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WD 2007/ 099823PCT/ JP2007/ 053131 1 DESCRI PTI ON METHOD
OF MANUFACTURI NG A SEM CONDUCTOR DEVI CE AND A

- SEM CONDUCTOR DEVI CE PRODUCED THEREBY Techni cal Field

W 0OMdsthe present invention relates to a mechaoereotoss11
manuf acturing a sem conductor device and to a '
sem conduct or devi ce produced by the nethod.

- Background Art [0002] Seal i nglof a semi conductor

device in resin is perfprRERIPFIONI i ous nmet hods such
as transfer-nolding in a nold, potting or screen

printing wth a liquid sealing resi . |
accor d4REEOR OF FAEd R INEeh §E%quﬁ§$ PéhCE
sem COHSAE@ Rfsmgiﬁmmowﬂmm@mmtﬁnmmﬂk@h;we
the thickness of electronic devices, it may be
required in sonme cases to seal packages as thin as
i less in resin. [0003] Al though the sealing
[@i)il]g hi p’[‘hgg)?ééﬁ Sivehtiod 1%%&'11%3 t@% rdefBd of RBRIEE AR HseBidRbctor
al T'ows precise control of the sealing-resin
devidectod és 8 sentitinstuciet fryiterpeaducediest bemetadount ers 15
probl ens associated w th phenomena such as novenents
Batkgtdund $etmi conductor chip in the flow of. sealing

in .defornmatio f Jbandi ng.w r whi .
oo SRt A Rieni el e o T b Py APy sppthods
seh ap eSS RoldiAg ihembldyotthg bi Groed pristhigrwittesligwid keading resin,
breakage of wires or contact thereof.- with each other.
ofF 0 Ol esTdange WEl R Torah HEndTo APPIRTiGH STUPRTICBRAT Kqgronents and to
AEENER 531 defuck UGS bf‘el&ﬁﬁrofﬂ%gﬁ%&, #6haQfbe P&ulireM 6h Qime cases

screen printing protects the bonding wires from
torped glacitpgesors thin s 400 porer 3gss in BRever, t hese net hods

R Rt B ARG E b Okl Bl By e Bl pod

altfwsfpoedisatconiml of theaeadmgirasin Héckmegsethisahetinfd relverthedsss pncounters
005]1n .order.to solve the above problens,. it S 1.
PP e Rt ReRanng spor Joveasit 8RS FRniohiaptRR phip in e
164 6F SeaBnditsiplad@ HEfreai of Beeidewinsemicnaed voimetied evihe e
into a nold 25 and subjecting the seal jng.resin,
seppipapugtpy ghip ynder Gp SEECIRE PIREWEF i ooy of ighid teta, s well as
pidiSeaheYira SRR YL & viBVdaeRetht:0 conpressi on nol di ng

(see Japanese Unexam ned Patent Application

[0004] i O thethet hande saating ef semagoadnaier dewicessin ligpidapsiy by methods
r 44 4 * i 7 » - i -
ot{i%ui ]Oﬁg Weée{/n epr%lﬁ\%g E}r?tec]cs tzz §§nd1@§1&1%§% b%QlQ%e %F frehd contact,

a conventional "epoxy resin
hevavpo tickd nathods maledt msrealiffiealt tngpnB6l thathéakinads off thetshaling-resin

oSSR RIeS e ool ol cosion IRl ke,
[ogérr]s& CUi ty Biaar 18 SolRE Ehed dbBvd froblemk tewad pomisedio anedadtite ﬁ@m
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 compressidn molding (see Japanese Unexamined Patent
Application Publications (hereinafier 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



2 printed circuit boards are subject to increased
buckl i ng and can easily devel op i nner stress that may
| ead to breakage or nalfunction of the seal ed

sem conductor device. [0007]In order to overcone the
above probl ens, a nethod was proposed to seal a

sem conduct or device in a cured, soft silicone body
by pl aci ng the unseal ed sé&@nr conductor device into a

mold, filli space bet n | d and, t
priniae o boaE e SHBISEL B MGEP S DAHIRE Fa 1560 Sagly; elop inner
stresssthét' RN FRROKhE QR4 ARC1ISNEMKS sl QAGEMRBndeor devxce

af orerrenti oned conpositions to conpression nol di

[0007(}see Kdk gidep @0aper0eBsbe ahqyR @robi@%ammswasamp ta)u seal a
sem1con l?ctgr68 é n[ OO e?o s’lhéo £ B %g' W]cblagfn Clﬂ{eeqmsealed

I cone |1 es ar e e an hav resi St ance
semIdoﬁldﬁdwﬁﬂ@iUengto 4 hl@hbffﬂ)]ﬂ@ thi @a&W&EﬂWSh@fnCﬁm end the unsealed

eni co ctor. devjces treated by the. abo
semiGS BT 1) ARG NG PAEPTY P BB 5 LR Aectne the

aforeRREkbrcA g:oﬂfpo&ﬁ@nsd@Vé&Iﬁ)r@@féﬂmﬁﬁldﬁfgo@éeﬁ KBkduCZOOBQQGQS 5|, K okai
is an object of the:$resent invention to provide a

2005d§8ﬁ%ham%Kbbmﬂﬂﬁiéﬁﬁfﬁ)nanufacturlng sem conduct or
[000333‘” Ce%{d%l%gg{; B E;JEQJ 9@&@%&1 %8s d?&“%@‘i‘r gﬂ&\%%c? Bive low

f sem con I'ps and circuit boar
resistiigoesto Surafchires tlmrdifhrei, ﬂ-pr sowvfacksr @she samicenduotos dedtesitiaatpd by

is anoth ovi de a.sem conduct
the abpgrR R PR SO GIAPd e AR G4 B DE e M pyeling of e
ckvmg@g&g&g rébléhatgt aspect, there is provided a nethod
manufacturing a_sem conductor device seal e

10008 ur ed 91 1 scHhis DU CyesBHISH SRIoR o BiRER oethod for effciently
manu%gc%rg}%nge%ﬁ%cg{dugtgy WSS cdsNificR aqplcgarﬁtﬁgmz%lfl hﬂg%ﬁh&g Bhickling of

e sl |1 cone conposition whic
semaamdmﬁmb ehipeemd lacwpl ld)aaisd anh evhinls drive dsuskaadsc snidiu dnproved

device to ssion din t he thod bej
resistapggy 5‘&58?31“;’&?93 thé"¢ tg%t t’lﬁ gt’[ 1} REOYF o r e nER %°8neé° r device
manuFabi@edl By Bl db6@N@emodPOsi tion conprises at |east the
fol | owi ng conponents: (A) an epoxy containing

qummhdyi cone and (B) a curing agent for an epoxy resin.
|%8 he discl osure al sa provides a sem cqondu [ .
[001 eV|ceEHaﬁu 3Eta5PEh ﬂ?”?ﬁﬁpgpgpgﬁéﬁngﬁg%‘gnp¥ﬁ%ﬁknmmg a
semidehfteatrs debick nwehali am § 00tR] iwonet boly of pheng an unsealed
semléoﬁlaﬁc%ll &Q/lcfquto %ﬂbﬁfi%& léﬁﬂr:ﬁ] Q&lr%%lﬁzgﬁéj MALtHe c@ﬁl}fvbﬁﬁ&l Wiich is

racteri ze f1ciency uf acturin
fed inf spHANILLAST RRDP IS0 14 EF e R BB ilr‘@{g%rto compression

moldﬁfg[nﬂi‘eo BRthol Meingh tipsadkitbed i byCthiet fattothadthe afdmentidned curable

siticqp B Lieg CUESS o 38R LR shirBatill, Szt gpory
contadEsg Filiptricgnd ¢B) 2 PeriBragantigsa] GPEIIFIY. 1 is a view

[po1fjhat i H‘Héscﬁé'c%sﬁl% LoD UIIHE b YEBicOhdudios ABRES Mmah@Actured by the
dpfor manuf act uri ng sem conduct or

nol di n ne use
ﬂbma&v?w&% nahq e nethod of the invention. [0014]Fig. 2

Vi M/that illustrates position of the nolding
Eﬁgﬁ%@ﬂpﬁéﬁ%%rts duri ng

[0012] The method of the invention for manufacturing semiconductor devices is
characterized by cfficiency 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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5 resin sealing of the seni conductor device produced

by the nethod of the invention. [O00151Fig. 3 is a

sectional view of a sem conductor device manufactured
wono@meseslance with Application Exanples of ®kd/IP2007/053131

i nvention. Reference nunbers 10: sem conductor chip

1012:printed circuit board 14:cured silicone body

16: seni conduct or devi ce 20:5tationary platen 22:1 ower

Bﬁgﬁﬁg%%ggﬁbf@M@ﬁmhﬁhﬁ-FDId Zg:heater 26: 1 ower cl anp
1 30: noveabl e pl aten 32: upper base 2033 :
[001A]| defig.34is aﬁwthﬁtallvﬁws@@E&?@%\%%WOF%%&@‘%%8?03‘?%%”1“%
use% %%a@ﬁfzﬁnm% %emiconductor 384oes 8P bie rdthodafihd DReftdines

- spring 3a: heater 39: upper clanpp stopper 40a, .
[0084]b: Figel iablview ihbiifusimies pogtion efdhe Mg deg 1d S e
I'ESiIJISL ; mrg %% ﬁlle\éémnﬁoﬁcf)ulcjtﬁ device produced by the method of the invention.

[0015]  Fig. 3 is a sectional view of a semiconductor device manufactured in accordance

with Application Examples of the invention.

Reference numbers
10: semiconductor chip
12: printed circuit board
14: cured silicone body
16: semiconductor device
200 stationary platen

o 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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46: guide roller 48:static charge renmover 50:curable

silicone conposition WD 2007/099823PCT/ JP2007/ 053131

4 Detailed Description of the Invention [0016] The
whabdrawisty i s a detail ed description of the RETHBHIHESLL

the invention for manufacturing a sem conductor

device. [0017] According to the proposed nethod,

unseal ed seni conductor devite is sealed 5in a cured

De@ﬂé&’Déﬁcnﬁhéﬂéf&H@Inbgg@am ng the sem conduct or device
imto a nold and_ su cti.ng .t he abl i

[00&6khp o Siheifolping {s ‘%“%ﬁ]ﬂgd fiﬁ‘gﬂ 03%6 Dé 0¢ t:l%g %R’%’i‘%"“afﬁé

ma%,%g %&%M&@M&e to corrpreSS| on nol di ng

e conpression nol ding e that .c
[00iFe aflorcerding todherropRred d,baél lgls SWHOBWEI or c?evme is sealed

16PfvadelI8todnolAPed subjecting
in %cqrg‘? %sré’gglhgm edgf)&g ?&%ﬁé %(g}rﬁrﬁbllcd t hat, \Xhen cl ossérajec

thetcﬁgiblel”sﬁ[c,ons cmnlazsmclnh@t ditls é@l spapedeinest theuaeld pndidgi ce

\Nh h th bl
SGI@P‘FI}dé“c‘)WEdeCVé??ptS§P?1Pr<?ﬁﬂ%(ns gifﬁlp&r i Ieg for ef |Clulr |anget he

[003BRCe hRlcaRReskiog nvidiok aadnﬁerthaumsﬁamls & aferminentinngd pold may

devi ce.. The machine i e
be @l eQvERIFIE} CORRTESTIHG! a‘é‘g gﬁ’ﬁ@ﬁ gjﬁl}clim PERS ra%h@%& }{5‘1}{ Iggldtagd :
lovieis %Elf%d“@ fhat, JHRA 3lo8éd tbakh& Wquegte drcinbanddd saguaohéuctor device
curabl e silicone conposition, and with

andjfvinegrold SaG mt%\@}#ﬁh @ggpr@hleﬁ&capqﬁ)rqu& 01"1I JE ﬁugghed for filling

o805 L SN OBAARS ke i

equippaclr\mkiemjclmlﬂﬁgkhwceﬁ:@ @regs/nzgg@ uipger@p@ Jomyes hplE-molds to each

.otb%g% L der f‘ fr g}(})ﬁln%b %lése | & gﬁ&blé ﬁc erggﬁl‘ﬁiuon, and with other

T5e° 8 peci
deﬁ@éEpSﬁs‘hsd dﬂmpﬂﬁsﬁ)hm@ldlﬁg haclendlis Siﬁkf@s%i;l eign iKBpkaiiH03 g 064,

277551 nmakes | 0 b | ac I
Kok Eortiae: o Kl Q04755 The R Rl 4HRABR! ot 2000-277551
is PlbYe Rr B3HsRIR Aok lbbdaﬁ%&h&&lﬁ)ﬁﬁl!ptesmmmicuom he spaces
tween the upper half-nold and

h . . ,
[OQj@}n c oMwrcspseifigally, the CORPESEHOR W@lcérg?ﬁau i %gqseﬁgv]{%l%al 2000-
2795%1‘%‘8{% it gyséﬂﬁg (L?IQ@cI diBd Ak daeshidofiwiorddlice tRé 8 lovau Half-

curable silicone COTTpOSItI onto 1d |
mcdd;mpplﬁg siconableilifiongjcompnsitien dnte Herpacsh bervivek e mepHdalignold

ang gjgégls%f%? egl!lcg)gtg{llc ol LT ocflaé?p 1{11& @éﬁ%o&m&o‘? ﬁ@\l’l@eg@e%w@dn(iﬁe

ing ar€a per half-nold. The
upféHaEmald aﬁ&lcfm@ half-edd, ®od sdigdct the cu;ahlefsﬂ@@ng/cqmvgmon to

verti.call he directio 03|
CORIRESSFHON H‘c’ﬁf‘ ﬁ@r%ﬁ‘ W%ﬂfl?glﬁbe gﬁm%ac es an(:fll%gfoml ofa
ﬁaﬂﬁé%at eﬁ@%&s?ﬂ%ffﬂ&h drt“ »1;]15 S@ﬂiﬁ% areh bethé amafrhtaﬁ -rhaldeFheaieinper is
face projects fromthe moldjng fage o
supmnred sofhat §een freelpmezeyerfigalty g the Fﬁ%a‘rfp"?%ﬂfgg?ﬂd\%%ﬁng the
molg S on af%k%]feﬁ%ﬂeg sfak éé@@ﬁfd oahdt-wRndnhd ﬁlolcﬁs dpérsﬂie

e b ST 1l Sone conposi tion, it
cleﬁﬁqieﬁ"ls mrgvawnﬂ e prajents fem daesnpklinganced tBOMRPY 17‘?1%‘“"1‘1 and is

Sin, N r di
o GG R P B b b o
coh@bt diEeti Rerableptitbabtenfdshion itsomoltling swifiags eandbe qgeily coated

T

pr &JH Wih a aﬁ\ﬁbé {10 fééﬁmﬁ ﬁ%eélﬁﬁl@@ﬂrﬁdmﬁem amidlact the cated silieone
means of the peelable film WO f-mold. Tn such
boﬁ@ (RUgE b 3@@'{3/1‘9 q:ag@gwrg@gpgllug area of the upper half-mo such a

machine, sealing of the unsealed semiconductor device by means of the peelable film
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5 protects the cured silicone body fromsticking to
the nol ding surface of the nold, reliably seals the
sealing area, and prevents formation of burrs.
w0R20d98te af or ement i oned conpr essi on nol di nFCRABWRPHESIL3L
may al so be provided wth a feedi ng nechani smfor
feeding the peelable filmfromthe nold and cured
silicone body 5 to a positi®bn where it can cover the
orofI0k B3I BREbEY A oI Bk E1BRP dielmdlhing sexficar theonald, reliably
evice 1 n the | owner half-nnlg. Furt hernore, the
sealiterealing acde g PFREASHOIRALGR °APY IS uct i on nechani sm
[ 00%(ﬂ :t | 3Rp L‘fot;&%&figﬂgé éo%{bre%ﬁbh ad1diss imBehineabblsebé plomided with

ower end face of "the danper and.aﬁ th @gggLﬁbleb i
afeﬁcﬂihgmmdn_rml ionf@dingahg]@@bb]@fﬁ]m}f@ngglgmfl galg eqgHicone body
sucki ng.air., fromt e thBiconduct
to.asiion, Shete if.cap &Pﬁeécgﬁebfygfta%fg D JQm Sy ﬁ?ﬁor@ﬁae &ficonductor

I'nner facé of the danper

devidd iR 16 t%mirﬁdﬁagllfmma thé mahaneip perpPes) gr-suction
Provi sjon of the aforenentjone ' '
mostaP Y SOk PSP L KOS L o TR g e of he
claggér%!ﬁ@ f o E;Ee?ﬁlﬁé ﬁlrﬁ\lbh E’lfeﬁﬁ’%dr ;surlfey:e ofithe weAlingareadyisashisgir
r holding the peelable film e conpri
fromithe isnetbosamivaiass @ stz B R o BEG Ty gamer
anc%ﬁ?&?){dé%ﬁbé %ist?i% bibe i ehRR. PRAisiGOaITh hfofdngenvibidd saction

or e he space between the inner side

meshanfsaceliaifly hoids 45! wakmgisrpcalable (e o8i RSl HF: ( he
ApRER e Resieion fochlaR b idflud e Bt Bitn BOHDECHEAGC of air

ent ngs n ail I‘-_SUCt_I on unit.
suchiBE helBPefenhiatte-lowbicbndayoe fithe ctamier endhif-aictign boles Bk a

ity that f i nd d | i
comBPREAB BT DUBH EORIETor B Bin Bl e ee of he

12D AT Gk dubBieS SMhe aRsHsioll. SdeisnaetioFsrchired irp cerecting the
t e_Lomer hal f - nol d-al sQ may Eﬁve a &ﬁéit tgahkaEq&

atcamai RTINS ORI 3 o b BPIES PR TSl BT g

mc@ei% L1 2 ?%?ﬂy 2%0:8fs dniRicpamepansldiPorttdii darespohdieg to a

con evice. The upper half-nold is qﬁ%ﬁgble h
sethivoniduetodieieereti Wacepfenbprsitiongn dhe serueanAeter davics: Fisirgrmore. the

