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DESCRI PTI ON SEM CONDUCTOR DEVI CE AND METHOD OF
MANUFACTURI NG THEREOF Technical Field [0001] This
WO poosq9iden rel ates to a nmet hod of manuf act uri NBCEJIP2005/004410
sem conduct or device and to a sem conductor device
produced by the nethod. Background Art [0002] Sealing
of seni conductor devices is carried out with the use
of a transfernol ding vml\lnol d, potting with a
liquid sealing resin, or screen-printing with a liquid
SERACOMDUESOR DEVECE20@DVETATH BEWARKAIFACTURING THEREOF
m ni aturi zati on of sem conductor devi ces denmands t hat
el ectronic devices be smaller in size, thinner in
TechQtD4¥AQS. and allow resin sealing of packages as thin
as 500 mmor thinner. [0003] If a transfer-nolding is
[000Hdp| oy inmentemirclatedl a n@ﬂmﬂ of manufretkmgessenti¢vmductor device

hi ckness  of e.sealin in could be precisely
and %%%:?Igllcf)’é@l“%fgy’@ﬁgrqdﬂ% it ems t hat verti cal

di spl acenents of sem conductor chi ps occur in a flow
M@-@iﬁé‘iﬂ d seali ng resin, or breakage of wires and
nt a g
001 28k JRER 8! 51 AEEN P us ofa st
moldiegivatnal metad) moddhlpoﬁmgmaiﬁt a tipeid et dlimptresif, qarsesestHpeinting with a
. the flow ui d sealln resin. 04] .On the )
hqutﬁ{lsr?%]lm%ﬂéfﬁ ;thF Fi?ﬁ‘}g t“’ﬁ’é‘ttPWﬁr&S m@BF@éH P?Wlﬁﬁld\wf’hdﬁ’lces
deniah&’é"ﬂhgt é@&fdnﬁkgdév?c%k Be Elﬁaﬁ’é}'IE sig& ttﬁﬂﬁaeﬁhQBﬁEﬁéSs the aHow resin
bondi ng wires from breakage and nutu cont act,
sealimgtof paekagak es thircasr W0gine onthimler.of seal | ng resin
atl s, mor.e difficult and,can .easi.l
00 P R /B e s (S EhtthoERt gy ane
th1clhi'&s ab0¥ et &AB0aA Be hRcIBRWRGHHEE vﬁlefe%§ kxS 8RlpShlems that
sem conduct or devi ce by placing an unseal ed

vertigahgisplaeareanty ofgemicoadigieiochipsasicds infa flow nfa diguidessaling resin, or
brea?gée\é\@fg‘{i)lrééqﬁlcll E)’ﬂ]ta%% %&%%nl tﬁr}e gﬁrhes Gec L%%%C%lsee g?%{gm\{\gutogs 8t bonding
wires @opicessl 1o Remitoddngor(chas uha@ﬁﬁe %ﬂ‘eét&if @r@@lﬁ@ e qTdiw of the

. Applj.cation Publication (Kokai) (hereinafter referred
liqudseging ieglai ") Hei 8- 244064, Kokai Hei 11- 77733, and

kai )

[OOdSﬁZ i c%lﬁg%g)?%erz %gﬁclf' Sgh&%%&@gnﬁ&%\éf‘ere? I_?glﬂﬁné %&M lﬂﬂﬁcp %aﬁflg 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] It was proposed to solve the above problems 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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m ni aturization of sem conductor elenents, these

nmet hods i ncrease warpi ng of the sem conductor chi ps
wa@e@sppidnt ed-circuit boards and may | ead to daPemirrgosnio4410

sem conduct or devices and to worsening of their

performance characteristics.0007] It is an object of

the present_invention to provide a nethod for

[000 1 j ¢ ftapan phirgt alcthe Presentgnvention de prvidecomgthodder efficient
| ' i i.n the seali.n

e R R e e e S
sealimginmtedsl ahd ceduceveapig of whhkbndurteradgpsindsemtdAeirotiittBdards,

.a curable ljquid silicone conposition, can be sealed
whigh & F%/Ofiﬁffal% prthgorasrbie Bawd|stigens pegaposition.san hesepded quickly
and Wh%ﬁ%:%ﬁa@’e Rfo%’db@lﬁg.s eqliedhGRLp cﬁ)?%g 08 #)ﬁ@id%es\éélfgg ?eﬁlﬁc{){fductor
t he af orenmentioned properties. sclosure o nvention
devic@G0W#l thEldoremeatibhahpropetiesies a net hod of

manuf acturing a sem conduct or device sealed in a cured
Disdodurecofiavéraibh by pl aci ng an unseal ed sem conduct or

vice into a nold and subjecting a curable liquid

(0008 Cdheiearies PIqvistesermethed pf manpectypag asomicondusion dryice
seal&Pind @Rk §iﬁ@oﬁ{{l§dﬁjgﬂgﬁhlgﬁﬂé ﬁﬂgg%gfeﬁrse&?ydngﬁ%)? cclﬁvri]%e into a mold

conpr essi on no er-a eterm ne
and swhygding tawueg bletiquidi silidone compaditien thagfillg tiei Jphe@Rtween the mold

onpositjon has, viscosjty of 90 Pa-s or. less at room
and ﬁ*&%&?ﬂéﬁﬁﬁ@?w Sciatalegion to.campEssioh Bolding pRdshapigdetermined
mol R P R pedthRS therdh Hlﬁ‘:(rj cHRAS HG &R NIconk c?xgb?ﬁgbﬁﬁl&#ﬁ \Li%bogity of 90

curoneter at the no |ngte erature
Pas\gh dass ahreomdiemperaterzcirebiwlierkigf a itme bretervgl from the spnidnadirdetly

mn.. while.the tine.interval durin ich the torque
stof TR 65 Aahe Pipgronioniner & he RRuie Binestaute frdheamoment
wheh ft@rtodquerir®achie@ QA chibeisiethdti1843 thdh e ndiRY fMkIE %hlﬁhé thterval during

.provides a sem conductor device produced by the
whicythe Ervav isdnargasedtinoe | kef tedod ket chmbeing hormpeahe] 1 Fie

th s j .10 rovi.des eff.icient .
10003 8 aftiobiitint MEREHER-RORNIGRR, Bt eElior devieqapduced by the
aforgnentintd frethiai. i on of voids in the sealing material and
reduce war pi ng of sem conductor chi ps and
Effebi ioNt8@ngédd cui t boards, which in case of sealing with
a curable liquid silicone conposition, can be seal ed

[oo19y | CRin¥ nasidodbf fhe RRAUBH BrotRdd %?ﬁéiéﬁﬁfgmfdféét&?g@ﬁ faled

the invention provides seal ed sem conduct or Ice
semllcwaiucp@gl_g@ggs th@ép@ﬁ’@ntefmaticmrﬁd/opiwp dhne sealing Brateefal and reduce
warﬂ?f?gc‘ &f §e%iéo%'?1u%{ortcﬁ1%s %18 \glrilq%%-circuit boards, which in case of sealing with a

curable liquid silicone composition, can be sealed quickly and with adequate moldability.

Furthermore, the invention provides sealed semiconductor device that possess the

aforementioned properties.

Brief Description of the Drawings

[0011]  Fig. 1 illustrates main structural units of compression molding machine suitable
for realization of the method of the present invention.

[0012]  Fig. 2 illustrates sealing conditions of a semiconductor device sealed with the
use of a compression molding machine utilized for realization of the method of the

invention.
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[0011] Fig. 1 illustrates nmain structural units of

conpression nol di ng machine suitable for realization
wo@tooshe13net hod of the present invention. [0012PCTFiIRR0052004410

illustrates sealing conditions of a sem conductor

device sealed with the use of a conpression nolding

chine utilized {:{,J,r realization of the nmethod of the
10013}y o 8 s poestppakyigw ofa sgmicanduetop Aayicy pregduesd ig accordance
with YR RRANAKEL Abs ARVEGHpBEAAIESEnb RS acCOr dance wi th
anp

Practi cal es ahd Conparative Exanples. [0014]

[001A] g. Fdg.idsis a ssemniabviaw of & @emidondustentiedodothe indatios.e

the inventjon. [0015] Fig. 5 .is another, sectiaonal |
1001} o0, 2 >4S 8B SRR et £ e Tuip R dpvise obfhe Invention.
[0016P0 1@l g i iQustPatdsl dndfifef ﬁhﬁﬁu&rlﬁ{tﬁke&gﬁ Ire%’sgéﬁ’fn%lcﬁfl% bf¥€hine suitable

Ll
conpr essi on ol di ng machine suita r realization
for redlizatien athh oabthyfd efitbe inmertion.on. [0017] Fig. 7 is an

OO EaTREE 5L o P TREE RSl SRS e o

the if@dAtiegnductor chip 12: printed-circuit board 14: cured
silicone body 16: sem conductor device 20: fixed
Refdbitb @Nmbers | ower base 23: |ower nold 24: heater 26:
| ower cl anp stopper 30: novable platen 32: upper base
33: l@pper hedngieond3toraimiper nol d 34a: recess of the

cavijy 36: CLAMDEr itboard
14: cured silicone body
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
34: upper mold
34a: recess of the cavity
36: clamper

36a, 36b: air ports

37: spring
38: heater
39: upper clamp stopper

40a, 40b: release films
42a, 42b: feed rollers
44a, 44b: take-up rollers
46: guide roller

