AREA MOUNT TYPE SEM CONDUCTOR DEVI CE, AND DI E BONDI NG
RESI N COWPCSI TI ON AND ENCAPSULATI NG RESI N COVPCSI Tl ON
USED FOR THE SAME BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The present invention relates to an
area nount type sem conductor device, and a die
bondi ng resin conposition and encapsulating resin

ARPRPASUKIr ORy b egEﬁ@éoﬁB@c“P@ﬁEDEVfEﬁcrAﬁé | O OéoMFNG RESIN
Rel ated Art As the electronic insiruments are recently

COMROSTY (MBAN B ENCAPZESA@NEGIHEg et oMeD St BODEED FOR THE SAME
exhi biting higher functions in market, sem conductors

(hereinafter it may be referred as an integrated
circuit (1C) are nore highly integrated and surface
nmounti ng of senBXZCOReRCEDP CevIdesINHSNEIGafter it may
be referred as a package) is pronpted. An area nount
type sem conductor device is devel oped as a novel
faorm of cka%e and preference of sem conductor

Figddh C&s b RVEREAGRf r om t he seni conductor device of
a conventlonal structure to the area nount type
sem conduct or device Specifically, as representative

her
?Lga ggrq%f% array ?é?%?%% g%&;e err%d%%sa53@¢§% type
sefl@ohhe ceBirPds6ake, PacKage i d helRi Q‘Q{]tr%rSJ_rneE%ﬁE)%gi@%on and

CSP) , which has smal | er size than ey are
enphoposedisg 8estn oBRbodennod ebctiheopatkageahayi ng a
greater nunber of pins and hi gher speed, of which the
conventional 1 surface nounting type sen conductor

devi ces represented by the quad flat package
Degraiethant ef tbeeRebdtad &FP) and the small  outline

package (SOP) are approaching the limt since the

mounting nethod of the conventional surface nounting

type sem,conduct or device has.the el ectrode .
ol arbomee e s SRR R F i EECBR G pagng smaliex

51&egsanhhglehegkrQgggﬁég gﬂhye931£§kfﬂgf59&%@£OH@HCEDSHS in

market, semiconductors (hereinafter it may be referred as an
integrated circuilt (IC)) are more highly integrated and surface
mounting of semiconductor devices (hereinafter it may be referred
as apackage) ispromoted. Anareamount type semiconductordevice
is developed as a novel form of package and preference of
semiconductor devices is shifting from the semiconductor device
of a conventional structure to the area mount type semiconductor
device. Specifically, as representative area mount type
semiconductor devices, there may be the ball grid array
(hereinafter referred as BGA), and the chip scale package
(hereinafter referred as CSP), which has smaller size than the
BGA. They are proposed so as to meet demand of the package having

agreater numberof pins andhigher speed, of which the conventional



I C. The area nount type sem conductor device has a

structure that a sem conductor elenent is nounted on

one surface of a substrate such as a rigid circuit

board as typified by a bisnaleimde triazine

(hereinafter referred as BT) resin/copper foi

circuit board or a flexible circuit board as typified
Lm.de_r.esi . nper foi.l._circuit bo :

sukyfgc%hglgh%élt% ty;?m s%trrf og{l ace dteﬁré_ es re%ﬁ?se%ﬁ%g by the

g fFace ef ctkaaec' ﬁék‘éinQ?é‘ég réﬁePPé&ieQS by and the small

encapsulate the use of a resin COﬂpOSItIOﬂ

oulthe nld kez k 4k 1 B@P Ptaﬁ%rap%‘fcfz?&ﬁrﬁf tBQQﬁh%rB?ﬂ{cén@H@fm%@nt ing

surface of the board, sol der |s are forned in
mefrdwoal beél tha @orgiarnt ipatdlesnr fakecamperit pheralpPakhacdns@dctor
t hat when the sem conductor device is nounted on a
degiiiceuné s bdsr élkotrobde asentwoement ers deamsyurtdieng structure
surface having the solder balls forned and the circuit
OfbéarBCarféﬂu%o%@@d.elq’ﬁbr@d@c@md@br pgngelkent £ odm syctunal the
mounting nethod is a matrix structure, thus, the area
aving the IC nounted can be utilized to take the

nunber ST BULRGAE O O HHC S CHORhE SAha Shgucture
th(%ltﬂe Stsrelllrﬁtclg %iu(gto@eelaerm%%m%t c],;n]y e(%g c? ug{lﬁface of a
% T rate sucC

ucture using as a

sulb%@‘i_iaft%ar@_l@{ Lhea l]':iﬂfl@sct:l.g%uﬁtﬂb%cfeﬁtcﬁ 19 wountesthe by a
sem conduct or elenent is also invented besidés the

biahaveimeati oretr OlgankeecthhClielr hopdiSad ad A resin/copper
nmenti oned above, the area nount type sem conductor
fodeviccechas aostduct ur ef lofxlwie siurduaide bercapssl aypbidied by
fornf, wherein only the el ement nounted surface of
a RCPﬂeij@ainr%inéﬁc appesdiof 1 Iritsaigseoatd aardsile element
npaosi ti on wi t hout encagsulatlng t he sol der bal

mOleFﬁédsglaﬁ%%e Ehe 9%&% Y it |S9~1rfapﬁeoﬁé#aer circuit board
uch as_ t)h

lsaﬁognc pSLIEﬁq%1 LS5 5& gEEaB%%t:§§V§F59gaéﬂ@p8?ltlon

orpm&riitklé(? On the other surface of the element mounted surface
of the board, solderballs are formed in parallel in a gird pattern
or a peripheral pattern so that when the semiconductor device
is mounted on a circuit board for the semiconductor device, the
surface having the solder balls formed and the circuit board are
bonded. The electrode arrangement of such a mounting method is
a matrix structure, thus, the area having the IC mounted can be
utilized to take the electrode, which is advantageous for
increasing number of in-put/out-put terminal and downsizing. As
the structure of the area mount type semiconductor device, a
structure using a metal substrate such as a lead frame or the
like as the substrate to mount the semiconductor element is also

invented besides the above-mentioned organic circuit beards.



sol der ball forned surface. However, since an

encapsul ating resin |layer having about severa
hundreds of pmto several mm is forned on the el ement
nount ed surface, the netal substrate substantially
has a "one surface encapsulating fornf. Wen only one
surface is encapsul ated, due to the i nconsi stency of

th I d th h Kk bet
organte SERETParS 2BP%ser BNeasets BCS and Vet Selp saauctor
deRriQuG], Of, té‘@rﬁ@?ddfbncgﬁpoéhé' Qﬂrfagé pr%agg.ﬁ'lgglng form",

shrinkage upon g and curing o he r

wheaesi A DR, tWar Ragsnd s | nkehYelio Pf-GRUsedsi Rilh&oard is
sem conductor device right after nolding. Al so, upon
enpaidsorated thecisokder udONdisnga orrelshey chdmpibd i boe dwithout
for nmounting the sem conductor device, crack is

encapsed aitn nghdeseni dondatl dordedisce Ghue .t 00hhg ocetsesaally,
whi ch i s generated when the sem conductor device,

thgheetph swodistatre surlpresehe ignd He-amenbeobbiect idte nay have
device as the cured _product of resin conposition of

ang ﬁ@cééﬁil%%ﬁﬁ%trc?‘rsJeré%aéf@ra%o?]%%u’ﬁ R tifrle tepg of pm on the

P A AP O R e
t
re%\é%ggég% ?a!zfn(g gk%m% g%%‘%%%:e*ﬁ "Esé,tm Lo several mm

r n e
a0 ool s, st

subsZabliaang adhe handuRgamBtaidalsia it Fpeheasaetherdonly
adhesion strength (for instance, see JP-A No.

on209dr 123 Q5FnqEps2t B)edy elust tditdéek ihoveyestenacy of thermal
| ead-free solder having higher nelting point than a

exponvénti andl thotmel shrimuraadiaigioprudde oﬁ:genﬁt:h@ubstrate
vi ewpoi nt of the environnental concerns. By applying
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d b han_.that of .th
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cohPBs$ %E"Wéﬁa\% n%Vi CEA) 8 be ’E%‘&%te'dnﬂn 984S §888Sonductor

si gni |can current” situati
device right after molding. Also, upon performing the solder

bonding on the circuit board for mounting the semiconductor
device, crack is caused in the semiconductor device due to the
stress which is generated when the semiconductor device, wherein
moisture in present in the semiconductor device as the cured
product of resin composition of the semiconductor device absorbs
moisture, is subjected to a high temperature environment during
a solder reflow treatment and the moisture guickly evaporates.

In order to solve the problems, an encapsulant using a
resin excellent in heat resistance and adhesion (for instance,
see Japanese Patent DApplication Laid-Open (JP-A) No.

2000-302,842, p. 2-6), andadiebondingmaterial having increased



Therefore, demand for inprovenent in the resin
conposition so as to inprove reliability of the
sem conductor device is increasing. Devel opnment of a
sem conduct or device excellent in reflow crack
resistance is desired. Furthernore, recently, a
sem conduct or devi ce (package) having elenents of

i fferent func% ggs or the |ike nounted

B P EEIENopERT t DDA TR HSGheF f“*uﬂ%tu%%%fl%?heom D.
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2852“0%3 Ml ede REraeh o AT R Srd s i Pa el fuanes
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st acke ement e stac pac age i's a pac

fﬂMﬁ?%@l‘env@EH%@Lnﬁ%Tf G@@‘é@ltvgrro%lrrl%mﬁtlscgflceghfsf er]ﬁn applying
functi ons I nst ance, Ogl c el enent, a neno

t1e eaamf@éetslaﬂdeﬂsemoaﬁ@lﬁ@;tcdﬁ@xéﬁédt@r@nn@@@_gsaovlge Q._rncreased
the like and each elenent is bonded electrically in

byoaldent 20 eXxhihbhnttHamofitdresconveet ebfia Ciseidey.. | Retdé s there
case, in order to avoid increase of thickness of the
ipackegeldudhed seackbadltyhet tihieckamisonfiucher device after
sem conductor element itself to be used for the
A ding @ﬁéﬁﬁﬁﬁesna§l§@l§é§ﬁgﬁéﬂ tehaye tHiGEerftor situation.
Ie bel o cas Ther eby, the

TR RG AU CEOR | ERENtTPERT BT SBt e AR on 50
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area or e enent bonde
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area, wherein the seniconductor elenent is nounte

reflefeasesx Theiebynce! i6ausesreyncrease of stress
i mparted on the sem conductor el ement bonded directly

on t hBustbstmate, Faudrtery, si aceitdedsendcaiwuicicornpackage)
el ement has the above-nentioned stacked structure,
havliage edements| of diffarent aberct Bues ta@r dlvh lidkesowynted on

it has been difficult. to maintain or inprove
theePRRA APTYCBf 18 Mdc e heRed Padkiigiadighathdiugction of the

semiconductor device. As such a package, there is a stacked
package (hereafter it may be also referred as “area mount type
semiconductor device mounting a stacked element”}. The stacked
package is a package wherein plural semiconductor elements of
different functions, for instance, a logic element, a memory
element or the like, are stacked via an adhesive or the like and
each element is bonded electrically in order to exhibit functions
more efficiently. In this case, in order to avoid increase of
thickness of the package due to stacking, the thickness of the
semiconductor element itself to be used for the stacked element
may be designed to be thin, for example below 200 pm, in many
cases. Ther‘eby, the semiconductor element (chip) itself becomes

fragile. Also, coupled with downsizing of the package, a ratio



SUMVARY OF THE | NVENTI ON An object of the present

invention is to provide an area nount type

sem conduct or devi ce nounting a seni conductor el enent

or a stacked el enent having high reliability when the

sem conductor el enent or the stacked elenent is

mounted on a surface with the use of a | ead-free

r d i e ndi_n resin.co sition.and a

ot R oA i ST e G

suPR¥RL Y PG 13eM canductor (devie®sihlk«Thg rBEeSeRtcrein  the
I nventi on provi des an area nobunt type sem conduct or

sef8 RSSO IRY d Sdritth 121 8 WRSNTRLE, 1 APfe@s SE&M QPRAUELOM it causes
el enent nmounted on a surface of the substrate via a

indireakendf ng- rgastMpaotpaset it samndcsnlistast idlldment bonded
having only the surface of the substrate nounting the
digemitdgnductibe slubsematencapsukated swhth the ssmaiobndnctor
encapsul ating resin conposition, wherein an elastic
elppgultusasftihe ahca preodionast sthekades bowdi wee r édiare are a
conposition at 260 Cis 1 MPa to 120 MPa, an_el astic .
lofpafl tREeBFagetur i iredaetiorer AN enclpd@sabrRy fésfacult

conposition at 260 5 C.,is,4Q0 MPa to 1,20 a, and a
oy R RAP L Bba nETET B0 SR FoP Tt hiee ikt Ssedg: as 2
whbfe encapsul ating resin conposition at 260 Cis 20

ppmto 50 ppm [2] The present invention also provides

an area nount type sem conductor device as nentioned

above, wherein the area nount type sem conductor

devi ce has a st ackpdvgkensnt Tstrugtmneronn which one

or nore sem conductor elenents as sane as or different
fromthe above-nenti oned semn conductor el enent nounted

on the surface of the substrate via the die bonding

resi AncORPESEL PHrEhara sgrtthénveptAaPadidrtq mrovide an area
above-menti pned sem conductor elepment. [3] Al so, the

moBPEdetRe PRVEAPTARC brb ficdes AR e di Hgiheyidrctor element
orSOUPOSLLLRL4 USSEL SN, A AT MUY Y4BT 138 SRDIUGHEE che
semiconductor element or the stacked element is mounted on a
surface with the use of a lead-free solder, and a die bonding
resin composition and an encapsulating resin composition used
for the area mount type semiconductor device.

[1] The present invention provides an area mount type
semiconductor device comprising a substrate, and a semiconductor
element mounted on a surface of the substrate via a die bonding
resin composition, and substantially having only the surface of
the substrate mounting the semiconductor element encapsulated
with the use of an encapsulating resin composition, wherein an
elastic modulus of a cured product of the die bonding resin

composition at 260 °C is 1 MPa to 120 MPa, an elastic modulus

of a cured product of the encapsulating resin composition at 260



conprising a substrate, and a sem conductor el enent
nmounted on a surface of the substrate via the die
bondi ng resin conposition, and substantially having
only the surface of the substrate nounting the

sem conductor el enent encapsul ated with the use of an
encapsul ati ng resin conposition, wherein an elastic

oT0d f duct . of _the die bondi, in. .

Capblf i1 T 126080 B75 5 Ba b 10b WP U Frg fHicient
! . | ! S bondi S

SRR oe T A B B ol QHEOERTale for PR SR on o

2 doy pe: i%e@hC%@%UQBO%OdEEEQG has a .stacked el enent
structure, in which e or nore sem conductor

el engnt srTias pRERnasi MYet {derant bretidéhen area mount type
above-nenti oned sem conductor el enent nounted on the

semiichacectof: déeisakst maheivhadtdieow e wherdingth€sitea mount
conposition are further nounted on the

ty@leovermmentidontdrséaitoadues or wlarent elldhenfustiraecture, in
the present invention provides an encapsulating resin

whd GlpeReE t4TofO US et igroni GrEa cABURN LBype Sagie as or different

sem conduct or device conprising a substrate, and a
froBntBenabeYormeRt enpd FolHEQIHRE A KA Joured on the

sE{BEeaRt: T o a oy LRE SiF (RCEBIY mergn conposition
ST R B R R RO R SR onceong gment

conposi w10, YWSHeEBeAn i ficAtlilch PRMH 4Ss 914 K &thg resin
product of the encapsulating resin conposition at 260

cofipbs1400nVEa=t0ofdr280 Maa andnad thRpenkmiexpanstép device
coefficient of the cured product of the encapsul ating

compgiinlognpositstomtat, 26@ € ssmPCoppgnrtor Sl quemt Blinted on
The present invention also provides an encapsulating

a yesiareehpdis sLBAT A3 LABHLS @gédiﬂeﬂabvépllme“ﬁeﬁw tpBpapéhion,

unt type . m conduct or device has a stacked el enent

angy ATASHD E i) Moni L Th PRy b Pe SErEGRd: oihe Substrate
mo%k%gggtéhéﬁééﬁyp%ﬂ§%d%%xdéiéﬁéggtegééggulated.with the use of
an encapsulating resin composition, wherein an elastic modulus
of a cured product of the die bonding resin composition at 260
°C is 1 MPa to 120 MPa. |

[4] The present invention ailso provides a die bonding resin
composition as mentioned above, wherein the area mount type
semiconductor device has a stacked element structure, in which
one or more semiconductor elements as same as or different from
the above-mentioned semiconductor element mounted on the surface
of the substrate via the die bonding resin composition are further
mounted on the above-mentioned semiconductor element.

[5) Further, the ©present invention provides an

encapsulating resin composition used for an area mount type



t he above-nenti oned sem conductor el ement nounted on
the surface of the substrate via the die bonding
resin conposition are further nounted on the
above-nenti oned sem conductor elenment. According to
the present invention, a die bonding resin
conposition and an encapsul ating resin conposition
[ r e t stre roperty, and sol d
s Peor da i S 2B s3hn 3 RIS LDRRREY SReriTe Hhocor

el@'ﬂé@ltt' REuheERESRAIHLE LRaR Bfeché%rﬂl‘b%@fa‘%%ajsrla a die bonding

tenperature. Al so, by applying the die bonding resin

re&amPeshbb ot abf, t4he] engapsHtabing KLsidy ¢RMROshe i Ay Qfce of
the present invention, an area nount type

theegubendu¢tonodevioeg tmmnsﬁmﬂmpﬁﬂuﬁﬂﬁﬁumm@u@mareﬁb@@@ﬂﬂated
or a stacked elenent having high reliability when a
wisdnitbendie todr the ererap s sl atoing egsan a@ospe$ackonwivterein an
the use of a | ead-free solder even at higher nounting
elpsiper apdpéushaf @heuEshvierrdutialof dfse carapsudanibg resin
obtained. 7 BRI EF DESCRI PTI ON OF THE DRAWNGS In the
CORPOSHARTI AG dPAW figds EP& Mfaj §051sRBnHFRe and a thermal

f
e%%?ﬁ}&?%ﬁ%%?ﬁf RS Obnar ?Lﬁ%eeeipéf@%ﬁs&na%?&% °BFaRghiating
re%rigl ts_ZLtH_?bn 25ChepabiC, %{? Seﬁﬁ%bogé }%Ilnew of an

rea ITD sem conduc ce nount

St ackegl ﬁﬁ@'}?ﬂg SRMMvEINRG ont &@sé%&&%%@f encapsulating
el ements. The nunerical synbol in each figure refers

rels@nt dtend@d 4 oMb @ s mekit oreRCapsvk athrg eiest e G2eaUid@ht type
product of an encapsulating resin conposition) , 2: a

sesulpshdatéepridenhcadimsia ethaked ¢beemedtpradust, dh ghich
di e bonding resin conposition) ; 3a: a first adhesive

omeayérqu:'f— @@rﬁe@:ogslﬁ@@@@tr oicmente aondimagas s flifferent from
co osi tion . a second adhesive

Vridit Or@%ﬁ@ﬂﬁcoagmsor.e.lﬁﬂengefm%%mepofrhe surface
ofetl'redSHBStrate %l%gtclggga% cﬁr}ldgu%és?{n ?:lé)gnnentlit&)sc/)graregfurther
nounted on the above-mentioned semiconductor element.