' d t d _ . g
o g Aropg ARl ¢y MY Bhme B bR en AL E D e
coti@bbndi®y & o icepentpitivg ofitheoumrchhdistashipHe theseaypenductor
il ition f t ' . i o
oe o ot RS oL RS9 GPLE S0 o e o

and Pst&;%%%ﬁ 190k RhToteE RATTHRLAC Ahedetflow dagitpisdofhalprcthe mojding
an

| i f d h I '
sudueroithe lowentit A e POTBE 4p gT RS oY BEaTF S ShAS
co%ééﬁ'&o(}ﬂg&ﬁ ttlférseﬁ?xﬁé 4réa dl.[an@ 3ddiVb ebtheteichBdict@mriguict.ox gate or

ing operation an unseal ed seniconducggﬁ devi ce i§ 4
oalph,atdch dratomuineichiothér thh avarilpmicayityand fhetnaling s ggy be forme
conpositioncis i {NRAH (i \RmiRBkctor device.
Onﬁ}éqn‘g%fl% S‘érﬁagetoﬁggs?ga%%gﬁ%%g@g% I%SVS ice, the peel able
(0621} m f W ihesdGcombudionsedlingeperationdn sinsdalegpemisgrguctor device

. covers the surfaces. of the segal : h

B

bRy HRWBh oAl £ mBRl 68 thagsidoaduatertdevichdhe peeddbletiim from the
sil1coné” conposition and is

seal ed. ,Under thes .

malé il e GWS SERERCIEASH SOV PTG OGP PERIe pftay (o semiconductor

j | o¥fer bA1ILmoRRItbdtthen et the curdbde
B A e .
siIROAT ¢ IBRIBRET] Ireaed, (isien heseronfiEions e dappey ek frpg f trame

| ong the afore i ' 3h&18 helinidVes in
S e e

upper half-nold, is urged to the |ower half-nold, and

seal s the periphery of the sealing area; and while

the [ower and upper hal f-nol ds gradual |y approach

each other, the curable liquid silicone conposition

fills the sealing 5 area, the half-nolds stop in the

cl osed position of the nold, and the sem conduct or
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15 the |l ower half-nold base 22. The upper surface of

the lower half-nold 23 has a setting section for

pl aci ng a sem conductor device 16. The sem conduct or
w6l aM6Rss6 used in the method of the present PEHEZAT8HSI

may contain a plurality of sem conductor chips 10

installed on a printed circuit board 12 at equa

di stances from each other. 6The sem conductor device g

16..f | g\ae Eurfebd, prajéatk Righ its lower en
the?—‘?é?‘éaigﬁgcél%ﬁ\é%e@gg ° %ﬁ?ﬁﬁ%@é’? nates a Peater a1 ched .
facd ildhthelnoolding hadfioe wbihg uppes dlignola iy uiged fothe Jopdr 3 ol

‘andgsgfilg @gggrg;fﬂ%#egft é: ise né H@aé,lagwg Helto B dhd 2Bperdat:-ridids

nperat ur ' e sem conduct or device
cradA11§ BPROIchEclbythéthelcomble ligaldfsilpoheicaaposifivn fHHs i ssehme
is provided with a Jower cla :
oy HATAIRAGS BORHT o AIORE PP (p BB ey oon8EtdTRBvice
is s%ﬁédfﬁmé Bisrabid BRicEhAMROBEIOpPRItRe &6lisg @ed.nst al | ed on

e l'ower base 22. 25 [ 0024] ference.nune& I ﬁédmw
(00RRIsi i bt TRTHAT DIFICh T FOB R L g BHCHS
suithBIg fWﬁ@h %f’%@%ﬂ%@-of Refieianse Inthiedratvii3refsema mmeral 20

upper ha I'der fixed to the upper half-nol
deslwastes 3Satieady phﬁa;@d@@feﬁumwef‘g@oé@@%@t@o‘gﬁgﬁg Bgaéefl
alf-mold fixed t i QllccBitally Briven
Bof iR e pied oyp TSR ATk phA) Bl teckibaly oy
pre&AiFiaGQaeuEE pleschippise dDpafenmgappprsint ssdineapeBionbhe
_side of tgﬁ B{inteﬂgpirc%hﬁeg%%{d 12, which is flat.

drivipe theapayeiieplafen 1B S VERLR W3 ea t he nol di ng face of
(0025 URRESehR Inhr¥ed] 42 Adsidiited b Sowdrelif-rfidld bascrladiy Brrddo the

nuneral 36 desighates a. d r .made i.n the. for .
.mﬁ#wlgtﬁggo,@ﬁgir §@§ce§qua@r§§(8§§31g?age[sﬁgo nggi!ff-lﬁgllg}tﬁg%ﬁaﬁaced to

theIawa Mifdifa BReh, il fi5EPbraBObLIRE 16%@: halBenclidplis a36tting
i'S supported by the upper half-nold base 3 Mﬁig free
sectien fdr phicingmsemironduciprdieyise h.ddwgerigpnductor aevice used in'the

097/.099823PCTOP2 | | henduBE Ehins 10
oSO AT 303) et oghatecyr o
instPBE6n B phifitedoirehiBebards] Sdtiefuad distanoanrame cachdtlienckbeof

t he danper .36, and a sealin r | S 1500 ' al
Aok R GO LR AP, R
24 H&@%ﬂ%@ﬁﬁéa’cgﬁnﬁﬁﬁe&tfi ehaTowveli Inif-thelddagf 22, Abe hegbe24 is intended

ha

I'T-nmold 34, The bj asi force of the danper.36 may
forheatina b el minh s B4 s STeaR s REPESHITG . o
selg%oﬁdu%? HORL Ee %@)my- thd ROREhAReHRIETE; d'ha uneliad isPBovided

ea

esighates a r that is arranged, in tgﬁ upper .,
withad [bwemaddmp Happer 29 that defings pﬁWOﬁ)@pn dorde pﬁjpe{ ﬂﬁi ower
: | f- ol d_h hapf- ol d
hﬁ%%&ﬁ@b?@%g@mpﬁgpg§%?§%ﬁ§§%$%?C%E@ﬁ%ﬁﬁﬁgmcan be heat ed
[0023EN tRefermbbciinseral Biesignatetarupperchatfimeld dpscabat is fixed to the

desi t | ' .
mqv%%all%%g@r%%hgg ferr@%mif%n%i‘als%gg gr? é}%)e}r’ﬁ%}ﬂ%gg]%élgﬁgﬂeh RAnOfpper
haB P 355\3 339&1‘{@?9&1‘&_3\3&: hm}m?lhm @Bﬂgnﬂé?nﬁ?jpsr ?ﬁ-mp fixed to the

arranged on the side o upper hal f -.mol.

il BPIGERE. B e Aot A5 Herep LN Ry (1 cgf Conductor

c]:n%yg ?ré a&%ﬂn%%ﬁ%e;ﬁ&@&ﬁeoﬁ sidelsF rohtddgichit ®@pakd flacwhich is flat.

Into tua

contact. Wen_the noveabl aten 3
s forenis thedoslngeares B9 MOMHHRESSF LmFRRes BT o} FRg e fat

toppers 3 on t | BOR S tPRERme2Batichcloses side
R %@ﬁgpﬁﬁﬁﬁgaﬁg%%%@%bﬁpﬂﬁﬁépﬁg%ighentioned closed 15 _ .
£ae@ 5 thi: Qpped dhifmesid BHend tieakpredsifonold heldget. i dgeclarpst 30 1s

silicone co sition,.l a s LNOia bi
sugiaeisd Of G52 BPRATY B R e o ter e s based

| ongi tudi nal Iy arranged peelable filnms having w dth

di mensi ons sufficient to cover the nolding faces of
the upper half-nold 34 and the | ower half-nold 23,
respectively. The purpose of the peelable filnms 40a
and 40b 20 is to cover the surfaces of the sealing
area in order to prevent direct contact of the
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25 conformto the recesses and projections on the
nol di ng faces of the sealing area. The peelable filns
can be exenplified by polytetrafl uoroethyl ene (PTFE)

v bowo®sisyl enet et r af | uor oet hyl ene copol yner ¢ETERE)07/053131
film tetrafl uoroethyl ene-perfl uoroprow ene copol yner
(FEP) film polyvinilidenefluoride (PBDF) film or a
simlar fiuororesin film pdlyethyl eneterephthal ate

tou(aPc‘éEe 10%9113@9113)6913%51 £4peing BP) The3AolH00 2 W ér uppeltﬂalaf “mold
od of the invention sealing js rforng % onl.y. 1 ed

34 tswblft@éﬁ@m e ared fpe e pamaeetd: erd PGS B TgEocdhip g clos

stai%%ﬂho abl Qq LR itiRr BIPBE i€ glﬁ.&ftﬂef YPandRRe Mok d fabdfdhe

rcovering the surface t is to be in contact
uppur hiif-trtodd 34 Tab basﬂng Guralofh¢ tlewper ¥orpoka davelepeddyy means other

edi n the eela Ob to cover the | ower
Cesp MY S S“‘i/@%%?loggszspcw 3P2007/ 053131

00@5]3 0s S.Rdfélendeﬂluﬂ&ml B8R dedomes e dsithi thittiy amanged fthe upper half-

of the fi|m for abs
moBbfe 57 R PR TR AR AR BN 3 B e pocr b
mofh, 5648t 1he sethidbRiveldr AeRcaTd daabaihtiiebwhen the aialmg cldsed;
shoul d be noted, however, ‘that the use on

ceuteatsmea B Reski e Rber R eRpE (ot St BTBN e s bl
motPhAsk 3? af’tfz élgﬁ%arg: Cé{njé%@%)eﬂe}: oSfl i eCloRBH clarh %?ﬂaeﬁ@ﬁ@ﬁr@ Rfrnged

nuner a eS|%1ate feedlng rollTs for the
L

on freeidzlif éhefippershalmoldradd 20 Bie sidedf therleveradi-maldetegpestively, so
44 44 f
iy i 5V IR S ] it

molvbebld plhteh Be edhongdrdoivasradizey thmﬁreé@tmlaﬂxd: upher dlarhmstoppers 39

Ils 44 d_ 44 |
oSS oL 5412 0 e B e SR ARt

po&gﬁl @teled Me ity TERI bl duddble ﬁH@n& eompbstiorgpgr formed in
hal f-nold are 10 attached to the noveable platen 30;

thetspalinggiared f eeding rol|l 42b and the filmreceiving roll
[ocﬁ'zﬂgt f Oﬁef%ﬁéﬁcé rRRal br@é Endﬁdbdieziénﬁé ﬁm@ﬁﬁcﬁﬁﬂ%ﬂaﬁg&cﬁ%&lable

|onary | at en . thi's structure,
ﬁzm:ebdvatg widli dimensions safﬁpmv@b) aover thw@ail%fa@%ﬁﬁ ﬂ@ﬂd@Pﬁﬁr%ﬁmld

4 O 30 bl 28 16D, Bl fEpBRAAI el fiflms 40a and 40b

is 6 Qﬁﬁr\ﬂhd’tglrﬁcﬂslof ﬁtba;eﬂmg ardmen opleeto traveht dindct| centect of the curable
vertlcall ther w th.t
g TS R S TR S0P o

of AR 1iRE HaBMaE “mlwmraa be 426l9 peaitit Eomstuadd siliwhabgdy and the
renovers (|on|zers whi ch rennve eleﬁtrl% charges on

moldang pessegsesshermalesispaceWHR BERrd tp S80S BT a RIS

pe%a!ugﬁt e%hglﬁgal LRerdoiE abPRETiciBR|sbithmb ebr 3farlgingSitscdheih ih@rder to
Ing surfacé and is supported on this_surface

confuren tootha recessararidaniojedtinas ga thsarolding iepss af the sealing grsa- The'

pe{lﬂ;&g %g%’;p éfii;‘l bg g&gxg%lg{ b&%%ﬁ%%afgﬁo{g%gieﬁggﬁ@g Qilﬁaa\ftgjﬁél{e»

tet@fiforopiniede topotyneer iATIEE) ﬁnﬂ@uﬁﬂu@getbﬁlendwperﬂawpmop

conaignet P Ll GRORPRERP CRr G Lol i of § R ?ﬁl‘f%ﬁ‘m

poﬁ@ﬁ?leneﬁer%ﬁﬁhalﬁﬂe QEETP atid lﬂg?prbﬁylﬂldl(wﬂ ed o n ‘the surface

e upper wWhi ¢ n.slidin
(00E3ht acW beh e ETioR A hedYePae SaHing R wHarT 4Eon i oer
51d§ Sfthe'p &d%ﬁﬁﬁfﬁﬁzﬁd | 23KA9R10]c Ml 4(faﬁ9§ﬁp§3h&i to the upper half-mold

air-s |on es 368 when suction.is actlvated
34 aaarrcopmrtg thesurfrcergiat isde bajnrcopget widh theicyis! etl}ﬂu&i@hcmﬁ e
ace defin Nt
coR BE gt Py 1 nedfg U A, R O BETR, Wit RACABREDS. fis
hol der 33, and inner faces of the danper 36, so that
the air-suction action fromthe air-suction hole 36b
hol ds the peelable film40a on the inner faces of the
nol ding area forned by the upper half-nold 34 and the
danper 36 and fixes the filmto these faces. It
shoul d be noted that the suction unit connected to
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[ 0030] A net hod of the invention for sealing the

sem conductor device with a curable silicone
conposition will now be explained. In FIG 1, the

v zhe7/emesshe | eft fromcenterline CL shows anP@p#m007/053131
state of the nold, in which the noveable platen 30 is
in the upper position. In this state, the peel able
films 40a and 40b are new y 8 ed onto surfaces of the

poggﬂhg to 1&8 %é&ﬁ@r&sﬁﬁﬂﬁﬁéﬂd@ﬁﬁb&ﬁ}t @th&ifn fe eﬁfﬁctiv&ly%tsorbmg
| owner nol d 23. The sen1con uct or Vi ce

| deweﬁcms&éﬂ@ roAted cpRt B@d‘é’élﬂ‘émﬁslf?ﬂm% R FPh Ut fediish non-

m@@lﬁ%&n t%ﬁzﬂeﬁxgcl?slﬂ)ﬁﬂd Benot QIR wRt, haiBlethisd nly [00 €3 Fkéiable film

\ de on the right fromthe cenier line CL
40 thetis lecatstiandhe side eithewprenbalpeeldadd rmast be mtlaent; s

B

40aaﬁd A0k iridosefesnict numhbelsgde) 4db IdeSIgnalteﬂiMGa:chS’Iﬂgedﬂa:ﬂoo‘éle films

10 S O A8 55 AR S B P 6 2

theaﬁihi 1%961%& rdAkUga bh@ 4ot fRhed bh bppoéﬂamﬂes dftilee oldirfgacaehine.

e danper 36 and fixe t ot
Thefim s p 2 P s BT KEF iy ol 16 PRE T BP At
attﬁéf?l@d ?1 15 Enofv ?é}ljl%n @b'eahgﬂﬂ?? &lediB r(ﬂl UbH £ thofigh Rgeitag Soll
. As t peel abl e fil m 40a
448 &rﬁb@b@@shaéf “wakd 23car@ ﬁitacb@i‘ mmgawm@ﬁn B Wiy thug structure,
f ol 1he s
Sl BT 02 RPRI Ak HEGERARTE B TRy RBnl I8 HBREhe mold o
theagpipbsite. sidEteresfd Thafiken ms-dmg mlﬁ@md tigdilmascaving selb44ador the

whi ch th f
L 38 5 LR ok P A e
nuﬂxtéfhai 40&&5@1}3&5 116 rdllead addrerareed nﬁlﬁa@% desigmateatdtic-charge
0 er.

oA S e, T e g

[00%8] an’ﬁh@ﬁeefaﬁ% AR Wt B thd &@eﬁh&aﬂﬁ&bﬁi i 1k s&XB€ o the molding
conposi ti'on 50 is supplied to the prlnted circuit

sutasgand sszuppoated ongis srdrce Hae wa swetien Ehe plawpey 36chag gir-suction
B P L8 BB S 3 s
36b,helticthars openell én thepimler side Goey @‘stb@dalspttrd& e ainpestion holes 36a

an(g% the Seall,%{;}gli ﬁ tch@? @%@t%aré%t% Iac nfjocgte ut%fé@ %k%[ %&ﬁd A

sedl lSlﬁg @(f)d rﬂlgﬂissﬁﬁmﬂ@@f on thOAdBLEbfGhe ﬁp}Sdﬁ-@igE m&de hﬁﬁb}d?ﬂ whizh is in
cl osed state en the r..device 16 is

slidipg peiert bR PRrRes Al ﬁq@ b oPsSeah g eV apkage of

air P{ Bl uddon 1d1036H vﬂfen Eﬁtﬁloﬂ‘iﬂ il AsRethiopath ﬁ@oﬁnﬁdtfor air

side fromthe center line CL shows a state in whic

thag Aews fenghtibs fpaneiefingd betwepmihe gidg dsesal e vapry hﬁllfrél%é‘* side
5P 7l U lesgr the i
suddieu iactionlBom Teainippton helk Bobridlds B4 pedade fibn 49percthe inper faces

o TR B S RE Yy Rl USO8 23 e

ﬁhﬁ PRSI fab@d Nt gﬁbtl)ﬂ@ Qﬁfqﬁkﬁed thaf ﬂhbh l51|1c§1bﬁ u|ﬁ1g adrinagred pathe aimmaktion
I S_conpresse y t per ha no 34. Fi Q. .
holsg 46 MO B o G BREsty PHE oo gith iy bit o of supplying
cor%{%ézsfe@ 23R BB HeLORH %&Zée%&llé% fedX6h Bk dedrémh@moh&iBholes, the film 40a
centerline CL is shown in a state in which the upper
is dasilyf paslsiddraa theanalfing facgs-downwar d to the cl anpi ng
position. At the clanping position, the end faces of
the | ower clanp stoppers 26 cone into contact with
the end faces of the upper danper stoppers 39. The
cl anpi ng force overcones resistance of the springs 37
and noves the danper 36 5 upward, so that the curable
silicone conposition 50 in the sealing space can have
a prescribed thickness. [0034] When the upper
hal f-nol d 34 goes down to the clanping position and

-I-q
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[ 0035] Si nce the surface of the sem conductor device

16 that has to be sealed is 15 clanped via the

peel able fil m40a and the periphery of the sealing
woe@7iomseel i ably seal ed by the danper 36, thecsardonTigsisi
operation can be carried out w thout |eakage of the
curabl e silicone conposition fromthe sealing area.