48: static charge remover
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36a, 36b: air ports 37: spring 38: heater 39: upper
cl anp stopper 40a, 40b: release filns 42a, 42b: feed

w0 odoseysetda, 44b: take-up rollers 46: gui de reCT/@r20604410
static charge renover50: curable liquid silicone
conposition 70: sem conduct gr derice seglgd ELth_? ;
cured silicone body, 72:. cured si]icone body taile
Desd%*ptionCBkaﬁ§W¥H%@ﬁPF6ﬂ“F@@P9? Let us first

consjder in s Ik -.0f [ b for
nani?gcturiﬁgﬂgggﬁggﬁggﬁ?%on ﬂ%ﬁ%@fﬁ%€$%%§¥ﬁﬁﬂ%@8]
Accofdi ng t outcheilipowplasiyd et hod, a seni conduct or
device is placed into a nold and is then sealed in a
Detatlet @¥bssiiipticnosfehddeyntty filling spaces between the nold
and the sem conductor device with a curable |iquid _
10018 | i ¢ belusiyiieesideioin mere dstalljacmetheg of e inweRsins for aanufcturing
: ' di.ng at a predeterm ned nol di ng
Sed?ﬁ%%%?%?%@@#ﬁﬁhg%hpression mol di ng machi ne t hat
[0010pNnt aidwsortlheg tatiormopored nmﬁ@d;ralsémﬁmmd’aﬁof éprese rpl&dcé to a
[ [ | di [ conpri sed:
mol SRR 558150 R SRRAC IS B ECIowRSAeEn the mold and the
semR BRI UG R WitheVi ko1 € i@%ﬂfdoﬁ%@fi{%}@gﬂ%ﬂ aﬁ%lJ Eﬁﬂﬁé&ing the
l'iquid silicone conposition can be fed tor TiTFrng~the
compesiiien tescopgiression mdidingwt g paddtdrnm&ermkdmmmif‘atﬂe.v,ﬁc e
f or .subsequent conpr essi an | di ng; a clanp 0
compByiPH BRTOHE BreliPE Bet ratns BieingBisnfaie P ibman e mpresented
by a@08vehtid8al Dmpr&akiod widlfiglg hhBh &l @R Riskd A thpst MoFPARI a lower
conposi tion by heating. Such conpression nolding o
molgrheiMiepe whighe gmicanduetor davidecteai beHdampePamEayrakleoliguid silicone

i 11- . i 2000-277551. | ' fit
compiiat et 1o SR HIE R er R bE YRR oSt b8 s Sncuctor
deviemfod istlgseqadaiy b@lﬁrﬁéhﬁ@ﬂ PBRInd; A dQkpbr 3P l@%gl?eﬁﬁ@é @f} ple8QEO1o the

y

Mb eci fi cal t he compressi on nol di ng nmachi ne
uppeaialég ﬂ%&)@dnq)lﬁs;@gqi aiheggloﬁgr cunrri)ng the curable liquidgsilicone composition by

heating. Such compression molding machines are disclosed in Kokai Hei 8-244064, Kokai

Hei 11-77733, and Kokai 2000-277551. In view of its simplicity, let us consider, e.g., the
compression molding machine disclosed in Kokai 2000-277551.

[0020] More specifically, the compression molding machine disclosed in Kokai 2000-
277551 makes it possible to place a semiconductor device into a lower mold, supply a
curable liquid silicone composition into spaces between the upper mold and the
semiconductor device, to clamp the semiconductor device between the upper mold and
lower mold, and to subject the curable silicone composition to compression molding. The
aforementioned machine has a clamper made in the form of a frame that encloses side
faces of the sealing area of the upper mold. The clamper is supported so that it can freely
move vertically in the direction of closing-opening of the mold along the aforementioned
side faces and so that, when the mold is open, the clamper’s lower end face projects from
the molding face of the upper mold and is biased to the lower mold. When the lower mold
or upper mpld is in direct contact with the curable liquid silicone composition, its molding
surfaces can be easily coated with a fluoro-resin composition. In particular, the
aforementioned compression-molding machine is provided with a device for feeding a film

peelable from the mold and the silicone cured body to positions where it can cover the
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277551 makes it possible to place a sem conduct or
device into a lower nold, supply a curable liquid

W@ 005021361 conNposition into spaces between the RQED&Er2005/004410
nol d and the sem conductor device, to clanp the
seniconductor devi ce between; the upper nold and | ower

to subj ct t curabl e sjlicone conposition
sealjng 86%%“ @%gm?ﬁ rrﬁ% dp ﬁbcqi armaching seating pighe semisendusionigyice via
e
the R1 G RE BoRE Ry SO CAETURY P Bk B G RR gfpoc ot the
moldJ Ialmhiy c]osessihp paating dreapartdrmevmts framafioeef purive
i rection of. ¢l osing- openlng of th

rti in the e
002431 ' Ths Abrementidfed b Teo LT heTTAR RS TR ADG payided with
I
e SO U B g ot
toa inSltlDlawé@Iretlbcamlrceveldhe mohbhglsurficerihatheay sypportitind skndconductor

i rect onta I with the curable
devitPBlhg TBict b rfiefiie, B8 eRine tritluibhc: Silh AR eBsuetion
mechﬁuﬁﬁ?elhdt ﬁpﬂﬁﬁta%dcﬁbri drtion td e réled RSfilh SQHEQ&NH 8{31 fab&of the

particul ar, the aforementioned conpressi on-nol di ng

clanypge pndhie the rqﬁa@q filfa @nwhe inner syefabe ef ﬂmrsealemrn:gbﬁ stdkiing air from
oo 88 LA, QL 0 TR0 13 LR G s

the mp@ethcemiﬂ the clampstaddl the Mdtdihg QurfzzRafithguer btted. A rov1s1on of the
sem conduct or device via the release filmprotects the

aforementionpd sygtior ansshaispreiabbt halds aed sasls the refeasdifite on the moldmg
surfadd§ f@l@&naﬁfvefgh? g{r{&rmO?Ll méc%x;\ @1@' for ﬁélﬁf&%&&?&ﬁ%@ qilfnr}ga}%

and prevent on of burrs
comafisadenfeirtyionts @den:umthe &sgr end ok difnige aambemdrmyp%{ﬁ?at:) e
ed wWth din chanismfor feeding the film
Co’“ﬁ’élé‘r"&% vt gy ﬁﬂ&v tREmeit nribe SeF gswéeeeah%ﬂmm@e pugfage of the
clanfRs biid 98 i@ %ﬁﬁadetof(%&nu Yﬁl%l& @gcﬁ&ll diideh i Eal,flﬁ@& mtcgﬁﬁectmg the
may support the sem conductor device iIn
aforeméntiongd ppaningse en airfsectivaohiitn@he 31ppepmpkdaﬂaymhzhle antsamnblding

t anlsn1t suction action to the
surt a0y JRF R BB nE PP Bn Gk PeTonaRBas 2and
semiconditeorscbiEslacentdnt Poiiort fiethi @&ﬁico%ﬂﬁét@?@eﬁf:e Fifhermore, the

seallng area by sucking air fromthe inner bottom

loweg unqld also éﬁaYtl}ti@e agpub that forms eh idepewient mohbngpmntlon

correcsﬁgﬂ# ﬁ%t 1&%’1{@5% Mlé) ;gecel 1 }a%srﬁ & OFIE: semli%%nag&gf g%vice

The appdr mmlatmemabtel inmiedvestiel dmbtimpmﬂe stippoeletl 3B kbat Rk dfzed to
and se %t he el ease filmon the nol ding surfaces.

the IgVELRAR: APQVGHIoR OEYioRRed RatemolERE REFase 6 terlewer mold
for pE@Jl@ﬁé @n fo'vér@?owa(yf tﬂgﬁlﬁ‘gﬂe ﬁlﬁ%ﬁ%l@é 'cron‘Ra%Eltu%n ?{%ﬁp teosezgﬂlng area

| ower "end face of the clanper an
duringsealing ctthe S@mtchncamcmdlevﬂ:b QM/gmB rar@tasnwhi&h aspésiemunicated to

en the i i de surface, of the clanper and. the
the ogp{fg)e cAvity-and 3 § ng gsamaydiedorngd op ghe ﬁ@qnp@,g sugface of the

clampBtHeChppYieSFOPREGES BGht B8niconductor device.

[0022] When, in a semiconductor sealing operation, a semiconductor device is placed

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

conditions, the clamper that forms a frame that embraces the side surfaces of the sealing
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af orenenti oned openings to an air-suction unit. The
upper nold may have on its nolding surface a cavity
wao b@as/o9ssns an | ndependent nol di ng portion PCT/JP2005/004410
corresponding to a sem conductor-chi p pl acenent
position on the sem conductos device. Furthernore, the
that forais an

| ower nold al so may haye_a cavity ] i
are #ﬁ%@m moéf%%eal@yﬁgo% 1 theryeritspk %geﬁawa flegettbe aforementioned side
surfa&3] OPAHGHR € 1bvRr BAREREBOLWARS hfo;lcgﬂg QR eddieor tPe upper mold, is

sem conduct or device. The upper no s noveabl e 1n
urgade theelower aloldjiand stdlothe padphesy sfithp cedling asoa;tandtwhiile the lower

urged tq the l.ower nold. An overflow cavity.is fornmed. .
and BBt iaolfs E’aﬁﬁH@}Pys%HPf%?eh Syt &hj%n ﬁ]&%ﬁ?&ﬂ%@é}mﬁ%eﬁ)lamguon
fillsaRe S84BAE hRW E nidI@s Gol RhE clob@iHitRnl I FRNETLHRASHL | ON

fromthe sealing area during sealing of the
semécontlederodayicsris sraldddey. thacyrable sdicopat@spositibe n the euring cavity of
the&%igmni cated to the overflow cavity, and the sealing

area may be fornmed on the clanping surface of the

[0023] anp@ig. tiAbwA RN §EucBurfl RS BF thelc@mipRRsid 8 IMe R EEMHine
sem conduct or sealin

