 and a

T T MR A T T W

ethyd} SildXang;Rad lcéllrylh Duf éu?&qz Sy ivth b SOR! He bﬁes&rﬂ:% otadhSic or
of constituent ) at 250C. For exanpl e, whe

acidigerial wtllp@ﬁ’fee(mm)org@opﬁlyalcs@m dorspesed of floxean uhis represented by

SIS, LML LU LB AbEY S SOTRATE v -

(3, 4e§pohp¢§tchiheml)36ﬂhb]}l siloyan, hﬂitl @t:ﬁﬁrc EREMORAEBkMmeand
roved handl abilit preferabl e to have

[0044dn st Commrpent ARy may aisq becfspr&SW%HAziaohprgmoyglysﬂwm of the
:hH@Wﬁg né&ﬁﬁhﬁh restrictions wth regard to

aver age rml ecul ar wei ght of constituent (Al) . It
i's reconﬁmeﬂdedR i&m@ﬁwﬁi‘z&%ﬁ prAvi de mass-aver age

in the ran 00, to 10, 000,
In t}l?rgé %ﬁiy op atea an Oewaﬂwgﬁsz tut,@@ yrivaient hyslegarbon group which
is fréQSirshiuedd ;{lﬁﬂa)itl@ Béhd3es %mé}iaﬁiﬁ%% &Xu&pﬁfbﬁg% the following:

represented by the formi e gl ve el ow,
methyl; ethylppropgl, bhverkeentyd heayle onsmilanglkyl groups; cyclopentyl cyclohexyl,

cycloheptyl, or similar cycloalkyl groups; phenyl, tolyl, xylyl, or similar aryl groups;
benzyl, phenethyl, phenylpropyl, or similar aralkyl groups; 3-chloropropyl, 3,3,3-
trifluoropropyl, or similar halogenated alkyl groups. Most preferable are alkyl groups,
especially methyl groups. In the above formula, R’ designates a bivalent organic group.
This group may be exemplified by ethylene, methylethylene, propylene, pentylene,
hexylene or similar alkylene groups; ethylenoxyethylene, ethylenoxypropylene,

ethylenoxybutylene, propylenoxypropylene, or similar alkylenoxyalkylene groups. Most
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as defined above, but "a" and "b" cannot be O.
Furthernore, "c' " and "c" " are nunbers which satisfy
wo b@7ogiskdwWi ng conditions: O K c' < 0.8; 0 < CPCRJER0®/053131
0.2 < (cl+ c") <0.9; and 0.2 < c'/(c" +c"); "G

desi gnates a 3-gl yci doxypropyl group, and "E"
desi gnates a 2-(3, 4- epoxycy&l ohexyl) ethyl group.

pref%%%é %lkgf/ gT %{o%é? eE l’ﬁlgl th}?éxfe] g?rf){(%(m ﬁ%’%)é%o%e%]é%hﬁ “m”isa
an ift€disHudl 18R gmat[eE(h@&lsl) Thslr@ﬂbearep(esbm s @gre2ifpolymerization

of S pRB P PSER I o Byt e of BT ek ey

) ded
v1ev@bo[11@|d$ ?%Z@d ﬂ&lb{égﬁ%gg@q%zb%%?oﬁ[?egs %@2 'b%}zat i#Gecommended to

have{ ‘@amwmg greétel[ theg) &/ Alfkough drag preTieeipecial estrigtions with regard |
tf bCh 10 ods suitable

to tREBBLAmIL ST o e R et Sed O OO 2 S e,

[0045)Cch &n mataboab foryulaptAaT &ta sfoxate fyidudlrydica repdsented by the
condensation of a phenyltrial koxysilane and an

follgyyig ayapgapat {Hrmyl aepoxy cont ai ni ng uni val ent organic
groups, e. g 4% ropyl -trinethoxysilane or
2-(3,4- e %:(30 %é%?g %w/pgyl trimet hoxysil ane.

In thdl foamulat R’ éésg,gnateb epnmdhlgd;uhﬁyuted psivalenplfiydrocarbon groups which

are ety en e il SO h eoms o e e R i e
grmq;s QY Qb@sfédgy?er%lg NARRNYESE hIR¥PABuM, Ei’be@iall?%&lthﬂ @D,

bt ai ned hydr ol ysi s and condensati on

Fuﬁbmmgrb,tm itlshabove Soriavas “87 designaies & slagllecb;ayé if¢rd:m>@d1ng to

. aforg’iﬂg’?tﬂoﬁieﬂ? i laygcfgo genyatom netc’ gr%tup ?gpr@ég{egsol |a¥01%1tn Strfon%% Kﬂnan €poxy-

containing univalent organic group, or an alkoxysilylalkyl group. Groups designated by R*
may be exemplified by the same groups as given above. For example, the epoxy-
containing organic group may be represented by 2-glycidoxyethyl, 3-glycidoxypropyl, 4-
glycidoxybutyl, or similar glycidoxyalkyl groups; 2-(3,4-epoxycyclohexyl) ethyl, 3-(3,4-
epoxycyclohexyl) propyl, or a similar 3,4-epoxycyclohexyl akyl group; 4-oxyranylbutyl, 8-
oxyranyloctyl, or a similar oxyranylalkyl group. The alkoxysilylalkyl group can be
represented by a trimethoxysilylethyl, trimethoxysilylpropyl, diﬁethoxymethylsilylpropyl,
methoxydimethylsilylpropyl, triethoxysilylethyl, or a tripropoxyéilylpropyl group. In one
molecule, at least one “X” must be a single bond for bonding to R in the aforementioned
diorganopolysiloxane. At least two X’s in one molecule must be epoxy-containing
univalent organic groups. Preferable are glycidoxyalkyl groups, especially 3-
glycidoxypropyl groups. In the above formula, “d” is a positive number, “‘e” is a positive
number, and “d/e” is a positive number in the range of 0.2 to 4.

[0046] There are no special restrictions with regard to molecular weight of constituent
(A2) but it is recommended to have mass-average molecular weight in the range of 500 to
1,000,000. Also, there are no restrictions with regard to the state of constituent (A,) at
25°C. For example, this component can be liquid with viscosity in the range of 50 to

1,000,000 mPa-s. The diorganopolysiloxane of constituent (Az) can be manufacture by a

method described, e.g., in Kokai H06-56999.
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an epoxy-contai ni ng uni val ent organi c groups and an

or ganopol ysi | oxane havi ng siliconbonded hydrogen atons
w@e@paysed by cohydrol ysis and condensati on of BCT/JP2007/053131

phenyltrichl orosilane or a phenyltrial koxysilane in

the presence of a dinethylchlorosilane, or a simlar

sil ane havi ng hydrogen- bondéd hydrogen atons. The
[00433' | o ng 55@5&?0@&1@ il orPfh%? bBhiSin c%ﬁ§tItMérﬁQA%r cBhstituent

reactlon In t presence of a basiC
(A at ahmretxd’tomsirtuans (01310) an@@‘b;l)ylsn ltaneat fpasipdicenstityent (Az) is

SIS nd conde
also et bie ot er TRAER; ) esmtise spastityat (Analopg g in o
mlxﬁ@@whmr&eﬁstﬂﬁe@ (A )nﬂléw hid Aospasial RBicomek il tegard to the
(3-9l yC|doxypropy ) siloxane capped at both nol ecul ar

constisvent HAd) VheRcRMPPNeRs (4 isH mixkyre 9F sessitusatsd Achb(Ambpt it is
recoggggnd%d Wfﬁ%\é xy éﬁ@g%ﬁﬂ%%ﬂ%@gf 0. i % g@ﬂé?)r%'%rta‘ﬁly 1 to 500, and

XyCycC si l'oxane cappe
mostptefatbigr Otie 20D paltsbynintss fef i1 08 baoxlyssinasd ofg:bnsmﬁent (A)). If the

o) s 0 b B 0 B SR s
[ t r
i SBRERRESSEG TGS L BB STt ot
hand,i thexa@rnent epnsiitegnt I(Agj emexteldy the{rﬁec(lﬁmm@pimppctylumméﬁ;el rpnge, this
rrying.out an equilibrium
Wﬂlr”éﬂ%?%&ilﬁcf)ﬂ %gthi‘)agt@’é‘ﬁggo%? Sgtl‘?)‘by c or qam di ¢ catal yst

00493t Weqmhe Al 168 hh BY RN GRMPP dHenSthh10HM1€ into reaction
[ 4lﬁlts reprelggen dg?y fornula C6H5SI 0 3/2, a cyclic

withhegtobry lerqups gif peintioneyp tA)and)is ssdddenening the cemposigondiisy |

contpGards SpRETRLT & pSumagod Shthipieedly SRAR (il pjeayig o or

mor8 Q‘uﬁ&l@hﬂsg%ﬁ;%de&mvé A2 he@pOkPEGAP LR dxamphs of Ehet he
fol | ow n%ugeneral formula: A - R5 - (R4 2S10) nR4 2Si
aforempgtioned Tunqtignglgroppsagithe folawingspramatysman gffmpﬁo%%w%m

i AL S DS I R0 B SRR 0 i
anhﬁdrode gogpsomerap® grhupst add s:lmnkggronm, Mdst pmifdrylble fionothg| |

Vlewgfe%dﬁ eml%afé% e Pyt lrlfe%%%re}a? blﬁr' P @pys Gy other words,

prefébé%le%ﬁﬁ@blne&r BB‘ Sa ccﬁﬁﬁdﬁﬁh thatt QbMtains )f)liéﬁ/dhc lﬁl'ﬂro?dylrgfo%bs Specific
aryl groups; bénzyl, phenethyl, phéenyl propyl, "or

examph:s bﬁsuchrcahipphn@ﬂr wa e, foBowhigoplmobpyiolacresing cresol novolac

resnﬂfo yspﬁ?r@?—% &%% Somp “1%1 Ln?}‘: alé}lgﬁgagg nrgglrelsq a%ld k¥gang (i R%8Res that
contain phenolic hydroxyl groups. Preferable are compounds with a phenolic hydroxyl
group number (which is a number obtained.by dividing mass-average molecular weight of
the present component by the number of phenolic hydroxyl groups contained in one
molecule) not exceeding 1,000. From the viewpoint of improved reactivity, this number
should not exceed 500.
[0049] In order to improve flexibility of the obtained cured silicone body, the
organosiloxane with phenolic hydroxyl groups used in component (B) should be one
represented by the following general formula:

R%SiO(R®,Si0),SiR%; .
In the formula, R® may be the same or different optionally substituted univalent

hydrocarbon groups or univalent organic groups that contain phenolic hydroxyl groups.
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15

especially methyl groups. In the above fornula, R5

desi gnates a bival ent organic group. This group may be
wez@mpdists ed by et hyl ene, nethyl et hyl ene, pr opRdEM2007/053131

pentyl ene, hexylene or simlar alkylene groups;

et hyl enoxyet hyl ene, et hyl enoxypr opyl ene,

et hyl enoxybutyl ene, propyl eddxypropyl ene, or simlar
Tlle%i‘sbéie‘ﬁi‘ﬁifdéé&éﬂ!&? gx%ug£ AP S hRIRdeHA ﬁao% eofamm 8RS and

gr oups, ‘especla thyf ene groups. In the above
arylfgwupslaea prefarabls, md a)rﬁ whithegethylempdaiheny) groupgraeamest nréfgrable.

