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EPOXY RESI N COMPOSI TI ON FOR SEM CONDUCTOR
ENCAPSULATI ON, SEM CONDUCTOR DEVI CE USI NG THE SAME,
AND PROCESS FOR PRODUCI NG SEM CONDUCTOR DEVI CE 5 FI ELD
OF THE | NVENTI ON The present invention relates to an
epoxy resin conposition for sem conductor
encapsul ati on which is used as an encapsul ating
mat eri al for producing surface nount- type
FRATORESINHr COMROSETION AORe SEMICONDSIOTOR EMCAPSULATION
particular, thin and | ow cost sem conductor devi ces.
ThSENHYARTEFOR (PEVEFEr UEANGS THE SAME,f 208 rRROCES§ PECR
| ead-1 ess sem conductor device obtained with the epoxy
resin conposi PROPUGHIC aSEMEEOYDULEOR DEMIEEg t he
sem conductor device. 15 BACKGROUND OF THE | NVENTI ON
I n the package nounting of sem conductor integrated
circuits, individual parts such as transistors and

5 di odes, and especiBF}+Y) PECEHE| JNVEBTION here are
desires_for 20 package size reduction, thickness
reduct i GR® BR&Sepkt dgventdondefiade ncieadn. epSky resin
nount i. n e%hni uez i ncl ude the packages of the type

t ! yp
REDPRY S8R L0 HPRAESN ARSI TRAARF Y IR EheR puBR SR £ sanged
his tvpe._of ckages,, which is represented by QFNs
a%qﬁéde?‘fgs SHAAES dé“&tfglﬁg'c%aogreﬁf&?‘éc%% Shefage mount-
k : i.C . S iald tractin }
08B 8RR LUPBR M Bt R0l A g LA vy an
10 phPESELARKONLHSY’ QR NTHFANEt AN G ML ENabSides. The

especially attracting attention I'n recent years anong
invention further relates to a surface mount-type lead-less

r

semiconductor device obtained with the epoxy resin
composition and a process for producing the semiconductor
device.

15

BACKGROUND OF THE INVENTION
In the package mounting of semiconductor integrated

circuits, individual parts such as transistors and diodes,
and especially recently, LSIs, there are desires for

20 package size reduction, thickness reduction, and
integration degree increase. LSI mounting techniques
include the packages of the type having lead terminals
incorporated in the package, and this type of packages,
which is represented by QFNs (quad flat non-leaded

25 packages), is one of the package types which are especially
attracting attention from the standpoints of size reduction

and integration degree increase. A process which is
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processes for QFN production conprises orderly

arranging chips for OFNs on a die pad in a package

pattern region of a lead frane, en bl oc encapsul ati ng

the chips in the cavity 5 of a nold with an

encapsul ating resin material, and then cutting the

nmol ding into individual QFN structures to thereby

greatly_inprove the productivity per unit lead frame
E%P%%?aXEYtHét6ﬁﬁéﬂn@amitqnﬁiqntinr¢¢@pmhpyeaed among

connection reliability in the nounting of sem conduct or
PHOCRBTFES o5 WHoBE i nbtderobdardly, arrenging

is a _desire for a sem conductor device having the
cRiPRaf PEICFEFaRloff die @ad 4 eniRamkRat aPatiberpeTiegion of

am?icg %he condug or on the nounting side partly
ptBF Bct E3PPonPPhe - Oen EXFERS i HG HEste a%AFar hetther cavity

em conduct devi ces of .a |ead-1ess structure have
°he?d nm‘ag‘gerégédaf‘et?gﬁﬁpfuﬂ&tlt% IRFPHSAEPTIRhi cRABs $hen

[ he .fol | ow . f le, b
HEOHES o Bl T B BP0 R P e P e kete
' deyig8yeFichal tal foil is 20
e 2 b By R e A o e obar b

£F SRR A8ch) GhY el §85et 0nLREM %o%%t%%‘lhng%ﬁ iiﬁ:&”&a?cgé‘éjd,

conductive parts 23b on the base as s

cSNSEHUSAT k¥l 1abs eRtGORAUGHY oRIEIENg X i S
the die pad ;art 232 t hrough an adhé%ive f%@ggggg?ggﬁa

déhicc@s senbobeduates eheleiis Zbihed MunLIeCt £heab! ¥s a
connected to the conductive parts 23b with wires 25.
de$iere efofrt ansemitpudbeter slestibjeetindidg thansdéecalled
nmolding with a nold to 2 thereby resin-encapsul ate the

SEﬂWQQfgyeisg.phatsgnﬁyopﬁgctor device in which the

conductor on the mounting side partly projects from the
encapsulating resin.

Furthermore, semiconductor devices of a lead-less
structure have been developed recently foxr the purpose of
thickness reduction. The following process has, for
example, been proposed as a process for producing such a
lead-less semiconductor device. First, a metal foil is
laminated to a base and etched so that the metal foil
remains in given areas to form a die pad part 23a and
conductive parts 23b on the base 20 as shown in Fig. 7.
Subsequently, a semiconductor element 21 is bonded to the
die pad part 23a through an adhesive layer 24, and the
semiconductor element 21 is then electrically connected to
the conductive parts 23b with wires 25. The resultant

structure is subjected to transfer molding with a mold to
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space in which the sem conductor elenent 21 is

electrically connected to the conductive parts 23b is

filled with an encapsulating resin |ayer 26.

Thereafter, the base 20 is 5 separated fromthe

encapsul ating resin layer 26 to thereby produce a

package i ncluding the encapsul ated sem conduct or

el enent as shown in Fig. 8 (see docunent 1). In this
t}tﬁr&f@ésr,e%vht%nﬁaaﬁelaga Shet stzacivd e aniuhayeophyt the

23b are forned on a base 20, the conductive parts can
SHEGfR P MPickiubRe eAMERABLUCEPR gdemEndn 2 wheh eledtrically

ackages thus obtained through resin encapsul ation

CRRMSF BTF et ablel gy ctiBtePRAESa PSR dFarfitbked ifbth an

I ndi vi J K th ' d of tti
R f S T S2h, DEREE RBnccTHECoaE Ry BHeabBan@0 1o

d b i Ci ' ight. 15 Do t 1
sFR LS Lt GnRieeteS Rl PRy R IR 6 hethereby
[ ' . f [ d .t duct
PRURRRE S LD PoLEBd;RE TR ! 2plsedy ld COTMEL o Eucton
e Yed oWl PLOOWETL | gl "B QUENEALenRARKAYY  SIte oy
reduction, and |ntegrgt|on egree 1 ncreas can be

prAdd ek ycd Ne RLOCESQ, pAYL! bBLeARAWWddUMtive parts 23b
arrangement nade up of, e.g., 3 OF NDre rows is

axl ffd:gadd &Mtathesel PO) €8R8 EBnblEtAWEIaAfs RIS HSve a
l[imted. Wth respect to 25 the standoff structure

reghgmd tlleickhésone I esddi o enehéh VeuaHhpakkagehi Ahus
is mainly used in the heat- resistant
ohfradgmnd etlvermagh | ves adhescapshapeibo lpd thppin ethdapddibating
| oner side of a lead frame in QFN nol ding has been
mafieg#al FeRsterReated inteoindividnhdnpedismss, there is
resi stance and hence has poor fluidity. Al though the
nﬂnﬂﬁﬁﬂﬂ?%ﬁF?ﬁt%Pg a lead frame. This process hence has an

advantage that blade wear by dicing is slight.

Document 1: JP-A-9-252014

SUMMARY OF THE INVENTION

However, the process in which a lead frame is used
to conduct en bloc encapsulation has the following
disadvantages. Although preoductivity improvement, package
size reduction, and integration degree increase can be
realized by the process, multiple-row wiring arrangement
made up of, e.g., 3 or more rows is difficult and the
increase in the number of pins is limited. With respect to
the standoff structure also, the silicone pressure-
sensitive adhesive which is mainly used in the heat-

resistant pressure-sensitive adhesive tape to be applied to

L)
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sem conduct or device having a standoff structure 5
necessitates a step in which part of the conductor is
enbedded in the pressure-sensitive adhesive layer, this
enbedding is difficult for the reason shown above. As a
result, it has been difficult to produce a
sem conduct or device having the standoff structure. In
addition, the 10 lead frane is generally required to
thaviouerhrdkfesE of ool §xAm®OLd URFFropildieg has been
standpoi nts_of transferability and handleability in
highi¥oRARSEIRTHER & RDdir thdve serhbanceddhealti sasdstance
been an opstacle to thickness reduction in
=84 PEBRAUERS, PREH CISLEY 1 PHERSHER GHRRICPEPdueticn of a

roduct.i on _prqocess roposed i n patent docunent 1, the
s 1°°26“F§°Ee r&E Bff‘“P‘BEQ Aiffrandetfyskgnetsse to the

ase
.foil parts in.the. netal foil_etching step for
nfE 8L LRkl PR SRk A W HRT T APy BIpARERoRas 5
20 qt E nsfer. mnl di ng step for .20 resi .
oAb8abla) 1, LhANHE LI AR RaBPsiRe L oithis

efBbdiifly §0°aB3%a 20 d $dLUHd bl R LRS! K350 A 2

fromthé encapsulating resin Tayer and  al § om tHe®

r&8®6at, f Okl hRA beenl NG A¥8$6:130 31 i&ﬁhggtg!sgﬂkkogégctor

thus required to have conflicting properties regardi ng

d@biedhrsiingeshe NUMIGbEE NAAASKRD | ST efith{ €64 O the
have both resistance to the chemcal to be used for

l¢hd Eramengsapenedwlaly Iddghindd ePrieyeat s theckness of 100
sem conductor elenent 21 from4 shifting at the high

te e?Perarufzonutheg sthzanizfcem ol Ngramefle HaBLN i theand

pressure applied thereto when the nolding resin flows
hapdlpabibidy DBSsemdqondnctde drasic@igduction steps, and
this has been an cobstacle to thickness reduction in
semiconductor devices.

In the semiconduqtor device production process
pProposed in patent document 1, the base 20 is required to
be sufficiently adherent to the metal foil parts in the
metal foil etching step for forming a die pad part 23a and
conductive parts 23b and in the transfer molding step for
xesin encapsulation. On the other hand, after the transfer
molding, the base 20 is required to be easily separated
from the encapsulating resin layer 26 and also from the
metal foil paxts. The base 20 and the metal foil are thus
required to have conflicting properties regarding
adhesiveness. Namely, the base 20 is required to have both

resistance to the chemical to be used for the etching and

durability which prevents the semiconductor element 21 from
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required, after the resin nolding, to be capable of
being 5 easily separated fromthe encapsul ating resin

| ayer 26 and fromthe netal foil. However, none of the
materials shown in docunent | as exanples of the base
20, i.e., Teflon (trademark) materials, silicone

materials, and netallic or other materials coated with
Tefl on (trademark), can satisfy 10 such conflicting
shihbingea pr bher bigh Femperathre shopospdtranstesunal dhgg
terial and process for sem conductor device _
a%&dﬂ%@?Foﬁhﬁa9§35§§ﬁeuﬁ§EﬂP§$héﬁ@@thrwh&Mith@nmoldlng
al t hough the base 20 _after resin nolding should be

TEPALT £°BF bBi heeRsildy skpapatedthism the tise 20 is
~SHEPERY) bR a4 s Facenmto o€ heing
o P CErr L2558, SRPY B colRegtny i Zaf4n Tayer 26 and
B e B e Rt Er P L g b s Lo, Ao g shown
e CRSRE L By ClleahiBales bR RS B PO i THE TR

( tSRdeRSTia) ﬁﬂEéQ§Hh§Ri§glq%E%Eilaté?%éﬁgwxgﬂarﬁ%t%}lic or

surface nount-type thin sem conductor devices

otieafl-thessr 541 8 C&H&QedAﬁQttﬁe re@iceCt(13faddit A £Sedn Z0atis fy
invention is to provide a surface nount-type

swan contllict bingdedhesiok prbpadtiess oy rdict Ur enebiidiikea
wWth the conposition. A still other object of the
enrasswlatimemabarbailsand provede & o eaeatiScdriductor device
produci ng the sem conductor device. In order to
PrRAMBI PR 2 e skeen| uesstisfecitrwant i on
In addition, although the base 20 after resin
molding should be capable of being easily separated from
the encapsulating resin layexr 26, no proposal for
satisfying this requirement is made in document 1. The
proposed process hence has a problem that it is difficult
to stably produce highly reliable semiconductor devices.
The present invention has been achieved under these
circumstances. An object of the present invention is to
provide an epoxy resin composition for semiconductor
encapsulation which is used as an encapsulating material
for producing surface mount-type thin semiconductor devices
of a lead-less structure. Another cbject of the present
invention is to provide a surface mount-type semiconductor

device of a lead-less structure ocbtained with the

composition. A still other object of the present invention
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provi des, according to a first aspect thereof, an epoxy
5 resin conposition for sem conductor encapsul ati on
which is for use in producing a sem conductor device
conprising an encapsulating resin |layer and,

encapsul ated therein, a substrate, a sem conductor

el ement nounted on the substrate, two or nore

. conductive parts di sposed around the 10 sem conduct or
12| BReRTOVAAR & BXaSesH I5PT Gt ¢HRE phie ssepprenductor

delectrically connect el ectrodes of the sem conduct or
®fehEnt to the conductive parts, wherein the bottom

f f_ th bstr at 1 tt f f h

onauet FocSpaPt 2 3B AR S8 BB e avem sion

i t l.ati 15 r.esi | dth
pHel 885 SRR do & S A PR RS RE o B oy

i . t foll i ti d L ,

r$EPL McLRKEE 1aDnl 00 LU b IPUALES0TLIRE, bPhcr 1
fg;aéygegna%raz{%&% fr U2 d B85 zaeéfgeZgo gkits*iﬁg an

epoxy resi CorT'pOSItI on gives a cure resi n avt ng a

e%%%§%§£t§hbe%tshnaiéﬁs Wrfl %n@éﬁwﬂﬂe&eif?&@ i H[,e a

130 MPa“or higher.” The present invention turthe

s ovides, aceerdicithductcr ACMh AShechtEéhesR0the
sem conduct or device which 25 conprises an

sEiSBPatE Al tRY beS mdbredinditthi Wi GePsts adiedpbbedekRoudd the

substrate, a sem conductor elenent nounted on the
sambsondtetotrwelementre aoehdilcictvuei gallyg dospeseingr pards

6 the sem conductor element, and electrically
vhipheeleagrigadily wirircleat edtadtioaddes cofintbe eemitpodestor

of the sem conductor elenent to the conductive parts,
el@meRtntphdhe conductive parts, wherein the bottom face of
the substrate and the bottom face of each conductive part
are exposed without being encapsulated in the encapsulating
resin layer, and the epoxy resin composition used for
forming the encapsulating resin layer has the following
properties (o) and (B):

(x) the epoxy resin composition has a melt viscosity as
measured at 175°C of from 2 to 10 Pa-s; and

(B) the epoxy resin composition gives a cured resin having
a flexural strength as measured at ordinary temperature of
130 MPa or higher.