In the case when wire patte®ns are fornmed on the

{Omﬁe I A GRh Rl of RN PEah 26k s6411nG hd schRdnducker dvide with a curable

ute steps, the unevenness caused by such steps can
sillyencatosmobigign il aop be patliieed. it FiGrdathe §Jéie PR #e Il from centerline

CrCHlLaR las‘f gr e%z&ﬁﬁﬁhg g‘h P TPARIch! é\%@ﬁ% gfa'féi’l@()tﬁ‘ $h the upper

seal | e sen1con ctor Vi ce i s
pomhanmﬂns state,Hie paslaible fﬂns Do et 4qwe¢ oVl f¢d onte m@fﬁc@s’n@ﬁthe

Q1 88 Rieh Sk 2 DobiiGor RUBE 1§gsfsfeec S Ooll ot Pl £4 e

seiftobdiRtck B GEESS plicEeiith @i, petlable lﬁlhﬂ\llﬁh newssing thet thelding surface

t hi ckness, of _the seni conductor device, so that the
of hedpeadatictdd 2devi ce can be properly seal ed.

[0 O03RIAG! Erihd H8c SMIRRIgRT Hbrh 1RQREIE RIEDOE ishévara §iflte) i which
heated and cured in the closed state of the

themsehibledilogidn issuckadopnd fixed Krite Bpren BplGmolb @@r@% gw@a end face
of ecﬂnﬂ)ef:y(f sga&ﬁalangwmp t\.{oﬂﬁm @e@aaﬁéﬁm Ilﬂﬂﬁs@g?ﬂcgosetothe

Ince seal ing was-carried out en the peel ab
mdldihgsurAOe aad thedols, ait issudied ehtomhl th@ mudj@djaom 86a mlt?’ﬁb This

o BB B8 B B R

endl el the sag @ ﬁdih’iithetﬁbelaBE fieailad sekddedntithé mnedvdsof the

can be easily extract fro de i hed
claggigy ab AP raldgH 6T Oftﬁ% ”baﬁm@ﬂ’#? (s e&iﬂﬁ[ﬂb@m 40
pofs@sskd ihffﬁél&ﬂ sOffnRs W MSLIIBEPR EAROM tRd dhapdbE@HRsds f@med on the

air-suction holes 36a and 36b. After the nold is

uppgydiakéanold fd agd ﬂhﬁﬁléil}}i’ﬁﬁ 36 dust tp ghespetionpstion. i end face of the
013%83017 By %ﬂ%ﬁﬁc{nﬁ& O\?ﬁé}% gre]a}mﬁglq ohfke ifb}emenuOned face in the

elving ro 4b are activated, and the
cupxa‘eﬁfembtld ditiettive: of Qlze Ia?rpér H@ﬂ’amalde?i‘ir@ﬂnpredbt@mnmdt speceiioth each
o together with the seal ed sem conductor device.
5037]Fig. 3 shows a sem conductor device seal ed by
[0(13!2]3 medh ok kxind] the p@eﬂﬂﬂeﬁhn Hone prdsead. by Simmetidrhazainsipbe upper

t he Ided. |on i.s f.lat
Bia i 51 RS eGP g et Fop o, gpepligd o he
pnﬁfé@\éﬁcdnrbcfami‘l OehaWupgists thO@niitdrueBedeai® 180which @ASheen set in
bet ween the nei ghboring sem conduct or ChIpS 10, are

the Inwerhelfaneld 23 ngikreide ameurt of fiesuEble Wlicops FEppesttiquagribat has to

ke th

e By N B D) S A 2 it oty
compmmkmduaMMmﬁbmmmﬁﬁﬁMtghmyh@anmb@fwdagﬂbyfneans of a

ofHE TSP 05 B SR YRSy A IGERY s 1

clapiped bel@denvht Ibvﬁha‘llmllﬂnﬁﬁd 1231 aid he lupﬁ halfihdld 34.he part of the mold

e o e il e o Py S LA & SPRIP VKIS o et mold

34 iid ioved TBRG ivh I akBhb bid fafe SEIKE ERAPHCIAIE p@%&ﬂrﬁghmst the printed
obt ai ned by such a method can be cut into individua

cirgihogBhidibEcrPRsithesemgonduetes dryicer 8- Hhesywst Jalb-mpld igifloes
not BEn R ‘fﬁ 1dtk IBSE%% oog\gﬂ]&ﬁdemg S a% F}Q}ce is closed by the

sem conduct or | pS. |'i cone
clampﬂq)%s ﬂmlcgmbmltcabb eommsmdmeSOmegme tit fill theespalingrspace and is

co S B b piAE, oLy 29, RRSRI o e

an epoxy resin. The aforenentioned conponent (A) is
characteri zed by containing an epoxy group and may be
represented by (Ai) an organopol ysil oxane of the
foll owi ng average unit fornula: 20(R13Si 01/ 2).

(R22Si Czalb (R3SiB/2)c In the formula, le, R2, and
R3 are the same or different and designate optionally

;.
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oxyranyl butyl, 8-oxyranyloctyl, or simlar
oxyranyl all cyl groups. Most preferable are WO
20071099823PCT/ 3P2007/ 053131 12 gl yci doxyal kyl and
wapmyyeysdoal kyl al kyl groups, especially PCT/IP2007/053131
3-gl yci doxypropyl ‘and 2- (3, 4-epoxycycl ohexyl) ethyl
groups. [0039] Furthernore, in the above fornula, 20
mole % or nore, preferably BD nole % or nore, and

s1d€%fn Bk ‘é&ﬁ&ﬂ@é ML S0sHoRh @76 Sate R wcfafthefi;ﬁ)pesmhmuldﬁme shifted
gr oup If the 5 content of aryl groups.in ?%ﬂiﬂmﬂ

dowswmdlt@tbetdﬂ@lﬂﬂéﬁ/\msmoécéﬁhﬁ RlHBYPITIE AFFIION. %HCW""F‘:IS °
t
claxre?lépc oggeﬂs'fﬁ%&%r gﬁ @%{té’c 1 %@&@%Bf e v er@%r[}:%ﬂﬁ@ppers 39.

Irca silicone ody Phenyl
Thgbbnmﬁmﬁhﬁmnnatmpﬁﬁtaﬂahh@fﬁﬁwpﬂgﬁﬁamgd@E§P§W@P@HW@V3

.UP3W§ ﬁhﬁﬂ@g% %ﬁl%ﬁ%%@g@g% IOMA%hH%éh |t|£%gaa

pres&lk%dtlﬁc&eﬁs 0b0.8 0.2.<c <09 and (a + b +

= 1. In_the aho 1 f substit
[00(3Ah) “gen i UQP‘?FSﬁJ\c/f anol ﬁ%@?ﬁ%\)%‘qﬁ the lamipe %?Silt%ﬁ’%ga%&e the
seaﬂiﬁ ta&aﬁ &AM 8 Prdvritaehitialess) ki cufﬂbﬁeﬁlﬁhtﬁe ccbmposvmrﬁo
af orenentloned constituent consists o

completskafils thnpealing aisrobeshows by He ¥ 1B? Fdf ol ﬂ%@ﬁw on the left
froh‘g‘%aa | atgér ﬂm?@t oy %’H %’%ﬁ%ﬁ:ﬁ‘fﬂ%& bet%éh {0 Cordt Rt ﬁ‘thé]@bper half-

he c onposi tion, It
maild 34 mmhﬁapcedtéﬂb filo 020 HOWeveraWh¢n1h© peper hal§aolst 3pdeseendsto the

cadig G b by ol fufp o Ddhepahtumpn

d13§ﬂﬁa\é@ ﬁldrtﬁ& aurthle silicencampusitions 50 epnestelytidl theysenlng area.

O e 2 st et Y SEUP F RD bl

c1a§dplea GG PRIt 1RanB R ViedpREy bhtic Gelliag afdalid etintdy sealed by
w th excell ent mechanical strength at. an

m@@m@aﬁ@esm@m@ww g parripd o Bhlpkege etitbe gurable
3111%1!16% 51t1 ﬁJo t%@%aﬁﬁé;&%a gh ﬂ%n%sngﬂvggent \’Fr]ig? f)ats’fﬁgvé\gt?f%/ﬁlznéed on
thea,lppalt mmf th¢ pmntach eirauitibosrdr ipridsainuiasitng, thundventass egused by

sociarieani 1 ot e MR 08 8 e ) ¥R ticone

coghgsinieapimpetivisedingbren hﬂlen lIl]l[eeaEl:nim;h,lctmIBbhm il€ & clamped in

properties, xi Qi | C d bo
e G Bl iy Sy s Srgh Gprnted
cirb@PHokkd 12 kiSo 41R61Hs! B 16 h@fesni@ﬁ@t inliMERlckhdsd firemioh Athers
"in one nolecule at | east two poxy- 25 c%gialm

UNEHENRESS emhe @w@ms%ofg%%&mw‘f%%wet oehat S@Hﬂwﬂgucfof device
Cmgg%@% d}&ﬁﬁalctlons with regard to the anmount of the

ntal ni ng unival ent organi c groups contai ned
[00316} c on4fiet the eurailasiliconet composiion Afrisrhdalad enpdeurethin the closed state

of ﬁ%r%%lﬂ,gﬂéj | V?dl 1% %e 25}23 ﬁ,[r)ﬂé rJe%%%dﬁégJ cge?%@ tséa%&ﬁ%th a cured silicone

bodly eréihﬁb@dtﬁmh TESﬁola.\&nc&@edmgl vers\chuaied wet ’tgahWeemfthdz peelable films

af ore ti oned,conponent by t n
40¢ o im0 SHEOBg cee Ao PR o e e RS e
peéls’ol@ 0800102008 1ob 2kl MsikORelel fonPH sweds ohhemold, so that the
preferably, 100 to 700. |f the fore&;ntl ned

seabgssesniesqdiisier deice sebropasily cgEc
se;*a? 6)!f rﬂytpteelalglg %\Mg% bar 526 cili s 8GR e lcBm: gressed air through

tal ned cured’silicone y f
thecir- $d¢aomh¢iesr3daamd 36b.Heftes flasapolddsi Preard e Rlgnseply rolls 42a, 42b

exceeds the recommended upper limt, this WO
20071099823PCT/ JP2007/ 053131 13 will either reduce
curability of the conposition, or nechanical strength
and adhesive characteristics of the cured silicone
body. Constituent (Al) may consist of an
.organopol ysi | oxane of one type, or may be conbi ned
from organopol ysi | oxanes of two or nore types. There
are no special restrictions with regard to the state

écaibed above,
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[ 0042] Af orenent i oned constituent (Al) can be
exenplified by conpounds represented by the fornul ae

gi ven bel ow, where "a", "b", and "c" have the sane
w@anogs23as defined above, but "a" and "b" caomar20be053131
0. Furthernore, "c' "and "c" " are nunbers 15whi ch

satisfy the followng conditions: 0.1 < c¢' < 0.8; 0<
c" <0.2; 0.2 (c¢' 40.9; and ®t2 ¢c'/(c' + ¢c"); "G

an@ﬁl%'fﬂﬁ%&%ﬁg 1%110 Ma%ﬂam RECRYY S, QU theqjaslablg films 40a and 40b

designates a poxycycl ohexyl) eth group

are[x@@m@ mnmqudd [tmﬂs ﬂ@]s(@al[ecte@a_mq@)l

{0({ B g%%o s%%%rgﬁ%i@%%g {i?%g%e?leﬁ%{% Q%t?éw present

(e SHi08 2} ppp G B023 e p@r@ewﬂa@;h@mo{dmwface of the

upw%fff%%ﬁ%é‘ Aok W8 He SRS Sy g posicons

[ et (}3/ 8 Bt]nﬁi[d detdacon fctat] dBips I%tﬁﬁ’;emliécﬁbc making a cut through the
| cii. [CoH3SI 8, 21le,. | ES 2

cugdl giligeneshadyi L4 and thegpringedicyrat é\?aff‘ii gg ?Hf-[f O ??g%g

serﬁfébﬁﬂ{a{o? dfeﬁﬁestﬂ@ Mlﬁﬁﬁﬁl Bhdced Cﬁftm‘?g@@ﬁ bé ind@Aby fobdns.of Edicing
exanpl e, such a nethod may consist of co-hydroly

sag@Clagen cutfom detiactc dhrdpreorpranypdn sferend s iemce hﬂﬁam%ﬂ#“
magrl l:!e&;(f&wéédl v@iﬁ?ca%t%@ ﬂ‘ﬁp daog&ﬂltt@ ot {AGuriéin n%}S%IS% SR Hgal

ypropyl -tri hoxysi | ane or
selﬂﬁandhctcﬁ phnpy t§.cb Giiae x@dh)chai Hyik B¢a16ﬂan@1®bd>}lglhr J@ﬂ‘@ respective cavity.

