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DESCRI PTI ON SEM CONDUCTOR DEVI CE AKD METHOD OF
MANUFACTURI NG THEREOF Techni cal Field [0001] This
WwOnuEibese rel ates to a nmethod of manuf act uri NGCAIP2004/018548
sem conduct or device and to a sem conductor device
produced by the nethod. Background Art [0002] Sealing
of sem conductor devices_is carried out wwth the use
of a transfernol ding wi DESCRIBIION, | ¢ potting with a
liquid sealing resin, or screen-printing with a liquid
(?HD’[ﬁ?f @F‘q gﬁmj TGNODIORE ASUF URIN
Sﬁnﬁﬁ% uri zatd?%n 0 C;Egm co%%ifjctor devi ces éecrrrrands Ct}ggltEREOF
el ectronic devices be smaller in size, thinner in
Teg!hi %Eﬁ 255, and allow resin sealing of packages as thin
or thinner. [0003] If a transfer-nolding is
[006TP! OYEMs invehtsh rel@eabiatgethdd dfimanyfactkdges serhizenductor device
t hi ckness of the sealing resjn could be precisely
and:lg searisaaduciph dedessprofieied b e Bed9dens that verti cal
di spl acenents of sem conductor chips occur in a flow
Ba&f?:&hﬂdi %gi d sealing resin, or breakage of wires and

ntac etween the wires occur because of
[0062F or nB¢aliog®f edmisomtiictry devicessis camied oubwithdhe use of a transfer-

m conductor chi ps..under the.effect of pressure.in .
moffak FB torlmeld g Sata 1o ialih i Sb S Bpibe with o
liql REJ1in338dn. aThhRUE tRAY tdWAEdPRISGUASRIR dMREMAGWEHEr devices

[Tquid sealing resin to sonme extent protects the

derhaniditineg elsictresicfdevicedbesiallye inagiee, thinverlin dueknsss, and pldewe resin
t hods . make accur control of sealing-resin

seaﬁﬁgf) ?R@%{aﬁﬁra&?%@ﬁaf S@ﬁ P %rr;cémggrh easily lead to

[0009] Mat fanr@kfey Pl dlging [OORFbydd inWesin BéRE DE thih Packabstthe

‘the above problenms and to manufacture a_resin-seal ed
thickaesscafiibieissabing ersint eanlble pricaiseliigoniolings whprsas there are problems that

e T

breAld g@a?iveirds @ad Rontastthbetuden ik wites 6&si Bedayisaist deformations of bonding
conpressi on-nol di ng (see Japanese_Lai d- Open

Pat ent
witsp pornesier do sppispdustar ships kBRI the elfest of prepsuss 1y the doperf the
I ¢ . ai ") Hei 8-244064, Kokai Hei 11- 77733, and
hq‘%&%ﬁ?@“ﬁ&%-ﬁl’zwsm) . [0006] However, due to thinning of
[009d]1i c Ondtiie biher hindp slthduah pottinigros swictinprintimgtvith iadmidosealing resin
of sem conductor el enents, these t hods increase
10 SRRTH AL BF OtFﬂ%a?mlglﬁﬁ dEs (W’_r% ﬁfeﬁgggﬁﬁﬁ‘ ﬁ?litﬁéiéﬂn@i:tr thesg
meBRAS ARie A IR b df eiAPBEiA Gofngs more difficult and can easily lead

to formation of voids.

[0005] It was proposed to solve the above problemé and to manufacture a resin-sealed
semiconductor device by placing an unsealed semiconductor device into a mold, filling
spaces between the semiconductor device and the mold with a moldable resin, and curing
the resin by using compression-molding (see Japanese Laid-Open Patent Application
Publication (Kokai) (hereinafter referred to as "Kokai") Hei 8-244064, Kokai Hei 11-
77733, and Kokai 2000-277551).

[0006] However, due to thinning of semiconductor chips that occurs with
miniaturization of semiconductor elements, these methods increase warping of the
semiconductor chips and printed-circuit boards and may lead to damaging of

semiconductor devices and to worsening of their performance characteristics.
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sem conduct or devices and to worsening of their

performance characteristics.[0007] It is an object of
woOheospezwent i nvention to provide a nethod for PCT/JP2004/018548

ef ficient manufacturing of seal ed sen conduct or

devices that prevents formation of voids in the

sealing material, allows precise control of thickness
[0087] t heltduareobjsétiof drpresrotineentidicio psevddle & methnsfor efficient

m e aT petCe S E R iR T ppRRIR A Yoids in e

seatRFnEAGHICA IR Phédise cdRthoPsf thickalese bf theicurddosiliclme bbies that seal
particular, it is an object of the invention to

thepteyidesi@retaeth the handingavises fiem dissenneetionyanduidegired contact, and
j duct i ) | ; j i .
e R i G S

obfeetdrah@inyetfon o Gubvide sichra metlod bhgamefhturigg sdaled semiconductor
sem conductor chips and printed-cjrcuit boards. Stil] .
devipestthatrallowy sempression mulding 62 swabEF1icoRs compoRitien at relatively

o RSSO S8aL 0, 00 RR e ORER! et i
boadhi Stilkehother oBjetisis of piokalepeasd pdmicondmotar davicbsathat possess the
provi des a net hod of manufacturing a sem conduct or
afuerpenttonsd ATPEYHES a cured silicone body by placing a
sem conductor device into a nold and subjecting a

DiSdsak srmiddieane conposition that fills the spaces
between the nold and the seni conductor device to

[0098hpr eS¢ appviewbitictaare attaewsdibytthenans b6 therpeesenbimarention that provides

cyraple silicon iti ' t he fol.J.ow
B R e T s S S Y
pldcif AdekBEBHANBLPEBGcPRE0 AMRIORT 41 dESub{eBling@# curable silicone composition
or ganopol ysi | oxane having at |east two silicon-bonded

that fidls thpepacas bebvgsarthenpobbandghe gapyicendyicter idavigs to/prampression

talyst:. and £D) a.filler,...wherein ejther .
P N ARCaodehbid S RBRR sl Flop comriisry e
foltwihg combpendnty: A ParorgahieiotysRok sedhavihig\a@leaBtitwo alkenyl groups per
hydrocar bon group) _and/ or sil oxane units of formula

maodpanlez (Bhan erzanenedyiloswnschayiigsé Hast twosylicosrioardedhydrogen atoms
P AR A, R B 2o M s Sy gpenioned
compomdnit pRpdontainns iixanaintt cfdotnaria BSiGp(whereds js aundiaent

siloxane unjts of fornula S1Q4/2, or any qf conponents -
hygraparh StoBp) euleTsileyans GHEmd %ﬁ%@%m Oéﬁgﬁ_@m@?ﬁ‘t@. component
. . ] r,] g S .
o 8, LT, b s VST [JRPLO, CER 8P vt
hydmetindbdn tHat fsefcdesofadiphaticantsatoratd¢ddditin-deneomedndedarglf ortsilexane

inventio ovi des efficient uf ur i of. seal ed
i s BEARHTOH 50 SLCoTRBOE () P (R PBR TSRt
silbhgesaasi ng material, allows precise

[0009] In addition, the invention also provides a semiconductor device produced by the

aforementioned method.

Effects of Invention

[0010] The method of the invention provides efficient manufacturing of sealed
semiconductor devices, prevents formation of voids in the sealing material, allows precise

control of thickness of the cured silicone bodies that seal the devices, protects the bonding
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control of thickness of the cured silicone bodies that
seal the devices, protects the bondingwires from
wdizesmarssgt i on and undesired contact, and reduBeT/JP2004/018548
war pi ng of sem conductor chips and printed-circuit
boards. In particular, the inmvention provides such a
et hod of manufacturing seal ed sem conductor devices
witteh ditordlisens ceiompnd s esireths paiaplg arst regueay vegspiag oif peraigpeductor
ch1p8 g&f é]'a]%fs E)dg%éoa?ds %ll ?E@éﬁlﬂ%’ 811}16 \Hvélﬁ{@lgﬁg\gﬁé u[g]ﬁ gl‘r'netﬁod of

maRGfabheikp Gbdl6disdmibaratudtor dEwités RaMIoes chi ﬁrdsﬁmﬁ MdldiRg of a curable
provides seal ed sem conductor devices t 0ssess the

siligpsy eorennsitioned therelatively daw t%ﬁ%ﬂﬂ@é@&mﬁﬁtﬁowd&ﬁlmﬁ Fearping of
serf PR chibt bk plib-chlit bUBNE IGhefiRng, BEINERHEPbrovides scated
serheahdwadrideniced thhhgossas liadhfofentehBoprdgsepdrtiesavent i on.

[0012] Fig. 2 illustrates sealing conditions of a
_lég. oeV|ce sealed with the use of a
B Hss ' oL Fag L aWigSachi ne utilized for realization
[ocﬁfly h%l t1 egra@és rhilf strB4ER | his oﬂcgpfé)?»&ssmhgno1am§%n@cmne suitable
tion view of a sem con uctor vice produced In
foraeﬁmaﬁalmoﬁthmmduhd&ddhe pmberﬁmwptlas 1 and 2. [0014]

t|o al Wof sem conduct.or. devi.c
10G327; ndig oai Bt serigrmopaiicns ofs SEMLORALE (Bkict Sl with the
usé’bﬁi"éd?ﬁpr@ssﬁﬁf&@l@ﬁ%‘&ﬁﬁ&ﬁnéj&mz@ﬁ e redlB@tibMYLME In%%hod of the
[0016] Fig. 6 illustrates another structure of

invsohgir.essi on nol di ng machi ne suitable for reali zatl on

f,, t he,. net.hod t
10613 o Fef oo Sectiontl et & mPngtaty dbick rlagybed fprgomee
witheMh@RaPExdtisled D¥@NLI on. Reference numbers 10:

sem conductor chip 12: printed-circuit board 16:

[00) i c &gl lﬁlcls ascdivnpldew Of aspregngucderalevive of thajareringe
[0(?1%1/ abl eg hcg[héd'secttl]o%%i Slewz o§‘a Jeﬁl\i\@orndﬁctgpgev%eocpfqﬁe m%gntmn

[0016] Fig. 6 111ustrates another structure of the compression molding machine suitable

for realization of the method of the invention.
[0017]  Fig. 7 is an example of a three-dimensional view of a semiconductor device of

the invention.

Reference numbers
10: semiconductor chip
12: printed-circuit board
16: semiconductor device
20: fixed platen
22: lower base
23: lower mold
24: heater
26: lower clamp stopper
30: movable platen
32: upper base

33: upper holder
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32: upper base 33: upper hol der34: upper nold 34a:
recess of the cavity 36: clanper 36a, 36b: airports
wGO2oosgp2icng 38: heater 39: upper clanp stopper PEDAP2004/018548
40b: release filnms 42a, 42b: feed rollers 44a, 44b:
take-up rollers 46: guide rolyjer 48: static charge
renmover 50: curable silicone conposition 70:
sem dnduct onprbewiodé seal ed with a cured silicone body
72: red silicaon ody:.Detail ed Description of the
I nvention [Of?fgﬁsoﬁgfecda%t irst consider in nore detail
a met3ged of tlampenvention for manufacturing seal ed
sem conduct or, devi ces. [0019] The net hod of the
i nverf®RotP ofiBPPEes 1) pl aci ng an unseal ed
sem cgnduct o vice into a nold, 2) filling in spaces
bet vve%gg t he %%rﬂ% and the sem conductor devi ge vvitﬁ a
cur algse silibeme& conposition, 3) subjecting the
af orenenti oned cuyable silicone conposition to
conpr¥ssi on HRQACHYP HORRCESs- nol di ng machine with a
mol d gui A@P! f1dQ¢ fig@l | zation of the nethod nmay be a
conventi onal conpressi on nol di ng nmachi ne that
conpr42ae42b: afaggpeliersol d and a lower nold that forma
nDIdzgavi%¥ for accgnnndating t he af orenenti oned
seni (Rt oFXGEPITRRT8nd for filling this cavity with
a curgpl e si bhgepsiiggonposi tion; a clanper for
application of pressure; and a heater for curing the
af or effent i oneldtic chraagd »mmivel cone conposi tion by

heatid%)g. Exa I@S qf such ressure nmol di ng machi nes
are descri befTRCFHCOPRRBRUTPei 8- 244064, Kokai Hei

11- 7733, angerfiaiuckRAevidd éaedwithaRngdishiRege bddie
machi ne di scl osed in Kokai 2000-27755 1 is npbst
72: cured silicone body

Detailed Description of the Invention

[0018] Let us first consider in more detail a method of the invention for manufacturing
sealed semiconductor devices.

[0019] The method of the invention comprises 1) placing an unsealed semiconductor
device into a mold, 2) filling in spaces between the mold and the semiconductor device
with a curable silicone composition, 3) subjecting the aforementioned curable silicone
composition to compression molding. A press-molding machine with a mold suitable for
realization of the method may be a conventional compression molding machine that
comprises: a upper mold and a lower mold that form a mold cavity for accommodating the
aforementioned semiconductor device and for filling this cavity with a curable silicone
composition; a clamper for application of pressure; and a heater for curing the
aforementioned curable silicone composition by heating. Examples of such pressure
molding machines are described, e.g., in Kokai Hei 8-244064, Kokai Hei 11-77733, and
Kokai 2000-277551. Among these, the machine disclosed in Kokai 2000-277551 is most
preferable as it has a very simple construction.