The present invention further provides, according

to a second aspect thereof, a semiconductor device which
comprises an encapsulating resin layer and, encapsulated

therein, a substrate, a semiconductor element mounted on

the substrate, two or more conductive parts disposed around
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bottom face of the substrate and the bottom face of

each 5 conductive part are exposed w t hout being

encapsul ated in the encapsulating resin |ayer, and the

encapsul ating resin |ayer conprises a cured resin
formed fromthe epoxy resin conposition for

sem conduct or encapsul ati on descri bed above. 10 The

i nvention furthernore provides, according to a third
thepeepigendsiton elerent, fapd prbagtrigaihy connecting

sem conduct or. devi ce descri bed above which conpri ses:
PRFESarG Rt lefiest ol bheetnrenhr pipagradeasefandean

adhesi ve |.ayer forned on a surface thereof; formng

SSR1COBANGHET (rSRRINT CdtRe oF RABAEAY SBEREFg Ve the
bShel Fact the Gt Ahoorhe SRESEM EoRE AF @Reh
oRRaSeRivR, Y A it s T Dhony S9j Rugneapralated in
H e e P e O e st DBRL SR o BB EY esin

lHQEEt %@m?ﬁ:lté’é% %Wff&ee}:é i @onﬁgadﬁgghv%hga[ag%’x resin

resin-encapsulating t substrate, the sem conductor

c8hBORAL 1RSI Qin i ish SUPSL F %ﬁca}%gﬁlaﬁggﬂuﬁgis_\égiﬂgdt S

formed on the adhesive sheet, and the 25 electrically
apemBecting parts for the conductive parts with an

epoxy resin conposition having the follow ng properties

(a) andThe) ingreinteirced\f e nced SOMELGES] Ser¥beaifg to a
the 7 adhesive sheet; and stripping off the adhesive
thhadt afspemt tihe e canductorsslefidoceptodnedng( &het he

epoxy resin conposition has a nelt viscosity as
semiconductor device described above which comprises:
preparing an adhesive sheet comprising a base and an
adhesive layer formed on a surface thereof; forming a
substrate for semiconductor element mounting and two or
more conductive parts in given areas of the adhesive layer
side of the adhesive sheet; bonding the face of a
semiconductor element which has no electrodes to the
substrate to thereby mount the semiconductor element on the
substrate; electrically connecting electrodes of the
semiconductor element mounted on the substrate to the
conductive parts; resin-encapsulating the substrate, the
semiconductor element mounted on the substrate, the
conductive parts formed on the adhesive sheet, and the
electrically connecting parts for the conductive parts with

an epoxy resin composition having the following properties

(a) and (B) to thereby form a semiconductor device on the
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measured at 175C of from2 to 10 Pa-s; and 5 (P) the
epoxy resin conposition gives a cured resin having a
flexural strength as nmeasured at ordinary tenperature
of 130 MPa or higher. BRI EF DESCRI PTI ON OF THE
DRAW NGS 10 By way of exanple and to nmake the
description nore clear, reference is made to the
acconpanying drawing in which: Fig. 1 is a sectiona
adhefiCRofinRGtd sovd cowdirrtior <lEfi tlee padbastiven sike ifirom
the invention. 15 Fig. 2 is a sectional view show ng
the, P BBt CorgRrEerd Sevaiced ey oduct i on step in the
invention. Fig. 3 is a sectional view show ng stil
(%hother SBeHY c 5FFdd: GOmPasidei 95 dtRe t & onedtepikaoshey as
I nventi.on Eig. 4 is a sectional view show ng a
me371he? 250ldantcafadeesr XA P radrct#pd step in the
(dpvggtion. Fig. 5 is a sectional viewillustrating one
exanpr e~ P 8FY s afiteSn FIPPES ‘ATt &L 195t of N 8¢ FREIn having

seql ct.or _deyice production process of the
» PEILERPA LB enSER SRoPeRg el e SEliFenn totpagature of
150 M09 2R; ghligr shapes of conductive parts. Fig. 7 is

a sectional View showi ng a sem conductor device

production step heretofore in use. 8 Fig. 8 is a
sectional view showi ng another sem conductor device

production shRpeRebekeRIER ok ‘b%e-mﬁg:dp%?iﬁsé vi ew

diagrammatically illustrating a netl nmeasuri ng
t he fla&yrﬁ£yS&feaQBHpQE aAnGUed 88 Nhe description more

clear, reference is made to the accompanying drawing in
which:

Fig. 1 is a sectional view showing a semiconductor
device production step in the invention.

Fig. 2 is a sectional view showing another
semiconductor device production step in the invention.

Fig. 3 is a secticnal view showing still another
semiconductor device production step in the invention.

Fig. 4 is a sectional view showing a further
semiconductor device production step in the invention.

Fig. 5 is a sectional view illustrating one exanmple
of semiconductor devices obtained by the semiconductor
device production process of the invention.

Fig. 6A and Fig. 6B are sectional views showing
other shapes of conductive parts.

Fig. 7 is a sectional view showing a semiconducter

device production step heretofore in use.
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5 fornmed froman epoxy resin conposition. Description

of Reference Nunerals: 1. base 2: adhesive layer 10

3: adhesive sheet 4: conductive part 5: sem conductor

element 6: electrode 7: wire 15 8: encapsul ating resin

| ayer 9: substrate The present inventors nade

extensive investigations in order to devel op an

encapsul ating material for obtaining 20 a highly

reliabl E18hi A d€ncEsiéoaldevicor Jiowingasnbthsr

structure and to devel op a process for sem conductor
ST eRIAUELEGFU AEVEFaNPRP WRH Th e | heratofiarer ial usas

aresult, the follow ng novel process and speci al

encapsuf afirng Adt & VirW SEd TR e grbbeskl s brasing a

out. .Nanely, an. 25 adhesive sheet conprising a base ,
MEHROSNCRIRESVE 1P, dhe FhaitF b SHEEhYHEeoF her EBFoFs Tesin
fggggar gbman% a %ubstrat.(;1 for sem conductor el ement

mounti ng_and t WY M6re™ SSHITRRITVEDarts are fornmed

on this adhesive layer. The face of a sem conductor
el ement which has no electrodes is bonded to the

DS¥LSEHRE Bt Bt %&%@éﬂﬁ§ﬂﬁﬁﬂt s&ni conductor el enent .

Subsequent |y, electrodes € sem conductor 5 el enent
nount edi on ghee substrate are electrically connected to
the conductive parts. Thereafter, the sem conductor

2: adhesive laver

3: adhesive sheet

4: conductive part

5: semiconductor element

6: electrode

7: wire

8: encapsulating resin layer

9: substrate

The present inventors made extensive investigations
in order to develop an encapsulating material for obtaining
a highly reliable thin semiconductor device of a lead-less
structure and to develop a process for semiconductor device
production with such encapsulating material. As a result,
the following novel process and special encapsulating
material used for the process were found out. Namely, an
adhesive sheet comprising a base and an adhesive layer
formed on a surface thereof is prepared, and a substrate

for semiconductor element mounting and two or more
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el ement, conductive parts, and parts electrically

connecting these are resin-encapsul ated with an epoxy

resin conposition to forma sem conductor device on

t he adhesive 10 sheet. Subsequently, the adhesive sheet

is stripped off fromthe sem conductor device forned.

In this process for producing a sen conductor device

of .a | ead-1ess structure, when the epoxy resin
cuHst TF PR Ekedats BRrmsdapoultitisngdhrdieré alaysr hasTiee

nelt viscosity as neasured at 175C of 15 from2 to 10
fass o P gFFRLCaNGRFEeT T edPmeRdy iMhd cb Masuralelacteadeh is
s agured at ordinary tengerature of 130 MPa or

RWATree e TrRstrateokauéPsredy maundartise semi¢gnductor

ateq, fromthe adhesjve sheet and a highly reliable

S LT i ERATAGTE Hovi SLPOFE 0P 8aBF| &8 SEmiGOMNG o
' d th findings, the invention
S e -t ALK RS
' it se conduct or capsul ation of
R SOMELLLOTRASLs  ERRVELEY SRC PR AL L

e IRAUAONMGH B eV CFa £00P" LALNE.30 23120530 Al N

resin layer and, encapsufla erein, Bte, a

coTRIBCONKHICE e s €| £PENE e SPHDLRH 01 b A trate, two or
more conductive parts di sposegga}louﬁgdf%%foaan €poXy resin

CoRgIE CONUBIC L5 £b BIER seddoREBEELEC AlhY CORREUHN hdhesive
parts which electrically connect electrodes of the

sheerti coStilclegentlgentihd adies LROdsKEEY i BALLS 1 MRS QIFF
the bottomface of the substrate and the bottom face

from ddeh sumthandvetpardebiaeefexpesed Yht BRiE pebless for
encapsul ated in the encapsulating resin |layer, and the

ProSiEine st reevhprRiudbpr idediter of a lead-less structure,

when the epoxy resin composition used as an encapsulating
material is has a melt viscosity as measured at 175°C of
from 2 to 10 Pa's and gives a cured resin having a flexural
strength as measured at ordinary temperature of 130 MPa or
higher, then the semiconductor device can be easily
separated from the adhesive sheet and a highly reliable
thin semiconductor device of a lead-less structure is
obtained. Based on these new findings, the invention has
been thus achieved.

As shown above, the epoxy resin composition for
semiconductor encapsulation of the present invention is
used in producing a semiconductor device comprising an
encapsulating resin layer and, encapsulated therein, a
substrate, a semiconductor element mounted on the

substrate, two or more conductive parts disposed around the

10
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form ng the encapsul ating resin |layer has the
properties (a) and (P) shown above. Because of this,
the sem conductor device can be easily separated from
the 10 adhesi ve sheet, which will be described | ater,
in a step in semconductor device production. As a
result of the stripping of the adhesive sheet fromthe
produced sem conductor device in the step in
s RBANGEPSr edePPBE : BREdELETFIaHel B P rRBGLERDr parts
el nen; nDunteg on the 15 substrate and the conductive
which e LeEthhGRLY Y FRRELEE: 8detRadTn QB rihe semifenductor

EORARE FPohbe: RERBRK SYRUREESS o PIRARIrths (WaLtom face of
SiEEP R hE EhR, BEREHM or Rt AT C ohaas hoehBart
e O Enb e e dRGARAR S arfbrit frthrapsalating
w4E RRREs SR, E00 Bl eBedn SRR (S Bk

ffﬁ&ﬁﬂ? ULRL | Eﬂp5§§hﬂalt§¥§r65e§l§%9|l3ége§ 'ﬂa?E%%?%zﬁépﬁgtf“ﬁs

tructure having a redu thicknéss is o

(dNCakd O¢PFSsREwhNELLOKENt LR HQE BEOEHSISNT the
sem conduct or device, a substrate for nounting

saritenddats o devegentahhBeeeasang (dep a8y efrom the
conductive 11 parts are forned on the adhesive |ayer

adheleivé sheatiheshieh sha2tbeodpisicHited lAsEr ANTh 88 step in
adhesive layer fornmed thereon. The f ace of a
sefpitenddoteor devigenpretdiichibas nds el eesuddesfi the
bonded to the substrate to thereby nmount the 5
stgeiRRbRg et okhe| adkasiveupbegtefrion e @ratiesedf the

sem conduct or el enent npunted on the substrate are
semiconductor device in the step in semiconductor device

production, the semiconductor element mounted on the
substrate and the conductive parts are wholly transferred
satisfactorily to the encapsulating resin layer formed from
the epoxy resin composition; the semiééﬁductor element and
the conductive parts are embedded in the encapsulating
resin layer. The semiconductor device thus obtained has a
structure in which the bottom face of the substrate having
the semiconductor element mounted thereon and the bottom
face of each conductive part are exposed without being
encapsulated in the encapsulating resin layer. Namely, a
lead-less structure having a reduced thickness is cbtained.
In the process of the invention for producing a
semiconductor device, a substrate for mounting

semiconductor element thereon and two or more conductive

11
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electrically connected to the conductive parts.

