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WO 2005/062368 PCT/JP2004/018548 1 DESCRIPTION
SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING
THEREOF Technical Field [00011 This invention relates to a method of
wnrsfaetgrg a semiconductor device 5 and to a semicondRETOPLIgYIEIS548
produced by the method. Background Art [00021 Sealing of

semiconductor devices is carried out With the use of a transfer- molding

with a metal mold, potting with giigeighgaakns resin, or screen-printing
with a liquid sealing resin. Therecent trend towards miniaturization of

N R R DB O R TR O B

500 pm or thinner. [0003] If a transfer-molding is employed in resin sealing

+elihinpagiages, the thickness of the sealing resin could be precisely
controlled, whereas there are prok%;m?s tlhat vertical displacem
B¢ &

‘o] : % tcsiog'fdevice
[0 con R Efo R KA LA O S RS AEIEPLE
<hiaakage Rhwitesoane e adibatbede thethddes occur because of
deformations of bonding wires connected to semiconductor chips under

Btgl(ieff%ﬁ{ti?f gressure in the flow of the liquid sealing resin. [0004] On the

, although potting or screen-printing with a liquid sealing resin
[08ime SadingnbterrsmABion diTirire s B\‘éﬁ(&'&&éedﬁﬁ P ddagrsier-

SARAgtiies s 2 Beibossmakemaauatbscanikotehs ealingdesintdagivigsa
more difficult and can easily lead to fo({ma.tlon of vaids, [00051 Itwas , .
lsrsp sseingredive %é‘?ﬁ%ﬁt’ﬁ?gﬁ%‘ﬁ% SHEH TLphFEIcRECCtor de
SRR IRUGREEGTICechy: @l aeingatiar vinsiza) eblisemic diductey, ded W ntesin
mold, filling, spaces betwgcag the se%mli}%gpductor device and the mold with
SRR B’I%df@g?ﬁaﬁ tiing 25 e Tesin by using compression-molding
[(mma))apaifeseahsiia-HpdinPistenplyplibatinn Faliigddhigredsyes, the
hereinafter referred to as. i) Hei.8- LHeinkls 44 fRblems that
R ot B0 Do Ra T Sl ety ednbled Ghe1ASls 4L pbie
wetimdatishletemehipafisrmicondnetavichinnnseminatfion of §gelm%% PR Fesin, or

*s%l%ﬁ& tsr these, methads NEHRRSENYHRINE QiR AR SeNicRRRUEEE shiRmding

and printed-circuit boards and may lead to damaging of semictgg ucto

BGOSR STR T OPHAIPRHBH 18 P Eh A EREH BLLee How o the

liquid sealing resin.

[0004]  On the other hand, alihough potting or soreen-printing with a liquid sealing resin
to some extent protects the bonding wires from breakage and mutual contact, these
methods make accurate control of sealing-resin coatings more difficult and can easily lead
to formation.of voids.

[0005] Tt was proposed to solve the above probiemé 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 2 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).

[06006] 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

semicondnctor devices and to worsening of their performance characteristics.
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WO 2005/062368 PCT/JP2004/018548 2 [00071 It is an object of the
PYEs¥n$/adasstion to provide a method for efficient manufactusiag®f2004/018548
sealed semiconductor devices that prevents formation of voids in the

sealing material, allows precise control of thickness of the cured silicone

ies that se gggy' es,.oIo banding wires fr, .
g%%@negﬁo?%%{no u?ldesﬁeﬁ%%%%t%éﬁ%og%gaﬂogé\geﬁé?ﬁfﬁgho@r efficient

mﬂ&&ﬁ@mqﬁ &ﬁbﬁ ammmamié@mq@@&ra@mmmfmmmsmids in the
chiest al-tbenyaRton R pLade uehiamaiod alumandiasuing sealed .,

semiconductor devices that allows compression molding or a cura

Sircrictomplssiiore dordiagveiyed Sipre diperaner o end medetine denuting and
vamRGehRemicendueiof.ciPsARRIATaHcH L. RS, Stll ﬁ%%%c%ﬁgr, itisan

object is to provide sealed semiconductor devices that possess

SRIFERE AtoREHiPE e RTEEdpTEeh R DR B f R FBRI0DDSE Fralfirsemiconductor
dsyieed thaeigdw PorisResdMates O LA AIBIIRA: S6RNCSRUN A tatively

?Ievitce sealed in a cur&%silicone body by placing a semiconductor device °
RS PR SIa R SO EE TG R a8 & STREYH & oS BRMAHGH e atFm Ry dherinted-cireuit
bpadesshittwesinthejds elbANUhe-saMieoNTURIEReMIGENR that possess the
C mé%gestsliondmoldfi:rr]tg wherein said curable silicone composition

Orementio g, i . .
comprises Ii’ﬁe%(fpowmg components: (A) an organopolysiloxane having at

least two alkenyl groups per molecule; (B) an organopolysiloxane having
Lhsplasis

Fuian Y e il

! Bonded hydrogen atoms per molecule; (C) a
latinum-type catariést; and (D) a filler, wherein either aforementioned _
fHonent (A) conkathsienestan@initdSoPs0riderhuta REOSr2{whatsimigring a

s iivadeton yidracasbaiadgiiow e dfidicohexsus BRilERinfoimunacoiito0levice
Sal ontains,siloxane units of formula R:.SiQ3/2 (where R'
B R P e e
HRKEEREIERE CSBSADEHFEEN dSoiES JArkIEPETRSIRIN IS B Ydierrila Sidagurable
glicune osfoeqmﬁﬁn@mx(ﬁr)s@nﬁju(agngm@&éﬁiﬁbﬁ&amargﬁp @H%r@%&_@@@%ﬂoxane
Seco C is provided a,semic uctor device produce [ _
S B T L R R S RARE e
FREERNBTiHrOwheadstibtip srRa ALTBSL G olese e 30 BlfuonbinetoRtalyst; and
deviceR|dpravenisfanmatiabaiveidsirdhe sealing MAatesalald WHREREISts of
ntrol ickness. of the cured silicone bodies that seal the devices, . -
O R A B R g OF ¥iSine unis of

ormula SiOy;, or said component (B) contains siloxane units of formula R’ S$i0s3, {where

R’ is a hydrogen atom or a univalent hydrocarbon that is free of aliphatic unsaturated
carbon-carbon bonds) and/or siloxane units of formula SiOup, or any of components (A) '

and (B) contains said siloxane units.

10009] In a second aspect, there is provided a semiconductor device produced by
the disciosed 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 pracise

control of thickness of the cured silicone bodies that seal the devices, protects the bonding
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3 wires from disconnection and undesired contact, and reduces warping of

semiconductor chips and printed-circuit boards. In particular, the

invention provides such a method of manufacturing sealed semiconductor
v viResdhat allows compression molding of a curable silicoper/sp2o04/018548

composition at the relatively low temperature required for reducing

warping of 5 semiconductor chips andgprinted-circuit boards. Furthermore,

the invention provides sealed .semiconductqr devices

i BB B B LSRR g o DA OSSR HBrcror
c}i;!ip@hﬁai@siﬂmmismibm&uﬁﬁQ@ﬁG@hIpr@'swﬁnﬁﬂﬂ@midﬁ?a@hﬂh@mﬁtb@ﬂe)f
for realization qf th . IvENR. L0 12L i
n}%‘%ﬁgﬁu&n esgﬁqr?é %gonr[]? it?g%%t%;f %?e%%ﬁé&%ﬁ%%ce sealed \ﬁ% S[%g cureble

silisenefcaropesiiiessidheirbrtey iRt Fme aatze dersrrebirzaadvr Bietharping of
sé&?&%&%o%ﬁ@%ﬁ@%t&@-@% iha30iS Pus@eliansl, viewheémRion provides sealed

semiconductor-device produced in accordance with Practical Examples 1
serAndnstp devip s §hak Ressese Lt MR RIS S SREESuctor device of

the invention. [0015] Fig. 5 is another sectional view of a semiconductor
RiryiDesofithednfaibnavB@i 6] Fig. 6 illustrates another structure of the
GRIPreSRen %0'%%% mAG s SuiahiG ek pealzalon e pelian R uitbie
Hihe thvention, 00 I§|g. is an example of a three-dimensional view of a
fommrhboatthcs taevithodfoDibapechspbmigat®ference numbers 10:

é@ﬁzico 1Ry dZ RS RIS BR8N riBo RRIMGANSUE Q8 ARG th
[25 :f?fé%?gg%r%%ower base 23: lower mold 24: heater 26; lower )

ugheh p ABIREsigoe ding ashing gt ebion sealizptieno e mathodof s

invention.

[0013]  Fig. 3 is a sectional view of a semiconductor device produced in accordance
with Practical Bxamples 1 and 2.

[0014]  Fig. 4 is a sectional view of a semiconductor device of the invention.

[0015]  Fig. 5 is another sectional view of a semiconductor device of the invention.
{0016]  Fig. 6 illustrates 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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WO 2005/062368 PCT/JP2004/018548 4 34: upper mold 34a: recess of
the cavity 36: damper 36a, 36b: air ports 5 37: spring 38: heater 39:
URRSEA Slopper 40a, 40b: release films 42a, 42b: feed rqjl{}eﬁ? 10 /018548
44a, 44b: take-up rollers 46: guide roller 48: static charge remaover %'5'
curable silicone composition 70: semicopductor device sealed with a
cured silicone body 15 72: cured silicone body Detailed Description of the
Invention3[®0181 LBPRA H¥consider in more detail a method of the
inventiongigy: manufaedsilahsealeg semiconductor devices. [00191 The
method (;J?t_he invention comprises 1) placing an unsealed semiconductor
20 device' hto a mSt#™Efilling in spaces between the miold and the
semicondgeiGobevasepariith a curable silicone composition, 3) subjecting
the aforeg)ﬁntioneg (legble silicone composition to compression molding.
A press-molding machifie with a mold suitable for realization of the
method ra8ybe a chefetional compression molding machine that
comprisegg.a uppe{,]gggllqlggﬁg &dppier mold that form a mold cavity for
accommodating the 25 afgrementioned semiconductor device and for
filling this*@ withleese B silicone composition: a damper for
applicationzgipresses@rsngsa heater for curing the aforementioned
curable sjlicone composition by heating. Examples of such pressure
molding r#w‘}fcﬁl%és%%'}i%% d, e.g., in Kokai Hei 8-244064, Kokai Hei
11-77733vand Kokeid2@6e277551. Among these, the machine disclosed
inKokai 2&?0-2775 J,[.icsc@a(%gg %9 0(,eferable as it has a very simple
construction. [002 ores

specl |calf§, in the compression molding
machine ¥¥:Kokai 200dI2 i1851¢ composition

70: semiconductor device sealed with a cured silicone body

72: cured silicone body

Detatled 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 info 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 Jower 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 Kokat 2000-277551 is most
preferable as it hag 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
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an unsealed semiconductor device is placed into a lower mold, then a
curable silicone WO 2005/062368 PCT/JP2004/018548 5 composition is
fed to the space between the upper mold and the semiconductor device,
We 2AEesielamped between the upper mold and lower moRKE#epeprE018548
curable silicone composition is subjected to compression molding. The
aforementioned compression moldingamachine is provided with a damper

emg&iaa‘mm@ ﬂ@%ﬁ&&@@&ﬁt@ﬁ%@@yéﬁﬁ@%&la&e@ﬂﬂ&m QbR the

per mold and is capable of slidi ard a E}# dow ard in th
B R R BT SR oo iblg lies
dB@bdMﬁeﬁ iheubieoletisapaprdothmdbiieg, er[fheﬁth&mimn&p&eds:ompression
nwar r?LeCt&%Jdﬁ J4 H}e | Wererr‘%%lnhmg kglﬁ%e t%w? %fﬁ*ax%é” ebodai that

78 awgys e dOWnwardly In cases W e upper m
cthﬁdmerdmfahm:ofnm nppi m@iﬁd@dm(ﬂamhiea)é shidbig eiverdembdownward in