[0020] More specifically, in the compression molding machine of Kokai 2000-277551,

an unsealed semiconductor device is placed into a lower mold, then a curable silicone



10

15

20

25

30

preferable as it has a very sinple construction.

[ 0020] More specifically, in the conpression nolding
worcalsioazsesf Kokai 2000- 27755 1, an unseal ed PCT/JP2004/018548

sem conductor device is placed into a | ower nold, then

a curable siliconeconposition is fed to the space

bet ween the upper nold and the sem conduct or, devi ce,

compesiticrt isded fosthe Blmp detvsen mmh@owthﬁm@cwcr%ﬂévm the

the c AN
a5l 40 esthBF Bar i SRE P TR ikl bifablo siticope
colpoRMi Gi51sIsah)ebiel ¢ dstgn;sfassiumﬁoldmgor hiedistemichtiored chmpression
ich is formed into a frane-shape body that encl }lees

molding magias icprovided perclHBPY vaHen Isdoraghipiea Spmershepeqpdy that
encggélg@r {&eq’gc%s %? ﬁqr%\éﬁ’ﬁ’%elhg%a?‘g &gpaqu%%g’é @%‘g ?%ﬂﬁmd downward in

rectrons a aces so

thetd’patung\&hd Rldstigg difktonisalapehe afoterhéraidnedwide éds od thatyevhen the
cl anp i s _downward]y pro ect ed fron1t e Iomer eS|n

mqlﬁbwdqmg apdythe lgwey msi f et baggps dpynpar B dhe lower

resﬁ‘f) # eof ﬁle ééiﬁelrt & dRSyLRREA d&ghl%aﬁdlg t fhecases where the
ower t 0

cone t'ect  cohtact wth
uppserniald and deripwost nnbbh;omet 1ntosd1reet:cxrmm cleth a mlraiﬂaslhbtbre

wor ki.ng .surfaces he Ih a |uor t
copRoIE il FerPracdrd lesgt Be S kinbstehess S i RRgaRT & uoro-

r:08th defh Yrfidu1£re QR h REmMPRE5BA o 1Bink MachRes kdPrévilléBwith feedi
ypIr%gleasabllﬂgmit‘lromthe no?ﬁ%and froﬁ?tﬁg curedqglﬁlconé eeting

mebmiysmsafqr hT@d\mg flinrsgrelsasbie foom diie mhksl anddeom thel aredSitheame body to

thel A0 0L s e PR ey R Bl ge R oot

mdl@in% SfelcRink $hbdcrtiKoricloP 8evi@Sis RedTBd thro\eshf AeRad fiknkl @0 resin is
the resin nolding space is securely seal ed b

stugken itk resiganglitingfacernf thomeldn ghegasin eolding spasg l%smureﬁ/y sealed by

hout. f or 0 on
el e e 50 oh SR TR i
[0022] eas®hé bdnﬁpreeﬁ@hl ngldmcmachiaeisfadio @otidednvBehaibkerelease-film
fromthe nold and the cured silicone body for_ feeding

feeding mechaaisanior adida pealebls dwon thermneld a@éxﬂ@rcuaedswwca)@éwéy for
feetdﬂl thQ rFPAtQ)gE&] I‘e%hgg ﬁhrﬁ? coP Qgﬁxtféd'ég)f%ﬂe féﬂ%? ﬁ'lo?(ﬂmtended for

nachlne 'S provi
sumﬁ)hﬁa@m ﬁnsleﬂ\SS smmcomiumm ldavice.m v&l’hmhadMn@e;s ptdwdardamlas eclease
filmon the | owe d face of t
filrg suetiQgrmesignismeghich %éeﬁ @Fé%l%%f .eﬁﬁ 2%66 of the clamper

by alt's Pac i d ﬁ tﬁ@llefga oﬁjﬁf ﬁﬁeceli sgbfaéemif ﬂi\? ?e d%ﬁned by

sur I nner sur ace 0
thecw auhgorey surfﬁhe: ef ﬂhs uapérlmo/lé dnd);hesnnénsnda@a of the dampbe This is

SETASIEE R R VR TN T
arriRf i ng re‘iié’bfﬁib@@s tﬁé rél@a@e i dn tHR oG EAS Bl dhe Hﬁﬂd OMThe

mechani sm further conprises an air port open in
relbméﬂmmdtwmmclmmarmﬁlr&lbamwnmﬂ dn ai paitroppoitt the ;wneruend face of

B SR DAt BEEEL e P e 2eb Sp el wie
an alrAR@{e] sithet] Hetvidet EheSidhéramiera®d of the clamper and the side surface of the

upper mold. It is also possible to provide each aforementioned air port with an individual

air-suction mechanism. The working surface of the upper mold may have cavities for
molding separate elements that correspond to positions of semiconductor chips on the
semiconductor device. Similarly, the working surface of the lower mold also may have

cavities for molding separate elements that correspond to positions of semiconductor chips
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upper nold. It is also possible to provide each

af orenentioned air port with an individual air-suction
woreisaoazwsn The wor ki ng surface of the upper nBCWIPHY4/018548

have cavities for nolding separate el enents that

correspond to positions of sgniconductor chi ps on the

sem conductor device. Simlarly, the working surface ,
on tife stiméohduetor dmiia. allde uppsr teldes capableiod smaving irdheimal opening

arate el ements.that,correspond t o, POSkhLi .

e RGeS oo gion 1 BRARBRRIT bRl Ay pos nit
on&?@rmeb dn bSetRRARNRY ®r euhilgtindthchardbid dliepeongosition

and closing directions and is biased toward_ the |ower
overfipwied fnm thowesin moldingspgce when thesemiqonguaien dexice igpubjected to

ver fl.ow cavit or i [

seeffpobia o iat B AR OH Yl s Sidnd A b cRle hE R 0w
ca‘xﬂgeﬁtﬁ the sedifigteatinahoclatipingaarfase oibf elairpar that s @adssetbagainst

The machine is also provided with a gate channel that
thesemiroptdactordevisger f | ow cavity with the sealing area in

cl I.ng: su : 4 j

OR2E, ¢ PRk 850 Lol AT Hot i SaBE B3R o o
curable $ilizend esmpexiti@oin detinar thd epacedetvecepltiaeeper ntodd srvkthe

afo{f&ﬁc{e@iﬁﬁé’@g{% Y r?o? :qgvig'f,:g e? Pe,'isligi rﬁg ose{r%:ﬁai% Nonida ko 4 AL°

peéﬁtﬁé RORLE AREd aﬁ.‘(f{flih (‘cg.fb?_lémc%ﬁe g@d’}}, GRd tHe@ndi &nldBctBPIiRY

area I's coated wt i I mpeelable fromthe nold and
together withelk @irkble sitieotochmpasitnng iselaeprddetwenstthe upey invdd and the

together wi.th the curable silicong c Qsition...is .
R Ra ATICEATERG PP A A E R T T thE majding zone
in thBldfre MR moll RPefih ARG EIoHBY 884 & 1A dBGmKiatEtoftBe BFpe@inold so
the nol ding zone inthe direction of nold o?enlng and

as tol rejenigtha tivéreng itheseaf betowntharesin srolding (rsp of thedipgesolds Then

t roject the | r_.end thereo el ' .
T b R e E L
zohd T QeA&1) aAg Wwhite ke dppRr HRld LY v nitad afeegradiidly moved towards

peri phery of the sealing zone is sealed, and while the

eaahsher, thelcurablrsitiepneicompesition Hllathe rapldmgappee. ndheglamper

t.owar.ds each t. rahl il | : 8-t .
e B A S B I OAROBR A oerain.
The ﬁfd‘vﬁllnﬁﬂﬂ slithguppreld and mﬁrmwéﬂ Ih@ldrmdisfecmtiﬁ]had ammamgilng

t he cl anpi ng qperati on. The mov t. of the upper..no
posiHen. (e, 45cvieruliheimplig wacse THbetlled Wih chepaltig silicone

[ - ) di ce is fully
co By g RO B U e R SO RRE”
[06233! i Mg df illubteatesemiiaatrdetotab nnitkesfi coenigessomphelderg machine
0023] Fig..1l i|lustrates main structural _units of a
SRR S Gt hh RO A IRETELBN GG P Jab hgneference
nu%ﬁeg%ﬁ@ dgﬁ%]g‘#?gs @ﬁxécf‘;ﬁat@ﬁ,eﬁ)lelgta nhdVABRIP15Bn. IBOﬂ;l Blaﬁeéls are connected

ng, erence nuneral 20 designates a fixe )
to phdagupport@Dby s peessroniab|Thepress anit nBythe ghdciicatly oghgdraulically

drigfgq? qui;té%g%@% &asg rf yc@%?e{t@rel gy%?vggg{h%ﬁ%%ﬁi;tplatgg S0 Bl £ 9&tical

direction.

[0024] Reference numeral 22 designates a lower base, which is connected to the fixed
platen 20. A setting section is formed in an upper face of a lower mold 23. An unsealed
semicoﬁductor device 16 to be sealed by the method of the present invention comprises a
printed-circuit board 12 and a plurality of semiconductor chips 10, which are spaced from

each other and are arranged on the printed-circuit board 12 in the longitudinal and
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driven and perforns a sealing operation by noving the
nmovabl e platen 30 in a vertical direction. [0024]
weebwroerase numeral 22 designates a | ower base, PGHIRIV04/618548
connected to the fixed platen 20. A setting section is
formed in an upper face of a-ower nmold 23. An
unseal ed sem conductor device 16 to be seal d gy t he
trangyerse ahr@ethrﬁeTlpﬁ ansepled perpiepRqustor dswises Keae® Taced tnto the lower
te
el o SRffishy hio PREL{ gl ealP Bt e o bpge 22. The
hefit o4 haﬁldhalo@veat micld 38 dnd thetunsegied sen dorsiucion devﬂmmi set 12 the

in the |longitudi nal andtransverse directions. The
lowgrgeeliad. sBafesencagumsral aéﬁp%@gat%goy%c AR Skpperst whichgre

1nska€fl}@§c%fflgll<?\géﬁas5?§ gﬁ@H ase 2 }ﬁ%ﬁgﬁtlgﬁsséﬁﬁé‘ﬁ r REAL @11%0 and

ower e heaters heat the
thd lower motl 28.23 and t he unseal ed sen conductor device 16

0G8L1 gnADAEPPOYSF S RSP JEyBP DT ERH 101 o ThAdpYeP eeptains an

upf[aﬁﬂomrbﬁwmﬁme%%o d}ﬂ)%sz{b@ 30! arrﬁen @%mm@ﬁ%d to the
e upper nold 34 top an he | ower [ 0025] An

uppgrpetdebas.dniize px@sefnt eadpodimenhef tﬂtmmmcei CrﬂthQ ewem@on TIH@e
devi ce ta| an u
sorp g i et 5SPkorE gp e S s L Sk gt Fhad 12, and
thd JRBBEnARLIEEENIFS10 1 the PEnRELHRGH b@ﬁ’@ qgi e §daldf antieade flat on the
nmet hod of the invention, the sem conductor chips 10

seaéq:cbmpfagv iFoes this puipege, shefworkingssupice ekihp nppararpld 3éduilso made flat
nd uct,o
o0 2 SO0 PR A B gt s rormes

intb faeramiaé}ﬁ ecswrff@qmuoﬁaahd tehid16scp Wide daes of tiR uppekinoll 34 and the
surface of the upper nold 34 is also nmade flat over

uppwéw&ﬂ BPe The clampenio ispttached o fig uppricbasa3e padiseapage of
veR{cglﬁ ﬁll%gl rl)vﬁlplee Y 't}& etb S &8&1@6’ lc}{étc?ang?efr 8 @Bﬁ%gglard the
con fac he upper

ur ar encl osSes si
low@ Iﬂ01343 &Iyd;phhﬁ 3hper hdwérd?lﬂrg saifaceléfghe ippgpetiol 384 iisslightly
attached to rpép base 32 and is_ capabl e of

Wl@’éF%WIb%Pmﬁh?rﬁdﬂe tlRmpesioe st thehe pealins ZRps indPinged Rofween the
infek YRGT t}%ei‘,l &'3@ ﬁ hOWBH ﬁgagglgfak‘?%e [ﬁg%& nggld@df &n g}{: closed

Springs |ng S per

poi;iaon; bf thlatmhold.wi Tha:jclanmelf 36)mmy hebmdgbbsomeaﬁs@thﬁtrahqmﬂle 3ping 37,
that a s alln ﬁ ne is fornmed between the inner

e& eﬁ%ﬁrq ﬁg% %6 and the working surface of the

[oodEper Refe&ie&é nhﬂlemgs%ﬁgﬁﬂemte&é AcRid tronﬁe m?geq bast®. The

cl anmper may bi ased by neans other th
he@pusu&&gleaﬂthe SPRET, mdz191 3drandithe uppler alder 3Grsotthat th¢ kemiconductor

00 R h
dekiER S8 rdpeteq HRG o bistones S ARk ESprar oS ihamper slamp
stoppe8 B9 Rhidh 3k ﬁaduéchﬁl tHO Bfer Bades. TES uﬁ@ertchbaﬁp §tbppers 39 and the

sem conduct or device 16 is heated when the nold
low¢redaap strprersl 8§ preealiggepwihicaduothprse th@ipwherttharnwld is closed, the

mating end faces of the stoppers come into mutual contact. When the movable platen 30 is
moved downward by the press unit, the upper clamp stoppers 39 contact the lower clamp
stoppers 26 at the clamping position of the mold. The thickness of the cured silicone
body layer in the sealing zone is defined by the aforementioned clamping position.

