; e3el 64T- ~ JAN SODS i ~~~mm~u~ SEM CONDUCTCR DEVI CE AND PROCESS FOR- % JAN 7005
PRODUCI NG THE SAME, AND TABLET COWPRI SI NG EPOXY RESI N COVPCOSI TI ON 5
BACKGROUND OF THE | NVENTi ON Field of the Invention The present invention
relates to a tablet for producing a one-gsided sealing type senj

device, conprising an epoxy resin conposition with suppressi Ozmﬂ“mmmmmm"“”m
generation of bowng and high reliability, a wafer wwth a resi ayer
and a seni conduct or device produced by using the tablet. Discussi oh®8f" the

Rel ated Art Conventional | yﬁ]ﬁ@}{@{?ﬁ?'ﬁ??@k'@ﬁ@ﬁd@mbmd on one side of a
oj'ected e

waf er conprising a plural eéctrodes by subjecting a tablet

conprising an 1 s ep?ﬁxyfggggrglmgbﬁepge IT@;Epgm’rrp@qiDng, wherein the

epoxy resin conposit y €O pressi ng nol di ng. However, in

the wafer. with a-esipl aYstdoMiceiERORY Gdgnsi COMPERITIOROr med by.

usi ng the tabl et here arises a problem that bowing is
generated. Specifically, when a cured resin layer is fornmed by using the
above-nentioned tablet, the bowing of 20 the wafer with a resin layer is

undesi rably caused becaumb@g%gﬁlopr?ﬁﬁr WWNT'@N""S a coefficient of

| i nedr expansion of a cu an €poxy reésin conposition, which is
the cured resin | r, are different fromthose of a wafer. The wafer with
a resin Iaﬁ&@ﬁlﬁém bow ng descri bed above is generated causes
troubl es during_gonveying and.di ci,ng. -sided B8line-
applicability téﬁlen%re gf‘?’%‘i Orbéeé%t%égo %gg?lgﬁﬁotﬁfrgg{rﬁﬁghate?% 3150 arise some
~m N~~undun~  JAN ~Qu~~ robl ens t hat - aheditat the
interface &fP% FEMGIM Pc.tgﬁtzﬁleg"r?& tﬂ?‘@&s?&? ne}?%égrr%, uls(é)mtgﬁgtﬁh?tls reliabili ty
is inpaired. In addition, in the techni : i; ( VAN a@esin

seni conduc SBPPEISEE tF‘ﬁ gf’ﬂ%raélloglOﬁoofw@gz‘}i%gg{nl%lﬁgﬁg‘?gg%iac@g%n the recent
year s, one-sided 5 sealing-t sem Vi or instance, have
been!® emar KEE! %g@%@@%@é%\ﬁ%@@%ﬁhﬁ’ Sgl%d%lgﬁﬁt)ele}f'n which a

sem conductor elenment is sealed by a cured product of an epoxy resin
conposition has excellent mass-producibility and | ow costs. Further, the

above-menriﬁ.ned one- itdeﬂe ?&ii t ype sem conductor device can have high
per f or manc %‘—%ﬁ#@%—n—%{—mﬁgﬁ}i ng the sem conductor elenent. In

ddition, i t hod .of t ] itdet 7 d, which
addition, in a Eogoggf%ggy%npgdoﬁ%gx?%PMHﬁ@ﬁvaegutdecgaa“amr ic

is the insulati _ pbove in a flip chip manner or a
R e
Vol q]get wee Q‘W}éeisw_smlgﬁ?sﬁtglggﬁégp F gf\%@ gﬁ%%ﬁgéﬁé%e%oﬁgﬁg?g? sltiilf)al%/li ce and
brobl oms. of AT LPb g B o e by curing shri nkage

of a seali s{%elsdg,er PRADE QR LRREL By [hRreealtyi wiisgtise nbldtidesaribed

expansi on 0O e’1'nsulating substrate and the sealing resin (cured

product). | %&Qeﬂ?@ﬁ@?@H&?%leﬁ?ﬂia@ﬁoiﬂn@@s wdtiegdteti h&peoificatiydedenised
above is generated, pealing or the like isS caused at the sealing interface
by the stregs.qyesihqaPavs T8rme® biAingd it dhveahbhtisned mblayshedmwing of
20 the wafer with a resin layer is undesirably caused because the physical properties
such as a coefficient of linear expansion of a cured product of an epoxy resin
corﬁposition, which is the cured resin layer, are different from those of a wafer.
The wafer with a resin layer in which the bowing described above is generated

causes troubles during conveying and dicing, and has a defect that its

25 applicability to the substrate becomes poor. Further, there also arise some,
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thereby resulting in poor applicability to a substrate, Therefore, a
solution to such a problemis desired. 25 An object of the present -5 AN 1008
invention to provide a tablet conprising an epoxy -~A N 20~ resin -
conposition for producing a one-sided s®aling-type sem conductor device
W th suppression in the generation of bowi ng and high reliability. Another
obj ect of the present invention is to provide a wafer and a. sem conduct or
devi ce produced by using a tablet conprising an \igoxy resicp cog}groai tion,
and procegselslehnrthpt adtreisng geheratabheethe iapratackeofithe avafersind edyYeRer obj ect
of the present invention is to provide a nethod of preventing generation of
bowi ng of redig Imadreso aimat itsheligbihty ontfopaioed.devi ce. Still another object of
the present invention is to provide a use of a tablet conprising an epoxy
resin conposi t ijamddtomriaketdohgi genet padkaging (sbaing)g $FIULONEHEORaf er and
t he sem conductor device. These and other objects of the present jnvention
will be appanest i themidliefkemiemgtatakoidestindhe roRmpERM sOPNESEIGANVENTI ON 1
" The present inventors have again studied on causation of bow ng of the
waf es Wit heglin 8 Pe b@nRontinetmr davicesisfoangitesce, Asave beaesulemarkedygndave found
t hat an anmount “reduced by heating of the tablet before nolding is one of
causat i ons,cpfa1RPWED ASsewiitdndsteodorént imnaldlya kemwondaatatalensnbss curing
shrinkage of the cured resin |layer and incongruence in coefficients of
li near expaRfdby afcutdepAAueadbEeen apdxy hesin eoethosirimhdsageellent is t hought
that the shrinkage of tﬂe resale is caused by exhal ation of volatile
conmponent Smﬁﬁrﬁfdﬂdéﬁbiliﬂy b lowtcesialFuther hthecaboed-mersionddages-sidiedn
pressure-rel easing. The sane can be said for the causations of bow ng of
“the packaggalifs topé Semidondiicfordeliar cntdiveshiphpedfoomantreby bighldi ngs, in
order to suppré&ss the 25 generation of the above-nentioned bow ng, the
preggnt i nestrafifig gy Serhizenduttdaklements 4 ANd, 4n iatmethodfffavpimiéng @ r educe
vol atil e corrponen‘f’s in the tablet usable for formation of the cured resin
| ayer of asamgicendutton ckeni@sito allayeed, whicht isehe cdsafting swporemestigned he
tabl et before curing usable for sealing a sem conductor el enent_on the
i nsul at i ngalssdesiar aflgp chipdmbneti ori milisecttdiep attadmentsrianees, 5yalhats ¢yatlle
tablet. 5 Therefore, the present inventors have found that by using a
tabl et havisgiedrowbyumie-siddd ceatinyihaatatn gf insweporeiag the spaiiddgAnount  of
the volatile conponents, the shrinkage of the resin due to exhal ation when
pr essur e- r glegasitng deambevealyyr Bl molitenehgrmerstigegeasi FOMPEFILERNYR can
be consequently suppressed. Al so, the sem conductor device obtained by
usi ng t he abidviscth@emeht ironédingahibstratsf angbthessenHasndicger FeVILaBPHiYNg t h
suppression in the generation of bow ng. ) '

the composition. However, these semiconductor devices have some problems of

generation of bowing of the package caused by curing shrinkage of a sealing
resin, and incongruence in the coefficients of linear expansion of the insulating
substrate and the sealing resin (cured product). In the semiconductor device n
20 which the bowing described above is generated, pealing or the like is caused at
the sealing interface by the stress due to bowing, so that its reliability is lowered,
thereby resulting in poor applicability to a substrate. Therefore, a solution to

such a problem is desired.

25 An object of the present invention to provide a tablet comprising an epoxy



In addition, the present inventors have found that by using as the tablet
one obt ?I ned b)é prelpfari ng S m): jtgnf p_rodu;:';] corr})['i si ng Sn 1(_'apo;% resi ng JAN 2005
conposition and cooling and solidifying e nolten product, e 7
conpression. 15 ratio of the tablet is made large and the resin of the
tablet is nade very dense, so that the tablet is less likely to be

hygr oscopi ¢, whereby a tablet having a small anount reduced by heating can
be obtai ned. Therefore, they have found that when a tablet of which
conpression ratio is.very._ hi Lthdar eaus _tpla§s@ngﬂo@§sctdrahs/ﬁ¢d on

t enper at ur&s¥fBPOTHAY fghgln&igcg%q%?gésglr val uegi s used, a 20 seniconduct or
device with. nore effect.y, SS| inbhedagerkelidlahtyof bowi ng and high
reliabili t‘?ltg‘a)?HpBEeSBWa]inntgla.Sgléﬁg{at?%érﬂoﬁdje%/°have Found that a seni conduct or
devi ce having hiigh.rel iabi.l i - Qhﬁbﬂ@tm&@@aw&ewm(ﬂa in the

nol ded product t}BQ“é qbé%%c"éé‘“%ﬁ%&@?ﬁ% a low vol atil e conponent content
and a high conpression ratio, resent, 4 Ry shas a epoxy desin

acconpl i sh%edmﬁéggﬂc@hIapﬁlégé)rpfi‘lgqedn@é.ﬁ%ga 1!E@I%AN 005 % Cogcr%t ely, the
present invention pertains to the .  OWHNDL bl eb)an@ thaWagr. f or producing a
seni éonductYrPPEEIORe? Pﬁo‘?ﬁﬁgﬁgﬁyféﬁéﬁ%&g@ﬁi hg. conprising an epoxy

resin conpositign.conpyising an Q i nal: bd otherein
t he tabl et has gﬁél Qrkﬂtf‘mmgc%%ﬁgﬁgsﬁhg?(}V[(;én?&ﬁ:ISgo?A\wg%qgﬁtgunt reduced
by heating being |l ess than 0.,0~% by I - ; aedevideng to
item (1) aBEﬁV@P%BStg&Pﬁ%fmoél Qa}vo oocfggég\éqgﬁlpé%%ﬁg&# ggg(;ﬁ?crfg amlten

ool i ng_and sol ST raiGet RWERERL B Pt P R aBe Bl o o

item (1) or (2).above, further having. ats ne Wwidd 6f -
sel ect ed fFB%WW@&;%GEO’&Sh%ﬁ’%tcpﬁgogglz&(fg#%ilg&eélg%ﬁrgéeggi%g%ﬁfﬁﬁ of the

tabl et being 98% or re; and (C); ss transition tenperature of a
ok vater tnd Biacicapcpatvgor St

cur e prod r nore; (4) a water with a resin

| ayer conpri si ng@géﬁ@f@g @%ﬂ%&t&ﬁoﬁ ntff% ﬁgésreﬁfiﬁﬁ/eﬁﬂgn Wwillhecatipalenefom fhayer

formed on a proj side of the wafer, wherein the
cured resi ayer i,s forned by the tablet of any one of itens ( 1) to (3)
above; (5) r}ahgéﬂ?%gﬁ%&tbqn'devi ce obtai nable by a process conprising dicing
the wafer with a resin layer of item (4) above intoa given size; 2 ~ (6) a
sem conductor device conprising an insulating substrate, a sem conduct or

el ement nmounted on one sideyg{ Mg vney gimonsvBEaTIaNe, and a cured

product of an epoxy resin conposition, the sem conductor el enent being

ncorporated | n. AREASEHeHh R dDGaGUEEANRNRHE on dHSHRif howay effipr oduct

of an’ epoxy resi on 1s by the tablet of any one of itens

(D12, BB s 1/ DB Shtsomt sy How s e v
the insul at]pg,suaghted ,By‘ﬂleﬁtiﬁg of the tablet before molding is one of causations of -
bowing as well as conventionally known causations of curing shrinkage of the
cured resin layer and incongruence in coefficients of linear expansion of the
20 wafer and the cured resin layer. It is thought that the shrinkage of the resin is
caused by exhalation of volatile components 1'emainingl in the internal of the
cured resin layer when pressure-releasing.
The same can be said for the causations of bowing of the package. As a

result of further studies based on these findings, in order to suppress the

generation of the above-mentioned bowing, the present inventors have found that

3]
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pl ural connecting electrodes, and a cured resin |layer sealing a void_ )
between the insulating substrate and the sem conduct or el enent, wherei ANtHE
cured resin layer 5 is formed by the tablet of any one of itens (1) to (3)
above; (8) a process for producing a wafyer with a resin layer conprising a
plural projected electrodes and a cured resin |ayer foz-nmed on a projected
el ectrodenounting side of the wafer, conprising the steps of putting the
tabl et of any one of items (1) to (3) above on the projected
el ectrode-nounti ng sj de of th j {foxFbehation lod

fr By koraiee JORIE Loimpg S df (A R ale

mel t - cur edit 1% resin [ayer; (9) a process for

produci ng 8. Sera FONNRTreVhas GOSN dal, bPfE Alafilt compbnients ina

sem conduc n-one side o he insul ating substrate, and
a cured product, 0 n_epoxy resi j LR ' @lie el enent
bei ng inco&ﬁ&ﬁtﬂlﬁé&ef‘ﬂe&ﬁ‘ﬂ“’ée%%gkn@glggﬂg@c%rsg@nﬁo Sgcﬁrglglg?gérj?lgl neg the 15
Sem conductshlanest et g da (R TR B aph B Tgupad R g R IR | Sby
form ng the cured product; 10) _a, pro | h&qpduct or
devi de cpgﬁh??ﬁfﬁgﬂgﬁeP’ﬁf’lsqﬁll%ﬁﬁvﬁﬁigﬁgg‘{? g@% %gfsgﬁiﬂlgoﬁgughtg%? }gﬁg@lrr%g? nount ed
on one side o e in in subst r : d N

el gct ro?es ?H?H?;ée%fség’y?%%ait‘?‘gl 8§/"|§F %%%?%ﬁ%&g%%@‘%iggogﬁ?i ngul ating
substrate an e seni cqndyct or enmen Shi ePsurlreleasing
heat - mel t i RGMPREER D] S%Hflﬂ‘ﬁﬁ O(’Jtﬁ]ée bt p‘é%nis) lf‘o above, and fillin
the void ang uring the,t Ie9 her ehy,. rg?%l &8 Ledhtd yiar;l(g
11) a net héan 5rsu§pg€\§éﬁ<%,i\ﬁgefﬁbﬂﬁgﬁ%ﬁ{xﬁ’gt‘}%%%’d}‘ %? ag%&/a%?gﬁgﬂégﬁp}?i sing 25
formng a cured resin. |layer on. a wafer - US| t £ one of
items ( 1) Suppressejﬁw”%b@e f%%n?g%tﬁggg%c??ﬁ gé‘&@rg’y H%?k i \tbhreO{)br(g\)%yenti ng
generation of bow ng, of sem conduat on.: i : i.Si I -at]