According to the present invention, a die bonding resin
composition and an encapsulating resin composition which are
excellent in low stress property and solder crack resistance can
be obtained even at higher mounting temperature than the
conventional temperature. Also, by applying the die bonding
resin composition and the encapsulating resin composition of the
present invention, an area mount type semiconductor device
mounting a semiconductor element or a stacked element having high
reliability when a semiconductor element is mounted on a surface

with the use of a lead-free solder even at higher mounting

temperature than the conventional temperature can be obtained.



sem conduct or device; and 9: a stacked el enent.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON An area nount
type sem conductor device of the present invention is
a sem conductor device conprising a substrate, and a
sem conduct or el ement nounted on a surface of the
substrate via a die bonding resin conposition, and
substantial | ¥, §¥' Bgﬁcﬁ?wx&@%? ARCE AT
substrate noun enlcondu or “elenen
encapsul at ed mnth the use of an encapsulating resin
conposition, and by applying materials such as the die
bondi ng th@shecéﬁﬁ9§§hhg06ra@1§%§?d product of which
has an elastic nodulus 8 at 260 C of 1 MPa to 120
MPa, and.tlhesensapsutiatc rgosessacteonpdSiitdwoaf ad £k thount
product of which has an el astic nodulus at 260 C of
t 4@0s&Pacondlc R0 dviRal aandoant heg rmakbemipangiionor element; and
coefficient at 260 C of 20 ppmto 50 ppm the area
mount FI§pe& @ %@M@@tm Crééﬁréécéﬁoﬂﬁg Wresseh@n area mount
i nvention having high reliability when a
CyPenf eBhaoetortef éjr?é’r%th BOHBLRPEF sRhagkedry Reenl CRMPKRd S1ing
d-fr e sol der can be obtai ned. Also, the

t“%?é&”ﬁ&&ﬁﬁufﬁﬁé $i ﬁp@gﬁéuctor devi ce of the present
'nven&hgﬂu%%¥1%%!%f%ﬁgf§%§%% g?gﬁ?gfg%L5§fg€heEBllow1ng

one or nore-sem con enents as sane

1:0h QhEBE%ﬁ@BtEh@”keEBﬁ ahoverde i oned semacoadeabahlating
el ement nounted on the surface of the substrate via

rdshe ébeobondi tig) y esi N seprpesi-ki, o: aheadnsdiher 1apeuntedured
on the above-nmenti oned sem conductor el enent.
er@meﬁnafE@d;e&h&m@n@53@$lmnmmpbBQlemDL e exiplim@tinedhesive
in detail. A die bonding resin conposition refers to
lageredp WUWSMQC%OW@ cHebbrEgiaIsERS EOFRRRQEition) ;
el enent and a substrate for rodu0|n a sen1congucto

2 §eGPRe 2RI iE EJF‘é’?ént41 AVERRT oAU 0F S1eBEkr| 47+ 2 first

séﬁf@bﬂ%uc%%%deeéggﬁ%g 8 aécgé%g%ﬁugé%%coﬁ%uctor element; 5:

a golden wire; 6: a solder ball; 7: a resist layer; 8: a

semiconductor device; and 9: a stacked element.
DETAILED DESCRIPTION OF THE INVENTION

An area mount type semiconductor device of the present
invention is a semiconductor device comprising a substrate, and
a semiconductor element mounted on a surface of the substrate
via a die bonding resin composition, and substantially having
only the surface of the substrate mounting the semiconductor
element encapsulated with the use of an encapsulating resin
composition, and by applying materials such as the die bonding

resin composition, a cured product of which has an elasticmodulus



conposi tion being used has an el astic nodulus of 1 MPa

to 120 MPa at 260 C. The formof the die bonding

resin conposition may not be particularly limted,

for exanple, there nmay be a resin paste, a resin film

and the like. The resin paste which can be used as the

di e bonding resin conposition of the present

o4 Mgntionaghergialien id By benor ehel Lol 88 3. fify -osin

ondi ng rési n paste) mai nly conprises a th rnoseﬁplng

cdnpdd akdh aaf bhied pandidS oehghach afdzed Lo bpal nddflus at

cured product of the resin paste has an elastic

2gmegldiss0d M oMP2doME20 P tHe B0 ExpdhSion coefficient
thernosetting resin used for the resin paste is a

atgeder at dtheonpsettid 1Y pes} NcleoppPHaSinbgna tyesisemigdonductor
curing agent, a curing accelerator or the like, which

davdyenoff bkeparesent arvwertiimint ddvidgweieh, reliwel they when a
material is to forma paste, it is desirable that the

SOFEICONCAIC O ERemenhei foBeRREAg Pes? nsuBLage &g use of
state at roomtenperature, Herein, the elastic nodul us

a ileadeddGe FF &N 0PFORPHG MRinner: after a resin

[ i ed Tef | d h .
ave ALSPaL e “ASHm Ok FchdPR G TAEBUN E5oRmigHiCE of the
. | 1 . '
PO Lo R ORI OB GUIAIA LELuBirg, i wnicr

orfd 84ehSFN NG IRNRIRIUECembRE s€XRMAMR 1€ L£diAft@he from
oven, the resin paste cured product is peeled fromthe

theedibove -fidd aden a@eehi sbaatict Arsslipleh tohotthee Qbhat iedurface
resin paste cured product having a length of 20 mmis
ocfingas anbdthby trearstbé dikdaydiany cesvnstoglcasttiiontgre further
measurenment at a frequency of 10 Hz by increasing
mopERselr fhuichef phrVeoDeCtLenggdosenacoacpater oflsMenki n.
to calculate an elastic nodulus (hereafter it may he ,
r ef erffeé”c?%?%tes’%'ortg&eprﬁﬁamcu%ﬁ“""a‘tg‘t%% b gegplained in
goklgnnosetting resin used for the resin paste, there
may Bbe an epoxy resin in liquid form a conpound

havi ng Qiireadbﬁﬁhing resin composition. refers to a resin
composition which bonds a semiconductor element and a substrate
for producing a semiconductor device. In the present invention,
it is essential that a cured produét of a die bonding resin
composition being used has an elastic modulus of 1 MPa to 120
MPa at 260 °C. The form of the die bonding resin composition
may not be particularly limited, for example, there may be a resin
paste, a resin film and the like.

The resin paste which can be used as the die bonding resin
composition of the present invention (hereinafter it may be
referred as a die bonding resin paste) mainly comprises a
thermosetting resin and a filler, and is characterized in that

the cured product of the resin paste has an elastic modulus of



pol ymeri zabl e functi onal group such as various acrylic
resins, nmaleimde resins, triaryl isocyanul ate having
an aryl group or the like, or a cyanate resin in
liquid form which can be solely wused or in

conbi nation of two or nore kinds. As the epoxy resin
inliquid form there maybe, for exanple, a bispheno

@IPtayQ:e %E%X&?r es Ny 8 bbSphlel{] thEa tré/cpseﬁ erre%%lnn used for

sphenol Yyp€ epoxy fésin, an a cyc |c epoxy

tHe %Je%’lna as@leI E_)Qacti §?1§@P§l’ {ﬁéhg%sré?n:%'rﬁ/(f élrﬁ@oﬂ‘%srlslng a

type epoxy resin in’liquid

rddi@,campeundy hayd g, & adiiedy ae@bm%té@béﬁ friatiienakhich
group, there may be alicyclic (nmeth)acrylic ester,

mad! inphabecpatieth)aelyl Lemeséer, HﬂﬂﬁﬁﬁﬂCsﬁﬂﬁkhk@@fmbk@rial
ester, aliphatic dicarboxylic (nmeth)acrylic ester,
isartendidrm di eastiexyliitc 1s( mesh)raddeylthetesher material of the
mal ei m de, an allyl conmpound or the like. As the
tlt%ramtrl@gl mesan| iguid &okiuihetteatmypibaoom temperature.
3,3 ,5 5 -tetranethyl -4, 4" - d|cyanated|phe(¥Inethane
2. 2- bl gegeéyaﬁd}%ﬁﬁéﬁ{}pyﬂqx% is measured in the foilowz.ng

m%agérbls%g %Yanatephen %%Siganew gég%af %ﬁﬁf 3%: name)
sh% tty’P§h8¥$ J?d*tkl?%!f @:erpgk a%otu%% fﬁ%ﬁaetl?l%lt Lthickness

resin or i nvention,

oﬂ @@6 W@&Ii&gec! B?'d%ﬁﬂugs%k EQ&@%@%miz@@&nttlﬁl@pef@% BkBmple
m xed as the thernnset?lng resin for the resin -

30|0fa§hatég the sextenttthat nps apgidd e et e rr€simple 175 °C,
paste do not decline. As an exanple of the

int dmeprresetitienge s €sipa s tiencsodd grbdontats peehed drpert@teifeflon
to be used together, which may be not particularly

(Qriadiet papel hereetray Abéa@nl@p'e%theegbﬁasa@ﬁ regin paste cured
pol ygl yci dyl ether, a blpheny type epox%%re5|

PO 1Y B BT e8iTH! 1A MRS GE MOAEES & Yosynanic
v1§rc§|e{iﬁs%ll};&gehen0| J?egléec?tr}]a % t¥9equ88é¥ rf%é ﬂ‘z }:?y PLH%@%'&{Slng
temperature from-100°Cto 330 °Catarateof5°C/min. tocalculate
an elastic modulus (hereafter it may be referred as a steorage
modulus} at 260 °C.

As the thermosetting resin used for the resin paste, there
may be an epoxy resin in liquid form, a compound having a radical
polymerizable functional group such as various acrylic resins,
maleimide resins, triaryl isocyanulate having an aryl group or
the like, or a cyanate resin in liquid form, which can be sclely
used or in combination of twc or more kinds.

As the epoxyresininliquidform, theremaybe, forexample,
a bisphenol A type epoxy resin, a bisphencl F type epoxy resin,
a bisphenol E type epoxy resin, an alicyclic epoxy resin, an

aliphatic epoxy resin, a glycidyl amine type epoxy resin in liquid
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i ncl udi ng phenyl ene and di phenyl ene structures, an
epoxy resin containing a naphthal ene structure, a
di cycl opent adi ene type epoxy resin or the |ike
obt ai nable fromthe reaction of bisphenol A,
bi sphenol F, phenol novol ac or cresol novol ac and
epi chl orohydrin. Al so, a nonoepoxy resin such as
n- butyl . glycidyl ether, versatic acid glycidyl ester,
foggyfgﬁghgxﬁég?'ethyl hexyl gl ycidyl ether, phenyl
gl yci gyl et Qlycidyd. ; :
homy e Sopo S E TRy M/ il cad pEl Rl BN cynctional
qrd®pan t8%3EPke yobea sMBkei-mide (keShNackhere @BYeRe 8liphatic
bi smal ei m de "resin such as
(mNtN) ac4yd'icdiepheny| arbhanerbi(seBhebiirgeic ester, aliphatic
bi s( 3- et hyl - 5- et hyl - 4- mal ei m dephenyl ) net hane,
diZa2bbig[ld<( 4- (mwedtéi) gicdepienoxys preny|  poopane oditheboxylic
i ke. The containing amount of the thernopsetting
(megsil acicy lipresbenblna 20imdde, laesslwyihceongperd an thikelike.
amount of the whole resin paste. If the containing
amounts oftheheCY MR D s ELBIRg HesilAdUils otR™™of fRET&bdwy be

range, ,the resipn paste wth increased viscosjt poses
3, o Sobi SHErRTEbaling: b GULCKASaER SEnaPR IBREITRe br

he. like. As ri agent in the case of using the

2’25%%?(ﬁégyﬁnaggpﬁﬁgy?ﬂanggé?fing resin for the ?esin

Z,Ea_%ti%’ului?éﬁa@ﬁhgﬁgl) EEEaHé?”@'rﬁavcﬁLd@%ﬁ@é Cva88kR resin,
ar I'am de, a

al 1 phati c”am ne, mati c am ne, dicyan

a 1l GAtIXyA iteyp@t‘&fﬁrgﬁktfwéazhﬂ% SO, E tGeboyatdie resin,

anhydride or the like. The containing amount of the
a bdsphgnagent tiypedeffanetdebyetiheototiaé hikber of epoxy
group of an epoxy resin/the total number of active ‘
hydr oferrhef paeganktngnverfeinn o sheunpagtagaatrediein solid
hydrolysis if the curing agent is acid anhydride or ,
forRe | itjes ™ tARRCHay bR MiePerabisA AR Ehe Theddesesftipggresin
to 1.2, If the containin nount. exceeds the abav .
FoFaB. o HERP T 0d SEAREE NED Rbot 1o 16 G dentiy hprresin
pa%Q% GOUA HeRbine. as an example of the thermosetting resin
in solid form at room temperature to be used together, which may
be not particularly limited, there may be an epoxy resin such
as polyglycidyl ether, a biphenyl type epoxy resin, a stilbene
type epoxy resin, a hydroquinone type epoxy resin, a triphenol
methane type epoxy resin, a phencl aralkyl type epoxy resin
including phenylene and diphenylene structures, an epoxy resin
containing a naphthalene structure, a dicyclopentadiene type
epoxy resin or the like obtainable from the reaction of bisphenol
A, Dbisphenol F, phenol novolac or cresol novolac and
epichlorohydrin. Alsc, a monoepoxy resin such as n-butyl

glycidyl ether, versaticacidglycidylester, styreneoxide, ethyl

hexyl glycidyl ether, phenyl glycidyl ether, cresyl glycidyl
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anount | owers the above range, heat resistance and
wat er absorption rate nay deteriorate, which are not
preferable. As a curing accel erator and curing agent
in the case of using the epoxy resin as the
thernosetting resin for the resin paste, there may
be, for exanple various i m dazol e conpounds such as

S tadey 31?3°'leg39%%§%i”€9% SE Ty he HGF Skt figheo used.
As' Q}ld@;Z o@é%glé%gé‘é%&:ﬂ{ tttPl%rJe !ﬁgg eél a%ﬁ@ﬁalelmlde

orisocy urlc aci d fi'on type i mdaz suc

redifh di 3MIR0- 652 Met Ry |- (i qaz@il%h(e%)y}lm%ttm%e$bﬁ%}n§§bBﬁlde,

, isocyanate addi ti on type thereof, "or the |like, which
bigEp-behysed-makape- @Fmamemm‘aepabhgm;m&hﬁaﬁ@nt ai ni ng
anount of the curing accelerator and curing agent is
2, préfierldbl(y-02021im BepbehOxwh Penyl horespeet ot othbéelike.
amount of the whole resin paste. If the containing
amounthe s coptashinge aalpovd rahgéhec rhabiniaseyr by | awim  1is
and pot life nay be deteriorated. As a polynerization .
PredetreLyr 26 of %éEFéswhtlba%Et@wF e thead®Ogrt (1f fge whole

repARAaT °1un§Fo Gn ?ﬁigghégﬂﬁﬁw{?ﬁgﬁ%%m%ﬁ%%?Sm
15%({& Q% th% x?eulrgn{;¥ pc}))l@ Jgesdlﬂ %%}SEG Cﬁé@égﬁ%d 9Sgg081ty

for genera radi ca yneri z |on or exa

tyr p [ u n
o388t ibsthn 0y Relegiy ool kor sy siggie on

1ipel.ynerization initiator is preferably 0.001 % to 2
wt% w th respect to the amobunt of the whole resin
past eAs afcihieng @gaaitniing tiourtsd e foutsiafy the apoxg resin
range, curability may |lower and pot life may be

asdéher theamedet psna s imgt watEly stesim pagteaséhere may be,

using the cyanate_resin  as the thernosetting resin
forop=ifel ¢ ed Hhﬁﬁg%éc FeEre ﬁé&PBétlcf%‘Fl%%arﬁﬂO@atéc amine,

dlg?/ggldll!algnlgonpl aex éfgahrl:%c’xi?lolpgerac%%t %llhycc:l?:tagggteo compound,
carboxylic anhydride or the like. The containing amount of the
curing agent is defined by “the total number of epoxy group of
an epoxy resin/the total number of active hydrogen of a curing
agent or a curing agent after hydrolysis if the curing agent is
acid anhydride or the like}” and may be preferably in the range
cf 0.8 tol1.2. If the containing amount exceeds the above range,
heat resistance may decline significantly. If the containing
amount lowers the above range, heat resistance and water
absorption rate may deteriorate, which are not preferable.
As a curing accelerator and curing agent in the case of
using the epoxy resin as the thermosetting resin for the resin
paste, there may be, for example, various imidazole compounds

such as general 1imidazole including 2-methylimidazole,
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zinc acetyl acetonato or the |ike. The contai ning
anount of the curing catalyst is preferably 0.1 parts
by weight to 1.0 part by weight with respect to 100
parts by weight of the cyanate resin. |If the

contai ning anount is out of the above range,
curability may |ower and pot life nay be

d.. 13 As fill t t
eﬁc&f” Wy eé)lgﬁ i norgan: c 2e][phﬁ°é(rl “and'© ZC IyrolrJg’ %ygroxymethyl
mfel')giaar%g)lrl'e A§~é ﬁ”_q%g?‘%gg{]&ag%3|lggégg§ruler néa r 158cyanurlc

adaender, %@@Q%Eoﬂomﬂer,tﬁﬁé”‘nU”ﬂHQM@@ioP& the @d@% as
fused silica, crystalline silica, silicon nitride,

2 ,al-gliafancAleuninaecnhiNige dazbake (o t-Behkil ke-tAsat Dee,
organic filler, there may be, for exanple, a silicone

iscesiamata hddiofode yresthesaoh, or the 1ike, which may be used
aspol ytetrafl uoroethylene or the like, an acrylic

algsi wrsdechcagbpobyienhy| Tivetdradradaieg amourtie ofi kee guring
crosslinked product of benzoguanam ne or nel am ne and

aqcerleaiadery gadoFur kg W@ntmr@r%@mbmeo Y vés to 10 wts
powder is partlcularl pr ef er abl i nce the silver
lr;%m@rspﬁgst %ﬁaaﬁ G BT oS HoERSGE ( naf the

ke and 1s SI va|I The netal
ety e B il SeoRth EpeUty ity erbANar - cv iy lowes
an‘?:io QUCh 15 ol Yo 'Be! éeEE‘fESEQ%E.that the containing

unt “of i onf'c impurity such as hal ogen ion, alkal

m%‘t al Ak o 1 i€ ilzlak8 ohnint Peatbh| @5 %Wrégintﬂkﬁste in the
resin paste is 10 ppmor less. The ionic inpurity can

cae measusedqgbyt heontengdirodrahagi aghya neddiock Uspndymarizable
hot water extract of cured product of the resin paste.

fuastdonkdr grofipt he thelthermp$¢t#@in¢&§ﬁﬂAIuaereamay not be
scale-like filler a branch-like filler or the I|i

Pagin ayd agd gl 1 rwetp%airﬂgt 68 & Fetalyghi verp §P§<ﬁf§?%%¥adlcal

t th t | t f th
p &FV%%%@%&PSVF S ot e e b et ot Al pSipiELLzation

lnflltlll ' guBlrl eerse ?‘%la}(llg g’enggicﬁ)e 2er: ‘EWeafgkéhe T%%XEHH%ininq
amount of the polymerization initiator is preferably 0.001 wt%
to 2 wt% with respect to the amount of the whole resin paste.
If the containing amount is ocut of the above range, curability
may lower and pot life may be deteriorated.