[0027] Reference numerals 40a and 40b designate release films which are formed as
elongated belts having a width suitable for covering the working areas of the upper mold

34 and lower mold 23. The release films are used for coating the sealing surfaces of the
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stoppers 39, which are installed in the upper base 32.

The upper clanp stoppers 39 and the | ower clanp
werepmer®s 26 are aligned with each ot her so thaCT/Jnves018548

the nold is closed, the mating end faces of the

stoppers cone into nutual cogtact. Wen the novabl e

platen 30 is noved downward bg t he Eress uni t

..l he )
worlgpg ronsl serfg te exsher direghoqrant gk theraking garfacss gffhe mold with the
r 6 -t he ' hi i f :
oo 3y T AT PRIROSO M R T
hawiggh ufidorm0 fteenigth alelf dasiéylddfprihitde af @denerdbyartbelrecksapamt

position. [0027] Reference n ral s 40a and 40b .
projReioghan ﬁ}er@r@géuﬁww?m Ry &l %?B&a[g%@ 3%{?@56{{@5“ the
e
shoudd bassil ipketsbla flemitedufadrsilomat body arvkths aadld.ngExamples of such

g e g atede O YR g 1P Py Bod B TN G et EFoRP D10 cthylene
mﬁ%&%ﬁh&o%ﬁeﬁ@ (ETED TR @51561%119@1' oftB@afiRr&ASRerd dnts  40a

Ob areé made of a soft material having a uniform
perstupmpgitylaedFERS pblyvinlidemdhiod dé resoy, desimiler Jugrerresindilms;

recesses a 0j ions.pn th r ki S f of
polyRES ORGP P R s ARt e kTS | e
[0028pUl AIRASEEESidd G tABbriftedicHb@inbard R fid &dakitbytthe method of the
w t hstand nol di ng tenperatures and shoul d be easily

pregesd[imysindon,itherilnneviioh escbrenghit dwn sonfaelywidlnthecheablgiilicone

Exanpl es of ch il A o .
co PR 3 oPB bl 2R P B ) e AR, el rscing
of Behylegsdilanmbbtie ik bikiMoairfigé ente (dFérmiold @3 cmifiahmpa®re reliability

of tetrafl uoroet hyl ene and perfl uoropropyl ene (FEP

of %m@llyg/ P PrcldedPTiiondt Hagagsiby cbfechaiy plorging 8?@HP%§mtieS n
e s ORI RIRAE D0 HRBERpER) Ind Ry

relédse fipmid0b e dhcprimiple, Hoodaver, $éhling car bt edtriby othweitindtehsngply only of
of the_present invention, the film which is brought
the rglegsecfyi 4 to\ihg Wﬁeﬁgloi%?’%\%{gée'si | i cone conposition, is

o . : _
O3 SRR ARA 08 e RS
filmeAed agl 400 vhde 444 andwvdt desnatechlob-@Brollietsl foi therelease films 40a

iabjlity aof sealin nd..excl ude f [ f
and U chs PV 485 ot B fertiof snilin T i e Glopfeke-up
rolldp@44 N ugl BRIScRdd S \Sppokitd§i8ek SHthSiold. Dodedildlic8lifg bller 42a of
conpressibility and el asticity of the release film

thea@iper mglmdrthT talke,ulp h@ﬂ?xﬂéﬁ ,arcs@fatlchmtoghmmb@aldaplait@ﬁ%% wthile the
SO . 4 ,
s el 0P oo JRe g e 1ol e i B 68 2536 pisien 20.

In 4B HQSiafiBeh@nt,f tRe Bl tle Fidhb 20SarfdM0bi et M@ lopk 8RIs o the other side
films 40a and 40b, while 44a and 44b designate take-up

of thsimeldsTheolilm feeding|reliss &2 iandrthedalee-amepllenfda Aef tigampnermold are
h [ aw he fi [ l,l\er n .

el EFY DR BBt LB SRR R 207 Reftedhog RRlls designats

guitle @6i%er§)fantl A8 dexibshtesTdigtid dhargefre@dierg, Haaldl g iori2as,ahat remove

electrostatic charge from the release films 40a and 40b.

[0030] The release film 40a fed to the upper mold 34 is fixed onto the upper mold 34

and held by air suction. The clamper 36 has air ports 36a that are opened in the lower end
face of the clamper 36 and air ports 36b opened in the inner side surfaces of the clamper

36. The air ports 36a are connected to a suction unit located outside the mold. A seal
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t he upper nold and the take-up roller 44a are attached
to the novabl e platen 30, while the filmfeeding
woabds®623%2b and the filmtake-up roller 44b ar @CT/JP2004/018548
attached to the fixed platen 20. In such an
arrangenent, the release fil 40a and 40b nove from
one side to the other side of the nold. The fL
ring issigstalied ol the rppep Roligk33 ﬁ%theaﬂhémggwaw}l@’aceﬂf oflamger to

preﬁgr\ﬁ}g ?1&3% S’g{%[é glrgﬁgutciﬁ&f{er A e - né&gfﬁ 0 S;]Se{g%ﬁ g%gned between
theGid edfacésalfltles Sppe U B4, datel fgceatod $hes1m>br loldérad3g end inner faces of

hCCRBIE 3P foht Hbe Bl Selie] it B ST AEO LRUELOH Do gl the ai
poﬁseﬁ(ﬂ?ﬁlﬁ rélé:&s@ﬁl@latlota Q%Tjr@ a}%#’lf‘edtélﬁﬁ SHxedBhd 1B irnsr §drf%1%9s of the

onto the upper nol air suction.
moldiagpere, 8hidhas fainred pyrthsuita ntdilahﬁ4 andtheptmarer B0. t h’Eaddltlon to

| oner end face of the cla 6 and air_port
the SHEAATRt e SP9B NG QBnaeGl tg dhe A pord A5 b npgenerate
corﬁgﬁ: s@ldaiP OB pFRA c@lﬁﬁre@,%rh?lct%efﬂe bi@ pSrtH 36 alrﬁrB%rWﬂl facﬂltate
at ed outS|dethe . seal rlnglsmsta ed
ag

seprtegiond ehe ﬂa@lasbeﬁlnBQsanfnomrthe whikdnggpriaceeef themodd e of
r to | eakage wh a .S S .
(0030F o AT llotnd s & Eerinufsh SR B0 Bt g fusEs Bifsspline »
serﬁllasncﬁicetﬁ dedice svitifthé & dMBeibdRldscthed shale. faces of the
per holder 33, and inner faces of the clanper 36 for

In Earg 4 in thersideef the swld tmihe lefiEemithe catterdie (s, thermovahic platen 30
i.r t.hrou e ai I
s gt SR B s SioPBe B oPefRE oot s e, e
relémt dilmg 460081 40Mur@ hewgz fe@oARcGhdWotllise SUFRRES muihé niAd,aitdle a
the clanper 36. In addition to the suction action, t he

sergigenqustoridsyice d 6 Arilageddntoghe frwvesinold 83 + s Thssemigendygtor device 16
s TS ORI PG HIPABIOEL L HRAY sbheftpged.

[O(Bepar alr Big. bfth¢ kide bftheasdd to therrdbafbmahe térgendorekCinghows a state,

rf f ] d 00 The foll
in i Efeiegne BT ofeis oot tofsuetin forbeRereB hold o7 aphe gver end

fac@ of ?d@ géf%tﬁo r T‘ﬂ@}‘é&@eﬁe ‘fflﬁlhlota hsefeﬂstg tli%fw&i%ﬁlg surface %f the mold,
es

above i bed he si
therait i sticketiflerob gl thefampnr’(s hiéa aaahBéb the redeat film I4©a rstplaieﬂ @nd fixed

30 h t at [
o B au ek Oh peidoRt P0G A iE sabie tiny Gegplsess Hfrdoa i
fitte® Llﬁ(f‘ﬁféecf o ﬂi'é ifRa sﬁ@:ﬂ:eéf thh@ rcf‘alﬁ}%w% ah@ theQrRi rface of the

wor k |ng surfaces of the nol | e a sem conduct or
upptrviald 346 SmcpHmaeltasonfilo 40&;8 B@fﬂ@tenﬁm seift 26d stTétehable, under effect

or 50 R S5 3P 5ttt B Ao Ro e RS 3l e
wohaﬁé% Slrfive Jfitieh upber BRI 3. dertRfairt ﬁlﬁts"%h @nlthe &ddefabd gihthe clamper

fromthe center line CL shows state, in whicht
36 el spaeasl from eadoethprsat @rqd@teﬁ@meﬂ;dlﬁm$ anil digribhted @pfpravenphery of
the | ower end face of the clanper 36. The
theu&pg ‘glgkﬁﬁ{jm 40a is fed to the working surface of the

[0038] d, Therekéase fifim 908 kefik ddibyaiigluctige ol itfe uppet BoRIGH. andcurable

36b, the release film40a js placed and fi xed
silicone composition 50 is supplied onto the printed-circuit board 12 of the semiconductor

device 16. It is recommended to supply the curable silicone composition in an amount
corresponding to the inner volume of the sealing space by using a dispenser or a similar

dosing device.
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onto the I ower end face of the clanper 36, and at the

sane tinme the release film40a is fitted and fixed on
woOheosioazesg surfaces of the clanper 36 and the ROTHPIUG4/018548

surface of the upper nold 34. Since the release film

40a is sufficiently soft and @tretchable under effect

of suction it can tightly f { to recesses on the inner
[0034} f acBigo? illiserateh Hrepeold3s ttmdate hdereh& emgicenductps dewre 16 is

claped REVErRAuRpge gl S B S maden Bisire e AR thati

sho%ﬁﬂ%i@. I 1ol tlﬁ:tléﬂﬂ &0 B detbSlind QU ilRktrae therme Aheftich the
he upper nold 34. [0033] The release film40a is

upﬁar m;dd B¢ 1sampV@hdﬂwm’Vﬁr@ end ths lowpeendgeaofzhe ClAmdé’Elf Hpisgressed

sili,cone. c 0 o) t;he
against e %‘?‘f% hs %03541&;85%%? érpﬁ §n%%cgn° cc%%g:u ¢ tla or [GQUPREE wold 34
didifot ybitrehdh the peSHBR 6Ecbnisletd e RMPing, Rt Siucedhl @eﬁpﬁdr}z ofithe molding
composition in an anmount corresponding to the nner

spagplisstescefand sealedhy fheglammi® thycurablagilgons LpeprsEiongl0 ig

oL A SE AR B AL PR eo1i B 2 0

par‘t‘d @npe digheside eNthe keenteipier Chatekhddmanith theappevmeoldrBd! stlilfted
The part of the nold that is shown in this dr

. W
dowawwiéo Iﬂ&ff fingl clymningPesiiter In fhig pesition, thesgndfaces of ﬂ@ upper

B P o e B ot e g 2. T
claﬁg)mgtfbtcetlhevqarthmtlemioen Fecupwart egaidst 12e elfstichty of the sprmgs 37, so

m conduct.or device 16. Th r nmold 34 did no et.
thef i O ORI PB TR SASR Bdh R IPHG, SoHbiresd HEtetfined
hm% .|phery of the nolding space is closed and seal ed by
e clanp 36, the curable silicone conposition 50 is
[0(1?,5 I eByesbiiyg thh@pp&ﬂﬁdildlm| ddwadvaadith the glaringpdsitidn, tHeanolding

di ng space. In Fi gn ,. the parts. on the ri ght si de
spa@fz ig 1educesiip adepirgdchegght sand th%@%ﬁbkmStIWOﬁ%@orawéro yped for
f f i1
sea?ﬁ? Sﬂtlllg gléer ?cHhQ eﬂagg t ajég gijlog?ﬂ ekun%%lg ?I%c %:ft ®dm Bk center line
leh@maﬂ rglap %tﬁr leftibetvasen tlecCicleakd filnt h@a anidthé acmsr oﬁthe bpper mold
ower clanp stoppers 26, e cl anpi ce noves the
34| HApeYera bl g FPREAP HEEN BW&P@F%@P&%% %}S&qndﬁ frethe lowermost
[
po@ﬁ&ﬂ %8%]-}113% fhe ﬁg?ﬁnlg 91218%1%:00& gg‘?fpg SS‘@ g'o‘gfli)?égﬁ%rer il %‘ftir@ﬂloldlng
spdeei ght. [ 0035] By noving the upper nold 34 downward to

100301 SiRe Nt Brphiay Al tharBoldamee s ehes med iRy SFled Ry the

cla@ﬁ)ei" 56 dlaftﬁé rI6AL AlE 465 lﬂoﬂeéﬂage 88duré Bofitthéll hmdlﬁg Re. Iﬁf’the case
own in Fig. 2 on the romthe center |ine CL,

whet mﬂmalbﬂﬁm age §iriviefl Ohélﬂet supfaceiethie phintededitsal dofnd| 12, 4@a by wire
Ho
paifitts giiea PO ki Stied” Gt BF et 2y PeisstiE it B aoipahe T e, o

that Q¥R ABRL silicone composition leaks outside the molding space when the mold is in a

clamped state. Due to its resiliency in the thickness direction, the release film 40b on the
lower side of the printed-circuit board 12 also can absorb deviations in the thickness of the
semiconductor device 16 and thus further contribute to reliability of sealing.