Thereafter, the substrate, sem conductor el enent,

conductive parts, and parts electrically connecting

these 10 are resin-encapsulated with an epoxy resin

conposition having the properties (a) and (P) to

thereby forma sem conductor device on the adhesive

sheet. Subsequently t he, adhesi ve sheet is stripped ‘
PASHS Aksin tHESEPR obliG cRghesduei davrsr mide Mk arcadhesive

thiséprocedure, the 15 semi conductor devi ce obtai ned

shiggd £LMUCINE 7 PIRT cAPENBR BOPESHVEadSYST thrrmed
bstrat e,havl t i conduct | t ted
R ThE RStk A SRSt e SRaReH YEash Pas no
d w th ' | at [ th
el%rc%rg))g)oé e Vﬁéné’é’é E’g ! Qﬂeegﬁgggt%g egg:gl/g:_heﬁofﬁ:g’ néo%t the

encapsulated resin | ayer, "as's

s g r havd d thigkness is
%‘E’%Aneg. C§il:uéfrttf erﬁ%ie,élg%n%%& ef Ubéttﬂ‘ra% LORS%i 7§ &Pe
s SRS O o 1 GhENE hoIREBEC ! E.g(ae%%bm.at € are

conductive parts have been bond to the adhesive

elletarn f1ipe-aihesivg sbeghe EBRauSRTWRORAUGIOr el ement
does not suffer positional shifting 25 of the |ike and

Th rRR(H N JUCH O s EbY L £8t 6 ANs BAi BhAdUCESr it 2 smal |
nunber of steps. A cost reduction is hence reallized.

colngharidite Q@R r s NCanANp&PdXYel 88iRiCATNYS iddriie A tipViHgse
the properties (a) and (P) is used in the process for
aree mesOimivoicrp siel/a ted pvbthicihorpokige resdinC erhipeistrtion
device can be easily separated fromthe adhesive sheet.
hayding, the prorgriies s{¢) ppidg (B) the theredbiw Soshest
fromthe 5 sem conductor_ device, the substrate having a
SeIRTUIRRI QR Drde i et FiEnteheeh¥rPeshestd t Rubsequently,

condyctive rts, are ol |
the aéheslvergkeet {s g@ripzed off from the semiconductor

device formed. Because of this procedure, the
semiconductor device cbtained has a structure in which the
bottom face of the substrate having the semiconductor
element mounted thereon and the bottom face of each
conductive part are exposed without being encapsulated in
the encapsulated rxesin layer, as stated above. Thus, a
lead-less structure having a reduced thickness is obtained.
Furthermore, since the substrate having a semiconductor
element mounted thereon and the conductive parts have been
bonded to the adhesive layer of the adhesive sheet, the
semiconductor element does not suffer positional shifting
or the like and a semiconductor device can be produced
through a small number of steps. A cost reduction is hence

realized. In addition, since an epoxy resin composition
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transferred satisfactorily to the encapsulating resin

| ayer fornmed fromthe epoxy resin conposition; the
substrate and the conductive parts are enbedded in the
encapsulating 10 resin layer. It is preferred that the
conductive parts each have an overhang on each of the
upper and | ower sides thereof. This is because such

er h d . hor i ffect in.th
QTN LN 80, RIEROL TG Lok Mg process
hei ght. t duct i / | ati .esin, |
i DA AR BRBAAERSERSUARY Baie s
' ' f h ti d '
I S Ladiry LU AL SISV

a %%s‘ép.e@ d# e?ﬁ‘&' h§§£i’1‘§%%% €5 £ Ofnb g agdlesEY g}%@%etf:.i% cthe

one forned from an resin conposition havlng

séﬁ%gaﬁddbﬁgfwﬁg$ié§,Xtﬁgdsﬂbéﬁiakgehgggﬁﬁ_%egé%iconductor
conposition after cure has a glass transition

elleM@RA ALl dREFéoRandi HET caRluYtilBe pRRAY 4851 holly
conposition after cure has a 25 nodul us as neasured at

tr2Fevfed HMPioOfabtfPEly . tbheheadheapralshasly GakDe layer
easily stripped off fromthe sem conductor device

£ drred® f 100 t Eiee aslbesy veeshwetomPesatidnreshlet sub¥trate and
substrate and the conductive parts are satisfactorily
the argidrgcetve Npahes saae cembeddedgientbededcapsullsting
encapsul ating resin layer. The sem conductor device of
resgia phaent i nvention, 5 which is a sem conductor
device of a lead-less_structure, is explained bel ow by
r ef er eride 1% RFEESEFRE cthaer B, cpgductive parts each ‘have

an overhang on each of the upper and lower sides thereof.
This is because such overhangs produce an anchoring effect
in the encapsulating resin layer tc thereby further
heighten the conductive part/encapsulating resin layer
jointing strength.

When the adhesive layer of the adhesive sheet is
formed from a thermosetting adhesive composition, the
conductive parts are easily formed.

When the adhesive layer of the adhesive sheet is
cne formed from an epoxy resin composition having the
specific properties x and y (x: the epoxy resin composition
after cure has a glass transition temperature of 150°C or
higher and y: the epoxy resin composition after cure has a
modulus as measured at 200°C of 1 MPa or higher), the
adhesive sheet can be easily stripped off from the

semiconductor device formed on the adhesive sheet. As a
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shown in Fig. 5, this sem conductor device has a
structure in which electrodes 6 disposed on the upper
face of a sem conductor elenent 5 nounted on a
substrate 9 have been 10 electrically connected with
wires 7 to upper parts of conductive parts 4 di sposed
in given areas around the sem conductor elenent 5. The
substrate 9, the sem conductor element 5, the
T&5Hdbct iTPe It A temnd hehewrprduztavec prirdal lare
connecting the electrodes 6 to the 15 conductive parts
S ﬁﬁ?@cﬁé’gﬁ%yes'?”rﬁ’ﬁﬁ%ﬂl atRdthet Atake efic hpdmicatemipdded
.resin layer 8 faor, protection against the surrounding
l%n%b?oﬁﬁéﬁﬁsqﬁﬂﬁﬂi% AR pRYSF - part in which the
senicon%ggtgzmgkpne t 5is,electrically connected to
the conduct i va FarNAas 95Y1%0 o « Bre nererenfs dhaemtgon,

in_l . B. th tt Ld f th
W e 2 i b Lol RO SR Dea Lress s,
id el ain | & ' jo gh f for
ﬁouﬁ??ng %%ﬁf%%%%ﬁ%Jo%:qggg%%%% ? aﬂgef%éS%StFéﬁFFﬁg% As
sRbwRagh €9 iﬂg'Wﬁﬁﬂ?E&ﬁﬁcéﬂ&hg§ggSg%vigsggg%y%h%tructure

substrate and the conductive part _
iPr ot uhe efl eRMAdiR LML ABUP M d D ok eﬁbé‘eJ:%%SE Bagellolena

respect to the shape of the conductiv rts

saniteonrad tohale 1Rakth € B Miain ¥8d PeW L a 4s Y rd ¢0%E RIS can
(ribs) 4a and 4b respectively on the upper and | ower

ekedbrirhdlgofcamesitenh witFivirds Thi6 aSpbecpHses S¥ch
over hangs produce an anchoring effect in the

cepdupsivat Pag tsedi dilsppsred ir0 ghesebyréast Aeosuha ghken
the 5 strength of the jointing of the conductive parts

sgmigopractegc slemeat Fy r &ben shlppdirade Bositdes t he

shage 59 risiq
semiconductor e ent 5, the conductive parts 4, and the

wires 7 electrically connecting the electrodes 6 to the
conductive parts 4 have been resin-encapsulated with an
encapsulating resin layer 8 for protection against the
surrounding environment. Namely, the spatial part in which
the semiconductor element 5 is electrically connected to
the conductive parts 4 is filled with the encapsulating
resin layer 8. On the bottom side of the semiconductor
device, the bottom face of the substrate 9, i.e., the
backside opposite to the face for mounting semiconductor
element 5, and the bottom face of each conductive part 4
are exposed so that the substrate 9 and the conductive part
4 partly protrude from the encapsulating resin layer 8.
With respect to the shape of the conductive parts

4, it is preferred that each conductive part 4 have
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a cylindrical part having overhangs 4a and 4b forned
respectively on the upper and | ower sides thereof as
shown in Fig. 5 exanples of the shape of the
conductive parts 4 10 include: a conductive part 41
whi ch conprises upper and | ower overhangs 4a and 4b
separated by a part which is tapered so that its
sectional area gradually decreases toward the upper
oRSEPARAG, (Fibs) 48 38d mARSRardismdoe <1 thefupRegnpnd
lof cone,. as Ehomn in Fig. 6 (a);_.and a caonductive 15
OAFE A19GRI CRSESREr PSeS Ahfd9oer FPerhdrpderpuse
ar at ed a _part ichis ered so that

d 4b b
sYeR SXEFRAREF PAPERCH ARANT I AREET ovkR dtPhic
P e Do Famiar 63eE, S0 S TRt Bpiffispp the

t
um of ~cane, asC s

s dbép{;tﬁf ogh%hgogggﬁtgt&p ﬁgﬂ&. 4&3@&%&% a?“&?na to the

eterm ned acco e Inten use a

. h . ' [ 6 s
eﬁ@§§§9&at§k§055%wﬁvg%gﬁ%ﬂ%.s ggg%?QQWngnsﬁ%?e (o] §§rlslng

IS apt to p e an oring erfect ecause t he I"ower

abeyisngbithe paRdURLVG P Hhngd ad iU b h%ﬁmeéhe

conductive parts 4 are independent term nals

réipeatedely anMihel wpperdRGRNMBHwerl 8 ddYORENEESE as shown
termnals are conprises a material such as, e - 9 .

icoppgr 61 ezamppper ofl lthy shubehaye tirercdhdposedei padts 4
CSP (chip 15 scal e/size package) term nal pattern
incladgensnton@hetiwkeparitcdl' odnicdctcqupmiseartispet and
sone i ndependent termnals are coated (plated) with a
1%?ErPHPrg99I§Sa§a shdvdb sersiateddy adirant ovhiohdis
The thickness of such 5 independent termnals
tRRRRBAcEPVEPREr LS4 Perdignidr ANSE FFashE ol ydepEeRses

to 1Q0, pm
towar tge upper overhang, i.e., so as to have the shape of

a frustum of cone, as shown in Fig. 6 (a); and a conductive
part 4" which comprises upper and lower overhangs 4a and 4b
separated by a part which is tapered sc that its sectiocnal
area gradually increases toward the upper overhang, i.e.,
sc as to have the shape of an inverted frustum of cone, as
shown in Fig. 6 (b). The shape of the conductive parts ¢
is suitably determined according to the intended use and
kind thereof, etc. However, the shape shown in Fig. 6 (b)
is apt to produce an anchoring effect because the lower
parts of the conductive parts 4" are tightly held.

The conductive parts 4 are independent terminals
disposed in a matrix arrangement. The independent
terminals are comprises a material such as, e.g., copper or

a copper alloy, and have been disposed in a CSP (chip

15



The i ndependent termnals are preferably arranged in
order according to the pattern of individual CSPs so
that the resin-encapsul ated structure can be easily cut
10 into packages in a later cutting step. One exanple
of processes for producing the sem conductor device of
the invention will be explained below First, an

adhesi ve sheet 3 is prepared which 15 conprises a base
s¢a£ﬁ25aﬁeaaﬁs_§ﬁes>| EFETIRF O RAE O PRErPERRePher bR

h i Fig. 1. Th f , b te 9 f
o f AR RG Lo BRPE Bt FEaR T AT Vit LRISBERESBE mor o
d i ts. 4 f di. i f h
eERReRY s Arbobos ted BIr D aielis dafetiis "eychnas
t h d i 1.S.
=50vbPy AURRRIS Rl AU M SOMIY | VTR S AL ot suen
5 ixﬁ@ﬁ%gnﬁggt 2dDRShVE J e dad -J@g%e%p.tgs ad“fgggagg&g&ay

sive conposition, the substr and ¢ uctive

pPEELSaB1{0LRBd L O e kA tly enbedded in the adhesive
layer 2 are fixed to 25 the adhesive sheet 3 through

heat curh80ihBepehdb@t Helhhinddse Hle FPrSHNESLVErranged
| ayer is preferred because positional 16 shifting or

ihherbikkeadeesdiay aeCthd Hdtti BliCindiveaens. cEes so
formng a substrate 9 and conductive parts 4 in given
thaetashef rekénadhesipsmllatel xnidiennd ¢de lhedhessidyScut
sheet 3 so that the substrate 9 and the conductive
10  iphet padkages in Bhéadteat ecwtftiged neterartly enbedded in
the adhesive l|ayer 2, the follow ng nethod may, for
exanp|e9ngee§§@5_erf processes for producing the
semiconductor device of the invention will be explained
below.
First, an adhesive sheet 3 is prepared which
15 comprises a base 1 and an adhesive layer 2 formed on a
surface thereof as shown in Fig. 1. Thereafter, a
substrate 9 for mounting semiconductor element thereon and
two or more conductive parts 4 are formed in given areas of
the adhesive layer 2 side of the adhesive sheet 3 so that
20 the substrate 9 and the conductive parts 4 are partly
embedded in the adhesive layer 2. In the case where the
adhesive layer 2 is made of a thermosetting adhesive
composition, the substrate 9 and conductive parts 4 formed
to be partly embedded in the adhesive layer 2 are fixed to

25 the adhesive sheet 3 through heat curing in a later step.

Use of such adhesive layer is preferred because positional
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metal foil is lamnated to the adhesive sheet 3 under
heating, whereby the netal foil can be partly enbedded.
10 Subsequently, the nmetal foil is etched by the
phot ol i t hographi c pattern etching technique in genera
use to thereby renove those parts of the netal foi
which do not correspond to the conductive parts. Thus,
conductive parts 4 can be forned. Wen the substrate 9
shifdine oy W dbide veopar pet4ograTpant (bhee Rttt iqn
t he adhesive layer 2, the thickness of the enbedded
s %s is preferably regulated to 5-30% of the overal
t hi ckness of each of the substrate 9 and conductive

parts 4% R THEStAnPRTHT2be 2haPrghFercnGtife paxts 4 in
SR S ot b SeitPol SEAboqainE PF db% sy
=t 259 it Ofie Phulas 8t c 8 RhR hel S oY oA ks 4
2o i Sl e Soeifle ALy SRARRLIRS Ba' HEIS Baperive

1a%-e rT@,r ea{d efo11df1 ﬁ& epl {:ﬁggsmggt?fe £ %QZ ?ﬁ?lceo,n q}éc Wea. a

el enent 5 nounted on"the substr

medlactrdoRliy ronnested t6 the 5aAdYSLEYEHRRAIY S 4diRiNg
wres 7 as shown in Fig. 3 (wre bonding). After the

hes tindonicieby hehs uhetadt €091 £AR beePagdNdUEh®edded .
el enent 5 nounted on the substrate 9, the 5 conductive

Submegeh fly Netheoméhal atheldi ve ebeRbed3byanthet he W res

7 are resin-encapsul ated with an epoxy resin
Pheiposthaawppinid rpatherspetchingptepbntiime tio tdesreaial use

form an encapsulating resin [ayer 8 as shown in Fig.
tqmthﬁﬁﬁkyefemove those parts of the metal foil which do
not correspond to the conductive parts. Thus, conductive
parts 4 can be formed. When the substrate 9 and the
conductive parts 4 are partly embedded in the adhesive
layer 2, the thickness of the embedded parts is preferably
regulated to 5-30% of the overall thickness of each of the
substrate 9 and conductive parts 4 from the standpoint of
heightening the mounting reliability of the semiconductor
device having a standoff structure.

Subsequently, as shown in Fig. 2, that face of a
semiconductor element 5 which does not have electrodes 5 is
bonded to the substrate 9 by utilizing, e.g., a known
adhesive to thereby mount the semiconductor element 5 on

the substrate 9. Thereafter, the electrodes 6 of the

semiconductor element 5 mounted on the substrate 9 are
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sem conductor device is forned on the adhesive sheet 3.