As a curing catalyst in the case of using the cyanate resin
as the thermosetting resin for the resin paste, there may be,
for example, a metallic complex such as copper acetyl acetonato,
zinc acetyl acetonato or the like. The containing amount of the
curing catalyst is preferably 0.1 parts by weight to 1.0 part
by weight with respect to 100 parts by weight of the cyanate resin.
If the containing amount is out of the above range, curability

may lower and pot life may be deteriorated.
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di ameter of the filler is preferably about 50 pm or
less. If the average particle dianeter is within the
above range, rise of viscosity, generation of

bl eedi ng due to outflow of the resin conponent during
coating or curing can be prevented. If the 14 maxi num
particle dianmeter is within the above range, a

Si tuaglone that AN hesin. paste bl oeks,an Qutlety o @ ganic

eedl e upon coat’i ng the“7es past €,
fllflaér G 'a%u%'fﬁakﬁ% ¢fi1bhe neﬁg'@qetﬂq%a{}% POSSidY e’there
can be prevented. Al so, relatively rough ?Iers and

mdy 1R, fiddrebsamplehentsgd BywakXt si€n 43 Ig}celroﬁ uder, silver
various kinds and fornms can be accordi ngly m xed.

- pdieteed Ncopher patidietl, ea 1 ah ot eowdan dethedsiedibyed silica,
nmeans of a laser particle size analyzer or the |ike.

cdysterldemet ellapar tsTkguen ed Qoricsr tilesinghexeominea e tride,
added as the filler for the resin paste, for exanple,

tag nandhsddike -f | A &he qzAmE 81 pbeti eherdimavdeer fof example,
apout 1 nmto 100 nm,6 a conposite material of silica

3 St GRAGFPELRCP, lué’ﬁl&eg%?ﬁ:’cn anen ﬁﬁ@odaﬁe&raé&ﬁxﬁag.ettgylene

fill h th
of Phes Tidd natrenby o RSttt e Hosl e Ao hBE Y tate

od lcbleelr T t&eo{ r{kepc??)%%cl%)é @Pbeﬂ%ah%%&h' Yor melamine

tre | ane couplin

ar&ygerﬁﬁlaék9&¥ St lane) iakly! gxyn§idane. okl 82808 powder is
organ am no~ silane or the |iKke. InC|dentaIIy, t he

patisieasid yobreierdbecbonsitag pastie valti pbwdearmde wsedty in
in the present invention may be preferably 10 Pas to

pdﬁll@dfsdlmmebepxébenabtyh¢5lfbsand:GSeEaaéy’dﬂ&alable The
viscosity is neasured means of an E type

mafiadc preEer {3 me)y atsez?/ $o iprarRscqpdiset ity and thermal

produci ng theresin paste. If the viscosity of the die
IRt 5

c ste is out of the above range, the resin

ggZEEEgecon%%ﬁ%g%%%Q% % ggn%ﬁélgg%§%fglﬁ§eaﬁégﬁt gf ionic
impurity such as halogen ion, alkali metal ion or the like in
the filler used for the resin paste is 10 ppm or less. The ionic
impurity can be measured by ionic chromatography method using
a hot water extract of cured product of the resin paste. As a
form of the filler, a flake-like filler, a scale-like filler,
a branch-like filler or the like can be used. Depending on the
required viscosity of the paste, the particle diameter of the
filler may vary. Generally, an average particle diameter of the
filler is preferably 0.3 pm to 20 um and the maximum particle
diameter of the filler is preferably abcut 50 pm or less. If
the average particle diameter is within the above range, rise

of viscosity, generation of bleeding due to outflow of the resin

component during coating or curing can be prevented. If the
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is not preferable. In the die bonding resin paste

whi ch can be used in the present invention, additives
such as a silane coupling agent, 15 a titanate
coupling agent, a | ow stress agent, a pignment, a dye,
a defoam ng agent, a surfactant, a solvent or the like
nay be wused, if required, as long as the properties

EJImr ed Elcltelégl & J:arl wrhoéh dnett?irel ggc%e ?ﬁmy% sqtuatlon

résin can be use  esént

tHé’cV%'?l%' QB TRY Q&QrMQ ak?youft‘i%te?sﬁnglr?eedle on coating
'y’ &

pre Imnaril m Xi ng each conponent, m Xi ng an

tHeneadi Agp bt d), e diseatked thieadinucutiskyde hfddeedle
mil or the Iike foll owed by def oam ng under vacuum

tOhd hed idkessibl r dem e mksrdniedel adtsicG medutisedty rough
260 C of a cured product of the die bonding resin

fipdstres avvd Ehnednlberased hausddbypriesame .i nWeht¢onobwatious
MPa to 120 MPa, it is desirable to introduce many .

kigidsuandr Eermdcagohead ¢F eid Hrg by areeice rHﬁgesucﬁtfafs pagticle
aliphatic chain (hydrocarbon chain), an aljcycli

dl@trqevf&ru%n 8F M gddey MRapRE T * 4P e§t9%rcq%ﬁ1ee W%Pﬁéyze‘»r

g}jﬁ;poxy resin such as a hydrogenat ed bi sphenol
O%Athb oxy resin, 1,4-cyclohexane di methanol

di gl yih%\’ﬂdc?%l FS ma]arz](: PQ{IQQJ{% rpr%lp%r)ﬁci' %yl tﬁéPgﬁl’aglbe added

1, 6- hexane

ase@@éh&@éwfo%u@lhe %%s@n%a%a Opspkadigne, taYH@n@PQ&‘é(le filler
resin or the [ike; a conpound such as pol ybut adi ene,

heRAlny S0pEEehecle ROl da @Feapyiidel rad itphabbdonm, a composite
pol yester, polynorbornene or the 1like having a

matadiicd] ofobyierazabbeatuntic onald graoupigweiiwdiamgl iaprganic
acryl oyl group, a nethacryloyl grou an acryl am de

cogrogg.te ﬁlhh@éu&ﬁqibagr@wrgan\;tp@ﬂ errth@r supfage of which

~vinyl ether group_or the Ilke in the nolecule as a

ig kEarssetiithyeésiln. OA §8¢ iLt5Ps effective to use a

| ow S&'flesgu% gg‘é %lfc the A 1ler for the resin paste may be

preliminarily subject to treatment with a silane coupling agent
such as alkoxy silane, allyloxy silane, silazane, organ amino
silane or the like.

Incidentally, the viscosity of the die bonding paste which
can be used in the present invention may be preferably 10 Pa-s
to 50 Pa-s, more preferably 15 Pa-s to 35 Pars. The viscosity
is measured by means of an E type viscometer (3° cone) at 2.5
rpmat 25 “C just after producing the resinpaste. Iftheviscosity
of the die bonding paste is out of the above range, the resin
paste becomes thready or may trickle at the time of coating, which
is not preferable.

In the die bonding resin paste which can be used in the

present invention, additives such as a silane coupling agent,
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but adi ene-acrylonitrile copol yner having a carboxyl
group in the end, phthalic acid ester or the like. 16
A net hod of bonding a sem conductor elenent to a
substrate for nounting the sem conductor el enent such
as a printed wwring board, a netal |ead frame, a
substrate of a glass fiber having the epoxy resin

| ted, lyimd bst s at ,

2 b EToF MR P IRg PRECr 63 IR eTbaT T At 1 AT PRent @ dve,
ST of i U8 T7azP 1SUDST A d

@ G e P e P R 14R8%may be

us%@?V?@tEQ&@&r@@DngéSloﬁ%”aé”ﬁﬁ@“ﬁ%qﬁ@?ﬁ?és aeRLYreg Be the
resin paste on the substrate by point coating with

usthardsaocdf deuktiongedlie or single needle, |ine-draw ng
wth the wuse of single needle, screen printing,
st anpring dae ddredirikess in pastieodndtic tan el esedtinithe present
nmount ed thereon foll owed by heating to cure the resin

ingastéobynapdspobdancdven, faerhexamp bt e prad imivainid y mixing
cure machine or the like. The die bonding resin paste

eagh ¢HE O EseREXLAJaNd SRCARyN B ISt Rardse ap ’Fgée?bmllr

bondi ng bet we sem conductqQrs conprising,a stacked
We B BHBADESFHBL T DO HT | ARGHCCH o R L a0 s Kacuun,

bondi resin conposition of the present invention
Or(%@?e?%%?ter it my be referred as a die bonding

resi nIﬁ idr’%f@h%é{k&% Eigétﬁgrrﬁgﬁm@ t2'6@ $ Sd.ina cured

and a cur eresin, and is c acteri ze in that the

prédied §F adctdief pbhaingstds i lgndtas wan cal ashive & WS the
of 1 MPa to 120 MPa at 260 C. Herein, the elastic

prevddk usives tirasiie edMPantbhe Fobd puitngs deatrebleafd ent aoduce
resin filmis cured for a predetermned tine, for '
mahystsancetefesi mittessortainipredat eprPneticerpagatapad, as an
for instance 180 C, in an oven, a sanple of the cured
aliBBRALFi PR i MalVIieF O£ 380G RPBEN2e #ind st THeddi edrBgture or
th%fiQEgﬁi&t eeg qgg%%vn¥l %ﬁ%%?%%h%&%% gE?§%5§HEQ£o§§ gésin
such as a hydrogenated bisphenol A type epoxy resin,
1, 4-cyclohexane dimethancl diglycidyl ether, 1,4-butadiol
diglycidyl ether, 1,6-hexanediol diglycidyl ether or the like;
a solid epoxy resin such as a dicyclopentadiene type epoxy resin
or the like; a compound such as polybutadiene, polyisoprene,
polyalkylene oxide, aliphatic polyester, polynorbornene or the
like having a radical polymerizable functional group including
an acryloyl group, a methacryloyl group, an acrylamide group,
a maleimide group, a vinyl ester group, a vinyl ether group or
the 1ike in the molecule as a thermosetting resin. Also, it is
effective to use a low stress agent such as a

butadiene-acrylonitrile copolymer having a carboxyl group in the

end, phthalic acid ester or the like.
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tenperature from 100 Cto 330 'Cat a rate of 5 G/ mn.
to calculate 17 an el astic nodul us (storage nodul us)
at 260 C. The thickness of the resin filmafter curing
is preferably 5 pmto 50 pm If the thickness of the
resin filmlowers the above range, a void is |ikely
to remai n upon adhesion If the thickness of the

fil b he. t hi ck
2l EKEEan L 1e 2ok Lage APE LLEKDESE o B rare

dﬁﬁm%ﬁﬁt‘iﬁ?r{ﬁ?@' 'c%ndgpe?t%x“éggmé% d0& ¢ %Sé'b]flrlﬁgd wiring

ere be a polyrm based resin such as

bRQly B fethesifad Py ethenbsitFade hesk n;pc-rsg e HdK@aving
a polyanlde based resin such as a pol yam de resin, a

theol yu:del Medd o esinprefgriaited,i ke, @ 13dmilkdec rs@bisltrelte, a
the l'ike. Anong them the acrylic resin is preferable

b isnedes ian. ddirtliaali nedhesiorswdfs ted a esi thé illihecanibe the die
i nproved. Herein, the initial adhesion neans adhesion

bangliay irgistinabastageriviiercan beenbednductivr leseert lawgntion
a substrate are bonded with the use of the die

maokdi FENEESTER APnFORRER T enaadhR3PVFS beffGie PREPdiCe aLter
bandi n esin filmis sub ect to a cur ng treat ment.. .

ARG A SPE O Toeh PN ST abRS 1940 S SRl BO W (g wich
t hereo LLy, .t a

haec?iy?.%fa@ﬁﬁ sEareloni SRRl B P B rB g igh the

% sﬂﬁtr]'ﬂaé'n@&ayé atgy o i Im@%)gl ag@aﬁglhaeoilﬂ?ﬁe like, a

net acryfic acid ester such as nmethyl nmethacrylate,
scalidnaRithaceybatet Ofs Bankkeles h@esyh Filllbhied, by heating to
acrylam de or the like, and a copol yner of the above
curenthensgsimpaserbanetaotshef aroperel sa hAltsplats, tarein~line
above-mentioned acrylic resin, an acrylic resin
cuysameickdingr oy, tha ackelh i chaeudjLeeéﬁmdmmeﬁﬁ@r paste of the
contai ning a conpound havjng a functlonal roup suc
present éﬁaﬁ?tdpauﬁayabeh§HPbk%¥ @r % png between
r.ou

seftaBauten s cotpdh 2iRoos; §ieskesr ﬁ%ﬁ@e

The resin film which can be used as the die bonding resin

ggeferable By

composition of the present invention (hereinafter it may be
referred as a die bonding resin film) mainly comprises a
thermoplastic resin and a curable resin, and is characterized
in that the cured product of the resin film has an elastic modulus
of 1 MPa to 120 MPa at 260 °C.

Herein, the elastic modulus is measured in the following
manner: after a resin film is cured for a predetermined time,
for instance 60 minutes, at a predetermined temperature, for
instance 180 °C, in an oven, a sample of the cured resin film
having a length of 20 mm is measured by means of the dynamic
viscoelasticity measurement at a frequency of 10 Hz by increasing

temperature from-100°Cto 330 °Catarateof 5°C/min. tocalculate
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18 conmpound having a functional group, adhesion to an
adherend such as a sem conductor el enent can be even
nore inproved. As the acrylic resin containing a
conmpound having a functional group, there may be,
specifically, glycidyl methacrylate having a glycidyl
et her group, hydroxy nethacryl ate havi ng a hydr oxyl

. b | h | havi b | :
D SRS P B RSV G kb FOCB HPOUR Cof ePneCti ke,
ATONGDEI 1 A0- 3T/ LLG A5 £, GORRl YAEL, EQRLALN 06,2 roraby

conpound havi ng a ni e group is particu
5 PRefer abl em A £ANERd NN |a{@d o O N8 RGHY IA1G il @Y rs the
containing a conpound having a functional group nay
apdete Ranpartkcubadlys liikdltedo bemadn Spyhadivedlomt %f the
of the whol e anobunt of the acrylic resinis
t hproddrersabd £ £ heores ipr 81 bn alslop ebisvit 96 8boB6 ratride | the idickness
contai ning anmount is within the above range, the die
ofhdlrdi M olesipackiigemihaveagean appebpibanetagheseoabéan
be obtai ned and workability upon producing the die
bondi A§ ¥ ithefrPR]-BatbAesesix dsrdeftt thonepghe film, there

o ML 2L O 80 e
A , teularly _l.imt .

i o o R 85 B R {P 45t b0 e R B Bpag e
rels3 Pl &f 5%9? Rigéinihe Meightor RUEr a9 Mol ecidan weighlin or

IS W thi e above range, particularly, filmformng
thf ORRELY Mhondendhe bRAM Ay T ESidedfinl MG berable since an

i mproved. As the curable resin used for the resin
infiitliml adkeeeiomywf beeardsier fodettamdper Espnovad. Herein, the
~ultraviolet curing resin, an electron beam curable
indgdiad crdhdmidn kesarFheadieabde iesien rfayitiledl wleage when a

curabl e resin_which functions as a curing agent to be
seRaCONARCier efgment and a substrate are bonded with the use
of the die bonding resin film, that is, adhesion before the die
bonding resin film is subject to a curing treatment.

The acrylic resin means acrylic acid and a derivative
thereof. Specifically, there may be a polymer of acrylic acid
ester such as acrylic acid, methacrylic acid, methyl acrylate,
ethyl acrylate or the like, methacrylic acid ester such as methyl
methacrylate, ethyl methacrylate or the like, acrylonitrile,
acrylamide or the like, and a copolymer of the above mentioned
monomer and other monomers.

Also, as the above-mentioned acrylic resin, an acrylic
resin (particularly, anacrylic acidester copolymer) containing
a compound having a functional group such as an epoxy group, a

hydroxyl group, a carboxyl group, a nitrile group or the like

is preferable. By using such an acrylic resin containing a
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descri bed. The thernosetting resin may be preferably
contained in the curable resin since heat resistance
(particularly, solder ref |lowresistance at 260 C) of
the resin filmmaybe particularly inproved. As the
thernosetting resin, for exanple, there may be a
novol ac type phenolic resin such as a phenol novol ac

res!n,d a cresp% no¥olac resin, a gisgheﬁpl A n volaccj n
COfESUR _o?a‘t’h%? 1% kK8ve boﬁﬁ%ﬁoﬁqu€'r%§ R0 H A8 £ T ot 54C
aspﬁeg%%oﬁﬁﬁbﬁogreEQﬁehkkS'n B bLsahenal, type. Y as the

resi'n such as a bisphéenol %‘epoxy resin, Jblsp enol é

acERAXY Lesif 66n$$¥hiﬂ&%§c@m@%ﬁﬁhaﬁa€YQ§e?ﬁﬁ%kﬂ%%ﬂél group,
such as a novol ac epoxy resin, a cresol novol ac epoxy

theesl mLbf béhesbekerianlepoXyinesidylsusdtas vy kitspheaylng a
type epoxy resin, a stilbene type epoxy resin, a

gliycipkénelt heet haoept y hpgdepaxymeedenyylaneahkylingodi hyddoxyl
tri phenol nethane type epoxy resin, a triazine

groupg- co@rdionivlg epddyaamsliate a having a carboxyl group,
di cycl opent adi ene-nodi fi ed phenol tyge epoxy resin or

aceyaopilkeilsg he¥ing cyritldimiley 9reigz PhRethe i higksuc Argsdafhem,
urea resin, a nelanmine resin qr the |iKke; an__ . .

