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BACKGROUND OF THE I NVENTION Field of the Invention [0001] The.ptesent
i.nvention relates to a thernosetting resin sheet for sealing an el ectronic
conmponent THERMQ@SEFTENG | RESIYpSHEEH| EQRJIGEAGINGeBLECTRANECaCRMPAYENT o

pr oduci el r Y [ t he
Rel at od AT OB AvPh chr {RRpRCTOR IV ICE] ASikemoBaoR drterile
sem conduct or chi ps RESINASEAIED 'YRE SEMIGONDUCTORIBEVECER t hat nmay be of
various types, such as a lead franme or a circuit substrate, and
subsequent I y 15 the sem conductor chips, the electric substrate, and other
el ec ro ' Fsﬁﬁﬁ\?\?él\??l Mth aresin to be covered therew th.
[00033 T e resin seallng is perforned for the protection of the

sem conduictlor afeviloe Ifrr\(ﬂntemrernal stresses nmoi sture and 20 cont am nants,

and ot he po t he a S ness et ween .t he el ect.ronic
corrponen{%oqgﬂd tslﬁ'e é)eraefﬁﬁ{gt Jersz Jsorfd\ﬁ e% eﬁe@seﬁ:gtl&gt 585 si Iy
caused arbdeSAdd Sddlpiphirensl sdicdortisc Cdca@#dxf@tof at hegiackaas andeaki ng
of bonding wires therein. 25 [0004] JP-A-2008-60523 describes a sealing

film corﬁ%‘lilrﬁwhb??@sldﬁvé&rﬁ)oﬁé‘ﬁt a pethpfef ornRr liee Ry %trqq%é%'%ﬁael%iach of
a spgcei fi t Pamgi sin layer having a flow quantity in the
rangg of pecslyé val ues. r}g% A—%OOB- 285593 describes a thernosetting type
adhesi veDsstteertptfmn sefal gy, Rdbavtied) Arvi scosity in the range 30 of specif
ied valu 80C 120C bef.ore thermal | et.. wever, accordi
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been made gl etuRERE SnEONESs 2 12keui d HEhS t £4€61HIRIY GagWBOREAr (S)s and

their sealing resin. 1 1114111111111 *@G00Q02*
types, such as a lead frame or a circuit substrate, and subsequently

15 the semiconductor chlps, the electric substrate, and other
electronic components are sealed with a resin to be covered
therewith.

[0003] The resin sealing is performed for the protection of the
semiconductor device from external stresses, moisture and

20 contaminants, and other purposes. However, when the adhesiveness
between the electronic components and the sealing resin is low,.
interfacial peeling off is easily caused.ahd results in problems
such as cracking of the package and breaking of bonding wires
therein. '

25 [0004] JP-A-2008-60523 describes a sealing film containing a
resin component, a filler and a colorant that areeachof aspecified
type, and having a resin layer having a flow quantity in the range
of specified values. JP-A-2008-285593 describes a thermosetting

type adhesive sheet for sealing, having a viscosity in the range

30 of specifiedvalues at 80°C to 120°C before thermally set. However,
according to JP-A-2008-60523 and JP-A-2008-285593, no sufficient
investigations have been made about the adhesiveness about their
electronic component(s) and their sealing resin.
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SUMVARY OF THE | NVENTI ON [00053 In light of the problens, the present
‘iFnvention has been nmade. An object thereof is to provide a thernpsetting
resin sheet 5 for sealing an el ectronic conponent that is excellent in
adhesi veness onto the electric conmponent; a resin-sealed type sem conductor
device high in reliability; and a nethod for producing the device. [00063
The present inventors have paid attention to the following: 10 an ordinary

silicon wafer .js. pr silicon nitride film copper is wdely used
for_mjréywmA%%#?ﬁ&gﬁgﬁﬁgggﬁ%gﬁﬁh as a lead frame) of sem conductor _
devi ces;ropvbla arp3sghabbEcchasabienmey, keel present dBhvenSeoh s eepective

substrates of sem conductor devices. The inventors have then found out that
a ther mBedsst | An1TPTREE Fhieyeednes rtr‘PeErW tfethEhgameserEABesT F 17 Shesith

h h f
shee, oniy tuess aghepands: o Thend reniareino bave foundauiddl an

resin-sealed type sem co Inre |ab| ity can
by sett iatthddierarnsedny petie eal ager bé thmpbhennvphaxbsanFeeaﬂednt&@e sheet

resin to a specjfied alue rr | ess, an ustln 20 the_shear adhesi ve
LTt e damdain dewice P aha el A1 B2 L ahd ciretia PR ARt e ang
260C i nty,aa &REdd ] ed range. Thus, the invention has been achieved.

Accordingly, the present invention relates to a thernosetting resin sheet
for seali0ff&n dhwpreseet domeptens, hmm@@ﬁdje@ﬁemt@rﬁh@ tpg Lowging :

COMPANeILS oxAifatl, Lhe, COmROnE § beLog.al LavapLest 9;Renh d erqmnl A ¢

resin, and yés%on ent” €rc efmopl astic resin of 30%
or | ess dpppeet glst wndenpa;@smilﬁce: wegiels ¢ ot n(ar)bersmguehnaafa dreatdhe

resin sheet |s bonded onto a silicon nitride filmfo a sjlicon wafer
e T horane)” Al SeeaCango S HeNaeen’ sHBG: 2 LIRS At} rhateth Lops i o
nore at iy %@ﬁd@‘} QkcADESrated Q@tlé‘étﬁbétﬂ%t{@é'cﬁ shaslcomRiuRenrded

onto a copper plate and then set, the resin sheet has a shear adhesive
st r engt esfices MPTher inventarsJ5oye 4o fOUBaoBE hore atthEeUOPlastd caf t er

e et ieele % Rafind e Byl R AV PSS SRR S WRRY e
these adherends. The inventors also have found out that a
resin-sealed type semiconductor device high in reliability can
beobtainedbysetting the content by percentage of the thermoplastic
resin in the sheet resin to a specified value or less, and adjusting

20 the shear adhesive strength of the resin sheet onto each of these
adherends at each of 25°C and 260°C into a specified range. Thus,
the invention has been achieved.

Accordingly, thepresent inventionrelates toa thermosettingresin
sheet for sealing an electronic component, comprising one or more

25 resin components, one of the components being allowable to be a
thermoplastic resin, and having a content by percentage of the
thermoplastic resin of 30% or less by weight in the entire resin
component (s) ,wherein after the resin sheet is bonded ontoasilicon
nitride film formed on a silicon wafer and then set, the resin

30 sheet has a shear adhesive strength of 15 MPa or more at 25°C,

and 2 MPa or more at 260°C,after the resin sheet is bonded onto

a copper plate and then set, the resin sheet has a shear adhesive

strength of 10 MPa or more at 25°C, and 0.5 MPa or more at 260°C,
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strength of 10 MPa or nore at 25C, and 1 MPa or nore at 260C. [0007]
‘According to the invention, the thernoplastic resin 5 content by percentage
is the specified value or less. ‘Additionally, after the resin sheet is
bonded to each of a silicon nitride on a silicon wafer, a copt)er plate,
and a gl ass fabric based epoxy resin substrate and then set, the resin
sheet hm@aéheartmhreemeslseeen@thoadeémumamﬂeasmcfa@rmnbaeﬁ@@mange