10 After the formation of the sem conductor device on

the adhesive sheet 3, the adhesive sheet 3 is stripped

from this sem conductor device to thereby obtain a

sem conductor device having the structure shown in

Fig. 5. The resin encapsulation with an epoxy resin 15

conposition is conducted with a nmold, for exanple, by
eb?gEF}Fﬂéthéc’M%ﬂ‘%/ % g rondrathyenpansa. 4ALSENg

f he gnldin , the encapsulating resin layer 8 is

t

YEiBFedt 88 SH°YPodt e heht iHradeoreiRgl to need. This
Dhest VBERECERS PPah SO Sork o ict ST bRy b tOE

s&l 8onb0B e, Slkte o mdiinsall & T e RRe 8. the

SRR G paTes] TG [ AR Bt So P8 Epediss s gpg, the

wProdugt bop ﬁs%efe%{)s rsx,lt mghaﬁsﬁgégﬁbkss%

securely fix the su ate or nounti

c§ﬁﬁ5§9€§8ﬁtﬁﬁvfﬂ¢ﬂgﬂg §§44¥¥f31#?%§gfgfegoggUEL.¥gbgnform

parts 4 until 18 ‘conpl eti on of e Tesin encapsul ati
aftefcapduditcRgC i 10aRdd Y8 4 i PRSEn 0L h wogn desitrds, a

to be stripped fromthe sem conductor device. The
safheshiactbecediltiy i) foMeled BOPEKE | £8hB3Sv@ sheet 3.

constitution conprising a base | and an 5 adhesive
Af tger tRef fommd tdom cfurtfles esdrisr@oduaso s hdemicabeuethe

The thickness of the base | is not particularly
adhasivd, sheet 3. r dhe adhesiveassherbe3 | dst hbrippngd kom
general[y about 10 to 200 12m preferably 25 to 100 pm
this semiconductor device to thereby obtain a semiconductor
device having the structure shown in Fig. 5.

The resin encapsulation with an epoxy resin
composition is conducted with a mold, for example, by
utilizing the ordinary transfer molding method. After the
molding, the encapsulating resin layer 8 is subjected to
postcure heating according to need. This postcure heating
may be conducted before stripping the adhesive sheet 3 from
the semiconductor device or after the stripping. It is,
however, preferred to conduct the heating before the
stripping of the adhesive sheet 3 because stripping is
easy.

The adhesive sheet 3 to be used in semiconductor
device production is preferably those which is capable of

securely fix the substrate 9 for mounting a semiconductor

element 5 thereon and the conductive parts 4 until
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especially preferably 50 to 100 pm from the standpoint

of 10 handl eability. The thickness of the adhesive

layer 2 is not particularly limted, but is regul ated

so as to be in the range of generally fromabout 1 to

50 pm preferably fromb5 to 30 12m fromthe

standpoint of filmformation. Exanples of the base 1

i ncl ude bases made of 15 plastics such as pol yesters,

C‘B’BP}%FH‘-B@S ofh HhR presifl encapsn¥agyn pbepeshdr whiigbs can be

and poly ethylene napht hal ate), porous

i mdes,
gﬁ% ¥ phgereedsedf M desizaghcto Basebripepdafrom the
assi ne per, h I|ty paper, and Japanese
%abs?ng SRRy Sl | LD Rnatibrive [Ahase S Jpving such
des, _polyesters, aramds, or.the like, an
PRSP URFLES" pal ) SRS S g SPRFLIRF 2 BRERI hupPd an

S IS, d kel |
adfbbiueSrRvel 25 ol Ut (e di¥a e p‘f*é%??gda?oshggna

a]ggtrél | "Phé Lﬂgﬁﬁgsgm@ggb?e§$g?a§5%ﬁ) n%xl:agyat:lﬁtlcularly

adhesi ve conposi trons us rmn

188besivenliayels 2 1%&%316%&@@1& thQCLgﬁ e ot

vari ous pressure sensitive a sives such

géhératlyl hbodted ARG \LRID ¢S, FINESI VA5 ¥ Nek udh ngg 69
epoxy resin/rubber adheS|ves and pol yi m de adheS|ves

edbeciaidyt phef2aeAiW S CAPATJ NS BF&n PERE egﬁeﬁlgﬁémt of
these fromthe standpoints of heat resistance an

haudtsabihésy. Thepahickukas, oift the pidNearined ILydiS€2 alls
epoxy resin 5 conposition conprising an epoxy resin and

nah Rpasicelamdvediizlitegl,gbuta irmublrrulangddiensy to be in
i ncorporated therein. A preferred exanple of such

tRpoxgPesPh gRSES IINOAF IS aeutepoxse rediwm cappeserabhy
£ onpg glng an epo§y resin . . .
rom o 30 om the standpoint of film formation.

Examples of the base 1 include bases made of
plastics such as polyesters, polyamides, Poly (phenylene
sulfide), polyetherimides, polyimides, and poly(ethylene
naphthalate), porous bases made of such plastics, paper
bases such as glassine paper, high quality paper, and
Japanese paper, nonwoven fabrics made of cellulose,
polyamides, polyesters, aramids, or the like, and metallic
film bases such as copper foils, aluminum foils, SUS feils,
and nickel foils. From the standpoint of easy handling, it
is preferred to use a metallic film base among these bases.

Examples of adhesive compositions usable for
forming the adhesive layexr 2 of the adhesive sheet 3
include various pressure-sensitive adhesives such as

silicone and acrylic ones and various adhesives including
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(ingredient a), a hardener (ingredient b) for the epoxy
10 resin, and an elastic material (ingredient c) as
essential conponents. In the case where this epoxy
resin conposition is used, it is generally possible to
lam nate a material for formng the substrate and
conductive parts to the adhesive layer which is in the

so-called B-stage state is (seni-cured state) . The
eHQ%ﬁlﬁﬁﬁ hbere adhasives ﬁPdapoﬁﬁPRﬁqﬁgq sives.
te erature [ beIom115OOC In addition b
ek AR VS HEOTRREL FIEPFaer &ﬁeeﬁe’iff%ﬂ of these

ISR Ay A e
I'n(I nag: eidcl.lgfgr a) 5 J:. .llﬂ_.uézgefgrx\.(gd La@s%esﬁah%%a‘?&A es:Ln

sI'ns |sphenol poxy~ T esi ns epoxy

| %1 D @ﬁpegxxgeégein a%E%QJ Oéf%?%ne

e OoXy resi ns OXy resins,

matER8 HPOKY. 4 S QSzuﬁﬂaéPh%QEeﬁﬁlQmﬁ) r ‘i%'c%%:pc?x%t?éd CHed+&in .

epoxy resins, heterocyclic epoxy resins, Spiro

A PN @ dht A3 BH OX¥ Eﬁéhnépoﬁﬂ}drgéll%g%%ﬁﬁﬂslm(ﬂs is an
resins. 20 These may be used al one or in conbination of

edodl; Gfe SHN ecdhies €0fiodhecRpPeX¥inhgShan Epddiededtiina) to
be used is preferably those having an epoxy equival ent
(iofgriedithig/®)], 5a dsatderer Hhngrpaidkatakbl)y fane Hisyi&soan
epoxy equi val ent of 650 g/eq or lower, fromthe
restigndpoiditanfebrstentmateradhedingredimwint ) #H4 erssential
adhesi ve sheet stripping. The content of the epoxy
campanethgr S e‘#rte aaaﬁ% wherg | Hete eBOPYeFeFAR FoMmPmAition

40 to 95@6Q¥ nor e
is used, it is ge erally rPossibkle to laminate a material

for forming the substrate and conductive parts to the
adhesive layer which is in the so-called B-stage state
{semi-cured state). The laminating can be conducted at a
relating low temperature, i.e., below 150°C. In additiocn,
by thermally hardening the adhesive layer after the
laminating, the modulus and heat resistance thereof can be
improved.

Examples of the epoxy resin (ingredient a} include
glycidylamine type epoxy resins, bisphenol F epoxy resins,
bisphencl A epoxy resins, phenol-novolac epoxy resins,
cresol-novolac epoxy resins, biphenyl type epoxy resins,
naphthalene type epoxy resins, aliphatic epoxXy resins,
alicycliec epoxy resins, heterocyclic epoxy resins, spiro

ring-containing epoxy resins, and halogenated epoxy resins.
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10 preferably from60 to 80% by wei ght, based on the
whol e epoxy resin conposition fromthe standpoints of

heat resistance and flexibility. Exanples of the

hardener (ingredient b) for the epoxy resin include
phenolic resins, various imdazole 15 conpounds and
derivatives thereof, hydrazi ne conpounds,

di cyandi am de, and m crocapsul es of any of these
Thapeungy. beThesd lrdrdenars imycombimatiahoed dwa mr more
conbination of two or nore thereof. In the case where
thegrgedol ic resin is used as the hardener, it may be

used in _conbination with a 20 hardeni ng accel erator

such asIhe §Poxy Jifssighofingxetberhda) skenhbgs used is

tri phenyl phosphi ne. The content of the hardener
PEehgralilanthose GRS RP PROKYI EFBANREeN &F 1 /AP0 g/eq

because it varies de ing o t he ki nd thereof. .
oRolBver . Mot Pra iRt Ty eI BrYings SRaspRwY Gauivalent of
a e, it .s preferred that. this hardener be .
R g Lo £ 2 TN L ag S PP
[4&Si T nof her hardeper ,and _t.hat. of the
il vel VertUL G e OROLARLs IOLIEREEL AU 05N

5
parts by, veighte{hes£ifal té;%%ﬁbbfégiﬁt ?Qnggg'agg&ﬁg)’ is

nore preferably 0.1 - 3 parts,” per 100 pa

@RV RS it SRRt AS1PieLhiR £baghi 65RBLG WRAlight, more
(i'ngredient C) 5 include rubber ingredients héretofore

phefesably enRwsy 6@std 8eENesi ¥85ghElCHad&d on the whole
acrylonitrile/butadi ene rubbers (NBRs) and acrylic

epoltye resianddnpddictiomctnale Bkéystandpsints ofheruty
resins, and polyam de resins. These may be used al one
resiistagormiared i Dkexofbiwotwr nore thereof. It is

Examples of the hardener (ingredient b) for the
epoxy resin include phenclic resins, various imidazole
compounds and derivatives thereof, hydrazine compounds,
dicyandiamide, and microcapsules of any of these compounds.
These hardeners may be used alone or in combination of two
or more therecf. In the case where a phenolic resin is
used as the hardener, it may be used in combination with a
hardening accelerator such as, e.g., a phosphorus compound
such as triphenylphosphine.

The content of the hardener (ingredient b} cannot
be unconditionally specified because it varies depending on
the kind thereof. However, in the case of a phenolic
resin, for example, it is preferred that this hardener be

contained in an amount of one equivalent to the epoxy

resin. The content of ancther hardener and that of the
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10 preferred to use an NBR anong these elastic

materials from the standpoint of ease of adhesive

sheet stripping after the formation of an

encapsul ating resin layer. Especially preferred is an

NBR i n which the content of acrylonitrile conononer

units is preferably 5% by wei ght or higher, nore 15

preferably 5 - 30% by wej ght, especially preferably 5 -
haigning wrghterptorseasheapPePErfegad uk & rubhararts by

nodified wth carbox¥l groups. Specific exanples of
wedhghit r (Bpreinaf her abPEevy R ARl e PR lendFifbber s

such as_Ni pol 1Q72J, manufactyred by N ppon Zeon Co.,
PR¢teralBhy Uctyrié BPBTFGbbBFE éﬁShP:?g o MERGY, Fesin .

The comAELPL RE - Erase FBs TAECPRAR =iitor CABRIHE 9
R R
ef E5bR, AUBRSEL SO DS UAR L, unors (e

?@déék%f§ccé Beraddgd begh-dasrt R CcIRRA YadSPI {1t resins,
i ngredient a), epoxy resin hardener (ingredient ,

a
pREfoLaskkEndBt ghiiabolvaaiad eRlsif)s .2STheRG may He used
addi t1on thereof does not deteriorate the properties 5

aDéntheraghegbuBinietn BEaMRoe®rOmddee tashiddmes It is
include fillers for inparting conductivity, inorganic
piéfterad tor gae anf NBReasongntthesiedarliasstix gnetesials from
silane coupling agents, and tackifiers. It is
theettandgotintusd saseawifi edhésitvearrive t eteiprihy | #Eter
because it is an additive 10 effective in preventing .
thegformapérat ofe ageeadapsiliading resin layer. Especially

preferred is an NBR in which the content of acrylonitrile
comoncomer units is preferably 5% by weight or higher, more
preferably 5 - 30% by weight, especially preferably 5 - 20%
by weight. It is more preferred to use a rubber modified
with carboxyl groups. Specific examples of such rubbers
include acrylonitrile/butadiene rubbers such as Nipol
10727, manufactured by Nippon Zecn Co., Ltd., and acrylic
rubbers such as Paracron ME2000, manufactured by Negami
Chemical Industrial Co., Ltd.

The content of the elastic material ({(ingredient c)
is regulated to preferably 5 - 40% by weight, more
preferably 5 - 30% by weight, based on the whole epoxy
resin composition from the standpoints of flexibility and

heat resistance.
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An antistatic function can be inparted to the adhesive
sheet 3 according to need. Exanples of nethods for
inmparting an antistatic function to the adhesi ve sheet

3 include a nmethod in which an antistatic agent or a 15
conductive filler is incorporated into the materials

for formng the adhesive layer 2 and those for form ng
the base 1; and a nethod in which an antjistatic agent

i s appMagdaws lfrpfew it dii steepefiBeRet REdSS L= 4R t Hee

adhesi ve, | ayer and to_the back side the base | to
ePIIM TR detht ’s?‘éf?‘é’-?’étl 4y er SPRYY{ ﬁ&é%%éﬁ ISREGN

tistatic funct he _agh " t
(ﬁ&ﬁ%{%ﬁ&ﬂgcﬁﬁnﬁﬁ?a ¢ BRESSicd: (P AatipThet] ‘as long
asd e%SIé—’Y dr%‘éf‘gﬂt ?g?g?nggragﬁtenog %rgterslé’rlfﬁ S| g'? ;lg: glgertles

ted | t t t t
ot T CuRSL P00 ATk NBRLA B0 L5 BLLCAZR,MUOEY Ahcauae

inclu ous sur such

£ d Cféxgrpmgs;élc %Laahgﬁgﬁﬁggfr wﬂof‘rr?%{ 'cprk*fllers,

sur acta elc an styrerne anionic 23

Act pe ;mlses Qbmiahey | alS Hsahbsub ol
%Hrm ngffa%f%ﬁgl S%g%ih%xﬁgser nEfGde BONDEIP PA, BONDEIP°

{Qﬁts angl, BONDE] PrPeral | ranuf astgredrby enshi =6p. ,

the conductive filler can be used a known one.

arEoPi@sne 4hergothiBel HdaifRivalss klteluss N ,ifean Gadditive

Co, A, Sb, Mo, Cu, Ag, Pt, and Au, alloys or oxides
effedtese iIrtpreyveandngchibbrtesper asimardoreitlecation.