S nu S.the d ree of zatlon
The gfeqiifeSiaRiT A BTy ST ametine Sogntr eReal TR bRt given
beld 3 ﬂle%rthﬁlﬁe BP{hQEdJé@upd:!Ré dbdipeated Vet brgdiic foRpS Bpecific
flexibility of the obtalned cured silicone body, it is
examples afrthe dEerementiengd organiegrgups are therfollpwingaethyleas, 10.

e ORAD SRR e 355 Ao Lol By ot
ethydstoepethiefs, efiildhkypiopilege, &B@"l{@ofiwlﬂweﬁe, ptépylémoxgpropylene, or
si | gxane resi dual radlc;k@,ggp ;ed by the foll ow.n

mm%@r@,llg@@o@gml{(ylpgq; URS P(r y)ede e upsy aztflénost preter gble are
pro éﬁ | a, R4 designates optlonally substi tuted
n|v t hydrocarbon groups which are free of
[0030)sat urated al i phatic bonds. These groups may be
figd by the same groups as above, preferable of
e al kyl groups, especially nethyl groups.
re, in the above fornula, "X' designates a
bond for bonding to aforenenti oned R5, hydrogen
ato ghoup represented by aforenmentioned R1, an
_ Xy tai ni ng uni val ent organic group, or an
al koxyf | yl al kyl group. G oups designated by R4 may be
exe fiG&td by the same groups as given above. For
exa , he epoxycont ai ni ng organi c group may be
ke re ?ed by 2-glyci doxyethyl, 3-glycidoxypropyl, 4-
ybutyl, or simlar egC|doxyaIkyI gr oups;
2-( ,erﬁbxybyclohexyl) ethyl, 3-(3,4-
epoxyey,cl ohexyl) propyl, or a simlar

3, 4- OXécycIohexyI akyl group; 4-oxyranyl butyl, 8-
é?{ifﬁ%; Etyl, or a simlar oxyranyl al kyl group. The
tri

l'ylal kyl group can be represented by a
IerthyI trimet hoxysilyl propyl,
dlnethoxynethyIS|Iylpropyl
met Phet hyl silyl propyl, triethoxysilylethyl, or a
—RA4 pr gpxysilylpropyl group. In one nol ecule, at |east
on\ " Xy ~gupt be a single bond for bonding to R5 in the

af orenenti oned di organopol ysi | oxane. At least two X' s
in one nmlg il e nust be epoxy-contai ning

___R7 A
=
—R?
G
HO ?@OH
CHj
[0051] In the formula of the organosiloxane, “n” is an integer from 0 to 1,000,

preferably 0 to 100, and most preferable 0 to 20. If this number is below the recommended



uni val ent organic groups. Preferable are
gl yci doxyal kyl groups, especially 3- glycidoxypropyl

w@e@ape9823 n t he above fornula, "d" is a posi t i RET/JP2007/053131

nunber, "e" is‘'a positive nunber, and "d/e" is a
p03|t|ve nunber in the range of 0.2 to 4. [0046] There
are no special restrictionsl§ith regard to nol ecul ar
lowdlGin@ 0 thiQfwiff & ﬁéﬂf Bmﬁbﬂﬁ&@ﬁmy&omgoﬂeﬁt 5RO dhdr8of with
ave ‘'mass-average nol ecul ar weight in the rangé of 500
compmmeOQD 000. Also, there are no restrictions with

o002 b ek RGBSR b R A o P Gven

beloky I fh% fHRGR g FornRflad, Ox°1isGRGnQRLE HERAeeh. 1 aitde20, and “y™ is an integer

dlorganopoly3|loxane of constituent (A2) can be
5 Dbetwegndfaadtllre by a nmethod described, e.g., in Kokai
[0&%@6 56999. [ 0047] The conposition of the invention may
ntain constituent (Al) or constituent (A2), or a
e of constituents (AL)H&Nd (A2), but the use at

Le@st of constOHuegH; (A2) is alsa=possible. In
(b sibgoncamantri ol e

[ se constituent (A
ate no speC|ak»QesCcht|ons wi th

tuent (Al). There
egard to the
constituent (A2) when conponent (A) izia m xt ure of
Oconstituents ( ﬁ an. (A ) but it is commended to use
comdt i tuent (A2) §n anount of 0. N\ to 800,
: ably 10 to 200
S by mass per 100 parts by nw of constituent
(Al) . If the coil erftMsof consti t uent (A2) is below the
}CHQpconnended lower limt of the above roumger, this wll
‘ad to decreasecyp flgxibility of _the obtained cured
gne body. |[f], on[the other h4 t he content
: CH(%)'SEXQE Uscﬂzﬁé'zq'ézc enge®upper linmt
e range, thJ Wi |kl i ncrease _¢53|ty of the
obt ai ned conp03|t|8n 048] The curing agent (B) for
an epoxyHesin is a conponent t haHoenters into
react=ef) With epoxé?"bro ps of conponeat (A) and is
used b i h ponent i s
Cécj-i CplgCﬁ dnpound ef C(P_PCH%f cont ains in
pi—ecul e tmo oK}ﬁDrGngnct|onal gr ot Heeactive to
theceﬁgxy group. Specific exanpl es o&»ghr
Btioned functional groups are theg oW ng:
Ary am no groups, secondary am no gRE hydr oxyl
ps, phenolic hydroxyl groups, carbox £ acid
10 HJ 9roups, aci d anhydri de groups, nercapto groups, and
silanol groups, Most preferable fromthe viewoint of
better reactivity apd Pt |ife are phenolic hydroxyl
groups. In other wo pr ef er abl e conponent (B) is a
HO_conpound that conta phenol i ¢ hydr oxyl gr@tps.
ific ?Hs CHg
CHZCHZCHZ-—Sl,i—o—Si—o—?i—CHZCHZCHz
CHs CHs




exanpl es of such conpounds are the follow ng: pheno
novol ac resins, cresol novol ac resins, bisphenol-A

wo ype/ogmsepounds, or simlar phenol resins; andPCT/JP2007/053131
or ganosi | oxanes that contain phenolic hydroxyl groups.
Preferabl e are conpounds wth a phenolic hydroxyl
group nunber (which is a nu@er obtained by dividing

mass- aver age nol eculag _wei ght of the present conponent
ﬂig;g

by the nunber of p ¢ hydroxyl groups contained in

one | ecul e) not efi ng 1, 000. Fron1the Vi ewpoi nt
inproved regg}i vty tt&,_% nurrber oul d not exceed
0049 Inl‘order to inprove flexib of the

|' ,CHt%%'n oxane W th
ysed in conmponeny (B) should
e T3l ow ng general fornula:

In the forrru! a, R6 nmay be

--/hollc hydro%MI
be one represent%d

R6 3Si Q(R6 2Si O)nS

contain phenolic hydre groups. The uni val ent
drocar bon groups g the sane as defi ne(gcﬁbove

CHE whi ch al kyl a a ?oups are preferabfe, and of
met hyl and
HOXK a0HLHICHHIS—DRatSi-eORSaCHTReO)

QUPE are exenp
formul ae of these”{rqg
organi c groups. Speci exanpl es of the
af orenenti oned organi~e_groups are the foll owi ng:
et hyl ene, nethylethylene, propyl ene, butyl enes,

ep®§l ene, he H ﬁinilar | ene groups;
et hyl enoxyet hyj én .1 éthyl&noxypr opy,

\ et Glﬁ@wbuiwuen Su-pr i GHYOMYGH,0 R @, or simlar
ernoxyaIk (g£ ga Pref er abhe #f e al kyl ene
groups, and no e are propyl ene groups.

[0950] P081] /om, the formul axof the organ03|loxane
' er from0 to 1 OOO referably 0 to
fePerable U to I'1 3this nunber is

ndedl ower |i tCchIS will inpair
handlab|I| Y| ofl this conpon ) and’ m scibility thereof
W th conpone tcﬁA?HZ

R7"'8esi gnat es bi val ent

y
[0054] There are no special restrictions with regard to the method of preparation of
component (B). For example, this component can be prepared by hydrosilylation of an
alkenyl-containing phenol compound and an organopolysiloxane that contains silicon-
bonded hydrogen atoms.

[0055] There are no special restrictions with regard to the state of component (B) at
25°C, and this component can be liquid or solid. The liquid state is preferable as it
facilitates handling. When component (B) is liquid at 25°C, it should have viscosity in the
range of 1 to 1,000,000 mPa-s, preferably in the range of 10 to 5,000 mPa-s. If viscosity of
component (B) at 25°C is below the recommended lower limit, this will impair mechanical

strength of the cured silicone body. If, on the other hand, viscosity exceeds the
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1003 herofhe SRRRGRPOSOb A CoP: R Srag e

[ 0052] Exanpl es of organosil oxanes that can be used as
conponent (B) are given below. In the follow ng
wo eoomdmes "x" is an integer between 1 and 20, PEraP20§7/053131
is an integer between 2 and 10. [0053][0054] There are
no special restrictions with regard to the nethod of
preparation of component (B0 For exanple, this
n r oJe .
recoff RN Ul iR g A BB iU E AR o hin@ curcble
sﬂ1c@ﬂiegcarmmitml I oxane that cont ai ns si |l i conbonded
drogen at ons. There np special . .
[005.6istr E?IF&FFSHWReﬁl e@%{rcaorsowr ﬁ?&ﬁ%ﬁmemma Riith qagyponent
(B) e, ?IIQWE%rSthE ﬁﬁ%ﬁgtarrﬁﬁﬁt okt (B? is@kicHmposition

The l1quid state is preferable as it facilitates
maylhended inthe Vitign of OripiorféApaxiBhy inwss, pepferablyt0. REOXO parts by mass

per f@ap_agts bg%‘é%é\ég%&ﬁﬁg{%{ {{g) R@}%&&%g&%&%{t{%) %016%}89 ﬁj%élof)g hydroxyl
grouph, tHé preBsThbl¥ ntfle eATRIMRBIolcEy dAdxy? §1Q)Gp$ i dehoneit(®) to all

recomended lower linit, this will inpair mechanical
eposst grevien of the cempositinneriay be inciba zange @f 0-2ite 5, Breferally Gt higr2.5, and

mos{1 P}reﬁe’raﬁiy %%ot%l 1;1?’ rI? Ztﬁgm'érl?tgc%lﬁg %@%%‘E%gorfw%?&wbw&xgl groups in

com@blﬂi@b (B) i allll SPORE SEUFP OSthb Icomposbﬂ&{ﬁ & beldve the raccemmended lower
peci al restrlctlons with reg %&m the anppunt in
a.

hmlwqpé prild gﬁ%hgmdlt{cgys egyrpg the Rle siljcque composition. If,
on tiY &Bgﬁ H%Bhet e L O latiRf exC QIR ﬂikergéoﬁlendé& @r 1?19 | il Ofhpair

use e range o to 500 arts nass,
mechmﬁézérpahjeytlda of theoolifedparrtd sibiyonedsslyper 100 par t s by

When cojponent (aBg bi
SISRIDY B P ybigrary
comP8&M@!dueh me@rr%rr&nt%ﬂ YO Exdnipl ERANNNEMary Bhink Qoﬁllpbuﬁﬁo Xy

groups of the conposition may be’in the range of O.
orgamoalamnpmtelnawrgdsoorgammrgomuman@mpmds pr eﬁelaabrgynmngalhc

af or n .
comﬁy%ﬂ,dg 5& Pflogsp%ﬁlssorl shil %rr&) gﬁgs(pg?n%% S%Cgso §§ le:ﬂ %& Ih‘é‘rerocychc
amit¥f confi@ueas s dodiples cdigpads; hﬁgerrﬁ@axmmnﬁml sa{my\ergamc

limt, this will inpair conditions for curing the

sul foyrvng salssy Oé&nnépoweéoerlﬁsa ebrractinpreduats ehthe ﬂboveowntm@nds For

exariblicpe AR ob s SR § Feh Gy I RERRe ABub BEOTIEIC R -

metliyighenpt) gihogehimg) tie dncmylphemyl)e plbasgiine t@r@ﬁéﬂylﬂhﬂplﬁh@-v e

R S R oS SETLERR o2

comPIEHHR! irfe'tl‘%ijaxmﬁ t%&ylﬁfrﬂet%ﬁﬁlec QIR BSizyldimethylamine, 1,3-
r anoa um num Con‘poun S, organozirconium Con‘pounds

dlazablc)gql@r[S 4.0] ondpmemeves aisiidar tertiary amine compounds; 2-methyhm1dazole,

2-phneylimadazole, 2-phenyl-4-methylimidazole, or similar imidazole compounds. In
order to extend service life of .the compound, it is recommended to use the aforementioned
curing accelerator in an encapsulated form. An encapsulated curing accelerator is
commercially produced as an encapsulated amine type curing accelerator made from a
bisphenol-A type epoxy resin that contains an amine-type curing accelerator (HX-3088
produced by Asahi Kasei Co., Ltd.).