For 10 this, reagore a&ﬁ i.n she cl_agn achi evlg he5|v ess. |
t enper atir e ThEHESTA AN o gern. Al &8 Ty pecse acsoﬁa% Tor e s
usual | y d4sedqckhiss ﬂdﬁ%ﬁaesjrnmtatcaeoée Rh&VENB4 éf%y@dﬂg@sm
i nterfacial peel ing off. As a result, a resin-sealed type sem conductor

devi ce hiafi07In rPeiacaiﬂllng ytoarttkb foevebtaoned tHeO0OBrAmbelashientrasin
percentage of the thernoplastic reS|n |8 t he specif.ied aI ue or l.ess and
Ehe. ShedioMidisi v stPEROERCaTe 2608 | 5iPn PRECORAERT | dALPEngET t e or e,
t he reS'Kli&ftﬁQinaClalfy ba rReevens addiroEhbet Nk prelrd 0bfeddh bef & @4 e a
package is 20 produced using the resin sheet. As a result, a resin-sealed

type semidordiRtast aleiilded grmiar r & icmnen Plahe bartshitaiciass [WK@L@ The

el ectro tLpgnar n sh %

producegiags Cﬁr% ggngee%g?lr Sg?)gtrg}%[t%[)% hng?hgéjﬁes?n‘g?ﬁeet g% éﬁ% I nvent| on,
the contfidabyaRespoecertaagrob et hsed hardmphastiecneasibnied taegspeddr ed
value or less; thus, the raw material of the resin sheet is not easily

‘shapld iwtis & esineat, ftéxemreneneﬁeeetbyanheclpteuec@|€mp<é&d§'r%ﬁngerﬁss«ﬂéhdu ng
ext rusi C S 012]
The i nv%ttl gﬁj%g{ag\g%%%%%daa oaglrgsjldhgslgg %ga%)gglécgo m con lf{:nfc%drgt eI\?l ce
obt ai nedidyi des el Dfustdaild y esied .shekts, [eﬂéBJ}eé’tne shwentdan ke gravartet to a

met hod for producing.a resin-s e sem conductor. device, i ncI udi ng
the stept@m ué’F’ﬁ&rlgl‘?énrgesFﬁt§ﬁg@Fl?6 s‘g%ﬁ' 1ing eloddtr oniAS C@Wp%%%lﬁjt © BRI EF

DESCRI PN 10Fs I e PRAVWNG It ad b r ladsi e Hiew 11d ysdiratding &, dddiat i on

where the shear adhesi've strength of a resin sheet is nmeasured. TAI LED
DESCRI PTHeONIgFa imEel PREFERRED EMBCDI MENTS 5 [ 0015] The ther rmsettl ng resin

sheet of &(%\8 nvention f%r ealin an eIJQec%rgﬂl ctco nt 1c f;aenSln is
el ectron'ic CO#Tp Eht< seﬁ tn % R&tF fatgl ng resin s%ee?pl ncruding one or

nor e restie GPEONEIEE . vdNe: or thesg %ndl oot sadmas bee atlergamplastic
resin. Furthernore, this resin sheet has a content by percentage of the
260°C is in the specified range; therefore, the resin sheet can

be prevented from being peeled off by reflow when a package is
20 produced using the resin sheet. As a result, a resin-sealed type
semiconductor device high in reliability can be obtained.
[0010] The electronic-component-sealing thermosetting resin
sheet is preferably produced by kneading extrusion.
[0011] In the resin sheet of the invention, the content by
25 percentage of the thermoplastic resin is the specified value or
less; thus, the rawmaterial of the resin sheet is not easily shaped
into asheet form. However, by theproductionaccordingtokneading
extrusion, the rawmaterial can easily be shaped into a sheet form.
[0012] The invention also relates to a resin-sealed type
30 semiconductor device obtained by use of this resin sheet.
[0013] The invention also relates to a method for producing a
resin-sealed type semiconductor device, including the stepof using

the resin sheet to seal an electronic component.
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10 thernoplastic resin of 30%or |less by weight in the entire resin
‘conmponent (s) . Additionally, regarding the resin sheet, after the resin
sheet is bonded onto a silicon nitride film (SiNfiln) fornmed on a silicon
waf er and then set, the resin sheet has a shear adhesive strength of 15 MPa
or nore at 25C, and 2 MPa or nore at 260C; 15 after the resin sheet is
bonded @G&RIER REFPEIPHICN ORMHE HARWNG the resin sheet has a shear

adhesi v .rength of .10 MPa.or e at_25C_ and 0.5 .MPa or _nore at 260C
and aft SOUIEN Pl dnbed Patiohhbe Bheb i f Bttt Bs B fe Shies: n
subst r atgirasyd et seigt H her reside shegiedaisi & mbwairadhesi ve strength of 10
MPa or 20 nore at 25C, and 1 MPa or nore at 260C. [0016] The resin sheet of

t he i nv@RTAH-ER REICRIGMAN g dHieREF TR BRPRIPHERD! resin. This
5 ) ' _ | o
manngr ;ﬁ@g,&' ﬂ%jﬁhekﬁogg&mg Nest shQe Y Eysﬁ%%%{;% Rl

propert 17] e epoxy resin is not particula exanpl es
25 therent iedecttentici phenpbneethane tape edpoty ondsi-Tonproesoit fs@adlialg t ype

epoxy resin, biphenyl type epoxy .resin,, nodified bi sphenpl A type epoxy
Cesin, B LT B EPGSyRT bSrT L Eh RGO TCy et EpUR TSR TRl £ ed
bi sphen@nd= bype1epoxkshasidompbaret Opaaiadbene t yRErepexystesi hedikenol
novol ak type epoxy 30 resin, phenoxy resin, and other various epoxy resins.

These epbiithassiare nifisergsés anene kas i coBrItaby oPeBEeRiRIBIO e
theg gof - [ O0LG] Jhe enaxy 1 g 90%5%@1945%%‘2)%& nEPPRYe SS\%&%%% 'n.2a
1% nd ha €q ent of %

solid format ‘room rprrpera ure, a S an-epox urva to 250
and a safdmsurmentp@E)nt eddielibinegd 1poi ndgaf dH0E the £88ihishemtdeafteoradre ai nly

attain a desired toughness after curjng and reactivity. .Particularl
ot ef e r BB PPEbHEPRBEAIE E F LHowy HSine £ LEUis mobobak THmESpoxy
resin, and,hiipheny wiYee oLy skesithd E%@‘ih@lé’é@ﬂ@g'anéh@%rté&es ive

reliability. [0019] The phenolic resin is not particularly limted as far

as the restengduses 16 MMPa g heae iatn 28°Ch &hd BpHRy oesmore Exandé @xC;

t her eof include phengl novol ak resin, phenol aral kyl resin, biphenyl

ar atRyl 3% the EFELBpEheatiehoonyiss gHEﬁo?ic‘rPHH%‘%/H,lafG é?@s"c}{‘)efh rak

resin, ang nesoln eRldt nEReaesRBEPOLEReESSENStIBYGRE YBsefh A& POmdrE

conbination of two or nore thereof. [0020] The phénolic resin is preferably

a resin dwvistg, aahgdo ox yWpe gt el enta to 600Ct 0aR80a findlr acls®fteanim@heemt of -
50C to 110C fromthe viewpoint of the reactivity thereof with the epoxy