Jem KonducrentamEddAb St oh conBearna g "t L AP e getraton e

tabl et of any one of itenms (1) to (3) above; 5 (13) use of a tablet of any
one of ite )()@i’ﬁmgo (3) above fox preventing generation of bowi ng of a

f inth duct i th f IR Vall | & f d
on the waf or: an Kuiyonaee gre it uijeal s L folnd ML By @R, e, | ol ove
: e Jomsacef | (1) to (
prodbet | on BE QBT SLH-enBEA P e pr R P AU & e B ol enent s

| ed .Sl de.of [ ' I ] OF THE .
DRaw NGs Fi GEREPe ot 2 S e R P e e R e RS v

prodyet | on 1%@3}“!5& 2y 15 AP L2EY EhA thelreiPbLInCOIBIRREI e vary dBAKY svesi | 2

conposi ti od? a cross-sectional view shoal ng ore ‘exanple of a

fer with i R - | jore exampl ¢
varer wit tﬁﬁ{ @%g?b%?g\ge’es? GO & vk b s@(f;ﬁé,swﬁ%ebzmlbldﬂ}ﬁmlﬁgm\g g

anot her exa W th a resin | ayer; igure 4 is a perspective

T P RGBS A s 0y hovond
when a tablet of which compression ratio is very high and cured product has a
glass transition temperature of not less than a particular value is used, a
20 semiconductor device with more effective suppression of the generation of
bowing and high reliability can be obtained. Further, they have found that a
semicénductor device having high reliability can be obtained because the voids
in the molded product can be reduced by having a low volatile component

content and a high compression ratio. The present invention has been

25 accomplished based on these findings.



sem conductor device is nounted on a printed circuit substrate; Figure 6 is
a cross-sectional view showi ng one exanple of a one-sided sealing;txﬁi i
sem conductor device; 25 Figure 7 is a cross-sectional vieM/shomﬁnd @
exanple of a .- 5 JAN 2005 s semniconductor deuce having a face down
structure; Figure Sis a cross-sectional view show ng a production process
of a sem conductor device having a face down structure; Figure 9 is a
cross-sectional view show ng anot her exanple of a 5 sem conductor device

having a face down structure; Fi 10 J a—gaewiapal vi ew show ng
still another’ Qﬁﬁﬁﬂt@yo%heapfgé?ﬁtgg{k\%htg:@o?aéag{)/'lg?:(g havirneg lagf ace down
structure; Figure 11 is a cross-sect )] : A wtaitadly e whi ch
bowi ng oftg)vva}‘ ért’-_‘l?]/lﬂ f?;ePr_Pgé?lﬁﬁlia%?ﬁlhﬁgﬂ%é?{i%ﬁﬁggﬁkg%; Fi gurfe}Zlg | gln?
cross-sectjonal view showing a state i itfdh &ﬂ‘gﬂgm‘éarf"e esid ad a
resin |-ayebowwgaép&nﬁ%%&?ﬂgﬁaxﬁulaii?§° 'S a CroSs-s&ctional” vi ew show ng
a state in which bow ng of f.e vm'rhh 'plllﬁ.ﬁ@{i'ﬁq‘ql)ermned. 15
DETAI LED DESTRE Pﬁ@\l“%ﬂméﬁizmﬁﬁlﬂ%\? ?@11{)%41%% com?rrlssicng an epoxy resin
conposition [hereinafter sinp| eferred . A dHe present
ihnv;a_rffti og. (4 'sI ?ﬁéﬁ?ﬂtégﬁ%%cﬁépﬁﬁr&?%?ggi%}a%wﬁgrpyaﬁ%h%’ r epl;J_ced by
eating being less than 0. 0 by . wei . RREHLiE8
usabl e for (3he phepdelacsar 1gtt%éteph€llr3eatb%38h€§tla§g‘@%%{/g (%)E}g/gér%esi nplénldga

curing agent. The above-nentioned,epoxy. resin. i 3 i dtem ted,
and convenfrepfaiiga MWQR}Q?PBE‘%P@}S&QQXME?%S,O odr}%%lgtﬁg%\%g#&%?gg%l novol ak

N e
ool TS sty HHETLD SOC R e e, L
CHCH102 - Cg%';razcte%_!ticHse%ec'te%n% ttge_'t!groﬁpzcoh'sis'tih}g i
(B): a compression ratio of the tablet being 98% or more; and
(C): a glass transition temperature of a cured pfoduct of the tablet being 120°C
Or More;
(4)  a wafer with a resin layer comprising a plural projected electrodes and a

15 cured resin layer formed on a projected electrode-mounting side of the wafer,
wherein the cured resin layer is formed by the tablet of any one of items (1) to
(3) above;

(5)  a semiconductor device obtainable by a process comprising dicing the
wafer with a resin layer of item (4) above into a given size;

20 (6)  a semiconductor device comprising an insulating substrate, a
semiconductor element mounted on one side of the insulating substrate, and a
cured product of an epoxy resin composition, the semiconductor element being
incorporated in and sealed by the cured product, wherein the cured product of an .

epoxy resin composition is formed by the tablet of any one of items (1) to (3)

25 above;



R~-R mRS . ~ ... (1) RR OCH-CH-HZ Rg OCHzCH~Hz b~ wherein each of R to
R5, which may be identical or different, is hydrogen atom 10 or an ghgxl 1
group having 1 to 5 carbon atons; and mis O or a positive nunber of %2 Y
less, is used as all or a part of the epoxy resin conponent, fromthe

vi ewpoi nt of reducing the bowi ng by inprovenent in the glass transition
tenperature. , A preferable curing agent which is usable together with the
above 15 nentioned epoxy resin includes a phenolic resin. The curing agent

is not parfjcularly.limted {here . 5 Cagakly known one
ca o &) 7 %x\échi{)élugg%nie .Jnc #oﬁﬁg@ﬁﬂ JRYinShlaGaB YD ABAA | Y s

can be used) Th@s c Por i nstance, phenol novol ak,

cresol novol al c, .isphepol A n | inot JubRigfeyianet hane
type phenofameicpBdpeior e&%%llngl;{@Fﬁ:bg}l %@?%g?tﬁﬁ%ﬁyﬁﬁmﬁ gl?e. 2U It is

preferable that the fornulation rati f ; BB td GoldthegRexy thesin to
t he above-H’éﬁﬁ%"&ﬂf@&%ﬂ%%‘}%@drﬁ@’s%nﬁfégu%%%g@egpg%ﬁﬁﬁﬁa% hydroxyl groups in

the phenolic resin is fromp.7 to. i gsbagealibyinfle 0.9
to 1.1 equi“xﬁ&[%mgssu&éfra{?n “&h‘ﬁ %?gpé%ﬁd%&g&t %lghfggp%’%h?r&ghp in ![e he abovsebm

116t ogetismesibherasihsgany B TIRRS IR BBOREL 022 Coony Pesi
around, or (pher EaredPRa U avaRt PIEE 1T HARE SolBPRme RS’ 2 e
nstance,  SrokehdsEes i o i RRs o] bitreeIBR S |
Tt de siaYErBRaee et Renpreat Rl R ERP O IR A e
Fused o111 G4 smaiE o Sbmre oSt A el Per b e e B e ARt e

or o1 £ abl ¢ SHGEAPRS 16 BRE R H e ar e ROy BRI e e S 0.1 1o
0.1 o 3 0 Pcoid HpeRarka syt fuAGE ALt coRRill 8 SIS hat

0.1to 3 0l P9° ~-m It 'is preferable that

th tent of the above-nenti i iCod | ' i 50 mak
60 t o 9504 b NERGnA eruTHR Bl el MR dar bhtSide o BLIEthE L T oned

: i bocld 'tion. o
handl | o r GUCRBRIR 1A SoRT DLt P AP P B e por | y
dded ' L er. i ! | nprésifi eie bi i t
added a Curé&g@ﬁﬁ?lé%ngéﬁéﬁbbrﬁeg'Lrggﬁ@tse%l@d'159 e @ueas pRduag &dimprisihk exe bi 17 ty

imp acting ng agent such as”a silane coupling agent such as

silane coupl.in DS, L X% { FERUI I oy ve@tpPthemer capt o
gr _ouﬂ),?'vi n te%g%ﬁgg%]%l%té?ﬁ%@g%fq%}\gg% such gs) g@o‘(ﬂy gl yci doxypropyl
trimet hoxys'eﬁﬁ%ﬁﬁﬁu&ﬂ hle %’ ARPHOGiR0GR ab13t {d Bedlet@redetheraby datuihgi ng
agent, and THE PR TR "above- nent | ohed cur | ng accelerator is not
particularly |]jmj . long as the curing accelerator acts to accelerate
the reacti o%ebéél%\égﬂwé%g’xy group and hydroxyl group. The curing accel erator
i ncludes, fgryin oY | £¥&hRahkeoer deniewrdspsding aasnsulating

1, 8- di azabi >9 |O?%?§&%fl§%n gjé%ﬁgg?, 1,5 5 SAN 100 11 P

di azabi cycl ﬂ[b‘éu%ttgark%ﬁ’ﬁ@ﬁﬂ&ictbﬁékhféﬁﬂ nAFTES of el side bf thetinghlaniegi ani ue;
i m dazol es such as 2-nethylirni dazol e; phosphorus-containi ng conpounds such

as “3'0! phenyhiphasphinepnaickddi clihkelechvdss @pmourdscsiariaper scabaga void or
in adm xture of two or”nore conpounds. 5 The above-nentioned pi gnent
i ncludes capbQukdpl RE kSsulhtil R BiBER0XhE@ the semiconductor element, comprising the
st.eps of heat-melting the tablet of any one of items (1) to (3) above, and filling
the void and curing the tablet, thereby forming the cured resin layer;

(11)  a method for preventing generation of bowing of a wafer, comprising

25 forming a cured resin layer on a wafer by using the tablet of any one of items (1)



and the like. Also, the above-nentioned nol d-rel easi ng agent includes
carnauba Wax, polyethyl ene waxes, paraffins, esters of fatty acids, salts
of fatty acids, and the like. The above- ment i oned flexibility |nparrqgmmgm5
agent includes various silicone 10 conmpgunds, acrylonitrile- but adi ene
rubber, and the |ike. The above-nentioned ion trapping agent includes
bisnuth hydr oxi de, hydrotal cite conpounds, and the |ike. The
above-nentioned flane retarder includes brom nated novol ak epoxy resins,
brom nat ed bLSﬁEenO| A epoxy resins, metal conpounds such as antinony 15
trioxide, QA Hy’pentOX|de met al hydroxi des such as magnesi um hydr oxi de

and al unmi nh@gkhydr oy %‘ﬁﬁo r{ ﬁgvﬁwg%ﬁm :&?%B%?%f%%@hﬁb@hcﬂkﬂ:wpd@@wds

such as p hat & ese ane retarders can be used al one

or in adm xture of t or _nore I hRHasdabsteitber
than the f$URRIFIBEICE s%nctonéiﬁeg)q%mﬁg%%gq{o %%gécogr?ﬁg%sused corr?aom te

nmet al hydroxi de havi hedr goscg@t ed by the general

formul a (2 Yuﬁﬂng%%ﬁ(tn@!fgopﬁ@y Pgﬂteﬁﬁaﬁz at east "one netal atom sel ected
fromthe grg cons bi; hl i.s at
| eas$ onegﬂe’t IoI ugk 8 anIE%nl\g?pB%oH Héf@a%gt@n%%ﬁﬁéég?%m “Fe, Co, N,

Cu and Zn; and X is ositi.ve y thednet al
hydr oxi de a%rserﬁlﬂ@n@f@&d%oﬁé Vg Eu&:tf’]lé}}ee ro&uggxg%l(%%gg?’vaf f%a\ﬁ]mozlgt does not

have a convent onal. hexahgedr r a platy formhaving 5 thin

t hi ckness Eif¢h ‘”ér’selé% 1}“?‘@%@} owafenearg(?yst alline structure. Rather, it
refers to a rrp05| dr oxi t h in the
direction & hluéﬁﬁgé‘str%@t 8&?% HPFé’gt“leas) 12%\;&/61?&5??62%%&1 Hirggth and

wi dth directions, d| ng, f or Hpg BofoFLE ar
crystalli nsewlaﬁpm g’n’ ﬁ,&dsgqlgoﬁci@ﬂﬁﬁ kmg er| IIO(IQ‘ﬁ!lcpﬁerl cal form by

t he Crysta' [o aty el QA1 orh BhE KIRSSE
(c-a¥ s di F%‘g%?%\#wtqr alrl?u‘r’% crysf:bﬁ(l'hlkﬂcent ?%nl%h?%nc | 'udi ng, approxi nat e
dodecahedr on,. lﬂg OXI te oct ahedron, approxi mte tetrahedron, and the
like. For PRIPS ¢SRS fposite metal hydroxi de having | arge czystal
gromh in the dlrectlon of thickness (c-axis direction) as well as in the
|l ength and width 15 directions; and a desired poI yhedral crystalline form

can be obtained by congﬂ%i E?E%égﬁpyfoﬁ]o@g thargegnuf act uri ng
' t ydr may

process of the conposi ox1 de e usually a m xture of

var| ous Shapes. (R0 il SRERREDERLINE. shg%ﬁ‘f@b@éeﬁmbﬂﬁoﬁ@ﬁmﬂﬁl&ﬁnﬁm al

hydr oxi de i nclu esi um oxi de and ni ckel oxide, a hydrate

of nesi um ZOﬁgﬁigﬁgggcﬁbr&ctag q%ngﬁ gﬁy{%ﬁﬁlte oR} réBAReaipy¥ItRd;de and

coppet oxi d&€P? °Th a qit] rrp05|te et aI hydr oxi de
having a pol yhedg %lnécgrxérh Q?@ss%cﬁéﬁﬁ%e(@éﬂo@vlﬁ% s elahiplé b Wafep vth a

preferably from?® especially preferably from1l to 4. The aspect ratio
referred t%%\ﬁrﬁ%&'s expressed by a ratio 25 of length to width of the
conposite netal hydroxide. In other words, in a case

Figure 3 is a cross-sectional view showing another example of a wafer
with a resin layer;
20 Figure 4 is a perspective view of one example of a semiconductor device,
Figure 5 is a cross-sectional view showing a state in which a
semiconductor device is mounted on a printed circuit substrate;
Figure 6 is a cross-sectional view showing one example of a one-sided
sealing-type semiconductor device,

25 Figure 7 is a cross-sectional view showing one example of a



- ~ JAN 205 ,; when a the aspect ratio exceeds 8, the effect on a decrease
in viscosity beconmes poor when an epoxy resin conposition conprising the
conposite netal hydroxide is nelted. The tablet made fromthe above 5 JAN 7005
materials can be prepared, for instanceg as 5 follows. In. other words, the
above-nenti oned epoxy resin conposition is dry-blended with a m xer, for

i nstance, a Henschel mxer, and the resulting mxture is nelt-kneaded with
a kneadi ng extruder. Thereafter, the nolten product is filled into a.tablet

mol d, and the %‘Edﬁgﬁ g%tl?%hﬂ%ll%sﬁ ﬁfc@%ﬁ)% \#r&&ug@ol ing the above-nentioned

nmol d by alS8WF rough the nold. After 10 termi nation of
cooling, the fo}éﬁ;dﬂe Bﬁgb%&oﬁf eﬁ:?i‘éfxgl Kby §H%Bﬁb§;r>mludtibﬁ bogsaftaabl et. In

t he above-nenti steps, It 1s erable that the nelt

kneadi ng tenperature i.s .adjusted 0 6 that a nolten resin
t enper at ur ETYGPRAGCT FlFY‘ﬁ‘éjhiagmagd? tasctee(g)‘%qgsﬁg&%e’lzoc, and that a mold 15

tenperature is adjusted to ~ to .50 S é%% deddagpiprggssur e- nol di ng
of the nolten rgguﬁe 'lﬁﬁiqof%éecéﬁéﬁy{@n%%g m)lﬂ(]‘l, é\a%r?%ferabl e net hod
conprises arranging the upper.and.l o I S in the tablet nold so that
the Aol d cﬁ“ﬁnﬁ@né}‘g@égewctgﬁ’atvﬁkg %%cle‘gﬁ&gﬁstiﬁgﬁ% ‘ungers, and nol ding a

nol ten resin copposition fed to t : ' ' bo®d of the
pl ungers, with F%%Qi1ng‘5&CIQS%F%ngﬁraé@gﬁgg%%)l{%lﬁl tﬁﬁ(g&ggﬁgk?ihgo4oPa or so.