AN AHSEY b aPEd SpoPRRSYRE T (GRSITR " 1 3 MM PN Ge P BT ;2 gitrile
rp%Iyuretg%@§cu g§'n; %egg§££¥£ pht hal ate resin; a

ISP ¢6nBeF&srn 24 re8in “con aining a benzo oxazi ne
Fing; »a-GYANAL Pn&SLALLEESER Phet BEr A iKerc WRLCRARY RSng a
used al one of 'Th>conbi nation thereof . Anong them the

coRBR¥NAN @vins Partiheti ahdy E&@ﬁgr akle rsdincee hgéﬁrticularly
resi stance and adhesion of the resin filmcan be

limdpedyeasut The epdxyo KEsi DS rEY thetwHiel pambuat| @f Ihhe acrylic
limted, but a crystalline epoxy resin maybe

reprief ésabrefepsbsachmarerystedralney ¥ etfi*n ta ey étitay b& the
a crystalline epoxy resin which has a rigid. structure

coglaRnaR IR PHeh§ WS AGCERR abOEeiadtentlie di PRI Y resin

fiﬁ%ai 5%#%5:@5135555585§a9é tggﬁééfg%.a%agiFgérugﬂ%gined and

workability upon producing the die bonding resin film becomes
excellent.

A welght average molecular weight of the thermoplastic
resin (particularly, the acrylic resin) used for the resin film
maynotbeparticularlylimited, but 100,000 ormore is preferable,
particularly 150,000 to 1000,000 is preferable. If the weight
averagemolecular weight iswithin the above range, particularly,
film-forming property of the die bonding resin film can be
improved.

As the curable resin used for the resin film, there may
be a thermosetting resin, anultraviolet curing resin, anelectron
beam-curable resin or the like. The curable resin may include

acurable resinwhich functions as a curing agent tobe hereinafter

19



relatively | ow nol ecul ar weight. The crystalline epoxy
resin is preferable since the crystalline epoxy resin
is a crystalline solid substance in nornal
tenperature which rapidly dissolves at a tenperature
hi gher than the nelting point and changes into a
l'iquid having | ow viscosity, therefore, the initia
adhesign of the resin filmcan be inproved. The
deﬁ%Fféﬁg'point of the crystalline epoxy resin may not

b | Gyl i, m |t} ' f .
o D0 kel destlh g Breh BB TP P 6TEAa% 1o
chdduGpld 1dein MG NA! BlsabtbhBCIYaEAL LLNEr 8)OXYo1der

resin 1s w n the above range, particularly,

rek D8 R AN 2dEest ON ooftHeckefif 1k haY eAPablicularly
i nproved. The nelting point can be evaluated wth, for

impxanpde, the peak tenperature of an endot herm c peak
when nelting a crystal by increasing tenperature at a -
rat e Zof theCtheomoretimahgt eapenat ive exeynpiEanshefret mey be a
differential scanning calorineter. A containing anount

nopplepet yperowsertihg agl murdy asod pb@nﬁérnwgfaf—l yesin, a
limted, but 10 parts by weight to 100 parts

d

. by .
CrGePHHOVR 13F et 2t B1EBBCPAIH R Y UGGRESI PRetRe 1ike;
t her lastic resin, nore preferably.30 parts by oL
2 BRTGRELT o SO DTS B Vi LS ProbRe EoRtarhi fp the Likes
- f I esin, iy t :
a &'%}H‘én = EPS& SEL L NG eS8k, H A E oQQ%’é“sln
ra ge,‘%%t hea rgglstanpe an tod%h ess‘{% t g résin '
bifbhEnEaNT RS RPEENEH. o} teHS 1Bkl ex a}piv%lta*tattﬁ,b@eepoxy resin
curable resin‘used for the resin filmfurther
su€PN AidNSicvida adl Epaxiyoretigurd nrad=Lsi nosbnae tpexy resin or
initial adhesion of the resin filmcan be even nore
thenpriovedn Apotdyerektinasuoh ets cubiisgheesilnt ypheepoxy resin,
maybe, for exanple, 21 an ultraviolet curing resin _
a savPRgedrYRR PP PEE TeGipouh & ra®hanaaine thegfperienepogy resin,
| .t ravi ol ring resipn hayin n uret han
an %ltky%—m%d%tfi%lé tr pheer?of me%Ylan% gypeu e;eatox?f Fes?j?rg}llaagreiazine
ring-containing epoxy resin, a dicyclopentadiene-modified
phenol type epoxy resin or the like; a resin containing triazine
ring such as an urea resin, a melamine resin or the like; an
unsaturatedpolyester resin; abismaleimide resin; apolyurethane
resin; a diallyl phthalate resin; a silicone resin; a resin
containing a benzo oxazine ring; a cyanate ester resin or the
like, which may be used alone or in combination thereof. Among
them, the epoxy resin is particularly preferable since heat
resistance and adhesion of the resin film can be improved.
The epoxy resin may not be particularly limited, but a
crystalline epoxy resinmay be preferable. As suchacrystalline

resin, there may be a crystalline epoxy resin which has a rigid

structure such as a biphenyl structure, a bisphenol structure,
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ol i goner or a polyester urethane acrylate oligoner as
a main conponent, an ultraviolet curing resin having
one kind selected fromthe group consisting of an
epoxy based resin and a vinyl phenolic resin as a
mai n conponent or the |like. Anong them the
ultraviolet curing resin having an acrylic conpound
as a .mai n conmponent may be preferable since the ,
2 P TRNC SUOL O ©fO% WY eSF FE 1 7f nf cRA 106 B9en Chgie and a
impr.oved. -As th acrylic.c ound, there be a .
reliionsr Aol TOTeNIrrc vadTRT estity ST Ik Y19 CERey Tesin
i§?%8Ee95bﬁgesilﬂé%ethép&?%éﬂhapﬂj!rye egjgﬁgrere i%ea crystalline
difunctronal acrylate such as ethylene glyco

sHRC Ik anceet RYhePRa gl YaRbe fh MBtDHARE ¥ @lMipidly dissolves
1, 6- hexanedi ol diacrylate, ~ 1, 6- hexanedi ol

atdanethpsr ytat €, higiheerokbndiiae mdlatiag goyeer @hd changes into
di met hacryl ate, 1, 10-decanedi ol diacryl ate, :

a 1igddidebanedgolow diinetdwidryl &herefotrhe th&keinitial adhesion
pol yfunctional acrylate such as trinethyl ol propane

of riibec rmgsdine Litly wemhypleolipespase - tri net hacryl at e,
pentaerythritol triacrylate, pentaerythritol

tri metREdrgHat g RAFENPAeEYT i td12 lHebifa 8PPyt BSsin may not
di t, t i | . th |_at, the Lik
b6, FBrL | CHOPYLYc B HoRet B 1 T ar EaBPen tPaF il ol o 150
o@ifybggfsfa 10 O &S reaf'e@s'm@ekt_la{mb ade &5t 8p FAVing (e
1°t0 carbons 1h The - ester 'noi e y may be

ndA8hef BBE £ £ ¢aat é‘f%‘é@&lﬁ@é’!&bo@;@ +bsi Hlitd RYkRkBlthe above
curing resin may not be particularly limted, but 20

rpafd, Sphyt Wei Rt 1§ p 155y pafise ratyireeh@hés woh o ff e5peeds 0 £ilm
100 parts by weight of the thernoplastic resin, nore

caor éfeerialplryv@@d .parts by weight to 40 parts by weight.
If the containing amount of the ultraviolet curing
resi nThs mgkthing ppantheampevevahngecd gddiinéorexample, the
adhesion of the resin fjl mand decrease in feeling

Peali CREPSAacIEs N gt AIKESGTTBC PREKr WEPR T¢1im i fherystal

byt Pr?cJ:Seuakt)sS:Epr.c_:‘}jl Smﬁéga 8B Vaegta%g'of 5 °Cfromnormal temperature

by means of the differential scanning calorimeter.

A containing amount of the thermosetting resin may not
be particularly limited, but 10 parts by weight to 100 parts by
welght with respect to 100 parts by weight of the thermoplastic
resin, more preferably 30 parts by weight to 70 parts by weight.
If the containing amount of the thermosetting resin is within
the above range, both heat resistance and toughness of the resin
film can be improved.

It is preferable that the curable resin used for the resin
film further contains the ultraviolet curing resin since the
initial adhesion of the resin film can be even more improved.

As theultraviclet curing resin, theremaybe, for example,
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When acrylic acid ester or nmethacrylic acid ester of
the wultraviolet curing resin having a hydroxyl group
in the nolecule is further used together with the
ultraviolet curing resin, adhesion of the resin film
and an adherend and property of an adhesive can be
easily controlled. The ultraviolet curing resin may

no ticul arl limted, but nmay be preferable to
anb% ﬁanﬁL‘?H Cé’trzitrkéf/ 5?51718#}%‘{1“‘?{ éﬁpae?é( e coMpeEndngs a main
imum el t. vi particul ar

cofRaEHE Bt brperat e eS Bamacranaiay wd Thpralbans agzyLate
oltlg;%mlélrt LRV iy ob% %lért'eﬁ_lg tﬁr%%'h%nle” %\%g%‘ée%i‘ﬁggﬂérngéﬁgl main

nmper at ur e, re may e a ment 1 on

co%bbh%ﬁh0|§%_d%ﬂfd%lol%&ﬁbﬁrﬁﬁﬁhﬂﬁaﬁh%a%gﬁblbﬁeQQHRPH@@ected
as a main conponent or the Iike. It is farther

frpretaealkeupocysei at PRt OPOdY red 2atHed irddiimdbed a vinyl
together with the ultraviolet curing resin since in
phtheldasecthat ashe deénbondpogenesen thénmlikedi fficult
to peel fromthe substrate, by irradiating
ul t r AAhohetheay, thehelsupbacdet gluttimg teeibbadiing arescnylic
filmis cured and peeling of the die bonding resin
Cofflpph*flée%%@e@aé%sﬁpm%quﬁméﬁd@%@él%f@éﬁﬁét $bpce the initial

nitiator here may_b for . exa e, benzopheno
adb@étlzaah@ﬁoﬁﬁ bR, FE Cherbiie | SOm trglﬂ & STEOvater hop the

ZOIn te Z enz n n
charis) CaPRarR, CrooPl SR e MR sl S0 B e act
esg|e§cerﬁot%hac9fyf:h@ Iali&eeséef%t %@ fgk@m@yecqffl@aqu, there

phof opolynmerization initiator may not bé particularly

malyi B8 tedunbut ohaPaidr Pya eb0bh dDeBAyPart Yyl b biiacrylate,
wei ght with respect to 100 parts by weight of the

ethifleaei of etcoludingthesicglandy e preflersabledid lpadischylate,
wei ght to 15 parts by weight. If the containing

1, ambenensflichedphetbporyhecezagilpacerphi diiacoylatew ghyaerol

t he above range, initiation of ,
dimethacrylate, ~ 1,10-decanediol diacrylate, 1,10-decanediol

dimethacrylate or the like; polyfunctional acrylate such as
trimethylolpropane friacrylate, trimethylolpropane
trimethacrylate, pentaerythritol triacrylate, pentaerythritol
trimethacryvlate, dipentaerythritol hexaacrylate,
dipentaerythritol hexamethacrylate or the like. Among them,
acrylic acid ester is preferable. Particularly, acrylic acid
ester or alkyl methacrylate ester having 1 to 15 carbons in the
ester moiety may be preferable.

A containing amount of the ultraviolet curing resin may
not be particularly limited, but 20 parts by weight to 55 parts
by weight with respect to 100 parts by weight of the thermoplastic
resin, more preferably 30 parts by weight to 40 parts by weight.

If the containing amount of theultraviolet curing resiniswithin
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phot opol yneri zati on can be ascertained, and
deterioration of storage stability due to excessive
reactivity can be prevented. As other conponents,
there may not be particularly limted, however, the
resin filmmy preferably contain an organi c conmpound
havi ng a cyanate group since both adhesion to an
adherend and heat, resistance of the resin filmcan be

EhERR VR J2DAS - (45E Idmgahi e9BERpEURT HaSER§LE iy dhap@decrease
. ._th be .bi sph .. A di bi sph I .
QLGRS I8 B DLSPIEN S A LV B0 6, BLABSIOh, e
e digyanate, c%nc¥)%2 eyagyalac resin or  the like. A

contai ni ng amnmoun the ‘'organi ¢ conpound havi ng a

Cyanaﬁﬁen%?ﬁﬂﬁ.i@%ﬂ%ﬁ ebecpasi inféﬂlﬁdf?ﬂzﬂi!é%t:ﬁg’e?&’ér Lf the

parts by weight to 50 parts by weight wth respect to

111QQvhaNtks BYr el dhlsof hhheng ttheyaepkastdoueshihdMbeecule
preferably 3 parts by weight to 30 parts by wei ght

isl ffudwhecontsd dhi nggaoemt woth t tiee ongjanacicbapodnding resin,
having a cyanate group is within the above range, an
adéfefséott odnthe obsannédlmtand mpr v ehesiand ardpkeeaty of an
resistance of the resin film In the case that the
adhgsilce CREsPR ©9stR¥ epb%yolésfn, a curing agent,
particularly a phenolic curing agent, may be .
pr ef et &BI 91¥6ﬁFéP 88 CHYtRE rrg-‘s“% f“?fiifnm%‘é PRePaGFiRYLATLY

.agent,, or exanpl e ani-ne, based. curi ng. , agent such
118980k, bREEXP IS Gn ik AR BOREC € kg e 2€CHormar
i i trj t 3l T :
cohtRitee LA Lol £ o Sl somus dpcl T scurarsy

loRehyanbhe tRe! Ydivngengdr dt aré noghpheay | et hana rpboMed. As
m phenyl ene di am ne (WMPDA), di am nodi phenyl sulfone

theDD&) toavibeeti keyrngolnsaiinrneiaonpoynid cordtad niamg normal
di cyane di am de (DI CY), organic acid dihydrazide or .

tepiperhitkee , arh et dasiy the dédvesagncdongg wgervisust gering
an alicyclic acid anhydride (acid anhydride in liquid,

reﬁlgt}@v;r}g:p:ﬁ&q@:yllc compound as a main Component or the like.

It is further preferable to use a photopolymerization
initiator together with the ultraviolet curing resin since in
the case that the die bonding resin film is difficult to peel
from the substrate, by irradiating ultraviolet ray, the surface
of the die bonding resin film is cured and peeling of the die
bonding resin film becomes easy.

As the photopolymerization initiator, there may be, for
example, benzophenone, acetophenone, benzoin, benzoin isobutyl
ether, methyl benzoin benzoate, benzoin benzoic acid, benzoin
methyl ether, benzyl phenyl sulfide, benzyl, dibenzyl, diacetyl
or the like.

A containing amount of the photopolymerization initiator

may not be particulariy limited, but 1 part by weight to 30 parts
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hexahydr opht hal i ¢ anhydri de (HHPA),

nmet hyl t etrahydrophthalic anhydride (MIHPA) or the

i ke, an aromatic acid anhydride including

trinellitic anhydride (TMA), pyronellitic dianhydride

(PMDA), benzophenone tetracarboxylic di anhydride

(BTDA) or the 1like; a phenolic curing agent including
enolic resin o

bYSﬁ%h%?Fé“%ﬂ}Fﬁapsag 1O OO PAF £ dbY 40 SBFabr fiBapiyravioles
cucon§|3§§¥n grg%ﬂp é%ﬁé%&bg t%rB &Q @EQ%plS garts by

I ng vari ous | eno S such

weg $i+(4- B¥d£9éyc§nt§ ﬁag&tQMbeﬂﬁnxk)tﬁgtﬁﬁe%ogsggmgghxatlon

own as tetramnet I sphenol ,

in4t4atsuf onyd di nm@fi% thhed' éﬁ?@éopyﬂaln@%ne diphendlion of

(commonly known as bi spheno
phbicspédl hydi-axyphenykhrebbanecertained, and deterioration of
bi s(2- hydr oxyphenyl ) nmet hane,
st©2ab¢d$babphﬁnyHﬁ@4thyﬁnaxyphanybﬁcm&whameca@imimtawented-
of bis (4-hydroxyphenyl)nethane, bis
(2- hy@$Q%?gﬁéwmgpmgqﬁﬂ“;h%m@maynotbepartlcularlyllmlted

(2- hydr oxyphenyl) ( 4- hydr oxyphenyl ) met hane, for
howﬁgﬁamﬁ?er%$%%ﬁé3@mqymff %%@mifcaaﬁélnﬁ&ﬁﬁ%ﬁﬁ%ﬁeampound

Ch | Ltd. d th

b R oy BB rECo R CTERE Ho 3 sl of 2 AdnekEfd and
|

hep RS IRtk ob s £nd BEBLANEILA, B DO KT i e

like; AsQﬂﬁygE@éMQ@Qﬂhﬁﬁhﬁﬂ?ﬁa%HﬁBe@%y&nate group, there may
6- di hydr oxynapht hal ene and the T[ike, and various

bel 508Bhen6f DidikeanlscsushsaieRo ' F biijpiemalte, bis{4-cyanate
4, 4' - bi phenol and the like. 25 A containing anmount of
phehgleethrg, dybsphempal @ dutgahyteher cyhepbokimoCkdmgesin or
agent, of the epoxy resin may not be particularly
thej Aiiked, but 1 parts by MEIght to 30 parts by weight

wth respect .to 100 pa ht of th QX
resinC FélB?EGéPQHP§Q£ gaB Cﬁ@@ﬁﬁﬁn &%ﬁi%@ﬁ?ganate

oo e g OB FPULIL OB 1O BN s e
50 parts by weight with respect to 100 parts by weight of the
thermoplasticresin,morepreferably3;mrtsbyweighttoBOpmrts
byweight. Iftheccontainingamountof theorganiccompoundhaving
a cyanate group iswithin the above range, aneffect canbe obtained
to improve adhesion and heat resistance of the resin film.