Al ter nat.i vel '
A EF@&TW@H@P%?%S%#’I ﬁmﬂlsﬁ E‘é ﬁ‘é B o‘f a?’hbee c]ial]t %Foelr?glﬁﬂugl ned
sex@ick B¢ s ldavitesa\tuftigg @i0as¥emblY\Brough the center lines between the

20071099823PCT1JP20071053131 14 cont ai ni ng uni val ent

neigh ISR WIRISRTENDS or ganopol ysi | oxane with sil anol

[0@'8? u psTR@&ﬁiﬂﬂ@ i he RYAHOING Siitabld fe:aRcerasal infentn Bmprises

phenyl trichlorosilane or phenyltriall coxysilane,

at It tlheefiollrerinis sampreneniso () AxePery-poRfRiBEE caRs @K (B) 2 gFing agent
foroalneécg'ogy é‘ n ?h@ﬁo%%ﬁf)ﬁ&%ﬁi)}(}@hé]ﬂ ﬁ}ﬂﬂh VRASALRE 99 Qbﬁtammg an’

an or ganopol ysi | oxane having silicon-
epmeuphgddnaggl&rrememd;hyepared by cohydrol yS| S and

ondensati.on, of a_.phenyltrichloro
(BRI RlsR e ARk Mg RE L | AR
di et hyl gh’gsmp@)ld tfﬂ?ﬁ&oz@)q, (lﬁZSS;G)m)J ar silane haV| ng
In g}%%r I?I?u?f?, klo n e Ey eesnamaetocl)' ryaﬁf:re]:lt an& gesggo Me o%tlonehf} s%sntuted

-

univalent hydrocarbon groups or epoxy-containing univalent hydrocarbon groups. The
univalent hydrocarbon groups can be exemplified by methyl, ethyl, propyl, butyl, pentyl,
or a similar alkyl group; vinyl, allyl, butenj-rl, pentenyl, hexenyl, or a similar alkenyl group;
phenyl, tolyl, xylyl, or a similar aryl group; benzyl, phenethyl, or a similar aralkyl group;
chloromethyl, 3,3,3 —u'iﬂuorolﬁropyl, 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-
meﬂlylCYGIOhGXYI)—Z-*DJGﬂlYlBthYI, or similar epoxycycloalkyl alkyl groups; 4-

. oxyranylbutyl, 8-oxyranyloctyl, or similar oxyranylalkyl groups. Most preferable are
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al so possible: carrying out an equilibriumreaction

in the presence of a basic catal yst between an

or ganopol ysi | oxane prepared by cohydrol ysis and
wookeensati on of a 10 phenyltrichl orosil ane GrCTAP2007/053131

phenyl tri al koxysi |l ane and a copol yner of a

di met hyl si | oxane and a nethﬁ% (3-gl yci doxypropyl)

sil oxane capped at both nol&cular termnals with
g1yudoﬁfydlmlaﬁa Eogycgiallys alkyl @ogepapyialy Bhlysidoxypropyl and 2-

|nEthyIS|onane and a nethyl {243, 4-

(. EppyyeyaoreEl ¢yl SRR 1 si | oxane capped at both

[00%9] ©C Uk athe SRl iR MeSabdid Rrdfila) FUBhBIENY 61 hlirk, pefe@hBS50 mole %
carrying out an egglllbrlun1react|on in_the presence

or ppreg anchipg peeferably $P mdeaer ool sohgaA b 31X &rouBk ahtbe
l 1TRET 1]11 air
r%%ﬁ@gﬁl@ ?%Bgssﬂg XAl Gel H%'tﬁeslo{}v%ff ?&&3}313%:1 gﬂg;l{); g&ﬁ;igilﬁe ther imp

a cyc Ic methy

adlssivo xbarectenistias myctc:lcxeasenmchgahce{l Bir¢gmolapixgfoyylad é | Phenyl

erePaRErb PRETAL 7 CAEHb aend B0, ol a E’“ "

[o0a8] al yBithdsiowe esimat, Gr'g@ronal i3 eteonatbersouhittostely dfie following

NN TIDITNC T T
forfsil?ﬁ]fﬁ! 6f%u5§@1'ﬁ'ﬂ*¥1jc (}{3 N QQ a(lﬁalrﬂﬁe?%ml AhReY kdox@hMihits represented

oxane, a’cyclic dinethylsiloxane.

by [@CiaviGaiy Gﬁ‘n@m bizyheneife aﬂos@n@@on@w@%uﬁné eorigipts(oaly) ofy

s11r?>fa8é g@{:‘s rgl%leééﬁ*sg% ?% 4@%“?}% I@S}s}g I ﬁ%éﬁs%%ﬁ%hqstcﬁ%ty, and for

detbriomtih@hanhbilies ghadrksbikity ofjtitd c;omploblyom urbois récooiredded to

nj val. ent hydrocar bon 0 h fre
'prql‘}w%\é‘ﬁ’& ebe OGS PEM R0 gaﬁlfﬂlgfep%& éﬁ% fnetﬁe gove unit

forﬁl'tiﬁa,rbf%oﬂﬁﬁlkéﬂt &8 bhe f &ﬂﬁéﬂﬂﬁgsho% ta'?é’tla of ﬁlomﬁlle units represented
propyl entyl, hexyl, or simlar alkyl

by redopeula:dy cg@w;huy for pcey@n@gemkmg el/be preepi ppipegent to the
sur%e{cg'o% Ak ikl lsﬂ%&h‘é’ ﬂ)odg 04 Ryt W‘mﬁ c&l%}i%ihcg il g Wﬂlrﬁxcellent

ar "aryl groups; benz ropy
meckaniiahgtteapthat ah kgﬁro;g‘tamxpelﬁcmammghtaprsapgdmm&ded B-maintain “b”

|quo pr.opyl_, si,m | ar e d.al.k 0. .

in g ot PEP B & aRUnSPRyE it 6 THEEIRADS ot § b B shows
a rdlE b lox BiQIHRS repkéseﬁte@b;a@le\f&n{@at lnﬂsi@m,lﬁl?fdi@ﬁp@nﬁges a
bi val ent organic group. This grog%yd be exenpllfled

hanﬁabehm yhdwetkabidist pytheeamnosiion, gnd $asthesiyepraperties of
theetﬁﬁ\ﬁlb%ﬁ§ e, hﬁdl{igé h}ﬁfpe E & fexiBl BSthe cured body, it is recommended

enoxyet enoxypro ene,
tolﬁbhﬁb éﬂhnyﬂnmygeecrfé)tlgcanw enoxypr opyl ene, or simlar

(00354, oGS BB b iR f onising S pps mgleguls pleast two epoxy-

corﬁakﬂmg %ﬂﬁaﬁﬁwgﬁl%g@nﬁ: iABhbyg hech&ﬁs RR PeALIRSstridtiont ath regard
above fornula, " is a an |nteger equal to, or

to the ampwrt of MgPPaxXy-qHIanIAL HIFA Rl gy EaierTPEPs qeataingd ineongtituent
(Alg,q{ % '}@Johﬁﬁénde thaPhn %?Bg% @q&w&a %B&Ib&sdfltﬁe(ﬁﬂl%nfeﬁﬁéned

onstitutes t e mal arn of the nmolecule. Fromthe
compoemur(i Bt a ommbermhaﬁ wsecdatm@bydmdm thf madseavelspainabeqular weight

u il . "
o eSS e e e SEPTHRRS o Sy Bt
molkpele) lad mrtmmgeﬁcbﬂ ()L SMOO(DL prefgably 100 td h,éommpé molrd pieferably,

- 10(igOlA5 s oesEriR pnen mpony o elcp R FeERILGE AP ERed

lowe RS i 9l 1834 th ia@crégle bOREABIBVETROShtAI e cuk@ slidoae body. If,
CR428|01/2)d (SiA/2)e 10 In the formul a,

R4
ot hanss the sppohenixaleat pEnbar gresgd e vesoByrrended upper limit, this
hydrocarbon groups whi ch
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are free of unsaturated aliphatic bonds. These groups

may be exenplified by the sane groups as above,

preferabl e of which are al kyl groups, especially 7
wiEhioesas oups. Furthernore, in the above fordfil/E2007433131

desi gnates a single bond for bonding to

af orenenti oned R5, hydrogen atom a group represented

by aforenmentioned RI, an epE&y- 15 contai ni ng

will Bihea L Rnte QLY Gf ﬂie%ﬁmgoﬁﬁor@ or Aletlenicgbittenkth lakg hdhesive
group. G oups designate

) by R4 ge exenpli f.i ed by
chargersstieseofghaeised slicoge bady- &%&%ﬁlﬁ%ﬁ% Mﬁﬁﬁ%?t of i
; o ' B SAgalkests o tw
B AL 0 e i e o
magé typesd Bhstb ateyo, spevialgpidtions @Mﬁéﬁgﬂ%& dhegtrte gf eRpgtituent (A1) at
: (L3, 4- epox cl.ah t. s .

ZSé‘p %‘%mpgeh é’glig/tr, Szonsﬁfg%étl)(f&% ol? tha SS%?Sltager, t can be I{queﬁed.for
uniBorfl £ BENE With otiex yomsdayhts by usipg a4olusntioahy heatingd Frog.-the

20 0 anyloctyl, or_a simlar o o
L T T e e
preréh B I I ShhsyibRit ) infd liqued foomyes 251 Alsopthkre are no special

d th thyl sil vyl [, ) ] ]
reaﬁ%ﬁw%ﬁ e P;ﬁs%/rﬁ%;opy dlequiar sy 9EFqnytEe (- Bis o

{ﬂn&% bl LPeraddmEIREulIAN €IS i€ theabnge of 500 to
rec{Oeas 8%%2&?%&’%5?@%&5%&% n%rﬁée bond for o-ﬁdi,ng tgo R5
10j060,tthefemblyr BfémBi08Red di or ganopol ysi.l oxane. At | east

w0 X's.in on : WSt bip&hde S
[D(L"ﬁf val %Wer%?néi%ngg) éo%gﬁ@u&tq}ﬂérce g? g%%?ﬁﬁ%@ Bl dbdp

ant ¢ groups. are

ref@tseaied by iRl fipnhulgr gupshelespdirald’y I8, amgl e h@m@gﬁwcanings .

rouns In h 3 aabovc aaf or a tdyo i A0S tiu T
‘as %ﬂf‘)ﬂﬁgﬁ‘?‘“’eeg“t?% %ﬂdpg’si nﬁ'—’%ﬁ%“éﬁ“@"ﬁ% R g ¥C gre mumbers

wiGSdatibty Shd Y ID®ingicBndifiénst BNger’ &f0.§).0X &'o< 8.2; .084EHTdEE 6.9; and
are no special restrictions with regard to mnol ecul ar,_
0. et F; “63nissictaiera 3-glpidonynrops sraipy B0 FdRASHIESS 2-(3,4-

have .mass- ayerage nol ecul'ar wei ght in the range of
epg}@fﬁyqlﬁe%@’%@g’g%ag_ Al so, there are no restrictions
[GYEHD), Siegsl, (Camsidig).st ate of constituent (A2) at 25C
r _examl e, _this conponent can be liquid with

[EGﬁﬁﬁﬁgpvﬂﬂﬂ%H%ﬁéhﬁbnge of 50 to 1,000,000 nPa.s. The

i 0 AN o Jtuent (A2) can be
[nga%{a?%??@r (tem?%izamng rEo%H%ggbﬂi bed, e.g., in Kol cai

[E(0%) 58004, [(CHD:3607k (odB58hel/ 31320071053131 16

[Gggggﬁ%%ﬂjﬁ?g%&gﬁhgion of the invention may contain

:) or constituent (A2), or a m xture of
[ECHRS10:L1s$GHES{R2). and (A2), but the use at |east of

tituen Iy ssible. In particular,
[Gggﬁéb%%hghEgéﬁﬁﬁyaggﬁ%gggﬁaéonstituent (A2) al one or
[E{CHA, STOX UG HMSITh, o 00HSiOygpt (A ). There are no

speclal restrictions with regard to the 5 constituent
[Cégéﬁovﬂmﬂgséaﬁﬁﬁnent (A is a nmixture of constituents

[C%I@!Sloﬁﬂcr [EA%D, Mt 1t is recommended to use constituent

A2) Th an anount of 0.1 to 800, preferably | %ng
[0043" moEherp prsfmersabrigl regrietpns Bthgesr Sy é“‘ﬁ%’?e PHoe
pr%%%asﬁn Byc(ﬂ?ﬁt? f(Al‘f)g ?%f bHP sitcA@ méihod M8y 6QRIsEHH colydrolysis

Ituen 5 bel ow'the reconmended |ower limt
andtotdensatibnvha phanytirialketyisdang antl ah glexysdlaprevill groXyrGeuiamng

flexibili.t f th tai : - SLb LG aalf,
il et ek i e LS RRC b B RS e 4
epBxReadbexyetiybtiariraddtne pderndtivaiy tho inctlivd margesist of

this wll increase viscosity of.th bt al,ned .

et RSUAOD P ST OB AL AR S BR Py B TR SR
resin is a conponent that enters into reaction with
epoxy groups of conponent (A) and is used for curing
the conposition. This conponent is represented by a
conmpound that preferably contains in one nolecule two
or 15. nore functional groups reactive to the epoxy
group. Specific exanples of the aforenentioned
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[0049] I n order to inprove flexibility of the obtained
cured silicone body, the or ganosi | oxane with
phenol i ¢ hydroxyl groups used in conponent (B) should
We0PRes3® represented by the fol |l ow ng genermiTapP2007/053131
formul a:. R63Si Q( R62Si 0).SIR63 In the fornmula, R6 may
be the sane or different optl onal |y substituted
unlvalent hydr ocar bon group% uni val ent organic
Vafidnt S@REIA bfoup ARdad mcga:mpdryejxgxangwah piano! MBups
2007/ 099823PCI/ JP2007/ 053131 17 The, uni.val ent
oblpjasd by Ry rolysig 2B sandsasptipn. of HpheaFhIRoWaRs Hed above,
stbenyirRiiskat 6 andlhinHavin,
ph\%‘?ldﬁgﬁﬂ tgﬂ&@%ﬁﬂgrhrg%i{)d g’?‘gﬁfﬁ“ are }ﬁfostﬂpr ef er abl e. ®
an'Eh@i)ecrqmmmg gnmlgg otguaic ZOHS AnhapAEAIPPIYSHYape haMing silicon-
are. In the
e W S LS
.ph@ﬂi}gﬁmhbr(gﬁanems a pB@:gimlﬁ]ﬂioxﬁﬂmn‘rﬂhequ’CS@ﬁCq @ dimethylchlorosilane,

or g:;}%él 2 ﬁa ﬁ% anl d;]fy?rsar 5 ﬁ.{otﬂ’l% #og)ré]‘%{sﬁ% methods are

ald@%&%l@rb@rrylhﬁ R3] @r@mlmm reacltlan irathé pl;blscﬂme ofjs basjrscatalyst
et hyl enoxyet

| th |
bepyasi) e ﬁfsﬁwﬂﬁlﬂ SHes P{e?P % @Wﬁ%m@ﬁaﬂwa@w Par
ph%hﬁaém%ﬂﬁﬁm'o%x tpﬁé}@kﬁﬁmaﬁ%ﬂa&ra@lﬁarcap&l a;r@faaiﬂﬁyﬂhﬂaﬂoxane

groups,

referable are gro yl ene groups
aniap:wmp-glvc@xypmyi)fsﬂm@qe capppd pok @ﬁl{r@m
wiligiSslof b 3A3Th by difer b anoli s Q{d%ﬂgﬁyl' @@me,

ege r rom
epoxycyclohexyl) ethyl} siloxane capped at both molecular terminals with tmnethoxysﬂyl

-groups; carrying out an equilibrium reaction in the presence of a basic catalyst between an

organopolysiloxane composed of siloxane units represented by formula CsHsSi03, and a
¢yclic methyl (3 -'glycidoxypropyl) siloxane or a cyclic methyl {2-(3,4-epoxycyclohexyl)
ethyl} siloxane; and carrying out an equilibrium reaction in the p%esence of a basic or
acidic catalyst between an organopolysiloxane composed of siloxane units represented by
formula CsHs8i0sp, a cyclic methyl (3-glycidoxypropyl) siloxane or a ¢yclic methyl {2-
(3,4-cpoxycyclohexyl) ethyl} siloxane, and a cyclic dimethylsiloxane ,
{0044} Component (A) may also be represented by (Az) a dlorganopolysﬂoxane of the
following general formula: '
A-R’ - RLSIO) RYSI-R—A .
In the fromula, R* designates an optionally substituted univalent hydrocarbon group which
is free of unsaturated aliphatic bonds. Specific examples of such a group are the following:
methyl, ethyl, propyl, butyl, péntyl, hexyl, or similar alkyl 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 rﬁay be exemplified by ethylene, methylethylene, propylene, pentylene,
hexylens or similar alkylene groups; ethylenoxyethylene, ethylenoxypropylene,
ethylenoxybutylene, propyleno;{ypropylene, or similar alkylenoxyalkylene groups. Most
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preferably O to 100, and nost preferable O to 20. If
this number is below the recormended 18 lower limt,
this will inpair handlability of this conponent and
wo B6iddbdsty thereof with conponent (A). PCT/IP2007/053131
[ 0052] Exanpl es of organosil oxanes that can be used as
conponent (B) are given below. In the follow ng
formul ae, "x" is an integerldetween 1 and 20, and "y"

preke?%’%%gé ! 9%5}5%%{2:]1 el Ené@roub@@@ﬁl]e 26 eGoRmTE3'm” is a
§]|5) % %HZ ﬂg:%gree o%;lglwgnzatlon ‘

an IntegGHRGRACHER mateahgn 1 CHcppape rﬁrrefell%
of th%organ%y%x%e tQaJt coma%aﬁ'@ theshBle&lt® From the

viewpoint of improved flexibility of the obtained cured silicone body, it is recommended to

have “m” equal to or greater than 10. Although therc are no special restrictions with regard ‘
to the upper limit of “m”, it is recommended not to exceed 500

[0045] In the above formmla, “A” is a siloxane residual radical represenied by the

following average unit formula:
(XRY8i012)a (8i0ap)e -

" In the formula, R* designates optionally substituted univalent hydrocarbon groups which

are free of unsaturated aliphatic bonds. These groups may be exemplified by the same
groups as above, preferable of which are alkyl groups, especially methyl groups.
Furthermore, in the above formula, “X” designates a single bond for bonding to

.aforementioned R®, hydrogen atom, a group represented by aforementioned R', an epoxy-

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 gfoups; 2-(3,4-epoxycyclohexyl) ethyl, 3-(3,4-
epoxycyclohexyl) propyl, or a similar 3 4—epoxycyclohexy1 akyl group; 4-oxyranylbutyl, 8-
oxyranyloctyl, of a similar oxyranylalkyl group. The alkoxysﬂylalkyl group can be
represented by a trimethoxysilylethyl, trimethoxysilylpropyl, dlmethoxymethylsﬂylpropyl
methoxydimethylsilylpropyl, triethoxysilylethyl, or a tnpropoxysﬂylpropyl 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’sin dne 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
(Ay) 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 (Ay) at
25°C. For example, this component can be Jiquid 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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CH2CH2CH2- 71- 0- SI - CH2CH2CH2 CH3 CH3 OH CH3CH3
CH2CH2CH2- 8, 1-0-Si -O- Si - CH2CH2CH2 CH3CH3
19

WO 2007/099823 - PCT/IP2007/053131

16
[0047] The composition of the nvention may contain constituent (A,) or constituent

(Az), or a mixture of constituents (A1) and (Az), but the use at least of constituent (Az) is

also possible. In particular, component (A) may comprise constituent (Az) alone or in 2

. mixture with constituent (A;). There are no special restrictions with regard to the
* constituent (Az) when component (A) is a mixture of constituents (A1) an (Az) but itis

recommended to use constituent {(A2) in an amount of 0.1 to 800, preferably 1 to 500, and
most preferably 10 to 200 parts by mass per 100 parts by mass of constituent (Ag). If the
content of constituent (As) is below the recommended lower limit of the above ranger, this
will lead to decrease in flexibility of the obtained cured silicone body. If, on the other
hand, the content constituent (Az) exceeds the recommended upper limit of the range, this
will increase viscosity of the obtained composition.