These may be used alone or in conbination of two or

nor e t s emhtiFhetionfiunectieon fahl be papaxted tYrerthe

powdery or fibrous. 10 Exanpl es of nethods for
a¢h%ﬁkm¢ngh?ﬁé ddpescyeing to need. Examples of methods

for imparting an antistatic function to the adhesive sheet
3 include a method in which an antistatic agent or a
conductive filler is incorporated into the materials for
forming the adhesive layer 2 and those for forming the base
1; and a method in which an antistatic agent is applied to
the interface between the base 1 and the adhesive layer 2
and to the back side of the base 1 teo form an antistatic
layer. By thus imparting an antistatic function to the
adhesive sheet 3, static buildup can be inhibited from
occurring when the adhesive sheet 3 is separated from the
semiconductor device. The antistatic agent is not
particularly limited as long as it has an antistatic
function. Examples therecof include various surfactants
such as acrylic amphoteric surfactants, acrylic cationiec

surfactants, and maleic anhydride/styrene anionic
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sheet 3 include: a nmethod in which materials for
formng an adhesive layer 2 are dissolved in an
organic solvent and this solution is applied to a base
| and dried with heating; and a nethod in which
materials for form ng an 15 adhesive |ayer 2 are
di spersed in an aqueous nediumand this dispersion is
applied to a base | and dried with heating. Mre
surfagiantst | y,SHqFé%@éiWJsﬁ%é{f Faterppbiugeableofor
exanple, in the follow ng nmann The _ingredi ents

£oFTAE (AR ABGLEEREEhL AYEE nhp e PP s BOSPER f FPng BSOELP PX,

d ' ] h ad. di I '
o L T A I B0 B0 VS
Sub tl hj dhesi [ yti ' lied
USSRl AN A RUIERte SOLULop Lo, 200l eCel0u1
i C. T. ' heet | d d
D S S e oyl 08 VECSTREL S PRI o,

f ored t rf ereof . s Lkl r S
Cu %gf A d B! Qfg&? n%?héflgt&ﬁylgfprtﬁfegg ﬁ%séat é; €nd

‘one solvent,’ e,q.; ket one,

ca@HAN GO VEOt £ £08% tHEaH . ST Aty Obe SQLUAI bhbYe or
Exanpl es of methods for produci ng an "adhesi ve sheet 3

in oMY Ghb then aghesh¥ ol ai6te tBe&BBROSEHHOf cbHBuBLINRS €

| ayers include: a nethod in which adhesive |ayers are
fiuGneSray by éDthed powdebaserlfibrauaet hod in which

one or nore adhesive |ayers separately produced

bef or ezl ¢d @f redEasds | foerpoedthéngi kbel adhesive

| am nated to anot her adhesive |ayer or a base 1; and a
shestthodl imclideh a methad| éncehbrharrépréplishdeos fephudsg an

s used to produce the target adhesive sheet. 10 In
adheRy Ve Y eFe? sabSt fafecdvardiphanc ergaadcygolvent and

this solution is applied to a base 1 and dried with
heating; and a method in which materials for forming an
adhesive layer 2 are dispersed in an agqueocus medium and
this dispersion is applied to a base 1 and dried with
heating. More specifically, the adhesive sheet 3 is
produced, for example, in the fcllowing manner. The
ingredients described above which are materials for forming
an adhesive layer 2 are mixed together and dissolved in an
organic solvent to prepare an adhesive solution.
Subsequently, this adhesive solution is applied to a
surface of a base 1 and then dried to remove the organic
selvent. Thus, an adhesive sheet is produced which
comprises the base 1 and an adhesive layer 2 formed on the
surface therecf. It is preferred to use a ketone solvent,

e.g., methyl ethyl ketone, as the organic sclvent from the
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parts 4 be partly enbedded in the adhesive |ayer 2 of

the adhesive sheet 3 in producing a sem conduct or

device, the adhesive layer 2 preferably has a | ow
viscosity at the tenperature at which the conductor
serving as a material 15 for form ng the substrate 9

and conductive parts 4 is lamnated to the adhesive

sheet 3. After heat cure, the adhesive |ayer 2
spredpodblty dfasal dbhigh. by scdsiamplies osflefiethbas £be

partly enbedded substrate 9 and conductive parts 4 be
pypdulcy nf aed adhatiner drest t heie whicbasbe whblesitve Diyer
adhesi ve sheet 3 undergoes a heat history involving a
iserpEpPasece ofl 9w tar 20 tavene Wnedubendrngestenl din
resin encapsul ation step in sem conductor device
vhishuethesive layerferafersigresetvedyt farmede oadlrediame 1;
sheet 3 shoul d have excellent heat resistance so as to
arpeLhen) &nspdpich mm iRRretafResi¥n LAYeysh separately
enviro ngyt %ﬁ ke the base 1 of t he adhesive
PZREBFS e§6”i QU SRR T RSP nL wgrdprytbﬁ tlﬁéce is

W Le Q di,n . Fro 25. t hese st andpoi
130887 e&n St ef e%gaeoﬁﬁlv%eia—‘{ﬁ’é °Fg?l gﬁfﬁg ; and a

oBEBBE LS e J LA A% AARERLN Car MRESE maTHEE s

cure, as neasure e ran

uBEAl @62RY A0 he L{faoz %;?,a LELp LefgLa Iy 1XI 02

| X103 5" Pa. The nod e ad esive layer 2 after

cure, agn BRASY haA! +2H' &béﬁﬂ@fﬁré\%ytﬂe'\/g@n&hﬁmtwe
hi gher, nore preferably 1.5 - 100 MPa. The gl ass

phE@BSit ben daafier aimbealded idetwslhganhysilayebydraft f the
cure is preferably 150' C or higher, nore pre?erably
adiesCver shiegiterd itherwehsonsy fors@fitbedacabe agvice, the
foll ows. Adhesives giving an adhesive |ayer 2
adhesive layer 2 preferably has a low viscosity at the
temperature at which the conductor serving as a material
for forming the substrate 9 and conductive parts 4 is
laminated to the adhesive sheet 3. After heat cure, the
adhesive layer 2 preferably has a high viscosity in order
that the partly embedded substrate 9 and conductive parts 4
be stably fixed. Furthermore, there are cases where the
adhesive sheet 3 undergoes a heat history involving a
temperature close to 200°C in the wire bonding step or
resin encapsulation step in semiconductor device
pProduction. It is therefore preferred that the adhesive
sheet 3 should have excellent heat resistance so as to
enable stable production steps even in such an environment.

Likewise, the base 1 of the adhesive sheet 3 also is

required to retain rigidity in the wire bonding step. From
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whi ch before cure has a nodul us exceeding | X 104 Pa at
120' C are undesirabl e because production may be
difficult due to the structure thereof. In case where
the adhesive layer 2 after cure has a glass transition
tenperature |l ower 15 than 150'C, there may be a
tendency to arouse a trouble, for exanple that the
conductive parts 4 becone shaky in, g., the wire

thewdi A§asdegipksualtby BEreGigre rﬁlgem;t):% wiktefierably bes the
described later, resulting in a reduced percentage _of

£ bhoHaPECPFPRST thGst-heTher BOduhns sdhddiey @dhgaive bayer 2
flows in the encapsul atjng-resin nol ding step

beterer SPF¢. esnigasdFes aft757®  C wit € i M Webéange of

descri and JhIS tends to be causatlv
@giﬁeé tl?’orc

ryrESE P a:af'arestmepﬁw ep*1 Pn‘tﬂé‘loa
cas wher e, the adhesjve l.ayer. 2_after has a
"o TR HeIRTSeneh Shrra =3 &5 oo > a5 e, as
ndengy _Lo-ahese ;a trQ f or npl e t he
meoﬁ G |vt§' pgrts 14 B & es A |1q~ﬁ@}5l o 1?‘]’1% ?\frem"re

pQEQE?%eH %eB Luﬁ%@ N@ 150T9e0 1Q§%h gtce é¥g %@éﬁEature

Phescr | ater, resultlng Pnare percen

off tRaNadRkeG eV 8Sive2D idEddie £ASe SN ADPYE1 v TRB0 ¢ o
base 1 of the adheS|ve sheet 3 preferably has a

hi§HEEYSmaFeMpaSHcadraly A00C ofr hihKda, orrHi GhedsodPefor

5 upper limt of the nodulus of the base | as neasured
thése2806Caiss fganemal .| yadheeivelBagilliing iah keirusHré Nayer 2

case where the nodulus of the base | as neasured at
wRDO6hChefoxleowmiret haas b Gha@Relud hexasddisiy el shek0® Panyt

tend to be unable to exhibit sufficient resistance to
120eCf srecungeggplabde Hemaatse Bratuatiien imay Heewdifficult

bondin% step
due to the structure thereocf. In case where the adhesive
layer 2 after cure has a glass transition temperature lower
than 150°C, there may be a tendency to arouse a trouble,
for example, that the conductive parts 4 become shaky in,
e.g., the wire bonding step (usually 150°C or higher} which
will be described latexr, resulting in a reduced percentage
of non-defectives. Furthermore, this adhesive layer 2
flows in the encapsulating-resin molding step (generally
conducted at 175°C), which will be described later, and
this tends to be causative of a greater peel force in a
later stripping step. In the case where the adhesive layer
2 after cure has a modulus lower than 1 MPa at 200°C, there
is a tendency to arouse a trouble, for example, that the

conductive parts 4 become shaky in, e.g., the wire bonding

step (usually 150°C or higher) which will be described
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When the adhesive |layer 2 and the base 1 have such
val ues of nodulus, the adhesive layer 2 is less apt to
soften/flowin, e.g., the wire bonding step shown in
Fig. 3 and wire bonding can be conducted nore stably.
Exanpl es of 15 methods for neasuring those noduli
include the measuring method described in the Exanples
which will he given later. The epoxy resin conposition
14‘éﬁrseﬁ¢§’ehéal‘390#neﬁca§§m€&ﬁ mexnfentrgeretemen-defectives,
invention, which is the material for formng the
asrighpti® afrFg FBSFA PRPFE-8, is 20 obtained, for
exanpl e, from an epoxxgre3|n (i.ngredient A), a phenolic

resin (Theyriedrent eh&ﬂ&@ﬁllh@ ahedterhipreferably has a

A redi ent C) and an_inqrganic filler (ingredient D)
mo w”fu e g‘@ﬁ%FﬁFF? PR 2RO Fodh dr- G Pocer Trokas) crhe

anpl es of t he epoxy

vt (Lo 26 Bhe BpIRAEFLET SRR 1yt BRoRyed at

ng and nct a OXy, L €sins 27 These may be
ZCL‘?Z% a o%een%r ﬂ% Engsﬁ F a X tlﬁ/ol 15r PRGAR ST dtase

w-g¥%F%ﬁ@ b&ui §'8f(£ﬁgrSQE%PP EPQ£§IQ%§ 0°C is

ardener tor the epoxy resin |ngre

1cﬁ¥@ﬁp£ﬁ§n51tbeé§2f Lae! géﬁeefi%olg %&9"30' té@ahgg%e

novol acs, and bi phenyl novol acs. ese nmay be use

uriKIE 06 bRhiBOEDEAREIeReRl AR A dTRIE R0l o ThE
epoxy resin (ingredient A) and the phenolic resin

afpliEddirate By Byebshaedgt agether winef Hahind Nseagh
10 a proportion that the anmount of the hydroxyl groups

i n the Wiphrenttheé cadleesiivéi hgyedi @ntand) the faye 0L Shiee such
v;&égs of modulus, the adhesive layer 2 is less apt to
soften/flow in, e.q., the wire bonding step shown in Fig. 3
and wire bonding can be conducted more stably. Examples of
methods for measuring those moduli include the measuring
method described in the Examples which will be given later.

The epoxy resin composition for semiconductor
encapsulation of the present invention, which is the
material for forming the encapsulating resin layer 8, is
obtained, for example, from an epoxy resin (ingredient A),
a phenoclic resin (ingredient B), a hardening accelerator
(ingredient C), and an inorganic filler (ingredient D). It
is generally in the form of a powder or tablets obtained by
tableting it.

Examples of the epoxy resin (ingredient A) include

biphenyl type epoxy resins and polyfunctional epoxy resins.
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equi valents, nore prefera-bly from0.8 to 1.2

equi valents, to the epoxy groups in the epoxy resin

(ingredient A). Exanples of the hardeni ng accel erator
(ingredient 15 C) to be used together with ingredients

A and B include am ne conpounds and phosphorus
conpounds. Exanples of the am ne hardening

accel erators include i mdazol e compounds such as
Thepe peY nbgarskd addneecti gty conibriosasich @ two or more
tri et hanol am ne and 1, 8-di azabi cycl o[ 5. 4. 0] undecane- 7.
thereRéinpl es of the phosphorus conpounds incl ude

tri phenyl phosphi ne and tetraphenyl phosphoni um

tetr aphéh?l BBERPE icTRESd MelinEredien | Bhefoncthons as a
conbi nation of two or nore thereof. The hardening
hardeperafsr EhfgrwEhEin slirevedbenteld) i naad srommles

of 25 _preferably from 0.1 to 2.0% by wei ght based on
thRESRAORBCLEAS PERO IS ARtRI 35N, RamBFhphenovolacs, and
flowabilit f the 0X resin co sition is taken
bipBSRY L BANP LR pFBESF: FAY &1 SF I RIGH NPT 31
ro ci all r.eferaply from0.15 to
c%ﬁég%ﬁ%sg\%ef’gtt%%?%g %‘r?ollr/eggtnl?%r 7 r)ér (ingredient D) to

be usedThEOQSBQ?rﬂgéi igﬁﬂ??#éﬁgéiléfchéé!§hgo hﬁgolic

particularly 5 Fimted, arious Known i norgan

réEiheNSnERY RS, adXHBlES LtHGLERE ﬂgétﬁglggﬂlgu 35! Such

gl ass powder, silica powder, alumna, an

a Espegbaitliynpraf=es il eXxiiGi €Sof t ed eRfat8%L¥d§r8ups in the
spherical fused silica powder and a pulverized silica

phendic Feese nendredisaert @Bones ofrém 405cesbinati on of
two or nore thereof. The anpbunt of the inorganic
efiedefitsgr adivenprRf¢mlbly i fconpdréted 1s2 equivalents,
to the epoxy groups in the epoxy resin {ingredient A).
Examples of the hardening accelerator (ingredient
C) to be used together with ingredients A and B include
amine compounds and phosphorus compounds. Examples of the
amine hardening accelerators include imidazole compounds
such as 2-methylimidazole and tertiary amines such as
triethanolamine and 1,8-diazabicyclo|[5.4.0]undecane-7.
Examples of the phosphorus compounds include
triphenylphosphine and tetraphenylphosphonium
tetraphenylborate. These may be used alone or in
combination of two or more therecf. The hardening
accelerator (ingredient C) is incorporated in an amount of
preferably from 0.1 to 2.0% by weight based on the whole
epoxy resin composition. When the flowability of the epoxy

resin composition is taken into account, the proportion of
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preferably from80 to 90% by wei ght, nore preferably

from 85 to 90% by wei ght, based on the whol e epoxy

resin conposition. 15 Gther additives can be suitably

i ncorporated into the epoxy resin conposition for

sem conduct or encapsul ation according to need.