In the case that the curable resin is the epoxy resin,
a curing agent, particularly a phenolic curing agent, may be
preferably contained in the resin film.

As the curing agent, for example, an amine based curing
agent suchas analiphaticpolyamine includingdiethylene triamine

(DETA), triethylene tetraamine (TETA), methaxylene diamine

(MXDA} or the 1like, an aromatic polyamine including
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heat resistance of the resin filmcan be inproved and
decline of storage stability of the resin filmcan be
prevented. Further, a filler nay be preferably
contained in the resin film though there may not be
particularly lim-ted, since heat resistance of the
resin filmcan be even nore inproved. As the filler,

e e T L ]
dlaﬁ¥%y&i engkreﬁffg %S arEJQ & Qﬁc 5 ﬁéﬁﬁ%ﬁ&ﬂ@ compound

em the i‘norgani c

cofn!tl Jﬁldoe'il:ggH!eacﬁié/mﬁde ﬂﬂ@ﬂ S blrhghicl scpsefehaleride or

S|nce eat sistance of the resin™ filmcan be even

tHIDI £k MBhQMEWH arh A @ BhRGsarMtintg ffettheuthldean alicyclic
part|cularly the inorganic filler, may not be

adial thehlaride | i(aictiad, atiugdAigar ta  lbypuwie qhtat@)ld@cluding
parts by weight with respect to 100 parts by weig

heofahytte dpfherhmd glca stnihy drd siien , (Hiidg ,prrreftéwétﬂegar@@yeépp@thallc
by melght to 50 parts by weight. If the contalnln

andiysirideof (MHEPAK | PEerthies” Wi ki n afihe Lisd & apged ﬁ@&ﬁdﬂde
resi st ance, and. adhesi res fi

Rl r%(ﬁejajvﬂe‘fja%é“gé’ﬁﬁléﬁe P grone T} HEle dfrgpyariae
ticularly th £l
REI PPy ph et Ubar mRy Y b SPaTerBRrs %0 ATRA (oF the
lf%%;pg] Hgﬂ51959£ﬁg921¥ @n@ PH& %gQgQﬁbhehglﬁﬁere51ntor the
aver 498 p

article meter is W thin the above range,

1iheat 26 resistance of there sin filmcan be inproved
and decline of adhesion of the resin filmcan be
prevenkedg ieweei, n tHehepremeraige paringl egedt atet @referable.
maybe neasured by neans of a | aser particle size

syanal fizerllyThehdire beydbagar esiporid nisksEted v e tpgegroup
in the present invention can be obtalned for

CQHﬁﬁ%ﬁkﬂg i 7f SUEATACHBNNEFOMREE LT e %FRRﬁHRkﬁtlBHCh as

o GRS 1 A OB A PSR R Erom oo
té%'gﬁé%Hﬁ ng bisphenol ", 4,4’ -sufonyldiphenol,
4,4" -isopropylidene diphenol (commonly known as bisphenol A),
bis (4-hydroxyphenyl)methane, bis(2-hydroxyphenyl)methane,

(2-hydroxyphenyl) {4-hydroxyphenyl) methane, a mixture of
bis (4-hydroxyphenyl)methane, bis(2-hydroxyphenyl)methane, and
(2-hydroxyphenyl) {(4-hydroxyphenyl)methane, for instance,
bisphenol F-D (product name, manufactured by Honshu Chemical
Industry Co., Ltd.), and the like; dihydroxybenzenes such as
1,2-benzenedicl, 1,3-benzenediol, 1,4-benzenediol and the like;
trihydroxybenzenes such as 1,2,4-benzenetriol and the like;
dihydroxynaphthalenes such as 1,6-dihydroxynaphthalene and the
like, and various isomers of biphenols such as 2,2’ -biphenol,

4,4’ -biphenol and the like.
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t he above-nenti oned conponents, if necessary, is

di ssolved in a solvent such as nethyl ethyl ketone,
acetone, toluene, dinethyl formal dehyde or the like
to forma resin varnish, thereafter, the resin
varnish is applied on a substrate by neans of the
comma coater, the die coater, the gravure coater or

the like followed Db j d ' th .
sugst :PSaCEeOeI}tO%SI%}AIﬁ%a %&%{%ﬁ g%e?%%pregg%\a%?%%dt p%}étlcularly the
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not be particularly limted, but may be préferably 3

P00 PG Pwdtyte: oprigfecepbky re4dm,t Ao XS graferfabikes parts
t hi ckness of the die bonding resin filmis within the
byabmierhtange 1 0t biackseby aedghacy of ithe calimibdmdi mgrount of
resin filmcan be easily controlled. In order to make
theheugliagt bgenbdof ushatemBy Cesfinaisuvethiproguctbofe range,
the die bonding resin filmwhich can be used in the _
hegteg@stl sitavsst Pénthe 1efpPa FHlN202NFE IMPIY esindakieel ine
o use both thernoplastic resin, .particularly the
Oécﬁrﬁﬂﬁa&er é&ia]]?,lqwt‘ﬁycﬁf IS Ce X €SI Pertt- ™ CPBWCEI B).E/,F?’EPFﬁd-
when heat ed_and_adhesion,, and the _.t-he ' .
oot n SRR e ArT g e R R ee e B {4 n the resin

fie_l_)frﬁeltb_%ﬂgrii Eh@f“étm‘;{f%‘i&g %%Cgaﬂegcﬁggﬁﬂfofimﬁéfed, since heat
in e t he

accor y adjusting th onpoundi ng rati o of
rd I UBRIATH eHeeYdiandi1a7 chhe bkhekaasabtengnpesiad.
according to the kinds of the thernoplastic resin and
the therntnsefiibhgry eshard andie sed ot exampuiregd apr dtvetzanic
of the die bonding resin filmhaving |ow elasticity
fidHer Baabedscanlberebtataedosbias tblicduce et cgsghe like;
generated in the die bonding resin filmw thout o
arg @EPRAL Agt hebR T rkihs fane P aiid: C liRés? bh1 6P ¢ (e golyimide

SR Ehconlitict R UI B WA REoG8LEot | N aRe Hard A
sff%%équhhg}wjié ﬁ%%ﬁ@9§5¥e”§9nce heat resistance of the resin
film can be even more improved.

A containing amount of the filler, particularly the
inorganic filler, may not be particularly limited, but 1 parts
by weight to 100 parts by weight with respect to 100 parts by
welight of the thermoplastic resin, more preferably 10 parts by
weight to 50 parts by weight. If the containing amount of the
filler is within the above range, heat resistance and adhesion
of the resin film can be improved.

An average particle diameter of the filler, particularly
the inorganic filler, may not be particularly limited, but may
be preferably 0.1 um to 25 um, more preferably 0.5 um to 20 um.

Tf the average particle diameter is within the above range, heat
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The obtained resin filmcan be used for bonding a
sem conductor elenent wth a substrate for nounting
the sem conductor el enent such as a printed wiring
board, a netal |ead frame, an organic substrate
including a substrate of a glass fiber having the
epoxy resin inpregnated, a polyimde substrate, a
hi.s Ieinjgg%triazi resin substratg_ijégg ii

ke .
A T

. | : | .
ofSEHE GAUCE Dfm LENENLx LA BT CROAUEL OFonel BN 2B vs c1e

substrate for unting the sem con

diREhe GRPFEesS8d L r¥Hd e A £ B fddaP P r80- 16 §02280aCyzer .

for 0. 1 second to 30 seconds. Thereafter, if
neces¥aeid benseny cenduct OIm ehérntan eswiy@th tidpresent
W r e- bondi ng and encapsul ating with an encapsul ant,
inviems iom caenbeorluctord dédceénsaanbe , obhasmeld.a Theendirethat
bonding resin film of the present invention may be
a sefilharPyrapplier cwburrding theet heenoB&AF EdAMIRT 0T §nd the
conprising a stacked el enent. The encapsul ating resin
CULGHIGSTBF 5A hBR &N ARG S naPd FRPTW Br eyl hsogpounding
encapsul ating material) is ,a resin conpositi.on  .for .
rn CRBYHr BE PR HRcor BEPPRRRES pet § Brc Sr A s dis8blved in
2 SEIEO0dUEhor. el RUBNL AUDLEQ, O SRS SUDSE S AlEnd Odimethy1
orma” Sem conductor device. e encapsul ating resin

£AEReSL RN Ysedei N1 kBe: pr&santa ient K@ni2®, thereafter,
conprisés an epoxy resin, a phenolic resin curing

th0e8in arGWilghdisaniel fabara antsarait B0 gadiatisf b 1efe comma
as a mmi n component, wherein an elastic nodulus of a
coatteed phediicd cefattcdhre eheapsathate ngartesi nr clowpddiet fohlowed
at 260 Cis 400 MPa to 1,200 MPa, and a thernal
byedpahsoand oedmeciehither subeteated praduta sestiwate, there
encapsul ating . resin conposition at 260 Cis éo ng1to,
mag) YoFmPHeR R Sl astTHct Sb et st R ST fredd¥r 8 PRIYHBLAS
f.ol | ow.n manner . 'tg re&er nce.to JIS K 2911, .
g R aRtee B SR EhBkReunSELAD ¢ BCTACRBShS T B Lke-
havi ng,a sj,7€,08s80% fMe 18 dMBonding resin film may not be
particularly limited, but may be preferably 3 um to 100 um, more
preferably 5 um to 75 pm. If the thickness of the die bonding
resin film is within the above range, thickness accuracy of the
die bonding resin film can be easily controlled. .

In order to make the elastic modulus at 260 °C of a cured
product of the die bonding resin film which can be used in the
present invention be 1 MPa to 120 MPa, it is desirable to use
both thermoplastic resin, particulariy the acrylic resin, which
" is excellent in low elasticity when heated and adhesion, and the
thermosetting resin, particularly the epoxy resin, which is

excellent in heat resistance and adhesion. By accordingly

adjusting the compounding ratio of the thermoplastic resin and
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X 4 mm (thickness) is nolded under the condition of a
nmold tenperature of 175 C, an injection pressure of
6.9 MPa and a curing tinme of 90 seconds by neans of a
transfer nol ding machine. Then, after the test sanple
IS subject to post-curing at 175 C for 2 hours, an

el asti c nodul us (hereafter it may be referred as a
flex S _neasured C. ,Also

R HEETRRBAIS TN EGSTE) o ent = o fmaktr 19 nipfiE of the
rkOhong Empper , 530! £, 06 A0 L0EAPSUAL! B EEUd, the

sition having a size o

cu(rtelal' SEBESSY ol=Sthdrgl dachupdey bhe ncendi hhenngf1 &y g@egtlc1ty

tenperature of 175 C, an injection pressuré of

whidiahahdea € ivdgobiABnel 90 HLeeNdsduby $Eahss en@rated in
transfer nolding nmachine. Then, after the cure

thier @ikl Gtonids reubg eth idnpesthout iderlainihéph&at ofesZ stance and
hours, TMA (therno nechanical analysis) is perforned
adbgsiipor edsithg tiérperating aesin fate.of 5 CUnin to
obtain a thernmal expansion coefficient at 260 C from
a TMAWeXEvez M ehory hasslipigedemgcopigctor element with

encapsul ating resjn conposition_,of the present
Ehenveft Pént.hef e.le Penalﬁﬁnsﬁeim SFF-BOY‘réfl %%deﬂa}%%?d

havi ener al [ exanp t here
my b Shsthart Ty BE oo « B8 moRT pfpRedyiring 2
se X %n989%$rre§léheﬁ%SRJt§?n§ EMBQt?QQéy cﬁ§'%bu tlng the

roqui none type epoxy resin, an O-cCreso novo

sehi@%n@ﬁ@%brféiéﬁen@ suéphenal ﬂﬁﬂﬂﬁﬂ%?wh%ﬁ%geﬁgéfd, a metal
resin, a phenol aral kyl type epoxy resin including

leadef £ond aiahi difyn ipbapyt eaeecam diphieny b end =tiratet df e, glass
an epoxy resin containing a naphthalene structure, a

fidecycd obentadi arecyt ype ippoxyradsited andalhaniidesubabrate,
Ki nd of which may be solely used, or two or npre

a piFASleLmjARCRIARyine HeBH1t DERERERLE| T oFRrlike ai m

A Lo chasticiby uhep hoat od o Lot ha M B o ene
seﬁegéylductor element, the semiconductor element and the
substrate formounting the semiconductorelement maybe compressed
via the resin film at 80 °C to 200 °C for 0.1 second to 30 seconds.
Thereafter, if necessary, the semiconductor element is subject
fo wire-bonding and encapsulating with an encapsulant, thus, a
semiconductor device can be obtained. The die bonding resin film
of the present invention may be similarly applied to bonding
between semiconductors comprising a stacked element.

The encapsulating resin composition (hereinafter, it may
be referred as an encapsulating material} is a resin composition
for encapsulating an electronic part such as the semiconductor
element mounted on the substrate to form a semiconductor device.

The encapsulating resin composition used in the present invention
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resin is preferable. However, since such a resin
having low elasticity when heated has, at the sane
time, a high thernmal expansion characteristic when
heated so as to decline crack resistance. Hence, it
becones necessary to |ower thermal expansion by

i ncreasing the anount of the filler, which neans that

| onering of viscosity of the epoxy resin is also
C‘?Wﬁi@ﬁ’t%ﬁn SPFHer EEDER; I RRBRALH C G G5 %Pﬁllb%taﬁel”&m a curing

sth:t mgen heat ed é#ingthernal expansi on %

a%ce CP%/ apd 45} &PEFEBMECt & APhe TEPOXGOPR R L, Wheredn
I t

et T

cBipphene, ta)f:p‘?? RPOXY irLsiogn Mee dhanolyahgdKylanlyy Be thermal

epoxy resin and the 1ike. Al'so, not “solely but

e:gRMeTiddn kbBES1ef eRPNY thesthsed MbNRHTbXeEhd @nlalk@ulating
bal ance between flexibility and fluidity. The phenolic

rag®isi carged iftdiont ke edoapsuliat Rogppasite SCoppasi tion of
the present invention as a curing agent refers to a
nononderedhi gowerel asdliymeednave nip twe sorredbie Predollilowing
groups in one nolecule in general which may be
QQﬂﬁﬂﬂeﬁ%ﬁhpF@ﬁ%%@%@eatoc@ﬂﬁmﬁréaé@roﬁ\MQQ$t$ﬁm@b%x9f an
resin so.as to forma crossllq¥|n 30 structugg For
%@zﬂ%]@ %F@SﬁByCB%P%\SbF%%I hovH &t Sresi A mm X 10 mm

esol vol ac_resin, noI raI resin nclqging
 chethas PRSHESSREny P RS netiy O SFE 8 d9mora

tegrﬁ)@lt angl Kyk Besig & P&‘ﬁ B hang: resy 'ﬂfﬁ a
|cyéﬁﬂh§hfhdFene typenphﬁ% f#c re5|% andQﬂ% [ Fofand a
cunKt De Off whiddbdrRys B nsd red bfuase@an@&e&wpommgmé@hme

ki nds of which nmay be used together. Simlarly as the
THREOX}HIEesi the iteqr damplle Dbtaulmdowtcepbasti-cutynghen 175 °C

heated and | ow t hermal expansi on when heated, the
faghéndloug sy egineéreel ¢ envdihupal aiees Hea meidn may be referred

erX|b|I|t%'and fluidity when heated such as the
aﬁbﬁbﬁaﬁxéﬁ VPdPé§ﬁﬁ 1€h@eﬁéﬁﬁﬁﬁoﬁt 4P81 K¢+ resin and

t he lhE ﬁrefg[abl used. Al's

so, t ! e

rma Xpansion coetoflcletnt is measured in
the following manner: a sampie of an encapsulating resin
compogition having a size of 10 mm x 4 mm x 4 mm (thickness) is
molded under the condition of a mold temperature of 175 °C, an
injection pressure of 6.9 MPa and a curing time of 90 seconds
by means of a transfer molding mechine. Then, after the cured
product is subject Lo post-curingat 175 °C for 2 hours, TMA (thermo
mechanical analysis) is performed by increasing temperature at
a rate of 5 °C/min to obtain a thermal expansion coefficient at
260 °C from a TMA curve.
The epoxyresinused for the encapsulatingresincomposition
of the present invention refers toamonomer, oligomer, andpolymer

having an epoxy group in general. For example, there may be a
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solely but several kinds of phenolic resins may be

m xed to take bal ance between flexibility and

fluidity. Equivalence ratio (a/b) of the nunber (a) of

epoxy group in the total anount of the epoxy resin

with respect to the nunber (b) of phenolic hydroxyl

group in the total anount of the phenolic resinis
preferably in the range of 0.5 to 2, nore preferable

blGP?ePBllt%De %RO%W@G%& Fat e Fat yioe FQOF‘M J%%m =stilbene

above- menti of noi

o5 PEoFEP RRCEr BUr Aol VI Ey B "ORE [TRE Ru HE ey af ggeresol

TR AR o L0 A B i,
a bﬁ%ﬂ%@tarﬁ@k&het§ﬁguabogg theiwhehe169¢agsEhat kBEtaining a
Fresin conposition e contalning anount 1s wmt hi n

phthglabeverrangeen g @ack sesichance andepokg rBei@asgendhining
t hermal expansi on coefficient decreases, and decline

a abphtbaabntistyrcambe, @ elientdchpeftaddwnienype epoxy resin
accel erator used for the encapsulating resin

andofrpesiiken ofethEngresaritidmmai ioen swd liye ugre, or two or
capable to be a catalyst of the crosslinking reaction

moget eBASt RE BRLKY mégi%e B&e@nﬁoﬁﬁﬁh%ﬁenollc resin.