Further, the productio rqcess of. th LI | be explained nore
it e viieginana 2 el S Eoh At ERate

concr et el ySHE} a vi ew show hg one exanple of a

production apparatus for produci a.t SR BoRxh g Hear,
w uch conpri ses Fa‘a"é‘ﬁlliln]éé‘rcrfﬁsisﬁa%maéﬁna%l’gfé?‘g\#%ir‘lgEa%? H]ust r}gt ed igh t he
~figure) is installed. 13 Is a ?%St nol.d .hol der which noves in left and right
di recti ons VBhYR & FsEkIAYGT I8 14 ~- 5 JAN ~00~ is equi pped

with a cooling jacket_ . Also, 16 is Whichl mseth aan
uppet0 pl unger | Tﬁéw L2 1SAEROSpISERY 1@&%B_o@§arﬂéﬁsﬂ?’ﬁﬂf ced pi pe gﬁfached
at tip end of . the cylinder 12 qf, t n ing extruder 11, in which a
stin-er is gt mqhe%,res%gaygraﬁ §8ﬁ%§9§1eeﬁo§?ﬁet 20 is slidably contacted to an
upper face of the nmold, .In Figure. I, wWif® teleln WwBich veehanesan | n
order to produc lgmfeaﬂ:?é"taﬁgpsg |e§%3?ﬁ§%%\lrwo%g§ct|‘E’)r|%esg%palrnat us desc?i@t;ed 10 | ~

20 * wafer with a resin layer is determined.

15 DETAILED DESCRIPTION OF THE INVENTION
Tﬁe tablet comprising an epoxy resin composition [hereinafter simply
referred to as “tablet”] of the present invention has the following characteristic
(A):
(A): an amotint reduced by heating being less than 0.05% by weight.
20 The epoxy resin composition usable for the preparation of the tablet comprises
an epoxy resin and a curing agent.
The above-mentioned epoxy resin is not particularly limited, and
conventionally known various epoxy resins, for instance, cresol novolak epoxy
resins, phenol novolak epoxy resins, bisphenol A epoxy resins, naphthalene

25 epoxy resins, biphenyl epoxy resins, and the like can be used. Among the



above, .first, a mixture is prepared by m xing each of the above-nentipgmgym5
conponents with a Henschel m xer. Next, this mxture is delivered into
- hopper (not illustrated ir_ the figure) of a kneading extruder 11, and the
resin conposition in the above hopper i$ delivered into a cyliz:der 12 of
t he kneadi ng extz-uder 11 by rotation of a screwinstalled in the cylinder
12. The resin conposition is kneaded with heat nelting at a tenperature of
from60 to 150C, and the nolten epoxy resin conpositionis filled in a
tabl et nol 93 SVé}?oxﬁ, {egﬁ%”jtfi@‘%@'efﬁi'd@% fifit blye apoextasus r@re$m©®b§ft_h€ he screw
Thereafter, after the filling of the nolten epohy resin conposition in the
t abl et nol i pl d hol der 13 noves right (or left). Wen
the left (gﬁﬂfﬁﬁg%éﬁh Z%ﬁﬁgkﬁlgg reaches the position of a discharge
outlet 20 of the resin feed pipe 19; the nold holder 13 is stopped. The
nol t en epoxy resi g g§itionFTZMC@ngmzthefﬂablet.dﬁﬁdﬂiﬁznnved right (or
|l eft) is nolded v ~|§§?pr essing Wit h\an upper pl unger 1 /fand a |1 ower

S

pl unger 18 at a prles e of 49 0 2940{x 104 o%so. Cool ed wat er
of ich tenpera ' Bloei i ted through the

cool ing j acket o e nol t he cool edy\resin (25 to 60C ox
so) is ejected uppardly: ngem 18, andist he ej gc ed resin,
i.e. t~'~e tablet, was arged in a f6Z-ward direction by a tdbl et

del i vezy mechanism 21. Ther €8Ri#HEY. on cBapl BEHAGHCH: - 5 —~AN 2005 1J of
filling of the resinin the lefi/(or right) rmlS[ the mol d noves right (or
left), and the above-operation s repeated, whereby tablets can be produced

in a continuous nmanner. The tablet produced as descri bed above is required

to have the .foll ow hg c acy,Bldnshi¢ beAlenticalor dafferemouis hydecgmestoly
heat i ng beiwng&é\é%%h%iﬁRb%g%c\%gk&%hgﬁt. T?lrcla Carmunt reduced by heating is

pref ey abl y 0. 0406 by NELANKIAZ] tb SR xcbeP o, AbEIAlLl 9 & Dpssitiye weingher cir

| ess! Furt If&A2 re preferable that the tablet has at |east one
characteri ic%g selected fromthe group consisting of: (B): a conpression
ratio of t eOIig ‘et being 98% or nore, preferably 99% or nore, nore
preferably .99 3% orymore. 208 {Qpoxd @EBSSorhpait! from thenyiengiounteofof t he
cured proddéﬁls%%/iagénﬁﬁé%femre,p Bcr%/eferabl yﬁl 30C or nore. 1~ In the

above- nenti gned b B (B} gldsheramitiorn feenpereume. r educed by
‘heat i ng [cﬁ5?§§&“§:]‘?éi%?éﬁ{‘%)%? %%6?@?%3?25@%&) gy wei ght, the nore - '

preferable, and Ef‘ LRGBS AN hab R icetHe wialbliet above-
[ characteristic %‘ ]ef%%%r?o;l n%t s 100% the m)regpreferabl e. 20 The anount

r eduggd by rﬁégfgéﬁ%? %ﬁ;ﬁw&sﬁp&\é@ud@wmm@mam tetihg ager)isirotobt ai ned

as fofl ows. the obtained tablet is heated at 175C fox 1
hover, and uﬁ{]ﬁcg}’a& itegfreEret g dafmlyart dwaftehﬁgnaii}ekao‘d?etc&remmed?e wied- t he
ce y i i

anount red eating is calculated as foll ows:

' The curing agent includes, for instance, phenol novolak, cresol novolak,

bisphenol A novolak, naphthol novolak, triphenylmethane type phenolic resins,

phenol aralkyl resins, and the like.

20 _ It is preferable that the formulation ratio of the above-mentioned epoxy
resin to the above-mentioned phenolic resin is adjusted such that hydroxyl
groups in the phenolic resin is from 0.7 to 1.3 equivalents, and especially from
0.9 to 1.1 equivalents per one equivalent of the epoxy group in the above-
mentioned epoxy resin. |

25 It is preferable to further use an inorganic filler together with the above-



- 5 JAN 200e 16 nount Reduced by _ (Initial Weight) - (Wight after _
heati ng~ x 100 Heating (Tiutial Wight) (% by weight) The conpression e 0%
in the characteristic (B) of the tablet is obtained as 5 follows.
Specifically, the conpression ratio of the above-nentioned tablet i.s a
ratio of an apparent specific gravity of the tablet and a specific gravity
where voids inside the tablet are zeroed (true specific gravity). For

i nstance, when a specific gravity of the resin cured product of the tablet

i s denoted bﬁﬁﬁ %%(g Fé%ﬁ{?fa%lﬂgﬁe Eﬁ@(ll(gxc feideTpe ex@brganiv,ﬁl&rdnalud@isght of

the tabl et ™f conpression ratio of the tablet can be

cal cul ated,by the fol ' uat Lo G0 THRES Sindreob@tni@onally khewn 100 of.
Tabl et (%thfée'ﬁlu@ug %{/Zg\-ﬁdhgﬁpﬁ@hgg ?tgesrlln cured product of the tablet can be

T7sC for 1t et CRE LS ABERL b e e ags
the cur ed BAmRS (pemattaena e AR e B P b ove. rent | oned
g1 ve a1 osFicaRaHiG By C e T RoVeE, Anghe: e 200 - The
For 24 hourrionn e S e e et Tonel curod.
product of L gﬁﬁgﬁﬁgloﬁv&on?f Rirkds Ok ismfér%l@ toafde e BisdedGsifica powder,

t her nonech&hi device co rcrally avail able from Ri gaku,
To 2 — o from dhe viF Lo PO e A P o B e Trom
@ xni mut e SR F RSO R Er e T e o & vt er
vt ot 1 n 18 Eted 0BT 3 e s e el

o1 cct 1 ode- MO PG e BB ot e 3 e, vent L on. & val er

refers 1o a thi mpl ol 6. 5891 GORGHEL GrehPof heltohe an@best modguliayileras el |

as the above-ne proj e ectrodes 2 is nounted on the surface

Lher eof - FLHIEA T, Al B To OSBY Syl Beubafheyvetln conpsitiohayer of

the present®PRvE crivcalty fer with a resin layer is forned

such that a Surf%?ﬁe%b&g%ﬁ?ﬁﬂ%ﬂﬁ%ﬂbwﬁl tQnPBELen, Besdddsethel shares the

sanme plane with p en proj ected ‘el ectrodes 2'. The nateri al

for ng abo‘ﬁaedv%?xg%hﬂt?ﬁé’q gw{a,akes%,qinegmﬁoﬁé e&if afl@ sh@ircsgmat filkert thewt ar | y

limted. T heweteri a des, for "Instance, gold, silver, copper,

al um num n%éeikgé]ggggfé?ﬁ% Empéﬂ\ﬂadde@%ﬂmnﬁﬁé deceleranst, alpigysnt, hemebd-. 1n

addi ti on, e ‘above-nentioned plural projected electrodes 2 is

not paz-ticyhardyo 20t Fiffegihility irhfainefeab ecduplingtdpens sudlnsea sflanhe
el ectrodes ﬁé%s%#%jg‘é%t’ed shaple.w Thg material for the above-nenti oned waf er

| is not paf(%l%}ﬁﬂlcﬂéééﬁt s 8 ta@@ilaﬁé‘Qogﬁfgea@nmcbmkﬂﬂgdpamy SO U rgRIno
conventi ona used; for instance, As waf er,
group, mercapto group, vinyl group or methacryl group, such as
20 y-glycidoxypropyl trimethoxysilane; an ion trapping agent, a flame retarder, a
tackifying agent, and the like.
The above-mentioned curing accelerator is not particularly limited, as
long as the curing accelerator acts to accelerate the reaction between epoxy

group and hydroxyl group. The curing accelerator mcludes, for instance,

25 diazabicycloalkene compounds such as 1,8-diazabicyclo[5.4.0Jundecene-7,1,5-



Si wafer, and the |ike. The above-nentioned cured resin layer 3 is fornmed
by using the tablet of 25 the present invention, and the feature of tHhN 2005
present invention resides in that a .- ~ JAN ZOUS 18 semn conduct or

el ement is sealed by using the tablet agjdescribed above. The resin with a
waf er of the present invention can be prepared by using the above-nentioned
tablet, heat-nelting the tablet by neans of transfer nolding, conpression
foaming, or the like to forma resin |layer on a wafer, and curing the 5

resin | ayerdi%é{;ui[c%ro %3\361}11%2‘?%@ té’i@ifa%_f afided sachesitietByeiedianudre prepared

by putting resent i nvention on the projected

el ectr ode- aounLIAG SIH%Of- i Ital B0l BflofiRriagoh titningtiostpaudisrsichi ng

and curing a cured rTesin |ay t he process fox producing the

above- nenti oned, wafer Wwith a resinl.ayele. nd Heahh e sedpdsad or m at
whi ch the @é&lﬁeqyéﬁ%%’}ﬁg%ﬁ%gd%sai%\@/]e pt6&1)%r1%t)l fen state is pref erably

in a range qQf .from 130 to 200C 2Bﬁfsi ally preferably from 150 to 190C.
The heati n@(&f”éﬁ’ﬁ’é?é’ 8 qn %q{nﬁ e above-nentioned resin layer is cured

to foama cured  resi,n |ayer .is_pref I ifs. Higdodxide, 190C.
15 1P the wafer ’th‘et %boé'ef%’fpﬂoﬁl@B%gng{)rﬁg#%lggg%gmﬁgpgga%]hséfﬂgbove- speciied

tablet, the size. of t fer or i K b abbatintheledicareidn i s
usual ly in aﬁ‘%é-ﬁiiéﬁ@e ‘{;Eo’l .efqogeég?ﬁ@é%eﬁl]%ﬁlnd %ﬁgﬂéﬁﬁé& ation of the wafer
with a resin layer fornmed by th [ £RePEAE I tRlcddnand
met hod, the‘?’%xﬂIzoqﬁﬁth@@dV%X%Pﬁlbagﬁg%ﬁeefB@g%gﬁ8 atip end of the

proj ect ed ehe(ht]{%odes fromthe side of the cured resin |ayer by using, for
i nstance, d0fi wi thout being limted to this method. Besides the

above-nmenti oned net hod using a. (4l m:.: LS ol Ae3uddsOFaridistsili€she a
net hod conpri si ngﬁ? F‘B%‘é‘?'&ﬁngl&n ggieerﬁ%delg%ﬁﬁoﬁmjttﬁé' a%&bgd fesin | ayer-fornling
side of the ,wafer,wth.a .resin.l P\ﬁ\{%' h isaiRestate such that all of
the pPoj ect%“@%‘%seé?W(B%gl%F@mel%gé éd élihattl(lfléﬁégbﬁraeéd resili layer to
remove the surf M ot nentioned 1oAY ¢ WAGdEEHismuaygtroditier eby
exposing a tip 2‘35631)0‘{/?12“ }anggtlé@%lgﬁggf%rd’ gs fromt hg élur eg resin |ayer
surface. As, a ?qukis itute %dé a3qM theeAD irradiation nenti oned above, there
Rt i

is incl udedh3é1dr Oyrig etching treatnent, nechani cal polishing,

bl asting treat WETLS%&B%CE.%B%ASXE%gglfgaarflsgfethﬁf%?ﬁnélﬁéé@ broraiiatdd mdmmEFOﬂﬁd 5

above, YAG | aser, _laser, ‘excimer laser, or the like can
above. pr acelssTs Pi U PR B S e e N et or ol eront
uni t )1’5 wher g‘?c}/xige, antimony pentoxide, metal hydroxides such as magnesium hydroxide

and aluminum hydroxide, red phosphorus, phosphorus-containing. compounds

such as phosphates, and the like. These flame retarders can be used alone or in

admixture of two or more kinds.