[0037] After the mold is closed and the curable silicone composition 50 is cured, the
mold is opened and the sealed semiconductor device 70 is removed from the mold. Since
sealing was carried out through the release films, the curable silicone composition 50 does

not stick to the working surfaces of the mold. The release films 40a and 40b can be easily
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position, so that the curable silicone conposition 50
conpletely fills the entire nolding space. [0036]
weios@erdse peri phery of the nol di ng space i s clkosap20a#018548
reliably sealed by the clanper 36 via the release film
40a, no | eakage occurs from pe nol di ng space, hi the
case where small steps are forned on the surface of
pedlérboffifionm the-nooldcse thaib‘basezatle_ﬂzsemeccglductbydwwee7Qﬁptb@reaﬁsﬂy

o535 B SRR Q0RRLE My RO B

suréRBPOsihk nfdld kerks feiliisidy blvevin® hit iirgugiphe aiven 3613 end 36b.
nold is in a clanped state. Due to its resiliency

Afienthetrnold lineran, Hierfsed Todiers 42ReA 2beand he takp umratiess é}ﬁa We44b are
act1v%¥g%r %éd ﬁjl% r&f aste'}ﬁmg r4'()? h‘zg?‘?‘ﬁ %r& é&o@eﬂaﬁ%ﬁ e @bf%o §&fer with the

absort deV|a I ons ness of
seﬁ%ﬂﬁeﬁﬁﬂﬂﬂﬂﬁ@fdd@veﬁ@ 16 and thus further contribute to

reliabjility of sealing, [O ter t he ldis
[0038bs e dS emmigORFRSten fexisER 7Q ﬁqa?e@dgéfet Hﬁ&bﬁf fithnpusgent dnvention are
shél Ceg%g»e4”5}1dd5 | SRS oﬁ?@%&la%ﬁs@a adt WEMFLRMEL Yhe upper

i's rennve Since sealing was

face @f thieetaled praducbisgisotrhaierfiat.c amedividuairsgal¢deemicnmalotter devices are
sili.cone conposi.tion. 50 ot stlck e wor

obGier SRS G b BRSO SO P25 54 Siee TS TGRS Crawings

bet%RBn BR RAS bloi/iﬁg St oRdctdrichIpst10e Watithe A bkRakrick Mt by a dicing
seal ed sem conductor device 70 can be easily rem)vedy

saw,radnser bvttapen. nol d. Separation of the release fil m40a

mthe rkLn rfaces.of th
o092 | RS B Bieoth ih SSaRoer Wiy B FtRAb e e presens fnyention, a
phaslety 36Bavifids Bfa thﬁt%oﬁ’@éﬂ)nﬂ% pietibnstofgeshe@tlelsemliic®hdudaiechips 10
42b and t he take- uE roll ers 44a and 44b are acti vat ed,

on grecpritied-giestustlanrd 2 ats fappedindharpbriing syrfave 06 theruppes mpld 34.

in PR Sup A ool AT SR LR B bR 34

[0040] t h eS&hﬁ;%ﬁﬂlmcthr@"stse@md &t carevilidone Fab@ys 70 By tik abdR€lmethod
5. Since the upper nold 34 has a flat working surface
areshewnp Eig. f7ac Sueh sqmlémwﬁwé deyeesdifalsq eanchesssparaied into Thdividual

P S AP SS90ty RS o v

thet lhees beteen the m&eﬁhmmmnductbeddpa\@ummg dtmtbmmddrmlt by a dicing
nei ghbori ng sem conduct or chips 10. Cutting can be
sagay IAsE GUeli €6y a dicing saw, a laser cutter, etc.

[0([49?39] Aﬁ% ﬁﬂ@!‘ﬁlcbﬁé nfhostion it ?sclfsgﬁ fie é’ﬂl&boi;tﬁg present

hod e present invention, a plurality o
1n\Leat1cDIt iseonipiiacd bathe daiavesgp ootdpdtr@ntso A} amorgamdpolysiloxane having at

duct 10
lea Ak, Pt pegages (B R Prathaeply sl iping sideast two
silRHA-bBRG A ydt s n YRREY poéf%dieo%rﬂe (Cpa Blafighm éiéata@acald ﬁD) a filler,

semni conductor chip can be sealed in the individ
whegaii tighed 4lze cc{rmﬂm@m ($é reonieind gdoxane ahitpefl @@aubd{&pb/m(where Risa

um%%fe%gh}?drocacl?or}legrggp and/or sMoxang ur%l%so Sf fon”%ﬁlﬁ%‘i'om, or the component (B)

contains siloxane units of formula R’SiO3; (where R’ is a hydrogen atom or a univalent
hydrocarbon that is free of aliphatic unsaturated carbon-carbon bonds) and/br siloxane
units of formula SiO4p, or any of components (A) and (B) contains the aforementioned
siloxane units.

[0042] Component (A) of the above composition is an organopolysiloxane that

contains at least two alkenyl groups per molecule. The alkenyl groups of component (A)
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are shown in Fig. 7. Such sem conductor devices 70

al so can be separated into individual products by
wouabdsioazses hr ough the cured silicone body 72 an#Criir2004/018548

printed-circuit board along the |lines between the

adj acent sem conductor chipsyjy Cutting can be carried

out by a dicing saw, a |aser cutter, etc. [0041] A
maz,vdmeamresegtddu byorieylamermss il GFPUpRdtuteny] E%O@BS=|H?HECH¥1 groups, hexenyl

nmet hod, of, t res
B S e
poﬁﬁoﬁsﬁﬁ%ﬁe llenyd |gl‘<ﬁi@¥ in Grhﬁpmﬁ:nﬂ&“{) mm} lm:lub:&ed étB)loRBular termmals
or ganopol ysi | oxane havi ng S|I|con bo

andlguiogelroulebaatpEiemal ST sondp CRouPh et WARARPE Tt may be
corﬁ%‘ﬁ@él %Sédtmﬁ%&)gm( @ tnga}f el ddf %fpnslé@ &6f ﬁb@ltyg Pﬁ I% gLoups. ot propyl

onen I’ns’ si l'oxane uni
grcﬁlblg,(buhﬁ rgeodﬁsjt perm}]zllgfﬂd)utﬂl llemaylsgty)dps; dnaptbbﬁ)gps; pr}nmtanl {annyl )groups
si | oxane units o rmul a Si or the capponen
phgth ERIAS (DY BioAS YEEO DS TSI SORDSOr §TaH A, benzyl
grdﬁgs 'p;fxeee tg?ﬂ%ﬁl%%h o I1{“?1'i'l1a95ra@(y}J oV, @RfordehC Q;%Utclﬂﬁiropropyl

Cc unsat drated carbon-carbon bonds
graupsl/ 303, 38nﬂwompmp5rhgm:>9ps)br Sltm}mhdo&r@ted adlcylgngupsf Of these most

onent s and tai ns the af nt i.oned
DB RAHLE | BoupOBEA B B COPRP TG (AhERAaYes tinear,
bra&leﬁézp é#&ﬁ&ﬂatl&@& PhEARARahMRL IR¥ANeuERRS. IERAE@nBered to have
| 'east kenyl groups per nol ecule. The al kenyl

theghrenghed of partialbyheamchgdaneay tteucttarp m@eﬂmlpéwebynw iofi jarmula RSiOs,

rplteions) e SRR ol iy SRS QRE Tyl R e

forrulag, RQIe@ilgﬁ&eélﬁﬁile‘éﬁﬁ h}@l‘%&faﬂfo@@r supsBandisperi fiagiytdxempliféd by the
t he alkeny Eroups i n conponent (A) nay be | ocated at
aforementisingd akket gionns. allentl GpuRsnaiybEwens. aFalkyaroups gukhalogenated

alké/L lﬁ%"éﬁ% élglere a‘?rg 89r gn 14l trgs%l%q{ong W}@l 8 %ﬁg«? ng‘té%ﬂg fo%&inﬁglilent (A) at

259, Q‘P&ﬁeveﬁttﬁﬂ)et@f SHéRBani ¢4l 9P gt16 OB Surel Yilitbn@beUPshd handling
pentyl groups, hexyl groups, heptyl groups or simlar

codigns @frﬂmj@g‘ablp lsdiepne egrapgsiion; 5|1§/1recgmm99§e teylaye a viscosity

e

m&w 5PiSen &H BhotrRhl y gﬁbg&fof sPo% M ATRR 0P Rt nu¥ RISy, and/or

,3,3-tri uoropr ups, or simlar hal ogenated
sﬂ@tdny hinigs Gﬁdfosmu@‘&Ot{ygs'e weaigigiavpragé Hmiadahhlr sregghtres byrlverted to

B SR QU oEBBRRgRE 1 T v @

[o®aR] L aAfarere@ﬁ&&%d:ohipaﬁa{t (R? fﬂe\?tbh‘ reﬁembﬁﬁé@by 816 FMRAded

to have the branched or par l'y-branched 1 near
cosmomukure with siloxane units of fornula RSiq 3/2

« PR e R ARG b bR et S e G Bl Bt
Wﬁ'&?@ﬁn %mﬁ@rg@@ﬁpsga ﬁiéﬂﬁ/lﬂﬂylﬁo@@@&daﬁé ﬁ@hhg both molecular

exenpllfled y the aforenentioned al kyl groups
teratikaingdpped withsrimethyilsilgry gppups. v egpriyimeyg o6 tsthylpheaylsiloxane,

melgﬁylvﬁyﬂﬁoxane, and dimethylsiloxane having both molecular terminals blocked with

trimethylsiloxy groups, a dimethylpolysiloxane having both molecular terminals capped
with dimethylvinylsiloxy groups, methylvinylpolysiloxane having both molecular

terminals capped with dimethylvinylsiloxy groups, a copolymer of methylvinylsiloxane
and dimethylsiloxane having both molecular terminals capped with dimethylvinylsiloxy

groups, a copolymer of methylphenylsiloxane, methylvinylsiloxane, and dimethylsiloxane
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al kyl groups. There are no special restrictions with
regard to viscosity of conponent (A) at 25C. However,
wobanoslmericer nechani cal strength of the cured sPCTOPIE4/018548
body and handling conditions of the curable silicone
conposition, it is recommendgd to have a viscosity
within the range of 50 to 500,000 nPa-s, preferably
hawing hoth mdleculaiieraningls gaped gvithphmgtiy T vipygsiloxy\greyps, an

oGRS TORRSALGE AP U8 ]9
forﬂ@l&hRg&@lr/zaBézRﬁﬁiCﬁguduﬁT Slm/h gdmtorganopolyméwﬁaad cOp:olymer composed

st andard pol ystyrene_ s r h| t han
of silogns wptsaRFsoAFed A 3 g‘lﬁg’g“l‘?eﬁt %( %fﬁ%‘o%
UL &%%6%39%%8%%%%? s i

vVin bot h
fommll&chR%SﬂDﬁzr, end Rl $iOg aymentgariophlysiloxmee hepadjinexgomposed of

s11q?{§8%g€1| g,%p{%gtqﬁ%/%%* ‘glelcfg]gcb 3 l}(ﬁ?}%r(rﬁﬂ@q. ﬁéﬁﬁ&?@l alng)& S103/2; or mixture
of tg\‘d)ﬁﬁﬁore%f Mﬁéﬁﬁ:ﬁm@ﬁéﬁ%éﬂ@ﬁ%@ﬂ&@d&@ﬁ% above formulae, R' may

vi nyl si | oxane, and di net hyl si | oxane havi ng both’
repmbntaunmlent dydrionarbsen gtocmpk ethenihiah aﬂqenyi@rh@pSs puchyap aforementioned

di met h I h h I
LR P B R B e £ P e i3 gttt Bmore, n
the"bY formblde PRY W8, képradat A1RatiyD ?rdm s hmrmk ecthbay listed above
term nal s capped with di nethylvinylsiloxy groups,

[Ouéébol y$&empoteni i hig [an iorgangpolysitoxenabaying stdeas) e ﬁlbmbonded
hy 3 %%} %Oﬁ%;)&)gﬁg Iep&lu l%ncfn%g&nt%n% o‘f’%{ﬁ%gﬁl b%c;égi hydrogen atoms in

OXY

corﬁ?@ﬁb}ﬁt @hanyy 5d loexad en nmiédedr\td:rﬁﬁhzﬂs hmﬂm tha Iﬁd)lecular-cham sides.
dlnetthS|onanehaV|ng both nol ecul ar .term nal s capped

Siligopthoniledegraypsafisprponenty By mau ps exempbiigkmopdyslent hydeearbon

e ot R TR s Rl SRRSO B
afof&inerttioned gikpbgrolyyss atyd xeoups coogllygrenpsc amdlosd egbnafed alkyl groups.