resin. THePPRdSHePRTP @ FasFA FaPTIC PRSECCEPAXY frest gt SHPF LEREFRA SRk

resin b%@@,seaf]&%ers%{ @Ih;e_%th'hae hNg aakngdfl@gﬁ{/uéwen%ﬁyefo MBLB: he

vi ewpoi nt of the relitability, the phenolic resinis a ygroscopicity

phepol i andesidt s2Er , asnghan®lpaaoal kdrd @i .600c . bi phenyl aral kyl resin can
be preferab)lné used. 20 [0021] Regarding the blend rati o between the epoxy
resin antPQ¥el pHERIFEE 1RehPLL Phet ALIVETEHNINES R LN E WGBSR FRUPS i n

t hef pherkloéé%l ;a?l% 2 bgeHEﬁf fé%?llly f‘I‘l’ﬁrE QTazJﬂe(:?: ilnaie%qwcvﬂ)§§'£]§1e £ theh
preferably 0.9 to 1.2 equivalents per equival ent of epoxy groups in the
epoxy r esheetf riom ddiel evevgpayord of hetreo el § g reechevtyy
[0017] The epoxy resin is not particularly limited, and examples
25 thereof include triphenyl methane type epoxy resin, cresol novolak
type epoxy resin, biphenyl type epoxy resin, modified bisphenol
A type epoxy resin, bisphenol A type epoxy resin, bisphenol F type
epoxy resin, modified bisphenol F type epoxy resin,
dicyclopentadiene type epoxy resin, phenol novolak type epoxy
30 resin, phenoxy resin, and other various epoxy resins. These epoxy
resins may be used alone or in combination of two or more thereof.
[0018] The epoxy resin is preferably an epoxy resin which is.in

a solid form at room temperature, and has an epoxy equivalent of
4



25 therebetween . [0022] The total content by percentage of the epoxy resin
‘and t'he phenol resin is preferably from50%to 100% by wei ght of the entire
resin conmponent in the resin sheet. Wien the total content is 50% or nore
by weight, the resin sheet can achi eve a good shear 30 adhesive strength
onto adherends (a silicon nitride filmforned on a silicon wafer, a copper

plate, asd aoghassaridlkr scfhanedgepokyt rasmeluinst patar af Eﬁ&chtoflm and
260C. The total content |s pref erably 55% or nore by vvelg nor e
pref er amnyosé%foﬁzo AR BHLNBEFRLD BVARE R LONTPaEsS 920, L g &nsy

wei ght co % h
pr e?er atﬁ y S%OQ/ﬁtlgéry egi yld\/\lgi%hltskp %%é%ﬁ'%ga?gs%%&phg ?19%#%2% Etvenu on

nmay contegiaxya resemoplresoilcnbvoéskntyPheepony enes by, perd dnidgenafl tyipe

t herpopl astic resin is 30% or |ess by weight of fire resin conponent
(s) gD ’iyhéfesﬁfé’etérc%%t S’ Jﬁ‘?@’%%?rﬂﬁl) ?i%e]ileagt?ﬁ %¥%e sheet can

achi eve p@agd soid %‘h ehoand Feexhbisidot pa@@34u1Whar thaicent 88trdW as
percenta e of the thernoplastic resin 10 in the entire resin conponent (s)

i s 30% omhe ES5ipycaRs e Creledreadid eyi Ah s eredl iy e Exagdd@Sshear
adhes'ved?e%xré%ﬁgtbngfﬁae gﬁan%rld%ééofélk'%e il trydes $4 | V5 ofoed Qi 53y,

silicon a copper te, and a gl ass abrlc ased epoxy resin

subst raﬂ:a)pl"setn}e'lacdraiﬂqﬂS@mdl Zanccyc'llm)ermadamnek)wM eérergge d sawing
preferably 15 15% | ess, by ' The |ower_limt _of the confent is not
Par tc Ul FRVPLAK SRELRoAI FERPL TS5 1 of GRS DRora) Let Ghits e
preferably fbdy midr Miedbridindt it o5 46 dhensLSithshest. can achieve
a flexibility so as not to be easily cracked and for inproved

handl eabiGQ20). Jtheg szaplmmm léfpzreh%elfati@l:mpm%m Hapdgigna iysinese 1

natural r bber but bber rubber, chl or ne r
ool anadiR temok: 20 4R ah o and A ERE e ERa g o ot BB F A IR £rom

et hyl ene/iactybivposntes s Q%@fé!ﬂ@ﬁlvi?%)t@igr%ﬂieﬂﬁthe&lé‘ eﬁgszg,yf:@éﬂ@natﬁer esin,
ther mopl astic polyinmde resin, polyanmde 25 resins suc 6- nyl on and

6, 61hy| amerghemoxesiesils, 1acp§rtecrlégrnpr@éemblmpwcybstcerolraés|rra§15uch as
PET and PBT sDeO|t¥1aemr%%' g d? {,leﬁhninag + #Qf con,E ai ni egoesel fg Qner
yre y yrenéyblo

exanpl es ?chereof Inclade s e/i'so copo yrrer These
t her nopliasd | ¢ieRBbAALtMRYE beh@seﬂemmlmyj N th@rbpetd Dic ofrdsim 30sora nor e
t hereof .. [0026] The softening paint of the thernoplastic resinis

or of or APl QN TR STCIR Y, BRI LR rES4 $UEB0RE G HReheHEa Migbh 51
sof t eni ng- RYifHerdy1 120G 1851 hi et . cddend 65t shesty, Gage@chi eve

20 [0021] Regarding the blend ratio between the epoxy resin and the
phenolic.resin, the entire amount of the hydroxyl groups in the
phenolic resin is preferably from 0.7 to 1.5 equivalents, more
preferably 0.9 to 1.2 equivalents per equivalent of epoxy groups
in the epoxy resin from the viewpoint of the curing reactivity

25 therebetween.

[0022] The total content by percentage of the epoxy resin and
the phenol resin is preferably from 50% to 100% by weight of the
entire resin component in the resin sheet. When the total content
is 50% or more by weight, the resin sheet can achieve a good shear
30 adhesive strength onto adherends (a silicon nitride film formed

on a silicon wafer, a copper plate, and a glass fabric based epoxy

resin substrate) at each of 25°C and 260°C. The total content is

preferably 55% or more by weight, more preferably 60% or more by
5



a good shear adhesive strength onto adherends (a silicon nitride film
‘forned on a silicon wafer, a copper plate, and a glass fabric based epoxy
resin substrate) at 260C. The softening point is preferably 190C or | ower,
nore preferably 170C or lower. 5 [0027] The resin sheet of the invention
preferably contains an inorganic filler. The inorganic filler is not

parti culwﬂqbﬂ,i rviesd maywel nrsferalaly i 10%rox Heer erd)y beeighta. vt tadpe

Known |10 iefir 412 L8 o RAIPLORS, LB 801 JACKUARAUAL! 2 gLaso ddlion o1 1 o

(such as use silica or cr irne srlica)

nitride 8(Ea1d>xsuegg)rb}mwemgie; powders. [0028] It is pr eferred to use, anong
t hese exa Ies silica, powder since.,the powder nakes it possible to
decr easd Q4731 | %r%ikb%ﬁgﬁﬁﬁ o FEVEHF18F1 “t%’ec%%‘%ajp? sdarmanrlgsftic

preferred.diq, us%heaggﬂgealeesyeﬁeeéeﬁtégeaoPoyﬁi@rméfmééé1&%&%%

Exanpl es of the 15 sed silica powder i nclude spherical fused silica
powder , Idoer lehedoy vedgidi bfcehpeamisire Fesmnt hempprapdi(at . of Whemitdid y,
spheri cal sed ilica i.cul ar preferred, Anpbng .species of
hoed oanest S B PR p 3t S ohr P CEB ONHEC SHb SR TR i

aver age glﬁfdlsﬁﬂﬁrihs’mﬁirﬁi Ofexdibpm¢w. 30 pm 20 Particularly pref erred |s a
fused silica powler species having an average particle dianmeter of 15 pmto
25 pm f ridfd4e \Yi’%égﬁtc%‘?t?%% hpekreskage ¢héheekharupRERS LR LaF Has

bectgshanedycand: o SULIRLEHAREANYSPT: 40 o8 SEUIALs SORONGHL b aised.