GRMPARON LIS RE ANEHNSHLIR, ERALUENUIUAL SHIARES OF e alth the

ro- type résin. In particular, such compression molding

mdmmmqummérmo@éeuﬁgmﬁ%h%wy@@mﬁ@%ﬁgl the lower
feleassligdram BIsHY el andoiom thawsiesisiicanrbesly theceikingre the

position of the upper mold. Since.in the aforementlgged co pressmn

RGeS sHRA AR GERAbePRast HHeqnase
Mp@@tf@ﬁin is rkbosiutin®ni the sasine wolkling fadeced ﬂﬁ&m&ddtﬁaﬁeﬂmrw

moldin ei curel sealedb the release film and moldn C €,.
U N A e SRS BRI G (28uing

S compre Fohmo
ﬂwxﬂamens falsfrquling ﬁéﬂamdhaaﬂﬂdmrﬂlmselﬂlmdf&em ige e aitismefbedy to

Al\RRecaRE RS mald Age haited allapneatiien dendieaile

oreme release to cover a surface of the lower mold Intended

forldng mbmm@@wmwméﬁw@e atiteeled duonsh aTrensa Sinmaggresin is

RiRvidshwihia ﬁ%ﬁﬁﬁg fzmgb?%ﬁ@l@ﬁ%ﬂﬁ%&lﬁi@sﬂé@é&%oﬁﬁ@%&lw by
film on the lower end face of the amzom by air suction and fixes the

fegaalseshifiBrrdanAiting e ovatepn derainn iyt
yeaing swﬁ@%@f)imluﬁ pesldRgiehastdrbi mmp@waﬁmtmaamﬁme.ﬁm

Th h d f the
E RSN SITh BE drAA e MRRPETHBI) HE e AU T AR R ot
theiwgrikis gfsufandsretithtenoilaTheoeicasefilm «itbtidowaechBhistended for
gjl%rpg)ler ?Tﬂa{llx?s%%g semjD ont oaendn fhe lower %Qa%g%%e ér&t]l%m%ez[ release
an air por

open in an mner%ce oipthe amper an mmunlcatlng
Vilth seetiairrohchanisimiomniel rawiberelvasd fider eyl denst tid Gamplkiheplgmper

%}?M&caﬂﬁf%& 21408, ORGSR HA0REFAIIS AP AYIESRAC Refined by

orementioned aw&grt with an individual 30 air-suction mechanlsm The

Wekpryise fudecsr qﬁg@@mﬂ}le clamper. This is

achieved by sucking air from the inner bottom surface of the resin sealing area.  Such an
arrangement reliably holds the release film on the working surfaces of the mold. The
release-film suction mechanism further comprises an air port open in the lower end face of
the clamper and an air port open in an inner face of the clamper and communicating with
an air channel formed between the inner surface of the clamper and the side surface of the
upper mold. It is also possible to provide each aforementioned air port with an individual
ajr-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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molding separate elements that correspond to positions of semiconductor
chips on the semiconductor device. Similarly, the working surface of the

I o may have cavities for molding separate elements that
czoc‘))‘t\‘/(rges&r?c%?#%z%§p03|tlons of semiconductor chips WO 2005/062%65722004/018548
PCT/JP2004/018548 6 on the semiconductor device. The upper mold is
capable of moving in the mold opening %nd closing directions and is

o Sescseoviramiititotalweicen o [Bhairpfs wekd o taiwbteinfitso ving inty sudBbepening

%ﬂ@éd%ﬂ%’&?@eﬂ%%ﬂ%mw&%}h%E%%Fé?rﬁﬂiﬁo“W&%&S& has in its

overflowed from the resin molding space when the semiconductor device

W aiie sratres I oxarfie PREBHEE AT dBaihsited o iliepgpeemposition
mﬁwmmwm%mﬂpm%mt&ﬁh@oﬁmg Eaaei Mjected to
cIa surfa of the dampeyr, that is pressed against

scaliig,  The maghipg s 2 RMUEHoY b L SBREsaf PR RisHs thoverfiow
ummmmmmm@em@mmﬁfmma@ww & mussddagainst
i% na C%BHRP%I gfed into the space between the upper mold and the

Forementioned semiconductor device, the resin molding area is
d8edeh witinerittipacinbisdng seraienniticinnidindce isedheiicotetholdyyer mold, a

psthesrRMcopRsoE dev e ﬁm@&rawﬁbemeﬁ%hiﬁp%ﬂ QP and

composition, is clamped between the upper mold and the lower m0|(§h

RRISAoREd ﬁ%‘ﬂ%ﬁ%‘éﬁ*‘?ﬁé@é@%@ﬁ%ﬂ%@é@aﬁ goatpdording %ﬁe

'@b&l@wmam%mﬁwmm&aﬂ&%awﬁa%&&%&m&%&t&
:%2%%% d so as to project the lower end thereof below the resin

A G EPPRRSH e FAATIH Q5SS S BRRsEEC R e
ﬂow&ermhban devicat the pleﬂ@hﬂi}ooédh&ﬁgﬂim@dzmss)ma@dmmg Zone

ile.th Id and th Iower are dually mo
towaré}rec& ce)fdm %1 sm an s BI?CP' %1@%\{15? dl er mold so

S eac er t E,‘CU a e compos ion Ths

@pé@cprmﬂﬂéthatﬁwer coddhoesf hv@veﬁm soidimgdnmbedefthmepfikemold.  Then
@@@ﬁﬂp@@oﬂ’f&@ %5%%@@9&%%@9&&9&@%9 Vcﬁ%%:}? &f the sealing

upper mold and the lower mold is discontinued at a clam sftion,

&PpE soaledsand il Biempaneld raduily mwer wiokdive atadislysmorsddowards
%Qéﬁl@ﬂﬂi"%]e andrie Hing &f e RRMISOREIE ARG 60 MAIBIREmper

[005 1 |lIustrates main stryctural units of a compression molding

I8 Tk e éﬂ%ﬁﬁﬁ@%&%&ﬁ%ﬁ?’ﬁﬁé%@%&?ﬁ%@%ﬁpﬁﬁmm
thiie ohrawsting Kﬁ’f&fcﬁﬂp}@eﬁﬁoﬂﬁlﬂﬁéﬁﬁb 2aeniohpiedisodinge plaiencdipena

BRI S0 Sl et it pCTsd b g
pW&%élm@maa@onmmﬁgn&@mmmmwn 30ina

Y@éggf‘l Fig. 1 illustrates main structural units of a compression molding machine
suitable for realization of the method of the present invention. In this drawing, reference
numeral 20 designates a fixed platen, 30 is a movable platen. Both platens are connected
to and supported by a press unit. The press unit may be electrically or hydraulically
driven and performs a sealing operation by moving the movable platen 30 in a vertical
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
semicor-lductor 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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direction. [0024] Reference numeral 22 designates a lower base, which is
connected to the fixed 30 platen 20. A setting section is formed in an
upper face of a lower mold 23. An unsealed semiconductor device 16 to
e H8aed3by the method of the present invention comprisesP&T/P2004/018548
printed-circuit board 12 and a plurality of semiconductor chips 10, which
are spaced from each other and are atranged on the printed-circuit board
radsiRrReriRRgILKIMAd ane WD s2000GRE6E BACEAII200 MAdEEME the lower
transyerse directions. T ealed semjconductor.devices 16 are d
T e BB S e e PR ep e e
hedtasiddhiattihe lowerhade 2 2nd He insedlersserhiceadution dardrcai6lebR the

and th e emi I A ' | 0 .
S R Et ¥ e B Il R i e

insfgtbafbiel thethovahaseisand Zefine demmneiaasiinas i shfoirper nad ddiep and

HPld.3449@ and the lower mold 23. [0025] An upper base 32 is fixed to
the movable platen 30. The device contains an upper holder 33, which is

1428 1o tHeUpPErBataZs fred fPernsRIaR e (o hrdissrrsine
ugﬁerlﬁouh%r presantiers h@eawmeaf%gm rasibod Ogibf‘ﬂwﬁ;ﬂf@ 38e f1€kd to the
semicaonductor chips 10 are proyided on,one Sj af the ,

CRRERF Jar B AT RS R ar S i e
sqriedhcitonihiped @ mosidediatoandidadoe idiiorptheedeadt Suraict?, and
e RILERR En e W ARG, BRGSOl A A1RAS MUY 1R RIRQAT A D the
%Fa? over the entire surface of t e sealling zone. A amper3 provi eé‘ln

staledisvibedsForinie puiptsa frawerkingsedace e g anper amel btio slse siade flat
ofAses.ahihe HPReL hoid %ﬁ%ﬁ&.l%a&%&)@%%ﬁéad@ﬁlmBﬁﬁéé Brmed

attached to the upper base 3Z and is capable of vertically movi%%éwnh

intosp Semerahersd Kfimgtienswbenperssifs dpsseaftdw arpthaoldwéandche

upBePHAIRENGS 3Thd BRMWRIKIBGSHiaRE o the WipREbAROKD 3Ad S Jighbl of
withdrawn from the edge of the cla 8er 3% so that a sealing zone |

IS
VST BOREN TR &CRT R I of o LRCSAANRTTHE RBHSRY elAkdtbe
19kt entlaEsr by e BrtheTtiosetkad pasiters Hhtheppe ishokhpidastipkil 36

be b b ther than th ing 37, e.g., by.an air.cylind
TR b S o B TRt S A e R R e
ither dipper iasdB2<TR6 anddtera @Ring sirthecftles upptd 1B41d3d théeplosed
p'ag'&'&c{i éﬁ}g@nﬁﬁﬁi th%%&ﬁ(g@%}ﬁay%@\ﬁﬁ@eh%m AP RldyIS 7,
closed. The

1e device is provided with Upper clamp 25 stoppers 39, which
egeinseanB¢THaAE opPerigse 32. The upper clamp stoppers 39 and the

{0026} Reference numeral 38 designates heaters attached to the upper basge 32, The
heaters 38 heat the upper mold 34 and the upper holder 33 so that the semiconductor
device 16 is heated when the mold is closed. The device is provided with upper clamp
stoppers 39, which are installed in the upper base 32. The upper clamp stoppers 39 and the
lower clamp stoppers 26 are aligned with each other so that, when the mold 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 belis 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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lower clamp stoppers 26 are aligned with each other so that, when the

mold is closed, the mating end faces of the stoppers come into mutual

c g1 the movable platen 30 is moved downward by.

uﬂﬂfs?ﬁe )L%gper clamp stoppers 39 contact the lower clamp stgtr?p?é}r%sr%z@ 01t8548

the clamping position of the mold. The thickness of the cured silicone 30

body layer in the sealing zone is define the aforementioned clamping

X%w 200059 pREfEERLE Hirfeaieded éﬁdﬂ&éﬁ%ﬁ&ﬁ%%ﬁ%ﬁa@@%

whi@blagméaﬁaaﬁ@asﬁimmgateeemmmmngm@htbbwaam@ef@f LA ial
e workin area?r O%L[E per,m Ig 3 ab?nd Iovgfer mold 23, The releasg
ISR %ﬁnfo & g he® s aling surraces o fhe we" 6%@%@

PETYIRBO4/0E8EABIIE wofiing dGhesolds tdidhelsaes dinestibontatetiaf of the

Hh YOG ShUdAGeRAL ?emés&aa DG ‘»JB%H&&Q%&P&%}&&IE RO ures and

e release films 40a and 40b are made of a soft material having a

- shisldbeesilypealshle Somy Werrehbiicrohady st drentld reBsasplsspfiuch

mﬁﬁ%mﬁ@@e\ﬁefﬁﬁa tHRRes QRRYRAD el 1R6S S RN cthylene
ou

material of the 5 films should possess thermal resistance sufficient to

Vi &erataers &?@%&&%@Mﬂgﬁaﬁa@é@gm}lﬂe@m@ from the
Wﬁmglwmﬂ OB vRgiHdEnanpies @E@yshsﬁﬂm diefilmsinaes;
fro tet afI PTFE) resin, a et ne and
e R R B Gl oS S Tt Al M
ﬁ@ﬁﬂﬂbroprﬁwﬂbm% Py f fudypriniditiemafitiovrdtd Iéssraa@}eélh)ulﬁn method of the