_%ﬁvi ce. [,0022£ Wien, in a ¢ C ! >

suitafle foscpiHing Huk twitaesherl ofi the inyentione In thigirawani,irafecenge numeral 20
: C L QUi hhi onmposition.is

e BE0 TELElan YA Sl b P VRIS IO B o

platérislane peetpabitel ntoaptehe Tho pebsardy the @otipriest 6f hi €lo@iEically driven
boﬁg c%ve]as t he sulalfa es of .the sealing area, the

press 8 BBHAHLE Brestrappele of Berdeiming & seabing RBEALOASY Wistyane am@vable

platéoMeY v A Qirt Qe her with the curable silicone
conposition and Is seal ed. Under these conditions, the

[0024] anpRefer¢nse nfimerad 22 desigmeest hlatverbdse alee $s fiked & Whe fixed platen

20, S B P e B L o
lowéTras1e 78 Hak @REENS s&lBiof Yo A588s a E’é’n‘i’ijc&?c%ﬁtoﬁ'idek}iéetl%. ITH%Mér

end face bel ow the nolding surface of the upper no
semjcgndpciadlevige tl A as¢chinghe method ofthe presehtiny éretigremiap keentyinod

j 1. a while the | ower, and u r | ds
por o ORISR0 A0 bS8 R p SRR KBt
numstal D¢ dedgienenoisdater afrahided|is tHd18wsEEHsk DY, P Reatdd 1 99 t8Sded for

| osed position of the nold, and the

stop jn the ]
heatpg %M& 23epd s igereesgr a dpmaperatives of the btreiconductarievice
RARSORI i it . the.gol d. [0023
1 SRS Ry 24k 0 R B0 Sy S LR hppers 26
that defmpreggsitom-invitdeinge nppdriand Jewdrtmaditiehdverto G dlathpéi. TUE clamp

" t he thoci[ f.the invention., In this draw ng,

SOpPeéfgggﬁ’cIQS ﬁﬁ%‘?rhﬁ e 3. Pyfrates a fixed platen, and

[uozsref er RER AN FBhalal @d@ﬁgﬂa@é%%%gp@r HEQMQ{[% L &5 e BB4Lb1e
P press. e press nay

atens are | ncor por ated Iinto
platend). Refapencgaymstal 33 inhreupper baldbyfixkdi tu dire s dagy 33 and 34 is an

uPPeg %Ig):ltgfl!x%%togtg}g iﬁﬁ)(%?lﬁ@%gg ?ng élgqe%fet%&rln OP 19regen§cee%|1‘tl>orc]igment, the
semiconductor chips 10 are arranged and sealed on one side of the printed circuit board 12,
which is flat. Therefore, in the sealing area the molding face of the upper mold 34 is also
made flat. Reference numeral 36 designates a clamper made in the form of a frame that
encloses side faces of the upper mold 34 and the upper holder 33. The clamper 36 is
supported by the upper base 32 with free vertical movements and is biased towards the
lower mold 23 by a spring 37. The molding face of the upper mold 34 is shifted from the

end face of the clamper 36, and a sealing area is formed in a closed state of the mold



10

15

20

25

30

platen in a vertical direction. [0024] Reference
numeral 22 designates a | ower base that is fixed to
wo b@shosed pl aten 20, and 23 shows a | ower nol BCT/IR2005/®4410
fixed to the | ower base 22. The upper surface of the
| ower mold 23 has a setting-section for placing a
sem conduct or device 16. The sem conductor device 16
betwrepdhs pnenacept the@lagiper %axpﬁ@gmldmg\fmqf@hﬁ weiger mold 34. The

oS P i RSt DR e o

a prdemagoeyleglea heater arranged in the Iovver base 22. The
gﬁate 4 is intended for heating the |ower nold 23,
[00 erppreuaeEd 38 @@&%?Sa&hﬁa@réhatﬂwr%ﬁd &b hgppet base 32

and @@M&&lﬁe&%r%%ﬁg]ﬂaleggg {21% r SPUR] 1A Ilpg r%éold-gble bie

I's provid anp stoppe t hat d I Ne a
sempmmqutmrﬂavmev% wh betheatepphen tiedndldieclosedt 8% dbdyeatéOupier

| Il ed h
claiy RO et 55 ity RE s Roe 7 Rer ooy Sl ghare 9 and
the RRvet PR8I B Rrs i@e{re bifadded ©F tﬁ@sﬂ@ﬁfo ﬂlﬂg‘(l?&fr?n& a8 oﬁﬁhe side of

Ref erence nuneral 33 is an upper I xe
the lopyise mobdi sespsctivedin do Bant insa @lnsetdpspwc ofrihk andld e d:mﬂ fiabes come into

0 I resent embodi nent
mmuctRBhal VR IEY e b BreBo ol troes BRGRARaG Qe dra v the
upp&idarp sieppdrs BH eoﬂﬁé‘cﬂh@mw@t Elashbtstdpper 26 thdhe ¥hhfiing ?osmon

flat. Therefore, in the sealing area the nolding Tace

Depil of; the cuigblersilinong camposition meldingdpase iadefimest by dméosed position

fe I made i
of ﬂﬁr ane’ Jt”f11(§?foenc: nglg gésc{e(gllo d% gféglgn%‘g O %5%18? tl}?otliigﬁ(ﬁiss of the
sealmlgcburdbdae silipeie doalpdsition Ba,yer'l'ﬂ'@ﬁnéd BNpe keakiBgiafeas Uppor t ed
base 32 with free vertical nmovenents and

W“"’P’i g&%& s amgE! fe andARh designate Jongifjdimallp prrpginelease films
havﬁ'i% %vlamldﬁh@&l&i%(‘s%fﬁgleﬁt @(‘?cd{/@pﬁxgg é‘n%hﬁllgeféces df ﬁ'ﬂ: Jgptp%g mforlc? ?21 and

e end face of the cla area
the Ipwempdld 213 aestpbctwty §ihapm'p0£e dfithe raddadb Glmedin mi’tE4(Db’liEQ6 cover

the 3yF5Ess Sraheresting FRE i plef By drest CONaStof apes oy
comp@sﬁ&y@/ﬁtﬁ fﬂ%jmbbﬂnf?ﬁﬁ‘ﬁcé%t 1f’ﬁ‘é el A0 IREA PRI a[‘:f g-éade R¥ 2 film-

pneumati ¢ cylinder. [0026] Reference numera
like H@éqﬂg}h avhieh eanheeasgasily peedable ﬁ’omrthan@h:tlandrpdskmsememndi aSﬂstwlty

it e U OGRS Bl Rt BB e heanCaTigent
softreanfd ehﬂ%&ﬁg?ﬂs Wae8 it r@er®lcdnfobm G BadoesIR aﬂﬁ%r@ﬁ@ﬁ&?s on the

% Za cl anp stoppers _that are installed on the ‘uppe
moldyag facgp ot thy éeqlmsélreac Exsmpplet ofpseh snaggiatgate ﬁ&ms tnmderfrom

poly@tﬁﬁﬁoﬁ%ﬁ@%ﬁé? )?Eﬁ’lyl%flé ‘rf'e'?&ﬁgoroet e%e %08 mer hgthE)
tetraﬂuoroethylene-perﬂuoropropylene copolymer (FEP), polyvinilidenefluoride (PVDF),

or similar fluorine-containing resins; as well as polyethyleneterephthalate (PED),
polypropylene (PP), etc.

[0028] When in the method of the invention sealing is performed only on the upper
side of the printed circuit board 12, the release film 40a is supplied to the upper mold 34
for covering the surface that is to be in contact with the curable liquid silicone
composition. By feeding the release film 40b to cover the lower mold 23, it is possible to
use compressibility and elasticity of the film for effectively absorbing deviations of the

printed circuit board thickness from uniformity and thus to diminish non-uniformities in
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the |l ower nold, respectively, so that in a closed
state of the nold their end faces cone into nutua
weonwsaetdel When t he novabl e platen 30 is noved POIWRIASTH04410
by the press unit, the upper clanp stoppers 39 contact
the |l ower clanp stopper 26 ign the clanping position.
of the curable silicone conposition nolding

Dept h )
sealingalt shpwld he ppted dhasyeven dhat thesisa opbysafitherrelesse filie 4pmthat is located
[ .¢cl.am ng position defines
ont%%%d?&f@%ﬁ@@%&%@ﬁ?ﬁgﬁ eaﬁwg%n%ﬁ?able silicone
[00209 np o Riefarenve Inayrerald 4anmd 42b dedignse fdetd mgllelaﬁ &R thd 13&23&% tl"llms 40a
ference nuneral 403 and 40b designate_l ongitudinally

and 57 G SefereBr O BBl s TASRGn I SR oS taribe ims 407 and
40 bGhapt i | g -

bSUHEREL0t! ASRENLS DR BTid 985 O hh ot e ey
rollepsf4romal 4ib ard bocatetl eaoppdsite skled 6fthamebldilh naghine. Tlaveed roll er

th rfaces.of th eal i n r in order t revent
420 R LSRR 4 B i i dishebia B Biovabi platen 30;
the feb®roRt d2henEHE kA . roﬁm%%ﬁﬁﬁ ?(\)&%:ﬂgﬁ@ld‘ﬁ@ aar@&gacﬂﬁ)t)c/) the

are nade of a filnlike materi al, can be eas

fixeqh plateatl Oe Withothis siicivies, theanbbaprofilomssHlasingd KO el moved through the

.St 1 VJ: | d to the | di te ratures,

mold B3RS0t Rl L s TP SRR £t e
takefuprroliredvgi fogthietuppaiagle 34 nrdvdetallytn&RA 5 drAvit e movabl e

recesses and projectiaons on the nolding faces of the
platensq). Refprence aumesal 4 1desigstessaiide toblersy angl 48 sianalsfpy static chargre