Further, as a flame retarder other than the flame retarders mentioned
20 above, there can be used composite metal hydroxide having a polyhedral shape

represented by the general formula (2):
M1.xQx(OH), (2)

25 wherein M is at least one metal atom selected from the group consisting of Mg,



sem conduct or device can be obtained, in which as shown in Figure 4, a
cured 10 resin layer 3 is formed on a plural projected el ectrodes N 2005
2-zzzotnting side of a sem conductor elenent 6 so that a tip end of‘Ph%
above-nentioned projected el ectrodes 2 g exposed. The nethod for

di ci ng-t he above-nentioned wafer with a resin layer to a given size is not
parlicularly limted, and any of conventionally known nethods 15 such as

di anond scri ber nethod, |aser scriber nethod, blade dicing nethod, and the

i 6 g T neCac Bttty GG R SRR AR S e e e e T
or i ntod. ti PRuite ubdth SretHT 23 pRdpe BT o e 4 ot "t he

e conductBis erpPests Gl SR o B B e B Vet on
fevi ce. combn REars AHA K 2T T O R el o1 oront

mount ed on one side of the insul.ati . = 2QRR40 FEdthet npkefersand a
cured prodten thickoges uth & S -th?féﬂg e%lgr?tryslt%@fgﬁtsi on: the seni conduct or

el ement bei ng incorporated.in.gnd seal b oS " iof@icrete
exanpl es oft YHBPRBA 1@8@513%’{%97‘1383}%’1@ (}gg%ehéeﬂy%@g‘é’ent ﬁ#\r}gﬁﬂ&%ﬁtﬁhi ch the
sem conductor _ el enent .i s,.i ncorpor at i ubed 5 product
in el ude sdmckpa @Pé%i“ﬁcﬁ%ﬁ%geﬁgﬁﬁr%@ tﬁ#gﬁ?@%ﬁ%@%ﬁgﬁ% "BGA (B al |

Gid Array)," as shown in Figure.6. .ln thi chict R SBWICare rBade
sem conduct%?lug%gﬁf mgtancs, ﬂb%ﬁth@aqn&atg’wnﬁlrllsu t&?gg substrate 5, and the

above nentioned sem conductor, el.e i dy. By th g redeRisedunt 8 of
the tabl et '8FesHBOIS LTLHAN ﬁ%‘?‘ff?ﬁgﬁsﬁ?&) @83??#51 %? {he gg%lx?drﬂggi n
conposition is.carried 10, out only 1 g 1 QU stal1BEeftim@- nount i ng
si del®f t hdhe SUTRCHOPR] ¢t F?Sa@:eg’ésgtﬁ)}ﬁ]gag?fie §§{§llq‘|%ralg?.ps An appr oxi nat e
spherical conpecting electro ' v iBhtt BetahedRrOopppsdtitate t he

si de of sea}F‘Fﬂﬁﬁ?ﬁeﬂ?é%%%ﬁg@f%? %dgér@ndtp%gé tEe Wi nsul at i gg substrate 5.
In Figure 6, 1,0.is a gn%éa The above-nenti oned substrate material 1S not
parti cul arltﬁﬁphﬁﬁktoé’d?n f ilge‘any of various conventionally known substrate

mat eri al s can be_used. Congre fie hRGinederge crystal growth
bi smal ei zni dot ri 521 HE3BF &}eeé(ﬁﬁﬁéﬁggs)ﬂgggltg?ﬁ&?ﬁbgt rates; gepo}gy resin/ gl ass

cloth substr atggsq;{%g{?g%ﬁf% %é?ig&&hﬁ%ué&gBﬁ?iaMfeuba%tihahe%ngahdmﬁheidm ke.

The process™ senuconduct or device of the present 20

invention in wuch the sen Nind forhi)¢ahpereiteshedrbyand seal ed
by a ‘cured ‘BV%%%‘E“’ 8?&%@%%% y %ﬁrﬁpélg%osi ti cl)n is not particularly

limted, and ﬁttfggl a%@a{}%%%%itiélﬁvlmﬁe eRmuPgctRfing peectsbyfahe oomgntitonal | y

known et ho%lo, or1 Pnst ance | ow- pressure transfer nolding method or the

oo Bl IRy Smasscoruion placed by, ] 1
heating to nelt ang cuteebieech@hllelxatBles of the composite metal hydroxide
mnclude a hydrate of magnesium oxide and nickel oxide, a hydrate of magnesium
20 oxide and zinc oxide, a hydrate of magnesium oxide and copper oxide, and the
like.
In addition, the composite metal hydroxide having a polyhedral form has
an aspect ratio of usually from 1 to 8, preferably from 1 to 7, especially

preferably from 1 to 4. The aspect ratio referred to herein is expressed by a ratio

25 of length to width of the composite metal hydroxide. In other words, in a case



- ~ JAN 2005 21 form a cured product of the epoxy resin conposition. A
third enbodi mnent of the present invention pertains to a sem conductor

device in which a sem conductor elenent is nounted on one side of a aptKells
5 board or a daughter board in a face dgyn. structure (flip chip method,
direct chip attachnment nmethod, or tile like); and a process for producing
the sem conduct or device. The sem conductor device having a face down
structure of the present invention, as shown in Figure ;~, has a structure

in which a sem canductar el hs fRENbEA ditreRe isivikeooftydrecbm=s| at i ng
substrate Wﬁ@ieat%g %ggértglatlﬁc?ﬁggﬂﬁrlseégttpﬁg el ectrodes 4. Theref c?,e, a cured

resin layer 3 is for . -ﬁa&gg@m BingaBedotdppitathe@l substrate 5
and the seﬂ?%o‘ﬁﬁﬁ%@gﬁgrg%%{ﬁ%gﬁ#ﬁle a oveﬁﬁent"’i oned plural connecting
el ectrodes, 4, whi ¢h. el ically connect the above-nentioned insul ating
substrate gy%%&tﬁemggéﬁi'conduct or element 6 may be previously nounted on

the side of t heﬁgg%@g%@ggﬁ@ﬁtﬁ@%o% gfé"terie'f_ls E'&'ﬁb@'pﬁgﬁdreﬂpmeiﬁ‘siange, as

el ectrodes 4 ma y nmounted on the side the insul ating

substrate 7 and:the 3105 90, e S0 AOANGIATRhSTEN: dmboyiibe ior csent

i nvenrti on, e nmay be re ed to those only conposed

of known el ec*fbﬂ%@%%(ﬁ %trﬁllxseg’ fioq%é{%gcéé%(g%gné&.@pﬁ)@g ahd #e edRttifigde and a

conduct or e electro as joint ball. 20 Therefore, in

general , the_connecting elegtr ' atyi siHeahslteny be
t-g%&?ﬁa%@ wf?g?iéﬁngég%n ] AtARiek atrhR e FHEP Sihe

conmuni cat S4HMERS t'1ng es of the sem conductor el enents

only by el et odes i RSNST i bAIPHRRSEMIRAUARkrNR seosiy adasccRliaghe

connect i ng P& rd comruni cated 1n such ‘a mariner that the

connecting el ectrode conpris (N _ L1t d balfter
attached ©ONGADOW MERGOIEH TQR FY %“wt;‘?‘& ‘2%‘%%?(2@1%3’2‘5@8‘94? ~ JAN 2005 22
Therefore., in a.preferred.e ' £oRNGet od ® getrodes 4
whi cl el ectt?ﬁn&lélF*P@ﬂ 3&88@301%(}?1%?;%1%%@5‘[%%{ ?lgtte 5 W th the &
sem conducttoilg1 f:l enent 6 may be previously provided with a joint bunp, a
joint bail B he Iike on the side of the insul ating substrate 5, or
provided with a 4 qint dn@Er h s@st 18 bidferadle tiidiehsingidt-of the
ﬂé@?‘g agBVE%F?ﬁlanH%e}?arQﬁb s@ips! 18s

i nsul ati ng subst er, e plural connecting el ectl-odes may be

both provi gg%awﬁgtgglﬁeg%@}z R;HSHJ‘)%;%M&BO@ thakhorthhh® ndlied @Bt he si de of

the insula as on the side of the sem conductor
el ement 6. The materjal nd 1§80° kONede@hal®Ihat @INEKE | Ng
el ectrodes tglqug%l{)q %@@%?{)Eﬂ? %ﬁl@%ﬁ?l ggr t(ﬂe iKe) are not pazticularly
limted. The materials {1:h Eo k5008 HdBe@ivelwd bunp made of gol d,
| ow MRl ti ngteﬁlé)leﬁ?etuﬁeng %C%’%ﬁ&?rféf!tsl lrtlogs|%0|@’nt g?mbs }lFlrade of soldering, a bunp
conprising a COpgle{hﬁ%ﬁl‘s%e-?x%&iM ®elHoptatdsng withimee tbhereomntiexedudi ng
a case in which both‘the side of the sem conductor elenent and the side of
the insul atj $kEabR AEG0ARINgSIRY drembhgtiedippertnddower pakeerhii f or m
of stud bun%ggrié?gﬂof gold. In addition, the materials for the
above- ment i §R&ghicpsiiath MBatsbBhsldtanDeaclesabivithahe incetiar b the piungersanal
include ceram c substrates and plastic substrates. The plastic substrate
i ncl udes, forq hRIARBCLmoBRAXYsiA BBiposRidrefed toithetddeninoed by e ope(aBDN
resin/glass cloth substrates, polyimnmde substrates, 9_nd. 20 the |ike.
Accongi ngl Vot &J&?lﬁﬁé’éﬁ‘é‘; Rt ienst aus peessass of 49 et 18° its 2062- ¥et0 B2 asbag
the tablet of the present invention, and the feature of the present
i nvention resi degyjfesant bAghicliongroteendubt aiblel witbhe eplamedmarbe tabl et
descri bed above. The senmi conductor deuce having a face down structure of
the present SR bRYSREIILABN. tRigufedl i asiemskowirpohredarhplet diea poddustiong
manner .

apparatus for producing a tablet. 111Isa kneading extruder, which comprises a

cylinder 12 in which a screw (not illustrated in the ficure) is installed. 13 Isa

25 mold holder which moves in left and right directions along a tracking rail 14, and



- 5 JAN 200 2, First, as shown in Figure 8, a sem conductor elenent 6 is
nmounted on an izisulating substrate ~ via the connnecting el ectrodes 4, the
i nsul ati ng substrate ~ on which plural spherical connecting el ectro,dﬁ 005
(joint balls) 4 are nounted. Subsequenthy, a specified tablet is fed |M2’) a
nmol di ng machine, thereafter this 5 tablet is heat-nelted to give a nolten
state, and the nolten product is pressed. The void between the

above-nmenti oned sem conductor el enent 6 and the above nentioned igfbgl ating
substrate is fi it £ ablat ARot e igkilset sioad evhiahds thsedpy, cy
resin conp18§ﬁcltﬁlliﬂc}!ne%?g%ua?%®1tﬁ€fsaeal the Void mentioned above, ther edby
formng a cu I S5 Be 3 1ofer §estler 18d EbBVerestn feedipipedtacioed aevi ce
as 10 showh’ {lﬁgﬁi@%@eﬁﬁzgﬁdbeopro?uced. In addition, in the process for
produci ng the above- ' | RANCE Oftrel@ti [0e in tdcheatinrey is enper at ur e
when t he a%&ga.@éﬁ?{ggﬁéga?g%@?{el@?%eat%d and nelted to give a nolten
state is pre bly.in.the ConfasRacbain ghed abthe i n the
range of 1%%?{?%2@%%3 qlﬁ&%égggg?g%qgsnglma%%p~ I(]‘]eteri orat?poﬂr?&of t he

sem conduct or, el epent d.t | QL sihsthate ~, and the like. The
heat i’ng meddd; h%geo eﬁn?ﬁalﬁggﬁpiec??lg%@%lwgce, dryer, hot-air fan, hot
plate, and the kLike. Further %(‘A?ﬁﬂ R VRe FRSdd @R @ descritiesl nol t en
state is fill edll"i.‘r‘?rqfﬁetg\}%lggu%ee vvee%ttt?’ﬁg above-nenti oned sem conduct or

el emrent 6 and t 0 insulati o B it e ahbat the
P%Ye,-qgrs a l%‘%ﬂ?‘%@ﬁé’d&%’ggs eath of ShdhSd o

mol ten. tab resse e. The pressing conditions can

be proper | y_adi ust ed, by e, OWADR, G Wb, 998RGRkLEAs BkBeteadam { hoppir

bal | s) 4, REDYS W ncretely, the pfessure is adjusted to a range of

- preferabl y(ggt?%fﬁé&g%gtigitég?& 56 Qa Rieadthi ExROELCI A 1B88cdin104 to 1176 -

? O0a Pa. Fi are I's a cross 25 'sectional view show ng
an exanple of a sernic I L Ge LR haBinder 12 loAMh £R0BadAgdown
stru@ ure, CQIEROSHHY Hbﬁ‘%%&§|h§%§§%§e%égﬁiéﬁﬂgﬁ§?§?ﬁ are the sane. as those
in Figure 7. In the semicond |s541eQ8h3hBRY1iAYeS). NEhd fsispeci f i ed
tablet, it ef&”@eﬁg?&g'e%%gdg\ gp%%gﬁegfwg?ag}egghof t he sem conduct or el enent 6,

for inst ancein;itp_ss'itlijfrg?slol%eaﬁgh %rtk?ﬂeﬁtc}n@ltﬁfgzaﬁ aotfegg)ieffﬁu%)omhﬂ6w @ h50%to 30

nmin Iengtcl‘?, nmin Ickness.” I'n addition, it is preferable

that the si | N0 cSwBatiFiahas Filwaiiah fablorenaldvii6 viag Esircui t on
whi ch the saé%tg%rﬂtﬁ@g?dogﬁe elr;%%?cG Ps 1n!Dulnt ed is usually adjusted to a size

of 10 to 1%;&}@%;%@;&%%%15&%@9 ofihé Berk@NOThereafier, Qfter tiee Allhgrof i n

t hi ckness. e that the distance of the void between the

ST FnOUCLRE HURTE ey A0, g ok o s omuceh el o
Exampl e A pojder 13 moves right (or left). When the left (or left) tablet mold 16 reaches the
position of a discharge outlet 20 of the resin feed pipe 19, the mold holder 13 is
stopped. The molten epoxy resin composition filled in the tablet mold 16 moved
" right (or left) is molded with pressing with an upper plunger 17 and a lower
20 plunger 18 at a pressure of 490 X 10° t0 2940 X 10" Pa or so. Cooled water of
which temperature is adjusted to 5° to 50°C is circulated through the cooling
jacket of the mold holder 13.
Next, the cooled resin (25° to 60°C or s0) is ejected upwardly by the

lower plunger 18, and the ejected resin, 1.e. the tablet, was discharged in a

25 forward direction by a tablet delivery mechanism 21. Thereafter, on completion



First, prior to carrying out the Exanples, each of the follown ponaN{Eb

- was prepar ed. [Epoxy Resin AJ An epoxy resin (epoxy equival encg:ci%é%mw
softening point: 60C), 20 represented by the follow ng fornul a: OCH z OND H

z OCH: CH HcH OCH-CHCH2 ./ OCHzCHCH,19 i ZCHCHz b/ - 5 JAN 200 25

[ Epoxy Resin B] An epoxy resin. (epoxy equivalence: 175, nelting point:

142C), represented by the followi ng formula: 5 0 OCH2CHCHZ /C(CH3) 3 (-CH)

~C IxHZCHCHz i to [Curing Agent] A phenol novolak resin (hydroxyl group’

equi val g3 e@liﬁﬂg[oftg%f ﬁ'ﬂﬂl?@léfé Q@m;tﬁm[mmmerrgomem right {or left),

1, 5-di aza nonene- ~ N)~ Tet r aphenyl phosphoni i un

Lgi\égfh((agzaléx?&){h%ta%o@gﬁe?tgﬁfﬁh%gh@l%% ‘Sflgdl?gl tlﬁﬁlgﬂiigéelhtsf@e@dmld ibused silica
y- Met haci yl o-ypropyl bidethoxysilane 25z~ I AN ~QUS 25 Exanples A 1to A6
The tablet produced as described above is required to have the following
5 characteristic (A):
(A): an amount reduced by heating being less than 0.05% by weight.
The amount reduced by heating is preferably 0.04% by weight or less,

more preferably 0.03% by weight or less.