?ggn{ %ﬁ}@nfﬁ' Sthé%l% %F}ozs %?5%%?1%%3485 SE’\'?E e?l!&%'ﬁ‘essﬁi‘c%ne

olypropylene fi y one si & of the printed-circuit

lseErRPYRGE. de Hie telopanblm diitdiasited @rﬂmrmw@ntw thé\ffitiopHiGieding
isArRYeREIBILCOMRES WIR Rty Labie SHERGHEMRAGIIORyiIP ﬂﬁﬁrove reliability

release film 40a that is fed to the upper mold 34. Additional feeding of the

i sslingimdotsiefomatien gidnshieebyrlfcirihoning wmw&wgles in
r@ﬂdﬁbigws@ w@e@m@m&m&mh :]pzkrm@ilmeﬁaf ri]ia@bﬁ@nyd @f&%}&é@ﬁyb dofthe
albsorpi formiti the. thickness of the printed-circuit board. 12
GEIETS o A B B TR RSB GPAEE B RS SRR T P Ry only of
hh@\mimspéﬁmm@mambemrrmd@aﬁ\ammthe supply only of the release

toth 0 Ref |

o e B A AR R AT RIS A28 e
\ﬁﬂmnéwgd]d%mmk@i@ﬂa@md@gmmsk@mmwemmw@aﬁw%
40R 465, ShovadRihe aleawingn the iR feecing \AVRLS A22448 2And '{Qm.up

take-up rollers 44a, 44b are located on g‘%gsne sides of the mold. |

fRHTEdtmg B ifes otk othepnpiite FHskP b meldakdlispiondreding m@er Aaof
Wespsd ol avsiale piRieNc3A4whitaiathed to the movable platen 30, while the

film feeding roller 42b and the film take-up roller 44b are attached to the fixed platén 20.

Tn such an arrangement, the release films 40a and 40b move from one sids to the other side
of the mold. The film feeding roller 42a and the take-up roller 44a  of the upper mold are
vertically moved together with the movable platen 30. Reference numeral 46 designates
guide rollers, and 48 designates static charge removers, namely, ionizers, that remove
electrostatic charge from the release films 40a and 40b.

[6030] 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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film feeding roller 42b and the film take-up roller 44b are attached to the

fixed platen 20. 25 In such an arrangement, the release films 40a and 40b
move from one side to the other side of the mold. The film feeding roller
IR EREEake-up roller 44a of the upper mold are verticali§ Fig9eR4/018548
together with the movable platen 30. Reference numeral 46 designates

guide rollers, and 48 designates static harge removers, namely, ionizers,

ihgisemaved alasy apfatibatbarg® dnohe thidireldmse Shnfad 0Athndltier30
0030],The release film 40a fed to the er mold 34 is,fixe

RO A 2 PRl B o R P S RO BAIE b

tHaas der daoporfatic niper lowé Bérridsdaecnpitbecinpapbelder dAdenst pores Bets of
RPSNELL sedpReLSide siifacesLhiie Atk 36subREAMNA 18308 AHS air

connected to a suction unit located outside the mold. A seal WO

RO inaslpesTiimAGs s bespalisd g Axskonte drinner spifescn ofdes
Ra@ndhslidnginsessudasal dpsramperden oy entipakane Whaiatn to

is sucked through the airports 36b. Aépace is, formed between the side
thecRsiMAENGR e TRSRPRALERRSEES 8t The ATRRinORi BRGS0 Saagrate
Jaepseafedhitr dastpplhaft tompregitChiarsite air furisbodendiiseiieltadilitate
suction of air through the air 5 ports 36b,the release film 40a.can be
SgBﬁ?éﬁ%ﬂ%&gege 8%1%£ El}ﬁ‘e w%r?légr)n%él? Aces ofthe Tholdi #\%ez%lﬁleﬁ,'which is
f@0dngd byrefolipeingicld G4caiptiehefdhenpethad ofithedditinhico foneealing a

SHUGHON ACHMIIG SHEHAR HIULFAWRRIeI 40516 aiRajts 362 and 36b

may generate compressed air. Supply of compressed air to the airports

IsdasnidiB el widlerat hemeold ép Hradrdhivmnthe statpsdinplohsmpyable platen 30
warking iﬁ%f%fﬁ%ﬁ ahiberanidn 109031 edPuing e, BHIR3C PR Qlte, the

the method of the invention for sealing a semjconductor device with the

rgkassrifasAivedit@asasivisdrrRdha werire sbersnthroneih while 2
é@xﬁiﬁ&_fﬂtﬁtﬁr@hﬁm@élﬂ@% placéhentoavatiedlaien 36, imbﬁmémﬂmﬁ@%vice 16
State, in which jt Is at Its uppermost position. In this st the
R RS e GO TR A SHAS LI MG RS of the
jeasel] whill Fik51sdmisdedittomiélioshtGighplanedhatertive liowELtaivs a state,
23..% emiconducto ' is.Jaj the. el  fi t

lélov\glélr% t%ee SUFface of t Og ?%’é&gaé%g%}%ﬂ %3&3?3]'3?8 ﬁfﬁgg}%ﬁ tfﬂggszlflr e%t@t%lgwer end
farsl gt therdarigter ffom The rdeass filve 40 isHedvio shernsking snfaee thicthe mold,

fiEleass éﬁe&é@@r&g%ﬁ%mm@g ORdegh R ‘Eﬂn%éﬁ%fiﬁ(&é%& Fixed

end face of the damper 36. The release film 40a is fed to the workin

e dbe lormend dige ob e lampsistfoned thibastmm b herdoasuiimfioa is
86k tha relepse filmtadismlased madifixper ntadhr:lowesfndiace afthe

ttggeg ?nrgpdegfas%gge %Eé ?eeleige tiTOeatilgesx{t%gz%gﬁyt iLrg]ﬂ4a%g is%retchable, under effect
of suction it can tightly fit to recesses on the inner surface of the clamper 36 and the
working surface of the upper mold 34. The air ports 36a on the end face of the clamper
36 are spaced from each other at prc&etermined distances and distributed over periphery of
the upper mold 34, .
[0033} The release film 40a is fixed by air suction on the upper mold 34. A curable
silicone composition 50 is supplied onto the printed-circuit board 12 of the semiconductor
device 16. Tt 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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fitted and fixed on the inner surfaces of the damper 36 and the working
surface of the upper mold 34. Since the release film 40a is sufficiently soft

a%ag mgée, under effect of suction it can tightly fit to rece%sﬁﬁ,%a J}ﬂ‘fss 18
f the upper

inner surface of the damper 36 and the 25 working surface o
mold 34. The airports 36a on the end fa?] e of the damper 36 are spaced
from each other at predetermined distances and distributed over peripher

P0G uppBisntoithsaafeobaprkiindhesteimbaehrsaruerpraipcdnem o is

QRS BRSO bt SHHIRDIE A 5HIERNECANARISHIOTRE farSHPBEeARRAL is
the printed-circuit board 12 of the semiconductoy 3@ device 16. It is

OSSR SABIE S R AR SRR EHEd o SRR 4Ry ich the
epaspeliiadsmiveddoenvaidmel dhdhersealidfRpadetaycianiper a6 is pressed

di . imilar. i ice. WO 2005/062368

S S P VAP L SRS R A%, (Dl gper mold 34
Wtlaret tyee sechitionphsition dé viceplseslatpmgshbsitwe ére traiplspe phitidnolding
gﬁa%&‘?s ﬁiss%g%%aq;mgdﬁ tﬂ@@lé}ﬂfﬁ the Mol dhatds, SR dnithiso is

awing to the left from the center line CL illustrates the state, in which the

eppwrasrsitibydhs vroveeeldWhanstbealnyg tndibe melditacases th&dianpdhe

I8 HigRSSER ada Sk QRN CirGh AeaitvidahihgsemisRNuGIed
evice 16. The upper mold 34 did notg}et reach the positign of cognplete

davrpiag ibeital fEnprpPri ot thi SRy Hepdte et Ly wper
sealgckbyibe shmgidGotiketouithble silictnescsiitpdsikienckhisstoppers 26.  The

compressed by the er mold.34 and begins tq fill the. molding space.
TR B R TAONT 08 TETPEG8 B TR SRR e Lo ST e SRRAL <o
Wpehawetdbds sithifine cbnplosiiiow &gt endilibih g kpavei nggpositiqrediet thisined
%%fi iPn, the end faces of the upper clamp stoppers 39 are in contact with
the*end faces of the lower clamp stoppers 26. The clamping force moves

tﬂl@iﬁ?mp@ﬁﬁmﬁn@tﬁbqg@ﬁnﬁd@élﬁ&ﬂﬁmMnﬂlspréngﬁrgﬁqcshidinahéhﬁolding
curapie siicong co QSItION 18] mMOolIgl ace acgquilres a
IR AUSEORCA TR A0 M RTEI0ARAGE BN S0 vecd for

teeakingcitin Bingnsios moldingsnrsldings Spave lis P dcedthe laftibsimedie center line
h&i9h R0 MRS WA IS FUCARR GRTNOSLIBPRHSEE I SERING AlS e mold

entire molding space. As shown in Fig. 2 on the left from the center line

Gt aEomsrgaiug s disarperpadisarbergessmnidd4ossarreisie belawepnost
thesiisResRRldn3dutowaiRb b inaansHisABRRRAMHIGY IR tlRRaFFO I ding

34 descends to the lowermost 20 position, so that the curable silicone
&BfiPosition 50 completely fills the entire molding
[0036] Since the periphery of the molding space is closed and reliably sealed by the

clamper 36 via the release film 40a, no leakage occurs from the molding space. In the case
where small steps are formed on the surface of the printed-circuit board 12, e.g., by wire
patterns, these small projections can be absorbed by pressing via the release film 40a, so
that no curable silicone composition leaks outside the molding space when the moldisin a
clamped state. Due to its resiliency in the thickness direction, the release film 40b on the
lower side of the printed-cireunit board 12 also can absorb deviations in the thickness of the
semiconductor device 16 and thus further confribute 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 filis, 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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space. [0036] Since the periphery of the molding space is closed and
reliably sealed by the clamper 36 via the release film 40a, no leakage
occurs from the molding space. In the case where small steps are formed
w0 thesasirfage of the printed-circuit board 12, e.g., by wire 2B(rateesms)13548
these small projections can be absorbed by pressing via the release film
40a, so that no curable silicone compgsition leaks outside the molding

Id is | | . » -
e R e e

rprioned foimohdnparimoldls Sanrmtios sfihgavlatrsim e fredhe 5odfige
s&%ﬁﬂ&%&%ﬂ%\a&%éﬁaﬁ@mﬁmmgwm@ o aliahitiyoh and 36b.
|

sealing. 30 . [0037] After the mold is closed and the curab)e silicon

Adbripesmidsh isonerbhedoah o iRrsIANS SRR AR AR EalgE 442 and 44b are

258VRICONEIAIY ERYiGEATAI A0S maviol fiemtitheraddidnSincmotbtljthevasith the

carried out tférougr[h the rei&ase films, the curable silicone composition 50
SERlEL STHBICERERYISHAGISrking surfaces of the mold. The release films 40a