[0048] The curing agent (B) for an epoxy resin is a component that enters into reaction

with epoxy groups of component (A) and is used for curing the composition. This

‘component is represented by a compound that preferably contains in one molecule two or

more functional groups reactive to the epoxy group. Specific examples of the
aforementioned functional groups are the follbwing: primary amino groups, secondary
amino groups, hydroxyl groups, phenolic hydroxyl gfoups, carboxylic acid groups, acid
anhydride groups, mercapto groups, and silanol groups, Most preferable from the
viewpoint of befter reactivity and pot life are phenolic hydroxyl groups. In other words,
preferable component (B) is a compound that contains phenolic hydroxyl groups. Specific
examples of such compounds are the following: phenol novolac -resins, cresol novolac
resins, bisphenol-A type compounds, or similar phenol resins; and organosiloxanes that
contain phenolic kydroxyl groups. Preferable are c_ombc;unds with a phenolic hydroxyl
group number (which is a number obtained. by dividing mass-average molecular ﬁreight 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.
[6049] 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: '
R5,Si0R%Si0)aSiRY .
In the forﬁnula, R® may be the same or different optionally substituted univalent
hydrocarbon groups or univaleﬁt organic groups fthat contain phenolic hydroxyl groups.
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5[ 0054] There are no special restrictions with regard

to the nmethod of preparation of conmponent .(B). For
exanpl e, this conponent can be prepared by :

W 959mbdsyd ation of an al kenyl - cont aini ng phe@glrmzommsnﬂ
conmpound and an organopol ysi | oxane that contains
silicon-bonded hydrogen atons. [0055] There are no
special restrictions with ragard to the state of

iﬁ%ﬂﬁﬁ%ﬁ%ﬁyéégﬁéﬁléﬁgﬁ Sﬁ a éﬁﬁgﬂ%?e?eré fghgga%¥IMﬂ

arflggbups et pesfetableg hndof wMHemethg}m]d eyl EBups sremiagtiprefezable.

T e D s PR b 0GR e e
belovh) 3R e Sulad Jf thdss @aﬁi[pt R absigemR ohaiint 61%)1mﬁtgrc21§§l Spscific

bel ow t he recommended lower limt, thls Wl inpair

expplen pf the plosenetigrsd ereanipgroups & theifPHevgRe %‘8’&?}1% I,
hemiCilkyl :

SR SRS Raas pleg eandss Shaniilltee s

etlhylmoxyetlu)ri¢®, eihylenxypeanylaneretiylangxduidenc: propylgroxyprpylene, or

sngx? eno%;@aﬁ@%n% eé‘{)tllﬂs I{égeﬁag)?év?? afk%fegg glg[l}?so QQ%{H]& ?el'fl'%rtable are

pﬂmwmﬂmg&hmeonponent (B) can be used. -However, the
E&ﬁ;erable anount of conponent (B) in the conposition

10 y be used in the range of 0.1 to 500 parts by

mas

terably 0.1 to 200 parts by mass per 100
mass of conponent (A). \Wen conponent (B)
con phenollc hydroxyl groups, the preferable

nol e ratlo of phenolic hydroxyl groups in conponent
(B) /To a9 epoxy groups of the conposition may be in

-t ran of 0.2 to 5, preferably 0.3 to 2.5, and

nost \‘nggbly 0.8 to 1.5. If the aforenentioned
.ol e ratlo of phenolic hydroxyl groups in 10
co one HB) to all epoxy groups of the conposition
the recommended lower [imt, this wll
|Q\Undcnbpns for curing the obtained curable

SI|IC conposition. If, on the other hand, the nole

ratio exceeds t he reconnended upper limt, this wll

|np r_ ani cal properties of the obt ai ned cur ed
—& co body. [0057] The above conposition may

cont CHR Curing accelerator as an arbitrary 15

conmponent. Such a conponent can be exenplified by
t er /i ar @M ne conpounds; organoal um num conpounds,
nozig coni um conpounds, or simlar organonaetallic
co oHa phosphine, or simlar organophosphorus
conmpounds; aSy wel | by heterocyclic am ne conpounds;
phgX' conpounds; organi ¢ ammoni um sal ts;
gni um sal ts; organi ¢ peroxi des; or
Jucts .of the above conpounds. For 20
#h a Conpound can be a triphenyl phosphi ne,

%plbutylphosphlne tri (p- nmethyl phenyl) phosphi ne,
nonylphen | ) phosphine, triphenyl phosphi ne-

triﬁﬁe
Hoef he il t et raphenyl borate, or similar
phosphdr usH4t ype-/conpounds; triethyl am ne,
benzyldlnethylan1ne a- net hyl benzyl di net hyl am ne,
5. 4. 0] ..undecepe- or simlar
1007 1 abhe b b0 s S o 1 B o O& 1,000,

pr&‘eﬂaﬂ?@ytb il U@dﬁa Qhadt prRERAOY ko 20. Methisyhainiedis Belo®, thefecommended
sim i m dazol e conpounds. In order to extend

service life of the conmpound, it is recomended to
use the aforenentioned curing accelerator in an
encapsul ated form An encapsul ated curing accel erat or
is comercially produced as an encapsul ated am ne
type curing accel erator made from a bi sphenol - A type
epoxy resin that contains an am ne-type curing

accel erator (HX-3088



30 produced by Asahi Kasei Co., Ltd.). [0058] There
are no special restrictions with regard to the anount
i n which conponent (C) can be used in the conposition
wa 20bh@osAvVent i on. However, it is recomendedr¢DIrRz8E/ 053131
WO 2007/ 099823PCT/ JP2007/ 053131 21 conponent (C) in
an anount not exceeding 50 parts by mass, preferably
0.01 to 50 parts by mass, alfd nost preferably 0.1 to
ki ndRS6d BfiscRaRYaResdt with
10?%@"%ﬁﬁgéﬂﬁ%§%f ggﬂ%gggﬁgﬁgagmﬁghhanlcal strengt h of
copengnig@)body of the silicone conposition, the
tio t ven
0BT ertpal SF et IERter B bl BosBolpbr it (@ CD
belbiwbBY the folbRiHgGofrhiler, “xbiden futeger hbtumméa%%ﬂ,@nﬂ ' ais an integer
boron fiber, zirconia fiber, silicon carbide fiber,
befwsent add Keor . or a similar fi brous filler; fused
[qsil ca, crystalline silica, precipitated silica,
unmed silica, baked silica, zinc oxide, burned clay,
bl ack, gl ass beads, Nm na, talc, calcium
bonat e, cl 2 apﬁﬁlnun1hydrof de, magnesi um
2HEEH,CRASI m—su#di@t:agcrﬁ {ni nup nitride, boron
/i de, silicbn 10 carbide, mMagnédsia, titania,
oeryIIiumoxm@1 k&HFin, nmica, zirconia, or sinmilar
nd norganic fillers; fine-nmetal powder@dof gold,
copper, CHkunnﬁun1 ni ckel =pal | adium as wel |

0 2CHQ%ES%E%7;§h%Ef§%§H9r( oys, or sol ders

nti one silver, nickel,
5Pt g vapor - deposited or deposited

via netallization onto the surfaces opgfyj nally

e\Wder ed ceran1c % quartz, orggnic resin, etc.;

g—above f|IIers an TS be used/separately or in

HCE€ Dﬂfmzoﬁlz—tSmeOeﬁl—fmfgéqu?’rz ‘ Ofre al um na,

A line silic %b wnnun1n|tr boron nitride,

or other powders 3%th© ﬁernnconductive properties,

fused sibHca, precipitated silicadofuned silica,

col | gi silica, iﬁ%ﬁl bar filler penders with
rei \0 eLliRse LArcH,0 t to the
obt a cur‘%P hflpone|E“%£ ﬁ%at oy tiye and
éitlsct al Iy conductiave Chisoperti es, @S rrecommended
t hat® ilver powder 20 be used. Fur tHer in

O inmpart to the cured silicone R imarily

eat yconductive properties, -it is reconigendgd that an

# na powder be used. The powder particles.my have
H& he form of crushed powder particles, as we as
various shapes such as_spherical, fibrous, columar,
flake-1ike, scale-Ij pl ate-1ike, or coil-like.

theI are lpo r rictions Y regard to
& g

the anount in which ppnent (D) can be used in the
conmposition of the i iti on; however, it is
recomended to use tHRks conponent in an anmount not to
exceed 5,000 parts by nass, preferably in the range
of 30 10 to 4,000 parts by nass, and nost preferably
in the range of 50 to 4,000 parts by mass per 100
parts by mass of conmponent (A). If other fillers are
used in addition td the aforenentioned fine-netal
powders and heat - conductive powders, then the content
of conponent (D) shoul d not exceed 2,000 parts by

mass, preferably should be in the range of WO
2007/ 099823PCT/ JP2007/ 053131



22 10 to 2,000 parts by mass, and nost preferably in
the range of 50 to 1,000 parts by mass per 100 parts

by mass of conponent (A). Wen particles of the :
whaveresbs oned filler have a plate-like or seairepbickessisy
shape, then it is possible to obtain a cured silicone
body with a curing shrinkage rate reduced in a

specific direction. [0061]1f19t is necessary to

I mMprove curing prope \\gs and workability in the
obt ai ned curabl e si fje conposition or to i mprove
adhe e properti ermdul us of

Y € ody obt atmyed by curgpg the cd
onpysi tion nayladdlt onal |y contain

DO ion, the
a0 or ganic
g CORPGERE S TherevaPe To Sieedhr ctions '
H regard to &mp sial e ofHgonponent at 25C, and

this conmponent can [0 | ) a liquid or solid state, the
10 liquid state of is preferable.

Af orenmenti oned conporent (E) is exenplified by
F epoxy resin, and

bi sphenol - A epoxy resi bi sphenol -
alicyclic epoxy resin are are no speci al
oHgstrictions with reg o the anmount in weceEh
; s&t bmg it is regasmended that
ed I na exgee
gtgbly @%E I é% lto
39 pa}ﬁs by nass of~ conponent
|n order to .inprove the
) in conponent (A) or to
a cured silicone body to a
t he conposition
ch coupl i ng

agent, silane
nat e coupling

)

15(A). [0062] Further
di spersi on of conpon-

i mprove the adhesion o

_ sentOBnductor ﬂ p or CIrCUIt boa®
y \cont ai n (F; ” agent
el L o
soupl i ng agent[ or éhe Hlke The 2

agent is exemplH

|-pH9po ﬁhl 'ﬁ tr|(|soste ratgy, The silane
%f plln Ea (s exenpl i fi ed\by]|
pyT O T et hoxysi Tan

t hyl - dlethox% @ﬂ
Qﬁ¥xh%eth | et oxyS|Iane or

similar _epox -coﬁtalm

glcaydo Epg

3- antnopropylt ané
N- phenyl - 3- antnopropyltrlnethoxy3|lane or simlar
[065d] no- Th&e @tﬁrncmpmmlgemwm S}\Ilﬂhacmi toMethod of preparation of

cgBAE 8L S S AT e gL i
allspglcéomtaitiag phidnol tanmsount bid tirﬁ@@.ﬁﬂﬂ)pbl@sﬁdit@n@tmi@mhtairﬁ silicon-

i ch conponent (F) can be used; however, it is
bﬁ%&é%ﬁﬁgﬁggaopﬁ add this conponent in an amount not
[0658} e€dThEe 4R ﬂaas@taamsfﬂam M@é@f@@lme dthte bh@om@ﬁgﬁ (B) at
of 0.01 to 10 parts by nass 1099§arts mass of

258o 176 Hineompopentagn P@be@}lw Sﬂ@e@h@éﬂ statgds Rrsf?ﬁtbéq asitbn
facglgtﬁ%gﬁfédndtiﬁéﬁ ;‘%ﬁ{‘ a&@@g” ( ngttqtggﬁdm 1t%h&ﬁ& hNei{do@iYin the
rartgetof ded lh,OQQ 600 mBe s, preferablyhivttled m&mﬁdpsﬁm 580@mPa-s. If viscosity of

COWB?IH%qt Qfﬁ é 1@%13%)( 6? %elgglgrenen% lower limit, this will impair mechanical
strgpanyt the bired REXRIHoaf g, oxehdythérdiaRy, Ry Sty ex6&ds the

met hyl tfi et hoxysi | ane, V|nyltr|nethoxy3|lane
allyltrimethoxysilane, allyltriethoxysilane, or
simlar al koxysilanes. [0064] The conposition of the
invention is prepared by m xi ng conponents (A) and
(B),.and, if necessary, with the addition of other
conponents. There are no special 5 restrictions wth
regard to the nethod used for m xing the

af orenenti oned conponents, and the follow ng nethods
are possible: (1) conponents (A) and (B) and, if
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15 sem conductor chips and the circuit board or as a

buffer |layer for the aforenentioned parts. There are

no special restrictions with regard to the form of

wdmoneeed silicone body, and the latter nay BPEI/IRR0QATHE3131

formof rubber, hard rubber, or resin, preferably

Wi th the conposite nodulus of elasticity not

exceeding 2 GPa. [0066] A se#i conduct or devi ce :

e hoitioh€ OMe boelyiedyurable

T B B o oo
mh&ﬁﬁﬁbﬂ@dﬂt@hr chi ps placed onto a circuit board,

.[ﬂoggﬂl e glﬁz%geﬁ%g {rlO gpgcﬁf M B Ginl %M“{cy R laGfchubd ﬂi%}hwh component

circuit board, “or a sem conduct or
(Byeah &6 ugpde! Hoiveasr] thy peaditrable amoimdif brdperiens@ite e gompesition

I t F
g e P g Oy B o ReSSRE R ¥ 2008y moss
per'1R0 pafSby MEssTE THRHOKHAC (O WHéh Bﬁmpmﬂeht @) pbutniab phqnohé hydroxyl
Ieaé)mnres and the cir U|t are 25 wre g%ﬁm
aroups, figeorefarible foels Faliog SosH s 2 g TEn

epdx? glr:&;t%s o%the%&%&;é?ﬁwlﬁﬁ;%e ﬁfth@l%né@oﬂr Btd Sigkdfadably 0.3 to 2.5, and

onto a printed circuit board 12 made from a

mOﬁtﬂrsffamb@eO 8 bl ﬁ If theavigremengioned mplaratie pf P}@P()]efelr}’é‘m‘%’l groups in
oorH%odlgn&i%g {0 achfpg{‘xg% &1?:9 defle Q 19 belBRMEY RGoMIERRA lower

UWIHUW] t e printed circuit
1mbtoﬂﬁmﬂlzmphm c&ﬁimmrfdnmlng febenbitaiesst apfabist sikégone ppraposition. If,

on 3 e R IR AP s e T bl REREBAA T hpai

me@l%ﬁﬂidpﬁﬂoiéﬁﬁl%ﬁmﬁe obitfined elesd §1Bcdn€lbﬁﬁ}0r ce the sol der

bal I s or conductive bunps, they can.,be sealed b .
[0052hns Bfe SHAVAARIOPIIOR THY SREMAINAD f CHPEASSEriagyS an arbitary

corﬁﬂ 1 §ﬁc}?zt GHERRER R 8X ¥xdniHiRd B9 BRAEY hin@ke @pdunds;

I cone conposition. The sem conduct or
Orgae&almeMﬁbmppﬁndS» O EAD TR BT SR rA IS irei %8 Ot gappragiallic

e YRR ORI EERALL 5% ARl 0t b
am@ipeoaipbans; ren éanpiex] canpdunds; lotgesic asrumﬁrawe salfs; prganic

t t board 12
i S ChEeHl BB 12 WL SRRk oo o
exaﬁ:g:m: GOEHI4IEd oufi@\tdln?’ﬁe Mtlph?xgﬂﬂstaerspmlltw Q:br:tylmmf tﬁNﬁlenb d\
sem conduct or chi ace ant o e C oar
R A o R P M

trip e Abd AR ﬁéﬁ%lﬁhyi%ﬁ&@}pﬁﬁ@-%tﬁbﬁén}%\m@ Q% sﬁﬁlass gmspaomg type

st anpi ng out When in the nethod

commdmnﬁhﬂhl@mehﬁn@ﬂda%hﬁ?m{a’éw g@h}@@@@dﬂl@tﬁhﬂaﬁf@m 18-
cha%éti)lc l b@%o#%dfc'ghé 90&%11% neé‘gﬁkgca?z?_ﬁe com t?gj\}cés %-nnéeth limidazole,
2 ;ﬂlheylmardaiﬂla Zsp}iemdeﬁhmeﬂmmohemr susllarnmeﬁaz@c POIGDWDQE: tIn

o L0, UL LB L) TR DB R o

cusiHeObedlErator in ArfentBpsubeaiforn dedleddapbddruring amﬂee&elr isn
nDIdlng t hrough the above-descri bed eIa le fi
copEFTigH P 1S P SRS e EBaT TR Aoe Pt et o &

bis} ﬁbnﬁl-%cf%é MY SesDASY cohfind alBlARe-lyhe QRS dbderhior (HX-3088

xtend i'nterval s between the nol d-cleaning operations

proginekdttyAssahbKesapFevEtdk oduct i on ef fi ci ency.
68]
10058 ? o LRES o 86 Spdf RARTHBh A Ligaflib MoarHbbif FIEH Somponent
(C)mh fbe ds&ﬁfmttltaa:ourmﬂ@mn ofithe hmtentwn blockewer i iy r@mended o use
stress that may be caused in the material of the
circuit board and in the senm conductor chips, it is
recomended to conduct heat treatnent at a
tenperature in the range of 60C to 130C. Furthernore,
t he conpression-nol ding cycle tine can be shortened
by preheating the nold. Curable silicone conmpositions
of different types can be used, but better conditions
for controlling spreading 20 properties of the



10

15

20

25

30

sem conductors, per se, will now be described in nore
detail with reference to Application 25 and
Conparative Exanples. In these Exanples, the
wesgseeerage nol ecul ar wei ghts wer e neasur edPdiy/Jp2007/053131
gel - permeati on chromatography with the use of toluene
as a solvent and are given in values referenced to

pol ystyrene as the standard EReference Exanmple 1] 5

cobipRrakit fC)GH 2 Blnui dot &REIISOFRLEIs biy QihsM@Sef&ﬁE]p&I(Hdo tsg parts by
m xi ng the follow ng_ conponents: i& S be A

mese> 284 OTERTRPTADLY (-4 10 & RAFEDYTBHF ST %laer@ SOf Comiponent (A).