11 e (PTEE

SRR LL UREAELMHLENS, GFETEe g 00 o
[0030Ft r aTheizlest fijyth dOefadas theugpepmohyl LR dixed ReloytA® ipper mold 34

and ]?qﬁg 5&! i gs%!é%#( g’{h;allrz g{ﬁg}fég ﬁ%ﬂl a?r:@érgpgé%g,) \’ggi?:{l afc’ei (qloelngc{ in the lower
end RRE YEIHRYILARY @6?&9{&%@%0@&%665@% ﬁ%ﬁé@ﬂ%ﬁ? Iﬂlglﬁﬂ ER faces of

etc. [0028] Wien in the net I nven
the olpsaper 3. The pie poits Hedind 36Y atnconireunipyied tosthel eir afictionenechani sm

inted ci board 12, the. rel film40a i
tocaf SicREe e AL, ALBRbn G- Sismariaata i guite of he uaper
holdéd B8, whscH 1@ iPSlidifly SR ithWhd Mnbh&rGkE @Pﬂlhﬁ clahthet 6. This seal

. silicone conposition. By feeding the release’fi
ring preverfy dakagreof asdsem iy air pats 36b Whenpustomisecti vaters én air path is

W I icity of .the filmfqr
B R R M T S T
side acecof the mppercholder 65 e Snider GiBes 6f fhe cliniper 38 hotthat$hd Ar-suction

sh non-uniformties insealing. I't should be

. di i ni
actloﬁéJ{“Oé]a the ik Rere #6b halds the releass dilgi0p opthe maerlatesad she mplding

ter, d ' f d 3
e e LTSN D0 RN Bl 1
shoultblpe wieed tatithe sfiea undtldoanetddan thddir pertedtemtlizenss ¢Pable of

nd 40b, and reference nuneral s 44a, 44b desi gnate
devefcl)gweg_ opgf] 3 syction aqtlopﬁ)élt g]isq) Sngﬁlég f aompressed%ir. When the

compressed air is fed via the aforementioned ports, the film 40a is easily peeled from the

molding faces.

[0031] A method of the invention for sealing the semiconductor device with a curable
liquid silicone composition will now be explained. In FIG. 1, the side on the left from a
centerline CL shows an open state of the mold, in which the movable platen 30 is in the
upper position. In this state, the release films 40a and 40b are newly fed onto surfaces of

the mold, and then the semiconductor device 16 is set in the lower mold 23. The
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40b, respectively. As shown in the drawi ng, the feed

rollers 42a and 42b and the take-up rollers 44a and
waddmsas6l ocat ed on opposite sides of the nol dPEIIP2005/004410

machi ne. The feed roller 42a and the take-up roller

44a for the upper nold 34 azlga attached to the novable

pl at.en 3(?; .the feed roller 42b and the take-up roller
semicPRARGIPT davice| 16vie plaged epto heaeleasy Bl Abicavsring thefsistaek of the
lowd AbgM320. Wth this structure, the release filns 40a

and 40b are noved through trie nold from one side of
[0032}e b BIG.l, theesidpmotie righsfrde thée¢mafline VlesHoesd stk i fwhich

the s Bfm 1 ch7Bd Tt &t e R OIS HEJiPBepFIst Bhe of he
clandfer 368G AERAGS: TR bt o HE The PALRS 59‘?“ A8 Rl 'c;%fsé %@gﬁ

8 stands for static charge renover i oni zers),
moldimgovdacs, awd thew thetear igescked throegh tleeagerisi3baandi®6b. anfhis action

attra%ﬁsbtlhg Leﬁ«?a)%g hlI-IB- 9@6 Ecqe {l?g %{53 Bagp Io Aégc:ilgg X drgfégmh gi‘?(asu 1‘2 goe : 's?gnlddface.

At thelgdnicDfime, Therelda80BRt 489ishasked dloMOht $niP fcedii R ofdrfper 36
opened in the | ower end face of the clanper 36, an

and ghermpldingsfagpitb efithe hpper sabphetls tha relbaseifimelOa postesses
, 36... The_ ai ts. 36 d, 36b
sut 158 s P AR B B Db BB i ecoos

forneedtesi the uper tidd 6B ladd the ci@@per B6MOhd d fBOIL ths cIRFPY TERhs a
e. surface of the upper holder 33, which is'in

t
Pl“fglﬁ]tw? A POBRP 8% (ViR #e erangedrnarthe atoremmentioned face cireumpferentially
and ¥Bth p?éﬁe%erﬁl%gég S&%&g fggr?%(a%ﬂtoﬁlér.eakage of air fromthe

air ports en suction 1s activated. An air path

[0033% f oOmeie hhad, the wiemsd filno dGhistpiessspBE ir Sigftion agaiRQNEEFper
kﬁjg siddg faces of the m&ﬁr r,rgl d 34, side faces of the
o %&n RO SRS Sime, iy qupbls liqud siicone qomepasitionpesupplied toohe
infe@trctipBo " ' | Qthi ' i
i SRt 1y M A SRR L B e
the lerwetinalyl 2% 8inc dhenazdouny of the cupsbber liqmd glilidéneasathpokigion 50 that has

to b BE paRsBin o Ffelolr bictitisg sum 1 ibamosTaded o spgly the

compositiROitiBet&Ba qamitﬁé,lb.%,swﬁﬁﬂﬁbds% o?aldiglensgt opi ng not

only a suction action but al so of supplying a

10034} v r BKE 2hhaws thampeld in Belasedrpiatesslenh the semisordadtov devitd 86 is

clanBe 8L SRE URGHP SSu  ARAR RE YHBE E csc o
the lefvsidatfionntht eentsekhd O shdves 5 S@ies BNWHiIch @lfe Lﬁ?&ﬂ 1561494118 nfoved

curag. > i quid silicone conposition will now be
dOW%‘Qfﬂ%aFl‘HLtg‘_e Eq\y]erppéfaciof theeclamprs 36ris pressadeeingtrtberpanted circuit

boar@ 8D et kiRrSkne i&d Bl 3 o
SR S PR b5 e e
complatetlpvernsistpesitiarh dVienl thaselihp kpae 4ddoarithy4RbclampeioMbe

fefiJ, o%t ol.surfaces.o f . . .
curable Tiquid silicone composition 50 begins to fill the sealing space and is compressed by
the upper mold 34. In Fig. 2, a part of the mold located on the right side from the centerline
CL is shown in a state, in which the upper mold 34 is shifted downward to the clamping
position. At the clamping position, the end faces of the lower clamp stoppers 26 come into
contact with the end faces of the upper clamper stoppers 39. The clamping force

overcomes resistance of the springs 37 and moves the clamper 36 upward, so that the

curable liquid silicone composition 50 in the sealing space can have a prescribed thickness.
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the nold, and then the sem conductor device 16 is set

in the lower nmold 23. Thesen conductor device 16 is
w@b@smeoizont o t he rel ease fil m40b covering t hePGUIK20¢%004410

of the lower nold 23. [0032] In FIG 1, the side on

the right fromthe center lijge CL shows a state, in

which_the release film40a is sucked and fixed to the

[0033per Wisrdths #ppgianeld é4izesedovanty thaelamping prsitionang dre Saling
areai% g&ﬁlﬁgﬂé? d dggfeg&goetagﬁltc SHGL tﬁ@c&%l& l1'11r \1 Iaesélwogg gsl‘felHSSﬁtl%SO

compieately $ills vokedlihhaenghs ﬂi@@nan rFI@OI tis tldGadedtdhSlachiddbs the left
agti on gttr cts t erel ase filmd40a to the end face
from fhe,cgte 2 STRR. lag?@ i¢ formedibetyegn th corrgs grortipmeot th upper

molll *3@ an@ e Ij'eleQE‘e ﬁl‘hh%Oar ﬁio%%@r Wh%ﬁ%%ﬁ?@ﬁfé%e @énﬁgg) the

the inner faces o cl anper aIng: face
clangpihg pésitidrs thepgrprbetmden tBeluppks nidié 34 endths eelbise filkhQHsappears, and

the (RIERAFR sitont Foymposiaon T Fonalbidilyip st fisaes ces
[00369r MEMiRp tﬁehﬁrfét@@ sfth%érﬁméﬂd@ﬂ& cfebf%e G %ﬂ%ﬁﬁs 1%60e s&l@d is

end face of the clanper has a plurality of
clanppgetvin the aclessisifdm 40agnd rtheapegeheltymﬂﬂtaesea]ﬁmg mrstrebaﬁﬂz;d sealed by

the g1 Rttty e Sver BN et Mol S0RY il

11qu1ﬁ%hdo$1e Ro@PEG oo the Sedlihs @featlidh& 8dse tWHen AR ateR)s Gre
and at the same tine, the curable liquid silicone

fom%?é‘r?ﬁd@? vpRsA frce of thyprinded eiscuiithoapt 1wkl mnvte wieps, Boammbvenness

6
cousk o Bl SUBRAR 1S LRS00 BERAAL 96 IBE. i B Mg
sﬂlcblhﬂecampcasl:tioa lealgfrain ghiel sealivpeare0whesiht isemiicodudisitdehRe 159s

i orresponds to capacity of the sealing
Clanﬁ’re@én N%tmﬁ’elg f%%‘@?ﬁ?g%@ae fim 4() H@l%@ﬁh@b@m@éhqlpwm sugface of

: ser.
the ﬂfﬁfté’d& ﬁgzllzlﬁe%ﬁgd ?h%\%\% alfsﬁgasho dtfol'itstrys?hffh%g gg{hg?%?ﬁe\%ﬁ&ﬁewon the
unewteneesg eﬁﬂmdhxstknetse of thevsemécohBudter ddvivepsdthbethwveamicbhdictor device
c | ower ggl d. 23 and the upper nold 34. A part of the
an‘%’i’rap? %\etalse on the left side fromthe center line CL