[00EEH0b Sambemisiyr\10i2008/982868 PET/oRod0A 81858t nvepéieredre
Shfomdhe mojd.seshasihe srAleHeamIEadus eSS0 GARGEhe upper

easily removed from the open moltl. Separation of the release film 40a

frroroftthe welidnyodurtaseisconade fbld bdivisbabesmladeuipendusiop deyices are

o%%%@&%@ﬂfé%ﬁﬁé@@c@ﬁ%oaﬁf@ﬁﬁ@%@éﬁt'& AResHARaptld aiaksngs
42a, 42b and the take-up rollers 44a and 44b are 5 activated, and the

helfeeenclinmel shbLTRRISA 0P ARAURTR 6488 Hbm THERfTAN S5 SITEFA A tha dicme
ﬁﬁ@!ﬁﬁ@?@ﬁi&g{]gﬁgtor device 70. [0038] Semiconductor devices 70 sealed

by the method of the present invention are, shown.,in Figs. 3, 4, and 5. ..
8IS e ABIFRORESS ekl SO RERAE: SoF e 2P e sl nnson, o
sieales predvitkisiaisthanececfiaindrid vdimosedledsethic sedicoishudiovidaps 10
are 10 ohtained by. cutting the printed-Gircui '
e e S S e S AR R e
16 uttiegvaarisheschsigdoondusjon diging csale ackled incthedndstdvp gag]nita.
@ﬁj&?ﬁ” in 5&&4@&%&9&&%@%&MW&{R@&@%@&&%@%%&@%@@azsmd

rality of cavities 34a that correspond to positions of respective .
wenticwndudie Ehipiueh saigmine et i den arda FrpRish it 7L vidual
SReME PG faeRRkINERRET Rishetedy Otalwi @sintiacCkireuit board along
semiconductor chip 10 can be, sez%Ied in Cé?e ir#jividuala}(aza%vig/ 3,43. 1[994a@]dicin ‘
e hieb et BRipY LERISERAM STen LRt BBy o by e ABove’ * “ome
methaskeaaisowa in Fig. 7. Such semiconductor devices 70 also can be
[SGeUE)&]rated nc;[gré évslx 1%81'16 composition that is used in the method of the present
invention is comprised of the following components: (A) an organopolysiloxane having at
least two alkenyl groups per molecule; (B) an organopolysiloxane having at least two
silicon-bonded hydrogen atoms per molecule; (C) a platinum-type catalyst; and (D) a filler,
wherein either the component (A) contains siloxane units of formula R8iOy; (where Ris a
univalent hydrocarbon group) and/or siloxane units of formula SiO4p, or the component B)
contains siloxane units of formula R’Si0s, (where R’ is a hydrogen atom ora univalent
hydrocarbon that is free of aliphatic unsaturated carbon-carbon bonds) and/or siloxane
units of formula SiOup, 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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products by cutting through the cured silicone body 72 and the

printed-circuit board along 20 the lines between the adjacent

semiconductor chips. Cutting can be carried out by a dicing saw, a laser
PR BE%5B41] A curable silicone composition that is used FETAR2004/018548
method of the present invention is comprised of the following

components: (A) an organopolysiloxanézhaving at least two alkenyl

greyips epresaiet bleyiiB) grourgalivhglygintatenleginup stdessh s, hexenyl
ilj - [ : i -t talyst;
B SRERGHENE PR, HPPIRACHEVACELILC L8 RIS IO SENANE

oresienaef fos rigahdieresRnsanpanedieht Pl giouplpana/tarminals
sheRRA HRik LI MR AR QLT HeERMBERNLHR) ERNIAESSUNAREG b

ormula R'Si0O3n_(where R' is a hydrogen atom or a univalent

units,of
RS o BT B OFE L AR EA i SRELP B BB FsoRE oDy
RRobie, ?ﬂf}bl%f@lﬁﬁg péﬂt?l@?ﬁl{i%&i&glﬁi @%Sﬂ@?t’%g{lﬁj@%‘ 212 Bﬁﬂlﬁr%@%@ups;
cqntains orementioned siloxane, units. ampongen
RS SRR e S R e
gikepyiriosthy heonpsjeculeiher sl rybirs ghdoofmetinyianents(A)chl@opropyl
%%%é??%%%ﬁ%?@?%%#?%@é é? séélépﬁﬂ%%éﬂ%éﬁ%%%ﬁ?d gty }s/.l ny&)f these, most
groups, alfyl groups, bttefyl grdups, pentenyfgroups, fexenyl groups,
arrdcrdlnars Mefbrbscuph e iR BgPRFJupeRrReni 4D preYdraisie linear,
Bandieg sesiiorsnidhe aﬂfsaymfmdmﬁeﬁlaam&%(@eimxaﬁ&%a&g% have

at molecular termjnals and/or on molecular-chain sides. Silicon-bonded
Grobpe Ot aallvbridhat s Berstusrathsdorras mpsRE fermylARSiOsn
bﬁmﬁmnmmeh Fm@mm@wmwl Si@x@@Lugﬁﬁsa}zﬁ,ahe&mhb@si
enty] grqups, hexyl groups, heptyl groups, or similar a roups; pheny
e s SR R o e op i e o e
benaykigedslipfienethy) dkeuyisgronsiniid ﬂ' r@ﬁaﬂwlaglwpl gf&iﬁ’@rﬁﬁ?ﬁﬁﬂbﬁenated
-C r 3. 3-triflugropro roups, or.similar
o R o et R T o o
ahd-pHewgt epdapbeiGomparainal Alrength bbthe avind sitjcbnahotbipdnd etidling
| ' | C It i ended to. hav.

e e o e L

ORI RSISE DS PrafitiaRes.avdforkijowithi tmtsogd ofii e S 00020
ipanslrareiiese, BEn B AR AR ket
gloxnys, waiken§iroviest B droupshirutkasgripsilanddigiogeratestedlky|
PR pHS A1 110 SR el ERPIE G RIERA HhafPR308. o Viscosity of

E:O%Tﬁ onert orgxg;[mtioned component (A) may be exemplified by the following
compounds:

a copolymer of methylvinylsiloxane and dimethylsiloxane having both molecular terminals
capped with trimethylsiloxy groups, a methylvinylpolysiloxane having both molecular
terminals capped with trimethylsiloxy groups, a copolymer of methylphenylsiloxane,
methylvinylsiloxane, 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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25C. However, 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 50 to 500,000

waPasssralgrably within the range of 400 to 100,000 20 mPag\Wh6k/018548
component (A) is composed of siloxane units of formula RSiO3/2 and/or

siloxane units of formula SiO4u2 its weight-average molecular weight as

cqnv rted to, stan re e uld ff\ {oxorh her than
fg f’%? refrien |one om one é X/Sb e&%rmrﬁﬁ‘ieaﬁ by the
oﬁgﬂwmimawwpm wnm@ewmémﬁtmmnm mspistextakbatee following
fodmgl th)ﬁs §>8neliwﬁi% 185%18‘ rl%t&%ﬁﬂ%@ ?&Bﬁg t\!&gglymer composed
rrmeat?w lviny

yIs oxy groups a met Iﬁysrloxane aving both molecular

ﬁerhrme@cyeéﬁ)mdewm@rhﬁéhﬁ)f@m@ oupsles SopRiyihbegrd SiOy,; an
olBRINIRREBYIRIRR & Eﬂ@éﬂ%@@ﬁﬁn@ﬂﬁtﬁ%}ﬁﬁ%ﬂﬁﬂ@@ﬂﬁeﬁ@ﬂﬂ%ﬁng
oC

both malecullar termmal;s d with tnmethylsrloxy oups, a

Sextiprver R BiyiRsahstfRa Sl b SiORSBROB T HETATR SO LA PIE GoSPaReH of
sarghmtrmmml wﬁr&wt@tah@gnﬁe ?I?ﬂ“‘“‘“wl yshaxadeiay) rfnlgm?ﬂxmsateﬁtﬂﬁxme
erminais ca | ime VINVISIIO ou 0 mer
SR e S s e e AR R B
regappathwithlcitisthyhdrhdsi mypgomgps,h@ edipolylrgenups, such as aforementioned
en S, |

ST ?é%%%%?ﬁ%%%‘é B e S o, i

thmimfd fvithudnen B isitest ek zmanpe e amsdisied @pBtymer
osed s 1%@@@% rggarﬁ,% hbnthedllowingfaid Waen-bonded

1/2, and Si04/

i0j/2, R2R2Si an organopolysiloxane copolymer

hﬁér%%s%@nérgn ndigeRsiiansIRF Sie RN forieag atoms in
cBAgsResti Qi) manst ﬁr%& oanrdlesgRpepelysioxele: copalymseaomphsiadides.

f sil t ted b follow R'R 2/2,
SR g R SO L R AR e B LRk B raen
grepsegented mmrﬁmmrmemmze@ﬂmmmmw or
t ft fthe il
She R Rl e
Trheamettsd rayti@rmplsgm@h as miestanederabise Faopangtt gRoupay biyt gringss,
realovh grouRs nangbalogenated, Ak GRURSeF HERRIMIP iR SR AROYEost

ormulde; R2 may represent alkényl groups similar to those listed above.

mﬂﬁlﬁﬁﬁﬂ%@ﬂ@@cw reialbrismshery sk st P mprssdfstoxane units
§! H&@&M%ﬁmﬁm&n’@r@mmfom@eﬂsuﬁe@m@ﬁamepsf SiOsn

S|I|con baonded hydrogen atoms in coméggl ent (B) may be locate

0]
RRIBE PRI TS SRR Oh FRRFSRETES Hiogiég tnvalent hydrocarbon

groups free of aliphatic unsaturated carbon-carbon bonds, such as the aforementioned alkyl
groups, aryl groups, aralkyl groups, and halogenated alkyl groups. When component (A) is
composed of siloxane units of formuta RSiOs and/or siloxane units of formula SiO4p, (B)
cotaponent shouid preferably have a linear or a partially-branched linear molecular-chain
structure. There are no special restrictions with regard to viscosity of component (B) at
25°C. However, 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 106,000 mPa-s. When component (B) is composed of siloxane
units of formula R’Si0sy, and/or siloxane units of formula SiOyp, its weight-average

molecular weight in terms of standard polystyrene should be equal to or higher than 1,500.
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15 Silicon-bonded groups of component (B) may be exemplified by

univalent hydrocarbon groups that are free of aliphatic unsaturated
carbon-carbon bonds, such as the aforementioned alkyl groups, aryl

gt Y68 groups, and halogenated alkyl groups. The mREAAPAp4/018548
phenyl groups are most preferable. Component (B) may have a linear,
branched, cyclic, net-like, or a partially¥ranched linear molecular chain

sindsiure. Mbst2enpreiel ablepaneds @) chads e patihfiydiratefaddinear
éaructured%_composed of siloxane units (T-unit siloxane) of formula
and/or siloxane units (Q-unit siloxanes) of Si04/2 formula. In the

absibylbdnoenRohsprasenietiva ik malern e oninalieraphgdimdarbon
HIRKBS 186,91 ,%W@&%%m@%%wg%%wéﬁ& A siloxane

aforementioned alkyl groups, aryl groups;, aralkyl groups, an
%v%@%%g@m%m%m&%%@s FeHRs o eepelymer of
ﬁé&%ﬂﬁﬁdﬁ?i&ﬁﬁaﬁ%fﬁfgtﬁmf' bl&lﬁn&@rﬁﬁ%@ﬁﬁéﬂﬁm §iR &Iii&a@mb b i%ﬁill

component should prefera aye a linear or a partially-branche ]
A @%ﬁéﬂ&%%ﬂ@ﬁ&fﬁ%&lf RAIGPIOYARG having
be@mnbi:eoulsctmﬁﬁmfmpmﬁwﬁm @ﬁhyﬁﬁﬂrdgmﬂw,gf@hb@tiefopplymer of
{ﬁ&ﬁhﬁﬂ'ca'ﬁja%” ol a”fﬁe%rﬁﬂos'kﬁgﬂgv%Odﬁ’oﬂé‘% %‘é‘ﬁ"”x% CO”@J“O“S !