{Oﬁégl] | OS’WJ‘&d&QB Wb@ve Eﬁecha%t@l SeBoth of 4 GiF8d BSRIyf3Re silicone :

where X is a sil oxane

con@gs;zd@ra Ither cogtingsition ey &g m@aecbvﬁh e & @lﬂqrowhgﬁ fHlpemgy be

e 6&1‘2?}1%@%%]3&0&0 | S a %C ﬁ%ﬁ(?&?ﬁ%}% gr oup/a%ilélihca,

botomhiEles, Zirasisia Aber ageonmlrlndeuiﬂmr mﬂalgﬁher of atsiyglar fibrous filler;

f t
S Db B8 Kk PRSI PRed Dl aine orige.
bug@d)clay 1 BorilasdisS olays Héaags al@fmﬁmaw gamtnrcaajohmmi@, afurmnum

the follow ng faormyl a; ere Vi Scosi { S
by ﬁm&@eaﬁagqeﬁl@mﬁwém%bﬂw fe, BlytHTEt 3/6913 ﬁm%ﬂge silicon

calHiD Blaghediadtthdia, BlyHuRaii®, B¥lifBaRa, Oircbflg, or similar inorganic

encapsulated am ne- t%pe curing pecel erator conprising

fillgrsyfine-tetal ppwiirs phenid|silrereqaprer, slaminymaingkely palladiun, g5 well as
allgg @a%g] sﬁ apset %Q%O&LHIJL?Q o?goqg%se%ﬂ%g %foééﬁ%gﬁﬁﬁlgeiisﬂé@g%ﬁg silver,

nickeh eoppenbr dtherenatale wgfw@sP®1tbd maiep@mdé via(vietattization onio the
ayer a

: uﬂ%c%g gf Ega&]'byﬁ) @%g‘:%i %grg%]ﬁ;i glag% &uaftz‘p grlgfsmgy ﬁhg{ca iR a%%véz Riters can

beds@l sggmdelyydzﬁ@ Pythbihbtiges ROyl adte. Pralbabhbir@iloetha, crystalline
C ura

: e silicone co ition was_checg dV\/lthreard
silic, AR R ide TR HICE: PR HEWETES S Crormppapd i pioperties,

ﬁ&ﬁrsﬁﬁa,sﬂrédlﬁi%% PRQY rupt3{138 CoyidSWElicB Jortsiifilar filler powders with
a orenmentioned curabl e si i cone conposi tion, adhesive

ipfosivg prapexies.dn @rdsy éddmnag. to thsebiaingd owsd gilisord i et

. .
Rt e
beaised? 5@ theamorep lisard@do bypartiaris: ofedaili®nt Yoty misudrbeasr

col lfBpaties ATE SRR A st P LB B el

paivietby Intay hate Eb &k of dny:ihe&pch%b? ﬁiw%legras taleHl as wirédks @hapes such as

TRl 0T GOWTHBT SR K goaE e St S-His g are mo

spaﬁted iR ACHRh fRdd ¥ fch@sﬁ!ié @&ﬁegsm@lasw@ep Wk MG dhOhaximum

mm under conditions of 150C and 51V1Pa was
sizg @hﬁpﬂl‘éﬂ@@xcqeﬁ@o@ b enden Bigrage sisp shouldehe idke g 040 to 50
o0 secondary heat ‘treatnment for 2 hours in an oven at
80C. The conposite nodulus of elasticity of the
[0G66] ai nAllostherianem EEtri2B@swath rnwé tvrthd amp b il Whicheompenent

{;ad}g%(e}lg%ﬁlz W&h%{%ﬁﬁ%ﬁt? ?12&1" %g #Veeﬁlﬁ %oer di% ls r@:%’?‘nm?é)n%ed to use
tm%@ﬁpdrﬁﬂﬁﬁfan Wlsuiaiot toekcendts M@qﬁﬁs bfﬂﬁmﬁs@bieﬁamh’lg in the range of
10 to Q%bé ina%cnssby nt:lavgs Sa}ndc%no%tsggeferab?y ililletg yané'e cqz 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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[ Adhesi ve Properties] [0074] The curable silicone
conposition was applied in an anount of about 1 cnB

onto 15an adherend {a glass plate (a float gl ass
woabgupsesiuced by Paltec Co., Ltd ); a nickelpcal@i@7/s3131
(SPCC- SB produced by Paltec Co., Ltd ); a copper

plate (Cl1 100P produced by Paltec Co., Ltd.); an

al um num pl ate (A1050P prodaeed by Paltec Co., Ltd);

€ s

188 gto%gggéégs%a’%sj Shahéh 8rdrfra0 SRR FAAY 650 Y1 ORAB by mass

heated 1 n an oven
pef D00 Rarts bymsasa of dRFOnamdAd. r%hen partiphesef éhe dforemeniganeé filler have

%ts-ll%gﬂ' ?,]c&? g@ﬁ: esgsgl étheg ?tlils ??ssﬁypeetglogﬁiﬂlsa a%eé ﬁ%con.?z body witha

propefiies were produce
cuéitig Sdinkesd largsdued & sgpaifiatdgdctfonom t he speci nens by

. a tantal um s atul a, and -he sepa t.j.on .
08§ « RihE nereu bR edie DRBrT g R aglifp fiiopipined
chHbIel"blﬁcfoﬁQ bathfosafont o ﬁﬁiﬁbﬁd@hﬁﬁf@ﬁbﬁﬂmaﬁd s N EE o bl@ﬁhclty in
th a thin residuyal |ayer left on the interface

@&dﬁmda ohisinet by Supeg Bie conpewion, iK crRPetiicppay Sitonally
coht%iﬁ?éﬁg 'a.gﬂ gi\l/%aaLlQ %?g%ébé)?f?oqn& h@wf@ﬂré’\h@%}e&aﬁgsiﬁgh&ﬁ Rﬁﬂ?‘reéard to

nto pol yam ' m ( Upi |
thd @58 op caupnnent (Ey al FEC) and fhis pomgor@@t canbe din a liquidiog mi@éate the

f
i M TR B e et e
bispBermidl ety r(asmj bi@hemt}iﬁtepmsresannd@hejcbhb @poxy resin. There are no
ssure-nol ding dyri 10 mn 110C.
sofiglseoticTiony wih Stert o ittt i e renl Pl pa e Sed, bt s
re@nirRéH38d tHaOihiN R niRhyR BE d8dddiih Bh Wasw T et cded GO biags by mass,
nol d and subjected to post-curing for 2 hours ip an

prejoihlyvin € T o GoiTioG00 IR RSO YA RS PY s of component

(?I rculation of hot air at 180C. The unit was cool ed
0 room tenperature, and buckling of the polyam de
[006211 m whertiresaes mdordv to fraprowe the Wispersivn oh eemparsat (D) in
e film I f QL\E;
nn@g) T 10 %m;?lwgec‘ P}% a?.ge%godxl a%uf%g Siel%v\%és ?t?ily%o g5 corhductor
chtpahlc&cmamhrdl,hhe chingicaition niayaﬂnthhle(F) abdupling apeud. Sm}j a coupling

0|nts of the . opposi si de neas red b
PP S BRA COUIRACY. e HORLTR GhREh PEtde. The
uté&%(izoaﬁlnfg apehtt i€ ekamplfied bg\z@kdpakytﬁahaw trivis6Mtbarag). The silane
[ Ref erence Exanpl e Zg 0076] A cur abl e SIIICO&: '
T ng

e@w,s@\gmt.lwewa%lﬁﬁﬂ B rsdigy Gy pRORY iguethaysimee

hem?ﬁ% Inett3 AR IRAL L BnbY-TBR Syl cy@lohexyl)ethyltrimethoxysil
£ di ne B%Joley& | oxane lrepresen%spedgrcﬁo he %e Iﬁi M Ox}l’S ane o
sirhidar ﬁ:pd)}gr»contammg alkoxysilanes; N-(Z-ammoeﬂlyl) 3 ammoprcpylmmethoxysﬂane

3-aminopropyltriethoxysilane, N-phenyl-3-aminopropyltrimethoxysilane, or similar amino-

containing alkoxysilanes; and 3-mercaptopropylirimethoxysilane, or similar mercapto-
containing alkoxysilanes. There are no special restrictions with regard to the 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 tetramethoxysilane, tetraethoxysilane,

dimethyldimethoxysilane, methylphenyldimethoxysilane, methylphenyldiethoxysilane,
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X- CH2 CH2 - [(C113)2Si0]85(C113)2S1 - CH2 CH2 - X
{where X is a siloxane residual radical represented

by the foll ow ng average unit formul a:

“WEL6HAsRZS G e2] 9 [ - (Cl13)2SiGidi [Siata] pcgubsiessizt
Gis a 3-glycidoxypropyl group)} (where nass-average

nol ecul ar wei ght of the 15 aforenenti oned

di net hyl pol ysi | oxane is 78, @80; viscosity is 22,000

pHERAEEne @R i 4A8 ﬁ&ﬂ%‘%}ﬁ&hﬂ%ﬁﬁ@tméﬁﬁﬂ—@@mﬁl&e parts by

mass of a bi sph e |iquid epoxy resin

vifEpinkathaxyghkge, m&]am@@@owﬂméiyl@g@gyysﬁ@gq, Ar sipyilgnpljoxysilanes.
08B ALl 20l B R4S D oo )

030 vdnd,r i€ natcsRns mmsa thesaddjtBA QT nihar eongrdertth 8 hetvemohd s,pecial

%%%ﬂt&f“% gltgllgglﬁg g%)eg&urgl%exrhlg tfly %IE)Q%{Lﬁn%onedo components

andQI@‘eEﬂoﬂbﬁin@ﬁndﬂQﬁ@ fatespoﬁgbla (1) Mrhome (A) syl ald, A epexyry,

resin wwth 35 96of an_ante-type ¢
OthEx COMBPREIEy ATE piKSO %’&@@B%ép ey @é%ﬁpq@gg@w and (B)
arEPremirtedGnd theft aRAbRd Wthﬁ?eszﬁbi@%ryeboﬁipﬁﬁerﬂi Shételak o s ec1al

powder (average di ameter of grlnary particles is

restctipmy withwerandtogeapipient thyt aan &8 uwsel for miyingfhe p@r@mneﬂ#Sr@r

G BB BB RSyt i o

roll nBl1/BYss nithee (Hahaamikesdaftal tigerpfitrsitang chigary labbdaer mixer, etc
S|I|cone conposi tion and characterlstlcs of t ék9
the method

d Boulditepria thrdactihas therpeablesilirgas sqmapPsiiiangise
%Séq]yé}l%% g%&’&ﬂ ﬂlEgé?ﬂZé&%&J,?ém%Sma \ﬂ?émﬁﬁ.g R¥n BhEasSHKE cured

ods asS in Reference Exal The résults are

"bodh ofithe icompegitian also fumgions Wlmﬁbméulgqm{ lepz fayshe

se}inﬁcogg ﬁ??rowprs] @ﬁieccﬁrqﬁf)g‘da%d (S)lnaé\gg)%ﬁglr lggé’il (6,0 Xfogén?énﬁgned parts.

conponent's nmass o
Therepaa o sfey i fesmnmsrvaﬁf egadtethe lﬁgmt dfahd akrbebmhctgle body, and the

e 5 P e o R e B b s el e sprppasite

m&ulus(0TeRSIGY HoAEREMET BPar wei ght = 1, 000; vi SCOS|ty
= 1. 290 nPas; _epoxy equival ent = 267) arts
10065 of samifoRHTign %&C%Wab%@afﬂfege?’g&@éléﬁﬁga @@C%?éwdy by the

métﬁéci %@ﬂv&ﬁfoﬁ%e@ coi‘n?:ﬁse se%n@i@ofchﬁﬂs %@ 8hi8la&Rrcuit board,

is a siloxane
semn@umr chma e prfrlem@@’@lﬁpmalmpm%mdmmcn@ beardraidge

sex%i%ﬁhd&c?or %lfe% gré%ﬁ%&é 19!0%11:%\/ duél(;‘gﬁ)c%?ﬂ\% Vé%'e%erieﬁ'tsamg%

ere Bropy
illmstrates a\sﬁnmgmiummh- ée\ubeawhmngllm seoficohthectafahipsrand tiranebard, as

i met hyl pol | oxane 78 cosity .is.22., 000
A AR SO e 605 b el e
wiRkYboHS® I@fhe&iﬂarﬂfz@:ﬂﬂ@bfﬂlé kdrfis@itiectef ddvive showh avfiags,

fornul a:
semiconductor chips 10 are mrually 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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(where viscosity is 2,600 nPas and the phenolic

hydr oxyl equival ent group nunber is 330; and where

the nole ratio of phenoliic hydroxyl groups of the

W esedosepNPonent to epoxy groups of the compesirtioomssizi
is equal to 1.0); 0.1 parts of carbon bl ack (Denka

Bl ack 20 produced by Denki Kagal cu Kogyo Co.); 1.0

part by mass of .the encapsul2ét ed am ne-type curing
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characteristics of 'the cured body obtained fromthe
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(HX-3721 produced by Asahi Kasei Co., Ltd.); and 10.0

deyigest s by mass of 25 col umar crystalline barium
sul fate powder (B-30 produced by Sakai Chemni cal
tries Co., Ltd.). The properties of the obtained
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semiconductors, per se, will now be described in more detail with reference to Application
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obt ai ned fromthe conposition were evaluated by the

same nethods as in Reference Exanple 1. The results
wheoSloesss 1 n Table 1. [Reference Exanpl e 5] pe®4Plodvioss131
curabl e silicone conposition was prepared by m xing

the following 5 conponents: 12.0 parts by mass of a

di net hyl pol ysi | oxane repr esehted by the follow ng

ot 0B SoiapRe h epG IR At iR et wer
mdagredbe gdl @arrhaatith ehrbmbloguiphy with dicage ofiioluene o3 asdlvent and are

3)2 t 2 i 0412]6 10 (where
gl‘geg é‘)’f 6??8?%%9_\}’8&8%% é‘?gle%%ld%ahere nass- aver age
| ec ht of the aforenentioned

[Refierroe onane is 78,000; viscosity is 22,000
[oavR- S; A@ﬁf&btefsﬁw@ﬁ@mmmom&ag ptepmdwmmngﬂﬁbmomgy

mass of a 3-g| yci doxypr opyl tri neghoxyy | ane;
copapragtshyl. e byrmassiok p dEmgthylpelgst W&ﬁ%iﬂn&d@é}é@ following

foadger (Admafine produced by Adrmt echs Co., Ltd.

average di aneter of particles is 5 um; 15. 0 paIIS

by Mas€HofHe ol[(FHEXS1 z}@hhﬁiﬂ@ngfbarX um sul fate

B ARG eSO SR 4
am rﬁ@(@&pﬁﬁuﬂ&hg((&&g)ﬁ@ﬂﬂt{&()m@"rpr| sing a m xture.of

i S IAe 40 mass. % of an . .
B R By PaL A} b o Srries il aeigpt of e
afcﬁ@[ﬁéﬁhoﬁaﬁﬁhe@lpol}lﬂsﬂgxa}le i d00vatisosRY is B 1@Pa-s; and the epoxy
scal e-| ]g_4t ass wder (the product of Ni ppon Sheet