[0058] There are no special restrictions with regard to the amount in which component

(C) can be used in the composition of the invention. However, it is recommended to use
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conpounds; a phosphine, or simlar organophosphorus

conpounds; as well by heterocyclic am ne conpounds;
wherenseipl ex conmpounds; organi ¢ ammoni um sal PGT/JP2007/053131

organi ¢ sul fonium salts; organic peroxides; or

reacti on products of the above conpounds. For exanple,

such a conmpound can be a triZhenyl phosphi ne,

componbitt( Ekﬁh&ﬁ:ﬁﬁblﬁﬁ,noi ExdcebRAR SO Bhid I Mhis, BROSARIY1 for30 parts by

enyl ) phosphi ne,

massy a?rg%@@gﬁ pmf@tgb (}ﬂatq $ pw@h‘w massape, 100 parts by mass of component (A).
: co S .
059 SAESI RGBSR APIERY A o o T B
con’qmmzmh,dilaebrhpbﬁﬁd)mﬁlay be oBibinkd enthy(DJ iarfilidhySuhiatiller ina-be
undecene-7, or simlar tertiary

zapi cycl o_[ 5.
rePr&ﬁ‘i"FFé‘b Wog}ﬁ&ﬁ%% ﬁ@fﬂ}?@%ﬁ.@ﬁ#ﬁ&ﬁ% §ber madesfroreyAyaa 459 ﬁléwa
borgn Bhe ik sohilBEY Ilmnd&?ﬂh@ﬁb%r metalFib&! of ?E %%9 l®rous filler;
onmpounds. I'n oréer to extend service P ]h
ezdcmdmaumystalltnelsﬂlqaemnipﬁatdé silite fumed sitiea,dfakedsitiod, izimeaxkide,

oG0S cR55ShEE. Sh BeAL RS 2B h o ey, i

hydRS5:9¢H) 6REn&Surd My 8RKARS HAriirg Sulid, RAIhYBEE GH{deNMSoron nitride, silicon
accel erator made from a blsEhenoI A type epoxy resin

Carhlﬁ%ﬁnag@mmtﬁ@narbewﬂlqume aalin; n@c@m@qma, &t symilar inorganic

o 3RSRLUSED e S0 OSE o BT v

allogsYuiddbes| ShapbirgdmGenNs E scﬂﬂ‘érs @ﬁﬂlelh@oﬂéﬁﬁﬁtld)ﬂbdtdi@als gold, silver,
i conposition of the invention. However
nickeD SgRPRE o SEher Betple vanepyaReited oy denesised virnallizagion onto the

'surfg&;er%??giggﬂy ng(g)wﬁ’éf@& erg%lén%ﬂ@sé fq@%t@% & y@agﬁllé{re? ét ok ?he é%ove fillers can

be used sspamtely 0T @antinatinns rasﬁsm of morenPrefianble afy alu{nﬁl% Bﬂystalhne

| n order to.inprove .nechani strength of a cured .
slicggigmpping prids. eI ﬁ?r.mwdefswgﬂ%ﬁwaag? BifYpgoperties
ﬁlse*a%llﬁﬁnﬁ*e&%ﬁaﬁéﬂ tikich q)médfsiﬂcla eJollo%éP §1iéa, fo& kinfilar TRy g@wders with

resented by glass fiber, alumna fiber, ceram

relnfqr rproeites: fropndat mnnmrtau thegibitdined, cuved SJhccﬁneki@Idy heat-

nia fiber i con .de.f.i ber, neta I ber, or
condleFRANTler PiF I Eone e S3peti it REpim BB g  Fier Powder
be used IFaether a6, iR ok @ €6l ingpdrt 1©3he BB SL1iSHAd Kcﬁi:y Iﬁﬁﬂfﬁﬁr heat-

ilica, zinc oxide, burned clay, carbon ass

COHMG@ propetfiesnihis reegramendaddhatmnadinnion @pwdeltbeagsed “The powder
paﬂ?&l#&w@ﬁém%?n& r?lnggﬂ g&k@ép g}rl]t%:l]elos;(%.si \S{ell Q Pous I%hapes such as
sphermab ifibequsnegmpaig flakd-like)iseale-tive,lhte-lie 0ok ddﬂrhl&eawhére are no

zirconia, or, simlar | norganl c fillers;

speqiglgsiigtions viHvigerd tofhegtiaent thy pararles; hopysarr, ustallithe mpximum
sme@h&!ﬂﬁ ot Béleécﬁﬁi?(rﬂﬂn &d éﬁ?zwerz%g sfe! sﬁéﬁ%ﬁﬁ erx?ﬁ%%ﬁn e of 0, 001 to 50

shape- nenory 0yS, Or so rs o or ement i on
um.net al s; gold, silver, nickel, copper or other netals
[00 (ﬁ bor Aqs elret: gr% n%rresqtg t?c?r{stv% r\{alggrdr{gtc}?el ellnllozu%tt %r? \rzllhfc): tcgmponent
(D) can be used in the composition of the invention; however, it is recommended to use
this component in an amount not to exceed 5,000 parts by mass, preferably in the range of
10 to 4,000 parts by mass, and most preferably in the range of 50 to 4,000 parts by mass
per 100 parts by mass of component (A). If other fillers are used in addition to the
aforementioned fine-metal powders and heat-conductive powders, then the content of

component (D) should not exceed 2,000 parts by mass, preferably should be in the range of
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surfaces of finally powlered ceramc, glass, quartz,

organic resin, etc.; the above fillers can be used
wG@epanggsed y or in conbi nati ons of two or nore.PCT/JP2007/053131

Preferable are alum na, crystalline silica, alum num

nitride, boron nitride, or other powders with

t her noconducti ve propert|e322fused silica,

10 t(p Q %@b %Eultt Exa% bh&fho \iflﬂgfégabﬁl 1l th8 rar@@lof §b 41,086 bh&Pby mass

Fer powders with reinforing properties.

per 100 partﬂéwy hass |oﬁp<anpolteot (Ae Vdisnagiartedesed) ﬂh@abrdmmneedoﬁldgr have

e E S e L R e SR A L ARERA s
curn'fg%ﬁrﬁﬂtﬁg@fa?e reﬁﬁce‘dﬁﬂ@rspécﬁﬁé fRédtiont 0 the cur ed silicone

rTEﬁglmarl heat conductive properties, it _is
[006rléco hisegcesay ta FBIoNpicwaNSPRREeTtienand warkabitie infbgbieined

curagg:siiﬁ %:n co X&ﬁe ‘f? ttorlﬁl go?x{eorgﬁlgés% %Q%e@ﬁ%%dulus of elasticity in
a cuﬁd&hﬁfdy%talnefdl W3 cudidrg tl@@d:dmimﬁftmnf thalcemipokidion mladditlohdly
plate-like, or coil-like, There are npo specia

contpisc(Ey 7B OTEHIS SHOKF, cprggeyngl- TBererEe 19 sheckl retSH@Uﬁﬁ% vithregard to
the %%g%\f @5mg&%ﬂ@?ﬁ)§1\‘5 Z??g gﬁg :tﬂzlg Q%rﬁf)cﬁﬁrdlﬁgéﬂ%eqn '&q{quﬁ?(&e:%ﬁd fstate the

e In the range
liquldl @3¢ of wvhixh isefdraigle (Afo&tmmhonh@ cemporenh(E)rie exemplified by

ard t.o t.h |annc onent (D n
bisplenal 50N TEHE: RiTSBrE ORGP b SR BHKY g Bfre are no
spedidl rbstriftfAR W}@Eﬁdtt@ tHéSEnduit f WRICR @H@Pbndnd (B capBRWRE, but it is

not to exceed 5,000 parts by mass, preferably in the

recorrrangeiedﬂhal this gomP@@@t pranddsd by amameunt el toexseed 500 parts by mass,

protfaB e kLot 0T sh 309 Bp e 1 Ot Bpabtyr obonen

(A)f|llers are used in addition to the aforenentioned

fi ne-nmetal powders and heat-conductive powders, then
[0062he cEHithermose, 1 erdss tintproys) ths HiprFonae cespenent sDyap

con@g‘ﬁéﬁ 88%0%51 rQfehé Qﬁﬁls%ngﬁlgléh{%d%ﬁld fe Bgﬁ {o?'cf‘&?rﬁ%r&ﬁctor

par Yy mass nmost prefera In the

chipr @ngreuidbo&xd, the cdmPOsitipantag coytainnd3 apeuplikig(hgpmr Ssclby coupling
mass of conponpent When rticle

AgeniMAYSAERIISE AdHanatq ?Oézphﬂge%en& Ang eoupfipg a%?ntsq,réh%hk? e

tltarﬁh:a&ﬁphfl 8fknk {s éx%m%ﬁﬁéél Bt Eptddo tﬁhaﬁe-@ﬂ(@éé‘éf%gra%ﬂ TECHRne
Oth acurlngsrlnageraereuce In a

coulprdgentis dkenaplifiahby 3-giegdoxypropyltimethexysilons, y“s t 0

ol BS P G AR B AR bt 2 ST KRN B Preb g, o
s1mﬁ4ih:9§ky Qoﬁalﬁﬁ@élk@%/sﬂﬁﬁs rmgiauﬁnd&hﬁj 3siiigdprypyliinethoxysilane,
cured body obtai by curing the conposition, the

3- alnmpmmm@ihoxm;la%m M—ph@ﬁhﬁ+ayllmpwlﬁlm@§w>ﬁrﬁﬂ@neg ghsigilar amino-
conY EGTRTHAS: I S R b SR R
conﬁﬁﬁ@ﬁlﬁﬁiysﬂaﬁbsb’fheré afe Nd spatidl estristibnsdwith adgard toltRe amount in
which component (F) can be used; however, it is recommended to add this component in
an amount not exceeding 10 parts by mass, preferably in the range of 0.01 to 10 parts by
mass per 100 parts by mass of component (A).

[0063] If necessary, the composition of the invention can be combined with other
arbitrary components such as tetramethoxysilaine, tetracthoxysilane,

dimethyldimethoxysilane, methylphenyldimethoxysilane, methylphenyldiethoxysilane,



10

15

20

25

30

liquid state of which is preferable. Aforenentioned
conponent (E) is exenplified by bisphenol -A epoxy

WO e®7/0998R3 sphenol - F epoxy resin, and alicycli cP&€papeg07/053131
resin. There are no special restrictions wth regard
to the anount in which conmponent (E) can be used, but
it is recomended that this28onponent be added in an

AR HGkilAR, BraSeanRARPAlNS, A¥hiRSShoB/RARL, ably in
he ran(%’ts1 .1%?% 500 Xgrts by ng%g Eoysloo arts by

Vlnyﬂimlwﬂmxysrbmmdéﬁtrlmeﬂ)oxy[sMZﬁllyﬂmﬁhﬁEﬁb’ orj Sﬁndarcﬁék()}iyéﬂanes

00" D15 555 B05E M hoPERPRRAL e SARAREEIc) o

(B), kaﬁd,vlf hecefsa®$ Witlothe 4adigibn ©h bihePEorgpdneiis! Thrﬁaaﬂ; nd dpecial
onposi tion may contain (F) a couplltr;gpa gent. Such a

TeStré%L%‘F With ragaEd o ﬂwn%tb%useééoramw%?ha rERERIQNeg cap@ARents,
and ‘?ﬁ pgwﬁl%qﬁétjh?@sl %Q 28§s1bl &gm%drﬂéﬁts (KB‘ &nd t]i)ae[ﬁﬂt ff necessary,

coupl'I ng ~agen
otherr cpmp@enyd, ateannded shmul(alnmi}aard&tlbgetha'm €)siolrgnoaents (A) and (B)

are }grgémlfegfg]g% qgﬁlﬁlfcqcf( %nﬁl g ‘E]Itqagy qé)m@nents There are no special

restﬂ&ticﬁﬁﬁ JRMVREABNS @%ﬁlf?ﬁﬁlenﬁh&tcaﬁ’ XY sbddaoe. mlxmig the components. For
2- (3, 4-epoxycycl ohexyl) et hyl tri nethoxysilane, or

examplei ¢(anprepmmya}cmmmlsn iarsinghd- s&@ity(gdogh]@§haft continuous mixer, two-

roll @1@#&%‘ 61511%%{,‘@? ?]io%) H’g%g %gﬁgl}/ll(érr ]I;ﬂ%étgr%/xr}{lsgel', Kneader mixer, etc.
[OOdagA,IP hemy badnaMd@e Ff%g Wt {qemﬁ%ﬁﬁ%rﬁ NSmpBLitiSh Wsddih the method

nocont al ni ng al koxysi 1 anes;
of tii-ine¢rtmptpopiecp yhe semi@indootysclipnand their siinng from damage the cured