[ 00 e average parti aneter may be determ ne exanple,
nMeasur erere nessiimg salelearselandaf:hnau‘ezl angeoém}eeamgadh@lmrsum@tﬂl Zmto

di stribut on su deV|ce | e extr ted arhitraril roma
popl at ISR (A & IR SRR T b e e e o

i nor gamd‘oﬁpéﬂ Flate, péﬁfieaa@ia/sé MIBriQYaa@ 30 ¥p By ek ghth , s s €r D &f efrabl y
from80% 30 to 90% by wei ght, even nore preferably from85%to 90% by

wei ght ddfadthefeti’Crand é§|OﬁCsﬁéEtcomtenhéaycpereent@@etﬂsemoner;gmﬁe{ratblly er is
ht, the resin eet arg |fferent in linear

| th 70% b
exphis] B G (1 oriv  VhERe orBet I PECEonbBRERDor et FONCaG: ft dlot

that thegd@sidudess 1hﬁ1ueawt@@éqo@fezaleﬁetllrwpaeeekabmgrﬂe v wdiper sely,
if the content of the inorganic filler is nore than 95%by weight, it is

feared tvate torefrenalt 4% By dveltsﬁetreﬁ\ihﬁensrté@t ldanrirtoti shet Hraddrd mas i
sheet-fq es egauge. o t e)gm i tg; &£ é’h orosity
t her eof . g %ﬁé}’l'ﬁae resin shﬂ;leet 0 e]t |nven |rgdr’1togére rzf%gll ont I%({]}geda
curing probhoies . 1n1ﬂsmo\eeﬂimg1cplenmibitys not particularly I|mted as far as
the_pronoter is an agent f orm% the curi The curing pronoter is
pr e?gr abiQPZH orfyh %o@%hdﬁtﬁj BRPBRABSTL6 sﬁgﬁﬁf%sl{lFiLB gn AFShi ne
or te”%ﬂ%’é@ Phesphan pabh el aphewleROr 218be®! aBnhiHJa2ohe %{Hﬁé&nd from
t he vi ewpoi nt of cufi ng-pronotion performance and storability.
ethylene/vinyl acetate copolymer, ethylene/acrylic acid
copolymer, ethylene/acrylic ester copolymer, polybutadieneresin,
polycarbonate resin, thermoplastic polyimide resin, polyamide
25 resins suchas 6-nylon and 6, 6-nylon, phenoxy resin, acrylic resin,
saturated polyester resins such as PET and PBT, polyamideimide
resin, and fluorine-containing resin. Other examples thereof
include styrene/isobutylene/styrene block copolymer. These
thermoplastic resins may be used alone or in combination of two
30 or more thereof.
[0026] The softening point of the thermoplastic resin 1is

preferably 120°C or higher, more preferably 150°C or higher. When

the softening point is 120°C or higher, the resin sheet can achieve
6



[ 0032] The content of the curing pronoter is preferably fromO.1 parts to 5
‘parts’ by wei ght per 100 parts by weight of the resin 15 conponents. [0033]
Q her conponents: The resin sheet of the invention preferably contains a
flame retardant conponent. This conponent nakes it possible to prevent the
follow ng: the electric conponent is ignited, or the 20 flanmmability

t her eof a goodcskasekdlyesi shatrasigtduiontof adherendpobhersiligrors avig rétdeer .
The fla re%arda t congogent may. be various ma}aé hydroxi des s%ch as

al umi nurh MYUFSXTES, OhdyRaST GRF YT ki FeCOPPSR Py oxicds &t eT Tm hydioxi de,
tin hydnoxdde, o dx?We SOTPEEKEEr SBE Rl 2By dB0XE dernBr 8betbRdnyS pRlWH RWM
hydr oxi de 25 or magnesi um hydroxi de, and particularly preferred is alum num
hydr oxi ga-dfampBine M Eapeirnl okl oslbs capdcFRradigntiggect bat 1bhernet al

hydr oxi de can exhibit flanme retardancy in a relatively snmall addjition
anoupt tHO2EF . TrooIgsiBesih@es PhethBolRVeRRE 1 RGP § IR RA W AR tesfo ént s,
the 30 r.esj t e i ty . APRL opLLat.el y ntaj.n : 8

addi ti vel?&%ﬁe(gsfgg%%gh blr%lc %I?&% y %?hgﬁ'ggfgne% ,ngesi %aljr#el%yoll;%[ﬁ]iyng
agent, dndnizredhdlesi oaypbenatErllef tiscessar e of 0035 r iidhwes riegien kstoset  of

the invention may be produged by an ordi nar) thod. Preferably, .the resin
shoet | STbrduded By Rhoad KGTRRes (sroreon iR B URAY (RIGH §on
has a smglilidaerdmh ass i £ns88i 81 C0RLEBE BYyBeRIEAhaIR 1 RS, tHN&mnlidy 5
material thereof is not easily nade into a sheet form However, the raw

mat &Pi alaloaniraus inik BHdesh el Dl kGradiHgr 9@ rReVIRES Mor eover, the raw
forial o . . . o 4
(ai v bark 7 TEEE sl AP ER SR Uifort PR s b ML 81 Y 2 Rflex 01 18

sheet by iknesadhapdiexihakebsadt psssibl eaxadptecase middinedr usipagsa dtnown
kneadi ng machji ne, such as a mxing. roll, a pressurized kneader or an

ext r udercO{it IR AR Kt PR @ BYVE: medtt dife ®TSTEWSFudC d5FuoMBINTE

thereby dy&apadd %i‘iﬁ%%d?)@wﬁl%QqU%hseélngiihéa P6REES ST NEkANS d£ Y e
kneaded product plastically to be shaped into a sheet 15 form Conditions

f or 1bhe frasdlisigl iare rowdert lowgludehespdhassdiay fusgskrsditliras ipowsteaf ecaisl y a
tenperatcurlfsﬁe%ua%ust 040L: ilggerot an thlgrrlgsgggt iv\ie s%f.tn ni Ql. 5 of the
i ndi vi dual conponen‘?s, and~ T sPOYor éxanp?e, Fom 30666 15 C.ﬂ\}\‘ﬁen He

t her nosedghaiti qylopRidad of i i epmder 63 pars icansirder edefidiadenpedaaigire i s
preferably 20 from 40C tqo _140C, nmpre preferably from 60C to 120C. The

peri od iSPeGiHs exahpFed SfirldrRPe¥asd, MERAKT ¢thdsSid fyeeces Abl G2 MBIAST to 15

m nut es. . JhQugh, 48y RO add'dneaded Proaducty: can e B eRark.; 0037]