Further, it is more preferable that the tablet has at least one characteristic

10 selected from the group consisting of:

(B): a compression ratio of the tablet being 98% or more, preferably 99% or
more, more preferably 99.3% or more; and
(C): a glass transition temperature of the cured product being 120°C or more,

preferably 130°C or more.

15
In the above-mentioned characteristics (A) and (B), the more the amount
reduced by heating [characteristic (A)] approximates 0% by weight, the more
preferable, and the more the compression ratio of the tablet [characteristic (B)]
approximates 100%, the more preferable.
20 The amount reduced by heating in the above-mentioned characteristic (A)

is obtained as follows. Specifically, the obtained tablet is heated at 175°C for

1 hour, and the weights before and after heating are determined, and the amount

reduced by heating is calculated as follows:



Each of the conponents shown in Table 1 given below was supplied to a 00
Henschel m xer in proportions shown in the sane table, and the conponé%ﬂ%Nz y
were mxed therein for 3 0 minutes. Thereafter, the resulting m xture was

:; supplied into a kneading extender shewn in Figure 1 described above, and
a tablet conprising an epoxy resin conposition was prepared 11 the nmanner
descri bed above. Specifically, the nolten resin conposition was injected
into a tablet nold (inner dianeter: 1 ~ nmm height: 20 nun) with an
extrusion foreghexerted by the kneading extruder, and the injected resin
conposi tion dﬁge@B?ssure mehgiadyendey a qﬂ@sQ&MaﬂefHEaXng: ng with
circulating \é%e. wat er i=n-the mofid no@;l@peigﬁgenperature 01?< . The
resulting tab anﬁ@as ej ected fromthe é by upward | unge of the

| ower pl unger (% by gvarghfan epo~,y resin conposition tablet. 15 Conparative
Exanples Al to A3 Each of the conmponents shown in 'fable 2 given bel ow was
formulated in proportions shown in the sane table and nelt-knegded in a
mxing roller atna te re.of OkteRstit (B} ef thelfablates bbtemeetiad

m xture was coohgﬁ(§HQB§%$%53?P§6?%@%gh%ggﬂeaftgr)puIverized and tabl eted,

to give a%@ﬁé’ﬁ < rs?%ki’ﬁc%ﬁx?fl'}{ggfbghg}e@ﬂohabﬂi@bf G0 aipaveatnendofizditaiilet 84 Each

of the co own i gi ven bel ow was formulated in

1 Ot1011S Sidl 3 icif3 gyiwheue t abl et
P e L ofii 8%%@}&*@3@&% &30 of BRChbRRGXY o gRicificgravityi abl e

€ sa manrier as Exanples Al to A6 so as to have an

anmoun - r=.lAN? : begdding candtyd. Fomnsgssigrwhert o as
showr i n TABIE ?S%sﬁgr%g?a@é}: ' e%&oggd?ggi nﬁéc(;rrpgsi tilygn. tabl et as obt ai ned

above, the arout e L edy oo ehiadpr e somRresis priamitedby tha ilass

_transition P& product were respectively deternined

ul accordange, Wit he ' : NgetriedehbeddreVal the shown
"1 Tables PiEha ‘@’H%ﬁb@%&%%ﬁ@?@ypﬁf%ﬁ? ;mllzigm e No. ~ aAbfe A2. A3 A4 AS
A6 Epoxy Resin A10G10Q hRtR by thebBowving aedti&poky

Resi n1313- -C-Ofnplﬁﬁ%%ﬁ9&@%?@%%2@%%%%%@%%@060373 i 1T11111-g1tl

P1' - K -7Spherical Silica Powcl ~r120068070U7007U0680Coupl i ng

Agent 1. 81. 81. 81. §%8kre8Gan FoatiBl acki777PR7ANt | n% (L;i oxi del1114- - - 14Car nauba
WAx111111Anount Ig?qég)?g( 0. 040. 030 030.¥%20. 030. gf ating (% by

wei ght ) Conpr essi on 10 ("% 99.599.599.i99. 598. 099. 5d ass

Trangpti onl 801 78178178178| 45Tenperature (C) 10 -.5 JAN ~UUS 2S Table 2

arts by weight) Conparative Exanple No. A A2 A3 A4 . ,
o ’ ThcgeJ abz)ve-ngﬁ_oned resin curxrgd product of the tablo’et can be obtained by curing

the resin composition with a transfer molding machine at 175°C for 10 munutes

under a pressure of 1960 X 10 Pa or so.
The glass transition temperature in the above-mentioned characteristic (C)

15 of the cured product is obtained as follows. Specifically, the above-mentioned

tablet is cured by a transfer molding machine at 175°C for 10 minutes, to give a

resin cured product (size: 4 mm X 3 mm X thickness 20 mm). The resin cured

product is cured at 175°C for 5 hours, and then dried at 95°C for 24 hours.

Thereafter, the elongation of the above-mentioned cured product of the epoxy
20 resin composition is determined by using a thermomechanical analyzer (TMA

device commercially available from Rigaku, model number MJ-800GM) in a



Epohy Resin A10010010040Epoxy Resin B---80Bromi nated Epohy Resin- - -:=Phahall5
Novol ak Resi n60606050DBN1111TPP- K- ---Spherical Silica

Powder 700700700700Coupl i ng Agent 1. 81. 81. 81. 8Car bon Bl ack7777Ant i nony

Tri oxi de----Carnauba " Vax1111lAmount Redyged by0..060. 150..190. 12Heati ng (%
by Wel ght) Conpression F.atio (% 98.098. 093. 099. 543 ass

Transi tionl75175175129Tenperature (C) Thereafter, the wafer with a. resin

| ayer was prepared in the followi ng 5 manner by using each epoxy brﬁjsi n
conposition tabl et tal o o "SRRG Iaf 4168 tr¥nsiBoadaperaanpraasy a
plural prdf eé%tu%?g g’r“odégg) \?\t/g?é?o&ntagg aogr}ﬁf | oner nol dpof tﬂe mol ds for
produci ng semnlc ' | 0 i SétBeEmntioppendiddisenbeaingrae nol d
in such a (ﬂﬁtﬂﬁbeld ﬁﬁgﬁuﬁéﬁgﬂgﬁﬁgﬁo&n@ﬁeﬁ rodes were facing the upper nold.
At the sane tg(ErF . tFe above-nenti oned epoxy resin 10 conposition tablet was
mount ed onoﬂ?]e fNDY € and a filin comerciall y available from NI TT O DENI ~O
COhPORATI ON under the trade nanme MPS-31 was - 5 JAN 10U5 29 provided
between this tablet and the upper nold. Next, an entire nold was heated to

175C by using a heater .instal i : entkonedo Aol gfet eritibaoduci ng
the Sem conduct@fﬁaﬁ\ﬁ%@ lglr%lt ?ﬁteﬂe{]%}l%?%tﬁaggﬁé%ﬁ %Ig??gdoat aepr elssure of

Formed on B GRELRSTRIRETY BURE e s Re e FR e ar o et o AS S

formed on EEY nmoun of the wafer, with

conpr essi on deior mlpggf}%eqrtg g%t%]\,a&{otne&ﬁﬁﬁﬁgish@ !Esdl'ﬂlgpx' cté @ BRRtiodgs 2he

above proc&siRe?YY aving a t neSs of 100 ~mis foarmed on a

si de conpri Shgagc&rggirﬁﬁilgg\ééil LELLAES RhrbfigtetadiBEodeeRiounting side of the

above- nent *8 I 'Wwas cured by “heating (17~C), to 10 forma cured

resin | aye(rwa f'F[P?; %ﬁfg\t‘%’ fegtre,gﬁrﬁ@‘-ﬁ??% Wardorered 16 WBth pRsé Bemlctyeustondn

t aken out mcomrercially avallable fromNITT O

DENKOQ mmh% %%gﬁécgedg&gjr Epﬁlegluz{setﬂera%%iv@-dlé}yt%ne\&q%op@ﬁécﬁdle@h‘bdewhe's eby

expog? ng t ected el ectrodes vi an enbedded state to the.
film Thus, ther fer with a resin |ayer as shown in
Fi gure 15 én%‘bmﬁio\é\%%ﬁ%%%r@ﬁgj ected el ectrodes 2 and a cured resin

layer 3 formed on a DEQj : 0 et Rdilsh desinfiafdiewht resknt Vf er
used: 8 inch (2$§2r£%1£§g¢§9f g%%lﬁé{fnéei‘sa%lgqg% Vim made 0}1E Si The bow ng of

each wafer with.a resiigl.ayer i nedsabaver wefprReddeatk tmtresuiifyce he
nmet hod desdp?lﬁrétélo%esg\%v&ﬁﬁ‘ﬁgﬁ’r%géfﬁg&/g‘?e srslownyi n Tal;l es 3 and 4.

[ Det er mi nat | ] feoMbfelr o WafEesishaleayles bankb@ldimwivith avap end of
det erm ned 9%‘?“2%615%%\4{“?%% fro\e%lglat?% wafers with a res?n 25 | ayer by

measygi ng PQUERGL shown in Figure 11 using a 5 JAN 2005
nucr odept hatggﬁj)é%ﬁ%en@ |egure 11, 3 is a cured resil~ layer (cured product of

TS el Py S e s e e,
5195 paﬂiculariy limited. The material includes, for instance, géld, sih-fer, cdpper, ' '
aluminum, nickei, chromium, tin, léad, solder, and alloys thereof. In addition,
the shape of the above-mentioned plural projected electrodes 2 is not particularly
20 limited. Itis preferable that the surface of the electrodes has projected shape.
The material for the above-mentioned wafer 1 is not particularly limited,
and there are included any of ones conventionally used, for instance, GaAs wafer,
Si wafer, and the like.

The above-mentioned cured resin layer 3 is formed by using the tablet of

25 the present invention, and the feature of the present invention resides in that a



Table 4 Conparative Al A2 A3 A4 Exanple No. Bowing L 2.4 3.0,

As is clear fromTables 3 and 4, it can be seen t%at 'Ehm;)products ollAﬁ ZEUH
Exanpl es have very snall values of bowi ng as conpared with those of 10
Conpar ative Exanples, so that a wafer wygh a resin layer having high
reliability can be obtained. Therefore, a sem conductor device obtained by
dicing the wafer with a resin |layer of the products of Exanples to a given

size by a blade dicing nmethod of course has little bow ng and high
reliability

B _Fi
1;{ ce)IS! f])vlenign %EEESHEﬁ?&&E %}Ielé E‘ﬂﬁgrb%’lé‘[mtlcpt es})gf%g\m legegibl'eﬁgm;)a\?e 1étgeEpoxy
]gepoxly eqllﬂli val rerﬂ.l@@ reil§13w1tﬁ‘§| g%g?h%) e&%%%eﬁ?i%?ggle)ﬁ e %sa%bhe fo?l oW ng
Rg;mzjl aC] %@&n&gg\%g@&'ﬂ %ezit Exeﬂu@m%%y%e s"@ﬁrgi@fef RBRedhg,

A“10 [Curing Agent] A
phenol novol ak resi d
L (o] agom@es‘eﬁswﬂf%ﬁnéo%fy% S%ééﬁf?cf?%ﬁ 1? B r A8 ao ERT AN PR, G
' 20 [oombLRtE RReTe B e R e P AR R R e e
| . .
?Yerwé‘?ﬁaﬁf&%lh%a‘é 5 Z {aﬁ pﬁm{%ﬂﬁtﬁﬁé’%&gef*?ﬁikr‘%%%‘. 8 AT BTN EE 10 B6

side of the wafer, and heating the tablet and melting and curing it to form a cured
resin layer.
In the process for producing the above-mentioned wafer with a resin layer,
10 the heating temperature at which the tablet is heated and melted to give a molten
state 1s preférably in a range of from 130° to 200°C, especially preferably from
150° to 190°C.
The heating temperature at which the above-mentioned resin layer 1s
cured to form a cured resin layer is preferably in a range of from 150° to 190°C.
15 In the wafer with a resin layer obtained by using the above-specified
tablet, the size of the wafer, for instance, is such that the diameter is usually 1n
the range of 12.7 to 30.48 cm.
In the preparation of the wafer with a resin layer formed by the above-
mentioned compression mélding method, there is employed a method of
20 exposing a tip end of the projected electrodes from the side of the cured resin
layer by usmrv for instance, a film, without being limited to this method.
Besides the above-mentioned method using a film, there is included, for instance,
a method comprising irradiating laser beam on the cured resin layer-forming side
of the wafer with a resin layer which is in a state such that all of the projected

25 electrodes are embedded in the cured resin layer to remove the surface of the



Each of the conponents shown in Table 5 given bel ow was supplied .to a
Henschel mixer in proportions shown in the same table, and the conponeht)aN 3005
were mxed therein for 3 0 minutes. Thereafter, the resulting m xture was
supplied into a kneadi ng extruder showni$n Figure 1 described above, and a
epoxy resin conposition tablet was prepared in the manner descri bed above.
Specifically, the nolten resin conposition was injected into a tablet nold
(inner dianmeter: 13 mm height: 20 nmrr~) with an extrusih(;n fgrcg exg@tsed by
the 10 knead, t efherdndek b inah e ed ofdieproprpabelecondensopr ure
mol ded un erégg%fgsli%?’eﬂ}g%a%}go IBPIO% Pg% Wi th cirg culating cooled water in
the mold h&{rg&%‘eﬁh 151 QPRIat Wea 8RR dfesdrdsalt immlistam stentimaed ect ed
fromthe no y the upward | unge of the | ower plunger, to give an epoxy
resin conp

A5tlvke! %x‘&qﬁhﬁfﬁud&ﬁa GRIIRGA ahipteyikxamiing tBatnéit, BfecEanivabf t he
conmponents shoim 1n Table 6 given bel 0w was fornul ated in proportions shown

in the sa £ ' -t{mﬂﬁg%@mma T X Ghseobdaan iighdiatibanpentanede of
100C for 3 ?ﬁ%&&e@a&fg{r% t- neaéed m Xture was cool ed and 20 solidified,