, tocont.ain al koxysi | gnes. .The are n eci al
body G {EREMPENEONAISH HEIHPRES AHEICHEIAToR T S

semfRARIEhipFAndGRO ciR&URRR o RN Bfer 1dykr fo? tﬁeeﬁefem%ﬂed parts.
to add thi's conmponent in an anmount not exceedi ng

Theypaare so Ispeaial gsstrighions evithykgari o thedomanfjtheshiredl, silicone bm@y and the

R RSl 0 B L B35, RO s

moduliy JTR1E061Y Aeitxeéddihedt BRE. arbitrary conponents such
as tetranethoxysil ane, tetraethoxysilane,

[0066] net Hyseaninendusioy §eYiamaitahierThy sophas pithiafarerbsilieqnededy by the

5 PRI, SO IBL O RO S EE BB B Wi o

semi/diolnalrdtdjﬂ dl‘ﬁ%dwﬁly pfe[h&riﬁary aldcirichl compedtivng $0 h aireyit board, or a

a triethoxysil an or. si.m| ar al kagxysj'| ane 4
Semmag%%%ﬁef P Warﬁ}ﬁé ﬁlﬁ@éﬁ@wksfﬁl Hoen}s?y Ftog e@w%ﬁ ?&g]g3
111us?1§?%%@ﬂﬁ<§) (Rt i B her&ldne é&ﬁ@ﬁﬁﬁ%&?@ﬂ s Whd Birdiboard, as

tion o ot her conponents. ere are n speci a
wellrasshe saticambucturtchips egtraipltimlitihef leat Wods askitie tocuibbodrdgpre
nti oned conponents d . the foll ow
wird BoEcnde Man B GreSt RS SRR RRR devEas Rt BY. 3ing.

semiéonﬂ@&@ﬁ(ﬁﬁﬁs)’ 10 are initially placed onto a printed circuit board 12 made from a

polyamide resin, epoxy resin, BT resin, or ceramic, and then are wire-bonded by means of
bonding wires made from gold or aluminum to the printed circuit board 12. In
semiconductor devices of other types, semiconductor chips can be electrically connected to
a circuit board by means of solder balls or conductive bumps. In order to reinforce the
solder balls or conductive bumps, they can be sealed by means of an underfill agent. Such
an agent may comprise a curable epoxy resin composition or a curable silicone

composition. The semiconductor device shown in Fig. 3 contains external electrodes such
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ot her conponents, are m xed sinultaneously and

al together; (2) conponents (A) and (B) are prem xed
wapa7oisses are m xed with the arbitrary conponePtBJP2007/053131

There are no special restrictions with regard to

equi pnent that can be used for m xing the conponents.

For exanpl e, equipment may éénprise a single-shaft or

as s6lQE) L1 SRR aft@NddniMetsh Jﬂtﬁ@ﬁeahhgn‘\@ﬁ&hﬁoﬁna{ré for/R8@ &n the lower
m xer (r Hobart m'xer, dental mxer, planetary m xer,

surfroeecddles printee circwt koard 69 edichi supperts the semicendugéorfchins 10. This is

ok B8Rk R0 SATBE: BRSO B3¢ Yk

semfddh@sctéhipdBhdedWintd 1he clre@inbélagagesecalel elr@tﬂf&éomtj yheqiackage
the conposition also functiagns as an electrical

can pe, 6wl 1gto; I5ALVIGHpbsentispndUROr deViFesRaRHRE OIHPRING RHL- t he
[00667'1] g?gm@ﬁgﬁ% dﬁ’lreg@? s?? t}ﬁéhﬁel{f%ﬁlg# ?eﬁ%n&@%ndﬁ r device is sealed in a
curaddﬁ)tly iof tilioouse by tlshng ﬂlga:bdlptessmhencﬂdmlglmﬁchtrie&iesmri@d above and
y, and the latt may be i he form of
whe i, GO0 4GP ERPOS M iF Bk et 9P it S gpal g arface that
ﬂ%@%ﬁ LV BinBRAM S c 8] bk Astdrehity R BXCSaML Ptbddcas
[0066] A sem conductor device suitable for sealing
recomrnéndzd ¢o perforsi compmﬁlmm?ldmg ﬂltmlghéhmmvefdesdi@ed peelable film.

wheg Rl B B R finR B b R oS aRitp yes
posstble & ExteRd irBGRAIS GEivRRA tHetmaldCdlidmitig ofeeiods afd thas to improve

sem conductor wafer prelimnarily cut into individual
prodystipe sHCHr el enents. Fig. 3 illustrates a

e

Sem con or
condltibhs @ the teddddtof tld 1nlvelﬁﬂ)ny\b1[t&ﬁ ofded td Redued stews thabmay ﬁe caused
W.re-bonded. uf acture of t.he
in ﬂ?éﬁ?t&%ﬂdlfélﬁeo?lr‘iﬂ’ét\hoé@‘ Wﬂﬁ?@l dugtor ghips,dbisderopypended to

con&&b‘t H§at Jﬂ%aﬂ&t 'apé fe'nﬁJe@fuﬂaln?ﬁl%q 14T oe®td MRe, FM%BIF the

board 12 made froma polyam de Tesin, epoxy resin
compesssion-novldingreyniedimeaceh betshnrtemed byi md&dabngi&@ thgldn€arable silicone

com@psi OB s S s beoSeq St beif srdifom o titioling goreading
p&ﬁ@roftﬂ?{@@ﬁablé §iHc6ﬂé1 d%ftldﬁmaﬁ He el RY WheChE b§ﬁbb§{uon is
connected to a circuit board means of -sol der balls

preltmlne@lycapphed/ dropwigsonte the girgeit bwd diielf isheated hg ﬂme@ldual heat

Ofthefallo{?v%rﬁal ?c?uctlve bunps, they can be seal ed by neans
of "an un agent. Such an agent may conprise a

. [0069] r abThe Epltowing desoriptionpdsted foahe Smidondiican ldevise bt tenigvention.

onposi .tion, The seni conductor device _shown in Fi 3
The@@‘ﬁt%ﬁﬁ%"t@x@eéfi%f the Wyentionds charatierized Qycheingiapnufact

accc}{i’ﬁf I?o ﬁ'f dboy&a 1{5{331 ﬁfétl'g) otflﬂ?e 1?1@%@0%%8&?@ Elﬁlh aoﬁml?(rn%iuctor

d on the Tower surfacé of ed circul
device wﬁee]ﬁ' wilidscih tsempteribbofithe seating casing tiot o dudtiipfed 6 external
defe-gpsl and has good moisture-resistance properties. Furthermore, since the semiconductor
devices of the invention are manufactured with precision control of thickness in the sealing
resin, such semiconductor devices are suitable for use in miniature and thin electronic

devices.

Examples

[0070] The method of the invention for manufacturing semiconductor devices and

semiconductors, per se, will now be described in more detail with reference to Application
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done to connect the sem conductor device with other
circuit boards. Wien all sem conductor chips pl aced
w@nioo/099se3 ci rcuit board are seal ed sinul t aneouRCHJP206m053131
package can be cut into individual sem conductor
devi ces by sawi ng or stanping out. [0067] Wen in the
net hod of the invention the2%em conductor device is
and E5R ggti’vQEQalﬁngll%g O PR FQfmBiek | 1GORBs PN vsdNBoleBRar weights were
conpr essi on- di'ng machi né descri bed above and when
meatured bygelbpeemsatidnodmematograpby withrthd wseiof toluemecas acsotiveat end are
. W th the | di surface that ave unevenness
BIVERAR Xﬂuﬁsarﬁ%gg%m?a g‘?@‘l?)l@?ty’&t}e %&@ﬁg:%éarﬁ ace of the
roduct, it is recomended to perform conpression
[Rﬁ£6m8¢5§mﬁh?éigh t he above-described peelable film
en £ ' i i rgi Qyt
00 B o P U B e
compotiaits 31l  paets g amass héa dimhathydpelysilmxgnopreseitod by simdfollowing
thus to inprove production efficiency. [0068] There
formpla no special restrictions with regard to the

CORPLESH| :ngtggﬁgﬂggnﬁggkgps(ﬂﬂ(nmp_npthod of the
u

i nventi on, in order to reduce stress that nmay be

{whereuX éxk siloxeneresilueliadicaloepresrntest bycthe follnyding aserags wit frsmula:

sem u r- chi ik 0 nded to conduct heat

tr &f@@ﬂ? §1{£ﬁ“¥?%@@%@?§t‘%¥@ qsﬁé‘i/ﬂgemr ange of 600C to
(Whérd@fs.a f—%lyﬁ:ﬂl%kﬁﬁb 1 drbép)s OWhere aiiso-averagetinotecalae veight afthe

can be shortened preheati ng the nold. Curable

aforgmpntianed dinaethploplys ofs ¥i.940s visaesityyip 4520 #P s and the, epoxy

'’cone co rtion ca
onis prelimnarily applied
heat ed by the

conpBSSH8L 150 kS CABASHA S BE S oge i

achi eved when the conpos
dr opw se to the cird
resi dual Oh(')-gat of t I

" bri zedl by bei ng miynuf/4
according to the a ssri BEY et hod of the

i nvention. Since such seri conductor device is free

of voids in the material_gf the sealing resin, the

product is free of external defects and has good
(whemividcusity is 8s800traPax 2 anpd the phenads. hyBurxdyhequivalent gsoupcmmes is

seni condyct or devices of the invention are ..
317 e iy sersai Hﬂepﬁne%nsglﬁ_ RO E-FHC HFNE AFSATTEGS Cqrpprising a
mixhhé o?@?ﬁﬂeﬂgl-)&%?bﬁy reSHERtR B0 MERNMHS B anthBY It ARSCUBIE accelerator

sui tabl’e for use 1Tn mniature and thin el ectronic
(HXg3%3 legreduced by Asahi Kasei Co., Ltd.); 60.0 parts by mass of spherical fine
amorphous silica powder (Admafine produced by Admatechs Co., Ltd.; average diameter
of particles is 1.5 um); and 1 part by mass of 3-glycidoxypropyltrimethoxysilane. The
obtained curable silicone composition was checked with regard to viscosity, composite
modulus of elasticity of the cured silicone body obtained by curing the aforementioned
curable silicone composition, adhesive properties, and buckling. The results are shown in

Table 1.