The resiﬁtant neaded product I's shaped by extrusion, 25 whereby the resin
shegf caebs gildded piSpezifedald 3 fafgest sined arelnawseambdaiesdihay;itche

kneaded aﬁ}togfuct i S ex%r.u %d in éhe s(;ttatl% of bei kept attth%.rg“g)%. ¢
t enper at EVSTEEE RPEhoh b%i’%la E%BI ed, WRBr &B _ K& &8 1_%%_e S e
formed. dheHethddkmisd bE exer uek9A sBe88} WRLithChharbded idAdH, Al
exanpl es thereof include T-die ,
an estimated height of an electric component to be used.
[0029] The average particle diameter may be determined, for
25 example, by measurement using a laser diffraction scattering type
particle size distribution measuring device on a sample extracted
arbitrarily from a population of the particles.
[0030] The content by percentage of the inorganic filler is
preferably from 70% to 95% by weight, more preferably from 80%
30 to 90% by weight, even more preferably from 85% to 90% by weight
of the entire resin sheet. If the content of the inorganic filler
is less than 70% by weight, the resin sheet is largely different
in linear expansion coefficient from the electric component or

7



30 extrusion, roll rolling, roll kneading, co-extrusion, and cal ender
form ng nethods. The extruding tenperature is preferably equal to or higher
than the respective softening points of the individual conmponents. Wen the
t hernosetting property and the formability 9 of the epoxy resin are
considered, the tenperature is, for exanple, fromi0C to 150C,

pr ef er abdhgf subﬁ@@ate 140G hagy eiveprepisf shedt yi s nosuidehile A20Csedy ke

5 [ 03B PR ERGSCEPEr dQPH TP Shobt PRy PRCTRBAT P REOFBTRL B g ior

si ngl e- liay et HHaC e byAiedighat,i viel Vis tfiasddha tSher! raanthaare ierl nore
resin sheets equivalent thereto may be used in the formof a nulti-|ayered

str uct urQaf thevmeféhntsﬁ%%t ﬁ@@m@tsh@eft‘%de tifE hanseeebf Lapndres 1 bRsamsSaor e,
are ?'g} e% Qa”be;:] ]tjzgn[ tﬁ?@ﬁé&@lé etﬂ@?éé‘f sheet of the
i S bonde

|nvent|on e resi n-shee 0 a SI icon nitride film
f or ned cﬁoaammllmhﬂ1nm§ﬁn Srecktt e tdet 1nMEnUxunlpﬁdﬁﬂﬂahtysamnﬁaﬂns a

adhesive strength of 15 MPa or nore at hesi vie

o r et PSR BRROBET o Bhe i ITLSPROURREE {aACsELLo Sl gobd amided eness
15 ont o gheasi bk cote Hidndted iiknihageh € e airen® thagdcha mﬁtgt herhe
resin-seal ed type sem conductor device is usually used. Thus, a

r esi n- s AN \RFROTEATC Grid iRt Tyt @rhiqgigam 4 @hossionopse AemReuststai ned.
Theal ucklghttfﬂpﬁéﬁ§fggﬁngHQQ§%&y€e§£éﬁﬁ8%91ﬁﬁosphonlunltetraphenyl

borate, or an imidazole compound from the viewpoint of
curing-promotion performance and storability.
[0032] The content of the curing promoter is preferably from 0.1
parts to 5 parts by weight per 100 parts by weight of the resin
15 components.
[0033] Other components:
The resin sheet of the invention preferably contains a flame
retardant component. This component makes it possible to prevent
the following: the electric component is ignited, or the
20 flammability thereof is increased by a short circuit of the
component, or some other. The flame retardant component may be
various metal hydroxides such as aluminum hydroxide, magnesium
hydroxide, iron hydroxide, calcium hydroxide, tin hydroxide, or
any complexed metal hydroxide. Preferred is aluminum hydroxide
25 or magnesium hydroxide, and particularly preferred is aiuminum
hydroxide from the viewpoint of costs and an advantage that the
metal hydroxide can exhibit flame retardancy in a relatively small
addition amount thereof.
[0034] Besides the above-mentioned individual components, the
30 resin sheet of the invention may appropriately contain other
additives, such as carbon black or any other pigment, a silane

coupling agent, and an adhesion promoter, if necessary.



not particularly limted, and is preferably, for exanple, 24 MPa. 20 [0040]
‘Regar'ding the resin sheet of the invention, after the resin sheet is bonded
onto a silicon nitride filmformed on a silicon wafer and then set, the
resin sheet has a shear adhesive strength of 2 MPa or nore at 260C. Wen

t he shear adhesive strength is 2 MPa or nore, the resin sheet can be

pr event e ¥5dm BBieng gseiel ighpas of fthen imvestt iom giegp hdwe)rmitpm&g,e ars
produced using the resin sheet. Thus, resi n-seal.ed type sem.con t or
v Co HIHTHE ATeGise 1 « ) PEarehabLR: afhea T SHid (Hieet | b DEBROCRE dhoar
adhesi verdd @iy Rxtgudqbnhar theuwtad 1y shiddtt g€, t1edd rverfi®irehabl & srfz0n
exanple, 4 MPa. 30 [0041] Regarding the resin sheet of the invention, after
t he resﬂh@ﬁ%la%tmfmﬁ@%ﬁl@bp Fencerdm@a-hen Bags, t Hare esiav sheet
has s esh\ g o) a2 nt ar
adhe5| Ve rehqht sclhe © Bgf%g ﬁtg)tr: %r%%glyprﬁa(%r es%lt?:n sh%%%éga%g%ghl g\;&’ efvs%god
adhesi veﬂ&s&mtmathmamppan @aatid vi rbea $leaped abur &nlkeadd nigh eatirals itdie
resin-seal ed t mconductorﬁgtew ce is usually used. The upper |limt of
the shedlPTRAVES] 'v Féig iR 5o 1Rdt CETpRPt PRAFaF 1Y 13 MAREe § $heet

pref er ably wih el Srure MPayo{8947d 1 Regawsli &9) the sRsin. sheet of the
invention, after the resin sheet is bonded onto a copper plate and then

set, the[or@sﬁ]n sHeemnehhed £ o3hele pagHesttiensih ehgtiessn sh@ethbkaea@m at
260 the shear adhesiyv fren th MPa.qr nore, r8s{.n sheet
10 g n be pr et as‘frgorﬁeb%xgﬁspeellgnaelcc)ﬁtjg %f utséinlgow %<tn p V\hen éipagckage
I s producefhiiss nguthesreairispeelll, Mpsesauretid- ksmﬁded: d¥ pa esarrheduct or
devi ce high |£ reli a[ﬁl lit an be obtai ned. The  upper. t of the shear
adhesi v&StPengt AR fs % d§ cHPAYE yRPR hi PREC éﬁ&ll"’édﬁrﬁ f SORRREH S

exanpl e, ¢ e e t{Paprdpat P43k 'ﬁ%%%ﬁ@d”%xt&ﬁlétes'éhéhﬁﬁénOErBE%sbﬁiﬁ%ntﬂt@‘

after the resi'n 'sheet is bonded onto a glass fabric based epoxy resin
_subst r atresand-arie krsstded mverqdemtnpéheeuCtaééyatghbarsla@the@| Metcstar eﬂ@tett of 10

r re at 2 Mhen h r esive stre t he
r esi % shedt" ca acjhtile?/Ies a goot ghn B51 VEness ont o%qt%wes gl dTlé)q‘goased
epoxy re—.sexffpesxt&aﬁtﬁ@tﬁ; ipreF drefier at ueppbaadure waheh tdeor Qﬁlg‘héileédh%dl type
sem conductor device is usually used. The upper_ limt of the shear adhesive
st r engt Fh& rRgPesRivEceP b 891 ng Maidts aﬁotlt% 1ﬁ1ﬂéﬁférdall§11ycorf‘%@n%&‘é$rplaé’ld 22