?ngl Per E:lijd%oqfe REA ¥8nE&Cda @A disRIR! &d.1a8@, SdifheaNaepOoythedildencanoiposi ti on
a . g

.
édach epoxy resin conposition tablet as obtained above, the
anount redgr%ﬁfoyb@ﬁ heating, the conpression ratio, the glass transition

t enperat ure thé 25 cured product were respectively determned in

accor dance with RidANdGR 13%r dRESNERSY thbaveve Phecesssul ts
are al so shown F&llg%aag%tégﬁg vgterl\%r&l Taﬂ)l e Sé}'}%parts by g/ei ght) ~E~;anple

rro. BLB2B3 Yyeeg) 303030304 5P elemBasinin Bwlerely79- Epoxy Resin
C-70-- SSPE};%E?EQE&;@?%E{? S'g%ésl5%?%%%%560606060DBN11. 51.51. gl. 51. 5Br om nat ed

Epohy Resi : - i Cal 1y Sk in which as shown in Figure 4, a cured

Powder 1200?%8#%&38&%83%&8%‘1 Ol&?bb—fr?ggesdi’ t]%“lvhét aIaS Iély(c)zlvrwc;?l1 dé-lil- 10015- Red

Phosphor us: - - - 1= Caupl ina L8633 3RomtAgEidy of a
oo R Blgagg st 8 :

Tri f'nau ~~~"3"Anbunt Reduced

by0. 040. 030Q, : b P9at(% ifght LoV nessioand Babjeoted

(9% 99. 599. g@@%@%f%ﬁ%@%@?@%n@? %éggﬁj80160160160160148'?2©rgper ature (O
._ 5" JAN, %de?}bﬂ exBobhprts by weight) Conparative Exanple No. Bl B2 B3
B~ BS Epoxy Resin 1501 03030- Epoxy Resin B--7070-Epoxy Resin

C- ---100Phenol gﬁi’e‘)ﬂn‘éﬁldﬂeﬁﬁ'Qﬁ@ﬁ@@ﬁ@%ﬁ@@ﬁi&lﬁoﬁédﬂaf@&o@m nedse lEpoxy a

Resi n1010101010Sp~~erical Silica Powder1200120016001600! 400Conposite N et al
Hydr oxi de- 'o‘vééeﬂz?t_?é)ﬁ rientarly IGauet] sed Ageof 26avdmivnallgdinevaAmeitmutsy

Tri oxi delofbl 1010Car nauba Wax*=~~ Amount Reduced by 0.06 0.11 0.08 0. W9

0. 06, Heat i R K a5 IRYmYEH JBG D e GRBTHOES $iseh sRaldranéHbd9blade MeifigdBethod5a0d 97. 0
A ass Transition 180 180 160 160 125 Tenperature (C) Thereafter, a

one-si ded gﬁ@m(gg;ahmeﬂﬁgm\@gnduct or device was produced 5 by using each
epoxy resin conposition tablet obtained in the mariner described above, and
subj ecting a senfrOREWEL Blentibae® Bémitunduetbraevioe obismledtiyndicsghdhervsigier t o
transfer-nolding (conditions: 175C for 2 m nutes, and after-curi_n%_ of |75C
for 5 hour sheo IBRrenessd tiPe 2eed Gond wathwdidexi, fer imtaras, 4oshaows i Figures JAN
20U5 35 J Size of seal ed pant (cured product of an epo~:y resin

conposi ti ory a idThIu@br deviXe 1s Moumedon hiprkried sirshit substratent ohdtiét or
element: 12 rnrn X 12 nun X 0.4 nmin thickness Size of insulating

subsjgat e: ARnetHng c@trotde X 6f Berprinitad chicuksebstramtiebpaded path 3 pEUPEEng
substrate: bisnmaleimdotriazine (BT) resin/glass cloth substrate

(comer ci aldlyctevdd 2 afltlee femivoldtsiobideliceGas Cheni cal

A second embodiment of the present invention pertains to a one-sided
sealing type package which is a semiconductor device comprising an msulating

25 substrate, a semiconductor element mounted on one side of the insulating



Company, Inc.) The bowi ng of each sem conductor device as obtai ned above

was 10 15 determ ned by the nethod described below. The results are sho

in Tables 7 and 8. [Determ nation of Bow ng of. Sem conductor Device]’ WMNZU%
bowi ng was deternined for each of the rgsulting sem conductor devices by
nmeasuring an extent of bowing L using a mcrodepth meter shown in Figure

12. 1n Figure 12, 3' is a cured product of an epoxy resin conposition; 6 is

a sem conductor elenent, and 5 is an insulating substrate. Table 7 Exanple

No. B 1 B2, RB3.B4 Brd %601@9 RSddet CEmde GO1&GIFRe pEeseAt ifvention, the JAN 2005
Tabl e 8 Corrpargfel ve Bl BZ(WBS B4 B~ Exanpl e No. §BOW| ng L (gym 90 120 90 1

~0 210 As ée?m%ﬁ&ﬁctﬁf@ Te%‘?'b@ﬁwﬂn@fjﬁv&atedtm@@d seelcddpntitehatred peoguasduct s of
Exanpl es have very val ues of bow ng as conpared with those of 5

Conpar ati ve §Q ofhRd s@mremdconddetiee ofeke peesearimgnhioghn
reliability cangﬁeﬁﬁglgal ned. Exanmple C First, pri o? to the Exa?rpl es, each

of the fo'lu }{‘Ehe ?&?dﬁc%oﬂ'\ﬁémjeﬁtwma atellER@xyl sBalidrbyheThmedane as
Epoxy Resi n A 15 [ Epoxy Resfljr?ﬁ‘B The sane as yIgipoxy Resin B in

Exanpl e A g@%g%l Eém&oﬁﬁﬁé}%&s gp%m«ake f&%mh(dw@ke@oymwdd@%

equi val enc enl ng poi nt [ Curing Accel erator] - ~ JAN

20 37 1, Badl g?icf‘%n" Iwof{g)%h?gqte“@a @65Iﬁ9§'§|)se£[ﬁédxﬁﬁil@cﬁydeﬂh@émom um

g?frgghgg\xder aver Silica Powder] 5 Spherical fused
i
y-1Vleth acFVPb%;%i 8%9%%%3&& qemﬁhﬁfed ot é&%shﬁ@ﬂ]@' s!u’ﬂ)@né?:gﬁtdnd the above-

~I'etho~ysilane 10 Exanples C 1
mentioned semiconductor element 6 is sealed by the cured product 8 of the tablet
of the present invention. The sealing by the epoxy resin composition is carried
10 ‘out only on the semiconductor element 6-mounting side of the insulating
substrate 5 (one-sided sealing). An approximate spherical connecting electrode 4
is provided on the side opposite to the side of sealing the semiconductor element
of the insulating substrate 5. In Figure 6, 10 is a wire.
The above-mentioned substrate material is not particularly limited, and
15 any of various conventionally known substrate materials can be used. Concrete
examples thereof include bismaleimidotriazine (BT) resin/glass cloth substrates,
epoxXy rés'm/glass cloth substrates, polyimide substrates, ceramic substrates, and
the like.
The process for production of the semiconductor device of the present
20 invention in which the semiconductor element is incorporated in and sealed by a
cured product of the epoxy resin composition is not particularly limited, and the
semiconductor device can be produced by a conventionally known method, for
instance low-pressure transfer molding method or the like. Specifically, the
semiconductor device can be produced by putting the tablet of the present

25 invention on a semiconductor element, and heating to melt and cure the tablet, to



Each of the conponents shown in Table 9 given bel ow was supplied to
Henschel mixer in proportions shown in the same table, and the conpdredtdilh
were m xed therein for 30 minutes. Thereafter, the resulting m xture was
supplied into a kneadi ng extruder shown2in Figure 2 described above; and an
S epoxy resin conposition tablet was prepared in the manner descri bed
above. Specifically, the nolten resin conposition was injected into a
tablet nold (inner dianmeter: 13 mm height: 20 mm) with an extrusion force
exerted byfofig.ea kneadirpauexdf tdehoxgidsihhwmmjsaesred resin conposition was
pressure nol'ded under a pressuré of 1 x 10 ° Pa, with circulating cool ed
water isl the nold. holder 20 at a tenperature of 20C. The resulting tabl et
was ejected fromthe nold by the upward | unge of the | ower plunger, to give

an epoxy resin gﬁﬂﬂﬂ%@i 4 3 loflthe SRIRA! RiveMGofEparmIngs0 @ senticofiBudach of
S a

t he conponents own | e 10 given below was formul ated 25 in

proportion et b lserSaRIdca @e@ed: Iahbuitedagesheldida ofiadnntherol | er at
a -5 JA@?@%@I{]?’?%}%%eraturS of 1(e)OC for 3 mnutes. The nelt-kneaded

m xt gre wag, £a%efqantiSobéaifih et caadwihareahieeflip ehienieriest, atirect abipet ed,
to gi've an epoxy resih conposition tablet. 5 Conparative Exanple C4 Each of

the COUPO”%%M&R% t:th,TaPh?e [1:)0hN@R etaw feasrdducing dleetninopdugor ti ons
shown in the sanme table.” Each epoxy resin conposition tablet was prepared

in the samg. RONGH, a3 FX&PL&ESr fevict QalgSOfRs dovihavectare afthienpresarduced by
heating and”a Conpression ratio as shown in Table 10. 10 Usi ng each epoxy

resin conbasl.ti e Lablskn 45 FARlRI 79 ANNRrkllE WATOHALschsidusdukiby heat i ng,

t he conpression ra glass fransition tenperature of the cured

product weLg (SSRESURYEhKIAE! SHALREGIT A AGARNABREB ML § Yiha platdlod

descri bed above. eresults are also shown in Tables 9 and 10. | ~ -- 5
JAN 200 39 2 4 b EEdThYe. BXARPA o 1ayet 3G2 f6Rn&d bEbwEmnthy Resin
Aloo@oo100Fg%?%8§]6€6§%6%§5¥nq% ----- eGOBr onunat ed ygpéxy Resi n1313- - - 15Phenol

Novol al : Rgg%@@- BRSRE0RANRMNL 1dstiItP-shmrdt the B8phestidugkorSilbineat 6.
Powder 1200 700700700680Coupl i ng Agent 1. 81.81. 81. 81. 81. 8Car bon

Bl ack777777Ant Wa@de%éﬁﬁéﬂé&pméﬂmaﬂﬁa eMxcbid 4 bvWichuiectiedilged by
Heating (% by wei ght) Conpression Ratio (% Wass Transition T L
/Orb 0.040..030: 020 3BOvOA% AN 15951588 599:tRIS5098h BhEamRLABUCRE 78145
element 6 may be previously mounted on the side of the insulating substrate 5, or
15 the plural connecting electrodes 4 may be respectively mounted on the side of
the insulating substrate 5 and the side of the semiconductor element 6.

In the present invention, the connecting elecﬁode may be referred to those
only composed of known electrodes, and also include those composed of an
electrode and a conductor equipped with the electrode such as joint ball.

20 Therefore, in general, the connecting electrodes of the insulating substrate may
be communicated with the connecting electrodes of the semiconductor elements
only by electrodes. However, it is preferable that the electrodes of the
connecting electrodes are usually communicated in such a manner that the

cormecting electrode comprises a plural electrodes and a joint ball attached to at

25 least one side of the electrodes.



- 5 ~~AN ZOO~-a 40 Table 10 (parts by weight) Conparative Exanple No.C
1C2C3C4AEpoxy Resin A10010010040Epoxy Resin B---80Brom nated Epoay ;

" Resi n----Phenol Novol ak Resi n60606050DBN1111TPP- K- - - Spheri cal Silica ¥ JAN 2005
Powder 700700700700Coupl i ng Agent 1. 81. 81281. 8Car bon Bl ack77' ?Ant i nony

Tri oxi de---Carnauba Wax1111 Anount Reduced by 0.06 0.15 0.19 0.12 Heating
(% by weight) Conpression Ratio (% 98 98 93 99.5 dass Transition 175 17S
| 75 129 Tenperature (C) Thereafter, a sem conductor device was prepared in
the foll owi ng mpparo®, hyatyﬁéﬁeg-eda@ﬂﬂ)c&hmeyxt,rthspmrabﬁwﬁcmérﬁlvz@m@s 4

obt ai ned above. Specifically, as shown in Figure 8, a sem conductor elenent
6 was NMoungBeH0s e@idall§Worhtoathe uhstl ati@sibsoratanhiveith thepsamigbndpeieF i cal
connecting electrodes 4 were provided. Next, a specified ﬁn%)])éy r};?‘liﬂ?
conpositio t { BV Rled wiph dijomt haedp, rejoutt arf t tis

t abl et wasaﬁ{engpgg %%Bm%ghﬁg Ijgieve a nol tén state, mgnd 10 the nolten

‘tablet vas phessad ot destiditedhiatanes, digovided withugemntithanpoojent
menti oned Sem conductor elenent 6 and the above-nentioned insul ating - 5

" JAN,200 4%a1§o}%cfﬁi2§ bhahe sRMESthE ithdsking tibsttate s M ter rhsipurdscr i bed
above, and the nolten resin wa.s cured to seal the void with the cured

resin, t heg&%’e ft&gmé'&-@d&%@ﬁbé%ﬂn AN@sd FithAsjaissbumped jainbbell ca the
sem conduct or é;ev ce was prepared. Tﬁe tenperature for heating and nelting

menti oned | Jo/ SGhean b8y RIBESItOS ondil ki on thasidedjfiheed t o 600
Pa/ one el e?%g‘%}éﬁ t@?%%nﬁhgf t he c%r ed resin layer (distance in voids): 100

~m Si ze of ) temehegent: 1S nm X 1S nm X 370 ~. min thickness
Si ~~e of irsléu gglfarqg{bguegstz-at'e: 20 MmmY 20 mMmx 0.4 mmin thickness

Materials for iRy atingSishe absve-Rienthed phaal conzdonag(dditrodesih/ gl ass
cl ot h subst ~~at g%%clg%r{r‘rag%c?al l'y ava}ll able fi- ?m M t subi shi Gas Chem cal

Conpaqy, Igoc}m)mgﬁgsjonﬁge!ﬂmer e RONre a6t pamdubirby lisktedc ltlesmabtrélned above

was 15 det ef i ne t met hod descri bed below. The results are shown in

Tabl es 11 and 32 inbRRieeS §h0d g nflde Be\eotd, Neweineting poindand bigh-fidtibgwi ng
was determ neg or each of the resulting sem conductors by 20 neasuring an

extent of %‘Mt'lﬂPﬁ Yiaae F solderRdeRUNRtempsiboa topjfarauickellcade ahd Fi gure
13, Sis an insu aIE)l ng substz-ate, 4 is connecting electl-odes, 6 is a

sen conductQiy 8] #FRMorm@AdhSrcbs, axdluidieg & esknn vehieh botutledsige odube of an
epoxy resil” cohposition). Table 11 Exanple No. C1 C2 C3 C4 CS C6 Bowing L
(gym 30 5Q.5Qc4nAC03ement and the side of the insulating substrate are subjected to

15 gold plating or take the form of stud bump made of gold.