[Viscosity]
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Exanpl es [0070] The nethod of the invention for
manuf acturi ng sem conduct or devi ces and

W@ e omseiict ors, per se, will now be descri bedP¢HIrmO07053131
detail with reference to Applicationand Conparative
Exanpl es. I n these Exanpl es, the mass-average
mol ecul ar wei ghts were nmeasédfed by gel - perneati on

[0072']‘r 0 ngﬁgﬁmﬁfth%&fabte@ﬁlwﬁe cOhpdStSERD 58S vihs 1Ma¥EBd by means
and are given in val ues referenced to pol ystyrene as

of ap iEetypc sisdemefer (TReital\encnmetstdvipda DIY-U-B071pe JA praduged by

SI|I e _Cco S prepared by m xing the
TOkfrB?q Sé’e%‘gﬁfsré’ 10{12 él\%’:[no parts by nass of a

di net I xane represented by the foll ow ng

[Comppstia Og‘géuglotz%rlﬁ _ [(CHs)2Si O 33 (CH3) 2SI - CH2

[0073]2 - Afiet WRRuRabYe fe§1naco§iﬂo§i>61%ﬁ SQvas TR af a@hﬁﬁllig it was loaded
represented by the foll ow ng average unit fornmnu

into [a@oild:hpzmgladol IE]IEW[de, SQ Oz g @i 2 mm-dpsi @wite] @ld(amep@ssure

curipg fcgcfﬁl rg]'ngb‘%(?elé %E(:’)n ﬁ%ﬁj lgg (? g.ﬁ%%‘é(l%{ﬁggﬁs rcrgnsigle%de{h%%%tamed

curddis gsélméh l%asxﬁ ék&é@ﬂﬁsebénd%ﬁy 09 treéfthﬁ:ﬁ?ﬁir%o‘u?s ih-ahafen at 180°C.
nPa- s; epoxy equivalent 1s 360); 14.0 parts by

Therasposife mndldngahﬂastucﬁy bﬁﬂﬁmetamﬁedt dpecifrehlao 46 Y whomeaduaed with
(where viscosity is 00 nPa-s _and_t he Hhc%g%ldi C )

the wm%b&%@émwﬂeﬂw@ﬁeﬂg (MﬂﬁisiRDN%‘)m) u pogtric

Smetﬂﬁﬁms goﬁegﬁﬁelﬁ%%%%k@%ugﬂﬁ&?’[I#&‘Y%ﬁo&fﬁ{ s d1t10ns twist

ccelerator conprisin m xture o I'sp A epoxy
OOSP/é;sﬁrefqummyhlIﬁ@ nmass %of an am ne-type curing
accel erator (HX-3721 produced by Asahi Kasei Co.,

[Adhésive Propértiesjpart s by mass of spherical fine amorphous

si.lica, powd (Admaf me pr.oduced b Adrrat echs Co.
[0074] . ; The @P%@Eke Hicone CRMPRTILM AT 31 .%aqaleomﬁof ahong 1zem’ onto
on o 1o PRSI (2 TR OR RN PAROREI @S T i
(SPCE dradocad lsy:Baiteb)Go datd})mscdp@enpidt@l (G4 190P prlodstdddiyt Baltec Co.,

Lia regrel oy (AIPST eoeiecEBE oo Pl ot € anikBaimed plae

(CZMIQPI%Hh&% by@ﬂ’ﬁﬁ Sekdtipage] Y Tﬁéuﬁﬁsswéi%%e%@\lﬁ‘aﬂ 6‘ven for 2
l'e 1. [Vi SCOSIty][0072] i'scosity of the curable

hous| dt il 2Bifearipoi 40 @wendor mﬂer Rawursed 804 Apya resalh spedimens
Vi scomet er T;jcorreter Model

E-.t Diqgit DV- ,
for %??B@“Pg g@?ﬁ‘é&ﬁ@é@w RF | uF e Cgl&gecga%qgsr\gqrgts?pgw%ed from

the she@infddd by means of a tantalum spatula, and the separation conditions were
designated as follows:

CF: separation with fracture of the coating material

TCF: separation with a thin residual layer left on the interface; and

AF: complete separation through interface.

[Buckling]

[0075] A mold (10 mm wide x 50 mm long x 1 mm deep) was placed onto a
polyamide film (Upilex 1258 produced by Ube Industries Co., Ltd.,; thickness = 125 pm),
the mold was filled with a curable silicone composition, and then a Teflon® sheet was
applied, and the unit was subjected to pressure-molding during 10 min. at 110°C.
Following this, a cured silicone body in a semicured state attached to the polyamide film

was removed from the mold and subjected to post-curing for 2 hours in an oven with
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[ Conposite Modulus of Elasticity] [0073] After the

curabl e resin conposition was defoaned at 70 nmmHg, it
woer®7ogmeded into a nold having a 10 nm w de, 5BCT/JP2007/053131

mm | ong, and 2 mmdeep cavity, and after pressure

curing for 60 mn. under conditions of 1500C and 2.5

MPa was conpl eted, the obtakhed cured speci nen was
ciro SRR ol EER" TR Un S% cb OB CRIpprnIO i thiling of
the §dlydrhide dlihavazadessped byeie ﬁ)ﬂloﬁzﬁ{gﬁnmsd rfﬁ&spniﬁinm!b filtm tvies

use of the ARES \l%qscqgl asticity t §v RDﬁ Z?gi)& d
placsql pRioeptigbleoms ¥RYF Fide 9@%%«}@%@ ate an

cg@%n%‘eaﬁ(?ﬁl‘%ﬂe Qe tH W@ End P&% QJfltm s6ondk WaQHﬁaSL&é’H 5 a

requency esive opertles [ 007 ﬂ

calipeineAn averbgevalud of:tmemwmumntsu woas wsed anp ptifeddn [fcvr eyaluation of
b alrmunt of about 1 cmonto an adherend {a glass plate
uckliigr | oat glass plate produced by Paltec Co., Ltd.): a

ni ckel e..(SPCC- SB produced by Paltec Co Ltd.); a
[Re%wﬁéﬁxgmafe@](o | OOP produced by Paltec Co., Ltd.);

w5 L RS S s

comnjommm Zﬂélsparl@dxyehaséjof a}hmafhyslpulryslﬂ@am reprépented dyi |t%e fohlowing
f“ﬂ'ﬁen for hours at 125C and then in an oven for
oSt her 2 hours at 1800C. As a result, specinens for

eval ugH gIAd eS80 R@%?gses of@Erpryduced. The

cured coatings were separated fromthe speci nens by
{whereak ds @sﬂ%anarﬁsaiua}ﬁaémlt ngprgserdertiby the feldgmingaverage unit formula:

w TR RERBIORMS "R Bioule, ' 1or. Soparati on

.(WhWIetdﬂ it 3-alyRidorspdpdl grbey)d (whekimas-atiragé mokichne eeighndf the

onpl ete separation through interface. [Buckli n&)&
aforﬁmerx@qneﬂl dirppthylpotyshenane ée’ &O@b VFﬁﬁWIWri@ 2% OQPrmP@e% pnd fagspoxy

o 5018 BB 5 bl . Spe AT B e o

prodiietd by\dgpahiHBpogd Resih Company pdpoRy Shhivalens= ¢MPR3.0tpattH by mass of
and then a Teflon(r) . sheet was applied, and the unit

an ofgegolippEiced tholYpwing foBTWS! di ng during 10 nin. at H
O0C. Followng this, a curegksilicone body in a
sem cured state attached | @ polyam de film

CH40 OCHj
CH3 CH,

HO c:HZCHQCHQ—?i—o——si—o—?i—c:m,c:H?_c':H2 OH
CHa CHs

(where viscosity is 2,600 mP4-s and the phenolic hydroxyl equivalent group number is
330); 5.0 parts by mass of the encapsulated amine-type curing accelerator comprising a
mixture of bisphenol-A epoxy resin with 35 mass % of an amine-type curing accelerator
(HXA-4921HP produced by Asahi Kasei Co., Litd.); 4 parts by mass of a fine dry silica
powder (average diameter of primary pérticles is 7 to 16 nm); and 40.0 parts by mass of a
spherical fine amorphous silica powder (Admafine produced by Admatechs Co., Ltd.;
average diameter of particles is 1.5 pm). The properties of the obtained curable silicone

composition and characteristics of the cured body obtained from the composition were
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was renoved fromthe nold and subjected to post-curing
for 2 hours in an oven withcirculation of hot air at
wa®To9sBhe unit was cool ed to room tenperat ur ePCHIRL007/053131
buckling of the polyamde fil mwas neasured by the
foll owi ng nethod. The pol yam de fil mwas placed onto a
flat table, one short side # the rect angul ar pl ate
evaluatedftiyxhel sdme tolethotiahd i@, RetrdnddExahsie ATk fekdlts 4r& 6hown in Table
table to two end points of the opposite side was
. heasured by a caliper. An average value of two
nmeasurenents was used as a criterion for eval uation of
[RefreneeiB¥gmpladl er ence Exanpl e 2] [0076] A curabl e
1l i c it . Or 1% h .
(00FT) | Gor GuaBERATChs BonbGRi Bl A EbRY kil dWotowing
conghioneritityd.  phryshyt musse anepgawpollysitbxaye tdpeestatel dWitigfollowing
fornmula: X - CH2 CH2 - [(CHs)2Si (85 (CH3)2Si - CH2CH
mmg%?u?ﬁﬁﬁpéﬂ%iis a sil oxane residual radical
CHLDHRSI B L1y formul a:
¢ [T CHB) SF%*%‘S“{K@”B?&%@&%%’% 16 (where
is a 3-glycidoxypropyl group)} (where nass-average

nol ecul ar wei ght of the aforenentioned

magd-IRIrdpe ieleyislhd weighe= il HOTSiRRity ¥i1SBRSHPY s poRy e@iPalent =
( sz;igeland t he ep%xy equi vz;I enttyi s 450); Sgeg)op%re(?g b?/nt

nPa- .
267}%&350 Rt bypnass oé adimathyipplysiloxgoe densgroried by shafolBpiitgfoemula:

cans varre SRR R R & 1 T

{whereg¥io4 sil >iahe xaidabfadicabrepkéavd B tHePoNdN ity abWRBE Bnit formula:
Vi f{&@h@% I , 600 nmPa-s and t he phenolic ﬁydr oxyl
eq §1(glr7jﬁ[p‘ (P01 B30y2)6 5. 0 parts by mass of

o BB B PSR T 955EL P o

afor@hemised iméthpipolysiloemt YOS, 000 iviigodCie R2/08b @iPa-s; and the epoxy
.g}%(A—AQZ HP produced by Asahi Kasei Co., Ltd.@ 4

equiyalepids AyOkd 24 nsrts By mash ofpnyorgrnatrsiloxenel of the dolkowige formula:
diameter of primary particleg is 7 to 16 nm; and 40.0

parts by nass of a spheri | ne anor phous silica
0 at echs Co., Ltd.; OCHs
cH iches”iscdh, 5 M. The

tdined durable silicone
eristl cs pr GhEHeGhaze

Lo weggeval uat ed Dy
anple 1. The results
e Exanple 3]

same nmethods as in Refere
are shown in Table 1. [Re

(Where viscosity is 2,600 mPa-s and the phenolic hydroxyl equivalent group number is
330; and where the mole ratio of phenolic hydroxyl groups of the present component to
epoxy groups of the composition is equal to 1.0); 0.1 parts of carbon black (Denka Black
produced by Denki Kagaku Kogyo Co.); 1.0 part by mass of the encapsulated amine-type
curing accelerator comprising a mixture of bisphenol-A epoxy resin with 35 mass % of an
amine-type curing accelerator (HXA-4921 HP produced by Asahi Kasei Co., Ltd.); 54.0
parts by mass of spherical amorphous silica powder (the product of Denki Kagaku Kogyo,
Co.; average diameter of particles is 3.3 pm); 6.0 parts by mass of a spherical amorphous
silica powder (the product of Denki Kagaku Kogyo Co.; average diameter of particles is
0.3 um); and 1 part by mass of 3 -glycidoxypropyltrimethoxysilane. The properties of the
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[0077] A curable silicone conposition was prepared by
m xi ng the follow ng conponents: 8.9 parts by nass of
wa@pooongmedpol ysi | oxane represented by the fol | peT/aRR007/053131
average unit fornul a:
{ CH2- CHCH2- O- CH2CH2CH2( CH3) 2Si O | / 2} 0. 6( C6H5Si O3/ 2) 0. 4
O (nmmss-average nol ecul ar we9ght = 1,000; viscosity =
obtainea%gre{}ﬁ?slﬁcon% 8 oﬁﬂHﬁ Xﬁd Eracterfiés of the c@reﬂ%ﬂi oBiined from
nmass di met hyl pol ysi | oxane represented b
the dembpasitiongvero eyakiated by theGhipe Grehodsas @By ESingp Eggmple 1. The

X {where X is a siloxane residual
resuﬁtgage)csﬁpwpétb%gﬁd by the fol |l owi ng average unit
or mu )2 Si0l/2]9 [ - (CHs)2Si OL72] [Si 0472 6
[Re EX@“L@“EHE gl yci doxypropyl group)} (where