[0039]n OV\BAﬂeﬁﬂ@tcﬁrablé"lu?‘M’d Gilicé MRS HioAB Pﬁs ﬁe%tédsanq%ﬁ%g in the

downwar d wer end face of
closgsh safe o ﬂ@ga@lds‘thempéd prénened] aod Itlrmaemlctmdudoﬂ®vudeasbaled w1th

o duct or. device 1
resi gg)%gé‘ée%n%{}gr eacﬂ ]ém%g ing SIC%ESHBE‘PV%%}E“F{%W Ytfns 40a
and Wi thet digeddHEdRDOAPAEEs tdt sGEIOBAH: BYIdiREsEHRBD 8cShe release
the cura I e li ﬂw d silicone conposition 50 bégins to

filmg #0q and;f0 saé%lpas ¥ Peplad émmme purfacsprpf s suld. sy thitt ¢hasspled
seml%’ﬁcglc%f‘ deJn@ ELiPbe %ﬂsﬂge icte doifrorhge rﬁgiddﬁsagsopﬁg%o%qvgt e

right si de romt I'ne
separationjoi gt rtleeselfilpedOamah de Idcilititedl iy Hlewind @ompedssed r thbdigh the
air portsa%)a ahd 36b. After the mold is opened, the feed rollers 42a, 42b and the take-up

rollers 44a and 44b are activated, and the release films 40a and 40b are removed from the

mold together with the sealed semiconductor device.

[0038] Figs. 3, 4, and 5 show semiconductor devices sealed by the method of the
present invention. Since the upper side of the molded portion is flat, the molding surface of
the upper mold 34 also is flat. As shown in the drawings, the intermediate positions
between the neighboring semiconductor chips 10 are intended for making a cut through the

layer of the sealing resin and the printed circuit board for separating the sealed
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position. At the clanping position, the end faces of

the |l ower clanp stoppers 26 cone into contact with the
wepdshases of the upper cl anper stoppers 39. TPET/JP2005/004410

cl anpi ng force overcones resistance of the springs 37

and noves the clanper 36 upyward, so that the curable
liﬂgid silicone cqugsitlon 50 in the sealing space
semicqRAypigsleyioes axe diudual preckh £ddtingomadie nygsierbytpeans phe dicing
Smngkgcﬁﬁﬁ%Q§§EQQ%@ to the clanping position and the
sealing area Is adjusted to a prescribed thickness,
[003%he clipabdrerdre,geisboven {ni Kign thomphbing faoe oSthe uppeineslé By may be
fills.the.sealjng area. shown in FIG, .2, in the
provi§edVigh RS EOGRRORE 1 B unne prdticts Afahdiy sl
Condwet&BRids 19280 that ERARE ek ' i | i
Semof nt he u pﬂesr nol d 34 andﬁ!)t he ?ﬁaﬁiaa%gﬁz%@%ﬁ?%g?&% st cavity
34a. Hp seriepndugtaerassenebly pbleinedbl du@dva tethodmdg stabed yea cured silicone

in ositian,. . .the bet.ween the upper nold 34 ,
e A TR T —
the dsbettiblgt vt neGEHRrie0 RRDS 110 i0fena@] SRR UKoV telisyel BEthe sealing

.sealing area. [0036] Since the surface of the
resinseapl dashpriied eirest baged. (8 1ttingeanthepetforhed bealeats dfa dicing saw,

FHIP |@.1he release film40a and the periphery of
laseﬂ]e s’g)glﬂ?{énlg(earea is reliably sealed by the cl anper 36,

[0040he s&h¢ curgblefiiuit dildcone@OmBesitéd fideddn Gid m¥hbdetthe present
of the curable liquid silicone conmposition

. k
invep(igh{Steraeletipegy dedact ti e viaeBIHOR ercs lipast isoms
tem;%"rﬁu%? %rgﬂeﬁape{‘tiﬁﬁ ?nttEREPHOQQHee?mginehp(ﬁr&'ﬂk %&dm‘éés{fegﬁégg[/ ofa

oar wth mnute st eps, € unevenness cause

torqeaiyhh steepenaternt biee mbklingtenipaytirhie the hemsat Hhemthdasqus 0
e .conposition | eaks from

h no curable Liquid, siligco f ] )
reachif kB B R IEs el i VTR E GG RO Bt eish thegordue is
incréab&RER 1 . | erd il .m: .
incrdiATRER 1 KpfionPokehont ol GRS 11 SEACIL LAY thd Bhmposition
excegdly a's plgapa tempelagwe,dhis ovild smpalusucheropestyrafsid doafiigition as

filaflf R b G0 B el b, SRS st vl oG8 ifh Spterval rom
the isenentaidely SfterdeatsteneaioREoRueRAMH ¥ ci6AkRH at t[lg B8 ding

After the curable liquid silicone conposition 50 iIs
tempgatyrg do thednemerigvhn thetorquegseched fl digé cufis shrgtertiiad 1 tine On the

i . em.conduct or devi ce, seal ed
A b g R e i e e R s e R
exceeds ¥ i thetendvaiducioe chiplaga peinfel lcifbuif Ogara ithyHRRithé@biect to
cur eggsi | i cone body does not stick to the nol ding

morepT ey Walping and HerSFBING &4 moldabiey AT dhepealobidasilicone
comlft%ﬁidnwmel%hﬁgl ﬁa{rﬁm&; Beurd! TRES ﬁirQJthtaE%r g}éég{rg}ﬁe%t t[Ipeattorque

he seal ed semi conduct or devi te ca
measyivac & dheerroldingrietriperatmt dhoudd belkese thah @ degfibmy @vhile during the curing

stagegt)ﬁg gqrrgéé %ugc{)lgﬁtjg Eg@g}l& ggglgrei hl} }ranq}'gglﬁgqg gtr}s Br%fgrgt(;l!a ItoI ltlt?lgz%%uch a
curable liquid silicone composition that provides a time interval from the moment directly
after measurement of a torque with a curometer at the molding temperature to the moment
when the torque reached 1 kgf'cm not less than 1.5 min., and the time interval, during
which the torque is increased from 1 kgf-cm to 5 kgf-cm, not more than 0.3 min. There are
no special restrictions with regard to the molding temperature, but in general it is
preferable to have this temperature in a range from room temperature (25°C) to 200°C,

preferably from 50°C to 150°C, and even more preferably, from 60°C to 130°C.



10

15

20

25

30

air ports 36a and 36b. After the nold is opened, the
feed rollers 42a, 42b and the take-up rollers 44a and
waddsaysenct i vated, and the rel ease fil ns 40a BOMJRROES/004410
are renmoved fromthe nold together with the seal ed
sem conductor device. [0038},Figs. 3, 4, and 5 show
sem conduct or devices seal ed by the nethod of the
[004d] e s e Ahe pforementinned girable lighid &yémp ceingesitibn trias beof ded
' ' I di rface.of .the upper.nold
B0l ORISR BE S P e REBE oo
raditditpetymeetizatien-pasbleitpts The hy@esilyltomairghlb ebinpasition is more
sem conductor, chjps 10 are_intended for nmaking a cut
prefenapls femm theerqinfyed vicyy ok qeatrelimg;oygng eharactamstics Haichrichrable
. I o of 1 . ., .. t r .
liquh Sk o Eib e BB ShAbE A e A BT AL DR ) an
orgamepolgsilbixase bivinga lsantwd dkearyl grdups per ieletale; (Btag.
0039]. Furtﬁer.m)r eI as shown jin Fi g 6, the nol di nlg
organgpalygiloxepphayinedt Ieast tvossilicarybanded hydrogerjaigms per molecule; (C) a
latiggnl ] : sp h L; itd
D S D AT chRay "D TOO Iy AR o fhue
otheg hptionpbadditivesasust as piginentiyiedabtion mhittiters; edhpsivhi-iveparting agents,
cavity 34a. A sem conductor assenbly obtained by such
“a nmet hod and seal ed by a cured silicone body is shown
[0042D Fi The durable@ilicoféladrhosieml \Bed SEMNE SRAMICSQhe FRYAS Sention
are obtained by cutting the assenbly w th nei ghboring
can %Pfﬁé npponply ag apretegtiveagentifoneroteatiogismicomluctoy ehipstind iring,
I ' inted.cirguit board.  Cuttin
but %gﬁs&g&éﬁe’c@olgg%rg ﬂg )?Elﬂgcgﬁéu%?r cgu%si a&ﬁr%mgegv\cllrc it gg?rds, or %s
shooktibberbingdaydr €orlskitiond ek hi pkhe d prineddl rcliit ®YAs. There are no
silicone conﬁosi tion used in the nethod of the present
special fesHiGtigRs Mathapgard ka the forew ofguredsilicane bedias, and thexsan be made
i [ ' 0 - rature, .a
o e e SRt PR TR 1% Mieng B

providezseongiest mofulas ofelaptieityhdtexaealimpmePar at t he
when t he torque

| di tenperature to the nonen )
10043F ¢ iSRG RL deuor Pt GE LSRR WKAFUTed giHigae bRy by the
tHod ¥ the Wr8dehdlnveiid i - #ed Sird
e from 1dlf< _fec mnt 05 ﬂl}%%l \grgne%%n%%%&n@{ @ﬂltﬁ ﬁaa?]lréld?%o%?&ﬁgat mounts
semigpreugtor chipsfsentieonduetpodiipd mivrés ckeetlisalbifiteReonsedionr @om