In addition, the materials for the above-mentioned insulating substrate 5
are not particularly limited and include ceramic substrates and plastic substrates.
The plastic substrate includes, for instance, epoxy substrates,
bismaleimidotriazine (BT) resin/glass cloth substrates, polyimide substrates, and

20 the like.

Accordingly, the above-mentioned cured resin layer 3 is formed by using
the tablet of the present invention, and thé feature of the present invention resides
in sealing the semiconductor element by using the tablet described above.

The semiconductor device having a face down structure of the present

25 invention can be, for instance, produced in the following manner.



._ 5 "'"~Af~ 200 Table 12 Conparative C1 C2 C3 C4 Exanple No. Bowing L
(~.m 110 i50 ~ 100 100 As is cleat' from Tables 11 and 12, it can Q% ﬂﬁ%ﬂﬁ
that the products of 5 EYam ples have very small val ues of bow ng as v
conpared with those of Conparative Exanpfes, so that a sem conductor device
having high reliability can be obtained. EQUI VALENTS 10 The present

i nvention being thus described, it will be obvious that the same may be
varied in many ways. Such variations are not to be regarded as a departure
fromthe spiritpaed 3GABSOM Fiberd SVeRdrhivondacidr aldmenichismdificdsan ohs as
woul d be obvious té one skilled 11 the art are intended to be included

W thin t he'ﬁgﬁlc??loosfubtsﬁpatef9'\/5@%@%@%1@1@% electrod®s 4,)N iFADatingsaTstrde GLAI MED
IS: 1. ~. tablet for produci ng a sem conductor device with preventing

gener ati ong o e Gal SORE ¢S IcBEnadtipPa¥Yrods (Joioo bptisi 4 avnmoonted. si ng an
epoxy resi.~ an Curing agent, wherein the tablet has the follow ng

characteri g B§ecg1“é' 1y, 38fedifka hiflkt ; Bl d aneuaincdlinicheatiiht ethetdedterithisr educed
by heating bein ess than 0.0:,%by ~ei ght. , (C: ~ a glass transition

t enper at ur ' - ’ e afméblna §tak ahdhied aelteAGCodochnm pressadd
whergil n th%@étbl?glt%ﬁf g&cl)gtdg[i%;%b?er%y a process conpri siqﬁg preparing a nolten

product of i ARFRASEAHORd feraRondettoedlesiat &, arahthet domveaf t er
cool i ng anJ‘*‘s@Sﬂf"?Q%ﬁ’%ﬁé?ﬁe nolten product. 2. The tablet according to

claimi, f %e?&{h%%dhflé’%@ﬂn% hepéelth QUENS Sk nt @bleatih the BoltefBtatepand the
(0] e

conpression ratio abl et being ~%or nore. ?, wafer with a resin

| ayer conmpriLsid cdnk 3Pl LGired 1oL eahodeR Ridtionedinbove, elémeblayer
for-~2d on ega%?éf%é?é’g{@%@?&f?de- m)untTng SI dG of the wafer; wherein the

cured res, g I3l 1e S  theddsaRbed abbve | aiamitondudor devike as
AR TR, st o

sem conduct or l'e by a process conprising dicing the .vefex

Wi th @ rOSisHoWﬁrFighré:b%ia%erp“foﬁﬁé&l.a given size. S. A seniconductor
devi ce conprrsing aff 1 nsulating substrate, a sem conductor el enent nounted

on ene side of tije,idgsh dhitAE predss fail srodaothgahe wbede pnadioiedof an epoxy
resin conposition; the semi copductor el enment being - ~ JAI 2U05 44

i ncor por at ed  I;aukh 368 84/iBY, hB@c6yReempadtat winietheisbovhanentiebduablitict  of

an ennx.y resin conposition is forned by the tablet of claima or 2. 6. ~1.

seni conduct;of, .devi £8 SQPA kSR AthdiReWtatingrefubsly at the mngewnif GéAdact or
el ement nounted on one side of the insulating substrate via a plural
connecti ng fJeet LoFESallRRee R4l 8d tiesihAe lodye0° seabdNQ, in swistldretoweh t he
insul ating substrate and the sem conductor el ement, wherein the cured resin
| ayerisi s fo{dBGoRyiohhe thakketicafduetd drrhenr 6 and The Asptamessibistrted.otdci ng a
wafer with a resin layer conprising a plural projected el ectrodes and a
cured resinpbayer Tlos Hedimnmeans bjckedecih fretred refbrefowee] digyesi g-aif fame
waf er, conprising the steps of putting the tablet of claim7. . or 2 on the
proj ected ej@giliedendekilikeg side of the wafer, and heating the tablet to
be nmelt-cured, thereby formng the cured resin |ayer. 8. A process for
produci ng a seni EenHec aterdiel abeveanprtiaiedgablet iméhd moltay staipat Bled In o
sem conductor el ement nounted on one side of the insulating substrate, and
a cured progecioi@beanc@pieyaiesinestiopasieniionndedter skemend bdut B el ement
bei ng incorporated in and sealed by the cured product, conprising the steps
of puabting inkeldiaglsebsthtect dt iv freferablechat the rselite tabdetcs ressed®ént, and
heating the tablet to be nelt-cured, thereby form ng the cured product. 9.
A process fmenfibnediaboge.aThe presimucintitiors taebe preparki adjusisditysiheat i ng
substrate, a sem conductor el enment nounted on one side of the insulating
suk~strate wiabar pf tieadoroentiag iaugrodes Gormtdedls) dnand thaulike Foscretelyy de
sealing a void - 5 JAN ZQUS A 4

pressure is adjusted to a range of preferably 490 X 10" to 1960 x 10" Pa, more

preferably 588 X 10% to 1176 x 10" Pa. Figure 9 and Figure 10 each is a cross-

25 sectional view showing an example of a semiconductor device having a face



between tlae insulating substrate and the sem .conduCor el enent,
conprising the stPrnc of hP.a_t-nmel_tin~ the tablet of claim1 or 2:%aamjilh
filling the void and curing the tablet, thereby form nn the cured resin

| ayer. 10. A method for preventinb gene¥dation of bowing of a wafer,
conprlstng formng a cured resin |layer on a wafer by using the tablet of
claim1 or 2. 11. A nethod for preventing generation of bow ng of a

sem conduct or device, conprising sealing sem conductor elenents on one side
of an i nsy@inh sgustibst wherei the Humeras lteﬂfvéesteﬂﬁdthef?mf\/%ﬁeﬁﬁi SAEAS @OEF. aab
a.,v ab..J. 12. Use of a tablet of claim1 or 2 for preventing generation
of bow ng qug,u?e wafer in the production of the wafer in which a cured resin.
| ayex is fornmed on the wafer. 13. Use of a tablet of claim 1 of 2 for _
preventing geneppitecsenatobdvitogdeficaobemaihusingrthaspeadeddablst hioduct i on
of the sem conductor device in which sem conductor elenents are seﬂl ed on
one side OfreddtabRstHaatiiaigzsubsity stneicondBIoNeleABIAG] f9T PSIANGE A YRIALY

Y. A3h. AYA.'A3y. A . &0 A A . AYl . A .A35. An% Aly9. A{L.A L. A .

{% Ags. A A Aliustd tdy8ife of @ 38hemAIiNwidih, 540 AQImmAm. lasgily, OaFto A Sammpln

. AYN. A USM qué&6&\ 45 6&C , . :

W\ (\#. #. > w) a5222>H 322878 17z Profepibie tes <k xige 7d-the wsubatimpsubsieale 53882888
87878~878000p80x80<880880x00p0000000p~ppa” <c<x8 00" 0| ?" OpOpOp0Op00<8<x>x>p<?
ppp?pp000p§;ﬁ§>am9ﬁas02mgcmpitmmbm@pppmm«p@wspbép%ﬁ&b@wbppfspsp
Xp8p8p8p8p8p8p8p8p8p8p8p8p8p8 8 8 88888 8 8.8 88888 0000 p pp p ppPPPpP
PP PP PiPRRRARRPRBERBRR B&EZH df 10 ro<HpX maon fix wigthy LOpropkifipap i fsegsit.<p| p<p>
P<p?p<p?p< 8p< BP<pXp<pxp<pxxBpxxxpxxxx8| p888<888<888x?0| ~x OT~=wj Y \! E
p and 0.1 to 3.0 mm in thickness. It is preferable that the distance of the void

| wr mhc”™Y] ca?ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] c.aglca] caj ca
] cajyga] cal B@%w@é\éﬂ gl calical @alteRakaahp6 and the insulating substrate 5 to which the
S:~_"9R {9Dv}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca ca{ ca] ca] ca] ca] ca]ca]ca] ca
] ca] ca] ca] galiea] salisaleshds dillzd]is afua]cadjoafeddd Ovumgl /131

"4t " DE1$>$ISLS$S) xsnid_Z] ] ca] ca] ca] ¢

aJ cal ca] ca]ca]ca]ca]ca]lcalcalcalcalcalcalcalcalcalcalc

a] ca]ca] ca] ca]ca] ca] ca]ca]ca] ca] cal $} WR&EN ' 3(()0) ~)) *R+++++g,,,<-d--H. a. ..
/1 m//}xsnid_Z]]ca] ca] ca] ca] ca] ca] daXealBhESa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca!/0S0000>1L1N111182n22213Y3334B4k44.
55J5556N66 68 kth Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cai caJca] ca]ca]ca] ca]ca]ca] ca] cal 66F7e7777| 88; .

Z<i < <R=>C?7??- GBWM, BBBBRC-42660s b} XsnEramblesapad] ehihedptlareagca] ca) ca cal ¢
a] ca] ca] ca] ca] ca] caj cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! DD+EzEE
E%-aFFFGGClehitdnlents wab pdddabédMVM NNNkOgG} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca!q
OOPPPQf QROHRR3SSSSTe TTT2UU&VKVVW WAWAKXhXY?Y} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca! ?YYYYY\(EFE)&HR@]SIU} BT """@N _Q_ "L b " adaaabQokb| wr mhc”Y] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca].ca] C%L:&a] calca]ca]c
a] ca] ca] ca! kbnbbAs|epostly dasddddpedet etivalsneeghAhsaHRPEY PiBk| Gt e Y] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c”a]ca]ca]lcalcalcalc
a] ca}ea] calrepiasahtekiuky St fobidming dpepppgoq} qagrerrssst Uttt t Luuuv} xsnid_Z] ] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca! vQuvv- xxxx5yy"z, zxzz { {{{|\||]} }}~/ ~u~~ '

#n} xsni d_Z] ] ca] calgaducH] ca] ca]cal0i€hA]@&lical ca] ca] ca].c%?}’ (#a] ca] ca] ca] ca] ca]
cal calca]ca]calc "sJ?l grmwph} xsini d Z] ] ca] ca]ca] ca]ca]c
a]J ca] ca] ca] ca] ca cal ca] ¢a] ca] aj*cal.ca] ca]cal ca]ca]c
aj.cal] ca! %zel -yh — ] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cafca] calta] calicaltca] ca] c:ﬂca} cal] ca! HR&) 3s"/; .
CFAKWZj |wje [V]ca]ca]c <a c<a] c<a] ca] #a] c$a] ca] ca] ca] ca] ca] ca] ca] c”
a] ca] ca] ca] ca] ca] ca] ca] ca] aéc‘a%ca] calcalc t@?\%@f{_bV\&ﬂ bng”. Fl wnmhb] X] ] ca] c

~a] c™a] ca] ca] ca] ca] ca] ca] capg 2](@ 'lfzca] c"a] ca ‘ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca! * AX<KN* !'\b 7?QuBKW wr mhc” Y] ] ] ca] ca] ca] ca] ca] ca] ca]ca]c
alcalcalcalcalc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] cal W, z, 5y

Ey' } xsni c”"Y]]] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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[Curing Agent]

A phenol novolak resin (hydroxyl group equivalence: 105, softening point

60°C)
15
[Cur'mg Accelerator]
1,S-di'azabicyclo[4.3.0]nonene-S (DBN)
Tetraphenylphosphonium tetraphenylborate (TPP-K)
20 [Spherical Silica PoWdef]

Spherical fused silica powder (average particle size: 3 um)

[Coupling Agent]

y-Methacryloxypropyltriethoxysilane
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tablet comprising an epoxy resin composition was prepared in the manner
described above. Specifically, the molten resin composition was injected into a
tablet mold (inner diameter: 13 ram, height: 20 mm) with an extrusion force
exerted by the kneading extruder, and the injected resin COmposition was
10 pressure molded under a pressure of 1 X 107 Pa, with circulating cooled water in
the mold holder at a temperature of 20°C. The resulting tablet was ejected from

the mold by the upward lunge of the lower plunger, to give an epoxy resin

composition tablet.

15 Comparative Examples Al to A3

Each of the components shown in Table 2 given below was formulated in
proportions shown in the same table and melt-kneaded in a mixing roller at a
temperature of 100°C for 3 minutes. The melt-kneaded mixture was cooled and
solidified, and thereafter pulverized and tableted, to give an epoxy resin

20 composition tablet.

Comparative Example A4

Each of the components shown in Table 2 given below was formulated in
proportions shown in the same table. Each epoxy resin composition tablet was

25 prepared in the same manner as Examples Al to A6 so as to have an amount
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described above. The results are also shown in Tables 1 and 2. -

d%%ﬁrﬁﬁé@%f gedordanée with the method
0& 10& 10& 3Y%0%&& () - f QUOHRR3SSAELC

Table 1
(parts by weight)

Example No. Al A2 A3 A4 A5 A6
Epoxy Resin A 100 100 100 100 100 30
Epoxy Resin B - — - - - 60
Brominated Epoxy Resin 13 13 - - - 15
Phenol Novolak Resin 60 60 60 60 60 60
DBN 1 1 1 1 1 -
TPP-K - - - - - 7
Spherical Silica Powder 1200 680 700 700 700 680
Coupling Agent : 1.8 1.8 1.8 1.8 1.8 1.8
Carbon Black 7 7 7 7 7 7
Antimony Trioxide 11 14 - - - 14
Carnauba Wax 1 1 1 1 1 1
Amount Reduced by 004 003 003 002 003 0.04
Heating (% by weight)
Compression Ratio (%) 995 995 995 995 98.0 995
Glass Transition 180 178 178 178 178 145

Temperature (°C)

10
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Phenol Novolak Resin 60 60 60 50
DBN 1 1 1 1
TPP-K - - - -
Spherical Silica Powder 700 700 700 700
Coupling Agent 1.8 1.8 1.8 1.8
Carbon Black 7 7 7 7

Antimony Trioxide - - - _

Carnauba Wax 1 1 1 1
Amount Reduced by 006 0.15 019 0.12
Heating (% by weight)

Compression Ratio (%) 98.0 98.0 930 995
Glass Transition 175 175 175 129

Temperature (°C)

Thereafter, the wafer with a resin layer was prepared in the following
5 manner by using each epoxy resin composition tablet obtained above.
Specifically, a wafer comprising a plural projected electrodes was mounted on a
lower mold of the molds for producing a semiconductor device comprising an
upper mold and a lower mold in such a manner that the projected electrodes were
facing the Lippe_r mold. At the same time, the above-mentioned epoxy resin
10 composition tablet was mounted on the wafer, and a film commercially available

from NITTO DENKO CORPORATION under the trade name MPS-31 was
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Abit)so e &y heatih g 1 BY&peatidthe above processes, a
resin layer having a thickness of 100 pm is formed on a side comprising
projected electrodes of the wafer.
Next, the above-mentioned resin layer was cured by heating (175°C), to
10 form a cured resin layer. Thereafter, the wafer with formed cured resin layers
was taken out of the mold, and the film commercially available from NITTO
DENKO CORPORATION secured to the cured resin layer was peeled off,
whereby exposing tip ends of the projected electrodes in an embedded state to
the film. Thus, there was prepared a wafer with a resin layer as shown in Figure
15 2 comprising a plural projected electrodes 2 and a cured resin layer 3 formed on

a projected electrode-mounting side of the wafer 1.