Exanpl es thereof include pignments or colorants such as

carbon bl ack, rel ease agents such as oxidized
hpstipating ewsaleyatsid dne emxpptiallagppeSerbbaie 20m 0.15 to

retardants, flame retardant aids, ion-trapping agents,
OsBpésbyr seiighitng agents, and tackifiers. The epoxy

resin conmposition for sem conductor encapsul ation can

be proddbedinpggamisnglid,leém ¢(imgrédiénti Dl tanber used

Nanmely, the conposition can be produced 25 through a
tegptheromithe jagz@diantisndd Mxi Ggis nupbdbentscalaxdyD

described above optionally together wth other
ligdtedyc@nd varians MR inerganRia Sikhendi mgy be used.

Enach'ne,tﬁg e.q , heated rolls or a kneader, to nelt
AREEARY HhETSotoraiiaigs AiTHHEA T HISS CBONARG . { Ré Lisia
room_.tenmperature, subseguently pulverizing it by
pb bRy R IR O S qUESPRT AL AT ThRs paTdEpLes
[ f 5._n .__The epox esi n, conposi.tion for
CRERREE ctae” e e D S 4R ohorot anfave
pgwsﬁz\éus ce3iilh FdwdBAsuLed At m]alif;i% Qfsdd 9N &nd 940,

a-s. Preferably, the nmelf Viscos hereof- 15 1 rdh 3™
cbfib8nB&isn BECANIL drhéokd aRRYed £S5 P MRRIAL Ofr PR 2

melt viscosity within that range, the sem conductor
idexganieadind e@agiingrecEdindl @) to be incorporated is
preferably from 80 to 90% by weight, more preferably from
85 to 90% by weight, based on the whole epoxy resin
composition.

Other additives can be suitably incorporated into
the epoxy resin composition for semiconductor encapsulation
according to need. Examples thereof include pigments or
colorants such as carbon black, release agents such as
oxidized polyethylene wax, silane coupling agents, flame
retardants, flame retardant aids, ion-trapping agents,
stress-relieving agents, and tackifiers.

The epoxy resin composition for semiconductor
encapsulation can be produced, for example, in the
following manner. Namely, the composition can be produced
through a series of steps comprising mixing ingredients A

to D described above optionally together with other

additives, treating the mixture with a kneading machine,
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fromthe adhesive sheet and an inprovenent in worKking
efficiency is attained. The nelt viscosity of an epoxy
resin conmposition at 1750C i s nmeasured, for exanple, in
the 15 foll owi ng manner. The epoxy resin conposition is
nolded into tablets, and the tablets are placed in the
pot of a Koka flowtester. A given |oad is applied
thereto for neasurenent. The nelt of the epoxy resin

e BnpostRFef WALAE oFsak&measiern,750T melexarddedxt fheugh

.the orifice of a die 20 to neasure the piston travel

ingredi eRtEnrithxbrasing., AReL1ing (the seektt fo(rrew
tester viscosity) of the epoxy resin conposition is

) ( L on |,
LR LT A TAER f PHRPEAReRtd o PR 2 Sttt BYicubpdiging a
resin,_conposition for m.conduct or encapsul ati on
xngiR | HE SRR b RBS wh FER 5?3’3&%%r RRYIRT 2BCRaTAAFIa te
nflgxural strength as neasured at ordinary tenperature
BT130 MPa or hi gher. Preferably, the flexural

30 uppein i hPRgr EREn; EEbbest o Yl oty dfGuctof

30 upper ereo

er Laih¥iba +R0Q MBRaillQ {01 O pary $§ﬂEeL§EHE§$ty as

Inthis invention neans a tenperature in the range

mRsuBéd Becaysect Be rene?® r&siTy fRLined fy,ed Na, APOXyne
resin conposition has 5 such a value of flexura

melt engibosig thEreodie Eront!EnENts SpaNg. t Hecause the
conductive parts 4 are wholly transferred to the

emmcRApsesihi agmpesitibay das8 avresl ¢ hei acbestyewsbreh that

stripped off in a sem conductor device production step
raeger i bhd abwieon@ihetolkexavdlcestoandtd odsihe sepadated

resin 10 forned fromthe epoxy resin conposition is
fremstredathesaveosharte apd (a0 | ipneqvemer P| it vesking

Fl exural Property . . .
efficiency is attained. The melt viscosity of an epoxy
resin composition at 175°C is measured, for example, in the
fellowing manner. The epoxy resin composition is molded
into tablets, and the tablets are placed in the pot of a
Koka flow tester. A given lcad is applied thereto for
measurement. The melt of the epoxy resin composition which
is kept at 175°C is extruded through the orifice of a die
to measure the piston travel speed in this extrusion. The
melt viscosity (flow tester viscosity) of the epoxy resin
composition is determined from the piston travel speed.

The epoxy resin composition for semiconductor

encapsulation should be one which gives a cured resin
having a flexural strength as measured at ordinary

temperature of 130 MPa or higher. Preferably, the flexural

strength of the cured resin is 140 MPa or higher. The
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Testing Method) Exanples of nethods for the measurenent
i nclude the nethod which will be described |later. The
invention will be explained belowin detail by 15
reference to Exanples. Prior to Exanples, the follow ng
ingredients were prepared. 20 Epoxy Resin a: Biphenyl
type epoxy resin represented by the follow ng general
formula (a) (epoxy equivalent, 192; nelting point,
upkeOC) 1181 €\ of CeRe 251 €M rGHICIHR r@nig il -th & RofHy&hi@raDiM3 is
CCH O... (a) 31 Epoxy Resin b: Epoxy resin having
20%kpeBa i ndhai term epeedonasl bgmpele thgld"owmglyenermyention
formula (b) (epoxy equivalent, 170, 5 nelting point,
neGOE O tppperptppe dnCihe) rApaey edh 3 FpoxyBecxise the
represented by the follow ng general 15 fornula (c)
cuxgdxyeeyni faread, £190, the EP/FYHFHIRLN geepesition has
such a value of flexural strength, the semiconductor
element 5 and the conductive parts 4 are wholly transferred
to the encapsulating resin layer 8 when the adhesive sheet
is stripped off in a semiconductor device production step
described above. The flexural strength of the cured resin
formed from the epoxy resin composition is measured in

accordance with JIS K 7171 (Plastics; Flexural Property
Testing Method). Examples of methods for the measurement
include the method which will be described later.

The invention will be explained below in detail by

reference to Examples.

Prior to Examples, the following ingredients were

prepared.

Epoxy Resin a:
Biphenyl type epoxy resin represented by the

following general formula (a) (epoxy equivalent, 182;

melting point, 100°C)

Hs C CH.
CH. CHCHs O @ -—~——O-—CH-.; CH—CHa
~/ ~./
S Hs C CHs S

- (a)
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oCcH2 CHCHz O0n OCH2 CHCHz OCH2 CHCH2 OH3 OC
--- CH2 CHP C~~ 201 n Phenolic Resin a: O CHz CH CHz
\'/ CH3 O... (O Biphenyl novolac resin represented
by the following general fornmula (d) (hydroxyl

equi val ent, 203; nelting 25 point, 90C) 32 OHOH OH5 C
H2 CH Phenolic Resin b: Phenol -aral kyl resin

represented by the following general formula (e)
(hydroxyl equivalent, 170; nelting

Epoxy Resin b:
Epoxy resin having repeating units represented by
the following general formula (b) (epoxy equivalent, 170;

melting point, 60°C)

O—CH. CH—CH.

l_ﬁ‘\\ CH\O/ i e (b)

Epoxy Resin c:
Epoxy resin represented by the following general

formula (c) (epoxy equivalent, 198; melting point, 60°C)

~/ ~ 7 ~/
CHs O [* CHa 0O _1 CHa O
CH-= & CH _J HO

n -+ (c)

Phenolic Resin a:
Biphenyl novolac resin represented by the following
general formula (d) (hydroxyl equivalent, 203; melting

peint, 80°C)
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10 point, 83C) OHC H2 15 OH OH n Phenolic Resin c:
Phenolic resin represented by the foll ow ng general
formula (f) (hydroxyl equivalent, 215; nelting point,
81C) 20 OHC H2 C H2 OH n 25 Hardeni ng Accel erator:

Tri phenyl phosphi ne (TPP) 33 Rel ease Agent: Oxidized
pol yet hyl ene wax 5 Inorganic Filler a: Spherical fused
silica powder having an average particle dianeter of
30 pmInorganic Filler b: 10 Spherical fused silica
powder having an average particle dianeter of 1 pm

Car ban 8l ack OB OH
é—{:ﬁz-@@c H. CHZ—@@CH.&@
n
- (d)

Phenolic Resin b:
Phenol-aralkyl resin represented by the following
general formula (e) (hydroxyl equivalent, 170; melting

point, B3°C)
OH

OH OH
é—{cm—@cm@cmu@cm—é - (e)
n

Phenolic Resin c:
Phenclic resin represented by the following general

formula (f) (hydroxyl equivalent, 215; melting point, 81°C)

OH OH
@J@\\A\}Hr@cm @(5 | H e (1)
1.,

Hardening Accelerator:

Triphenylphosphine (TPP)

33
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15 EXAMPLE 1 Production of Adhesive Sheet: In 350 parts
of methyl ethyl ketone (MEK) were dissolved 20 parts
of an acrylonitrile/butadi ene rubber (N pol 1072J;
manuf actured by N ppon Zeon Co., Ltd.; 20 acrylonitrile
content, 18% by weight), 50 parts of an epoxy resin
(EPPN- 501HY; manufactured by N ppon Kayaku Co., Ltd.),
30 parts of a phenolic resin (MeEH 7500- 35,
manuf actured by Meiwa Plastic Industries, Ltd.), and
0.5 parts of a catalyst (TPP manufactured by Hokko
ReQiedec gttt ndustry Co., Ltd.) Thus, an adhesive
sol ution was prepared. Subsequently, the adhesive
sol ut i Sxigiszepapotrethylaneoppsr alloy foil which had
a thickness of 100 pm and 34 had been surface-roughened
on one side (BHY-13B-7025, nmanufactured by Japan
Energy,Cbrp.L. The coating was dried at 150C for 3
InQraac 1511 +8FeBy produce an adhesive sheet having a
15 pmthi.ck adhesive |l ayer, The adhesive |ayer of 5
this a Fechettsedef bl tcr uPRVdRE (R ViBgU ARs ayerage

JT§¥%EE%h'at %OOC gf 8.5 x 10-3 Pa. After cure, the

PRSI 1R8PT h8E 3°nB%ul us as neasured at 200C of
4.3 MPa. The adhesive force of the adhesive layer with
respect to adhesion to the copper alloy foil was 12

1¥ghd9e #ie1dP pdhesive layer of the adhesive sheet,
after cure, %ad a glass transition tenperature of

190C. Wpnh&epppel shkod sifikaussfaas # d
nndulu;ﬁgg nmeasur ed at EOOC:%?ﬁ 130 GPSQQ%%égglgggrage

partansid | dhahet@er akuleppas measured with a
vi scoel astoneter (DMA) manufactured by Rheonetrics,

Carbon Black

EXaMPIE 1
Production of Adhesive Sheet:

In 350 parts of methyl ethyl ketone (MEK) were
dissoclved 20 parts of an acrylonitrile/butadiene rubber
(Nipol 10723J; manufactured by Nippon Zeon Co., Ltd.;
acrylonitrile content, 18% by weight), 50 parts of an epoxy
resin (EPPN-501HY; manufactured by Nippon Kayaku Co.,
Ltd.), 30 parts of a phenolic resin (MEH-7500-35,
manufactured by Meiwa Plastic Industries, Ltd.), and 0.5
parts of a catalyst (TPP manufactured by Hokko Chemical
Industry Co., Ltd.). Thus, an adhesive soclution was

prepared. Subsequently, the adhesive solution was applied

to a copper alloy foil which had a thickness of 100 pm and

34
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15 Inc. under the conditions of a heating rate of 5
C/mn. The noduli were neasured at the respective
tenperatures wunder the followi ng conditions. Apparatus
for evaluation: viscoelastic spectroneter (ARES)
manuf act ured by Rheonetrics, Inc. 20 Heating rate: 5
C/mn Frequency: 1 Hz Measurenent node: tension node
The adhesive force of the adhesive layer with 25
hadsheen surddicesimmgiferidt @oppee aidey (BEYH188S7025,
measured in the follow ng manner. The adhesive sheet
mapyfagtareddby Jefpa20 Bnmmgnl Gotenpt h THe S@oatingswas dried
| am nated to _a 35-pin 35 copper foil (C7025,
atehtfaft fPad Sbpinaygas Hrergyecory. prodnder anhedhesive sheet
conditions of 1200C, 0.5 MPa, and 0.5 m m n.
hayhRggaert prihd gkamdhasivaslayevwedhe adbesive hayer of
150" C. hot-air oven for_1 hour. Thereafter, the 35-pm
b pRARLSEV e Shee HuRSFP RGP F? o2 Red | BAAHANE RS Measured

80x djrection at _ aspulling speed of 300 nm m n_in an
aét ﬁ%gphef’g Ravi Kg 3¢ 3t§ﬂpe1’§ﬁ?§’é HFregothangdherdivedilayer
5% RH. . The nmean _val ue of e.pulLling faorce was
h%%kgnmcggug' he gghé“sﬁa\}sél‘?eé#l &F 71%$1F5" o‘&%cfr iR - Epbi§
a LD, ot i@ Ehe daredi ent s shown, in_ Tabl e |
%%ggmgggg%:teogg?ﬁgr %(ég’g%&ﬁg T The #}%po???gﬁ%sl’f&m

ANELSLA- tENH @Dé&,lg r it rohl _kneager
aheat ed att 85— fzo- (Ifg\ﬁgﬁmfrﬁ%gs X\%nng‘ﬂﬂgb m#l afiﬁe

adbsikaeadodrt ot hyLREHYNAUC siledd £POXY EERED had a
conmposi tion. The melt viscosity at 1750C of the epoxy

gl®ss Nteanpatiibnonetipieriati-aase NEFSUE £d THe tdpper alloy
foil used as a base had a modulus as measured at 200°C of
130 GPa. The glass transition temperature was measured
with a viscoelastometer (DMA) manufactured by Rheometrics,
Inc. undex the conditions of a heating rate of 5 °C/min.
The moduli were measured at the respective temperatures
under the following conditions.