(apartséwn?ége wrgmqtré%ﬂ@b% oHprying fprgnula:
Q pol ydi net hyl si | oxane
g for mul a: CH3TH3
cHaL' "3 M4 cH3 (where
vi scogstty is 80 nPLs and hec'ﬂﬂhenollc hye .‘,
CHIEHIPH —&iS- )—CHICE]—%CHE

ned” cur ablle SI| conel composi t 1 on

characteristics of Ghe d Hdy obt ai ned fromthe
ted

15.0 parts by mass of a

conposition were eval by the sane nethods as in
Ref erence 25 Exanple I~ JHe results are shown in
Table 1. [Reference Exanple 6] [0080] A curable

(where visorsity eohBifbinPa-e andis Pherelia hpdrory] eaivpient sraep number is

3 lfl 0 llb 8 Tgb QAR S %uﬂtgﬁ%engé%gﬁg? ﬁ%%cﬂ% elé}ﬂtor comprising a

oxXane repres ow ng
mﬁﬁuﬁtﬁgﬁsphmoﬁ -Af epoRy kaxin wiMiD0 mass % of an amine-type curing accelerator

R aradital iy Abrke Bo ok B8 % B Bt Sa
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 silicohe 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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\ / 0 (mass-average nol ecul ar wei ght = 1, 000;
viscosity = 1,290 nPa.s; epoxy equivalent = 267); 5.0
parts by nass of a dinmethyl pol ysil oxane represented

wood@eghol | owing formula: X - CH2 CH2 - [ ( CHR)IZBO}/B131
(CH3)2SI - CH2 CH2 - X 5 {where X is a siloxane

resi dual radical represented by the follow ng average
unit fornula: [GCl-13)2Si Gn]9(CH3)2SiG ail

[00%%h o4/ \%grfbs 8 c2abl8 sicsiedoMPo ﬁﬁ?ﬁ‘j @lf ESFJGZ |W39 hRebgrdd by means
ere naess- averalgeé nmol ecul ar wei

of af Brtvmewirchostet Rigid Miscopsioy Madshid % FSTY@ ﬁ@@duced by
To k\‘/ﬁnsﬁg‘fﬁ) yﬁe%o%%ta%gggrgﬁﬁgi and the epoxy e.gpival ent

parts s of an organotri sil oxane of

[C@@éﬁg@wéﬁ gﬁﬁ%&g‘@l - CH2CHR2CHR %\C/:IV—BCI_B

[0073] After the curable resin composition was defoamed at 70 mmHg, it was loaded
into a mold having a 10 mm-wide, 50 mm~loné, and 2 mm-deep cavity, and after pressure
curing for 60 min, under condijtions of 150°C and 2.5 MPa was completed, the obtained
cured specimen was subjected to secondary heat treatment for 2 hours in an oven at 180°C.
The composite modulus of elasticity of the obtained specimen at 25°C was measured with

the use of the ARES viscoelasticity tester (Model RDA 700 produced by Rheometric

- Scientific Co., ). Measurement was carried out under the following conditions: twist

0.05%; frequency 1 Hz.

.[Adhesive Properties]

[0074)] The curable silicone composition was applied in an amount of about 1 cm’ onto
an adherend {a glass plate (a float glass plate produced by Paltec Co., Ltd.); a nickel plate
(SPCC-SB produced by Paltec Co., Ltd.); a copper plate (C1100P produced by Paltec Co.,
Ltd.); an aluminum plate (A1050P produced by Paltec Co., Ltd); and a gold-plated plate
(C2801P produced by Nippon Test Panel Co.)}. The units were heated in an oven for 2
hours at 125°C and then in an oven for another 2 hours at 180°C. As a result, specimens
for evaluating adhesive properties were produced. The cured coatings were separated from
the specimens 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 1255 produced by Ube Industries Co., Ltd.,; thickness = 125 um),

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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10 (where viscosity is 2,600 nPas and the phenolic

hydr oxyl equival ent group nunber is 330); 80.0 parts

by mass of spherical alum na powder (the product of

Wb 6h9Moeen. ; average dianeter of particles = ScRuPMdinssist
1.5 parts by mass of the encapsul ated am ne-type

curing accel erator conprising a m xture of

bi sphenol - A epoxy resin w th740 nmass % of an am ne-

.15 t cyr.i G rator g
e e e
thes: Pi8e Sinh WaoneawesiNgshd folBwandnahat. dat polyamide filmfwas
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Exanple 7] 20 [0081] A curabl e epoxy reS|n cogp03|t|on

caliyees. Aot xsEaze dralyp ofFwd TIRASEISEISRISMTAS HPGTR vabrtion of
buP8lLs by mass of a bisphenol -A Iqu|d epoxy resin
nFkote 828 produced by Japan Epoxy Resin Co., Ltd.;

= 190); 11.0 b ;7
[Rff§%¥%§ﬂﬂﬁﬁééﬁexa ); parts by mass of a

hydr opht hal i ¢ anhydri de (HN- 5500
[096D d uC ActulapleHilicant corkasdion Keg pep@ed by miging thelfolloywigt

combetEPE 2 PR EIN g S A Cr e ey e Rlowing
folgf@xy resin MAth 40 mass % of an ami ne-type curlng

accel erator_ (I- DC-308 roduce ﬁ@f%@s i Kasei Co.,

1 39~ CHCH: YOS s GHBLFBa amor phous. 10
{“%Q%& %%%%%%ﬂési&’&%&!a&ﬁ%{léaen% ty tﬁ@mbwlfgaave@\g@i Qhit formula:

maf me produc , Ltd.; average

di aﬁﬁ@a)@opﬂﬂfr@%@&@lm [5i®a2ds) : and 1 O part by

B A

afdiéblﬁaﬁﬁ)hléd ?memy@hcdisabm & 785000¢ sisadsity ﬁséZZ;ﬁl{]OegP etgm dyd the epoxy
obt ai ne romt e |10 e ev te .t .

cruAERt A MR Rerts by RERGF éﬁ?@@ﬁ@mﬁé&m @ Uid CRERY TESI &repelgote 828
préfuedByOMPar Bpok§ R QinlConf3a{ 258 RE equiiveadi |=9198 28002} By mass of

curabl’e sili‘cone conposition was prepared y m Xi ng
anpr@ne@mﬂl@xﬂnﬁgftbgﬁqibﬁwﬁ@rmsls 3 parts by mass a

di met hyl pol ysi | oxane cappeoEet bot h nol ecul ar

termnals with dirnethyl vi 'yl groups (viscosity

. = 2,86 nPs); 1.3 parts b 5 of a 10 - OCH;
met hyl hyeeq ppe@Hat both nokeeql ar
t er g [ :
1, 3-di viTy1- 1, 1 3, 3- tQﬂg'. R4 I@Hﬁlloxane (MA h a
content of netal platinu to 5 ppmin terns of
mass units); and 12.3 par )y mass - of fine dry
silica powder (average dianeter of primary particles

(wher€ visBosk§ i418,800 mBAS @R the QheriBBB ByidoRE eduBaRE fryuPhurhie is

curabl e 5iloxane conposition
330); 5.0 parts by mass of the encapsulated amine-type curing accelerator comprising a

&8

genpolysil ne

mixture of bisphenol-A epoxy resin with 35 mass % of an amine-type curing accelerator
(HXA-4921HP produced by Asahi Kasei Co., Ltd.); 4 parts by mass of a fine dry silica
powder (average diameter of primary ﬁarticles 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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of the obtained curable silicone conposition and
characteristics of a cured silicone body obtained:

Wb 7lobR250nposi tion were eval uated by the sag®p2007/053131
net hods as in Reference Exanple 1. The results are
shown in Table 1. [0083][ Table 1] Exanpl es
Characteristics Reference ExX#inple No. 12 3 4 .56

evahBitadi GBS bdne rﬁ&hoeﬁ:) as 14 Qe RHcd BRnIAO 1. 5he 20613 8efiown in Table
Con'p05| t eMbdul usof

[Reference Exampie 3]
[0077] A curable silicone composition was prepared by mixing the following
components: 8.9 parts by mass of an organopolysiloxane represented by the following

average unit formula:
{CGH-CHCH,-O-CHyCH,CH,{CH3)» 81010} 5(CeH5Si0312)04

(mass-average molecular weight = 1,000; viscosity = 1-290 mPa-s; epoxy equivalent =

267); 10.0 parts by mass of a dimethylpolysiloxane represented by the following formula:
X = CHj CH; - [(CH3)28i0]gs (CH3)2Si— CH, CH, — X

{where X is a siloxane residual radical represented by the following average unit formula:
[G(CHs), SiOip]o [ — (CH3)28i011]: [8i04n]s

(where G is a 3-glycidoxypropyl group)} (Where mass-average molecular weight of the

aforementioned dimethylpolysiloxane is 78,000; viscosity is 22,000 mPa-s; and the epoxy

equivalent is 450); 19.0 parts by mass of an organotrisiloxane of the following formula

CH50 @ OCHs

HO CHchchz_SI“ ‘mSl_O“SI—CHchzCHz OH

"0

(wherer'viscosity is 2,600 mPa-s and the phenolic hydroxyl equivalent group number is

330; and where the mole ratio of phenolié 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 um); 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 pm); and 1 part by mass of .3~g1ycidoxypropylﬁ*imethoxysilane. The properties of the
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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 4]
[0078] A curable silicone composition was prepared by mixing the following
components: 13.0 parts by mass of an organopolysiloxane represented by the following

average unit formula:
{GH,-CHCH,-0-CH,CHoCHo(CH3),2Si0 1230 6(CeH5S10312)0.4

(mass-average molecular weight = 1,000; viscosity = 1,290 mPa-s; epoxy equivalent =
267); 6.0 parts by mass of a dimethylpolysiloxane represénted by the following formula:
X — CH; CH; — [(CH;3)2S10]35 (CH3)81i — CH CH; — X

{where X is a siloxane residual radical represented by the following average unit formula:

[G(CHa3)2 Si015]o [ — (CH3)28i01]1 [SiO4nls
(where G is a 3-glycidoxypropyl group)} (where mass-average molecular weight of the
aforementioned dimethylpolysiloxane is 78,000; viscosity is 22,000 mPa-s; and the epoxy

equivalent is 450); 16.0 parts by mass of an organotrisiloxane of the following formula:

CH;0 @ OCH;
-@CHZCHZCHZ“SP— —Sl—O—Sl~CH20H20H2©
oN
(v?here viscosity is 2600 mPa-s and the phenolic hydfoxfl equivalent group number is
330); 49.0 parts by ma;e:s of spherical fine amorphous silica powder (the product of Denki
Kagaku Kogyo Co.; average diameter of particles is 3.3 um); 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 pm); 1.0 part by mass of the encapsulated amine-type curing accelerator
comprising a mixture of bisphenol-A epoxy resin with 40 mass % of ap amine-type curiﬁg
accelerator (FX-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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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 5] '
[0079] A curable silicone composition was prepared by mixing the following
components: 12.0 parts by mass of a dimethylpolysiloxane represented by the following
formula: ‘
X — CH, CH; — [(CH;3)2Si0]ss (CH3),8i — CH CHy — X

fwhere X is a siloxane residual radical represented by the following average unit formula:

 [G(CHy), $i01nls [ — (CH3)SiO1n]: [SiOan]e
(where G is a 3-glycidoxypropyl group)} (where mass-average molecular weight of the
aforementioned dimethylpolysiloxane is 78,000; viscosity is 22,000 mPa-s; and the epoxy
equivalent is 450); 1.0 part by mass of a 3-glycidoxypropylirimethoxysilane; 38.0 parts by
mass of spherical fine amorphous silica powder (Admafine prodﬁced by Admatechs Co.,

" Ltd.; average diameter of particles is 1.5 um); 15.0 parts by mass of columnar crystalline

barium sulfate powder (the product of Sakai Chemical Industries 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-3 721 produced by
Asahi Kasei Co., 1.td.); 8.0 parts by mass of scale-like glass powder -(the product of Nippon
Sheet Glass Co., Lid.; average particle size = 15 um); and 15.0 parts by mass of a
polydimethylsiloxane represented by the following formula:

OH HO
CHy /CHa\ cH;, -

CHZCHZCHZ—?F—-O 80 Si—CH,CH,CHg
CH3 CHs3 /14 CHg
(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 resulis are shown in Table 1.

[Reference Example 6]
[0080] A curable silicone compo sition 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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{CHz-CHCHz'O'CHchchz(CHs)zsio1;2}0.6(06H55i0312)0.4

' (mass-average molecular weight = 1,000; viscosity = 1,290 mPa-s; epoxy equivalent =

267): 5.0 parts by mass of a dimethylpolysiloxane represented by the following formula:
K — CHy CHy -~ [(CH3):8i0]ss (CHs)281 — CHp CHz ~ X

{where Xisa siloxaoe residual radical represented by the following average unit formula:
[G(CHs)z 5012l [ — (CH3):S101211 [Si04nle

(where G is a 3-glycidoxypropyl group)} (where mass-average molecular weight of the

aforementioned dimethylpolysiloxane is 78,000; viscosity is 22,000 mPa-s; and the epoxy

equivalent is 450); 9.0 parts by mass of an organotrisiloxane of the following formula:

OCHg

CH,0 Q
@CHzc;HzCHZ_SI— _“SI_O_HS]-_CHZCHZCHZO

3

(where viscosity is 2,600 mPa-s and the phenolic hydroxyl equivalent group number is

33 0) 80.0 parts by mass of spherical alumina powder (the product of Micron Co.; average
dlameter of particles = 8.0 um); 1.5 parts 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.). 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 7]

[0081] A curable epoxy resin composition was prepared by mixing the following
components: 27.0 parts by mass of a bisphenol-A liquid epbxy 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 accelerafor 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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this exanple, sem conductor devices shown in Fig. 3
wer e produced. Mre specifically, sem conductor chips
wisofgoghismensi ons of 10 mm x 10 nm wer e at t apdEP2000/083131
BT-resin circuit board having di mensions of 70 nmm x

160 mm (a 18 pm 5 thick copper foil was | am nated

onto one side of a 200 pmtBdck BT-resin filmvia a

fing Z@?A gAw&e? g&{ﬁﬁ b&{ﬁe@wmma@éhsrcd AMEE aveagl didubidr of

orrred f’romthe copper foil;
pa.imlDYeE isdn% ma;@déd Of mrt hyimass bHHalsHlosYPrepTinehosy vilane (khe

gLt B PH P er e Re T LS SR (RSB of o cured
bo@olﬂﬂh&dlﬁ@lh ﬂ&m@‘mpoﬁﬁsn Wemgzerahat(e@bEB@‘H@)le nfediode od indReference
this, %_E »Ei theTS@%n conductor chips and the 10
Example J; Theysep E‘"’raﬁe P”E”’él & cal Iy connected by
bondi ng wire, Twenty seven sem conductor chips

[R%fP@’B?ﬁ 068k hree bl ocks, each of 9 seniconduct or

[068'2] ps, A\éﬁfaﬁlefsﬂ{cﬂﬁéjc&ﬁpdéﬁi@n &ak rphrel bR nthxiag thetfhibowing r
bonded to respective areas of Ehe ci rcﬁ‘-defg &alel

co@g«m}sms awwasata@w@gow PRee BPPrUPRDpRlEaT

hoa t

board W]ﬁﬁ?ﬁﬁg toe gjigcgﬁtf’gﬁ B0ERPLEH 13lpak9 8 nass of a

enpera ure ['e sl i cone conposition
mdﬂiﬁlﬁ;&lmgénpdiysﬂéxﬁmfﬁp]md%b@lmd:@lal termindlstwith trimegtyésdlyl groups

circuit boar into the_l ouer nmol d of:
(Viggesite 5P GHOR #3’?%’&81% il f 4@%% |
Qﬂfe&grg@éﬂo%&w T(ﬁ&gﬁﬁﬁi RSRhOSE rfﬁiblq:ll o Vu\ngéQEMﬁ@ 5 ppde kerms of mass

pper and the al f-nol ds of the
umts)m;xdel@si mtsﬂmmsmgfﬁmhw pdicoaywder farage dlgmgicy phirimary
L -hal I
RS DAL YBataf B, el e Lo
mtmal rdtarign spaeﬂ aﬁﬁ() qnmﬂ otter ptqptlalteeome seipiacd curalrle silicarse

cur ed SI|I .
cofpb iSRRI abf B e fRedey bR LS AU on
wekEdvaifalad Oy abs Syl cafiethsdsis th ReferentdiBtanyis 1 ihasexilts aretshawn in

surface of this half-nold by air suction). The :
Talerleyi t board was hel d squeezed between the -

hal f- nol ds and thus conpd ﬁélin ‘nol ded for 3 mn

ber pressure of 35 kngE 13t 150C Upon conpl eti on

el

._,

?"'f‘

te

[_rThe ol dig gration, a sem&@%g%%pgm ce
sea n a cured bpdy 25 of silicone nmoved

Chiragieristies D d heal treatdd 3o # haur5s nban oVenl 8

ot 10N Th PP~

Vl?‘i?%‘ty @?5? 6;3 gzlrlr; ;;naﬁg; ;?‘S%Ll/l@)ek :/:/lejpg 332‘55; eg‘_’;ﬁ ?nga 3