. his will .impair. such f th
semipIREISP WAL i @rcling b B Ao BERIaRof o rmuates of

such\semétondddier deaites el shoRfi G Figsf3 bltes ﬁiaﬁ?es?&tti%lgﬂlugura%"ﬁ
the noment, directly after neasurenent of a torque wth

semigonqyetorgedpe tet eqnsistisif gemisondugten cipsran 2 printhd cinontevard and a
. 1 kafemai.s shorter. than.l mn. .
oA LB A SIS RSB AL T b A
plurdlityeof leadjwiregriowise dnilsydirhere@ Tig. 30tHe sk@foMuctor devices are formed

by wire bonding the semiconductor chips 10 with bonding wires made from gold or

etc

aluminum after the chips are secured by a die-bond on a printed circuit board 12 made

from a polyimide resin, epoxy resin, BT resin, or ceramic. In the embodiment of a
semiconductor device of Fig. 4, semiconductor chips are electrically interconnected with
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 epoxy resin composition or a curable silicone

composition. In the semiconductor devices of Figs. 3 and 4, in order to connect the
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exceeds 1 mn, the sem conductor chip and printed
circuit board may be either subject to nore
W@ e@aiodizeant war pi ng and wor seni ng of nol dabi | PET/JP2005/004410
the curable liquid silicone conposition will remain
partially uncured. Thus, difgctly after nmeasurenent
t he .torque, neasured at the nol di ng tenperature shoul d
sempgonuciar qayiges aftdheshavibersealnd ta gt eristed iciiguis beayés, the
td¥C iR BHrd d
P Sy % SBUEs PR S o B i s o the
ChlISJ Witk @n@mabqlpctmdes arg.1 sodder palbs; ifck@sedaort tlhﬁbadkl’lshdﬁ ofahe printed

nent direc ter_ nea urerrent f a torque
cirols B 1 GHEE B9 L CHEE ML o RB AT e ecbseppigonductor
chlpgamgedmﬁﬁe B}f‘erts%%lf%er&ﬁﬁh% ﬁac@é&%%%tdnhﬁé&ﬁwﬁﬁmdual
. he time interval ing whic
Seal@waqmeon@ctom dedessdy saming dr tygfunehing. Bigk §Eloows amotxampiecof a

ere are n pecial restrictions with

Waférgg\éerl g:h?pog‘]tafke P?'?E(F%ﬁ HﬁmFlé’n‘géﬁat ure, but in general it
[00445} pr &¥iesnhatukigg enlin g\()@ alsBrhfcoh @IRE Rlvitle8uikia @urE@ 588orfe BU@y by

om tenperature (250C) to 2000C, preferably from 500
the Ipsthﬁé 0bthe inyratiay ehthﬁ@b@vqoqle@ﬁ@bmoynpressm re@idingtmachine the
curagali%qglggg] %ﬁg%rle c-gﬁﬁ')ogiftlgﬁ %&%Q{) n%1 ?96(:% corﬁgclttemlth ¢ In{jold it leaves on
the mymngsmmmofmme murdabélﬁn)t ybstancOMAENIREIS OB tHese alfaBes.

ul traviol et-ray-curable type, or a

Theﬁeﬁ‘gg”cﬁis TBeAyRetded e pgﬁorgm(g{gpréssgg;p@a ipgygia the aforementioned
reledd¥ HQS) Tﬁéllﬁt‘: bP8lic %ilfflﬁ’l@ laﬁox%) %ﬁ]ﬁh&?f&dlﬁ% %?es%{ el &L30 Infervals

fromthe point of view of con I 'ng
betwehm nedd-elepsing operaGushaml thus afotaasds l:quaild:t@n Ieffﬁﬁ)eﬁﬁy
npr.i sed, at of the follow ng

100450 b0 Thie 8% apecil 67 BRHoBOY S esineomsssmguatoigas

condiﬁ‘&hsaH&%Vér £ AR SasRRY st#ERd f?lcdl'llcﬁlt Qlﬁled%arqs and serglco%du&tor
g@nopoly5|loxane havi ng at two silicon
ch: lpthy

derommensad tp@pintain émheetmg te)nmrqmumtmmmheyme of from

roorf Bt AU B B R GHa POt BE khven e
prefe?%l? RSmROATRN F0°C" BRGhdrRArd ?%hg%tﬁ)r%éﬁthel’ﬁlé)ldc%l?%\gfl%rove a

adhesi on-i nparting agents,
comgneSalmemlchngrpme timerCurakld liqnid dikconetcdongositioih@e® irESe Method
nvent.ion can be used not_only as a protectlve 2 ent
of hy 1VeBling Bt B g Suiic srreck oreten i
comBdspibragnibe SHh@d11caty! a?)é@‘ir?g fl%co EQ W?ge I?(} p éru?t@ﬁl circuit

printed circuit boar or as s rbi ng

banl Breheeiad bbﬁtﬁl@@bﬁomﬁhq)bmnmqbdl nt ed ci rCUI t boar ds.
ric wi.th regard.to the

er res
0040 T Lo 37l St done T vis
1nvemt[t>nt Reschied Herﬁfcoﬁdlfctorrdébi@@ of tH%ﬁQeIﬁl'éH bethe oh@ Efdauc&ltﬁy the
In partlcular is recomrended to provide a conbi'ned

aboviylgeribed grethy égtth%lpﬁenﬁ Brventiere @@mghqs@ag material of the

semiconductor device is free of voids, it maintains an attractive appearance and is not

subject to loss of moisture-resistant properties. Furthermore, since such a device can be
produced with accurate control of a sealing resin thickness, it is suitable for miniaturization

and thinning of electronic instruments.

Examples
[0047] The semiconductor devices of the invention and method of their manufacturing

will be further described with reference to practical and comparative examples. The
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[ 0043] Sem conductor devices that can be sealed with a
cured silicone body by the nethod of the present

WO pwsneizon can be exenplified by printed circuPCT/iDRRasd®4410
that nmounts sem conductor chips, sem conductor chips
prior to electrical intercongection, or sem conductor

ers prior to cutting into individual sem conductor
Cumﬁ’@%l%‘é d silieongeamarosifons gt the spiicondurietsie vives weesevatuated with
the §8QyMLd ﬂghggn,§bagg.4 that respectively illustrate a
sem conduct of 'devi ce that consists of seniconductor
[Vischisipd on a printed circuit board and a device that
s of re bonded sem conductor chips and a

lﬂofﬁ‘ﬁ inrs1|t JhScorios of Ul smRe b o EAMRORRSAL Faqm tampesure 2y €8, was
el B T TR sl P D h L RO Bl S mcer

281wn9h bondi ng wires nade fromgold or alum num after
e chips are secured by a die-bond on a printed

[Cuﬁﬁﬁgﬁbycﬁ@@PﬁBQZ made from a poly|n1de resin, epoxy
[004923' nCugrl-Blﬁtg%'fgurane lﬁ;g;da%h&)ne Lf'am %?1118{1‘30 9§ ?rtngﬁ?dp\glth the use

m conduct evi ce em Con
of agnenedteq(lre radicy of Otienteo G0g did;Cutbinbtet NR)dBI IINNed) by measuring

3H§UIt board via the use of solder balls or
torques gty andyfitrp intervals (g mtdiaéléwempldmgqf@nl@maa@cs @Aarc end

1205@. ﬁf&%@%«%‘é@rﬁ&%ﬁ%é In%qac?f lﬂllen%gtrﬁ A a{}le 6 gqng Lgamap 51gon were

placedl irab tie 16eXMolde shdme TRt ifiNated afthe H{&‘:}Raln? o?élbklﬁé’ Bfthe
npasition. In the sem conductor devices of

upp%mao 4 Mepsugeraents Wéred@mfﬂédcqutt\mﬁlstbﬁilmfdhl@Rdyp@ém|fombber the

£ .bee led to ot ted circuj
R G R R AR R AT
mminﬁlﬁﬁ&al@@‘bfﬂﬁ&oﬂqﬁe Blr@¥ k8 d 0 k@B cihe side opposite to the
with external electrodes, e.g., solder balls,

[Com@?ﬂ@&daﬁﬂﬂﬁ@fEﬁ%&@ﬂKIde of the printed circuit board.

aI|t of,.s aneousl

10030} 7 6 b E IR Feotk cBeButtiBiidre SiniEud i SarreRid
moldihg 615 aakel120°0amascload 8f S@R e tindl (HEHhE Ptuct was again heat-

i ndi vi dual seal ed seni conduct or devi ces by saw ng or

Uﬁw§9abU%bﬁﬂhg1h@mgnaﬁoshoﬂ@canngmanphemdﬁsefdmﬁmnyhayﬁbamuai
acka nane 44 durin
it e i SRR R ORI vielicit e oRlugrey | 192 stein

rMeeﬁbmcone body by the nethod of the invention in the
bove- descri bed conpression nol ding nachine the
[005éh r abllee fallgwiieg eitpiiz waee wedfusiveivatng thrmsoldet modiatect
L&m%%ﬂk gt with the nold, it Ieaves on the nolding
rfaces of the nold a sliny substance that adheres to

[0051‘2]1 eseAppedrane df schhieomiuetas sdaled With EGONBENEESS the silicone resin
erform conpressi on sealing via the aforenentioned

d PROX¥ Ze¥n ap fyaluaferbin fewn of thackspssidiffersned hesvisencibacemibpart and
perlp?fé?fil oBRiofs b He$PodhetsSFhERAR Wil ge!squlaﬁons were used for this

evaluation: the difference does not exceed 5% - O; the difference is not less than 5% but
does not exceed 10% - A; the difference is not less than 10% — X.