F I th b .
as! , 80 AESERH LG R G(5 e%ﬁ%?a@%i AT IBEE ST R paving

%TS% LiéfSt YR r%&bf@f ”%1%§%§%p%RQB%H%ﬂeSE%Beaépoxy

eny osp
re@gﬂs@goprg%éﬁébﬁghenﬁéwQQéﬁtesﬁﬁéé Shchtherlike; h@@hng low

i m dazof'e conpound such as 2-methyl im dazole or

clbiskeciwhi GRefBMcbecti Ahbgdat henet a@adt My, be HSEH thermal
solely or in combination. The containing anount of

exphastoni aparactekésat ar whenphehberablsy RO5catdéstn®? crack
wt% w th respect to the anount of the whole

re@méBQGBatl P IYaEss| nlborlqmnta%mewsaaﬂév é@ntlaiwmgthermal
amount i s out of the above ran curablllﬁ

eXPaRElen BY %T%ﬁ%%§+n$yth?xﬁmqq qﬁ—thﬁe £ rna§hlch means
used for the

thél% g%@%qu (> 4{32%5%&‘?{]1':39 CufiJ ule epoxXy resin 1 also important.
Therefore, in order to obtain both low elasticity when heated
and low thermal expansion when heated, it is preferable to use
the epoxy resin excellent in balance between flexibility and
fluidity when heated such as the biphenyl type epoxy resin, the
bisphenol type epoxy resin, the phenol aralkyl type epoxy resin
and the like. Also, not solely but several kinds of epoxy resins
may be mixed to take balance between flexibility and fluidity.
The phenolic resin used for the encapsulating resin
composition of the present invention as a curing agent refers
to a monomer, oligomer, polymer having two or more phenolic groups
in one molecule in general which may be capable of promoting a

curing reaction with the epoxy resin so as to form a crosslinking
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conposition of the present invention may not be

limted to specific kinds, and one generally used for

an encapsul ating material can be used. For exanple,

there may be inorganic filler such as fused silica,

crystalline silica, secondary aggregated silica,

alumna, titaniumwhite, alum num hydroxide, talc,

cla | as fiber or the like ne ki nd of, which_na .
e Y R R i ITL S

t f i Li i ticul ard -
@ R A0SR re R, A AP ST 3R R ppg having
a fBBnbheeHs S phRhehYeEnEOst NEEERSE, tahﬁa§ﬁﬁngyraiﬂarng<y1 resin,
anount of the fused silica and inhibi i ncrease of

a e d] MéBlERse k¥ siaf aldie wicapsidatiigng t §sd phenolic resin
conposition, it is preferable mainly to use the

anspheéri ¢akesi bheakikdréherhichn mardere twlialyr easel,t e two or
conmpoundi ng anmount of the spherical silica, it is

mopeetkdnglsl et Wati.cht neyphet iekd Spgetlestri bution of the
spherical silica my be as w de as possible. The i
t ot al SEBHPBLAYI AF ARBUFPCEY tIFSIiM| |11gy OFFe¥ hed whgFain low

13RSy, h S P TR E | h Se hhen RBates,
th%gfﬁ%‘"’&?@%fg'r abi | bhbel 20 T8l ARl Ly IHJ (L,erlé]efllse}iir?jtlhiécy and

oundl ng anoun € 1 norgani c

- , j r st
T e P o LB L T P Ragnchol

arhgeated ragdndegrease i kélnhdity sodrdeapreveiied. AVELh not
the increase of the anobunt of the inorganic filler,

scdledst bot ndid sl kwhdne dephethotlérdse $ bn menebsenqed tthetake
t hermal expansion coefficient tends to decrease.

baflence, beftverderd leagibblaick pod féhaditgity when heat ed
and | ow t hermal expansi on when heated so as to

i npr oveUiheleraRC e d8dReeTi NG SRS { AhtCt FRCAReITOUP
DRSS A ChuS ARSI S e L e
(b&ﬁ%%%ﬁ%%%?@%i Cufﬁﬁgsgggﬁﬁfﬁgﬁe%Eﬁéﬁ.éﬁéﬁﬁtokhﬁuaphenolic
resin is preferably in the range of 0.5 to 2, more preferable
0.7 to 1.5. If the equivalence ratio is in the above-mentioned
_range, decline of moisture resistance, curability or the like
can be prevented. The containing amount of the epoxy resin and
the phenolic resin is preferably 5 wt% to 20 wt% with respect
to the amount of the whole encapsulating resin composition. If
the containing amount is within the above range, crack resistance
due to increase of thermal expansion coefficient decreases, and
decline of flowability can be prevented.

The curing accelerator used for the encapsulating resin

composition of the present invention may be one capable to be

a catalyst of the crosslinking reaction between the epoxy resin

31



the curing accelerator and the inorganic filler, the
encapsul ating resin conposition-of the present
invention may contain, as required, various additives
such as a flanme retardant including a brom nated
epoxy resin, antinony oxide, a phosphorus conmpound or
the like; an inorganic ion exchanger including bisnuth

Lde, hydr. r_the |ike; | I ncl udi
ang s nddrate or, Ehedddeer 8 cqupld ng. 3080t nsladhigound

Xypropy ane” of

su?ﬁla%r?,@—diﬁ%%%ﬁ(ﬁ%, d%llﬁ'ﬁ:{%cer{ee—@ ,i {Pf_b@lﬁ'{g%ﬂﬁe or the

e li'ke; ess conponent 1ncluding a i cone

1iRE} . aB Birhh&eBe phidaRer ner thiRed iddip e RAFE A0etiphenyl
i ncluding a natural wax, a synthetic wax, higher fatty

ph@gpline et@t +d sheal 1t prdwreefiumpacaifbishear 1t berbitkesalt or
an antioxidant or the like. Further, the inorganic

théillles; nay el gradlianauakhduynd puetessed-methyi hemidazole or
coupling agent, or the epoxy resin or the phenolic

the ekl ke curhiigh awentbe ifimidgul togreAs end processifred 33lely
met hod, there may be a nethod of m xing the inorganic .

orf iin efomRdnathenabovElfreMATGRed ESUpETNAYNagett BPSt HE1ring
like with the use o a_sgolvent .ang then renovin he

ACGB SEROT  TOTRE SR, Polp I §Y ddpntL el Fespact o the

am@98QY €5 Fept ) ."”ﬁglg%%angui‘%gﬁgOEeEES {:&1&8059&5‘1?. 1 the
I NOF gani ¢ Fil'tercts process by’ neans of a m Xxer of the

coﬁ%gfniﬁﬁnHMbutﬁ“isaggktbfe§hek&b&ﬁgﬂﬂ%%gbhech9ﬁb§ﬁE€§Smay be

conmponenht such as silicone oil, a silicone rubber”or

lohBecdi ke, r1beae] Bst ¢ crimsiul Listavhen theatieide hedsid@ease.

decrease and the thermal expansion coefficient when

heat ethd eintdsrdamiinciiddse: dded sfpossidlendapsuiprtoivey resin

crack resistance by appropriately adjusting the
compapbuheli ng trenvreserit Lnkhent bon seyesys kohponead tolypmeific

addi ng the | ow stress conponent, it is _inportant to

kindgke FKl QREIBRCEREL L ARFNAPE AP SRSHP IHE tiiy Brteripd can
henoli ¢ resin curi

oo GRGEr | BORARETENE o AELT BoMRiLe e &P 260 1C 107 Hidbradused
silica, crystalline silica, secondary aggregated silica,
alumina, titanium white, aluminum hydroxide, talc, clay, glass
fiber or the like, one kind of which may be solely used, or two
or more kinds of which may be used together. The fused silica
is partiéularly preferable. Either crushed or spherical fused
silica can be used. In order to increase the compounding amount
of the fused silica and inhibit increase of the melt viscosity
of the encapsulating resin composition, it is preferable mainly
to use the spherical silica. Further, .in order to increase the
compounding amount of the spherical silica, it is preferable that
the particle size distribution of the spherical silica may be
as wide as possible. The total compounding amount of the filler

in the whole encapsulating resin composition may be preferably
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product of the encapsulating resin conposition which

can be used in the present invention be 400 MPa to

1200 MPa, and the thernmal expansion coefficient of

the cured product of the encapsulating resin

conposition at 260 C be 20 ppmto 50 ppm it is

desirable to use the epoxy resin which is excellent

i n.B of bl f [ 1] d-.
g el Ll b
arldf P BPOXN 11851 N1 £t RS PREAYIALR Y diRE: LERAX Y HefSiIb rganic

or the like, "and/or the phenolic resin which is
fexeet | eat im bakangsvofmdderddid i EMn?QQ fdcwabid 1 §¥ crack

when heated such as the phenolaral kyl resin, the
rawmiphtdrotadakkyd ineskaserof haekinke, exgnchs farn thef £ 101 ¢se when

the spherical silica having w der particle size
hefitstd | and | decrdase t hht Lohitdheyepery beeginevamdeche With the
. phenolic resin. Thereby, the filler can be highly
19GUgase oh Ehe aéfﬁéﬁﬁseia%/ﬁl@lgmql@sﬁﬂiccéméé@ﬁ i 9k slel ¢ mpdulus

t he %otal conpoundi ng anobunt of the 34 filler jn the |
WRiHbI 8S8REApsttAET nd O esPRTEBRAPOANT o "Fecthe e &bogxpansion

80 % t 5 %,_ Al | the th | .
AT RO 6 SRCEROS60 Coliies HbiC Bbod (REain Lov
MRS el nedl L 415 PRESEN RGNS L0008 e oo

stress conponent such as a silicone cone
a PG R dikerary rheiaddede, thel sRvpotRane!@sthke balance
nodul us at 260 C of a cured product oP t he
ofepeapseliat bAgviEgsithe SOGMOSidA oRe Al . aaduces .colft@nation
encapsul ating resin conposition which can be used as
ofartlencapsyl attsig medeithel phenod sesiicoprdudtgr agkement
or the like according to the present_invention can be
obt ai BEG1B§S TAKPREXYIIRS EpokPerrRer0l i h&eshendiFEng agent,
resin, the curing accelerator, the _inorganjc filler, ,
Eh fieT LRGIAF P YB57 bPE ERE TS B RS bior his@Rcagsalating
rd Ofn”aéoﬁé@fif‘&wgf Lher eqfler, (Tl ) ag. and %angbﬂgai’é{, as
means a Kneading nachine such as a rot |

r%@%hvg%gg% Légb_ﬁmvéga%nkﬁeagrad £ BRel i€ r £OA! 11RGI uding
a brominated epoxy resin, antimony oxide, & phosphorus compound
or the like; an inorganic ion exchanger including bismuth oxide
hydrate or the like; a coupling agent including y-glycidoxypropyl
trimethoxy silane or the like; a colorant including carbon black,
red iron oxide or the like; a low stress component including a
silicone o0il, a silicone rubber or the like; a release agent
including a natural wax, a synthetic wax, higher fatty acid,
metallic salts thereof, paraffin or the like; an antioxidant or
the like.

Further, the inorganic filler may be preliminarily

processed with the coupling agent, or the epoxy resin or the

phenolic resin curing agent, if required. As the processing
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When produci ng a sem conductor device by encapsul ating
an electronic part such as a sem conductor el enent or
the like wth the use of the encapsul ating resin
conposition of the present invention, curing and
nol di ng may be perfornmed in a conventional nolding
met hod such as transfer nolding, conpression nolding,

metrllﬂo%Ct Jcﬁ?Q%é“%Aa‘{} g é)rmettl'}]l%cf b%%l}?ﬂ&% %t%'l %J}X%altl?g filler and

encapsul ating * résin conposition

Hen\étﬁetvboﬁehﬁléflé&a@&@piﬂ{% Hyer &4 MRUNT § k¥PRith the use of

sem conduct or devi ce nmounting a sem conductor el enent

a @bla¥eptaskadrBbENBaLoH1 MG s ENEAPS Ul Al e SIFNdirectly
conposition of the present invention is excellent in

adddwgstthes @bopropenty oand soLgenngr agkntesirstaBCceike to the
Next, the area nount type sem conductor device of the

inpregsedc fin\let tomrwidelssbey erphaiotfed miKee @r ehendlke. Among
type 35 sem conductor device of the present invention

theomhti sete s by @sstingt ehe any S &96 cONHOREDF setlcémmllcone
mounted,on a surface of _the substrate via

Ol&orﬁj?ﬁél?%g? ﬁ"@@ﬁ’ﬁﬁ Fh%ﬂ-lkéndth% ﬁ%@?ﬁﬁ?lmﬁldl%uﬁd’w%heated
th f f bstr at ti

teBB 4G aELEroE Bt then b hALl SanarChorpEOtEsiGhenk when

he%@%g.psc%ln%fsl ntgo rfﬁ&?eg %T‘posﬂzl gge Caps%i % bc%t h; ngéleove crack

resin nmposi ti on an at i ng r

re%(i@@‘éﬁ'c‘é' 199 4 @%&Utp%%q Aoy &y u S fndtf' 8 RSB odE Bdunt of

of the area nmount type Sem conduc devi ce nounti ng
the BEeWseeREWCEtSfipehanent Ulort a@dpﬁgaﬂm lbhvaitdscomponent,
shown in FIG 1. In FIG 1, a resist layer 7 and a
itsid teportabt 6 take dadraredt ¢ hthheoxdminedndncrom e €eller,
8, but may not be articularly limted to such an
thensperienesinl sad ‘ageapbanﬁbyﬁt regpe Sepi_OMiIRR br
device of the present invention may be an_area

type %%rﬁ%ﬁfdiﬁé’t%?k%ét\ﬂecélﬁﬁﬁﬁﬁ AGAC RIS IeREA oF efoft cured
d
PR o aoave Paa B LS Red erenent - strnefigre Epfbe used

in the present invention be 400 MPa to 1200 MPa, and the thermal
expansion ccefficient of the cured product of the encapsulating
resin composition at 260 °C be 20 ppm to 50 ppm, it is desirable
touse the epoxy resinwhich isexcellent inbalance of flexibility
and flowability when heated such as the biphenyl type epoxy resin,
the bisphenol type epoxy resin, the phenclaralkyl type epoxy resin
orthelike, and/or thephenolicresinwhichisexcellent inbalance
of flexibility and flowability when heated such as the
phenolaralkyl resin, the naphtholaralkyl resin or the like, and
further to use the spherical silica having wider particle size
distribution than that of the epoxy resin and the phenolic resin.
Thereby, the filler can be highly filled in the encapsulating

resin composition so that the total compounding amocunt of the
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whi ch one or npre sem conductor elenents as sane as or
different fromthe above-nenti oned seni conduct or

el enent are further nobunted on the above nenti oned
sem conductor elenent. One enbodi nent of the area
nmount type sem conductor device nounting a stacked

el ement of the present invention is showmn in FIG 2.

f i#Lﬁ‘.eElig% tl%e wgﬁﬁ.gsér%aésqy lngaggsﬁm%%h'ng%rs J_kﬁﬁloln };gse @c{n?%s about

€ sem déevice but

g0PgJld cul a%ywltbm tedsd,0 a?é‘cjhoﬁ? %@b%e‘m%erﬁg@ expansion
senm conducior el ement uUsed for the area nount type

cos€iegBdUChOr2 eviceltds ta: ResRR thavepbe@n 1 MRY t N@éfined
be particularly limted, and may be any sem conductor
indlenpnésefioinvenst ance bol egire selenmginere. seabry a silicone
el ement or the like, used for 36 a genera
oiderd sonductergueviddie Alike,may bermdslinjutheorekyermémt elastic
of the stacked elenent different fromthe _ _
moghédie- aerdfbRedot seme@stperarcel eherie pagasylating resin
sem ¢onductor elenent different in function,
cogppgetare 5R"tHe FPRES®Yhe method of produ0|ng t he
area unt t m _conduct or _ devi.ce nount
S O LR B4 STk GroshBhe Shagaf R uged as
anpé{énﬂl%re&%%ﬂéﬁfﬁl g‘% ég%m %lo&la%egrr@lté}r%tcag tk?l% like

produci ng an area noun

achwaln§eﬂbogméi YOk o e Vil /i T 126, %esawtngﬁ@acwr mixing
el enen explained in refer to FIG 1, and the

theeddwdy ebsphodied pRecadlaceses pURhet g{@ﬁm@mm@u@mﬁc the
devi ce nounting a stacked elenent is explained in

inpefenitd RlGr 2ot kivetduti tofver odudiendiae ky seamsunt a mixer
type sem conductor device nounting a sem conductor

ateherent S eORBLAGYL6F %@ﬁ@@ﬁ@eg@rﬁ%ﬁme%rk@@m bwﬂeans
reS| n gaste A sem conduct or el nt 4 é5| ze: 9

Ofnfh XPRRCKHCILRCh IR %Ss Iddrtled 2oKn as%na%.%%usm

macﬁllgél Qﬁdrgﬁ nigj(gsscoo ng, and then crushing.

When producing a semiconductor device by encapsulating
an electronic part such as a semiconductor element or the like
with the use of the encapsulating resin composition of the present
invention, curing and molding may be performed in a conventional
molding method such as transfer molding, compression molding,
injection molding or the like. Particularly, the encapsulating
resin composition of the present invention is suitable for an
area mount type semiconductor device mounting a semiconductor
element or a stacked element since the encapsulating resin
composition of the present invention is excellent in low stress
property and solder crack resistance.

Next, the area mount type semiconductor device of the

present invention will be explained. The area mount type
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substrate (thickness: 0.36 mm bisnaleimde triazine

resin of 155pFPBGA (product nane, manufactured by

M TSUBI SH GAS CHEM CAL COWPANY, INC) ; solder resist

of PSR4000AUS (product nane, manufactured by TAI YO

INK MFG CO, LTD.)) as a substrate 2 via the die

bondi ng resin paste to be an adhesive | ayer 3 foll owed
by curin% in an oven, thus obtained the substrate )
seppGRNFRG Phe dsBRTcoRbudtsr RIeRBRE. 1TWENEdPPngcomprises a

ondi tion_of the die bondin resin paste i.s

suBREFBLET iyt dheP RO PSR EnbRPAEBHEoR & Sprgage o

iLn ] s .and i ntai nj r.o 3 L.hut-es.
en57 RRTREAEET TBntt ng Cenr SR, oo G e R and

subkkAhtThe 1 Laver $inde {hbe i A Molrhont dufstdfat® mounting

sem conductor wafer, "wherein sem conductor el enents

thal &dprditiudt@ nglanetihi ekeepsuoht@d20y N i shat laehest an
on one side of the resin film to obtain the

ensapsaoadiatore suaf epmbawiingohhewtiesd in fidtim dbadechding resin
Thereafter, a dicing filmis attached on the resin

cofipbmi tThe amkrhcepdutabingafesihavinngsihéonasdnt ¥drigd above
and the dicing film bonded is diced so that the size

argf ugeden Wohgibogirengneht the aveamiond mYPSy SRBaRSNERCEOr
a dicing sawwith a spindle rotation of 30, 000 . .

derAREMRITH d1hg SPEERTH BT SERSNFHYh “NPHy- esent invention

. _Sem conduc | enent_.i i cked up by i By e

15 SMPER SR FRE: <o condon & dsafe 8RR, %6kl gercer
9 e d bhm nberg, oA/, e deSgatbaehed, 18t b

bap%e%“%ﬁ%jﬁ%@?ﬁb br}n1froﬁ$?%e régfn film thus ©

pa@ltalngd1a semieendust shcel gReBhnbavhegronly the resin
film bonded. The sem conductor el enent 4 having the

resi mIsd mharke mamtadhessenitaydncB8oboerdédeicst the present
conpressed to be die bonded on a bismaleimnde
inwvenazbnenaebe mrgh 883 moupitht ¥Rk seracendulitekridasst ce pogeting
nmm bismal ei mde triazine resin of 155pFPBGA ( product
a gaaekednghelattur BHSBG 1M TREBRSAR TARNEHENPEAPSmMicOnductor

COVPANY X ,
device as’m\ler’}"glbnggla%eorve has a stacked element structure, in

which one or more semiconductor elements as same as or different
from the above-mentioned semiconductor element are further
mounted on the above mentioned semiconductor element. One
embodiment of the area mount type semiconductor device mounting
a stacked element of the present invention is shown in FIG. 2.
In FIG. 2, a resist layver 7 and a solder ball 6 are formed in
the semiconductor device 8, but may not be particularly limited
to such an embodiment.