e Bie | Pén, RG]

ar a ; i
able silicone compos it'Is recomten ave avis océzp&’ with

WitsitHey drosgest oSy teraaB, 000athPabewipelysdmpurieniiBhithconiroded

sy A S S L i

pRERRASH REdaBERa Wate ERPEstRRsd iy e i bpwing Gomwier R bEI062 R BHSION .,

ifd BAER2 0RA4pR8y i laR4 edpparemaentioned Sommnone TR} PRYRGd by
xemplified by the follqwin compou.nds;amethylhydrpgenpoly5| oxane
eyl %B@%ﬁa‘? s BA S B RRAAY IR FoRpNsT

mnwadlmf@flﬂxeﬂewhﬁ?fqgemﬁﬁﬁiﬂmrfeh : lm@h | _I'mﬁﬁhmlﬂlwmo@t}aaang
olecular terminals capped,with trimethylsiloxy groups, a copolymer :
OO A R L GO OFE AL Lo RH it tp TS by te
fodboininp GormpmastcB U Garsnind I8 $i0gkent wittiurimétivylsilootgediips, a
dinavnaie Loxane daNIBe. R0 R SEMATASIINAIR CORDEL Wl uoiyatcn:
dimethylhydrogensiioxy groups, a copolymer o mel’hylpﬂ% n)ﬁglfoxane ana

dresathendxames REWhGaotkenyl ccelas wrehinatboappadiond dove.
@isasihy hysfRgensioxyarevas avaatby! EQE&%&P&W&&@&%&%‘GQ&& botl
r

molecular terminals capped with dimethylhydrogensiloxy groups, an

BRGHROBLR AR SCBSR T RIHHiBse i STébleameTin R Fstisaningvithout
by ibadolfowing foantas: R ESiCEAR(H LRHNDE heed MESIRAIRS G101 to 100

B B R PP S BRSSOl asaln i represented by
[0047] Component (C} is a platinum-type catalyst that promotes curing of the
composition of the invention. The following are specific examples of such a catalyst:
platinum fine powder, platinum black, fine powder of platinum on a silica carrier, fine
powder of platinum on an active carbon, chloroplatinic acid, platinum tetrachloride, an
alcohol solution of a chloroplatinic acid, a platinum-olefin complex, a platinum-
alkenylsiloxane 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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the following formulae: R12HSiIO112, and SiO4,2; an organopolysiloxane
copolymer 15 composed of siloxane units represented by the following
formulae: R'HSIOv, and R'SiO3/2; an organopolysiloxane copolymer
FompeseekaBsiloxane units represented by the following formgizmrzoc4/o18548
R1HSIOv2, and HSiO3r2; or mixture of two or more of the :
aforementioned organopolysiloxanes. 15 the above formulae, Rt may

[RRE] sentMRAlsHL (YR eAHRO M BsRNRS SIRRIRAR @HQRIGHRURS SYER

as those mentioned above. 20 [0046] In the composition of the invention,

TRAHPLEAPIES SHaERREENsHTRS Sh™afIBRPEHAR e RIFISH AT R ke present
d&ﬁpﬁﬁﬁml’i‘c inpedesiR ensat ﬁﬂﬁahﬁm%ﬂng mﬂtg@ﬁ hnmeﬁ%a{fﬂic

chanical strength,.component (B) s e used.in an amou 0.
S S B b O R LTS EERL ) Gr B K BGABER B 145 500
el #FcBopmxienbly, (€ )hs angtatintite-fpwmatalyst that promotes curing of

c . he i o0, T . .

e B o M S R e By
prshatistlorrengiicy phyrien! preecpiswabiheicpredisilincon badnctid edilamay be
uprRiptpisacic: Rlatinub iekech RdeR AR GRS BILEIN £ Bnforcement

chloroplatinic acid, a platinum-olefin complex, a platinum- alkenylsiloxane

T PR TR TR HiRacbergmpitttaftrmium nitride, or a similar
thépreinantienes AP ladiaLsvitpeosptal st RPBa YRl PRRRILBS Hfimilar

articles not exceeding 10.m. The thermonplastic resins are exemplified by,
SR RS FLCNGR PRSI S DR, LA HARS PR KA P AR Bpar Eoor ke
fidsin sili@@@e&@ﬁﬁﬁlﬁ%ﬁ,&}]@ﬁﬂ' 1388 @ewmsﬁgﬁa&@wdm_m a similar filler
AR5 a0 BLINE IVENUPRCHNRRNSIL LD PRI AR URSRM By
amount sufficieént for prémoting curing of the composition. In particular, in
argaprEbeen composisenchrpopeterdisisyblass irjasgblvmglmativyetnasilazane,
dhie amount of metallic platinum contained in this component, in weight
units, stays in the range of 0.1 to 500 5 ppm, more preferably, in the range

0o 50 Ppste Frromosr e lsBlieiny il harerarkioitha gaeynonyehich

dHi’ﬁEih e&&ﬁiggﬂﬁm&m&gm\wg imtgefﬁ?igaéiﬁﬁgwﬂn@ﬁ@m dﬁ?%ﬂﬁ@ﬁ?ﬁ?ﬁ @ik point
the, cured silicone body. Such a filler mayhe comprised of fumed silica,
Precpi %%m,%?%ﬁwbﬁ%m G IR EPRE S eh o picone body
dtainiBfromaie owdstosilidde itvideiohpitds rittisleneatism towii Rifigenat (D)
a grilmilaoru}lgethueairpogroan%gc %e ggl% gold, silver, copper, metal-plated resin
powgglr, Or & Similar electroconductive filler; glass fiber, carbon fiber,
eesibm whislkengperitosimifainibgrelikte sfitter opiticwrl ewesgipgoter tiNyioay be
TEERIRANARI AT UG HEESHR QNEST AR SRIPLA I Eindling conditions. Such
inhibitors can be represented by 2-methyl-3-butyn-2-ol, 3,5-dimethy!-1-hexyn-ol, 2-

phenyl-3- butyn-2-ol, or a similar alkyn alcohol; 3-methyl-3-penten-1-yn, 3,5-dimethyl-3-
hexen-1- yn, or a similar en-yne compound; 1,3,5,7-tetramethyl-1,3,5,7-
tetravinyleyclotetra- siloxane, 1,3,5,7-teframethyl-1,3,5,7-tetrahexenyl- cyclotetrasiloxane,
benzotriazole, ete. In the composition of the invention, the aforementioned curing
inhibitors should be used, in weight units, in an amount of 10 to 50,000 ppm.

[6652] In order to improve adhesive properties of the composition, it may incorporate
adhesion promoters. Such adhesive promoters may be comprised of organesilicon
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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made from an organic resin; or the aforementioned fillers surface-treated

With organosilicon compounds such as organoalkoxysilane,
rganochlorosilane, organosilazane, 15 etc. [0050] There are no special

I| R85t the regard to the amount in which component?@JyXERen4a18548

be used in the composition of the present invention. From the point of

view of sufficient mechanical strength &rﬁphy5|cal properties in a cured

silidcnm b gyefolatdingd fie mdhepognppsitfontbétherin dentitirsidbigpromoter may

d d
T W I T T
@mmwaiMnr@gmmmg thanrrsited seaipbgtiotadiproelae sigragebon groups

?({e%kr]egsented by 2- methyl 3 ﬁr;!g&ﬂfgﬂ%ﬂ éﬁ %nethy%ﬁe%l pgmups

prisagRaed AN SrSIPB 4 ’&W’&EW‘%’%‘%WP@ hv&t}arws or
3iigimayerdot 2ikhexenps; m(ﬂ-@psmw&mcm@ &ﬁm@mﬂ 3-(3,4-

1,3,5,7-tet thyl-1, 5 7- t travm etr | ane .
P AT & S R U Ao -onysilamy Touty1
Wt@mmommpDMhMmmﬂ@mmrmwm

curi inhibitors houldbe use namount Of.

G A S N S T
conigioBigeniveleTd piguueEieans; sobadreasivatprsnibiepscsuable duthasibe
B@f&ﬁ&%ﬁé@%@fe&@ﬁ&ﬂﬂﬁ%@eﬁﬂ%%‘ UCOR, FAMRRALIRES IR ERL I Pihe

components (A) and with at least one S|I|con bonded alkoxy group per

HOTERGRIoPR %@ﬁ@ﬁﬂéﬁm Syt dpskipRarheR BEOYRpPe Siniaty fgnt organic

@@ﬁ@q&m ERARSR, a%ﬂsypéﬁbﬁl;w UPss deEeRP¥oh8EdURS: tﬁ@&?&\éﬁé@ﬁ@ﬁe@&%&msmwn
methox ‘r"% hoxg éroqu of WO 005/0623686P§T/JP2004/018548 16
DRYE REPBR A &

ERBRPYTR S, FO Y Trsdaribsitiisse
psaboitionapondntalkegd gpﬁ:mmsmmadmmh@m atbakk Gy oS

d‘rtnhe afo ementloneg organo: ilicon’ com[p%u lflbstltut d or
cT n%f% ?V Ous 8 S{Tﬁt 18 recommended to ¢ bSS F] OremMen; IO
unsubstituted univalen rocarbon groups suc € aforemen |oned

atlgyngﬂlwps %Mm%@&gps&aﬁyl@#bmmamyﬁ@m upsl radogewited least
Qf m%gix&?@mmga L%&%HB%? %Qiﬁ&’&ﬁ/ DAl SERIRS. O
S|m|Iar y S; 2 (

cidoxyalkyl group 4-epoxycyc ohex )ethyl roups,
SLESNES proRdspndEeyesdesg exgaafisjiogregpetigomers
ﬂIQ}Qﬁ(ﬁU@ﬁYiﬁWbM@%@ﬂ@W& RO CHALRS Y, %W&'é@-'hke molecular chain

oxysnanylalg/ groups, or other epqxy- containing univalent organic

Sr8aEe S RreHRGE RSB F A GRS RE Blolirlar heRpsahsapct oearekHibly: The
uftikaienti ongdoigaesiisnaochydioge natbesdiisifiedeyable that in the

glycidoxypropylirimethoxysilane, 2-(3,4-epoxycyclohexylethylirimethoxysilane, 3-
methacryloxypropyltrimethoxysilane, or similar silane compounds; siloxane compounds
that contain in one molecule at least one silicon-bonded alkenyl group, or a silicon-bonded
hydrogen atom, or a silicon-bonded alkoxy group, a mixture of a silane compound having

at least one silicon-bonded alkoxy group with 2 siloxane compound having in one

- molecule at least one silicon-bonded hydroxy group and a silicon-bonded alkenyl group; a

siloxane compound of the following formula:

{ (CH,=CH) CH,S10;/} , (CH;0,) », {CH,— CHCH,0(CHy) 58105} ,
NS
0

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

formula:
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aforementioned adhesion promoter at least one group per molecule is
comprised of the aforementioned epoxy-containing univalent hydrocarbon
group, or the univalent organic group that contains acryl groups. It is

KOEoINHYsNLgad that the aforementioned organosilicon compQuRgdsehVRissss
groups reactive with components (A) and (B). More specifically, these 15

can be silicon-bonded alkenyl groups qqsilicon -bonded hydrogen atoms.