[Fillability]

[0053] The surfaces of semiconductor devices sealed with cured bodies of the silicone

and epoxy resin were visually observed and evaluated in accordance with the following
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20

bet ween nol d-cl eani ng operations, and thus increases
production efficiency. [0045] There are no speci al
WO e@b091361i ons with regard to conpressi on- nol di PGI/JP2005/004410
conditions. However, for decreasing stress in circuit
printed boards and sem condygtor chips, it is
.rec nded.to maintain the &eating tenperature within
CriteHig L3RS IO QSRR abUPe Veids @) insompbily filled areas
are pfRE@rabl y from 50C to 1500C, and even nore
preferably, from6Q0C to 130C. Furthernore, preheating
[Warpinghe nold may i nprove a conpression-nol di ng cycle
[-ITE. rable Iiquid sjilicane cqonpositions used in the
[0054IT - Vel e AT P gl STORE g fopg Side phagemiconductor
devideweypibly sl Nglifdnetd? %}a&;&m%, pridrH Gk il iGR B dividual
conposi tion can be controlled by applying The
semdenmdaelPy deicedr anduieasuiing the height of thel othier migtsideanetithe position of
theﬁ&%?ﬁ@éed by the heat fromthe |ower nold. [0046] The
ofTow'ng description will relate to a sem conduct or

[0058]vi ce€Cwpiblé liguilRiROLE AbbercchfdsRInS B8HIGA ?%ﬁkafex%ﬁieg ©f the
of  the_invention is the one produced by the

INVEMRiey SNd Bk enpaEd Ve Amgles had phargntertssing showreint Tabke 1.Si nce
mo?@e sealing material of the sem conductor device is
ee of voids, it maintains an attractive appearance
and is not subject to | osgTafeliroi st ure-resi st ant

CuraBlo OP6d LS e e R e, st necerstch—a gevice—ganbe
_mgfgiﬁcgd e SR ont riol O & se3ling resig  ®

Viscp§ily ckness. it is suitabf®aPor moni at uridzat|i omdtand 93

t hi nning of electroniC T NSTTUNBRGS - | SXaP [€SBER04 7 1 Black

APpeppraces eni conduct or  devi ces of tﬁi i nventi on and net ho
of their manufacturing will [be®¥%rthef*YedcrioBad wi kT

Compesite megides pip elpstigitt pE e dlivdneclonpar atlfi ve exanpl es.
rubbkhecur abl e 1 qui d gid imeRey Gonposi ti odd and e 4.0

sericonductor devices were advaluatdd with [t he use of

oo ot-ot

CuriigpoPRES er i a gi ven bel ow. [ Vi scositly] [0048] Visdosity
of si Tire o eadhingloeque 6 GIRGSMt ijOoNS at jroom t gnper at yre
(25C) was measured by aanil%typéor otlar y5vi gco@dt er] (Bhe
Product of Tokipec Inc.; cone: 3, dianeter: 28 mp
[ Cur abfeidpRngphicnigrgneds i8er3asdd049] Cdrabilitly of cirable

| i qui tlorsi kifeiss IgpEpOS thipng Was det e ned Wit h |t hé!

. of—a—-fpurometer (the nroduct of |Orientec Co Ltd
UST UT- at-HUI A3 AL S pProguot — y
Cur onet'er Wﬁﬁgﬁkwwfyﬂﬂﬁﬁ&%y measuriing g 0.2 0.2
120°C (min.)
Time during which torque is increased 0
2 .
from I kgf'em to 5 kgfem (min.) 01 02 0.4
[Practical Example 1]
[0057] 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 10 were fixed to
a (70 mm x 160 mm) printed circuit board made from a BT resin 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 pum-thick copper foil via an epoxy-resin adhesive layer
having a 17um thickness onto one side of a 200 pm-thick BT resin film. Circuit patterns

were then made from the aforementioned foil. Portions required for wire bonding of the
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torques (kgf-cm and tinme intervals (mn.) at various

nmol di ng tenperatures (70C and 12Q0C). In each
wore@soveent, 5 ml of the tested curabl e |i quiBCT/JP2005/004410

silicone conposition were placed into the | ower nold,

and neasurenent initiated atjgt he noment of closing of

e b R St SR o™
senﬁéﬁhhhét@ﬁ@knﬁ@ﬁiel% eléc'ﬂ?ca[l?ﬁﬂ%ﬂc@&&'ﬁe@%ﬁ%ﬁfe s éQJQat 48 %old bonding

revol utions/ mn. he m ni nmum val ue o
W1r¢sahg@tala@4 sle@nmgfductommp{:dwnbdlmte Ml deltsuee 18fchips in each were

thcit 005 rabl.e liquid,siljcone
seo 5L E i HEPD bor uf Ffon o siiar e Wi Ry e
bondingl N. at 120Q0C under |oad of 30 kgf/cn2 and then the
roduct was again heattreated at 120C for 1 hour in an
[0038]en. Thedydewpulstiercurpbla ligvidsiliesing sebber cympestioreasurasdpplied

i nment
ot ), ok et Binc il B2 B sl BRD 0k P2 prpigg greuit board
12 ﬂac@z&om [tROBT]resT ﬁ)ﬁsﬁ%ﬁdﬂﬁh@@ﬂﬁbd}ﬁcﬁkto@ cHipE €0 Lbﬁﬁ‘ihérpﬂhe printed

. ting.t he nol ded products. [ Appear ance] [ 0052]

Cm% ﬁa’f?é@ lase é@mﬂ@dﬁwebm}dsofmnwequhn@ldtmmw the

i1 | eva
oSy 065004 10 PO 624 S BHR)UFAGE pin
weranldsqk (Inpdrderab ppcﬂedt itlenmoldling dvefapésofiiort teontativeitionlah@ Wcndate

remQi3l 8 PRt G SR Homcle Bl b ngyt WHGCRIPH e gheransld was
coat@@&mﬂhﬁﬁl%letalé@ﬁln%ﬁaﬁé‘Yrogpﬁt%trgﬁﬁorgétﬁ%g feg_\{ﬁ fmcg he tfpx%]was pressed

difference is not less than 10
to thepeal3]e spfacesinyf zicastion. ) Sempeosiducradingewiscesietenlk &tk clamped
f. the_silicone a(g epoxy. resin were

Stat%?fttﬁféml?teg ﬁgg?lvg?:ﬁrg Aering 3 mintesiat 1203¢ saderaead of 3hkaitan”.
Follf)ﬂlﬂgq}‘i'lsnﬂl%rsbfn?d’oh@uctcﬁr‘ delvica geéléd Hlnt'th ik ]?llbﬁ? Wistemoved from

absent - O sonme voids and I nco ete ed ar eas
the mpld amddgeﬁreated)for [ Waunqinngloved %FQO°@&A§) b AguAS sealed

et |d|5 fixing. one | ong side of a
Sem‘é’@ﬁﬁ? (ﬂ%c‘f icgagiag ade HErelf silisens rabbas yayer on themicesrof
semﬁ:@ﬁdﬁ{:tcgrgéﬁ r&{uc&? (ﬁﬂﬁe{ kikd of tﬂ% 8P%§%h\é%e%ijﬂ%ngqctqrﬁ@wces

sem con evi Ces, nmeasur i
are SanWerlanabkg,Qm de over the p03| tion of the fixed side.

[Practical Example 2]

[0059] A semiconductor device was prepared in the same manner as in Practical
Example 1 with the exception that a hydrosilylation-curable liquid silicone rubber
composition (B) was used instead of the hydrosilylation-curable liquid silicone rubber
composition (A). Characteristics of the obtained semiconductor devices are shown in Table
2.

[Comparative Example 1]

[0060] A semiconductor device was prepared in the same manner as in Practical
Example 1 with the exception that a hydrosilylation-curable liquid silicone rubber
composition (C) was used instead of the hydrosilylation-curable liquid silicone rubber
composition (A) and that compression molding was carried out during 15 min. at 70°C and
with the load of 35 kgf/cm®. Characteristics of the obtained semiconductor devices are

shown in Table 2.
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[0055] Curable liquid silicone rubber conpositions

used in practical exanples of the invention and in
w@ovpasssi ve exanpl es had characteristics shownCT/aP2005/004410

Table 1. [0056] [Table 1] [Practical Exanple 1] [0057]

In the present practical ex | e, a sem conduct or

devi ce %th t%pe shown in Fig. 3 was used. Mre
[Compagativedigample 2B nm x 14 rm) seni conductor chi ps 10

e f) 1 R . jnted circuit board ..
[Omrrgjge f‘?éﬁﬂg’(@‘%ﬁ}‘%ﬁﬁ Vi asi)?e%g% ?I#I SR POyt %ss]inn“j’aompa:’f‘?ltlve
Exahnpgle 3 owith thg ;em:epltia;l dhrat a'ﬁlyéropirlj'lmﬁi@ﬂcﬂ?ble mﬂqgidg@l@do@ie ‘lf@ﬂ)er
conpri s of a J.am nat tructure formed by applyin
co g%? s 8&6‘;&85’5@? Oftgif f%%ﬁ}éﬁl@pwghle Ligyid sdgmg n&@er
rh¥Rloney) AHER S gl -
ol UL QB AN HNCRPRE OB Ao RAR R L5l o2 0 i
2. made fromthe aforenentioned foil. Portions required

for wire bhonding of thecircuit patterns were renoved.
[Cmﬂ‘%r%ulvreﬁﬁapp a:ﬁter ns and bunps (not shown) of the
[006HM CoNeiBicORdRRIrRR IR WWas Bledaletiif Mld et & i
gﬁd w re bonded via 48 gg?d?%bonéi ng sv\é/lndlrees. %ﬁéytlgféﬁ%?paratwe
Example & yritothe gxeention Hiaps hpidesitidatidnatwoalde bitpaidisticohe fibber