MPa. [0044] Re ard| t 40 S t - of tion ter the resin 25
sheet is Sdoh(a]é g% gﬁoérégéf(g%?qg%b%% e é( ?FWOEﬁ%g%Pgtpgoﬁ%f yhen
set, thef ayd e@@e@t re@snaigheahs adbestyecsé reagbdrHfude MRA fife M2 184
2600. When t he shear adhesive strength is 1 MPa or nore, the resin sheet

can2Be prered0éd tfa amoaei mp e pirefigrabfl vi iram rédfCowo StH)fCuhehhe geacicaye i s
produced. usi t he S|n heet 30 _Thus, resi n: seal ed con uct or
devi ce Hi%h ){]C%: reéfa_r Fit 030({] esrl?él%pjpserpqqé#q)%}f S?ear
adhesi veestisepghiites . nO‘th@@u%th’sﬁfé Iprdddd edneaRbehsenr 86836 ycart He
exanple, 3 MPa. [0045] In the invention, the shear adhesive strength of

any fil rﬁﬁ@qrﬁa%fsured by a met hod descri bed in Exarrpl es. [0046] The resin
sheet of 4 [ e I S|I|con
varor ortA0FTL oA e Bedat el 8o PP oBu B KT EP FRABEA K A

coppeér pitetmels udle aesanl eheletr@aim)be va edldasis fapecmfbaaeﬂyem«ye:r e:shen
substrate (such a a cond resi stor other electric
conponotal t i afdsiReatuad. b FRBaRrRaTofbd aFeraity ot toe s wed | ot

| east ongr $Rl; eteé?traotﬂttttéehggautpe@étsaetf@et%ft@w%eﬁbeeneefﬁgrcméttﬂ ch 10
a silicon nitrid Imis forned, a copper plate, and a gl ass fabric based

epoxy rédiergubsheaiesin shaet CEmEPRBEdS. or TRe @essal fy Fbermsttrusion
parti Cu'iasr ln%é 'pg'rtt(i%’ularly limited, and examples thereof include T-die

30 extrusion, roll rolling, roll kneading, co-extrusion, and calender
forming methods. The extruding temperature is preferably equal
to or higher than the respective softening points of the individual
components. When the thermosetting property and the fermability
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and may be any sealing nmethod known in the prior art. Wien the resin sheet
'of the invention is used to seal, for exanple, a wire 15 bond type device,
the nethod is, for exanple, a nethod of putting the resin sheet onto the
wi re bond type device, and applying heat and pressure to the resultant

wor kpi ece to seal its electronic conponent (s) .. By such a method, a

r esi n- sedl edeteppeyseas torthectons tldered, itheytehpedat 20¢ Bxxanpdesxamr{18048]

The present invention is exgl ained in detail with reference to the exanples
bel ow. HowsAP°C tnéSPreseret pRaBRYIfER™ 20 Rdto 14 MG eV eRMPRE PEE |ecmh4gf

exanpl e ppcl u ariati ns f these _exa Ies as, lon r.

ur pose Fohd0 P iR Adr b, Bpdrts pBpve SaarA CBREN RRERPIEhFs G 4 AHPyh
basi s agsHNg & dherdden o Res ale NY@td®N to indicate otherw se. [0049]
The foll ow ng descri bes each conponent used in the exanples: Epoxy

resi b: YO02BoXYhditdpirendleldad, gesdpoghepesinay hanusedtin ehadamm Nlifppon

manut actup Saabs Rav e eBisa R nd it plesr MaRiyRI T2, (RIS PRERY 0
(pol yst wr@efnoaiq&esqmﬁm es}feertmlequ:sxﬁﬂafu nharaity malble tusel/A@) the

manuf actured b Kaneka Cor herical fused silica: FB-9454FC (54-gm cut
fused s a muld f;ﬁfg DA &%“@’\%tté’l‘esezﬁeﬁﬁfl ct ur ed

by Denkicif Kagaky 59%1&& Ks §hJ> afieﬁ@yal | eRqeRti BN 83to each other.
(3-gl yci doxypropyl tri met hoxysi | ane) manuf act ur ed by Shin-Etsu Chem cal Co.,

Lt d10Card8&dl acﬂ«e%ﬁﬁmhhéaﬁm@h@gt pift b il skienChem caaflte@otbe rE®iF ane

retardan EP-.10 nitriili¢ e ct .
Fushi m eaertnwsiLceg)ﬂg‘ca%S%(r)l%o f'iltalEL ? 31?9@%&1%@\/%' m azo & %aggéb&ﬁ
cat al ystwa flreanahdictherds &y, ﬂhek@bglﬁhehraaealrm@arQheéﬁ%esﬁsdkmrsmtﬁgﬂed in

the exanples are described. 15 Silicon nitride film a silicon wafer on
whi ch acsﬁlhi:@&?anqrr e &f AItM2ARES - fdﬂmt(kpﬁrcﬁim@qm@dum Srtmamatd"twed by

Tohni c ; fi Iem tcpll cknesIs1 000 £ 1og/ltot al tohl S0 pm 25
Py LR BPES a hrottetn RE 802 TR Rt A AL Ay TR N Bpon- 20
Prinbi ngorfin thd é.lllcon nltrlde film in a temperature band in which the

resin-sealed type semiconductor device is usually used. Thus,

a resin-sealed type semiconductor device high in reliability can

be obtained. The upper limit of the shear adhesive strength is

not particularly limited, and is preferably, for example, 24 MPa.

20 [0040] Regarding the resin sheet of the invention, after theresin
sheet is bonded onto a silicon nitride f£film formed on a silicon
wafer and then set, the resin sheet has a shear adhesive strength
of 2 MPa or more at 260°C. When the shear adhesive strength is
2 MPa or more, the resin sheet can be prevented from being peeling

- 25 off in a reflow step when a package is produced using the resin
sheet. Thus, a resin-sealed type semiconductor device high in
reliability can be obtained. Theupper 1limit of the shear adhesive
strength is not particularly limited, and is preferably, for
example, 4 MPa.