For better adherence to vario ended to chose
?a%ag}ilﬁéﬂﬁ %“06 gé\?ﬁﬁa Lﬂcl:%o}fﬁbjg% ﬁr%%f?ﬂ%s? g%fg hé&e that contain
unlvalent organic groups with at least one epoxy group per molecule.

xamples %Lé&ﬁres@laaeﬁé'&&ﬂ e%ﬁ}@%%a{am%@mm% adhesion

compoun s*and organosiloxanes oligomers. Such organosnoxanes

whigores g0 mizsph vé ihifmecompsrisiyican disayinsa ameiahefegl to 10 parts
ﬁyﬁl&gﬂfﬂ&?tﬂjb%ﬂgWW@M@O%QQH@A%e linear, branched, and

net-like molecular chain structures are Eoreferable The aforementioned

B osilidbithén e Buig et waney B|mgalggzﬁgs of the invention, the

&M@Qﬁﬁ%ﬁﬁﬁ@ylﬁ@mﬁﬁw&ﬂmﬁb&u optional components, such as carbon black or
2-(3,4-epoxycyclohexyl)eth Jtrl.me h silan
M P SE E T e ST i LB B ding agents,

Bﬂﬁicana ,anpounds 25 that contain in one molecule at least one

p qu &4 %Hi)en%oq{ . §rb%rc%1 % 150 QP ﬁi &X%&%ﬂﬁ% of %oahqmds,
bon alkoxy groupg, a mixture of a si ane compoun aving at
le:a@:dmt@ koorbibibnarabifeticosabd Hoias ImiTEr dosipstaeceohip seneameiiied 1a

@fd‘?ﬁ%&%éﬁﬁ% c%%}ﬁegd QM@@@%IQJQH&%%[Emmg components

S|I|con bondl% alkenyl group; a_ siloxane compound of the fol owmg
{oon{Ein (Plermatsprppscnioribay tenpenem (Brapbaegts

383 kale o%%o&ygﬁ@r@)a(b)ta B0 BpERaaskitady eahw@ie@r(d:p Ttis
siloxane compound of the, foll Wlng formula WO 2005/062368
FSCoPATIS PS5 e R SRE G ORI TE D 1o TR 48 S poperate i tht

M%WW%}@&G&%}@&&W&@SIOZQ} do There are no

| re ctlo s with re ard to ounts in adh sion
ig%%ﬁters%n %cucgén s Pecomme ésctiy{)o lse T emS |%a%neaﬁrhnéﬁdn{thmﬂy
ofibrGd wee bY papts dzga\pe@ﬁwemeo Mmmngmm g@ﬁe@ﬂj@\mmg
%e[sp&?%o fhinhelmis Aol dRime %’1&%%8?&%&8&&%{@{/%&%@’0&

e composition may comblned with other optional componénts, such
astiarbserblack or similar pigments; iron oxide or similar heat-resistant

6, dyeg. Hamas siicie@RaeSon of the present invention can be used not only
as a protective agent for protecting semiconductor chips and wiring, but also as insulating
layers for semiconductor 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. 4

[0057} Semiconductor devices that can be sealed witli a cured silicone body by the
method of the present invention can be exemplified by printed-circuit boards that mounts
semiconductor chips, sen‘_l‘iconducior chips prior to elecirical 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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lubricants, etc. [0054] The composition may be comprised of one liquid or

a mixture of two liquids, 10 but for better curability and for curability at

lower temperatures, it is recommended to prepare a two-liquid type
cHPBYEHIBR Gomposed of a composition comprising compon&EEIRAY 4548
(D) as main components without component (B), and another composition
comprising components (B), (D) as mail® components without component

eyidt 'taafesﬁyiafgl{sﬂm ﬁaaﬁ@g séntiventigetich B&%%ﬁ@@@ﬁﬂ%@@gﬂﬁ:ﬁ&i@&ﬂﬂ with a
as two separate. liquids.that ret mixe uring use or recty prio
Hf‘i’j\gé?y[ﬁg‘?%? WFen %%8%&&%03 ?ge%]ﬁa%v@ @uﬁaﬁ}wﬁé@m@‘ﬁaﬁ?&éf&&rﬁmﬁ
be wiikédmdibegthe spriocdodusbghine & sqith aqldingtaiyembeel foteyaiier,
| mixer h iXi i ontinuQus mixing of twao liqui

PN it i b B TS e
m@of@@i@niﬁiméiﬁwémnommimwgqm\mmdm@m@mmyfa
BRGNS FOE BF 19E Y OlEHNG SRRICARAY HOE £ DIRS D Sl 2t with

also as insulatin% Ia%ers for. semiconductor cthips and printed-circuit

BsardategreisahbrathnadhsingIal e thpalis ericontstter mns iy reinforcement,

. pévsd-ebenitheards cieranise MeySResisd rasickians Mty reodkchighthederfin

formts of %Jred S|I|conetbod|e%%and theg/ can be made in the fg‘gg of soft

ST B P PITES PSR P AR SRPRR U PR A FIETRIg atSome

pooyidetconibihe demioohdusiaf ddvisticiy Figs. SxoebditgotdGRa cfsA]the

i ctar devi that can eal ith & cured sjlicone body, b
S e B R R e e
buslefsciratihotndts2 shahivpponde theschipacesinimoridedion chépsdprippdsite to the

%%,%ﬁh@%ﬁ&ﬂ&@&ﬁe&s% 20 SelepmdUeionR{e ek L?a(g%tfimg Pifea-

wdividual semiconductor devices. Examples of such semicon uctor
gesideud Yidlires mpgss ahpplimlibreSpasiiagonniyeatedsemiconductor
seigy eaasieion deyig dhatieonsis st & anai pandielomaAiRS AR Qinto individual

rinted-circui boarg and agWO 2005/062368 PCT/JP20041018548 18
BT R IR SR PR e BRIl e p A 2 exauiple of a
prifuicidveir ChiplSoale Raiths ge, plartaliyy ©ffead wires. In the embodiment of

9.3, the.semiconductor. devices are formed .by.wire bonding the
s R B R, AL SRS ety b
aﬁ@mmfpbemmm@mmwmmmmm@mm
i BIAHG OB RS Ry SRR Rl B AR A SPIADIE Wi
the embodiment of a semiconductor device of Fig. 4, semiconductor chips
WW%W e srohd atdgnyispbstance that adheres to these surfaces. Therefore,

it is recommended to perform compression sealing via the aforementioned release films.
The use of such films allows continuous sealing with resin, extends intervals between
mold-cleaning operations, and thus increases production efficiency.

[0039] There are no special restrictions with regard to compression-molding
conditions. However, for decreasing stress in ¢ircuit printed 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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~ the printed-circuit board via the use of solder balls or conductive bumps.

For reinforcement, the solder balls or conductive bumps may incorporate
an underfill agent. Such an underfill agent may be comprised of a curable
RPNLERSHIgOMpOSition or a curable silicone 10 compositionpdh/#€no4/018548
semiconductor devices of Figs. 3 and 4, in order to connect the
semiconductor devices after they have heen sealed to other printed-circuit
boards, the printed-circuit board 12 that supports these devices is
%F%’i%%%, on the side opposite to the chips, with external electrodes, e.g.,
mm}r balhdaretied ofi theufacksige eftheopdetted deincainsbieisamiconductor
SENELPARIIERLA DALY 0 & gi}@ﬁ%ﬁ% e e IR R gfdcical and
chips arrange the upper si the board, the package can be
divigedtiveciadipletal T@ﬁdﬁ@%@ﬁ@ﬁ:@ﬁ?@é@f@@l@ﬂ@@%@%ﬁ%ﬁﬁ Hiepy

RUNERIRGHi%eDi SROWS REexaMRiRWS a wafer level Chip Scale Package,
namely, CSP. [0058] When during sealing of a semiconductor device with

a ayselallicon badidly the method of the invention in the
above-described compression molding machine the 20 curable silicone
mositi@wmm@s&ﬁwmmmm& ibgedelth itleaveatondbedies or
molding surface the mqld a slimy, substa ce th ere ese .
%‘Hﬁ‘gﬁg‘%"w %BJ gt %ﬁ%rr‘ﬁem‘e‘#g @i 6 pertort C%Vrﬁpressmnrt%e% ﬁs of
sintcitedaiipemdntdoBdwel easpfitehs filEdend enofogbistr fdca s @I;d)htssurface is
contl uous seali ith resin, xtends intervals between cleanin
t

PARdRE éﬁ%oﬁ?u\sxincrglggetsgﬁr%ﬁjc ioh & altgl%ﬁ‘?:ry [gg)gg% Oéfé)%grgr ero
ﬁﬁeﬁp@@é] restrictions with regard to compression-molding conditions.
However, for decreasing stress in circuit printed boards and
B@riogbuctor chips, it is recommended to maintain the heating

!ﬁ@&?ratUWaS“ﬂWd@&%&E%%éﬁil} BQfneRHUEREIMME oPRelRaAlR Ror

he mold may improve a compression-molding cycle time. Spreading of
e acstle SdShTBE U eRS RIS BRAHEFRR-F AT 8%85?&3% cutting

AGrowEvaTuSReRAING AT Bevaes midad-ay ainp oy dixaieampasiiotong side
dropwise onto a r|n ed- CI[ uit board preheated by the heat from the

%W%P’%‘?&‘ PCT/JP2004/018548 19 Examples [0060]
z d of manufacturlng a semiconductor device and the

utt

emlcon ctor device of the invention will now be described in more

(A6 with Telererrestiovaetiinian iy sothps ratvabiiza hetprripenductor devices
BIOS gﬁﬂ{&%‘ﬂ%ﬁﬂ {35V BIRGR RS USRS A BEdRSBIY SRNYNRIATdaVICES

are described below. C[Atgpearance and Filling
semiconductor devices.

ng was performed with the use of a sawing machine (a
product of Disco Corporation; CS cutter, 15,000 rpm). The following criteria were used
for evaluation: burrs do not exceed 10 pm —O; burrs are within the range of 10 to 25 pm -
A ; burrs exceed 25 pm — X a plurality 6f burrs that exceed 25 pm — XX,

[6064] Hydrosilation-curable silicone rubber compositions with components listed
below were prepared for use in the practical examples. Methods used for measuring
viscosity and curability of the prepared silicone rubber 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]



10

15

20

25

[0061] Surfaces of the semiconductor device sealed with cured silicone
bodies or cured epoxy resin body were observed with a naked eye and
evaluated on the basis of criteria designated,as follows: completely filled
aftPSH5686R 88 rface - 0; the surface is 10 partially non-smoothPCAsPImo4/018548
smoothness over the entire surface - X; edge portions are not filled - XX. :
[Warping] [0062] Warping was determif@d by rigidly fixing one long side
dbadsgmicahguaipbligdlieemassemhiyicenl e byhavigh siicene:badiRsecular
cv%ﬂlte&o&(%ﬁ%ncg)&ge\ﬁ E@]rjégg tta% ut inﬁ?'l it into individual sglrrqicgln uctor,
devices, and measanng the Reight of é&%ﬁ’é‘?u%‘h%g‘%ﬁ’a%sea(? hep asiigrne
cfvdresfiethpidgidCittatulity] [0063] This property was evaluated by

cutting a ol \ﬁ@ﬁ icand ices op.a-printed-circuit board
sealed Wﬁeg%re%ﬁs?i ico%%g%%}?ﬁ}é’?ﬁ?ﬁ%gﬁ# ﬁgaloégéa%ﬁz & semiconductor

da0R%s. cOitaganaly plrrara@ditiisrne i ishaiasanyeiahicamamga molecular
Rrertueb ol Disca Carraralin kS Ru e sk R0 WL RS Rl BMRI following

criteria were used for evaluation: burrs do not exceed 10 pm -0; burrs are

FRER TR SR 1885 pm - A ; burrs exceed 25 m - X; a plurality of
burrs tha{ @XdeeCH)E0H;), 520 IOGHTHYBas | a1onSwahig,silicone rubber

sitions with components listed 25 below were prepared for use in
i AR PRt i L e AL FIG NBGCHyeans of 40 Pas
dandild| ivpth intiok-@riap ssenisilicape sl biteneimphsitibnEaag pethads used
fi asuging the composite. modulus of elasticity and coefficient of
LR o DR Aot vk sty s rley e Sty of 2,100 mPess
breparboibnofl Silleo rerRuilb espPeiids idinsd HYQRNEBN0 236Hs;

P20 . 5]\0raan siloxane (A-1): silicone resin
B v B B B QLR B Sl B ooy o 0
sRaddnyipalpstyrantsculad trepiesge aprcdynitie fitethirg@yesags;

SHPBPSItion f Mlépggwazggﬁ_(ﬁ 2.5 iOIrf_ AF'S (CH3 3%)(@\%2#9.02 )
?Siogﬁ)p.SS 5 [006¢ Organbpolysi g(?gr%gvzﬁy )]l(’)g’I |t£o%g ar%:}gl iR solution
eaghlinperage fiomtuldsidrgianstinitdiersmonvegied;to standard
polysfyrengiRpAIEN! geR rmtgﬁc@gewm wRIEARYSE ig %
formula: [(CH2:C§?CH3)2 i0ja]o.50[(CH3)35101,2]0.15 %%%?i %.%?Hem of

5 pm;

[0072] Filler (D-2): fine spherical silica powder with an average particle diameter of
8 pun;

[0073] Filler (D-3): fine spherical alumina powder with an average particle diameter
of 10 pm;

[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:

{ (CHo=CH) CH,S1.05/5} 5 (CHy0, ) 5 {CHy — CHCHy0 (CHy) 3810575 5 { (CHy) 5810470} oy
N/
)

[0077] Pigment: carbon black.