IS, re secured t.o.the printed .gircuit
conffa (0 SRS L i ARV SR S L G TR e
contpositiongA) bDHE] coblysredtich @siding Wi @RigLERRLANS B Wih it 120°C and
.S cocge rubber ,conposition (A) was applied at room
with theesdef f0kgiiemy Hohareeterttics of thewbtapmeddieméqonilnedr divines sre
sho@ iR TRELAt ed circuit board 12 nade fromthe BT resin
for supporting senm conductor chips 10, and then the
[Copparatizd Examplei4] board was placed into the | ower nold
a conpr.essj on |.di ng machi ne of the type shown in
["0%&-{19. s 80431&,5@ dgvige Wanrensf an themamp andiner a3 in Comparative
Exafpl $RMthOBELpioH ShnInfRetivifione i er
t(%m:pr ot ect1 thepryDI |an% @%@@a&o‘@e{@aﬁ%@ﬁ@%k&é{}? Iglﬁg%rnd
compggitiph (1) was esediadteadfthe hyglresilylatmnecurabdbEequill sdiRbh & RIbber
. e hnner surface of the upper. nold was coated .
confiByifon tCF CoBEler it il Seribr sebBordueion deverays ahsovn in Table
2. resin, and the filmwas pressed to the sealing
surfaces by air suction.) Conpression nolding was
[0064} i ed out in a cl anped state of the printed circuit
board during 3 mnutes at %ﬁ@g under a | oad of 35
kaf /cn®. Following this, Hi@%dni conductor device
al edgj pﬂﬁyﬂg SiFriBxodfene vlihied Was T eNnovigdralitdaiahha
nol d heat H—i

T reated—fFor—1—hagur—hr—an—oven—at—1200C.
Chagstestice s it t~_al seal ed 2 1 2 3 4
Appearance O O X X A A
Fillability O O X X X X

. 1 mm or 1 mm or 1 mm or 1 mm or
Warping 2 mm 2mm -

less less less less

Industrial applicability

[0065] 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

wires from disconnection and undesired contact, and reduces warping of semiconductor



sem conduct or device having a 600 mmthick silicone

rubber | ayer on the surfaces of sem conductor chips
wor®spssduced. Characteristics of the obtai nedPCT/JP2005/004410

sem conduct or devices are shown in Table 2. [Practica

Exanpl e 2] [0059] A senicondyctor device was prepared

.in the sape manner_as in Practical Exanmple 1 with the
Chl%%@é’émrmé?ﬁ{%wt bearipalnoaartigulas thsinventien pevideggich a method of

i . Y | st ead,. of
el R RER! sio oS MRS B of  curabe
sili@omposipbsition a¥he rélitivehye tosv ieatpersurotequired Ghtralliesh warping of
sem conduct or devi ces, are showy in_ Table 2. ' o
semiQRdHEion PRIpS, %Fh‘ﬁ?i“:lﬁmt st Therefors. dbmmothodrof dles/ingention is
suithB18 f6H 1BRA48H741dnbhE 1S AR BRBRE oS insthuhEAS! | cal
Exanple 1 with the exception that a
hydrosi |yl ati on-curable liquid silicone rubber
conposition (C) was used instead of the
hydrosi |l yl ati on-curable Iiquid silicone rubber
conposition (A) and that conpression nolding was
carried out during 15 min. at 700C and with the | oad
of 35 kgf/cnR. Characteristics of the obtained
sem conduct or devices are shown in Table
2.[ Conparative Exanple 2] [0061] A sem conductor
devi ce was prepared in the sane manner as in
Conparative Exanple 1 with the exception that a
hydrosi |l yl ati on-curable Iiquid silicone rubber
conposition (D) was used instead of the
hydrosi |yl ation-curable liquid silicone rubber
conposition (C). Characteristics of the obtained
sem conduct or devices are shown in Table 2.
[ Conparative Exanple 3] [0062] A sem conductor device
was prepared in the same manner as in Conparative
Exanple 1 with the exception that a
hydrosi |l yl ati on-curable Iiquid silicone rubber
conposition (C) was used instead the
hydrosi |yl ati on-curable liquid silicone rubber
conposition (A) and that conpression nol ding was
carried out during 3 mn. at 1200C and with the | oad
of 50 kgf/cnR. Characteristics of the obtained
sem conduct or devices are shown in Table 2.
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[ Conparative Exanple 4] [0063] A sem conductor device

was prepared in the same manner as in Conparative
wEx@spds6B8 with the exception that a PCT/JP2005/004410

hydrosi |l yl ati on-curable Iiquid silicone rubber

conposition (D) was used insfgead the

hydr osi |l yl ati on-curabl e |iﬁUId silicone rubber
conmposition (C). Characte ' of the obtained
sem conduct or devices are shown in Table 2. [0064]

R IR o5, R e o

by gecing én yesealedsdumitondudendayis, infrasueldtand fsabjeedrigancefible liquid

ot VOI in.th ' material, allo reci se contr o
stick it R Bl U8, PRt b Freen e B B4 Toicdledperphanducto
devite s Cafiprepdion BRIdEnE DEdD A eriidc@SnbIuRE tgmg?l%ﬂﬁ]@, GHePdin said

and undesjred contact, and reduces warpin
curabigdiquie gilicors edrnpesitionchas viseosty-ofi A0k ¢ ortlesaratisoont temperature,

eyl . idavention provides such a net hod. of )
ond et T i G R0 P Bl R 7o B el et ot oo with
curastfr £ slsd @olding tEnij@radire do ﬂiérrﬂ&h@thﬂeh(%%r@%%%ieﬂ 198 fem is
or

fét {pge rel ativel }/1 | ow tenperature required
not jeggjthan dgniRarpiilighe fimednenshdatrowhichithsstosvg grows from 1 kgficm
to SREFBhLEHn6d &Sféitharp?gfiﬂs- Therefore, the nothod of the

invention 1s suitable for mniaturization and thinning
of L €~].Astrument s. CLA l..A.nethod of .. |
2 TaneraieharbEc s NIRRT e shel il slEmedoniposiienica

hydwisilylatimectable lapidsied R oaposifisgal ed seni conduct or
device into a nold and subjecting a curable liquid

3. si Mhe@@hePSNORih i 10WhERA thE bhiaBlell icgﬁﬁ&ﬁl% BEIIEEEN n

nol d and the unseal ed sem conductor device to

cureg ofppng g shesd sitision hgdyiwithra camposittemedutiin eflelamicitiyog 1 GPa or less.
tenperature, wherein said curable liquid silicone

4. co %@Qﬂﬁh@i’\oﬁﬁ]@im i1s whareinyafief tH2GedcohdOstor @Sgcetiasbodplaced

hnogqﬁgerat re, ﬁnd m@@rei .time interval fromthe
oM AT B S C P |h.q {FOBFEPPOTLieN hasrhege fag intp aspace
betwath @fmﬁﬁé& radldtahe thohAbned Ee‘%ﬁi?@r{cﬁu& ﬂeéiQe,td?eem{E%gE@t

hed 1 kg I an 1

,vvhen t he tprque reacne -cm 1S not ess t
semigppductagisievise ihelamipadbitween thaluppermold antitdehlotvee miold, G the

r f L katcmto 5 kaf - IS not nore an 1 mn.
cura .e%?@led Jrlrft§§q1llc]‘)é OF% gfP Oaltlgflﬁﬁ , Je\ﬁffg]rt% CHMPIFESIER PAAH1BE| i qui d
si ki con 0 sition is a drosilyl ation-curabl e
5. Li g‘h? 81e§?0|%i omam& gﬁﬁ]&gppia&p%st two se1¥11conductor devices are sealed, and
then the obtained sealed assembly is cut into separate sealed semiconductor devices.
6. The method of Claim 1, wherein the semiconductor device comprises

semiconductor chips on a printed circuit board, the chips being electrically connected via

bonding wires.

7. The method of Claim 6, wherein the curable liquid silicone composition is applied
onto the surface that supports semiconductor chips of the printed circuit board, and the
connection between the semiconductor chips and the bonding wires is sealed with a cured

silicone body.

8. The method of Claim 1, wherein a release film is applied to the inner surface of the

mold.



3. The method of Caim1l, wherein the curable liquid

silicone conposition, when cured, forns a cured
wa@Rlosoosel body with a conposite nodul us of el aBCT/Er20§5/004410

of 1 GPa or less. 4. The nethod of Caim1, wherein

after the sem conductor devige has been placed into a

| ower nold._and the curahle |1 quid _silicone conposition
9 hastiseeethpe af (Haie & vdistrie thsaelkassr{ilamis iisjdkasainst e amgr surface of
the k31 BYs@h&fhpsem conduct or devi ce, the unseal ed

sem conductor device is clanped between the upper nold

and | rable.liquid si.licon .
10. 20T S o B B e B0 B BERUA roeriin g5 B Claims
fronTheo @et hod of Claim 1, wherein at |east two

sem conduct or devices are sealed, and then the

obt ai ned seal ed assenbly is cut into separate seal ed

sem conduct or devices. 6. The nmethod of Caim 1,

wherei n the sem conductor device conprises

sem conductor chips on a printed circuit board, the

chips being electrically connected via bonding wres.

7. The nethod of Claim6 wherein the curable liquid

silicone conposition is applied onto the surface that

supports sem conductor chips of the printed circuit

board, and the connection between the sem conduct or

chi ps and the bonding wires is sealed with a cured

silicone body. 8 The nethod of Caim1l, wherein a

release filmis applied to the inner surface of the

nol d. 9. The nethod of Caim8, wherein the rel ease

filmis held against the inner surface of the nold by

air suction. 10. A sem conductor device produced by

the nethod as disclosed in any of Clainms from1l to 9.