[00 (ﬁfrﬁﬂ@ STRORCA o s ShHs 6)?5 pakdiEb PO SRR ITH DGRl
yl pol ysi | oxane 'is 78, 000; 'viscosity is 22,000
comlpﬁ’aems 13 0charrts by epass pf etqmgawmsﬂpsams@presqg@b)pﬁaﬁtf@llwng
g% an organotr| sil oxane of the follow ng fornula:
aver@%‘é]i“ SI ty is 2,600 nPa-s and the phenolic
hy qQOHyCH MHEC*'Q%K’CHE#YEWW}% cBC8Hs B Mhgr e the
nmol e\ratio of phenolic hydroxyl groups of the present
conpohgnt to epoxy groups of the conposition is equal
to 1.0); 0.1 parts of carbon black (Denka Bl ack
(mags-pdragedn dyciDenidiglitary HRO0;KogppsityCe .1)290 nRa-papox hequieaent =

2678 PR GRS i SO FEASRBR TR BB ALY P i formule

(o aab e e (R QRS *L00.) ;54,0

4 {WhpserXss byilaxass rasfduabiadxcahaprewMMbbwth@ fellowing ayeragepnit formula:

o AREPREO0 ol TR BRI 5 6t by mass of

(whare@ ey 3-@@‘01@5@1511@5?1%0&15)'} i(@BelRaMMe avérapemdlcedlae et of the

Denki Kagaku K average dianeter of particles
aforpme@u@ledwl;methy]kpo s@@xane agﬂih@@{)s vigeosity is 22,000 mPa-s; and the epoxy

conf L SRRt 8 DO B BR36h e P

characteristics of the curedsody obtained fromthe
conposition were eval uate he sane net hods as in

Refe@hghce Exanple 1. The s are shown in Tapf

[ Ref er eree\ Exanpl e 4] C][HBO7 A cQHabl e silicowme
COMR @ r@rﬁ’afsffﬁoblsmdi— B-ihe0h)2
R s by ss of an
or ganopotysi | oxane repfﬂ-e,se b@gHt he fol | owi Ng

(where viscosity is 2600 mPa-s and the phenolic hydroxyl equivalent group number is
330); 49.0 parts by mass of spherical fine amorphous silica powder (the product of Denki
Kagaku Kogyo Co.; average diameter of particles is 3.3 pm); 5.0 parts by mass of spherical
fine amorphous silica powder (the product of Denki Kagaku Kogyo, Co.; average diameter
of particles is 0.3 umy); 1.0 part by mass of the encapsulated amine-type curing accelerator
comprising a mixture of bisphenol-A epoxy resin with 40 mass % of an amine-type curing
accelerator (HX-3721 produced by Asahi Kasei Co., Ltd.); and 10.0 parts by mass of
columnar crystalline barium sulfate powder (B-30 produced by Sakai Chemical Industries

Co., Ltd.). The properties of the obtained curable silicone composition and characteristics
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average unit fornmula: (mass-average nol ecul ar weight =

1,000; viscosity = 1,290 nPa-s; epoxy equival ent =
WQ@B0yN9B20 parts by mass of a di nethyl pol ysi | orana&2007/053131

represented by the followng fornmula: X - CH2 CH2 -

[(CH3)2Si0] 85 (CH3)2Si - CH2 CH2 - X {where X is a

sil oxane residual radical r#®presented by the follow ng

of th?éﬁée?%%ﬁ%%&%]irfegwe <‘]IO ?gﬁer 3 I\édil?a]te(%i l£y the same methods as

in R&eg@nye Edaxplerioph¢ regultugny sh¢winar Eatlmds- aver age
nol ecul ar wei ght of the aforenenti oned

[RefQﬂeH@éEydI@ﬂh)ﬁﬁl | oxane is 78, 000; vi scosity is 22,000
nPa-s; and the epoxy equi val ent

[0078hss AreuzablosiieansicPmPPPE2nHEs mep@f?é%fy xg%a%é’ fﬁ@i‘ﬁt‘iﬁg gy
com}%&% NS y%’ '023%1&? \bg?ﬁe 'rs]sc‘oizaﬁgi%eﬁ?m%ﬁfb‘iaﬁ@ﬁgg&éﬁ% b¥ the following

t group rrs 33 O parts
forndmya mass of spherical fine anorphous silica powder (the

ot L s Bt BN PRk "0F cpnori cal
{Whgﬂe% 1%%%919@1%51%11&1'rﬁcﬁcﬁ(wﬂ‘@ien(etdr@ tRE @ﬂl!ﬁim? favé?ﬁglﬂklhmt formula:

Kagaku Kogyo, Co.; average dianeter of partficles is
0. BGEERI:) SlQ)m]@dH(ObSa)zSe@m]l B1Qdnds encapsul at ed

(thBrF:n g;ﬁ &%Eﬁ’ﬁ\l | ngpjagﬁ?llﬂo erri%% ) &é/éngpgle%léxt %Eﬁhp(gf the

afor@lﬁérﬁﬁm%& Bﬁn&@b@l@rsﬂﬁ&ﬁé %r’ﬁit(ﬂﬂ) Qiﬂ&s’ﬂfﬁﬂﬂp DoolHPag; Q&d the epoxy
Asahi Kasei d.); and 10.0 parts by mass of

equizakntrin460); 1 ygtazt yi masstedai %ﬂw@dbﬁmep}ﬂ@lmhm(}@l@@, 38.0 parts by

masgpgipgged%g%sggp?@logmlﬁc% B%WQ?'II‘ é@t ! Iﬁne P]%%gﬁec%)ﬁAhma{r 0fis Co.,

| Ltd. CORRAR! didrRétePdTthasisdésAs I & jirf); IISWarﬂsM hatk of ccﬂQﬂMar crystalhne

obt ained from the conposi tion were_eval uat ed

berigarsmltae PRYAST Gl IAdNE e B e C eSSy ugries o6 oAdd T Epart by
masgéftg%l ]Hteaﬁ%ﬁe—#g ﬁ%{l%ﬁ&@fé?atgxﬁﬁglrf‘s c}@o {n%ng%Jof’%lsphenol-

i'cone co tion was y m Xxi
A epo® résih h@ﬂm%gnm I‘mOﬂanﬁrﬁineit?p@cm&rgte&cd&iyratms(H}QB TA produced by

Asalglgﬂn%tg{] él PP SI e yrn%%{s e@fs_g()g%asf b th}%&%f eprc%Hgt of Nippon

Shedt'®ass Cb. {Wge ra@e?a(%é ﬁ?rﬁd%'sizgmf?%&?sdngqglo aﬁ‘g'b%f%ass ofa

repr esent | ow ng avefage unit forfmula:

polyﬁi@@ﬂhﬁ)sﬂ&a&k@]r@e{ned by GrSlolsivig fmblaf Si 04/ 2] 6 (where
Gis a 3'0% yci doxypropyl gr oup)} (where gmss-average

mol ecul o wei ght  ofci,he mgpti oned
di ng pol ysi | oxanle %'s 78, O O| Vi scosi ty /
nP and ltld%"z@b@'}@_o SI_ Sl"‘CHzCHzCHZ

CH3 14 CH3

(where viscosity is 80 mPa-s and the phenolic hydroxyl equivalent group number is 700).
The properties of the obtained curable silicone composition and characteristics of the cured
body obtained from the composition were evaluated by the same methods as in Reference

Example 1. The results are shown in Table 1.

[Reference Example 6]
[0080] A curable silicone composition was prepared by mixing the following
components: 4.0 parts by mass of an organopolysiloxane represented by the following

average unit formula:
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equi valent is 450); 1.0 part by mass of a
3-gl yci doxypropyl tri nmet hoxysil ane; 38.0 parts by nass
w@Roogpdeses cal fine anorphous silica powder (Adp@&r/iree07/053131

produced by Admatechs Co., Ltd.; average di aneter of

particles is 1.5 mm); 15.0 parts by mass of col umar

crystalline bariumsul fate pbwder (the product of

Sa'{@H Q‘Jﬂ@i‘ ab-¢RA ﬁgeH @? Sid-L S0 4 (CeHs @up%g)tmby mass
\Egenca sul at an| ype Currng accelerator

conpr ng a mxture of b| sphenol - A epoxy resin with

40 masSs % of an am ne-type curing accel erator (HX-3721

 (mafRrA@tHee thdlycuhaaldightasB000¥iscosityd= 1,298 niPapg lepaiybf;qummalt =

of scal e-like gl ass 1?owcler (the product of N
267)sﬁ@mmbag@ase@ a dimeft ypgkyéﬂ@@ee pareseated byithetol O%%#Wm
1 0 th | si | oxane
repr es%éf) @@ﬁ?&%ﬁ Spf c%u a: j(tv\,here Vi scosity
{whb& B mﬁlbxanarbdldhhleamhdrrepneeedn@(ﬂlnm;z Ifoléapiing average grivfopmula:

r i.s_.700 T roet'e f the obtained curable
Si FEZ Q2§’<9ﬁ§i?s[i“t&gﬁ é?@ﬂé‘tﬂ?@ri stics of the cured
L8 Rk b RE-a V& h I%Relcw@i% Yof th
R S R r&?@ren?z Ep ot the
aforemsmﬂdrned drmethjnlpmiysﬂcrxaiﬁatﬂ 78,000; B/Recbsetyasl e, O@ atﬁa}seam} the epoxy
0080] rable silico 0S.i |on par e by .
cquipieRg 4OG SrGRF BUD EF5 S REALSL s Jogp &F s TP aedogfule
an organopol ysi | oxane repre ted by. the foll ow ng
average unit fornul a: (nmass$ age nol ecul ar wei ght =
1, 00@;0 vi scosity = 1,290 epoxy equi val ent 2CHs

267) ; 0 arbt s by :;mﬁ"aof a | rrE:lHIgyI pol ysi | oxe
B e ety R

si | oxane—+esi dual radlccwsl sem3ed by the 3
average unit fornul a: 1% SiGZza]9 [ -

A
ST

(CHS)ZSIO'ZZ] | [SiO4/2]6 efle Gis a
egC|doxypropyI group)} (where mass-average

onf ey B eRhe el B B BR OO Epyent eypmpypmberis

330Y1138:05par@ b rhd8 of mﬁcﬁmmb@awms(mé&bdua 0 MiafonCdyaverage
mass of an organotrl sil oxane of the follow ng formul a: A

diametprerfearticdesss f Oyl 1.5, ieis birmaass obHg enﬁ@sléqucﬂlmae-type curing
ool bR ST, O B AUPR ol b, 904 fnamine-

typd\dlﬁfn(gmc@leratoa‘(HKa’gH l¢iradreté by efsapidldsetCes L. B The properties of
mass of the encapsul ated

the %b}amﬁ@ mar@bl@wé%c&p% FOrRBRRIgaTFharagierislizse arFéﬁg Wé%ﬁ%%?bfﬂned
fron® BRC6npR8H0n WekD e AP ATRESy He Ahim8 MBI &S ¥PReference Example 1. The

results are shown in Table 1.