The semiconductor element used for the area mount type
semiconductor device of the present invention may not be
particularly limited, and may be any semiconductor element, for

instance a logic element, a memory element or the like, used for

36



resi st of PSRA000AUS (product nanme, manufactured by
TAIYOINK MG CO, LTD.)) as a substrate 2 at 130 C
and 1 MPa for 1.0 second followed by curing in an
oven, thus obtained the substrate nounting the

sem conductor el enent. The curing condition of the
resin filmis increasing tenperature fromroom

tenperature to 180 Cin 30 mi nutes and mai ntai ni ng
2 48020 o7 B PR U T deﬁw@@hodAéﬁontﬁcﬁQ%}ﬁﬁﬂ§&ﬁ$@rb9lement

ororel g arkit (e orRRE RS thbSerneat ioned
se%&%%%gh %oﬁﬁhﬁeﬁge éan Q? :ﬂ%#]ﬁguc&gy% e%%n%h81fferent

ewncon enen ere € sem conductor

me'f%%lﬂtl ?’1 '§trﬁEHHESd pnchBe;sulstrate 2 with the use

of the redin paste or the resin film is encapsul ated

and nphded thedayY & dRiAPEhd G rdd¥uib tYB2Bdn@conductor
t hi ckness of 0.7 nm by an "encapsul ating resin

de€oapasdlinioing @ bematoedeapstledicmagtr esianslavndere lidi@ent may
condition of a nold tenperature of 175 C, an

noitnjoec piat ipudsslye lohi6ec8, MRPa ahd dodlpiwnggtmaehofi ©8n be
seconds by neans of a transfer nolding machine. Then,

cxeneld(bstr at eThdumeLhgdt ef serPEYRdnGt N eRERdNmoOUny  Ltype

sybject to post-curing at 175 C for 2 hours, thus
SeBbEaPABETO%n %%Jaceﬁomquw sBri CORRRIGIC bR | Edegent  is

GFELA RO TRe SR Tonhuds Tevic e AEie PRy s 2n arca
nc350 £0BEUCLAL o SLATEEL USI g o1& ROILRGCAB D1 cmenc s

tion e encapsulating r In COﬁpOSItIOﬂ

exg@ggh@adlgyrghgrpggsgmg pnvention is excellent in | ow
Sstress property and sol der crack resistance although

the tenperature when the area nount type
sem conduct or device nmounted on a circuit board or the
<Mbthedi9f pubdectingoasohdes bondingypbs 260icpndhithridevice
gher than conventional one. <Method of producing an
MOZF, énﬁoénﬁeﬁyﬁ@n§§ﬁ¥€6n%h%@%?tﬁev|ce

(Method of mounting semiconductor element by resin paste)

A semiconductor element 4 (size: 9 mm x 9 mm, thickness:
0.20 mm) is mounted on a bismaleimide triazine resin/glass cloth
substrate {thickness: 0.36 mm, bismaleimide triazine resin of
155pFPBGA (product name, manufactured by MITSUBISHTI GAS CHEMICAL
COMPANY, INC); solder resist of PSR4000AUS (product name,
manufactured by TAIYO INK MFG, CO., LTD.)) as a substrate 2 via
the die bonding resin paste to be an adhesive layer 3 followed
by curing in an oven, thus obtained the substrate mounting the
semiconductor element. The curing condition of the die bonding
resin paste is increasing temperature from room temperature to

175 °C in 30 minutes and maintaining 175 °C for 30 minutes.
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nounting a stacked el enent> (Method of nounting
sem conduct or elenent by resin paste or resin film
To produce an area nount type sem conductor device 8
nounting a stacked el enent of the present invention,
firstly, 39 a first sem conductor elenent 4a is
mounted on a substrate 2. Specifically, except that

D8R 35 B RREAELE o STERLe By PRRORY o
sem C?H?)ﬁﬁrﬁgﬁg LA 'sid%"xb‘{‘{dﬁ&ﬁ)‘g[thca} éfbas'is%ﬂl"it@oﬁductor

simlar ove- nentione od of nounting

waS @, COMICE 0]  SLRIBMaudYof €81 BmPABLE: N £dBId Riving a
nmounti ng sem conductor element by resin filni of

thivi-Red of orDOueh Ng antact@dunbneypede semitcendigction £ilm
devi ce nounting a sem conductor elenent”. The die
tobohtlehg tlesisemdomposictioanvwafed Hearigion thecoaesn & iflir bbnded.
- adhesive |ayer 3a after curing. Separately, a second
Theawiaddeduceofielvgeht lnbi favt brached resithd iteniat tfadimed The
for formng a stacked elenent is produced simlarly )

s egd qomlugh OFeVAEAL | BABHNY MR P O DED it idfgt the dicing film
sem condyct or el nt by resin filn exce t hat the .
bogr R O HEGS0 S FOoP LEP cbrt TR HG o o iRt <o
9 I)§un8xn§n tbgl }nglaﬁlsmgfsa E@.fci%%OSEWY L& N itrﬂﬁes%%%%(Eion of

sem conduct’or “el enent may beé € sane as or

30d iOfOqu_Ipﬁlﬂ$nc§ 5 Qrﬂ:ghg gf}\gliere%lto SefMmo8duct of, &l epEBtentBonductor

Rext, ‘t he secon conductor elenent 4b is

elcarpPressesh cl Lepigisdh Seteenduster &f eMnNbedd@cbAductor
the sane press condition as that in the

elebewne- freat itdredac ki o Dt heodihting SiEém ebhrduct@mresin £ilm
element by resin filnf', thus obtained a substrate

isnagteichgdatospaekethel @pimg &1 hd ufire thendiesgnr 5w, thus
conposition used herein _becones a second adhesive i

obﬁg&@pd3@ éﬁW§FQ9ﬂqqﬁfr element having only the resin film

bonded.

The semiconductor element 4 having the resin film to be
an adhesive layer 3 bonded is compressed to be die bonded on a
bismaleimide triazine resin/glass cloth substrate (thickness:
0.36mm; bismaleimide triazine resin of 155pFPBGA (product name,
manufactured by MITSUBISHI GAS CHEMICAL COMPANY, INC); solder
resist of PSR4000AUS (product name, manufactured by TAIYO INK
MFG, CO., LTD.)) as a substrate 2 at 130 °C and 1 MPa for 1.0
second followed by curing in an oven, thus ob£ained the substrate
mounting the semiconductor element. The curing condition of the
resin film is increasing temperature from room temperature to

180 °C in 30 minutes and maintaining 180 °C for 60 minutes.

(Method of molding package by encapsulating resin composition)
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(Met hod of nol di ng package by encapsul ating resin
conposition) The substrate 2 nounting the stacked
element 9 is encapsul ated and nol ded to have a size
of 16 mm x 16 mmand a 40 thickness of 0.7 nm
fol | owed by post-curing simlarly as the

above-nenti oned "Mt hod of nol di ng package by

encapgpi & i NG S§heln§qvpeﬁlﬂﬂe0@seoéf§/§%'m Ofiire 5 or the

produci ng an area nount type sem con evi ce

1iWBUNS EPGr @i @ MteondHet HelLMeRhe. JhbStr#BL ainRGIBRg the
area nount type seni conduct or device 8 nmounting a

seftiackedcebemebémnof Wwherpresand domiitidittor element 4 is
Incidentally, the resin paste of the present invention
mogayebeoustdei sulb hier et hodvigfh nwntussg athéhsecendn paste or
sem conductor el enent 4b on the first sen conductor
the| spehn YalmHiwepBFapsRbaterdsind pstde iy hawe ot fsitageof 16
edge of the stacked el enent or bleeding may be caused
g %ﬁdﬁmtw & friyChkBeaspPbny em bR aﬁbﬁﬂéﬁ@épﬂ-?éépgyresm
the first sen1cong ﬁtor el enent thg seco
8 the

coRBRe LBl e e Ehr B g R S R &888% ¢ son
fSQE%SQQdyéé#grf%ﬁ?@q£f aﬂf‘%?e §FQ%5 %E%o yg@%ggure of 6.9

erdbl@ t0- Use
mphid/m E%uﬁﬂ&?%hﬁ@ yhep Mdlé‘%ytﬂ@a§§%‘fn§ transfer molding

sem conduct or el enent. Al so, the present invention,

ma@hshackerh&l eapatsubatinag e Iﬁa\@n-@inmhe SO O e 1 ement
el ements stacked maybe formed according to functiona

isdesbiacoftd o grackadgeg BhysVbatC pfaper hioessef thns obtained
adhesi on used for attaching the first senm conductor

aned gmaEuls LRl sera coadoptioseit CorriGct Rrcii enemougs ing the
and an adhesi on used for attaching a sem conductor

Se@F@ﬁﬁﬁPCFBFI%%F%%th% second sen1conductor el enent

t articul i mted. ares
or 1 eti% ?#’%W%a‘aéﬁf f?%%?%%%%%n?e R Bietfs cne
seﬁ?BOB?u8§89 ’ﬁéﬂhiiﬁﬁé: Bﬁhlb CLESTRY: &sition
trou caused I n el ect |caI |ng W re bondi ng
anbelweencbheulating resin compositlon obtained by the present
invention is excellent in low stress property and solder crack
resistance although the temperature when the area mount type
semiconductor device mounted on a circuit board or the like is

subject to solder bonding is 260 °C, which is higher than

conventional one.

<Method of producing an area mount type semiconductor device
mounting a stacked element>
(Method of mounting semiconductor element by resin paste or resin
£ilm)

To produce an area mount type semiconductor device 8

mounting a stacked element of the present invention, firstly,
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sem conductor el enent and the substrate due to the
structure of the stacked elenent, it is preferable to
use a resin film which 41 is less likely to run off
t he edge of the stacked el ement or cause bl eeding.
Since in the area nount type sem conductor device
mounting the stacked el ement of the present

© LTS AR LSS L -
Spé99%§b¥§l ay, ‘tﬂ%‘ce@ﬁéssléet kstlﬁ‘?%%%&%ro\ﬁdtu*&%r é‘fement

elastic du cured product a resin paste

isachgfibBd tf:(b|1”r© nuﬁ%d fd’rrrm@(“l@ﬁi o iRetieeen Jtehe phi (Bt 5 first
sem conductor element 4a and the substrate 2, at 260

sefoi t8ndudPar t€) diddh VRa, 1Al ﬁ@un‘ébﬁ&ﬁn&h%@fﬁ&aﬁ.@umslmpﬁarly
sem conduct or device nounting a stacked el enent of

astttiee phesenteninivemntd iembiont sf pbunak ngsemicendicttar element
el ements, the required nounting condition becones

bymegels @asite 't ban Madtodfoft meunténg nrmitcaypector element by
sem conduct or_ device nounting a sem conductor

regienmehtlmForfexaipracdt ek e PARPEUCAREh] @5 aa’%easu@ﬁuflﬁattype
t he sem conduct.or el enent becones fragile ~when th

Se{“ﬁFeﬂﬁ‘ég‘éo%gietvﬁ&esr%?ﬁ%ﬁb%éﬁﬁmeq éﬁ[ﬂﬁgco&e%%ﬁ%%m't hi ané‘F die

0o IRA" 25, 10 LhAL . the sen condugtor. dewl ce apuptiiglc; ve

S ng sem conductor el eren ress I ncreases

layggrggsgfgér O¢£upying area of the first sen1conductor
element with respect to the substrate area, or the

| i ke.sdiemery,t ke sdiceadment cbyipectdemetenddet 0k having a
devi ce nounting a stacked el enent using the die

rebondf higm raesi acheaipost ticamiand at béaekedpslikathhgis gstoduced
_conposition obtained by the present invention is _
simkterlent aen Itdw st 2legve-pepernyd andMeshadr afacl@nountlng

reS|stance al t hough the tenmperature when the are
seRpGARIEGH @%ﬁ%&dﬁ&tﬁs%ﬁé@ nBtFRRY o tat e rsdlﬂet of the

o234 B S5 bRt 3 PG5 BB BB S5 o

o §& }IHP.U”heEééES, the second semiconductor element 4b may be
the same as or different from the first semiconductor element
da.

Next, the second semiconductor element 4b is compressed
on the first semiconductor element 4a in the same press condition
as that in the above-mentioned “Method of mounting semiconductor
element by resin film”, thus obtained a substrate mounting a
stacked element 9. The die bonding resin composition used herein

becomes a second adhesive layer 3b after curing.

(Method of molding package by encapsulating resin composition)
The substrate 2 mounting the stacked element 9 is

encapsulated and molded to have a size of 16 mm x 16 mm and a
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sem conduct or device nounting a stacked el enent of the

present 42 invention can correspond to further

requi red downsi zi ng and hi gher function of the

sem conductor device. Incidentally, the area nount

type sem conductor device 8 of the present invention
thirgynpesf afnPshedmwfehlawsel Begr PpaFrcuUBingt Rinhéapse @f the

an encapsul ating resin conposition to be an

ab@ﬁ@aﬁgﬂ apneg Mayepdr o LRy BREKAREINT FRFARAY Het Hpgesin
according, tot : I . EX I f th
cofPSLELSfr, e | UReRRet B A AR L ROAR. Sheel e e
selt%%gggdlggtéped@&lec?%%oﬁﬁwﬁ%]' onsém?i({bq}dJ%f’ 'e(ite‘?n%n bY Thus
ese-exanpl es. e compou J?ng ratto 1s expresse& by

obl}l:g?fx&d. By 3l ghicuni By O8N LU RISIR EhBounting a

OW Ng conponents according to the conpoundi ng

st3AREAt c @8mEROWD bh TiD! Brds¥RF ei mvedidh . nor mal
tenperature. Then, the m xture was subj ect to m xing

and knesididigAtl y,0ahd erpamapasee by meansprebehhr éevention
rolls having a roll distance of 50 pni30pmfor 5
mayilesisdadiis theanetdod esf mpastiosy RPhet gePbndAseniceadhctor
resin paste was defoamed in a vacuum chanber at 2
elemegt f4r oB0the s sepdciongycrspet epest ¢fa ¢ hgowever, the

obtained resin paste were evaluated in_t foll .
reRARREPTETIY SURIALH bR SHGSUPE S NAr T SRR S AmeTAIA T oeding

nay SR Tiar S Ehrenar vt s By bPeeRy foRanEr sty
bo%@ﬁéLfﬁgoéﬁrs@S’séﬂﬂ@gﬁ}ﬁ&d RY ed@P@n ERAXY+RESi fScond

. ., epoxy equivalence: 190, hereafter referred
se@$coBfbcdor element or bonding the second semiconductor element
and the substrate by wire bonding. Hence, it is preferable to
use the resin film for adhesion when mounting the second
semiconductor element.

Also, in the present invention, a stacked element having
two ocrmore semiconductor elements stackedmay be formed according
to functional design of the package. Physical properties of an
adhesion used for attaching the first semiconductor element 4a
and the second semiconductor element 4b, and an adhesion used
for attaching a semiconductor element following the second
semiconductor element may not be particularly limited. Thus,
a resin paste or resin film different from the present invention
can be used. Herein, in the case that there may be a trouble
caused in electrical bonding by wire bonding between the

semiconductor element and the substrate due to the structure of

the stacked element, it is preferable to use a resin f£ilm, which
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- Hydr ogenat ed bi sphenol A type epoxy resin (product
name: YX-8000, nmanufactured by Japan Epoxy Resins Co.,
Ltd.; epoxy equival ence: 206, hereafter referred as
"hydrogenated BPA") Cresyl glycidyl ether (product
. hame: nk manuf act ured by Sakanoto Yakuhi n Kogy
lsé@ss Ligelvprin ehuihs edge ot1bEe %@%@rﬂt%%em%%ﬂreaause
b1 p-CGE") Diacrylate having a repeating unit of
?%@?%ﬂethyle oxi de represented by the follow ng

formyl a éll (tg{eo%gg %g,gmxpeéﬁﬁﬁ%on@u&g!\)/?cﬁ%ld:emountlng

manufactur e

th%}é@g%%%%ﬁéﬁ%féﬁgﬁﬁg 85§¥%é?5 hve%%&gﬂlasﬁiéssckﬁ arted

on @ik @';L%rtyhéﬁ&c@ﬁd@&@@w@lr@n@w de pH9RYERPE& ®OXhdesubstrate
adduct of bisphenol A represented by the follow ng

2 fier ankar (9t Gphediet 1nane 3aldfdte HERY) ATE BRedRAsary that
manuf act ured by KYOEI SHA CHEM CAL Co., LTD.;

an ledreesdfitcemoteflesr el aasut 8P-piRAIYct 44 Foremilnapé2ye @@H3 resin
| CH2 CHCO(CHCHZ-OmQ | -Q 11 CH3 CH3 (2)

filgpougezi fprHdhe O. @ QE@ERNCERe J Wesi=4 emi ConHegarEds bpment

dlacrglate (product nane: LI GHT- ESTER
4a and the substrate 2, at 260 °C is 1 MPa to 120 MPa.