Wafer used: 8 inch (20.32 cm) wafer, thickness: 680 um, made of Si

The bowing of each wafer with a resin layer as obtained above was
20 determined by the method described below. The results are shown in Tables 3

and 4.

[Determination of Bowing of Wafer with Resin Layer]
The bowing was determined for each of the resulting wafers with a resin

25 layer by measuring an extent of bowing L shown in Figure 11 using a
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Bowing L (mm) 1.5 1.3 1.5 1.4 1.5 1.9

Table 4

Comparative Al A2 A3 A4
Example No.

Bowing L (mm) 2.4 3.0 4.5

(9,1
| ()

As is clear from Tables 3 and 4, it can be seen that the products of
Examples have very small values of bowing as compared with those of
10 Comparative Examples, so that a wafer with a resin layer having high reliability
can be obtained. Therefore, a semiconductor device obtained by dicing the wafer
with a resin layer of the products of Examples to a given size by a blade dicing

method of course has little bowing and high reliability.

15 Example B

First, prior to the Examples, each of the following components was

prepared.

[Epoxy Resin A]
20 The same as Epoxy Resin A in Example A
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[Epoxy Resin C]

The same as Epoxy Resin B in Example A

10
[Curing Agent]
A phenol novolak resin (hydroxyl group equivalence: 103, softening point
60°C)
15 [Curing Accelerator]
1,5-diazabicyclo{4.3.0]nonene-5 (DBN)
[Spherical Silica Powder]
Spherical fused silica powder (average particle size: 25 pmy
20

[Composite Metal Hydroxide]
 Mgo.3Zng2(OH); (polyhedral shape, average particle size: 1.7 um)

[Coupling Agent]

25 v-Methacryloxypropyltriethoxysilane
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Each of the components shown in Table 5 given below was supplied to 2
Henschel mixer in proportions shown in the same table, and the components
were mixed therein for 30 minutes. Thereafter, the resulting mixture was

supplied into a kneading extruder shown m Figure 1 described above, and a

- epoxy resin composition tablet was prepared in the manner described above.

Specifically, the molten resin composition was injected into a tablet mold (inner
diameter: 13 mm, height: 20 mm) with an extrusion force exerted by the
kneading extruder, and the injected resin composition was pressure molded
under a pressure of 980 X 10* Pa, with circulating cooled water in the mold
holder at a temperature of 20°C. The resulting tablet was ejected from the mold
by the upward lunge of the lower plunger, to give an epoxy resin composition

tablet.

Comparative Examvles B1 to BS

Each of the components shown in Table 6 given below was formulated in
proportions shown in the safne table and melt-kneaded in a mixing roller at a
temperature of 100°C for 3 minutes. The melt-kneaded mixture was cooled and
solidified, and thereafter pulverized and tableted, to give an epoxy resin

composition tablet.

Using each epoxy resin composition tablet as obtained above, the amount
reduced by heating, the compression ratio, the glass transition temperature of the

cured product were respectively determined in accordance with the method
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Red Phosphorus - -~ - - 1 -
Coupling Agent 2 2 2 2 2 2
Carbon Black 3 3 3 3 3 3
Antimony Trioxide 10 10 10 - - 10
Carnauba Wax 3 3 3 3 3 3
Amount Reduced by 004 003 0.03 003 004 003
Heating (% by weight)

Compression Ratio (%) 99.5 995 995 990 100 100
Glass Transition 180 160 160 160 160 145

Temperature (°C)
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113710% & ()-Qu_?vU4 10 |ysl 91090&9& ()-s| 91090&9& ()-s| 91090&9. '%)-sf
910908&9& ()-s| 91090&9& ()- | & 1090&9& {4 -2zZ: vU4 10 |sl 91090&9& () - sl
9109089& ()-sl 91090&9& ()-sl 91090&9& ()-sl 91099&9& ()-)? 8zZ: vU4 10 Isl
91090&9& ()-s| 91090&9& ()-s| 91090&9& ()-s|l 91090&9& ()-s|l 91090&I& ()-)?
82Z:vU4 10 I'sl 9109089& ()-sl 9109989& ()-sl 91099&9& ()-sl 91090&9&’ ()- sl
910908&9& ()-)? 8zZ:vU4 10 Isl 91090&9%aKE-6| 91090&9& ()-sl 91090&9& () - sl
9109089&' ()-sl 910908&9& ()-)? 8zZ:vU4 10 Isl 910998&9& ()- sl

(parts by weight)
Comparative Example No. Bl B2 B3 B4 BS5
Epoxy Resin A 100 100 30 30 -
Epoxy Resin B - - 70 70 -
Epoxy Resin C - - - - 100
Phenol Novolak Resin 66 66 65 65 60
DBN 1 1 1.5 1.5 2.0
Brominated Epoxy Resin 10 10 10 10 10
Spherical Silica Powder 1200 1200 1600 1600 1400
Composite Metal Hydroxide - - - - -
Red Phosphorus - - - - -
Coupling Agent 2 2 2 2 2
Carbon Black 3 3 3 3 3
Antimony Trioxide 10 10 10 10 10
Carnauba Wax 3 3 3 3 3
Amount Reduced by 006 011 0.08 009 0.06
Heating (% by weight)
Compression Ratio (%) 95.0 995 985 950 970
Glass Transition 180 180 160 160 125

Temperature (°C)

Thereafter, a one-sided sealing-type semiconductor device was produced

5 by using each epoxy resin composition tablet obtained in the manner described

above, and subjecting a semiconductor element mounted on an insulating

substrate to transfer-molding (conditions: 175°C for 2 minutes, and after-curing

of 175°C for 5 hours). The resulting semiconductor device was as follows.
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91090&9&’ (976 lof AXKAEAE (Chred pRLEDEDEN epoXPresin composl 1013:

35 mm X 35 mm X 1.2 mm in thickness
Size of semiconductor element: 12 mm X 12 mum % 0.4 mm in thickness
Size of insulating substrate: 40 mm * 40 mm % 0.6 mm in thickness
5 Materials for insulating substrate: bismaleimidotriazine (BT) resin/glass cloth

substrate (commercially available from Mitsubishi Gas Chemical

Company, Inc.)

The bowing of each semiconductor device as obtained above was
10 determined by the method described below. The results are shown in Tables 7

and 8.

[Determination of Bowing of Semiconductor Device]
The bowing was determined for each of the resulting semiconductor
15 devices by measuring an extent of bowing L using a microdepth meter shown in
Figure 12. In Figure 12,3’ is a cured product of an epoxy resin composition, 6 is

a semiconductor element, and 5 is an insulating substrate.

Table 7
Example No. Bl B2 B3 B4 BS B6

Bowing L (um) 40 50 50 50 50 65
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910908&9& ()-)? 8*+<=>?@JvU4 10 sl 910sl 91090&9& ()- sl 91090&9& ()- sl
91090&9& ()-s| 91090&9& ()-s| 91090&I& ()-)?

10

15

20

Table 8

Cormparative Bl B2 B3 B4 B35
Example No.

Bowing L (um) 90 120 90 150 210

As is clear from Tables 7 and 8, it can be seen that the products of
Examples have very small values of bowing as compared with those of
Comparative Examples, so that a semiconductor device having high reliability

can be obtained.

Example C

First, prior to the Examples, each of the following components was

prepared.

[Epoxy Resin A}

The same as Epoxy Resin A in Example A

[Epoxy Resin B]
The same as Epoxy Resin B in Example A

[Curing Agent]
A phenol novolak resin (hydroxyl group equivalence: 103, softening point

60°C)

[Curing Accelerator]
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10 Examples C1 to C6

Each of the components shown in Table 9 given below was supplied to a

Henschel mixer in proportions shown in the same table, and the- components
were mixed therein for 30 minutes. Thereafter, the resulting muxture was
supplied into a kneading extruder shown in Figure 2 described above, and an

15 epoxy resin composition tablet was prepared in the manner described above.
Specifically, the molten resin composition was injected into a tablet mold (inner
diameter: 13 mm, height: 20 mm) with an extrusion force exerted by the
kneading extruder, and the injected resin composition was pressure molded
under a pressure of 1 X 10" Pa, with circulating cooled water in the mold holder

20 at a temperature of 20°C. The resulting tablet was ejected from the mold by the

upward lunge of the lower plunger, to give an €poxy resin composition tablet.

Comparative Examples C1 to C3

Each of the components shown in Table 10 given below was formulated

25 in proportions shown in the same table and melt-kneaded in a mixing roller at a
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Table 9
(parts by weight)

Example No. Cl C2 C3 C4 Cs C6
Epoxy Resin A 100 100 100 100 100 30
Epoxy Resin B - - - - - 60
Brominated Epoxy Resin 13 13 - - - 15
Phenol Novolak Resin 60 60 60 60 60 60
DBN 1 1 1 1 1 -
TPP-K - - - - - 7
Spherical Silica Powder 1200 680 700 700 700 680
Coupling Agent 1.8 1.8 1.8 1.8 1.8 1.8
Carbon Black 7 7 7 7 7 7
Antimony Trioxide 11 14 - - - 14
Carnauba Wax 1 1 1 1 1 1
Amount Reduced by 004 003 002 002 002 004
Heating (% by weight)

Compression Ratio (%) 995 995 995 995 980 995
Glass Transition 180 178 178 178 178 145

Temperature (°C)

JAN 2005
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Table 10
(parts by weight)

Comparative Example No. C1 C2 C3 C4
Epoxy Resin A 100 100 100 40
Epoxy Resin B - - - 80
Brominated Epoxy Resin - - - -
Phenol Novolak Resin 60 60 60 50
DBN 1 1 1 1
TPP-K - - - -
Spherical Silica Powder 700 700 700 700
Coupling Agent 1.8 1.8 1.8 1.8
Carbon Black 7 7 7 7
Antimony. Trioxide - - - -
Carnauba Wax 1 1 1 1
Amount Reduced by 0.06 015 019 012
Heating (% by weight)
Compression Ratio (%) 98 98 93 99.5
Glass Transition 175 175 175 129

Temperature (°C)

Thereafter, a semiconductor device was prepared in the following manner
by using each epoxy resin composition tablet obtained above. Specifically, as
shown in Figure 8, a semiconductor element 6 was mounted on an insulating
substrate 5 on which a plural spherical connecting electrodes 4 were provided.
Next, a specified époxy resin composition tablet was supplied into a molding
machine, thereafter this tablet was heated and molted to give a molten state, and
the molten tablet was pressed As described above, the void between the above-

mentioned semiconductor element 6 and the above-mentioned msulatmg
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substrate 5 was filled wﬁh the molten resin described above, and the molten resin
was cured to seal the void with the cured resin, thereby forming a cured resin
Jayer 3. As described above, a semiconductor device was prepared. The
temperature for heating and melting mentioned above was 175°C, and the

5 pressing condition was adjusted to 600 Pa/one element.
Distance of the cured resin layer (distance in voids): 100 um
Size of semiconductor element: 15 mm X 15 mm X 370 pum in thickness
Size of insulating substrate: 20 mm % 20 mm % 0.4 mm in thickness
Materials for insulating substrate: bismaleimidotriazine (BT) resin/glass cloth

10 substrate (commercially available from Mitsubishi Gas Chemical Company, Inc.).

The bowing of each semiconductor device as obtained above was

determined by the method described below. The results are shown in Tables 11

and 12.
15
tDetermination of Bowing of Semiconductor]
The bowing was determined for each of the resulting semiconductors by
measuring an extent of bowing L using a microdepth meter shown 1n Figure 13.
In Figure 13, 5 is an insulating substrate, 4 is connecting electrodes, 6 1sa
20 semiconductor element, and 3 is a cured resin layer (cured product of an epoxy

resin composition).

Table 11
Example No. Cl C2 C3 C4 Cs Cé6
BowingL (pm) 30 50 50 40 40 30
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Comparative Examples, so that a semiconductor device having high reliability

can be obtained.

EQUIVALENTS

10 ' The present invention being thus described, it will be obvious that the
same may be varied in many ways. Such variations are not to be regarded as a
departure from the spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to be included within

the scope of the following claims.
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WHAT IS CLAIMED

1. A tablet for producing a semniconductor device with preventing generation of
bowing, comprising an €poxy resin composition comprising an epoxy resin and a
curing agent, wherein the tablet has the following characteristic (A) and (C:

(A):  an amount of the tablet that is reduced by heating being less than 0.05% by

weight.
(C):: a glass transition temperature of a cured product of the tablet being 120°C or

more,
and wherein the tablet is obtainable by a process comprising preparing a molten

product of the epoxy resin composition in an uncured state, and thereafter cooling and

solidifying the molten product.

2 The tablet according to claim 1, further having the following characteristic (B):

(B):  acompression ratio of the 1ablet being 96% or more.

3. . A wafer with a resin Jayer comprising a plural projected electrodes and a
cured resin layes formed on a projecied elecirode-mounting side of the wafer,

wherein the cured resin layer is formed by the tzblet of claim 1 or 2.

4. A semiconducter device obtainable by a2 process comprising dicing the

wafer with 2 resin layer of claim 3 inlo a given size.

s A semiconductor device comprising an insulating substrate, a
 semiconductar element mounted 0b Cne side of the insulating substrate, and &

cured product of an epoxy resin composition, the semicopductor element being
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6. A semiconductor device comprising an insulating substrate, a
semiconductor element mounted on one side of the insulating substrate viaa
plural connecting clectrodcs, and a cured resin layer sealing & void between the
insulating substrate and the semiconductor element, wherein the cured resin layer

is formed by the tablet of claim 1or 2.

7. A process for producing 2 wafer with a resin layer comprising 2 plural
projected electrodes and a cured resin Jayer formed on a projected electrode-
mounting side of the wafer, comprising the steps of putting the tablet of claim 1 .

or 2 on the projected electrode-mounting side of the wafer, and heating the tablet

to be melt-cured, thereby forming the cured resin layer.

8. A process for producing 4 semiconductor device comprising an insulating
substrate, a sem_iconlductox element mounted on one side of the insulating
substrate, and a cured product of an epoxy resin composition, the semiconductor
element being incorporated in and sealed by the cured product, comprising the
steps of putting the tablet of claim 1 or 2 on the semiconductor element, and

heating the tablet to be melt-cured, thereby forming the cured product.

9. A process for producing 2 semiconductor device comprising an insulating
substrate, a semiconductor element mounted on one side of the insulating

substrate via a plural connecting electrodes, and a cured resin Jayer sealing a void
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