[Viscosity of Silicone Rubber Composition}
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[0067] Organopolysiloxane (A-3): dimethylpolysiloxane with a viscosity of
40 Pa-8 10 having both molecular terminals capped with a
dimethylvinylsiloxy groups; 10068] Organopolysiloxane (A-4):

dirpsiinglpaisiioxane with viscosity of 2,100 mPas having boffy.mglecular. .o
terminals capped with a dimethylvinylsiloxy groups; [0069]

Organopolysiloxane (B-1): methylhydregenpolysiloxane with a viscosity of
40 mPas having both _molecl%lg terminals capped with trimethylsiloxy

é%'{ﬁ;s; 1 5\%% pistiirone eég?gwgfl(t@_x?)s_ at 25°C was measured by a BS-type

foBngivisybrieled(Brégirader by irhgilaxa 0o, selularB S Ropdatiiyi M rotation
I 3-divin¥_l-gl~lsl,3,itetramethyldisiloxane complex; [0071] Filler (D-1): fine
BSAUTISAT &mdRBowder with an average particle diameter of 0.5 m: [0072]

i AW I (M with an average particle diameter
E?J‘%%%tgnéf 0%‘:7%;»5@%%%%@%%?@%}6ripg| alumina powder with an
HFge phtreliliiaphstieons mbYer JoDPATIHARS WER medenrrschbiieiowsith
%&Eﬁ@ﬁ%ﬁﬁ%@%ﬁﬁ%@@@ P60502/0h 19940) GUHREL RRIRTA Curastomete (the
2-phenyl-3-butyn-2-ol; 2 00’26] Adhesion promoter: siloxane compoundr
rEpfuitiERR PR lowily Hinsrigen thsitgetasumsultieHipiaypss-linking after
2RI %) oo b2t GubfeatPnts A Oa(GshiR AR QB{ A3 dde; Fid the time
2%10 /2] 20 0 [0077] Pigment: carbon black. [Viscosity of Silicone
Ribb %M@WW%%H?/B’@&%B%@W%MR}%%@WQ& Y96 Pespesured

Migusishef Gilieanadyibber compositions at 25C was measured by a
BS-type rotary viscometer (the product of Tokimec Co.; model BS; Rotor
Nenmasitadibedfrenpilestidts opiilicp@uRatbitity]of Silicone Rubber

ositi : ilj il . r ositions was__ ...
e e e R R Yo o
wmpHsesignansidingfos fomintet (BIBCHmsinbnast ORI kpkpérap)l i agaie heat-
e N6 BSUE (61409 HRTRSRNIRG R NG AL NER O3 M aticty

egan to appear was measured as [P value (in secor?(?s}, and the time

Whrer et 19006 of itstnonent et oaps ieng vished aatitity fhedr frequency

NGRS ReASUEed

[Coefficient of Thermal Expansion of Silicone Rubber]
[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-circnit board was comprised of a laminated structure
formed by applying an 18 pm-thick copper foil via an epoxy-resin adhesive layer having a
17pm 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
patiemns 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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10 as T90 value (in seconds). [Composite Modulus of Elasticity of Silicone
Rubber] [0080] A silicone rubber was produced by subjecting a silicone

rubber composition to compression molding for 5 min. at 120C under load
oVEOREFHESBNd then again heat- treating the product at 120€CT5P20nELAB548
in an oven. The composite modulus of elasticity 15 was measured with the

use of an instrument for measuring viséelasticity (shear frequency 1 Hz,
stainsateRi&indteoefisianiiatd brspaldipansOmalsSHieannRrResled to the

[0081 Coeff ent of thermal.ex anS|o of the SI|I one rubber pro ucedb
RRTRL B RN g, D08 PR Qo R e

easure
rﬂm&ianlcaiimmai;embbﬁvﬂ;m)mbﬂﬂqm éa;spmgmambmpm@inrﬁ thrhighﬂ“reuo the

8 Rfaiﬁ .k %E’% V|c Les&L%%%%@ HS3R0h Bra"'t'ca'

O
mp e a sem e type shown |n %W&S use

m@@gééﬁﬁéaw les?nbhe% mammylg@lﬁtégmuf@m?@mp@ wemmm@d 4628 g to
okl £ BRI BBigRAtes! %ﬂﬁ[?%ﬁ@e@'%‘?@%f’dv'aﬁg@f@eﬁ%ﬁﬁoned

epoxy-resin 25 die-bond agent layer. The printed-circuit board was

ﬁQ&H’W&%WﬁFFa‘F@H RicRsansieh AReH ey apen iy @ Botiptrinacdhis, the
GRppal- &aﬁmaaeﬁcew@xmemmd h@@luﬁdﬁmn@aﬁm&pydﬁioﬁmﬁmﬁﬁémachne of

e,side of 7 thlck ide re5| f|hn :)atterns Were
SRS R B e BRI Bl &1 56 G dmspned molding
modiing wénheoeteduitith atlesss fiteseeinfoada mmhersmﬁgm@feﬁm and the

| QL iptegzeir wgs%a%qhvxg%{ﬁgtsﬂ%@@ %% Bl‘c%oé%!&%f SoMder masKs ina

e CIrcul patterns an bumps O semicon ewces were
@ﬂemhﬂ?tm@éﬁb@mn@méamdtm%namm&&@Ofdlbmddmgw&eﬁsmrkgf/cmz. :

PRI %%ﬁ%g@%@%ﬁ pidafd 1038 keRib P CO” LR Pheat

divided mnto 3 blocks o Ips in e were secured o the
mnt@ftif@frb biviséma e aMenfor A283Gnts m@pdmweealﬁéq@aum@mgpmmce having a

| I nar xm na
e R R o R B Pl fhcea
@%@t@mﬁmﬁbﬂm Beounopowiendashomae shbwtl el almsﬁlapplied '
ﬁ{%gmggje in amounts of 20 g to predetermined places on a

polyimide-resin printed-circuit board. The aforementioned liquid

&B?ﬁﬁbnen%s%f@ﬁﬂ%@feWWré'aw OFRuRdin Ak aIPRRaBLe, T ol detisal
ﬂﬂ!@nﬁﬁﬁ IPRtESCEHRAAIAIMATRIRE LR BB JowEs dgﬁﬁ){%fpﬁrcd by mixing in

ession molding m of the type shown in Fi he upper and
rl st Mg b A 5 two-liquid type silcons rubber
composition having components shown in Table 1 was used instead of the silicone rubber

composition (I). Characteristics of the obtained semiconductor device are shown in Table 4.



10 machine were coated with release films made from a
tetrafluoroethylene resin, and the films were pressed to the sealing
surfaces by air suction. Molding was carried out in a clamped state of the

j t board for 2 minutes at $0C under a load of 50
g%%@?r@g%?% the mold was opened, the product was remov%d égl f 018548
mold, and heat treated for 1 hour in ag,oven at 120C. As a result, a
sealed semiconductor device having a 15 500 pm-thick silicone rubber
(R348 on the surfaces of semiconductor chips was produced.

Characteristics of the obtained sen]]'cﬁlﬁldlmtor deV|Ce are shown in Table
mnln 21.1.00241 A-—cem Cu '1 3
£

L=) S A LRV LJ-PIU UCVIi.;Cl CFrth
the same as in Prac;lﬁcmfn x?"fmp c t e eice DtIOI’? t%at )é.

Siegeerttbber composifi ared by mlxmg in 20 g 1:1 weight

rgﬂgoggq{ugwwglﬁgg liquid B of a two-liquid tyjpe S|I|core rubbems
composition having components shown i3 "'9“"‘ ] ms&‘c:gdﬁ. thes

silicone rubber composition (1). Charac1er|%'ffcs ofthé11 tain aut

Semiperdnctor device are shown in Table 4. WO P005/062368
PCHIRMMABLIRAR-B3 (R085) Hallg 1] Example Ne. Practisal Examme

1 Practical Example 2_Components Silicone Rubper Compasition Lill
LigOreapopsiysieBreighitt AleFgtiRy Bei@8hposition Prganopdlysifdxarje (Ai)
(pma@xﬁ&%gm& (533 0% BRgagaplysioxarie (A43) (paris.by weighi)

opolysiloxan py-weighty-18-8-14112-5-77

Or&éﬁ%’ﬁgﬁv SlIl;)xari;3 1) f}gsrtbj by \%/et?qht) -3-3 PlgtJinur -type C: talyat
(C-Brifpyomspe Ot (Filler (D-1)®parts by wdight) 6868 68 680Filler -
(Dﬂl&pem)oy WETGNT) 7 (harts by RE@R3) | (PaBS DY WedBht) | - 768 68

-0%}13&@?8}}1&6”8“08 of Sliicdie Ber Composition

14

Filler (D-3) (parts by weight) - - 7 7
Adhesion Promoter (parts by weight) - 2 - 2
Pigment {parts by weight) 0.5 - 0.5 -
Characteristics of Silicone Rubber Composition
Appearance | Black Color Black Color
Viscosity (Pass) 170 360
80°C IP Value {sec) 24 12
T90 {sec) 214 220
106°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]

10086} A serniconductor 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 subber composition
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Appearance Black Color Black Color Viscosity (Pas) 170 300 80C IP

Value (sec) 24 12 T90 (see) 214 220 100C IP Value (see) 8 6 T90 (sec)

64 58 Characteristics of Silicone Rubber Appearance Black Color Black
CHIBRIEHIFRI6RiIte Modules of Elasticity (MPa) 40 25 CoefficiePtDip2004/018548
Thermal Expansion (ppm/C) 120 120 *Indicate content of metallic

platinum (weight unit) in liquid (A) [Pra@dcal Example 3] 5 [0086] A
SEnaiconaLsieL devineswas MEARAeRIa HRsRME NS A IRIREUS3Y kafom?

Example 1 with the exception that a one-liquid type silicone rubber

dBRprBdRS H oA kR ep CBrAISSiB s sB Y ihipanit 20VEs Chuadiesisieg of the
@%@M@M@%qm@i%mﬁmmzsw PCT/JP2004/018548

4 () and that after compression molding for 4 minutes at 120C and a
j@%ﬁ?@%’f’%@’ﬁ?&f% 3 the product was further heat treated in an oven for
J008aT at 120EmChalaateristius: of dherephiairie thsemicanauaiosde isR e

own,in.T 4. [Comparative Example 115 [0087] A.semiconductor
TR P SRR AR RS o2 P S RS o)
thevmgceptipmnenteshaone i Jukl e ppessilisahiastbb of temifiositianthes composition

Vi h ' I a. ed.instead of the silicon
B T TP e ket
dhd 0@Gpositica prssoute:ia0 thgfahi? athverenfopd sitar29 fortORiReatistics of

| \ r ur at 120C. Characteristics of 10 the obtained

gg%%%ﬁ%gﬁ%%ﬁé%%@%ﬁ qsvﬁ%%waﬁeirsl %Igfﬁf%gmparative Example 2]
[ﬁb&@%&é@ﬁﬁ@@m@m%y device was prepared in the same manner as in
Rapgtical Eaxmen%mm heisxaaptionihat & ansdigyiddes %‘ﬁ%}sc%pal

rubber composition (V) having components shown in Table 2 was use

iREfERIcor tHER dhrcsrrentimbbatd asdistihies cilicoss whheakemposition (V)

CRMPEROAQBIRNMIANOIOITANRUIGRA Lit0ks R oF IS SEIEROFRB HIUGPSsition

the cqomposijtion was further heat treated in an oven for 1 hour at 120C.
g?agﬁgﬁ g.ﬁggc(gfnpressmn molding for 4 minutes at 120°C and a pressure of 50 kgf/om?

the composition was further heat treated in an oven for 1 hour at 120°C. Characteristics of

the obtained semiconductor device are shown in Table 4.



the obtained semiconductor device are shown in Table 4. WO
2005/062368 PCT/JP2004/018548 25 [00891 [Table 2] Example No.