30 [0041] Regardingtheresin sheet of the invention, after theresin

sheet is bonded onto a copper plate and then set, the resin sheet

has a shear adhesive strength of 10 MPa or more at 25°C. When the.
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FR-4 plate: a dass Epoxy Milti (FR-4) R 1766 plate, manufactured by
‘Panasoni ¢ Corp. (a glass fabric based epoxy resin substrate) <Production of
Each Resin Sheet> [0051] Exanpl es and Conparative Exanples: 25 In
accordance with each blend ratio shown in Table 1, individual conponents
were m xed wth each other and kneaded at 60C to 120C for 10 m nutes, using
a bi axi alhdareadbresilve tdtirenghh isadd Mﬂaadnd nmmudthqdrre@@t deext ,

t he knead roduct e ext.ruded and, s Hﬁ) ;g/ ei resin sheett havi ng a
t hi ckne?sc ‘f? 8 9 I8 5T SPFe P S aﬁPpPS i as%% SEEF ard

eval uat eshrats i f@aGIdHee Rekaw- sEhe ebespbd sea&eoslaawuotrrﬁ&alt&@lé usually
<Measur enent of Shear adhesive strength to Each Adherend> [0053] Formation
of each Ueﬁ‘e%i pT]’e%euPPEacﬁrl@Tltt Hef 1 BBEn shivadt SRS Pim chieBeBIER| Ao Wkircl e
havi g Th arg S;E‘aﬁg? psed, ~and
pr essed o ea % me e;%eélcg:l{gl ffg%&efrr%gir&aturéfr%nge %%’00%? per'm' tt] ng
t he vi sc[cmﬂtla/] trmsrgan‘dntmg bhe]:(ﬁﬁrﬂaheebloflmelun'enrtlbnt heef ttdn cheesssiof t he

br esoed TR 16nBEPIGHs R Hark SEPPEF RSDELI TS LR Ct e bR SO0y PRt
pi ece vag o el naphlabol be-Lastn 5Ee@t5%@a@§%dfeogtt02%ecadw§pd to

‘be set. asurerrent lis aviewlillustrating a situation
wher e trteqesrsdrmrarac#nﬂrsasnefssrtmeg@tmﬁst RAe5t¥Ba pr enereastineasesiod . sheset .
illustrated._ in Fig. t%etet i ece, .which tes |ece|nwh|cha
resiR sHat be REe R iRertaRos0 e Ea e cret e e dt

heat abl g, aiam(}}@ 1tsaB|r%d§ceah§si§§ttIPé 8GE MAShReN a@ﬁ@gbe@l re%ﬂzessteallfed ool 4
was suspended fromthe upper surface of the adherend 2 by 0.1 mm The resin

sheet 1 e mehaPnductanidevispedd B i1 ehwaPility diaredg ebtsaimad el to
Lhe Pondite Sppkacemel dihenadielandageaid i Lesli shest htnelehatupen.

The | oa was rreasured nmeasur e was na
t he st atkimiiwddt hend ebd rpzsém@ﬁamwasfdmepexmpeaphz 0F MBL. and 260C. [0056]

At the 260C neasurenent, the test pjece was set on the | e table 3 of
260E5t erkRIT 1 CRoGRF AHIG LREFIEHT: SPERHIS Fo7 L3y BSdGRIL TP T BIS didt 1o

be condugi&d tig tﬂaﬁlde%ﬁloat%hseglésgf faérieebaeéa HEEE rd LD Bur s d

darmage on the resin sheet was neasured, and the area (mmR) thereof was
cal cul atal Qxtrc8etti drhe res:Ln Teathdws allewan asthresnigieh sterengtite g fat ed
in accordance with the 30 fqllow ng equ atlon Shear | oad ( [area (hmR2) =

shear adHbdfRAR ¥ MHG RY I@I5af (O3] § Reay adhesive stréngth is ‘10

MPa or more, the resin sheet can achieve a good adhesiveness onto
20 the glass fabric based epoxy resin substrate in a temperature band
in which the resin-sealed type semiconductor device is usually
used. The upper limit of the shear adhesive strength is not
particularly limited, and is preferably, for example, 22 MPa.
[0044] Regarding the resin sheet of the invention, after theresin
25 sheet is bonded onto a glass fabric based epoxy resin substrate

and then set, the resin sheet has a shear adhesive strength of

1 MPa or more at 260°C. When the shear adhesive strength is 1 MPa
or more, the resin sheet can be prevented from being peeling off
in a reflow step when a package is produced using the resin sheet.
30 Thus, aresin-sealed type semiconductor device high in reliability
can be obtained. The upper limit of the shear adhesive strength
is not particularly limited, and is preferably, for example, 3

MPa .
11



Exanpl e 1 Exanple 2 Conparative Exanple 1 Ratio between bl end amounts
‘(part's by weight) Epoxy resin 3.4 4.9 2.9 Phenol resin 3.6 5.1 3.1
El ast omer

10

15

20

25

30

[0045] In the invention, the shear adhesive strength of any film
is measured by a method described in Examples.

[0046] The resin sheet of the invention is usable to seal a
semiconductor (such as a silicon wafer or silicon chip) on which
a silicon nitride film is formed, a copper plate (such as a lead
frame), a glass fabric based epoxy resin substrate (such as an
FR-4), a condensef, a resistor, and other electric components.
The resin sheet is in particular preferably usable to seal at least
one selected from the group consisting of a semiconductor on which
asiliconnitride film is formed, a copper plate, and a glass fabric
based epoxy resin substrate.

[0047] The method for the sealing is not particularly limited,
and may be any sealing method known in the prior art. When the
resin sheet of the invention is used to seal, for example, a wire
bond type device, the method is, for example, a method of putting
the resin sheet onto the wire bond type device, and applying heat
and pressure to the resultant workpiece to seal its electronic
component (s). By suchamethod, aresin-sealed type semiconductor
device is yielded.

[Examples]

[0048] Thepresent inventionisexplainedindetailwithreference
to the examples below. However, the present invention is not
limited to the following examples, and includes variations of these
examples as long as their purpose is not frustrated. "Part(s)"
in each example is on a weight basis as long as there is no special
notation to indicate otherwise.

[0049] The following describes each component used in the
examples:

Epoxy resin: YSLV-80XY (bisphenol F type epoxy resin) manufactured
by Nippon Steel Chemical Co., Ltd.

Phenol resin: MEH7851SS (phenol biphenylene) manufactured by Meiwa
Plastic Industries, Ltd.

12



3.0 - 4.0 Spherical fused silica 87.9 87.9 88.0 Silane coupling agent 0.1
‘0.1 - Carbon black 0.1 0.1 0.1 (Owganic)flanme retardant 1.8 1.8

Elastomer: SIBSTER 072T (polystyrene/polyisobutylene resin;
softening point: 150°C to 170°C) manufactured by Kaneka Corp.
Spherical fused silica: FB-9454FC (54-um-cut fused spherical

silica; average particle diameter: 20 um) manufactured by Denki
5 Kagaku Kogyo K.K.

Silane coupling agent: KBN-403

(3-glycidoxypropyltrimethoxysilane) manufactured by Shin-Etsu

Chemical Co., Ltd.

Carbon black: #20 manufactured by Mitsubishi Chemical Corp.

10 Flame retardant: FP-100 (phosphonitrilic acid phenyl ester)
manufactured by Fushimi Pharmaceutical Co., Ltd.

Catalyst: 2PHZ-PW (imidazole based catalyst) manufactured by
Shikoku Chemicals Corp.
[0050] Adherends used in the examples are described.