[Reference Example 7]

[0081] A curable epoxy resin composition was prepared by mixing the following
components: 27.0 parts by mass of a bisphenol-A liquid epoxy resin (Epikote 828
produced by Japan Epoxy Resin Co., Ltd.; epoxy equivalent = 190); 11.0 parts by mass of
a liquid methylhexahydrophthalic anhydride (HN-5500 produced by Hitachi Kasei Kogyo
Co., Ltd.); 1.0 part by mass of the encapsulated amine-type curing accelerator comprising a
mixture of bisphenol-A epoxy resin with 40 mass % of an amine-type curing accelerator

(HX-3088 produced by Asahi Kasei Co., Ltd.); 60.0 parts by mass of spherical amorphous
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curing accel erator (HX-3721 produced by Asahi Kasei

Co. Ltd.). The properties of the obtained curable
W@ pdo7oea8e3 conposi ti on and characteristics of tPEr/ErRa0eEs3131

body obtai ned fromthe conposition were eval uated by

the same nethods as in Reference Exanple 1. The

results are shown in Table 32 [ Ref erence Exanple 7]

ti r

finei g e A e d B M RO el L A et or
partizfesds b5gmie and 1.8 paitdyi rdass pﬁﬁ;glyce@cmyp(@:yitmwdmgmlane The

propgr od ugel-gzrﬂq}/alﬁg %}r}a‘t’fz@ %xygrggllpgsog)%oﬂggg alaq }E??q)%%tﬁnas of the cured
bodﬂ%@iﬂeﬁ Mbﬂé%@%ﬁ)ﬁﬁbh %e?é’@%ﬁfatdﬁ%y(th%%ﬁﬁ@ fhefods HE B R éf¥rence

tachi Kasei Kogyo Co., Ltd.); 0 part by mass of
Examipte bﬂ&)@p@&lﬂﬂfataw wiria Tebled. cur i ng accel erat or
conprising a m xture of bisphenol-A epoxy resin with
[ReenoaEgatplef8]an am ne-type curing accel erator (HX-3088

003 < pcrreile SERBh fBnaI o8 vt PRI 8

compbRGHE 83 .3NarRBFRAAS a%n{;@thylfbg@ﬂox@wap@a o baiiehelecdir

particles is 1.5 art by mass of
ternBaaj$ yithdidoytby byl sikyil gs:tdp@k\ysqolslémﬁ 2,009emPa- @)péﬁtpaéts bfmass of a

methylr e OB e e 1 A Bty SRR A BfsEdsiy! eroups
(v1s@c%§f99§56 PR S)N%rc%nﬁ‘o‘!'@é dﬁfl@cﬂmﬁ)’witﬂq FR@NRyIBUMpYs as in

Ref ér ence Exa 1. The results are shown'i'n Table 1.
tetre[nmhsddlsﬂmeinﬁ(wrtblaezoaﬂent ohsahl Pattmmabiieal $0 § pporis terms of mass

w0 A0 T 8ls BB PP Gy oo e oS Plavimery

‘partﬁf?&ﬂf‘ﬂ tAl6 ﬁ’l‘ii? mﬂ@#ﬂﬁﬂh@ﬁsﬁlﬁg Risaadisy oM théicurable siloxane composition
roups (viscosity = 2,000 nPa-s);

wnmi g)tif;tgﬂyllt Sélegsgoﬁ%@nbfot@r peapkisticn pé th@g@mamwrahis( ailigone
t )
comépg Bglg al‘rél %ag%ctermﬁcg 8@?@%&% glil?bneabodgvgbt[ametdr%&g %’ leo?]ﬁérﬁ%itwn

werbevdlugteBby thel samlemelhdds%s:ﬁi ReftdnaeBikambld 1S iThe xesukts asishbwn in
a content of metal platinumequal to 5 ppmin terns of.
Tablggks units); and 12.3 parts by nass of fine dry silica
owder (average di aneter of pr| mary particles = 7 to
[00&6 nm) . Except for measu[r iahlg Wi scosity of the curable

i e 1 VVI I.II d 1 Ulé%&fi Ul | b UaCIhJ 1 LU I PIT
of r oper BRIt | t he obt ai ned SUPSHHE PFl Cone
ChaeaReed | nd charagterigtilcszof] agcured s|i | gcone7 8
body aobtained fT t he clonposlition werel evalluated hy
Vis¢ds#ty 2@ net hods as| i1A0 Re#80 end€0 Exddpl e 0. |TRSO 18 | 3%
Composite ﬁogulus of |
730 | 350 | 50 70 50 | 1700 | 2470 | 0.4
Elasticity (MPa)
Warping (mm) ' 5 12 4 4 5 10 17 7
Adhe- | Glass Plate CF | CF | CF|CF | CF | CF | CF |CF
sive Nickel Plate CF | CF | CF | CF | CF | CF | CF | CF
Pro- Copper Plate CF | CF | CF CF CF | CF | CF | CF
perties | Aluminum plate CF | CF | CF | CF | CF | CF | CF | AF
Gold-coated plate CF | CF | CF | CF | CF | CF | CF | AF

(*) Measured at 20 rpm.
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Table 1. (*) Measured at 20 rpm [ Application Exanple

1] [0084] In accordance with this exanple,
wa@esoromselict or devi ces shown in Fig. 3 were predieedo7/053131

More specifically, sem conductor chips having

di mrensions of 10 mm x 10 nm were attached to a

BT-resin circuit board havi 8§ di mensi ons of 70 nmm x
[AppR&itiBREka8mpR 1M t hi ck copper foil was |aminated onto

ne side of a 200 mmthick BT-resin filmvia a 17 nm
[00844i ck Imativerianes wisbslyis example] ssyndeondycter deviges spewa & Rig. 3 were

s, then for fromth opper. . fol | .. '
prodEFa iR sy SPmPRRtsEPRRR: bt il BF 10GRERd 0 mm
wer$ bitdche@to0f BThesificlreuit bo@ dkvinpdinaBiine df A0 ifin & 160 mm (a 18 pm
_ photosensitive sol der mask) through a Sq?ﬂ mm t hi fqgﬁ )
thick penier &l waslgerratebprtpoRpyide php ﬁ@&ﬂ*ﬁ’gth% Bl -resiplipy g 17 pm
. e r e
e g SHFLPRIAIEAT, SRR |ESPhEGH (B U gy o
portiony @peded focwird bohding ofithepatierpanire exinoved; drdethe blnfadef the

. each of 9 sem conductor chi.ps, re forned, o ne ..
circgif ﬁeﬂﬁtwa_s @a'slt_raTél A0 AT R e _ AR gl gpoxy-
resilgfgg%r{ﬂI ngEB‘(@N . IRAWERDthid, BR8RIMpENE (RPRNARSHdRERT @l’iiﬁ%_ﬁnds the

. BT resin circurt board with sem conductor chip
circwit pattero steediel edtricallyneonaegsed by bomling wires. Hoventy sgykr semiconductor

g s AT BRERob B TR S huC5! S80Sl B e irui
boatdoaarthdipdvire BBAGEAQb réspectBRMpéR S i tiflt pafienmachi ne
Api ¢ Yamada Cor porati on;_ conpression nol di ng machi ne;

( . S S| . . .
[0088ddel Theappopoaly arcphef thedel rasioeitonl boaigewitlysgnpicesiugtor chips

f ' i I .
e TR A I TS R i
RefdréfcaBranplér) andnhotreed tiecupr aedivas plat@hintathe dowathalfheold of

nol di ng surface and facilitate separation of the cured
the eompregn Bohng Machinge\nip Yamagp & orppsaiions Gompression nwifgng

e | ¥l 338 s &@gﬁ ' BaglebbRL i
mac;ﬁg% t%f a Opﬂol?lgg%yq@hg r g)l% ga‘?‘? fh%h?‘ﬁat was b gg teho? Cotthe "
moldingfraachinefwdrh tlenkvddskd the dpper halfrmsldokiionhad dineensioncofi 40 mm x

oSS 5 LR AU RO VER 8, MR L S0
separatidtDé tREBurd siliebRbodyiRdin SRMMbRL RN stffsceBTiiRl ﬁ}g)er half-
e

operation, a senm conductor device sealed.in a cur
molBoehy codted withaqreelabtesteirafiuprecthylenswesindilmothat warcbipgdtto the

[re d.for hout s i n—-pven at, 1 \
surth e B ol BB Ssobfo Bt oo Vs i g petween the
halfsa6lide andithtt esmpR¥iice mubded fSeRhea. whdehpresshDofMaB itdficed at 150°C.

cured silicone | a(niyer . The obt ai ned_  sem conduct or .
Upapespiietigioof the molding operation, a semiconductor device sealed in a cured body

of silicone was removed from the mold and heat treated for 1 hours in an oven at 180°C.
The semiconductor chips on the surface of the obtained semiconductor device were sealed
with a 400 um thick cured silicone layer. The obtained semiconductor device was
evaluated with regard to appearance, warping, and scratch-resistant properties by the

methods described below. The results are shown in Table 2.

[Appearance]

[0086] In evaluation of the appearance of a semiconductor device sealed with a cured
body of silicone, those coatings that had less than 5% deviation in thickness between the
central part and the peripheral portions were designated by symbol O; the coatings having
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eval uated with regard to appearance, warping, and

scratch-resi stant properties by the nethods descri bed
whedoomeIsThe results are shown in Table 2. [ Appear/aroe)}053131

[0086] In evaluation of the appearance of a

sem conduct or device sealed wth a cured body of

silicone, those coatings tha# had | ess than 5%

iati.- i L i S t : .

e SR R a5 FRRaRELIEIR 4 N SRUL  BBE Poo

and e €0AlgNEH HAa detiati e iatRCRIRN bicaRe thad 6 0davbRMtekignitbe by
range of 5% to 10% were designated by synbol D ; and

symbpbSe coating that had deviations in thickness greater
than 10% wer e desi gnated by synbol X [Warping] [0087]
[Waing] ng was neasured by fixing the |long side of the

aleq,circuit board prior t utti. e oduct .i.nto, .
(005G v NTRInE s B i PR Pridoa s R s ity prior
to c@ftink AR RO it6 indvidusliicoes biRPRleSIuANE Ched 1ei SR oA iGN ¢l the

[0088] The surface of the cured silicone body was
oppesifedortheide.by a spatul a made from a pol ypropyl ene

resin, and then the foll owi ng designati ons were used
[Resistamoedb Patatching]f resi stance to scratching: X

j.gni £icant. white scrat.ches .on the surface: D. thin

00T ToE Bradh s AFFENEARR 108y R BT B4 o Saprbaacg from o
pol}?ﬂﬁgﬁéﬁefr@ﬁﬁ,- anklARG the 31l AVinEdadiPhtiors weROB9d in evaluation of

“Sem conduct or devices were manufactured by the same
resisipidgdel sergtchingAppl i cati on Exanpl e 1, except that the

cur@hle.sili B! Ref erence Exanple 2

vvas}al?é@dﬁ#dﬁ%t%gggS(grfq@%:é%{&rgggﬁéceéi | i cone conposition

of Rehiarvdiceschxeirpbe the dilifate;wad used in Application

Exagpl e 1. Characteristics of the obtained

serf¥ cohefigtehss ondhese@seuated in the same manner as in

pl i cation Exanple 1. Results are shown in Table 2.
[Apgﬁ&ﬂ@lop@@miﬁﬁxanpl e 3] [0090] Seniconductor devices

(0048] o e RGOS s WU SR ORIAY, 5 sl ARALoISRY O
ApptieapasExdnmple 0f exddepiehatrthe chrblepilizone composition of Reference Example

2 was used instead of the curable silicone composition of Reference Example 1 that was

used in Application Example 1. Characteristics of the obtained semiconductor were

evaluated in the same manner as in Application Example 1. Results are shown in Table 2.

[Application Example 3]

[0090] Semiconductor devices were manufactured by the same method as in
Application Example 1, except that the curable silicone composition of Reference Example
3 was used instead of the curable silicone composition of Reference Example 1 that was
used in Application Example 1. Characteristics of the obtained semiconductor were

evaluated in the same manner as in Application Example 1. Results are shown in Table 2.

[Application Example 4]
[0091] Semiconductor devices were manufactured by the same method as in
Application Example 1, except that the curable silicone composition of Reference Example

4 was used instead of the curable silicone composition of Reference Example 1 that was
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3 was used instead of the curable silicone conposition

of Reference Exanple 1 that was used in Application
wex@mpdes23. Characteristics of the obtained  PCT/JP2007/053131

sem conductor were evaluated in the sane manner as in

Application Exanple 1. Results are shown in Table 2.