SR TRigdaEUT ege s T cone lTlayer .l Thejobt aj ned
sem conduct or devi ce79as| a§al|ludbed #hth Pegptt0t|c2470 | 0.4
El@‘pﬁléa@\éﬁ’ﬁﬁe war pi ng, and scrdtch-nesistant properties

| ethods—descriged hgl Qw4 THe 7 €SUITS| afe [Shew 7
é‘% :Q g 2. 30 [Appea?ancg? [00%6] I n_eval ualion jof

Adhbe| ahpeRagnce of a; & cERIYciObr |dEYi ¢eCBepl@ wiGth | CF

ac Irer*l odv nf e|| cone: i-_lolusn coa ;njs +hat Ll'aid
sxqeeS(Nqugqulg‘&, devi at cﬁjl n ilcktess CB welbn| tHe _ CF | CF

Pr&ENT G e?@ﬁa o and the @er|l preerjalcpor pronscwner aCF CF CF
desi ana}% V. qvnhn Q:_Ithe.doati ngs hayi ng WD

petigy | 7%9@@2@@@% P20p 053 L3 [34Ft heCRY orefientGonedF | AF
deV_@ﬁJbaéoa;%dpw ranger Of §Yt gEI0%E 3ev @A | AF

by sy d thpse cloating that had at] ons |

(XMeglrdas2@i@at er. than 10% wer e desi gnated by synbol
X. [Warping] 5 [0087]Warpi ng was neasured by fixing
the long side of the sealed circuit board prior
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to cutting the product into individual pieces and
nmeasuring the height of [ifting of the opposite |ong
side. [Resistance to Scratching] [0088] The surface of
whecMsmss silicone body was scratched by a spatrib@oressiz
made froma 10 pol ypropyl ene resin, and then the
foll ow ng designations were used in eval uati on of

resi stance to scratching: X33significant white

u%@ﬁghgg §mﬂﬂeﬁfe surface; A thin white scratches on

surface: and O0: no scratches on the surface. 15

[0934)p| | Beacraram@eavif this2karhpleseinSomilederdigrices shywpiie Big. 3 were
pr%lc?d ﬁr}gf%%%%égﬁnlg|sgﬁ4’fw‘§lfﬁoggﬁlP?ﬁ %j 8%.“ (rf 10 mm x 10 mm

wese hitaehebo @cBmmnt dirnit bbarRabeang dnmnﬁmamﬂ H lﬁm\maJSSOumac{a 18 um
st ead e curable sili.co

gl Fapghed ek PEeq OFh e S ShE 28 R e T et i viea 17 um

thicK adMRkiSe dpoxGheHiR Bl ef h ShrdESpadbmi Ws tﬁtﬁiﬁhﬂﬁﬁﬁ:om the copper foil;

sem conduct or were 20 evaluated in the_sa S
pofionABRACPL ey toRdingog e el SO RO SHSE She

: cngmt bERP I E Aok th&eﬁgm{f@s%%} PeMH R0 i 94 um thick epoxy-

devi ces were manufactured by the same net as In

remmmt@IEB@@aﬁdﬂcemg thas thegumpisof ﬂleﬁemmrl@@m chips and the
clrﬁfélg {tafﬁ‘ gr% gﬁgﬁ %%90@81%&%? Efﬁ(ﬁ{&%oﬁ%&glg#g% %e}gﬁé%ufconductor
chﬁei)@‘aﬂlmcbmﬁf}!ma‘ﬂ)l(mki ebdhadf Qmucﬂﬁdum@itbhlps, ﬂprplfwmmﬁioumne circuit
ampl.e 1. aracteristics of ed
bog@ﬁg@gﬁﬂdﬂ?§$m$ﬂf@fg?&ﬁﬂﬁ@gﬁsotﬁ?ﬁg “Fanner as in
[0083pl | CREd prdprRtaUr&as l)f tH3aS ki ocait BhedwithRetiRbhd@ictdr chips
pllcatlon Exanpl e 4 0091 Senlconductor devi ces,

- wefRgqatodeh moaae@pé@hsm ‘?‘1% IFREG cagppsition prepared in

RARM e a5 PR 1EXBE Greded SXGHHoatd R J1 étx&%d Crith ﬂi%' 1§wer half-mold of

si |1 cone conposition of Reference anpl e was
the epeapréssion axdding mebkine (ApibYemadia C@m@ﬁemﬂ@mqsslgm mgfding

5 SRR TP, ot ks s Mt e g

.. mditiagplaehifie weirahacdl esed $the oppaphalkfmeold ba\amyli'md dlmensmns of 40 mm x

TR TR LN I NI N T
separation of the cured silicone body from the mold, the inner surface of the upper half-
mold was coated with a peelable tetrafluoroethylene resin film that was biased to the
surface of this half-mold by air suction). The circuit board was Held squeezed between the
half-molds and thus compression molded for 3 min. under pressuré of 35 kgf/em® at 150°C.
Upon completion of 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 pm 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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[ Application Exanple 5] [0092] Sem conductor devices
wer e manufactured by the sane nethod as in 5 :
Application Exanple 1, except that the curable

v bdogomegzconposi ti on of Reference Exanpl e Spomsumedsisi
i nstead of the curable silicone conposition of
Ref erence Exanple 1 that was used in Application
Exanple |. Characteristics & the obtained

senm conduct.ar_ . t edol . A
SRR PR YA A B J0DF Rl R FRAG, BgolA;
anll fRé L@t Hat FiaRladoR in ARS8 thaoltdbi sk rrdesignated by

devices were manufactured by the same nethod as in

symppl ¥-cati on Exanple 1, except that the curable

silicone conposition of Reference Exanple 6 was used
[Wargieglad of the curable silicone conposition of
{O@Ze r egﬁagpig%ﬁ%@as%reﬁ@tﬁ)m&hé‘ ®R sidd of'\PRlsbA@t &ifAtit board prior

mpl \aract eristics of the obtained -
to setiig bagrriuorinipandividuall pieseeend measwrinedhorbel gl diftingofithe
kcation Exanple 1. Results are shown in Table 2.
OPQ%?%&H%%%M ive Exanple 1] [0094] Sem conduct or
devi c re .mpnuf actured by the sane nmethod as in
[Rﬁﬁ%ﬁcgg %ﬁtg@ le 1, except that the curabl e epoxy
[0808331 n Thewwefatd ofothe ofreRaliemerhody Exasrpitehed byaspaislednade from a

| nstead of , the, curable si.licone conpositiqn of . ;
pols@rasy ERe & PER TP i SRR SR i g Yepption of
reditaER kfsclatcHElAr act eri stics of the obtained

sem_ conductor 20 were evaluated in the sane manner as

i n Applepdisenioiiesaibes ¢ hREEICs are shown in Tabl e
2. [Canpanal ks duRhEsudhed; 9PS5] Sem conduct or

devi ces were manutfactured by the sanme nethod as in

ApplQ:cmtscratehExemibe surfaceexcept that the curabl e

silicone conposition of Reference Exanple 25 8 was
[AppladtipmExanaple 8F t he curabl e silicone conposition of

o] AR A B SR

ApphititionBacipler], wedept iwaheatrale sificdreeonaostionoiReferancei Bxample

licatio le 1. R [ts. i n._Tab .
2 B e SR 6T R G T S BB TR ) it was
us%éﬁ MApHcdion HRRPRCE. ShinsbiofiSticABPiht 6Bkined sdotiabihesr were

evaluar{gd in the same manner as in Application Exa_m;ﬁle 1. Results are shown in Table 2.

" [Application Example 3]

[6090] 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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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 5]

[0092] Semiconductor devices were manufactured by the same method as in
Application Example 1, except that the curable silicone composition of Reference Example
5 was used instead of the curable silicone composition of Reference Example 1 that was
used in Application Example 1. Characteristics of the obtained semiconducior were

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

[Application Example 6]
[0093] Semiconductor devices were manufactured by the same method as in
Application Example 1, except that the curable silicone composition of Reference Example

6 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.

[Comparative Example 1]

[6024] Semicenductor devices were manufactured by the same method as in
Application Example 1, except that the curable epoxy resin composition of Reference
Example 7 was used instead of the curable silicone composiﬁon 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.

[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 semiconducior were

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



56 8 1 Resistance to Scratching 0 0 0 0 0 0 0 X
[Industrial applicability] [0097] The net hod of the
i nvention for manufacturing a sem conductor device 5
wo ewi7des2iseal i ng of sem conductor device in RCTAR®/053131
silicone body that is free of voids, and the product
is free of external defects and has good
nmoi st ure-resi stance propertdtes. Furthernore, since
m@@ﬁ sem conduct or devi ces offriflgaj nvention are '
mahuf actured with precision control of thickness in

e seal i ngixaemileWNoHased on the aboye, it can be | Comp.
stated._t hat the nethod of t@pl@gﬁﬁ?{%‘ﬂﬂ]@% Sui t alil eamples
for the- facture |of mniature and thin electranic

ChidieMbtives . 07//099823PLT/| 30074058131 B76CLAILIME 2

1. A-net hod of ranbtaet uri-ng—g—serm-condpetor d5vib‘z o

Appeaped in a cured sif i€ore odyq‘)y ptac| ngy an '
thseal-eg—sem-conductorsdevige it oaznof dgand

W%IB*&?Z@H ng a curabl e SPI | cosrll'e cogrrposi?’ti b whi B ils® | !

Reki8Endeth Scatchpace between the nol@ and t peC- ups@al e@ | X

[Industrial applicability]

[0097] The methéd of the invention for manufactuiing a semiconductor device
provides sealing of semiconductor device m a cured silicone body that is free of voids, and
the product is free of external defects 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. Based on the above, it can be stated that

the method of the invention is suitable for the manufacture of miniature and thin electronic

devices.
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5sem conduct or device to conpression nolding, the
nmet hod bei ng characterized by the fact that the
af orenenti oned curable silicone conposition conprises

vad 2do@ams23t he fol | owi ng conponents: (A) an  PCTAP2007/053131

epoxy-containing silicone and 10(B) a curing agent
for an epoxy resin. 2. The pnethod of Caim1l, wherein
t he af orenenti oned conponen% (A is (Al) an

or ganosi | oxane whi ch cont@.ABMEn one nol ecul e at

| east two epoxy-containing univalent organic groups
and which is represented by average unit fornula:

( Rl%%héalm & thRAESnR R 2)Bm{deaSicEs/dRYice $5l[edzlmea eirad gilicone body

R2, and R3 be 't he, sa djffer
bpplagiagian yn@a%é erpiGPRITCIR Aod %’FE-JE ?8%%? g%g&gﬁﬁ
Qﬁm@r&oc?&ﬁtp ﬁﬁér?‘&vﬂicﬁgs 403k 8pdce gémaeme widld aﬂdthe unsealed
provi so

nol e % or npre are_ar
gemsigpstucan dovicr 0 compressewmmﬂbhﬂga?hé g e B B erized by the
STy 1 | cbiw r1935&ile@stlme

C%{hag%ﬁ o?e_n%a ]8&4 %@%@%&E%%p%&—ﬁ)b Oand/or (A)
&ﬂﬁhﬁmgamthﬂnxane represented by the foll ow ng

ner al for : - RS - (R42Si0),,, R42Si - RS - A
? %%QPWH%P é@Fﬁﬂ%te optional |y substituted
ypk val ent hydrocarbon groups which are free of .
unsat urated ali phatic bonds; R5's designate bival ent
éBb%ﬁﬁE%gg@G§§a@ﬁﬂ%&@§m25de5|gnate si | oxane resi dual

di cal ted by, t
¥ o o e Gl PRI 5 A O PR (T he

%ﬂrﬁfl M6GloRaek wgﬂgly Eontafnd B cde Honglle ablead tie epdxgrdhtaining

ghent i on a hydrogen.atom a gro éﬁ
nejyaiestorgedc grpups mdemm emesegfeé Bp amageaﬁﬁut formula:

epoxy- Conty g ni c group, or an

al koxysi [%a%%(kmgl ﬁa)b ﬁ@?‘?}e 30provi so that at

| {@dsieinRIgRX 20l R® myaaamesafmm@ifﬁcrm awd dgisiggbie opbenalling

at. least t s ar caont ai_ni

P SRR R YR gogps, wit
mrbhy@thammﬁae %aﬂ ofl &E'R3 rmaaprgbtpsymdftaﬁb‘éf’ and “c” are
between 0.2 and 4) WD 2007/ 0998 PCT(gg_Péggy 0@#3% <0.9;
3@ mberd vﬂmh safisf thd folleyie cepdinensi B= ; G =07

hod of Caiml1, wherein conponent (B) is
ﬁn%g T 81 tﬁat contai ns a phenolic hydroxyl group.
and/or : ’

(A;) a diorganosiloxane represented by the following general formula :
CA-R®— (R8I0 RLSI-R°—-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 residual radicals represented by the following average unit formula:

(XR*Si011)4 (Si0sn)e |
{(wherein R*is the same as defined above; X is a single bond for bonding to

. 4
aforementioned R>, a hydrogen atom, a group represented by aforementioned group R,

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

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

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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'6.e poxTheanehes pfdClainsl, wheesineempenf (BoIsHo

4. The nmethod of Caim3, wherein conponent (B) is an
or ganosi | oxane that contains 5in one nolecul e at
| east two phenolic hydroxyl groups. 5. The nethod of
Wbabimodes2azher ei n conponent (B) is an or ganosPCHEANE7/033131
represented by the follow ng general fornula:
R63Si O  R62Si O) nSi R63 {mhere%g R6's are optionally
substituted unival ent hydrocé&r bon groups or unival ent
18@rgarik en Gitapupsquhatbor geatenihan phenol i ¢ hydr oxyl
groups, with the proviso that at |least two R6's are
3 af orpaAttheneTCltin V,atiendin esgponent (B) upsntivatd thentamiams a
phenol i ¢ hydroxyl groups; and "n" is an integer
bRliepelisPyeraystei»0o0} . 6. The nethod of Claim 1,

wherein conponent (B) is contained.in an amyint otth_ .
40 1 Ths methodyef L TR [UIRPONS M,s apozgangsiloxanc that contains

Cﬁ'&@%ﬁﬁcﬂe’%} teaskPwd pHdMB1iEBY 0Ly @fouph.ai m 1, ‘wherein

the curable silicone conposition further contains (C

52 CUffjNHeRGFG @R 2 wheftin dRBpdIRAITRY isth debaoBlokane represented
wherel n conponent ('C) 1s an encapsul ated am ne-type
cloy the follwvdeg genetabformgla: The net hod of Caim 7, wherein
component bSo.eRRkRd. ned in an amount of not 20nore
t han 50 dg?§§0%§81 5s 6er 100 parts by mass of ‘
cpripsie RE’s @) optidally Enbstingedomt valént @y dioearbon gibupsedrringsatent

curabl e siljcone conpositian further tain :
FGTE ErogEs il LORE o <t U5 R B e st o
(BYs S 2£RBL@HDREH iirivaléht dfmatidtgr@ips dat conie phidnaiic RydoLyl
parts by mass per 100 parts o ss of conponent (A).
280ur; ik e apoatearr bepuemOEnd{iPei n the curable
silicone conposition further contains %F) gn or a&hﬁofOJto

C ' ' ' [ \ of not nore
t@gﬂﬁ@gg}ﬁ@p& 306 Ay Heths bodboRBRYAY, O

part's by ss“per 100 parts by mass of

7.00"7631@43%&11{@1“01% 1, WiGrdB iHaQrBie sfiRhdompodiRn Fhrthd: Béntains

cur e silicone cdnposition further contains 30(F) a
o@D pleining agelatator.

8. The method of Claim 7, wherein component (C)isan encapsul_ated amine-type
curing accelerator. © o l
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 C1a1m i, wherein the curable silicone composition further contains
(D) a filler. ‘ |

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 silicc:ne composition further contains
(E) an organic epoxy compound.

13,  The method of Claim 12, wherein componént (E) is contained in an amount of not
more than 500 parts by mass per 100 parts Ey 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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nefurerd then §0sEes BYIBRES BT

39 15. The nethod of O aim 14, wherein conponent (F)
Is contained in an armuntﬁgf not nore than 10 parts
by mass per 100 parts by ss of conponent (A). 16.
The nethod of Claim1, wherein the conposite nodul us
of elasticity of a cured silicone body does not N
eXTRE GG Claf: NBSHRAGTcomponent(Hydg ¢radpingd in an amount of
manuf acturing a sem congdyct or .devi ce.seal ed i m\a
ettt R gt O
sem conductor device into a nold_and subjecting a
ey R

16. culhdmetieidlof €3im bovissan thegpmpasihmedulis g

space between, t he I aﬂﬁ)the unseal ed sem conduct or
C@%%é@F@?%A@YQS%P%%%F%g ol di ng, the method being

characterized by the fact that the aforenenti oned
curabl e silicone conposition conprises at |east the
foll owi ng conponents: (A) an epoxy-contai ni ng
silicone and (B) a curing agent for an epoxy resin;
can reduce warpi ng of the sem conductor chips and

- circuit board, and inprove surface resistance to

scrat chi ng.
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ABSTRACT

A method of manufacturing a semiconductor device sealed in a cured silicone body
by placing an unsealed semiconductor device into a mold and subjecting a curable silicone
composition which is fed into the space between the mold and the unsealed semiconductor
device to compression molding, 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; can reduce
warping of the semiconductor chips and circuit board, and improve surface resistance to

scratching.