Apparatus for evaluation: viscoelastic spectrometer
(ARES) manufactured by Rheometrics, Inc.

Heating rate: 5 °C/min

Frequency: 1 Hz

Measurement mode: tension mode

The adhesive force of the adhesive layer with
respect to adhesion of the copper alloy foil was measured
in the following manner. The adhesive sheet having a width

of 20 mm and a length of 50 mm was laminated to a 35-um

35
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foll ow ng manner, and the results thereof are shown in

Table 1. Two granms of the epoxy resin conposition

obtai ned was precisely weighed out and nol ded into

tabl ets. These 20 tablets were placed in the pot of a

Koka flow tester, and a |oad of 10 kg was applied

thereto to nmake a neasurenent at 175*C. The nolten

epoxy resin conposition was extruded through the
coppércofl ACHO?Y dimamifgturdd yinyapéan aEfleegyaadrphe

pi ston travel speed during this extrusion was 25
updesuthe. cPhdirdlansyicst3RQYC ( fO o MRSt esandi 8CcHsinyy)inof

t he sanple was determ ned fromthe piston travel speed.
SyhgegRshtLy ; ofthehilamimehe eramhtakiewedotm $hafdbis & 150°C

36 The flexural strength at ordinary tenperature (250
hot—2hE EYPBd feasiln Hoorthed Thesmatiteopdhe rASsimm copper foil

conpositi.on obtai ned above was measured in the .
w5 PEAARE SHARnSomibe JoAnTats e ohbost 89 ondimsction at

har dened under, t he condj tions of 175C and 120 seconds
at%ug?tagcspsee’ue d3 OeW“rH}/iJrfg an @ tHPSPRe TR haying a
th,of 80 -and ei ght,. h,, of As shown in
epffdtgedbalde Bt hnd d Hitad o o) SBL 48 ° PG e
Spac e t allic s orts 12 ea havi n
vgaﬁrg?)u?]g t% 8% %’\gﬁg%é‘ WE?:-tooq{%eltﬁﬂ assuptbactai? i sstéﬁ%ea%gesﬁlgﬁ Force.

nmm and a netallic pressing wedge 13 having a round
end was noved fromover the center of the cured resin

PEddattachl 8FS HpoxPeed :¢f RnPBdE#idp. apply loads to
the cured resin f?pin the direction indicated by the

arrow Prh&henbeadiah tishehlowie ithanbdie ©ufatk mesidg 11
15 broke was neasured (neasuring conditions: 25C and

tegethe) ardorakimy & tthe fdwpumticat rengih. tHaeeifsul tisis
mfgingegas treated with a roll kneader heated at B0-120°C
{(for 5 minutes) and thus melt-kneaded to thereby produce an
epoxy resin composition. The melt viscosity at 175°C of
the epoxy resin composition obtained was measured in the
following mannexr, and the results therecf are shown in
Table 1. Two grams of the epoxy resin composition obtained
was precisely weighed ocut and molded into tablets. These
tablets were placed in the pot of a Koka flow tester, and a
load of 10 kg was applied theretoc to make a measurement at
175°C. The molten epoxy resin composition was extruded
through the orifice (1.0 mm (diameter) x 10 mm) of a die
and the piston travel speed during this extrusion was
measured. The melt viscosity (flow tester viscosity) of

the sample was determined from the piston travel speed.

The results of this measurement are shown in Table 1.

36
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are shown in Table 1. Production of Sem conductor

Device: 20 First, the adhesive sheet 3 produced above
was prepared. As shown in Fig. 1, a substrate 9 (size:
4.2 Mm x 4.2 mm) for nounting a sem conductor el enent

t hereon and conductive parts 4 (size: 0.3 nmin

di aneter) were fornmed 1in given areas of the adhesive

| ayer 2 side of the adhesive 25 sheet 3. The formation
of a suBber&lex8radd sdagahgdth \eet pard snady wasmpendtoted

in the follow ng manner. A netal foil 37 obtained by
(£2r /1 ngfathat caxredirastios £ amadpieembyhel eppRy reistim

ni ckel / pal | adi um gol d was | am nated at 120C to the
compesitecraphtaingd @hovades eeatured3inghbet foddowing

arts of this nmetal foil which corresponded to the
mARRGTct | YR CRAFYSTRELE FRFPPY idHeed NF ihridrnedhendes the

AR FbPnsc Bl AHo A (1A COTRRIEAS VB parodugly @ cured
=B R abo.dc il hndl CBF i Tt robpeRtnte BTy Fo
T S e B Ml e g ISR
(BoPPoriBall I iR TS W ol poRliEh es 1 |

mébg1 Bdhesippokaxen 22 fcH B vidhesl Ve, sheet ~to-
pr oduced. % c)Subsequentcl y, as shown in Fi g?ﬁz,(g\?%gtort to

shpperef dastaniieCoRductod ntl)ermy D ML NedpPlssing wedge
el ectrodes was bonded to the substrate 9 on the

13dheging aheeind winidh waiz adhesi \Brom over the center of the

cured resin 11 at a pressing speed of 5 mm/min to apply

loads to the cured resin 11 in the direction indicated by

the arrow P. The load at the time when the cured resin 11

broke was measured (measuring conditions: 25°C and 50% RH)

and taken as the flexural strength. The results obtained

are shown in Table 1.

Production of Semiconductor Device:

First, the adhesive sheet 3 produced above was
prepared. As shown in Fig. 1, a substrate 9 (size: 4.2 mm
x 4.2 mm) for mounting a semiconductor element therecn and
conductive parts 4 (size: 0.3 mm in diameter) were formed
in given areas of the adhesive layer 2 side of the adhesive
sheet 3.

The formation of a substrate 9 and conductive parts

4 was conducted in the following manner. A metal foil
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(EN- 4000, manufactured by Hitachi Kasei Co., Ltd.). The
sem conductor elenent 5 (size: 3.5 nmx 3.5 nm was
t hus 20 nounted. Subsequently, the el ectrodes 6 of the
sem conductor el enment 5 nounted on the substrate 9 were
el ectrically connected to the conductive parts 6 with
wres 7 as shown in Fig. 3 (wre bonding). After the
wi re bonding, the sem conductor elenent 5 25 nounted
obgrimeal dubsfeatend, at hattenducti thepar i £dpper by @lating
t he adhesive sheet 3, and the wres 7 were resin-
widihc misiied ph il adivhégepdxyasedpnicamedsiat Ar2Q°E ftor nthe
an 38 encapsul ating resin layer 8 (thickness, 0.45 nun)
adhemiye lavee? cohdtkeordiesive whseftoBnednsh tthrse parts
adhesi ve sheet 3. The resin encapsul ati on was ]
ofc Shdiic ety Fohhsveichorarngspondsaditio die sormthantive
Mol ding: Mol djng temperature: 175 C Tine: 120 seconds
PaE Y e AT LY 288 RAded ARstBr spbesive divex 2410

PRSI SR Babhe Lo 8 SEmeondicter fevice,
T ey o
ph%%%%&ﬁk?*%%;EgkwagtééFggégéé¥gE§§i%u£OiL %u%eral use to
thereby forxm independent conductive parts 4. Thus, a
structure which comprised the adhesive sheet 3, a substrate
9, and conductive parts 4 and in which the substrate 9 and
the conductive parts 4 were in the state of being partly
embeddéd in the adhesive layer 2 of the adhesive sheet 3
was produced.

Subsequently, as shown in Fig. 2, that face of a
semiconductor element 5 which had no electrodes was bonded
to the substrate 9 on the adhesive sheet 3 with an adhesive
(EN-4000, manufactured by Hitachi Kasei Co., Ltd.). The
semiconductor element 5 (size: 3.5 mm x 3.5 mm) was thus
mounted. Subsequently, the electrodes 6 of the
semiconductor element 5 mounted on the substrate 9 were
electrically connected to the conductive parts 6 with wires
7 as shown in Fig. 3 (wire bonding).

After the wire bonding, the semiconductor element 5
mounted on the substrate 9, the conductive parts 4 formed

on the adhesive sheet 3, and the wires 7 were resin-

encapsulated with the epoxy resin composition to form an
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20 Epoxy resin conpositions were produced in the sane
manner as in Exanple 1, except that the materials for

the epoxy resin conposition in Exanple | and the

anounts thereof were changed as shown in Tables I and

2. Using each epoxy resin conposition, a sem conductor
device was 25 fornmed on an adhesive sheet 3 in the sane
manner as in Exanple 1. The nelt viscosities (flow
ehgepenletiogsinasds) lxfern e Epokgknessn Oodposim)i.onThus, a
produced and the flexural 39 strengths of the cured

sensg cpydyistaim et vfimemware stompad yon r tbenadbepdviet ishieset 3.
were neasured in the same manners as described above.
Therrednl £ScARIISAtimTe winweidudhptebyltrangfer Holding.
Tabl e 1 Exanple 1234567 a47-4853454750 Epoxy

resi nb-45----- c ------- a- 5552- 555350 Phenolic
resinb---47--- c53------ Fbrdenlng accel erat or 3333333
Cepfdfigngg é’nft ???359??’1 A igtie:

filleraz007Q070Q700700700700 ©H100100100100100100100

Car bon HPAEREH HgWEestet® W scosi ty

Time: 120 seconds
Clamp pressure: 200 kN
Transfer speed: 3 mm/sec

Transfexr pressure: 5 kN

Size of Semiconductor Device (Package):

Each package has 156 conductive parts (diameter,

0.3 mm) .
Size of the whole package: 8.2 mm x 8.2 mm

Thickness of the package (encapsulating resin layer

8): 0.45 mm

EXAMPLES 2 TO 7 AND COMPARATIVE EXAMPLES 1 TO 5:

Epoxy resin compositions were produced in the same
manner as in Example 1, except that the materials for the
epoxy resin composition in Example 1 and the amounts
thereof were changed as shown in Tables 1 and 2. Using
each epoxy resin composition, a semiconductor device was
formed on an adhesive sheet 3 in the same manner as in
Example 1. The melt viscosities (flow tester viscosities)

cf the epoxy resin compositions produced and the flexural
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366. 48687 at 175C (Pas) Flexural strength at _
140150145160130151170 25C (MPa) Tabl e 2 Conparative
Exanpl e 12345 a--502533 Epoxy resi nb50---- c-65---
a--507567 Phenolic resinb5035--- c----- Har deni ng
accel erat or 33333 Rel ease agent 33333 | norganic
fillera700700350700700 b10010050100100 Carbon
bl ack33333 Flow tester viscosity 1416.71.549 at 175C
strerytRrerdr &hesicnmegt [remti st GO 1040 0L 26m2 bhe &Papoky

(parts) (parts) :
resin compositions were measured in the same manners as

described above. The results thereof are shown in Tables 1

and 2.
Table 1
(parts)
Example
1 2 3 4 5 6 7
a 47 - 48 53 45 47 50
Epoxy resin b - 45 - - - - -
o - = - - o = Z
a - 55 52 - 55 53 50
Phenclic resin b - - - 47 - - -
c 53 - - - - - -
Hardening accelerator 3 3 3 3 3 3 3
Release agent 3 3 3 3 3 3 3
Tnorganic filler a 700 | 700 | 700 | 700 | 700 [ 700 | 700
b 100 | 100 | 100 | 100 | 200 | 100 | 100

Carbon black 3 3 3 3 3 3 3

Flow tester viscosity
at 175°C (Pa-s)

Flexural strength at | .., 1 1501 145 | 160 | 130 | 151 | 170

25°C (MPa)
Table 2
{parts)
Comparative Example
1 2 3 4 5
a - - 50 25 33
Epoxy resin b 50 - - - -
c - 65 - - -
a - - 50 75 67
Phenolic resin b 50 35 - - -
c -— - — —-— -
Hardening accelerator 3 3 3 3 3
Release agent 3 3 3 3 3
Inorganic filler a 700 700 350 700 700
J b 100 100 50 100 100
Carbon black 3 3 3 3 3
Flow tester viscosity
at 175°C (Pa-s) 14 16.7 1.5 4 9
Flexural strength at
25°C (MPa) 140 110 110 100 120
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40 After each sem conductor device was formed on an
adhesi ve sheet 3 in the manner descri bed above, the
adhesi ve sheet 3 was stripped off fromthe
sem conductor device. Thus, sem conductor devices
having the structure 5 shown in Fig. 5 were produced.
The sem conductor devices obtained each were a
| ead-1ess thin type device which had only the sane
thickness as th LSS ALEOGy ' ESHDck2W8E BorABd ioh an
whi ch eH*4%e Su §%¥gte ggﬂavingcthe seni conduct or
| eent  pount oL ARfepantset ibba dBovendutid ve
a ﬁﬁﬁ¥%1%§§%t:§p%£e on'the Tower side thereof. In the
trippin t he,adhesivgpahesk £3 £ rbhe tadhesinieoshastor
aé%%ﬂ%ﬁ%méﬁ%éﬁb@ p%glgng ?? in the 90 direction at a
ul ld ng gReed Q300 Jae¥eR dévadeat RRSPHhGr ehhastrygcture
d %ﬁﬁéﬁature ‘of 23C and a humidity of 65% RH. The mean
SQDS,F,yaMeFQ teypeel pkoHGeedRs Tréesaniednductie devices
adhesive Torce. The results thereof are shown in
o] 853338 fereFur lbadmiess whim typeadivesicr whkeh had
was stripped off after the encapsulating resin |ayer 8
oy £0&NBEmEN thickasscopsudther cdorRsMIAHREITOT Bt bpyer ©
descri bed above [in 20 which 16 packages of the sane
arsd ZEn (Whfiabkpges »4 thec lkadedraties oy 00 e x

arrangenent were en bloc nolded] and al|owed to cggg
sémiopdinatyrt ehsmentymeunted thaxean aag}’le‘L tHhE e}
the conductive parts 4 was neasured. mel v, £.
canfustives pasts3 daiers ﬁ’mﬁ%f?" %P% Ll\r'ﬁi"f%% i%g'[gt EarTse
pul l'i ng speed of 300 i ni.n under sphegy dhesi
TRoRUP! RS TR S Tt BT 1 VIS Dot wher 25PPEYE

ere all the
sﬁggdtu %t \was %aéélsed4 blgradp&ff:iké rapsfgrigd 66°therexpasadat a

pulling speed of 300 mm/min in an atmosphere having a

temperature of 23°C and a hunidity of 65% RH. The mean
value of the peel force was determined as the adhesive
force. The results thereof are shown in Tables 3 and 4.
Furthermore, when the adhesive sheet 3 was stripped
off after the encapsulating resin layer 8 was formed in a
semiconductor device production step described above [in
which 16 packages of the same size (4 packages x 4
packages) disposed in matrix arrangement were en bloc
moclded] and allowed to cool to ordinary temperature, the
percentage transfer of the conductive parts 4 was measured.
Namely, the adhesive sheet 3 was stripped off by pulling
it at a pulling speed of 300 mm/min under atmospheric
conditions of 23°C and 65% RH. In the case where all the

conductive parts 4 had been transferred to the exposed
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41 epoxy resin conposition (encasul ating resi