sil oxane_ units represented t he foll ow for
Theanefipias phenyLgpins eemoost aw?%;ﬁ Ysrioparyent Bamey Rave b incar,

bra‘flﬁl‘?&ff Xﬁfgwﬁ&ﬂ S&da é‘tééﬂ}LRgfI%}SI ﬁfeﬁﬁnB%Qﬁl%lﬁé?rﬁ'il’?gr&Yure Most

predierghbia apm‘tbmmhedxmmrmibeﬂ)mn@‘red diopposmdtucds ceilpox@hef siloxane units

he f i f | ae:. RLR2Si (2.
i oresd o Mg Siseranl @ra KA vl (ROHET HORHES) of S10n
fmﬁfu@e[ e 'Tﬁ@ltlé Aeqd f&hﬁﬁ‘a\f‘ ®RRbpE Mﬂ?&ﬁen Rtonkd\& BRN&t hydrocarbon

formul ae, Rlmay rep resent uni val en ydrocar bon groups
gravph e phaliphatik engplturgued spbon-saibion Hends, smcélmsﬁhfp dlioeainentioned alkyl

st s . ey et ba naer iR e, RllCapgmponent (4 i

coﬁaﬁésréuloaﬁﬂoﬁae OBiYs dSﬁ@frﬁﬂ@ﬂ&sl@L,kﬁwdr s8l6 Q4RSS BF Fdfuta®BiOyy, (B)
ose |isted above. [0044] Conponent (B) is an

compgtmb gt Eprieterabie hivessd h@eaapr & parsiplly-hepnehed linsar potrgalgr-chain
str%%fﬁet gﬁp%%hf?fén% sﬁw aﬂ%st%%fg?ns w1%9pe%a1%gco Qf?s% §1{}P&Sco%[ponent (B) at

rogen
25°C. Howeyver, for better mechanical strength of the cured silicone body and handling

conditions of the curable silicone composition, it is recommended to have a viscosity
within the range of 5 to 100,000 mPa-s. When component (B) is composed of siloxane
units of formula R’Si03/, and/or siloxane units of formula SiOy, its weight-average

molecular weight in terms of standard polystyrene should be equal to or higher than 1,500.
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conponent (B) nmay be | ocated on nolecular term nals
and/ or on the nol ecul ar-chain sides. Silicon-bonded
wgnross238 conponent (B) nmay be exenplified byPCT/JP2004/018548
uni val ent hydrocarbon groups that are free of
al i phatic unsaturated carbonggcarbon bonds, such as the
af orenenti oned al kyl groups gr oups, aralk¥
[0045]0 up sA faaerdertitnod eprapeient gwwplrﬁ@é birledpllowins
nﬁgenﬁl groups are nost preferable Component (B) nay
co & l'inear, branched, cyclic, net-like, or a

a nféﬁf;llh}ai&é %enpm sehate haviﬁ@botﬁﬁhcﬂedﬂlﬁrtemhﬂalm caiped otitlr e.
Most erabl e are branched-_ or partially- bragched

tmmthjel omgrgmsw é@’%ﬁﬁﬁo@fé@l@@? ¥inogsnpedysilpFans ap dtm?tbylsﬂoxane

i

mefl@’[d;méhjﬂsﬂ&ané apsthglandd gét)sdbng&nami dlmﬂqﬂsﬂmanedﬁamﬂg both

car bon graoups free of .aliphatic unsaturated
lop FerminabsooBsAaSth s e amsr eEatdplysilxRye having

botg Gxﬁ&?&laﬁéﬁﬂmﬁ%@%ﬂéd \xﬁfhadlﬁﬁé{hy?{Mnmﬁﬁ églg 3 &ﬁQ@ B cfher of

roups conponent 'S CO
met:hyll;meayﬂmlmmm anddinfetinytsiloxaRShayidg Reth ddadecuddritexanas capped with
f formula Siq nent .shoul d

it By BE PSS IR RGPSy BRTRGT Iy 1P B8 SR ymleoulr
terthi3Ga ?&i FiH hﬁﬁetﬁﬁﬁ&&o%@ﬂsﬂﬁi#‘ ERups Qﬁro?%ﬁbﬁolﬂﬁloﬁcﬁﬁ@b olymer

restrl ons with regard to viscosity o conponent (B)
corapos2d Gf sikdowey enifs epresded ey thﬁé’c]ﬂmwmg dorngtlaee RgthOof, R'#ESi011,

an 61 & R RROGHA TR SR el BT CIEPGE Lt A Bl EResented by
the%ﬂ&wﬁg%ﬁﬁﬂ% R, NS0, Nanld R0 A RE Sr&nopollysilok@Re 88dlymer
Wien conponent (B S conposed 0 S|Iqxane

corumspé oﬁsﬂmnmmés RpISstaY by the dplbowisg Iferanes: BnHBiOxpf and

mul a_Si its wei
R Sifh P Bl Aeshd S bs A RAER oA Qs EbrEnisd by the
folia>' fortoie: 15610, b %ﬂ&is@;@rc&mmmreaeﬂvmrm@ﬁemhe( B)
e exenplified by the fol | owi ng compounds: a

afommloﬁwp@g@qméysygxm alﬁé m@gvgéow ¥, o MEyUERsesent univalent
hyérggeﬂ})&?nél%u ?&Bgrdtﬁ;% {zllﬂglil 101 WYdiRhhe ﬁ%s%&%ﬁgghedaabove.

copo ol ysi I'oxan
[Oodﬁ]ret hm thé bm@pmldimdi the ivehtoryobmpohet (B)eshouldedesused in an
d wth trinmethylsiloxy groups, a copoly &B[ of | )
am%@twyffw@ﬁ quurlaﬁ Shrecomposiipnny & ogeni ansies ABLTicigng curing without

detgia%gkg%ﬂe@]ﬁé st e%ﬁ-}% P&Pplgéxnli’ Ig})%%%}s& l?craustsg i @hSunt of 0.1 to 100
parthi byetbighpiok padhl k(i)k)emﬁs ba\wemglt bbétémpuleat(A)ar term nal s

d w th dinethyl hyd I ol
(007 et GoBRRARY () 1 AT aPa Gy et HB3aisd cFbe Rgtte.

COIH?&J‘U(Epé)ﬁﬁy hﬁf@nﬁcﬁf The & 1ovhAp Ql%‘%pl%lﬁ@ examples of such a catalyst:
ydr ogensi | oxy groups,

plattaum;ﬂrptp@wydlep olayisinindd agke ﬁhapowgermftp&atmutrewua sifica carrier, fine

pol BB TR i B TS R S ERS B e o
alcamltséluru@ﬁ }b@ﬁ SRlbesh1Ahid Hiad,f0l hdwinne]diarostpis, a BlaBinfin- ,

alkenylsﬂoxane complex and thermoplastic resin powders that contain the aforementioned

platinum-type catalysts and have dimensions of particles not exceeding 10 pm. The
thermoplastic resins are exemplified by polystyrene resins, Nylon resins, polycarbonate

resins, and silicone resins.
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and Si O ; an organopol ysil oxane copol yner conposed of
sil oxane units represented by the follow ng fornul ae:
wenbhiBioeeics, and Si O ; an organopol ysi | oxane coOpOTyYPEN4/018548
conposed of siloxane units represented by the
. following formulae: RIHSI C*,jsand R1SI O ; an

or ganopol ysi | oxane copol yner conposed il oxane _.
[004 &]g t s Inghe eerapesiiipnnf themvVeRIqne GPINEORD} fé)%@ %ﬂﬁ?@naﬂ
/ find DI e
oFgﬁgﬂ?ﬁg%égg%Pﬁg%opgﬁygf oxa eggﬂ%h t Emﬁ%ﬁ@:uﬂhepmsan
corfl}m"smdnaﬁ is Pkferable temmedsiarsichaiqualtan thah fieranwambofmetallic

roups ot her than alken [ such .as, t hose
plaEHE Coames B s cqRRPRgHt, Y Vi H@brﬂﬁﬁo%fﬁxﬁ igiheanggaf 0.1 to 500
(B be used in an anount
pprh'\?ﬁﬁfécﬂrg%trab drq}?g%ﬁgﬁgge c?r%et%gg glsi tion. In order to
[00d9) ur eCempbpbnenit €D} is alfrllen glaV\iStddded todthe cempesitén for improving

L N TG RETNN —

corPRtided 0P YuiEd €lita, PlecHRFRANAN,, (itdhiunl 804idk, SHOMMARSRInféredment

is a plati numtype cat al yst that pronot es curi ng of
ﬁllem,ealummao guarizqrovater, tsison miteide,ihopon Mikedet alulmanuim gltad@ or a similar
ecific.e such_a cat
e AR AP S CHPPRE PO b P ol
elettddoR@uAe HIRE; gldsk fiBel) Q:VB6H fiBEr, BitaRiiir Whidkersabr AsiiMe fiber-like
car bon, chl oroﬁ atinic acid, Iatlnun1tetrachlor|de
ﬁll@m s@p@m@slnmw@pnéw of reammw@%b @eaticApLn peweer, er a similar filler
ma 1art MY r%rg‘luggltr ?‘H* reﬁleﬁ 1(%edr}ﬂ@4 &Sﬂ%% ‘?ﬂe]fltgé

onp ex TrEer eI ain
orghﬁ&ll@ddhr@mhh@Mh Bé. axtgbmulkdywpﬂar@am@bmﬁmbraﬂmn&a)rganosﬂazane,
di mensi ons of particles not exceeding 10 mm The
¢tCt her nopl astic resins are exenplified by pol ystyrene
i NSy I [
(0055F; CoTadY e SRt BEm RO R BB kP B8 wroBfifh i which
corhpotent (Im)rshoﬂkdr’qeomemm thepormpaxitich @ﬁathel predentinventiendirain the point
suff|C|et for ting curing. of t he conposit .
of {g#q faufigtent pechamee r%s%@@m orRiRYpiGal RrpBtics 'y %lred sthicone body

obtRfnedl ?Iroﬂp#h% r?gft?lglli%lﬁoﬁ bfihB ifkeahoR 10 ‘?Egohhﬂerfd@@% ﬁ(ﬂﬁcomponent (D)

anount o pl ati num contained I n th
in ayoamang kyal itmomeicgdting160 we.%o. st ays in the range of 0.1

500 f er abl
100501, O SRR Peipotite s fitihal fEine iuhiidrs Hat ay be
re hﬁ@d Rﬁqﬁgﬁdvﬁﬂgnﬁoiagé sthﬁﬁfﬁéﬁd%n%@ﬂﬁﬁ'hﬁﬁ&hx% oﬁﬂﬁfoﬁs cguch

hysi cal "propertiés of the cured silicone

mhibltotrmandwrep@sw‘fﬁvy Zowtlnfl-3thutpet24il) 3, é*&hmpthylclﬁsxm-@ld%
ni um.di.oxi rei nf orf Ment .. ethvl-3-
Ve y.

phaipt-pePuyhz np i B 5 el Mo SR
he:RALQRMNbE 4 §itlar aih- ?ﬂ@f éwﬂpdunﬁr i 96,,7 ﬂi‘craﬁleﬁiymlbaff 7-

t her rconduct i ve | er; | ver, coppe
tetxm;mglc.yplomt@d silexane, lpi;Méptrar@@th}gl ]5,3{5}] ‘@ﬁrahexenyl— cyclotetrasiloxane,

beI}zio atzBPeC gt@ f}é Xomﬁc;sﬂ o%rof 4 ﬁﬁ’ﬂgnt;d ﬁ{e’ a]f&%fnkaﬁporfed%ﬁfmg

inhlbltors should be used, in Welght umts, in an amount of 10 to 50,000 ppm.

[0052] In order to improve adhesive properties of the composition, it may incorporate
adhesion promoters. Such adhesive promoters may be comprised of organosilicon
compounds different from components (A) and (B) with at least one silicon-bonded alkoxy
group per molecule. The aforementioned alkoxy groups may be represented by methoxy

groups, ethoxy groups, propoxy groups, butoxy groups, and methoxyethoxy groups, of
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filler; silicone resin powder, Nylon resiri powder,
acrylic resin powder, or a simlar filler nmade from an
wongsmczseg esi n; or the aforementioned fillers PCT/JP2004/018548
surface-treated with organosilicon conpounds such as
or ganoal koxysi | ane, organochjgrosil ane,
organosi | azane, etc. [0050] There are ng speci.al
whichrrosa prefersblsi ardithe ecthesgygreunse wklermers, Hhe qdhesiph prpmoter may
anmponent (D), shoul.d be i i 1l : e
corf B gamp e Shr Oy Re slibxl Sp g BE R deb ool
orghlbdili SnedmpPRaia Bigs alibsinited gt insabstithied uanialent hydrodarem groups

In a cured silicone body obtained fromthe conpgsition
suchfas threaforpmsmtioned alkyl graunseelberva SERYES %Y%%S“%ﬁ’ﬁ'ﬁw gtoups,

D). | t . equd , ; i .
L T L D s e T ol e
sinliRbigBictdekgalkyiagronmsy 248, 4roujcyetbhiryl) byt groiipy 3sBdk age
oo BT el S T T b P iy
L e e S
corBaifiighyrlivaderp @ngamic- groyps; 33nShatirylex ybp @-groepseer similgnacryl-group

or. a simlar en-yne conpoungd. . :
contaiging UAIYalFTH QRETH $TOPD3 B2 o s il Paim the
af&érhf}ﬁ%@d alihedion pfotBlet aMBish¥he brodp permbRfRhCK®IMised of the

cyclotetrasiloxane, benzotriazole, etc. hi the _
afocempoBined epoxytcantaining weiveleohhydregarkgrogrew et itired valent organic

o S8 oot e e bl SR} rbostcon
comPRRN Bads BRSHY RabiePeRtl taBpdients@) aad B Mdre Bpecificalijythese