Practical Comparative Comparative Components Example 3 Example 1
Exarggle 2 Silicone Rubber Composition Il IV V' Composition

BiyA

5¥6H&foxane (A-1) (parts by weight) 3.6 - - Organopolb/Shka4/ 018348

(A-2) (parts by weight) 11.5 - - Organopolysiloxane (A-3) (parts by weight)
8 - 7.5 Organopolysiloxane (A-4) (part%Sby weight) 8.4 43.7 33.7
Pogahopolysiloxane (B-1) (parts by weight) 3.2 0.4 0.3 Platinum-type

3its by weight) 54.2 52.6 55.6

Catalyst (C-1) (ppm*) 555 Filler (

- Filler (D- 2) (Darts by weight) 6 - - Filter (D-

(parts by

weight) 2.4.2.4 2.4

Adtectieh P
Igmhaﬁzﬁf%

CLE SR L

SWparaﬁve

D.BxfeliddacteriBiigsple 2

ek Rubber-Compos 6 ee-Bigek-CalorBiaek € 7
B aclgnéo or i/ISCO%ItV ? as) 150 120 140 80C 1P Valde (min) 65 70 70
TOengesiiorn>3 >3 >3 100C IP Value (minj) 22 24 23 T90 (min) 38 83 32
12Q@gbaoyammexmp 20at20pwit(dec) 28@ 235 P30 Characteristics

of Silicone Rubbher Appearance Black Color Black Colpr Black Color
C oREERRO WS ARS(O 18 | BHERDY(RAIBEY 20 2 2115 - -
Organopolysiloxane (A-3) (parts by weight) 8 - 7.5
Organopolysiloxane (A-4) (parts by weight) 8.4 43.7 33.7
Organopolysiloxane (B-1) (parts by weight) 312 0.4 0.3
Platinum-type Catalyst (C-1) {ppm*) 5 5 5
Filler (D-1) {parts by weight) 54.2 526 55.6
Filler (D-2) (parts by weight) 6 - -
Filler (D-4) (parts by weight) 2.4 2.4 2.4
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 (rotin) 27 24 73
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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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. WO 2005/062368
P 4526124¢918548 26 [Comparative Example 3] [0090] A per/gpaoos/oissas
semiconductor device was prepared by sealing semiconductor chips with
400 pm-thick cured epoxy resin bodieg i the same manner as in

caI EX e ith the exception that a liquid epoxy resin
E(E% agﬁflovr?a#;V| } %Lracterlstlcs shown in Table 3 5 (CEL-C-7400 of
IEQ&EQIM Chérﬁir@azlccmiuq_@d Jewias weepraneredd ofehiing mmmmmmmch;ps With 400

Al AlIsLSAmR'ESRIN f tes af
andaload of% EIQ /lcm2 thesprorgﬁctwasf%ﬁ% qé};%tr freate (#‘ O\feMththe

fHRCaPHen that ﬁé@@d eHespaSiEtietiEp Gilina btiia euammrmm sintemde Heble 3

@@ﬁt@wmmoﬁﬁ{@cﬁl RN A8ITERIS RhCharpCSHRl e G rahle,

Epoxy Resin Composition Prior to curln Appearance Black Paste

Aries ComBT BB araitiamiack winises pAriiEsandmyined of
éoﬁ}gmétﬁe)ﬁg&o@%%ﬂ& MM@A&@&%%M@P&JS% %@%ﬁé'em of

Thermal Expansion E}ppm/C) 6 (from room temperature to [0092]
Fhaeadmivicrqlitieo %@%@@W@ﬁ%ﬁ%ﬁ%@m@ﬁﬂéﬁured
yodlo1the use of a BS-type rotary viscometer (the product of Tokimec Co.,
rotor No. 7, rotation frequency 10 r Iﬁ(1)6[0093] Epoxy resin cured bodles
were formed by subjecting a liquid (EI ‘I’egépoxy 15 resin composition to
cOmamrésssides molding for 5 minutes at a ‘;&@mﬁwﬁb&}d&iﬂ@omposmm
03101 eI NI and-thenheat=treating-thegroduct-for- -hour-ir-arn-evenat
150C. The hardness was measured by & type A durometer according to
JISHPEIEE U he composite modulus of ¢lasticity at 258gkResiseasured

witm‘ﬁb@sjge of an instrument for ng@asuring viscoelasticitggsShear

" freg ensy,tHz st rain-rate-0-5%)—The-coefficient-of thermal
Appearance . Black Color
Hardness ~ (Type A Durometer) >90
Composite Modulus of Flasticity (GPa) 7
Coefficient of Thermal Expansion (ppm/°C) 6 (from room temperature fo 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 kgflom? 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.



10

20 expansion was determined by means of a thermomechanical analyzer
(TMA) within the temperature range from room temperature to 90C. WO
2005/062368 PCT/JP2004/018548 27 [0094] [Table 4] Practical Example
Comparative Example 12 312 3 Appearance and Fillability 000 A A0
W&é?’r?é{“(?ﬁ%% 0.20.30.50.6 0.85 Cuttability 0 0 A. XX XX GGHEQf{a}8s54#
applicability] [0095] The method of the invention provides efficient
manufacturing of sealed 5 semiconductdf devices, prevents formation of
\0id4lin the sealing material, allows precise control of thickness of the
cured silicone bodies that seal the deyiggsyprotects the bonding wires
from disconnection and undesired contact, and reduces warping of
Semiconductor chips and |prirkestisetBraseirls. In papEaRAR tAEXample
nvention provides such ajmethod of Jmanufagturing $eafed Semicondycto
evices that allows compression. moldingiof a cuntable 10;silicone

- Srpnractien adtEElrBILiBvaly 16W temperajuréFequired fol reddicing  ©
DI SEmMTCongEto Li@iﬁb ar i eqltg'r(,uii B}Gclltib. ""igele uresthe

moth d_%Jf the inven%ion 5|s suitable for mipiaturization and thinning of

b Seedlisinstruments. WO 2605/063368|PCA/IR2084/01854% 28 ©

CLAIMS 1A methodof Thanufacturinga semiconductor-device-seated-in-

a cured silicone body by placing a semiconductor device into a mold and

$ildjectinpappdicadilieysilicone composition that fills the spaces between

j old and saj iconductor device to compression 5 molding,
T e R e T e R g 1 e
comipombrter devias, prgesntphiysitemntvoiding tht leatingvoatdtedallows precise
Mmool ; [ [ t least. two .
B R e U BB e boncting
sutafySera Aqeapactinerandnedaniredtnertasided rageres namringoHtsimiconductor
SipanR pRitkeliamula REIR3AtuhsrerR sa iy 38 0lday dreraiehod of

group) and/or 10 siloxane units of formula Si04,2, or said component (B)
RESHEd SHRIGPRE N devices that allows compression molding of a curable

silicone composition at the relatively low temperature required for reducing warping of
semiconductor chiﬁ::s and printed-circuit boards. Therefore, the mothod of the invention is

suitable for miniaturization and thinning of electronic instruments.
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R' Si0O312 (where R'is a hydrogen atom or a univalent hydrocarbon that is
free of aliphatic unsaturated carbon-carbon bonds) and/or siloxane units

of formula Si04,2, or any of components (A) and (B) contains said
sioxassmemis. 2. The method of Claim 1, wherein either saidregmpaoenissss
(A) contains siloxane units of 15 formula RSiO3i2 (where R is a univalent
hydrocarbon group) and/or a siloxane gt of formula SiO4r2 and has a
weight-average molecular weight ag-£apygited to standard polystyrene

eqgual to or exceeding 1500, or component (B) contains siloxane units of
formula R'Si0O3n (where R' is a hydrogen atom or a univalent hydrocarbon
lhat&safeéw@ﬁfaﬁmln&ﬁctmsgamécbmmﬁon etearﬁbmmbied ds )} @ucbosititoxabeady by

Sake L lepmuiRmlad RANTARS 200 M MRl el ) SSion

onv rte to stan ystyrene equa

Bohipoientnagsy bef @B) sodmmd wd%ﬂ@ﬁmmcamh\h%ta compression
fﬂ&@ﬁ% PERRYLHPGGHIAL Yreight %%&Wﬁ%ﬁ%ﬁ@?%ﬂ LRGWYELY S 0% onents:

o or exceeding 1500. 3. The method of Claim 1, wherein an

[
&&a?am%%%&%%ﬁ%éﬁmﬂﬁeﬁ%@%I%E?@Y!zsrgﬂm wolapYeiBhas
aguljerRilexeasks/ A Mz%sﬂwmgléeﬁﬂsmh@& SJai8kdn WHRESIESRMkcule; (C) 2

rable silicone_com is.a tw mposmon composed of
Ot S et L B ERES AT O S, AR (ARt
silishanet wtmpdieni(B R $i0d Andile Rdo mpaisitient botnptishg gﬁiﬂﬁpﬂﬂf&ﬁ
D) a in co ents without co 2005/062
T R 28 HE COtan e YAoh VRN tap o ol
Béfiiflep (whrrtoR Usvidey tragdredompiacediimiea Hpdvecanboldthntdst iecnf alipaatic
ailcang someasliandrs RRELIAINR AP ARG WRSHALDPR! MOld:

and the semiconductor device, the semiconductor device is Cl
poREEAtsIAid A &) OTHIBRERiHIRE ARSI, and said curable S|I|cone
composition is subjected to 5 compression molding. 6. The method of

h re RQ |te maogdulus. felast|(:|t ured . S|I|cone
%Tlsmee\g%a ({)Qc:)r Ew gl eme]i’ﬁ)ogil 0 g& %g [@FRagmits of
femstlaRbEemcdrde R oy @Iemﬁwdsnahe@eaié:dzmdum endibe Diitaineslunit of
feAd ey g%%& ISPAR'S SEAIRY SRR APCES Ry

The metho of Claim 1, wherein Said unseal miconductor device

z@ﬁﬁwﬁ@sﬂ%@m@ﬁmx% IS PrcprRtaitBlictvaing ellosmicathits of
DR RSGCISAWRRORHING YH88en atom or a univalent hydrocarbon that is free of

aliphatic unsaturated carbon-carbon bonds) and/or siloxane units of formula SiOq, and has
a weight-average molecular weight as converted to standard polystyrene equal to or
exceeding 1500, or any of components (A) and (B) contaiﬁs said siloxane units and has a
weight-average molecnlar weight as converted to standard polystyrene equal to or

exceeding 1500.

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-liguid 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).



10

15

20

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 15 chips and the bonding wires are
a%a%gs%v%glgﬁ%he cured silicone body. 10. The method of Clair[g,&,n 5}&?/' 9548
nner surraces of the mold are covered with an attached release film. 11.

The method of Claim 10, wherein the rglease film is attached to the inner
surface of the mold by air suction. 20 T2. A semiconductor device _
prodbese:typdins Gleimod whetrdirfetdhesyrarcendiionderisadys baen placed info a
lower mold and the curable silicone composition has been fed into a space between an
upper mold and the semiconductor device, the semiconductor device is clamped between
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 -separaté sealed semiconductor devices.

8. The method of Claim 1, whérein 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 stlicone 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.