15 Silicon nitride film: a silicon wafer on which a silicon nitride
film was formed (processed product manufactured by Tohnic Co.,
Ltd.; film thickness: 3000 A + 10%; total thickness: 370 um % 25
pm)

Copper plate: a product, ND-002 (Cu), manufactured by Dai Nippon

20 Printing Co., Ltd.

FR-4 plate: a Glass Epoxy Multi (FR-4) R-1766 plate, manufactured
by Panasonic Corp. (a glass fabric based epoxy resin substrate)
<Production of Each Resin Sheet>

[0051] Examples and Comparative Examples:

25 In accordance with each blend ratio shown in Table 1, individual

components were mixed with each other and kneaded at 60°C to 120°C
for 10 minutes, using a biaxial kneader. In this way, each kneaded
product was prepared. Next, the kneaded product was extruded and
shaped to yield a resin sheet having a thickness of 0.8 mm.

30 [0052] The resultént resin sheet was used and evaluated as
described below. The results are shown in Table 1.
<Measurement of Shear adhesive strength to Each Adherend>

[0053] Formation of each test piece:
13



1.8 Catalyst 0.1 0.1 0.1 Total 100.0 100.0 100.0 Shear adhesive strength
(MPa) Silicon nitride film (neasured at 25C) 19.7 21.9 12.9 Silicon
nitride film(nmeasured at 260C) 2.3 2.7 2.1

Each of the resin sheets was punched out into a circle having a
diameter of 3 mm. The resultant circular resin sheet was used,
and pressed onto each of the adherends in a temperature range (100°C)
permitting the viscosity thereof to be 1000 Pa-s or less until
5 the thickness of the resin sheet was turned to about 0.7 mm by

means of a flat plate press. The pressed resin sheet was then

set at 150°C for 1 hour. In this way, a test piece was yielded
in which the resin sheet was bonded onto the adherend to be set.
Measurement:

10 [0054] Fig. 1 is a view illustrating a situation where the shear
adhesive strength of the test piece was measured. As illustrated
in Fig. 1, the test piece, which was a test piece in which a resin
sheet 1 was bonded onto an adherend 2 to be set, was set onto a
heatable sample table 3. The test piece was then adsorbed. A test

15 tool 4 was suspended frbm the upper surface of the adherend 2 by
0.1 mm. The resin sheet 1 was pushed at a shift speed of 0.2 mm/s
in a direction parallel to the bonded surfaces of the adherend
2 and the resin sheet 1 therebetween. The load at this time was
measured.

20 [0055] The measurement was made in the state that the resin sheet
1 was kept at each of 25°C and 260°C.
[0056] At the 260°C measurement, the test piece was set on the

sample table 3 of 260°C temperature and then kept on standby for

30 seconds to cause heat to be conducted to the resin sheet 1 of
25 the test piece.

[0057] A resin damage on the resin sheet 1 was measured, and the

area (mm?) thereof was calculated.

Calculation:

The shear adhesive strength was calculated in accordance with the
30 following equation:

Shear load (N) /area (mm?) = shear adhesive strength (MPa)
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Copper plate (measured at 25C) 13.4 18.4 8.1 Copper plate (measured at

t nme
'260C) 0.8 1.3 1.1 FR-4(neasured at 25C) 14.9 17.0 9.0 FR-4(neasured at
260C) 2.3 1.3 2.8 DESCRI PTION OF THE REFERENCE NUMERALS
[0058] [Table 1]
Example | Example | Comparative
1 2 Example 1
Epoxy resin 3.4 4.9 2.9
T
§ P Phenol resin 3.6 5.1 3.1
Q n Elastomer 3.0 - 4.0
o 4 o~
gg% Spherical fused silica 87.9 87.9 88.0
E E-Q Silane coupling agent 0.1 0.1 -
o 5 Carbon black 0.1 0.1 0.1
-H O
- % (Organic) flame retardant 1.8 1.8 1.8
[s4
Catalyst 0.1 0.1 0.1
Total 100.0 100.0 100.0
Silicon nitride film
19.7 21.9 12.9
(measured at 25°C)
QU —~
A Silicon nitride film
BV
2.3 2.7 2.1
i 2 {measured at 260°C)
Ke|
% g’ Copper plate (measured at 25°C) 13.4 18.4 8.1
4 g
8 8 Copper plate (measured at 260°C) 0.8 1.3 1.1
Hapyt}
wn w FR-4 (measured at 25°C) 14.9 17.0 9.0
FR-4 (measured at 260°C) 2.3 1.3 2.8

DESCRIPTION OF THE REFERENCE NUMERALS

5.1 Resin sheet
2 Adherend
3 Sample table
4 Test tool
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5 1Resin sheet 2Adherend 3Sanple table 4Test tool Wat is claimed is: 1.
‘A thernosetting resin sheet for sealing an el ectroni c conponent, conprising
one or nore resin conmponents, optionally one of the resin conponents is a
thernoplastic resin, and optionally 5 the thernosetting resin sheet has a
content by percentage of the thernoplastic resin of 30% or |ess by weight

of all ofhatheg es]iainmﬁrrﬁm:ent S, wherein after the thernosetting resin
sheet s_Lbon nto Ekllcon n|1r|d fllr'%]formed an a sili rg:tvvz%)fer and
then set ?ﬁ@?ﬁﬁ LPPNg TS nSERESt Hat £9NMEA° atheSVE G F Tt h of

15 MPa Qfon_[ﬁlfrﬁérﬂi, fmpreingh iy Mree @r TR a:teszﬁﬂ@,omponenﬂmerc@itﬁ.oafatldw t he
t her noset ti ng resin sheet is bonded onto a copper plate and then set, the
t

t her nos @tne @f thesies SheerpRasnaSsifeathadRenl a6 técreerity andopveaadilyior e

at 2§C tg’{gt%e§ 'gp%é%ing;{ rggliﬁ g‘ﬂeggqgars aa{“éont né: %&yﬁ%]éé?ﬁté%%rcg@stﬂé' ng

resin gl ass i ¢ based strate and

t hen setthetﬂm)p]lmtrmse:tetsmgorfe%% shekdshasyy avesilgear oddagdi v e erggim of 10
MPa or nore at 25C, and 1 MPa or nore at 260C. 20 2. The thernosetting
resin sHEPRSYri ng to claim1, which is produced by kneadi ng extrusion.

3. Aresin- s%&%ﬂﬂ%&t%%mt@l@n@%&%s@ewﬁ@ rebt ai 8RdebYi ¢80 dflodtte
thernosetting resin sheet recited in claiml. 4. A nethod for producing a

resin- seBaISéldllt%b T5levt dedin dflickio rf e & O Gorfpirli 39Ty wWafeestasysl dtharsisey t he
t heigose‘{ : gtgq IEMJLSNGE J&6 T ehddt Gl M L Sedinan A 8O of

conponen
15 MPa or more at 25°C, and 2 MPa or more at 260°C,

wherein after the thermosetting resin sheet is bonded onto
a copper plate and then set, the thermosetting resin sheet has

a shear adhesive strength of 10 MPa or more at 25°C, and 0.5 MPa

15 or more at 260°C, and
after the thermosetting resin sheet is bonded onto a glass
fabric based epoxy resin substrate and then set, the thermosetting
resin sheet has a shear adhesive strength of 10 MPa or more at
25°C, and 1 MPa or more at 260°C.
20
2. The thermosetting resin sheet according to claim 1, which

is produced by kneading extrusion.

3. A resin-sealed type semiconductor device, obtained by use

25 of the thermosetting resin sheet recited in claim 1.

4, A method for producing a resin-sealed type semiconductor
device, comprising the step of using the thermosetting resin sheet
recited in claim 1 to seal an electronic component.

30

16