I hcor porate adhesi on pronoters. Such adhesive
caipbositicen-bonved abienybgrpupssadilisondogdetblydrogartemsniion heftier

di f f t.f ]
o e R R T e

orgh6siBERN¢IngRa dafsaxtiogr tbatRsnaiyutieal et gagngredpdwith at least
nmet hoxy groups, ethoxy groups, propoxy. groups, butoxy

ong) PRAKYLTOHNRET TR RS 3BIRes G SughsoreefaRHicen capgpunds are
0r§é)§%iﬁa§1@ legxpgﬁrrxg@tstgpﬁ g@ﬁlﬁﬁﬁaﬁs%ﬁgﬁmeﬁg Eﬁ%gé&%cgﬂo%%gs oligomers

st on contal n groups ot
maSiHaive ahinbanpadakhy-konyhag loeps bofnchétk cuélioy enestilikemeaecular chain
or gangsi |.i con co unds, g.,,sSupstijtuted or
SR 007 PO P B Leh ¢ ELECHn b G requefpisble: The
afcg&ﬁér?cmﬁ@g 'o%’aﬁlg?iﬁb&y ¢onBRHBScan K KRN 1IEEPHPS. aryl

roups, ar groups, hal ogenated”al kyl™ groups,
gheidoxyp®pyltymethoxysitaog2-(3gt-appxyeyclelxyDebiyhyinathpkysilane, 3-
m%ﬁ%gﬁax o@)ﬁ{{?@'ﬂﬁﬁ&@%}%& gI? %%lﬁ%%{ﬁl}g rggﬁjlggl%n‘gls; siloxane compounds
th® BOMYENA oAb Sa6Td 14t A%t onelilictnBdnded alkenyl group, or a silicon-bonded
epoxycycl ohexyl al kyl groups; 4-oxysilanyl butyl groups )
hy8rogry siokm 0y h edicgh-bgndadmtkoxyrgreumialnaixtusg 9§ Fidgmglcgmpgynd having

a B B8 sitfonBblgts SREEPRL B Mok e BrBBimEdRN i one

md6EWed atdEfRY Bue silicon-bonded hydroxy group and a silicon-bonded alkenyl group; a
siloxane compound of the following formula:

{ (CH,=CH) CH,S10,} , (CHy0y ) , {CHy— CHCH,0 (CH,) 551030} »
N/
0

(where “a”, “b”, and “c” are positive numbers), and a siloxane compound of the following

formula:
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cont ai ni ng uni val ent organi c groups; or hydrogen
atons. It is preferable that in the aforenentioned
wadhsdiezass pr onot er at | east one group per nol eedr@P1094/018548
conpri sed of the aforenenti oned epoxy-containi ng
uni val ent hydr ocar bon group,'pr the uni val ent organic
group that contains ac roups. BS reconmended
{«HhﬁﬂcﬂﬁehaﬁéméREhﬁmeh@ﬂ%@K @@wthgﬁﬁ SHhpbunds have
groups reactive w th €onponents (A and (B). Mre
specifically, these @an be silicon-bonded al kenyl
Th@e Qo Pecial testiztiohonitk dedayittodhe amatuwsin whivh theadhesion
adherence to various substrate

iS reco
e b i TR S R arel e B ROUPIY r g 10 parts
[ [ ic groups with at
%‘?p%ﬂyoéﬁ%;)%{% 0\521? Pr%negf:g?)g E)%arrpioes of such
ﬂxﬁspanoﬁhﬂmmﬂmlnmmpumddmnamﬁdUr@ambsmmaﬁéh@mprumUﬁwand

or ganosi | oxanes, ol i go Such.or ganosi | oxan
compaRATISY Regomined $RiqHe oPRRH EpmpPEts, SHB S Farbon black or
smlg%a? E%Enen@“ %ﬁ %ﬁﬂi’e o ¥rhildt hefire&1&hnt dgkfts '”@}e@ Cﬂﬂrﬁé 1efd?@inB agents,

ure i1 near, branched, and net™-|
lubniohmgs, ekar chaln structures are preferable The

ntioned. or ano ilicon u can
0Byror T oy gy B ersireB ST P Tokio RER pfiugaf ovo tiuias,
butdfof Bettbr SRAKNEY sxlupﬂﬁmabﬁtth i loive@hipeidtsred, ane recdmmended to
met hacryl oxypropyl tri met hoxysi | ane, or simlar si_ | ane
prepateFoBiediquid typg xampositap eempescd RA L cempeuiion PeMpIEng components

(Ag?éf aﬂi g%r?l%%c%@%%ls 8Vg€ehlo{l orllnrﬂ%%n e(g) nhleagé hegéo%délt%n
coBbK Y cahPdtentsy BYj %))lae enaid ccanpoﬂememmp eotfporfeay (Q)gItad
| east one silicon-bonded al koxy group with a sil oxane

recegwmge@tmhwchéwpﬁlqyﬁbtyﬁ@ reppesiiions bestpred aiavo separate hqulds that
[ d a silicon-bonded
are%%e?ﬁfge &%ﬂ%%slélégdﬁ— erﬁ)ggo ﬂ%und of the follow ng
[O(fSS] rrul Wheh (Ka-EripdsitidddSba ﬁi/d_?-ll}pad (t@ds% lfq)nd:s c(aﬁﬂdﬁ mlxed directly
C@CHZ) 3510 3/2 10\ / Q. (where
prigi @ Use 8y fiepas MapIRey BHar aoléqr P éer&e}r%ﬁh gr a\ﬂotbﬁémxmg

B MR B R AR R

stafibenecrar e no speci al restrictions with regard to the

unt t he adh t b
T TR STk ol e -
as h grojf&tlﬁ}@ Bge?nt ;fé(r 8ieBitg RefichiMciRAERDs BYd Wi buflso as insulating

nponent
layers for semlconductor chips and printed-circuit boards, or as shock-absorbing layers for

semiconductor chips and printed-circuit boards. There are no special restrictions with
regard to the forms of cured silicone bodies, and they can be made in the form of soft
rubber, hard rubber, resin, etc. In particular, it is recommended to provide a combined
modulus of elasticity not exceeding 1 GPa.

[0057] Semiconductor devices that can be sealed with a cured silicone body by the
method of the present invention can be exemplified by printed-circuit boards that mounts
semiconductor chips, serﬁiconductor chips prior to electrical interconnection, or
semiconductor wafers prior to cutting into individual semiconductor devices. Examples of
such semiconductor devices are shown in Figs. 3 and 4 that respectively illustrate a

semiconductor device that consists of semiconductor chips on a printed-circuit board and a
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[0053] Wthin the limts not detrinental to the

obj ects of the invention, the conposition may be
woaodsioazdswi t h ot her optional conponents, suchPas/JP2004/018548

carbon black or simlar pignents; iron oxide or

simlar heat-resistant agentlz8 dyes, flanme retarding

agents, lubricants, etc. [0054] The conposition may be
devicmnthat ®esisofof wrike Honded stnvicorziugiox chipe and a printeldioinghid $oard with a

byt f etter curabilj.ty and.f curability at |.ower
ool ead s 1n 1 ERbodibnbnilhia ¥ s Riandhtior bovi®e formed
by WiR-toh ik thd MRAcSRINBRS bﬁii)pé) M0 GANYIREEgOFirds BaEYesh gblinor

conprising conponents (A), (C), (D) as main conponents
alupiinio aftertberploine e se@jred hyid banding egent onpasintedogircuit board 12

R A TERAS BB P, AP TR fyimen o

serhidBnduicty idevity PEFigO IR Al EdndisoPehifs &t lkchicallMnteepaieated with
liquids that are to be m xed during use or directly

theppringad-eitsuiidoard (o 557 uspié solderebatls wp sandurBye bumpy. Far reinforcement,
: i ' bl . .

PR i b P 5 R S AL

agdiit ¥Ry bedempaibeddSepturalile epoxytrbsin campositiorlera cerable silicone

Cont | nuous m xing of t l.i quids duri use,can be
COTERRSHQsY éafl}eovn%%%@ctem%wg&tf Figsnd ged 9 lﬁ@é@e_é]to qopnect the
serftidh c%r%lb‘!ajbgsoﬁ?er @1&;@% be@lseRied kd6theF &%&Q&.fciégﬁﬁmdr@g the

can be used not on s a protective agent
pripied{cerctit boprd éRitleay suipprirsrthesh idpsicesid pravidedgen thetsidd apposige to the

Jdnsulating |ayers for semc uct or .chi ps, and. .
chlafmflbaf-tfer%?k@?v Toga s, 50 rﬁ@gs daaéﬁﬁkﬂCﬁ@lqeﬁéb%Pﬂmed-
cirbuff bRBANIEL BEHES Snsialy dT% SR diliREleb &l beak¥efifconductor

There are no special restrictions with regard to the
chippamangsfl ou tireeappsi bide ofithethodide the rankhgelvey be dividesl intodiadividual

in the farmof soft rubber. .hard r.ubher, [ tc.
sl 5BeqnUTaF devigesiny SRUB R AR AR dbut TS ARBT RIS E 2
wafR Wllel Shif SRleATckdd, Mamielly, E¥peeding 1 GPa. [0057]

Sem conduct or devi ces that can be sealed with a cured
[0058] i coWenduinpseating ofreseoigonductaralepice satira puredsilipens body by
e o RIRSbT P aBhistd-Sduiie i dBR iR Thachige e

cutablegl1Rohé terapositidredonRiawtdist codtact with URRURE frleavas 61 the
prior to cutting into individual sem conductor

mojdipg sefacernbitpriald aplimyeHbanee dort adeqres todbese sutfaggse  Therefore,
A el hoh SABRSE S LUILIRSR
The hsepaf snch Al altdvedeontincatistsediomyr witlareding ebetendsantenads between

w re bonded seni con i ps and a

nsi sts of uct or _chi
mogfgplﬁti@ag epsraens, thys fcrgqses pﬁ?‘g‘}CQF’P Fﬁf%?fﬁb’e ad wires.
t he ' : o WE ] . &S
R e e
condititmsbHodievay, foir desreasiestfasoim g pointed boards and semiconductor

chips, it is recommended to maintain the heating temperature within the range of 60°C to
130°C. Furthermore, preheating of the mold may improve a compression-molding cycle
time. Spreading of the curable silicone composition depends on the type of the composition.
However, spreading can be controlled by applying the composition dropwise onto a

printed-circuit board preheated by the heat from the lower mold.
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alum num after the chips are secured by a bonding

agent on a printed-circuit board 12 nmade from a
woabosioaerde resin, epoxy resin, BT resin, or ceprPamiB2004/018548

t he enbodi nent of a semi conductor device of Fig. 4,

sem conductor chips are elec{§ically I nt erconnect ed

wWth the printed-circuit board via the use of sol der
Exiaples or conductive bunps. For reinforcement, the

Ex
el o TRF koo SRAGHELINE 3R Bt ol A PLARH3H Pectflconductor

dea8®r thé af ehfiorpwillfi@bbe defeivyd fresbit detiP@Rh tdferened togractical and
curabl e silicone conposition. In the sem conductqr

comgparpidesexempiisgs The praegdures pseddprietaluaging srapstites of e
serf ERARRRAUELRL; HEMLEAB-AbLiSE, t hey have been seal ed to
other printed- rcult S,

crrcul oar the printed-circuit
oard 12 t .supports these devices is provided, on
[ H@W‘é%‘gg@é‘?&lﬁe to the chips, with external
el ectrodes, e.g., solder balls, formed on the back
[00silHe ofunfives pf thatsewisiondudter degtpegcaled wathguradsdicoan bpdies or

of a plurality of simultangously.sealed senc .
e e bl e RineH sl SO LR 3P e BRI E b8 of
crifefig da@enf@Nasdell6hvy: cdatblétell dilicd Ahd kadath ssefatedO; the surface is
sem conduct or devices by sawi ng or by punching. Fig. 5
parsinygomsmestlnp; mosmogthngsseover theentichiustage al*s eRgeReigiens are not
fqug%é%, CSP. [0058] When during sealing of a
&R niConduct or device with a cured silicone body by the
met.had of the invention in the above-descri bed
[Wesislessi on ol di ng machine the curable silicone ‘
[0062]POS %R GRFRStehiingd BY sy EiRHoe 19 dd HEa SERlifonductor
It | eaves o% the nol ding”surfaces "of the nold a sliny
dedubassembly sehlad by dined sficone bodiseorsurddgpesy réirebatyo pgor to cutting

. .1t s recommended to,.perform conpr.essiqn.sealjng, Vi .
t oG Ogof GBS, THEing e e ot g ofher ong side
ovérth8PosHidPYEE ARED lHQUS seal ing with resin, extends

I nterval s between nol d-cl eani ng operations, and thus

[Cﬁt{‘a%'i]ﬂgfes production efficiency. [0059] There are no
Speci restrictions with regard to
[0058pr eThis prepelydvasgvelnadd by enttingtssembdies whtbrsemiconductor devices

o AR b S RO Wi
sertRBhdeor dRIRES, @tu'iﬁrfgt Whd ﬁHrfbnhE@ W'it%:'tg@ uf 0Bt LmAd A

Furthernore, preheating of the no may inprove a
prasiunipefdliseobonpotationgCs yulte, 15,600 rp8pr e dde figllofing kyteria were used

Tl QA Aot FOREN L) P AU S e BRIP4 25 o -
e A S R s S

[006ayer HytsEimpduesbl§ SilicSe rlibberretipositiofis with ddmpbnsnitsigsted
a sem conductor device and the sem conductor_ devi ce of
belopaw s \PEFRF Sfonge In N&P@%“WL%’&%@ e Methods pgedyior grqasuring

visthdify 4nR1cRIBNRS of theRr@fkd L dicARYubber compositions and methods used for

measuring the composite modulus of elasticity and coefficient of thermal expansion are

also given below.