[ Appl i cati on Exanpl e 4] [OOQﬁ] Sem conduct or devi ces

usedVR{ Rp}?‘lﬂﬁﬁf)ﬁ@kb&hﬁ@ DY hhRctesigid oTehdaiasd sdtmifhituctor tWed
except that the curable silicone

evabl@ﬁéo@ thei someanarmer as iaruwlicstionranplod sResslig atersbpwadn dpble 2.
the curable silicone conposition of Reference Exanple

[Applicdtmn Exaspdes] i n Application Exanple 1.
0082 S A R TS EBROUSL b o
Apﬂtcaﬁ@{SEkélﬁplérlee)ﬁJéﬁt/\ﬂﬁaﬂ the d@bR sdicoh&BRhpEsitidrP6¥ Iféféﬂé'ﬁ&eeExample

[ 0092] Sem conduct or devi ces were manuf act ur ed
5 W@mseé anrpeaded esocuaable pilingrs Gosenastionol Refirence, Emméqﬁ that was
a [ {
e oSS FRRY BT CHBRUESAIREThY Uag sFBHHERRE ver
evaluatefds thel sameqharinef &y iangelicxtioiEeandplé DaResolts akeshdwhlin Table 2.
Application Exanple 1. Characteristics of the obtained

[AppBeatoAE agipls 6mer e eval uated in the same manner as in
[Ot)pgﬁpl ication EXanple 1. Results are shown in Table 2.

pl |S@m1¢qm|dwamdwl@s 6er¢ wg@qactseqﬁ yothe sene methodi as és
Ap@%ﬁom#nﬁg tlgée)?ct%p{)%at{ tpx? ﬁlzr%gi% Suico Q gorﬁﬁ%%th%n%et&%hceo@xample

6 wamsad $ndtdadrof aie R@ﬁlﬁé ema@ndimm:dsﬁloﬁ ofRzfateed Hxagiptat tiaf was
osi tign of Reference Exanpl e

‘use 1hn:e ‘ﬁééjlgqaﬂ,glgr? gélglgﬁ)ﬁ%gln 2}&0 a r@g@tpc@rpf thePRpiged semiconductor were

evalggéﬁ"ﬁ?ﬂﬁ‘: 'aﬁfé' Qf ad 1H%|_@Wﬁ€t?dh§lgxa?ﬁ5ﬁ£ oﬁQgéﬁftE Qfe § WEX% in Table 2.

eval uate |nt e sane Ication

. shown in Table 2. [Conparative Exarrpl e
[Coﬁpaﬁgﬁfgﬁ&ggkﬁéonductor devi ces were manufactured by
[0094]e s@emicoridibadr dsvited wWippagafattaredbadp k&nd methodeRtin

that the curable epoxy resin conposition of Reference

Appéea%% Examplad, ¢reent haidhe srable cpagy ae@maO@navogmon @b Reterence
%@ $ak LS 19§te§?{>ietﬁg sahe c&mf) V@ﬁ(éfér%gct:éa]?xanaple 1

I cati on Exa aracteri st the o
thatszemus@nhukppircam ExaupledaCharacteristivg of dmeohtanctbxemsondmctor

Wer%%?%ho@lg E%ﬁg o e]fz'a]s Eer? zppflcsaﬁ%{l x%rrlll%\fml II{Isesults are sﬁown in
Table 2.

[Comparative Example 2]

[0095] Semiconductor devices were manufactured by the same method as in
Application Example 1, except that the curable silicone composition of Reference Example
8 was used instead of the curéble silicone composition of Reference Example 1 that was
used in Application Example 1. Characteristics of the obtained semiconductor were

evaluated in the same manner as in Application Example 1. Results are shown in Table 2.



[ 0095] Sem conductor devices were manufactured by the
sane nethod as in Application Exanple 1, except that
wao b@7omsabl e silicone conposition of ReferencePErarRpI#053131
8 was used instead of the curable silicone conposition
of Reference Exanple 1 that was used in Application
Exanple 1. Characteristics 3 the obtained
Lifiebhe same nmanner as in

m conduct or were eval uat e({thlr,]
[OO&EDI ication Exanple 1. Results are shown in Table

.[0096] [ Eahmele2fo.[|l ndustrial applicability] [0097]Comp.
Th t hod of tPhe i fventi onAnpﬂlcﬁgmﬁwnL@ﬁ ng a I
sem con tor devicg provides sealing of sem conduc]f:)f)almp ©s

Chax%@ég'ﬁ Jna ed sijligore pody ghat s [free [ofgvaids,] 2
and the product | ree of extlernal| defects and has

App8agkeoi st ur e-resi stjan®e |propgr tOes. Gurit her nor®, Al O
since the sem conductor devicds of [the ilnventlion are

Warpmg\(fraot ur ed wi th priec2sijonSednt3ol| o tfhi&knesé in8 | 1

acaod

the—segHng-restn—HBased o<t he—abogvest—san b
Resg’rlag?eeta‘gcr‘aé[ﬁu{lge met Hod~of| the in@enti%n isosui t§JI eO X

for the nanufacture of mniature and thin electronic
devi ces. CLAIMS 1. A nethod of manufacturing a
] : device sealed in a cured silicone body

[Indgssmf)]r@@ﬁ%%&%] unseal ed sem conductor device into a
[0097)| d FThelnmthjdexfithergventour fabmengfattitog e sewitpoducidratevice

which |s fed intq a space .between.the d.apd the. .
provigks a1l L SRPISERAEPIOIC R B ute] Lisins B0y AL iiegof goids, and
the prB8udT® HQJo &Gl RAACIRNaZ 86oPiholshRe r@SdtarcB Propehttes.

af orenmentioned curable silicone conposition conprises,
Furth¢rnioeg since ftlee feotib@wiuntypr devipesmd thesinvemionagte manufactured with

e s S e 8 Pl g I RS B b o
the REMDE B HeliRVRSEi0f MRAABRfof e nasufabihure afmatigarogmid thiasetronic
whi ch contains in one nolecule at |east two

deviggroxy- cont ai ni ng uni val ent organi ¢ groups and which is
represented by average unit fornmula: (RL 3Si0 1/2)a
(R2 2Si0 2/2)b (R3SI0 3/2)c
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{wherein Rl, R2, and R3 may be the sanme or different
and designate optionally substituted unival ent

whyaroemehon groups or epoxy-contai ni ng uni val BCL/JP2007/053131

groups, with the proviso that 20 nole % or nore of R3

s are aryl groups; and "a", "b", and "c" are nunbers
whi ch satisfy the followi ng3¢onditions: 0 <a 0.8; 0
<b <038 02 ¢c<0.9 g +b+c) =11 and/ or

(A2) a diorganosil oxane represented by the follow ng
general formula : A- RS - (R4 2S510) mR4 2S5 - RS - A
{wher ehilq 3 1Rt | i i {4 Bted silicone bod
PR BB 41352 Rhb R 0 B4ER L pidsfcon oy
by peaingraatedeadéd gEnatomiubmn deyicdbito 8 nubdd agrhaibgecting alcarable

Fe TR T e
sERIcBHiRtor(B¥Rbe 2ot SRprRifHor Rofdhg Mg tuiAea Bbing Barastetiial by the

same as éefl ned above; X is a single bond Tor bonding

facd thet theerferamientientdrRBrable siliemsgempasition cemprisngt least the

repr.esent ed by aforenentioned group R4, an
f%lgdpmgg%lﬁP%eﬁ'lysng uni val ent organi c group, or an

(Abg,QWL%h@hﬂﬁﬁg sgicond, W th the proviso that at | east
one of the above fornmula is a single bond and at
apdast two X's are epoxy-containing unival ent organic

Hibene sy R B3 B Ve funber between 0. 2 and
4 " . . 1} .
3 Mhodhed 808 & S Rorafelonl ERbRRpEI0 £

(AP EAPshokiGant WHieH ¢thtaAnPieme mdlediyelatduast tvas opxy-cbntaining
The nmethod of O aim 3, wherein cqonponent (B) .is an

ugivglenberepmg areupsigas Whith i ieriescated by average tnis famulaast
4 wher SRS IR ROpH B8R danost | oxane.
{whprets RhiRFdamiyR ey be themanmegr gififereat anfl desighate ofonally
substituted univalent hydrocarbon groups or epoxy-containing univalent groups, with
the proviso that 20 mole % or more of R**s are aryl groups; and “a”, “b”, and “c” are
numbers which satisfy the following conditions: 0<a<0.8;0<b<0.8;02<¢<0.9; |
and(a+b+c)=1} .
and/or
(A») a diorganosiloxane represented by the following generai formula :
A-R’ - (R%Si0)n R%Si-RP - A
{wherein R*s designate optionally substituted univalent hydrocarbon groups which are
free of unsaturated aliphatic bonds; R*’s designate bivalent organic groups; and A’s
designate siloxane residuai radicals represented by the following average unit formula:
(XR*8i012)a (SiOun)e
(wherein R* is the same as defined above; X is a single bond for bonding to

aforementioned R®, a hydrogen atom, a group represented by aforementioned group R,

an epoxy-containing univalent organic group, or an alkoxysilylalkyl group, with the

_proviso that at least one X of the above formula is a single bond and at least two X’s are

[Pt

epoxy-containing univalent organic groups; “d” is a positive number; “e” is a positive

number; and “d/e” is a positive number between 0.2 and 4)
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3SiQ(R6 2Si O nSi R63 {wherein R6' s are optionally
substi tuted uni val ent hydrocarbon groups or unival ent
wo@e@anys2yr oups that contain phenolic hydroxyl PQr/areper/053131
with the proviso that at least two R6' s are
af orenmenti oned uni val ent organic groups that contain
phenol i ¢ hydroxyl groups; a “n" is an integer
DECWEES af B8k q@0 @) or eatth@an®i hod of O aim 1,
wher ei n conponent (B) Ts contalned in an anount of 0.1
3. 10 BROWBAbY Sf @lﬁlrﬁqs Whefein )k?é’ al évhlﬁfd that contams a
conponent (A). The meth a| m 1 erein
nhenaelix ]@ds'OX}{l(gW conposi ti on furt her contains (C) a
curing accelerator. 8. The nethod of Claim?7, wherein
4. corffienaethod 6§ Clasman wherapsarhpdnedt @)iines digprosilokaneghat contains
accel er at 9. The net aim?7, wherein
g SRp BIRkR e(%)leasgt%?heapﬂ%ﬁyq‘%ﬂx #unt of not nore
than 50 parts by nass per 100 parts by mass of
5. condisraginod af Claym 4 mér%@%mpn@m @)ds # argangrdlosane represented
sition further contains (D) a
@*&P??&l%vﬁi&éb%ﬁ%ﬂ%@% of Claim 10, wherein conponent
(D) i s RHhSDBESBIORSHS; anount of not nore than 2, 000

S S S B o S VSRR o aten

&gém& BRRpS E}ﬁpaﬁitélh gﬁeﬁ&fctﬂyafo@pg&a%@ Sm{hﬁ}le efb@gogtﬁaﬂ & least two
Gooxy comnpound . The met hod of aim1 wherein

Rdsqre m&tm(eﬁ)oneé uumateat onganic [greups dlms uamtamn‘phmohmbjrdeoxyl
t han. 50 P er ts by nmass of
%8?&?0?1% lﬂ)an llg%ge%ﬁtgeﬁﬂpﬁggqo@%] aiml wherein the

cur bIe |I| e conposition further. cont.ai F) a
6. couimgag ehClen 1 Theres eRrnt @ s Firiaincdetaimount of 0.1 to

rmaa%%la(sﬂ)eﬂ H0GRARS BY Refs bflcdHpHERUMY. Of not more

than 10 parts by nass per 100 parts by nass of

7. COMpRNARhLod & C atfi‘1 %Tamgﬁeﬂﬂh@ AfraBie sﬁu%n@c&mg%ﬁfﬁ kel Bontains

conposi te rmdu us o asticrty a cure I cone
(bddygudngscaetsratexceed 2GPa. 17. A sem conduct or devi ce
obt ai ned by the nethod according to any of Cains 1 to

8. The method of Claim 7, wherein component (C) is an encapsulated amine-type

curing accelerator.

9. The method of Claim 7, wherein component (C) is contained in an amount of not

more than 50 parts by mass per 100 parts by mass of component (A).

10.  The method of Claim 1, wherein the curable silicone composition further contains
(D) afiller.

11.  The method of Claim 10, wherein component (D) is contained in an amount of not

more than 2,000 parts by mass per 100 parts by mass of component (A).

12.  The method of Claim 1, wherein the curable silicone composition further contains
(E) an organic epoxy compound.
13.  The method of Claim 12, wherein component (E) is contained in an amount of not

more than 500 parts by mass per 100 parts by mass of component (A).

14.  The method of Claim 1, wherein the curable silicone composition further contains

(F) a coupling agent.
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15.  The method of Claim 14, wherein component (F) is contained in an amount of not

more than 10 parts by mass per 100 parts by mass of component (A).

16.  The method of Claim 1, wherein the composite modulus of elasticity of a cured

silicone body does not exceed 2GPa.

17. A semiconductor device obtained by the method according to any of Claims 1 to

16.