8), the p percentage transfer was 100%? Tﬁzlﬂuhggsrof
conductive parts 4 remining untransferred to the
epoxy resin conposition was counted and this nunber
was divided by the 5 total nunber of all conductive

parts 4 (156 x 16 = 2,496) to determ ne
, t he perc
transfer. The results obtained are shown in gablggtgge

and 4. E%Pl Reali dpr 50a ) A N
epBY, ot nib ooty " onddif=StasnbgPeasinc dgyer ©), the

percentage -Erars 8 GR{E apeot [ armternyijer of oondpckivey
§Ge" 5% 3765 Exanple 4 5 0.5 0.2 98 100

parts 4 remaining untransferred to the epoxy resin
composition was counted and this number was divided by the
total number of all conductive parts 4 (156 x 16 = 2,496)

to determine the percentage transfer. The results obtained

are shown in Tables 3 and 4.

Table 3
Example
1 2 3 4 S 6 7
Peel force (N/50 mm) 0.210.410.3]0.5]0.2 0.20.3
Percentage transfer (%) a7 20 85 98 100 | 100 | 100

Table 4
Comparative Example
1 2 3 4 5
Peel force (N/50 mm) 1.7 2.9 3.8 0.5 1.1
Percentage transfer (%) 85 60 50 30 ag

The results given above show the following. In
each of the Examples, in which epoxy resin compositions
having a melt viscosity (flow tester viscosity) as measured
at 175°C of from 2 to 10 Pa's and giving a cured resin
having a flexural strength as measured at ordinary
temperature of 130 MPa or higher were used, the peel force
was as low as 0.5 N/50 mm ox below and a high percentage
transfer was obtained. The adhesive sheet could hence be
easily stripped off to attain an excellent working
efficiency. Highly reliable surface mount type

semiconducter devices of a lead-less structure could be

easily produced.
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6 7 100 100 Conparative Exanple 1 2 3 4 1.7 2.9 3.8
0.5 95 60 50 30 5 1.1 99 The results given above.show
the following. In each of the Exanples, in which epoxy
resin conpositions having a nelt viscosity (flow
testef viscosity) as nmeasured 15 at 175C of from2 to
10 Pa's and giving a cured resin having a flexura
strength as neasured at ordinary tenperature of 130

MPa or 1hi ghgk raene Usedorigerpetve foxaepleaslatol dw ¥
0.5 NN50 nmor below and a high percentage_ transfer

JhYRE Qpicaiyadsitheaihesi vioshebavinal & RdRCE BE1S0
easily stripped off to attain an excellent workin
vﬂguaéagyumﬁldﬂgﬁ&gtéfl?ﬁbbeSSUYﬂaQEtﬁééﬁttpﬁpéané% of from
sem conductor devices of a |ead-Iess structur cle be
2 Exg,;llltly Hﬁ(fdtu@eege uf@d| nthenpegdt ,fQFﬁeCé)’ﬁﬁa&‘dﬂ?\/éan S
npl es o0 3, in which epoxy resin co Si
sthalpping df Stheeadhesiveoshefy( %Inoﬁ Pé’ﬁdé‘g L\ho'oé"f:losg] 'E'ts%)"ms
put3|de the range of from_2 to_ 10 Pas vege edy, slde
dieel cibt ce MmEIRRAEAFEVE HExamples 4 and 5, 13%Gnicl the

cured encapsulating resins obtained from the epoxy resin
compositions had a flexural strength as measured at
ordinary temperature of below 130 MPa, the percentage
transfer in Comparative Example 4 was very low and the peel
force in Comparative Example 5 was high, resulting in a
poor working efficiency.

While the invention has bkeen described in detail
and with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes
and modifications can be made therein without departing
from the scope thereof.

This application is based on Japanese patent
applications No. 2004-136137 filed April 30, 2004 and No.
2004~-229715 filed August 5, 2004, the entire contents

thereof being hereby incorporated by reference.
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5 stripping of the adhesive sheet
was difficult. In Conparative Exanples 4 and 5, in
whi ch the cured encapsul ating resins obtained fromthe
epoxy resin conpositions had a flexural strength as
measured at ordinary tenperature of below 130 MPa, the
percentage 10 transfer in Conparative Exanple 4 was
very low and the peel force in Conparative Exanple 5
WH%@S gigEAIﬁ@gu&@hng in a poor working efficiency.
i [ The invention has been described in detail and
with refergnce,bQyspesihi eonpoaditient § dtherawfcoRduGFPE
15 be apparent” to one skilled in the art that various
«ns12008S «ang Medidi Gaf imns €ea be prdéuchsgein sARiFERAVCTOT
ae%értlng fromthe scope thereof. This applicat&gn IS
based P rdpsapatingt rensnNd2aYRFOANE36137
de?i%§3°%%Fﬁﬁﬂggg§zoo4 angaNo. 20 2004-229715 filed
erlcs %Ilaé:ec?qg‘éerém, etisBsepatent a skedcohdyetpy element
PRére y 1 ncorporated by reference. 43 WHAT IS CLAI MED
mouRited fﬁ‘Eﬁﬁxﬁhﬁéﬁfﬂtépnﬁesibkomo&ercgﬂﬂuﬂﬂ&xﬁnRﬁrts
encapsu

ation which is for use in producing a _

df%%? ORAUEL Qha €R¥i 6EmEEBRENSItDY @ eswadps Hnd | FkEP RS FRLLY
THyer and, 5 encapsul ated therein, a substrate, a
cé&ﬁggefg%0ﬁ9£t§|ﬁﬂfah clRditractall vt horaent retectrogded, of

nore conductive parts di sposed around the .
SEMLGRNEUEEAE L8k e BR Bnenan doe et rdcsaidgt i PREEF ngWheTein
parts which electrically connect electrodes of the
t s%ﬁeegﬁcmaeebeme tsautisteracon st | thee ge@ FSomREFEi AT

O the bottomface of the substrate and the_bottomfacciated
eQEh conductive part are exposed without being encapsu

in a production step

in the encapsulating resin layer, and the epoxy resin
composition used for forming the encapsulating resin layer
has the following properties (a) and (B):
(z) the epoxy resin composition has a melt
viscosity as measured at 175°C of from 2 to 10 Pa-s; and
(B) the epoxy resin composition gives a cured resin
having a flexural strength as measured at ordinary

temperature of 130 MPa ox higher.

2. The epoxy xesin composition for semiconductor
encapsulation of claim 1, wherein the conductive parts each
has overhangs at the both exposed bottom end and its facing

end thereof.
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each conductive part are exposed w thout being
encapsul ated in the encapsulating resin |ayer, and the
epoxy resin conposition used for formng the
encapsul ating resin layer has the follow ng properties
(a) and (p): is (a) the epoxy resin conposition has a
melt viscosity as neasured at 175" C of from2 to 10
Pa-s; and (A) the epoxy resin conposition gives a
cured pesiy bamiBenauthexukalviste eiigidh armRusseed2at
ordinary tenperature of 130 MPa or higher. 20 2. The
enCRR1L8SIHY GUEIGS| T4 wsar f andseancopgudaged therein, a
encapsul ation of claim1l, wherein the conductive parts
<8RR a thas Duahiangsdat toheebenhnsxpesadefotfoi¥hd and
its facing end thereof. 25 44 3. A seniqonducafr d the
sulRMiGa i Bio canpnosescandughéifs BEALSn GSRASPT {700
and, encapsul ated therein, a substrate, a . arts
s GEMeohitiosore bbmerht  ADENE&ECHF 1R LY BRI T R or
nore conductive parts di sposed around t 5 .
wisieih cshelect bra blEnenapnesid SdeeEEASea ng g’%}qene%‘f‘f‘lrfé°“d“°t°r

parts which electrically connect .el ectr { £ £
ebsmenbntectbe C@Péﬁéﬁf’-"f’oPﬁﬁgscoﬁ"&l?cﬁﬁlvneq%g‘%t%%t erern

the bottom face of . the substrate Lot &8t { feepart
thyé %‘d@ﬁtéﬁﬁﬁul?f@v@hﬁap’?tigf‘e f[f‘xcﬁosozfadevéﬁout bei ng P
encapsul ated.in the, encaps | 100 adi €5k eha@YéhicapBlating
a%ﬁeeéﬂeaﬁguréfgﬁﬁtrgﬁﬁﬁ 5%%%&%%%%rises a cured resin
formed fromth XYl S GRS | £ On f Diyer comprises a
reghfc ﬁaﬁffanéhgﬁﬁéﬁié%ﬁﬁn according to claim1.
cured resin formed from the epoxy resin composition for

semiconductor encapsulation according to claim 1.

4. The semiconductor device of claim 3, wherein
the conductive parts each have an overhang on each of the

upper and lower sides thereof.

5. A process for producing the semiconductorx
device of claim 3, which comprises:

preparing an adhesive sheet comprising a base and
an adhesive layer formed on a surface thereof; forming a
substrate for mounting semiconductor element and two or
more conductive parts are predetermined areas of the
adhesive layer side of the adhesive sheet;

bonding the face of a semiconductor element which
has no electrodes to the substrate to thereby mount the

semiconductor element on the substrate; electrically
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4. The sem conductor device of claim3, wherein 15 the
conductive parts each have an overhang on each of the
upper and | ower sides thereof. 5. A process for
produci ng the sem conductor device of claim3, which
conprises: 20 preparing an adhesive sheet conprising a
base and an adhesive | ayer forned on a surface
thereof; formng a substrate for nounting
SEIH SN D c F 8888t ofinghéwseni comdine togh AT apirted
are predeterm ned areas of the adhesive |ayer side of
o Nehadhasd vea sbeed; tRE bonditngiviee PRIES iofr IR
sem conductor el enment which has no electrodes to thet
erelisiunieing ther shpstwane ,t ibe SEMICARARTHT F LHERT

on the substrate; electrically 4S connecthﬂ%tehgctrgaegn
méintde sentbendubsoraskemthe EOMIGE1Yh RIR I ub3tTate

to the conductive parts; resin- encapsul ating t
tBabsthasiyet kbessn 6oM S0 IR FTE %E‘g'?ﬂep“ts

substrate, the conductive parts fornmed on 5_t i
fadhebeveopHuetivan@arte diddht At ARYYE AT | ﬁ%‘“%gf% so8
for the conductive parts wt.h an‘gpqudr?ﬁ

ch .
havﬁpgsﬁbpoﬁ°1ﬁaﬁﬁﬁ?1ﬂﬁ?3ﬁﬁﬁ%ﬁﬁnb prooper t %st?afhgﬁgby oxs

(P) to thereby form a se COQQHF devie8+0nahhRe stripping
aggEBireedurder Qﬁﬁf%ﬁr??xnﬁﬁ) c)%gt%e adhesi ve sheet
fromthe sem.condyct | CEhd Osd:9f BBAduEaprt Bevapexy
°|f§sitf‘?ec6‘l‘i%‘§ﬁlt‘feons ea%aéjlen%ﬁt Viscosity as nmeasured at
f175C )f from2 to 10 Pa-s; and (P) the epoxy resin

&3M56Si tion gives a cured resin having a flexura

strengt h 3S YIRAKLESE, ate Hixli Gdfiyosition has a melt
viscosity as measured at 175°C of from 2 to 10 Pa‘'s; and
() the epoxy resin composition gives a cured resin

having a flexural strength as measured at ordinary

temperature of 130 MPa or higher.

6. The process for producing a semiconductor
device of claim 5, wherein the conductive parts each have

an overhang on each of the upper and lower sides thereof.

7. The process for producing a semiconductor
device of claim 5, wherein the adhesive layer of the
adhesive sheet is formed from a thermosetting adhesive

composition.

8. The process for producing a semiconductor

device of claim 5, whexein the adhesive layer of the
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15 tenperature of 130 MPa or higher. 6. The process for
produci ng a sem conductor device of claimb5, wherein
the conductive parts each have an overhang on each of
t he upper and | ower sides thereof. 20 7. The process
for producing a sem conductor device of claimb§5,
wherei n the adhesive | ayer of the adhesive sheet is
formed froma thernosetting adhesive conposition. 25
adBesie RHREASS § Womieiufiay ansepbspniestisr CAPATdian
claimb5, wherein the adhesive |ayer of the 46 adhesive
ha%ieet ﬁﬁéfﬂurmuhiﬂgnpfmpepbx§srésbnaeénﬂaﬁlt|on havi ng
the foll owi ng properties (x) and ( (x)_ the epox
resin qoiypatie iexoxf teestur €ONR8SA 1@Pa§§"1"“r‘aﬁ§f’t g’r?s a
tenperature of 150C or higher; and 0D (d%
H&ﬁﬁrtnznqxﬁn¢monauPeEFtEHPeOﬁaé M8
at 200C of 1 MPa or higher. 47

(y} the epoxy resin composition after cure has a

%red

modulus as measured at 200°C of 1 MPa or higher.

47