[Starting Materials for Preparation of Silicone Rubber Compositions]
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conparative exanples. The procedures used for

eval uating properties of the sem conductor devices are
wdesisricsssl bel ow. [ Appearance and Filling] [ 0084T/JP2004/018548

Surfaces of the sem conductor device sealed with cured

silicone bodies or cured epoxy resin body were

observed with a naked eye and eval uat ed on, the basis
[0066] cr i Degangpelasiiayang @%&@lfcepﬁ Bt havangn weighlraygrageggolecular

wed h. surf hy

RBROEREE0 s SotiEE o ullanld IR MHCAE Splt SrBBlchicB ik following

averagéco@@iﬁﬁltmrfbmﬂs. are not filled - XX [Wrping]

Fong UrHe-BR L beSi Colbr B silbe (@) <oalod by
[od6e| ed @5%&118?@9&?09&3}1@ ?/ g\ Flg r&SHPEWih O%z?bvelglﬁgg‘yeraég h8fecular

to cut Into sem conduct or’ devi ces,
weight off£A8018¢ ognvietied toeit:gfdhrchjolydhﬁendz hed répresgnted dy thwﬁﬂlowmg

the position of the fixed side. [Cuttability] [0063]
avefﬁgescoﬁi‘%g’r"ﬂ"yfo%‘élaeval uated by cutting assenblies with

b d
e e cinyoRR e Y SO bou

| cone bodie o I ndi vi dual
[00573l edOS@mop@hysﬂmdam (Aeyi dimsthyulysilogansasitlpgviscosity et 40 Pa-s
with the use of a saw ng nmachi rodyct of Disco
havtpg Bethapelgenlatermainals éiiPPeﬂsVléb%)g%ﬁ‘S%‘Y b gLi%sr FOWPTg

O OSSR B S .08y 99860
ha¥dng bbﬂhrmsléaﬂ@ﬁeﬂmaﬁls I?mppedﬁltlﬁa dimmhjdvmylsdﬁxﬁ ghonps;t hat

exceed 25 mm - drosil ati on-curabl e
[0069] ; ¢ oﬁ’égqﬂe%]é(?ﬂ%‘@% 8%11@ %?%YW@IH%IW%GH@% wifhsg gigcosity of 40
B CRARTE Sk Bar B Bpb RS AERTLIGR) oRKALP 0,

or neasuril ng ISCOSI ty of

[0670% Pr EREREM-tFHE tasIpa (Cubbep- dmmppsu;sl D rgragithyldbifudse solution
used for neasur. n? t he conposj te nodul us of elasticity
of aplptigwar |3« dnyl- bi.3Bnistamet Ldpsamwom €%l so gi ven

OB B 511100 Bo FLSE 5 0P o

OSSulhl cone resin having a wei ght-average m)l ecul ar
ght of 4,600 as converted to standard pol ystyrene,

[0097% r eBilss @At23dfinsysphpica silicaapWeeravid ayevwaRREaiqls digmeter of
3 formula: [(CH 2=CH)(CH 3)2S1 G /2] g.43[(CH 3)3SiG/

@j"o: 02(Si q 4/2)q.55 [0066] O ganopol ysiloxane (A-2):
[0673] | COpBIek €513): MavdpRerichl WRInBAA peW@sratith APAvREHeParticle diameter
of 10 um;
[0074] Filler (D-4): fumed silica with BET specific surface area of 200 m?/g;
[0075] Curing inhibitor: 2-phenyl-3-butyn-2-ol;
[0076] Adhesion promoter: siloxane compound represented by the following average
unit formula:

{ (CH2=CH) CH3SiOz/2} 3 (CH301/2) 5 {CHZ — CHCHzo (CHg) 3Si03/2} 5 { (CH3) 28i02/2} 20

N/
0

[0077] Pigment: carbon black.

[Viscosity of Silicone Rubber Composition]
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wei ght of 1,100 as converted to standard pol ystyrene,
and represented by the foll owi ng average conposition
woaommlbzs68 [ ( CH2=CH) (CH3) 2Si G / 2] q. 5q[ ( CH3) 3Si BCT/JP2004/018548
1/2]o.15(Si q 4/2)q.35 [0067] Organopol ysi |l oxane
(A-3): dinethyl polysiloxane yth a viscosity of 40 P
a-s having both nolecular termnals capped with a
[00TBhet hY[scme ofi silivope grbbapeMPBUBRF ALY éﬁwwyﬁur@)ws-type

A-4 hyI xane W th v
rotffszh om\tﬁ i uidichn LIRE CPurmdiLPS RpIag. 7 poin
fre?ﬂl Ty k Iﬁ)/l siloxy groups; [0069] Organopolysiloxane
B-1): hyI hydr ogenpol ysi |l oxane with a viscosity of
s hobalissal ar termnals capped with
[Cltﬁrgllolgl@f)ﬁfy%ﬁc%xyﬁ%regg%sp [607 ] Plati numtype catal yst
[007€} | ) : ClizaBilitiy of sijikerie, tubl3r Sompositionmt Wyl wieasulaixed verious
sol.ution of

meaTEe AR PP AN (301C110P°G, 2341205 Qwith eaise pf b Ruometer (the
pro‘ﬁﬁ%f@;@ﬁ dodibatd). Fite8fmd \phér) h]eftd)rgﬁe %@Hﬁhh%éﬂgké fifling after

an’average partic I anmet er
the[rﬁ@lazv}as Felddeé fnegdi}ta)appéalr mwes sEhared ad Il%vdlm:ém penorlds), and the time
n _average p di apeter of 8 Filler
wheeﬂe)torqweﬂes?f)%# BapndiTah S rstian ah e gl curipg Ghsameasured
as @9(? %lﬁla%n%@d}ﬁ% of 10 nm [0074] Filler (D-4): funed
silica wth BET specific surface area of 200 n2/g;
(AT AEBEIB0BRLRLY BF SifohORMberP- DUy 201 1 [0076]
on ound represented by
[0a80E f oMl sri)l\Mdmg rabber a@epwdutedf tqr snfilbj aating é@i&eﬁ‘é—bﬂﬁbﬁf‘ﬂ@posmon to
2/2}3 (CH30L72) 5(CH2 3 3Si 0
corzseesw m@@ng for Somfry 91717%0°6|L@1ﬁ1eﬁ119 e%%%&f/%m aaaé then agam heat-

B P gt ot iy Bt el AL o0t porBREE bl gl glesticity

wagﬁfbﬁwreai“@m tBe ﬁs%dﬂéaengtﬁ&@h}/fo\f inSaoiRievisddeetiay0@RGk frequency
of Toki nec Co.; nodel BS; Rotor No. 7; rotation

1 Hz, eqeiamatg:0.3%6 rpn). [Curability of Silicone Rubber
Conpositions] [0079] Curability of silicone rubber
[Coxffipiosi ¢fi Tresmakisxpaasisn pE8iliabne/Rubteuk

[0081] Coefficient of thermal expansion of the silicone rubber produced by the method

described above was measured with the use of a thermal mechanical analyzer (TMA) at

measurement temperatures within the range of 50 to 150°C.

[Practical Example 1]

[0082] In the present practical example, a semiconductor device of the type shown in
Fig. 3 was used. More specifically, (8§ mm x 14 mm) semiconductor chips were fixed to a
(70 mm x 160 mm) polyimide-resin printed-circuit board via a 35 pm-thick epoxy-resin
die-bond agent layer. The printed-circuit board was comprised of a laminated structure
formed by applying an 18 pm-thick copper foil via an epoxy-resin adhesive layer having a
17um thickness onto one side of a 75 pm-thick polyimide resin film. Circuit patterns were
then made from the aforementioned foil. Portions required for wire bonding of the circuit
patterns were removed, and the surface of the printed-circuit board was coated with a
photosensitive solder mask. The circuit patterns and chip bumps of the semiconductor

devices were electrically interconnected and wire bonded via 48 gold bonding wires. In
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measur enent tenperatures (800C, 1000C, and 1200C) with
the use of a curastoneter (the product of JSR

woaopaaydss The tinme when the torque resulting PCODOP2004/018548
cross-linking after the nold was cl osed began to
appear was neasured as |P valye (in seconds), and the
time when the torque was 90% of the one that can be

totale 5 seani canductoe chips diviéqsﬂrinh)g?f blacksaddSnhéns insadogergseensed to the
ds),. it
PﬂéF&C%%ﬁggﬁ%ﬁﬁaé§qﬁgﬁgﬁf%ﬁm Y%ﬁ#é£mJo er &E%%B@%H%ced

[008%] SUb§igiebhdibBerSdonipesition (Direparedbpatkingenatiol weight ratio the
conpression nolding for 5 mn._at 1200C under, | oad  of

liqwd A< gi1d hatiquiddB oha iverdianid thessilicensribhst cRmppsitiom having

coB Py Rl e B4 o g RS RS o

prekdeteriiaas placegoryh pelgehidsiresin paintedloraunit boaqu eThy afbrdrzentioned
strain rate 0.59 Coef fici ent  of Thgrwal Expansi on
liqegl comppreieWRFIBEel by s ol @ﬂ@qﬁ a%(%gtth?l%Pa’rmg this, the
t
P B o e b8 A IOl e ehtor 9 ding mpachin of
thetti]pﬁf stelvnna dari. Tak uppelapd dirwe(r'ﬁMmesatf th@at&)mmﬂsmamned molding

tenperatures wthin t ran e of 50 t
m WﬁWF%%ﬂateéx‘éi%Feéeaff Wb topsp ucinethyeng posiaapnd the
ﬂhﬁ%‘ essBd &SR GE4l %?%hﬁﬁce@% 'aﬁ%u@lﬁoﬂ Molﬁiﬁ%ewé‘srb@.ﬂ‘{bd' dutina
was used. More specifically, (8mXx 1
claﬁ@mi statechfchoprinted picviebeard foredmirmies af 80°(hm1d<er hﬂamht)f 50 kgf/cm®.

Foflow iz (2p gl Pas PRETSH b RS UEEHR Temay e fomfae mold, and heat
tre&%a ?&rq%oculr ?I‘P ﬁﬂ B\éé}nbzﬁrlgo 15\ SO %%galgcfl %ﬂ Eﬁ'&d’&?&%wce having a

ructure formed by “appl'ying an coppe

50(5 H-thidkesiladdne R@bHEr 188+ 6h BEREBFhALE off BdtRicoR@IctdtGhibs IWaroduced.
i ckness onto one side of a 75 mmthick polyimde

Chmgtensmqa afthephtained sqicerdugtor deyiee amgshoyrade Teblorh t he

af or ntj d foil. Portions required for wire
Pr%tﬁc&FﬁgaIg?l%?ﬁe circuit patterns were renoved, and the
[0084] f aca sehiddh@ueibr dévect wad epdredDthe sias nnadres imPiabtical

phot osensi tive sol der mask. The circuit patterns and
Exampls 1b‘mﬂp hegroeplionsBal e Teber eympesitiqne(lh prepared by mixing in

e e
a 1eﬂ }?ng é t1¥e V\{ﬂ&g SA éﬂﬁitntﬁg ﬁl,ﬂdgggfs %\fr\r{oégﬁgu sYlﬁ%né%ubber
coﬁp&ﬂﬂﬂ@ﬁhavl’hig)ccﬁnlb:lmﬁisshﬁ)\ﬁm BT et psvas msﬁhmbtemda ofths eﬂmbmdrubber
to the printed-cjrcu board and fornged ipto )
coppapiet by il Eharacterisies %tfth% ownwi PEISOAHY. c{qemsgtgq shown in Table 4.
Silicone rubber conposition (1), prepared by mxing in
a 1:1 weight ratio the liquid A and the liquid B of a
two-liquid type silicone rubber conposition having
conponents shown in Table 1, was applied at room
tenperature in amounts of 20 g to




predeterm ned places on a polyimde-resin

printed-circuit board. The aforenentioned |iquid
woanpmaesss were m xed by means of a static ni RET/JP2004/018548

handgun. Following this, the printed-circuit board was

placed into the | ower nold oj3a conpression nolding

machi ne of the type shown in Fig. 1. The upper and
[0085)ver nol des of the af orenenti oned nol di ng machi ne

were coated with rel ease f g% de froma

tetrafl uoroet hyl ene resin, - an he filns were pressed

sealing surf acEmIﬂpyem r| Brentitdl Brampld] di Brgptiveh Example 2
carrled out i cl anped state of the printed-circuit
CoHBRMEY or 2 ninutes a under a | oad of |50

Sik&dnk RuBber Eolbenifiong this, the nold wag opened, the It
product was renoved fromthe |-d heatttreated

for 1 hour in an oven at 1200(:t1i%§d‘§ Ftéc!s“ﬂfp?’ Ligugda [ &ipuid B
c&g s@epduct or devi ce having a 500 mmthi ck gilicong

ber | ayer on he surface gonduct or I p$
Mganﬁpg}m gae (¢erd ré?%%PV%’ﬂggg §% obt%i né 5 .

3.3

t € A EpLeA i"_Ta'Elc_'f'r. [PI tlfaig
SHSPEY PG LR &5¥%aUdt or ~ devi ce” wag prepal ed
i@tgir@@ol?ﬁlﬁ'ﬁarﬁ&ﬂm@r (@ﬁtsﬂatj\w@fgﬁ‘ﬂ)t i CHd.8 Exan'pkle 1 wizh tthe7.7
evecaention that 2o cone ribhbhar—eond (11N

e M E T M I G T
gdinbeype Chight -0 a tV\@pﬂn*‘)QLl d2oype silicane2oubber -
conposition having conponentsishown in Table 1 was
Jaksy Pridt ead of tff@aréslhyl"@éﬁ?@ rlub®&r dom8si t|i of® 68

(Fmer apacteri sti GRadibyitehoptjal ned gem gonduct or -
devi (ég ?arp shown F(? Tahl e AQH‘ORR] [Table Exanple MNo

Pl (Pdal Exanpl e (parprbyoteighdl [Exanpl @ 2 Corponeht s 7
er M CirquidA Crquid. B
E'\d(?ﬁl& o Pgﬁl dB %iﬂé}”@%}ﬁj ganopal ysi |l oxane (A4l)
(Hemeng by wei ght) 6aits &y 8eightB.[3 @Sgarjopot ysi|l oRdne -
Lo 9—Organopotysitoxane
C{%%‘i‘ci%m@pg 433 %y§ RELE gtﬁ"ﬁl“pf%“‘? 14 12.5 7.7
mglmampm yS| | oxane (B I) (parts b?lawnglht

3 Bla@c Color

3 Co * ) [aYa
B e o wer oot S8R 668 B or (D) 0"
( PRCLS Dy mevagid ) 7 7 - - (sec) 24 12
T90 (sec) 214 220
100°C IP Value (sec) 8 6
T90 (sec) 64 58

Characteristics of Silicone Rubber

Appearance Black Color Black Color
Composite Modules of Elasticity (MPa) 40 25
Coefficient of Thermal Expansion (ppm/°C) 120 120

*Indicate content of metallic platinum (weight unit) in liquid (A)

[Practical Example 3]
[0086] A semiconductor device was prepared in the same manner as in Practical
Example 1 with the exception that a one-liquid type silicone rubber composition (III)

having components shown in Table 2 was used instead of the silicone rubber composition
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15

Filler (D-3) (parts by weight) - - 7 7 Adhesion

Pronoter (parts by weight) - 2 - 2 Pignent (parts by
WORIGIW6)368. 5 - 0.5 - Characteristics of SilicoreTRenoe018548

Conposi tion Appearance Bl ack Col or Bl ack Col or

Viscosity (Pa-s) 170 300 80044 | P Val ue (sec) 24 12 T90

(sec) 214 220 1000C IP Value (sec) 8 6 T90 (sec) 64 58 )
(I) encathat sftaricetnptession ngiling deret mirbiiesrat AgpEannth pregiuge RE 50 kg/em

Col or Bl ack Co| or , Conposite M of ti,City . .
e o S ERER b S P4 TS gio or
AR I - tallic plati
obipfita deficohal bR o aRRIR R TR, LLr Exanple 3]
[CoipaaliverEsemple bhduct or devi ce was prepared in the sane

oSS 5 e e Pt S SE 8
Exlﬁrﬁgpe D@k B SOERRAGRILS cHRAYuid fpd BlicendribBEr dés@fdsition (TV)

nStead of the 'silicone rubber conposition(l) and that ~
hawvifig eompanptsebevonn Fabldi2rigastused msteed of B silicong ofbenermposition

D gﬁialsagégqrg:fog%?@é@k I}/n% ian I}%oég{l‘l?lﬁ#g taé@@"é grgc{ ali] g{esshu?g E)f 50 kgf/cm2
eri St Al ' tH\b ' istics of
BRGS0 RS ISR ol
thesshnigahsbudtaduckey dedce\ms showepar Eable 4. t he sane manner
as in_ Practical_ Exanple 1 with the exception that a

[Comparptivk¥mglpé] si | i cone rubber conposition (FV)

I ng . 0
ol 78 ARSI g Sy gt
Exempier lewith die exobptionghéiter ong-lnjuidityps saicod2abearodmmsition (V)

haﬁrggf’:g]?l{ogéepgose of igwlr(l {ﬁl’l‘%%@t \pgsrlfs%gﬁgfpi@ﬁ Ig? ﬂf 2 fng E‘ltlb%e& composition
c oY _ . . . 5
0 VB Syl I 4B SISO G st

theSempvetidy aias it ihest traasedin apavedfarn lobeatskp0eCn@harecteristics of

as in Practical _ .
the obtained semiconductor device are shown in Table 4.



Exanple 1with the exception that a one-liquid type

silicone rubber

conposition (V) having conponents

wehesme23ss Tabl e 2 was used instead of the sili eomnaP2004/018548
rubber conposition (1) and that after conpression
nol ding for 4 mnutes at 120
kgf/cn2 the conposition was

[0Q89&n f or

obt ai ned sem conduct or
4.[0089] [Table 2]

1 hour

~ - -

and a pressure of 50

urt her

in Tabl e

e ‘No. Practical

heat treated in an
at 1200C. Characteristics of the

dg@cﬁg}eai]e shown

by wei ght) 3.

CQmpHioR 8 - 7.5 Organopol ysi |

V@igiktpdlySilotartbI AZ1) 3 3pafts By SRAHO
2 0.4 0.3 Platinu

xane (A-4)

mtype Cat

(parts by

|l ysi g gxang (B-1.) (perts

al yst (C1

t K
{(parts—by

tive Conparat i Eﬁan@ﬂdimﬁae ntPﬁictlcal Ex@dppagatide | Comparative
Exa 1 2 Silicone géo nyo |onIII V
CW“E%%&%& ti on O ganopotrysiloxan ’iaﬂp 2\‘%"?@ Exainple 2
smmma)bé’rcﬁmpom&a ganopol ysi | oxanen([A-75 (paNs by \%
wel r‘ihf\ 11 - x gnnnpnl vsilloxane (A ) \/

)

((legﬁi’i‘o))o@mﬁ)xﬁneRAl-Z) e r(pa(rl@-by )Ne(gha r

ts blysvvelght) 54.2 52.6

/

N4\

Ell!or

| =g _l'}

(%F?@b‘af}fwegﬁf‘%) PRS2 oot W 1 i bt o (pgnt*)73
ﬁgnobw lo-kh’ﬂféL{A’;Xé- n?ﬁdr@%z weldiBT e: ) ( %’.@rst 8 gyo‘ﬁghgm ) 0337
C@mﬁmpbﬁliogﬁmdg 1df (®irfs by (Wﬁ@hﬂu bber 3.2o npgs i tih 0.3
g@g@%&%&% Iomlzo{p glog |5SI CZFU‘S"( fin) g5 70>
7113116ng I)hour) >3 >3FpaB bjz%igﬁt)l P Valde (min) 52% 24 |23 55.6
e ) AT e e I (et 1266265265 -
Filler (D-4) (parts by weight) 24 24 24
Curing Inhibitor (ppm**) 1000 1000 1000
Adhesion Promoter (parts by weight) 0.5 0.5 0.5
Pigment (parts by weight) 0.5 0.5 0.5
Characteristics of Silicone Rubber Composition
Appearance Black Color | Black Color | Black Color
Viscosity (Pa-s) 150 120 140
80°C IP Value (min) 65 70 70
T90 (hour) >3 >3 >3
100°C__ IP Value (i) 2 24 23
T90 (min) 38 33 32
120°C IP Value (sec) 200 205 205
T90 (sec) 280 235 230
Characteristics of Silicone Rubber
Appearance Black Color | Black Color | Black Color
Composite Modules of Elasticity — (MPa) 20 2 2
Coefficient of Thermal Expansion (ppm/°C) 170 200 190

*Indicate content of metallic platinum (weight unit) in liquid (A)

**Indicate content (weight unit) in the silicone rubber composition.
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T90 (sec) 280 235 230 Characteristics of Silicone

Rubber Appearance Bl ack Col or Bl ack Col or Bl ack Col or
waanpos2ice Modul es of Elasticity (MPa) 20 2 2 PCT/JP2004/018548

Coefficient of Thermal Expansion (ppm C) 170 200 190

“I'ndi cate content of netalligeplatinum (weight unit)

inliquid (A **lIhdicate content (weight unit) in the
[CamnparatorecExamyided] conposi ti on. [ Conpar ati ve Exanpl e 3]

90] ,A seni cond devi . b |4-0G
00} condsBEar AR pe feoh A P PelRE AU BE bt wi 400
umré%%m:lu?&ﬂé&%y ir8sid BOdiSPIMBh TSI adsor iaf irPPrasfidat Bkample 1, with the

a

) e 1, with the exception that a liquid epoxy |
exqeptiomthebanfigsidtepoxy resini aegnpebition sieeing shareetessipashen in Table 3

- C- 7400. of ~Hi .. Chem.cal Lt
Ry o Tz CARBE! oo RO Vansar g s icop it
corﬁgé’siﬁa@a) ald @ht FRIBEBEREGS ﬁ%hcﬁh% thrf50hindtediab WPE @ a load of

1700C and a | oad of 50 kgf/cnR2 the product was further
50 kgsitm? thearedthct wasfurtheeheat oreatéd froar ovan fo50BGUr at 150°C.
Characteristics .of the obfained sem conduct or. .devi ce
Chagagtenlplsprpfithe abipined semiconsiyeior fe4pe @e§$°W£§E?18ri stics
[OdZE uid Curabl e Epoxy Resin Conposition Prior to curing
gear ance Bl ack Paste Viscosity (Pa-s) 30 After
curing Appearance Bl ack Cdleblelddr dness (Type A

PDuronntor) QAN Conmnaocti t o Mydol i ~F El act v a1+ ( DAY =z
Ot LI ALY | JUTUTTPUST TT vouul ) ) | - Ol 't A I.,.
CE5 8% nt of Thernal Expansi :)tﬁq‘t%gﬁl}a%}%Ego’fﬁgeg%\t?’g@&smon

ph@mparagure to 900C) [0092] Vijscosity of liquid
curabl e silicone conpositions |at 25C was asured with
t fYRPSEGBCOf & BS-type rotary vi Scometer (tﬁg‘g]ﬁf%?&uct of
OkEfRG Co., rotor No. 7,pygtation frequency 10 rpm.
[0093]° Epoxy resin cured bodiegs were fornmed by
Afersieeg i ng a |iquid curable edoxy resin conposition to

gﬁé%é%%géééon mol ding for 5 mnytes at a SBkofdene | oad

Hardness (Type A Durometer) >90

Composite Modulus of Elasticity (GPa) 7

Coefficient of Thermal Expansion (ppm/°C) 6 (from room temperature to 90°C)
[0092] Viscosity of liquid curable silicone compositions at 25°C was measured with

the use of a BS-type rotary viscometer (the product of Tokimec Co., rotor No. 7, rotation
frequency 10 rpm).

[0093] Epoxy resin cured bodies were formed by subjecting a liquid curable epoxy
resin composition to compression molding for 5 minutes at a 50 kgf/cm? load and 170°C
temperature, and then heat-treating the product for 1 hour in an oven at 150°C. The
hardness was measured by a type A durometer according to JIS K 6253. The composite
modulus of elasticity at 25°C was measured with the use of an instrument for measuring
viscoelasticity (shear frequency 1 Hz, strain rate 0.5%). The coefficient of thermal
expansion was determined by means of a thermomechanical analyzer (TMA) within the

temperature range from room temperature to 90°C.
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siloxane units of fornula Siq 4/2,or said conponent
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3. The method of Claim 1, wherein an amount of said component (D) in the curable

silicone composition is equal to or exceeds 60 wt.%.

4. The method of Claim 1, wherein said curable silicone composition is a two-liquid type
composition composed of a composition comprising components (A), (C), (D) as main
components without component (B), and another composition comprising components (B),

(D) as main components without component (C).
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wires. 9. The nmethod of Caim8, wherein said curable
silicone conposition is supplied to the sem conduct or
wohog/oemses printed-circuit board, and the connecTipme4/018548
bet ween sem conductor chips and the bonding wires are
sealed with the cured sili copg body. 10. The nethod of

Caim1, wherein inner surfaces of the nold are ]
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said upper mold and said lower mold, and said curable silicone composition is subjected to

compression molding.

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

silicone body is equal to or below 1 GPa.

7. The method of Claim 1, wherein at least two semiconductor devices are sealed, and

then the obtained sealed assembly is cut into separate sealed semiconductor devices.

8. The method of Claim 1, wherein said unsealed semiconductor device comprises
semiconductor chips on a printed-circuit board electrically interconnected via bonding

wires.

9. The method of Claim 8, wherein said curable silicone composition is supplied to the
semiconductor chip on a printed-circuit board, and the connections between semiconductor

chips and the bonding wires are sealed with the cured silicone body.

10. The method of Claim 1, wherein inner surfaces of the mold are covered with an

attached release film.

11. The method of Claim 10, wherein the release film is attached to the inner surface of

the mold by air suction.

12. A semiconductor device produced by the method according to any of Claims 1

thourgh 11.