Also, since the area mount type semiconducitor device
mounting a stacked element of the present invention mounts plural
semiconductor elements, the required mounting condition becomes
more severe than that of the area mount type semiconductor device
mounting a semiconductor element. For example, there are
problems as such that the semiconductor element becomes fragile
when the thickness of the semiconductor element becomes thinner
compared to that of the semiconductor device mounting single
semiconductor element, stress increases due to increase of
‘occupying.area of the first semiconductor element with respect
to the substrate area, or the like. However, the area mount type
semiconductor device mounting a stacked element using the die
bondingresincompdsitionandtheencapsulatingresincomposition
obtained by the present invention is excellent in low stress
prbperty and solder crack resistance although the temperature
when the area mount type semiconductor devicemountedona circuit
board or the like is subject to solder bonding is 260 °C, which
is higher than conventionai one. Such an area mount type

semiconductor device mounting a stacked element of the present
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1, 6HX-A, manufactured by KYCElI SHA CHEM CAL Co., LTD.;
hereafter referred as "I,6HX-A") 4,4 -Bi pheno
(product nane: BI PHENCL, nanufactured by Honshu

Chem cal Industry Co., Ltd.; hydroxyl group

equi val ence: 93, hereafter referred %f %
lnmeeraﬁe&%ﬁwqw%reérrwérr@@& Crsrws zingandhigher

RGO o LOP e SRARPEL. RANEY o ra?'éa“ by S Kokt

"2P4N£§#?d%§§% aﬁ%?ofﬁ%%{?% naﬁg%H5%§85ﬁ§EdeeVlce

8 JRNUEACLM &G, D n%‘%t%&lp%@tbenfubﬁreeéaerlrrr?faeebq@e@%an
|n|t|ator" Si | ane couplihg agent having a gl ycidyl

6 GLeHPthBrQguchs éﬁ“ﬁhcéﬁﬂﬁrﬂﬁﬁ%g rysifacotied il on to be an
Shi n- Et su Chem cal Co., Ltd. hereafter referred as

entapexyasihaneiyer Jidyer g@@a\de_‘r maxefdiakeahikestdidd/eccording
powder having an average particle dianeter of 3 pm
toandeanmadismum particle dianeter of 30 pm45 -Silica:
spherical silica having an average particle dianeter
of 2 pmand a nmaxi num particle dianeter of 20 pm Tabl e
1 Pl P2 P3 P4 P5 BPA 7.7 21.5 15.4 Hydrogenated BPA
Exgmplsg 5. mp-CGE 6.6 18.4 6.6 A-PTMX%5 13.7 BP-4PA
4.9 1,6HX-A 5.9 14.7 BP 2.2 6.1 2.2

Examples of the present invention are hereinafter
described. The scope of the present invention is not restricted
by these examples. The compounding ratio is expressed by "part

by weight".

(1) Forming of resin paste

The following components according to the compounding
amount as shown in Table 1 weremixed at normal temperature. Then,
the mixture was subject tomixing and kneading at room temperature
by means of three rolls having a roll distance of 50 um/30um for
5 times, thus obtained resin pastes Pl to P5. After each resin
paste was defoamed in a vacuum chamber at 2 mmHg for 30 minutes,
various properties of the obtained resin paste were evaluated
in the following manner. The evaluation results are shown in

Table 1.

<Material component>

The following material components were used.
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DDA 0.2 0.6 0.2 2PAMHZ 0.4 1.2 0.4 Initiator 0.2 0.2
Epoxy silane 0.2 0.6 0.2 0.2 0.2 Silver powder 75.0
80.0 75.0 80.0 Silica 30.0 Viscosity Pas 20 16 18 22
23 FElastic nodulus 206 "C MPa 100 100 80 250 200

<Eval uat i_on t hod Vi scosity: _hy. f.a type.
visconefgﬁsgg%nggng)ty%%J?%%5 ﬁﬁéﬁﬁgggﬁig Cgtﬂiﬁg'rgﬁ%kOte
t ' fit pr in e | te. ;
e S A Lt oy

ea®VRh Ut &d. t Dohavies passed- thererideraa. ngeami t of

viscosity is "Pa-s". -Elastic nodulus: after the resin
paste wasiyappheadten baspakthon Atrade spory sdaseh (Product
have a width of 4 nm a length of about 50 nmand a

nardi TKRESS 09 ma2F uroreld lowde phy Bpoxdynge $ oms C80 , Mitituit;espoxy
at 175 Cin an oven, the resin paste cured product

equasa beeted 20om hdrediienrgieanged e )hwhragenagied BPA")
sanpl e of the_ obtained_resin paste cured product
havi ng aCresyih efy2ddit washekeasBFeausy neahe: of Mt RetCE,

dynam c vi scoel asticit asusrenme at 6 a f uenc
marg fati%t‘%ﬁecg)y Ync?é%@f“_ﬁﬁ\ét gﬁ‘f)g\l%fﬁrgf‘??%% ?fOO Cife’%d’li%s oxy
at.a ra mn. fo.c e an Stor rymodul us
CALVALE T e](%’ gberrrﬁan%eo‘?t rree%f%y%(?larﬁ < r’gpara i)on of

resin yab@%ﬁ%gﬁQEeqkﬁvPWQQJ99pé§§kﬂﬁﬂhhﬁ?ofT@@tramethylene

fol | owi ng conponents according to the compoundi ng

ox BlI® U p :88s SHQWD by thablre 12 owehg dosmalvedl) n(pEdatt name:
normal’ tenperature, thus obtained a resin varnish
NX kawiergarsMa 6] mdnufactured by Shin-Nakamura Chemical Co.,

I.td.; hereafter referred as “A-PTMG 657):

Formula (1):
CH,=CH-C-O-(CH,-CH,-CH,-CH,-0), -C-CH=CH, (1)
O
L=9

-Diacrylate of propylene oxide propylene oxide adduct
of bisphenol A represented by the following formula (2) (product

name: LIGHT-ACRYLATE BP-4PA, manufactured by KYOEISHA CHEMICAL

Co., LTD.:; hereafter referred as “BP-4PA"):

44



content of 40 % <Material conponent> The foll ow ng
mat eri al conponents were used. An acrylic acid ester
copol yrmer (N, N-di net hyl acryl am de-acrylonitril e-ethyl
acryl ate-glycidyl nethacrylate copolyner, Tg: 10 C
i.ght verage nol ecul ar wei ght: 350, 000; product
Foﬁﬁﬁgg é%fSOHDQ manuf act ured by Nagase Chent eX
Corporation; hereafter referred a{_HSG 80HDR') A
cresol novol ac epoxy resin (p~oq 1020- 80,

nuf-aet b YA . 0 £ EPaxy
i cri\i'eﬁf‘égj'( %grgg) mrel YN/ pol t: hereafter
referredras "EQCN- 1020- 80") A'"'t:yanalte resin (prod@gt

name: L-710, n&ldfactured by Vantidolstd.; hereafter
referred as "L-10") Silane coupling agent (product
name: KBM 403E, manufactured by Shin-Etsu Chem ca

Co.,, Ltd, - afte er as "KBM 403E") Sil ane
covpﬂdré%gﬁli-@ uéﬁ&ﬁggg KBM 573, 47
manuf act ured by ShiA- Etsu Chemical Co., Ltd.;
hereafter réﬂﬁgred as "KBM 573") Si| amne,coupling
agent (product “name: KBM 5103, e T Gr ed by

Shin-Etsu Chem cal Co., Ltd.; hereafter referred as
"KBM 5103") -An ultraviolet curing resin

(1, 6- hexanedi@handlet AW Alfre PHPIYGEE RARR: LIGHT-ESTER
LI GHT- ESTER 1, 6HX, manufactured by KYOEI SHA CHEM CAL

1., §9x -2 ) TRnu fherealer y neforrsemh ageMicAEX9. ALTD. ; hereafter
phot opol yneri zation initiator
ref{&rPedi aet hOx§HXHhenyl et hane-| - one, product nane:

| @651, nmanufactured b¥ Chi ba Specialty Chem cal s,
Inc.: hefedftBiphenol {product name: BIPHENOL, manufactured

by HonshuChemical IndustryCo., Ltd. ; hydroxyl group equivalence:
93, hereafter referred as “BP”)

-Dicyanediamide {(hereafter referred as “DDA")

+2-phenyl-4-methyl~5-hydroxymethyl imidazole
(product name: Curezole 2P4MHZ, manufacturedby ShikokuChemicals
Corporation; hereafter referred as “2P4MHZ”)

-Dicumyl peroxide (product name: PERCUMYL D,
manufactured by NOF Corporation; hereafter referred as
“initiator”)

»Silane coupling agent having a glycidyl group (product
name: KBM-403E, manufactured by Shin-Etsu Chemical Co., Ltd.;
hereafter referred as “epoxy silane”)

-Silver powder: a flake-like silver powder having an
average particle diameter of 3 pym and a maximum particle diameter

of 30 um
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referred as "1 G651") -A curing accelerator (imdazole

conpound, product nane: 1B2MZ, manufactured by

Shi koku Chemi cal s Corporation; hereafter referred as

"1B2MZ") Sol vent: et hyl et hyl ketone; hereafter

referred as "MEK" -Silica: product name: SE-2050,

manuf act $idd coy ADNVATECHS st;glca [ay inamrad@rages particle

particle diameter of 0.5 pmand a maxi mum particle
digreket epfof wopapd h%rl?eaaﬂr@im e Yl dblangt o 20 um

<Production of die bonding resin filnm After the

above-nentioned resin varnish was coated on a

pol yet hyl ene terephthalatéhNeHn1(product name:

38R0t arufactored umq ‘FPZE"DE“EQJ) Plnlb.,PE

thl hlen oo o DO oS- g

coafB8A ¢ ol | aued by dryinglat-z¢ 2Eloy 10 mT%t oc—the
pol {Hydtpgbrated BRA epht hal atlk %14 A5tlhe  sfbstrate wa
pee|neptQGGE obtain a die bohdi6fg|rés#n filmFI166g F3

hav|mgTRiGehi ckness of 25 pm Propertji el®.70f t he

obt gpagdadi e 48 bonding fesin|filng FI tp F3 veres
eva‘mw_by_rh?“f_ol‘lw_nb_ﬁmer. Thg geyal uat|i qa 7
rest]:}:, are—showr—T 1 TabtE 22.2 ~EV€I atToTT Ilb‘ééltd>

- El gt : er—tpe-fedtA—HHrwa t—f-o
60 DhAvut es at 1380 C | ; - o apl-e ofdJ%J; &
r es|ap4 ' h &f |201-2m was reddhuled by
meafkstiatbr t he dynami ¢ vi skoel asticitly ®@asurenmdnt 04t] a
frefppencylamd 10 Hz by incfedsi mg 0.6 gnp@Zal ur®2 f|r ofi?
- 10[BilbertBwdst0 C at a rate] ofsb|C/ m 1. go@ gayxulfatseo p
st of@g nodurus at Z60 C | Tabl ¢ Zo&l F2 Fp SG{B80HDR

100 Glsfcof si?yE O EOCI 'U%TSBU IEO T$0 16 18 22 23
Elastic modulus 206 'C| MPa 100 100 80 250 200

V)

<Evaluation method>

*Viscosity: by means of an E type viscometer (3° cone),
values were measured at 2.5 rpm at 25 °C just after producing
the resin paste. A measured result having viscosity of 15 to
25 Pa s was evaluated to have passed the criteria. A unit of
viscosity is "Pa-s".

+Elastic modulus: after the resin paste was applied on
a Teflon (trade name) sheet to have a width of 4 mm, a length
of about 50 mm and a thickness of 200 um followed by curing for
30 minutes at 175 °C in an oven, the resin paste cured product
was peeled from the Teflon (trade name) sheet. A sample of the
obtained resin paste cured product having a length of 20 mm was

measured bylneans-of the dynamic viscoelasticity measurement at
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L-10 10 30 1B2MZ 3 3 KBM403E 5 5 KBM573 1

KBM 5103 4 1,6HX 30 30 30 1@G651 2 2 2 SE-2050 250
El astic nodulus 206 C MPa 6 135 less than 1 (3)
Form ng of encapsul ating resin conposition The

: ﬁ%%ﬁ%“ﬁgg SR b BT EoR HaTE. TS T otk 00 °C co
: j . f
3G GBS0t S50 by e ahe o g o e g R ¢

26hOkE distance of | nm Thereafter, 49 the mxture was
cool ed and crushed, thus obtained encapsul ating epoxy
resin conmpositions CL to C5. Major naterial conponents
and nmet hods of evaluating properties used for the
(2§ eSbPAmifagnpestésonm ArEmas foll ows. The eval uation
results are shown in Table 3. <Materials used for
<Peapapstiiati 0§ resim cambsh t fen>di€goxydiesiredin afilm>
bi phenyl type epoxy resin (product nane : YX4000K,
manuf BbeufedloyluapasmEposyt Reatasrdabny tedthengpppagnding
point: 105 C, epox equivalence:,185ﬁ Epoxy resin 2.
amguBheAs STEMRY 11 VIR Ehoxy"RESI AIREFILREY & bitBHert epermal

teﬁ%ég%%#%%ﬁ&ﬁéﬁé&§gt4¥ﬁ§a %:%2§§ﬂpwaggg%%?_g%g%%’géﬁ%stolid

Coggghgaégngg:%274) Phenolic resin 1. a phenol aral kyl
résin having a bi phenyl ene structure (product nane:
MEH- 7851SS, manuf act ur ed

<Material component>
The following material components were used.

-An acrylic acid ester copolymer
(N,N-dimethylacrylamide-acrylonitrile-ethyl
acrylateuglycidyl methacrylate copolymer, Tg: 10 °C, weight
average molecular weight: 350,000; product name: SG-80HDR,
manufactured by Nagase ChemteX Corporation; hereafter referred
as “SG-80HDR")

-Acresolnovolacepoxyresin (product name: EOCN-1020-80,
manufactured by NIPPON KAYAKU CO., LTD.; epoxy equivalence: 200
g/eq, melting point: 80 °C; hereafter referred as "EOCN-1020-80")

‘A cyanate resin {product name: L-10, manufactured by
Vantico Ltd.; hereaftar referred as “L-10")

:Silane «coupling agent (product name: KBM-403E,
manufactured by Shin~Etsu Chemical Co., Ltd.; hereafter referred
as “KBM-403E")

-Silane coupling agent (product name: KBM-573,
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by MEI WA PLASTI C | NDUSTRI ES, LTD.; softening point: 65
C, hydroxyl group equival ence: 203) -Phenolic resin
2: a phenol novolac resin (softening point: 80 C,
hydroxyl group equival ence: 105) -Fused spheri cal

silica: average particle diameter of 20 _pm -Coupli ig
mara@%wtmye c‘r%w-pt?ibwphﬁmtﬁéﬁ-my Standeregdisenreierred

bl.ack hnauba wax -Silicone gum average particle
as o BET2f3of 3 pm (product nams T(REFI L E- 500,

manuf red b rn|n 50
<Met hgégil "eva E?IX"% pr ogertl e g%encapsﬂ\“atl ngKBM 5103,
maﬁl?ﬁéé‘tufé’cﬁrgg%ﬁlrp—r@c&pbB@}nlE!aQV@fo t hﬁt@”‘:%%'éla%tt'e%greferred
resin conposition was injected into a mold fo
as Mgy neaspiral flow with reference to EMM - 1 66
under the condition of a nold tenperature of 175 C,
an injectionlpressdletof GueihBa antsdrcuri (i, d+exaxiediol
120 seconds with the use of a | ow pressure transfer
dimmt lch angy heiohi ecoduas tneaser: e LEGEE-E8HERNL , @H&Ea&ameﬁactured
unit was "cm'. TMA (therno nechani cal anal ysis)
by dUICET S50 GHEMIGAL Ehe, e@%%psm%rtﬁapfg:erreﬁﬁeééﬁéo%ﬁt brPHX™)

having a size of 10 mmx 4 mmX 4.mm (thi ckness), was
nol ded® under t he cé’ﬁﬁ’ltPPSAYB‘FrézﬁEFLan t enper at ur etiyf-iator

|nJ ct.i on pr ssure of 6.9 MPa, and curi
(z'tl"l]n%lr%eft %Of One ¢ ASHBIC & %c?me #6651,
: er d wasg subj 405
na pos%é cur ng gt Cﬁgta E% ouggéﬂgﬁi%s%ggrfo?%er ter
re@rfé@ragsasuftgagpmper ature at arate of 5 Cmn. The

t hermal expansion coefficient at 60 C was referred as
al and theihbesdmd 1 €xpansi(onicaebl ecientowtd 260odCowasame

referred as a2 in the obtained TMA curve. Also, the
1B2MZ, manufactured by Shikoku Chemicals Corporation; hereafter
referred as “1B2ZMZ")
Solvent: methylethyl ketone; hereafter referredas “MEK”
-Silica: product name: SE-2050, manufactured by ADMATECHS

Co., Ltd., an average particle diameter of 0.5 pm and a maximum

particle diameter of 5 pm; hereafter referred as “SE-2050”

<Production of die bonding resin f£ilm>

After the above-mentioned resin varnish was coated on a
polyethylene terephthalate film (product name: 38RL-07(L),
manufactured by 0ji Paper Co., Ltd.; thickness: 38 um) as a
substrate by means of a comma coater followed by drying at 70
°C for 10 minutes, the polyethylene terephthalate film as the
substrate was peeled to obtain a die bonding resin film Fl to

F3 having a thickness of 25 um. Properties of the obtained die
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tenperature of the point at the intersection of

tangents of the TMA curve at 60 C and 260 C was

referred as a glass transition tenperature (Tg).

-Transverse strength, flexural nodulus (260 C: with

reference to JIS K 6911, a test sanple of the
boreticapses &t Ehgms i o Forpesivicilon tea\b ngha feilievanggmpnner.

mmx 10 mMm x 4 mm was nol ded under the condition of a
Theysi vk veiperatigeel l6is B0 choym iRy débilén Zpr essure  of

6. 9 MPa and a curing tinme of 90 seconds by neans of a

transfer nolding machi ne. Then, after the test sanple

S subject .to ost-curing at 175 C for 2 hours,
<E“’t\l$é1r‘?§\zlé:l’§é“e§$‘roéiﬁgth and flexural 51 nodul us were
measur, 1 26 a C2e 63n i {p wlEPBXYed for 60
resi-n %qg%%;% Igoga}luggéﬁt% (EIEEOX?/ rgsi n 2wéa. 9
fhenolic 15eskA 1n2ad vt 223 sBnP1ePBENOhE Ccli £5H Nr s n Ifilm
m@sz%%a nﬁ@w|mmmm%azozazazoz
haviRRerd adhgihsed sl meaw8s. Re8SubedSoP kil 92 Cthe dynamic
Coupling agent 0.3 0.3 0.3 0.3 0.3 Carbon black 0.3
vidbcd1ast idid Om8asCacmanba twaxXreqedcy @fF 20612bg. increasing
Silicone gum3.0 Spiral flow cm 150 120 200 140 80
tempdraipmedf ®on 01807 C o 23pPMatse B8LEPIfp° @hmingte cgpulate
140 150 150 155 Transverse strength 260 C MPa 25 20

a stprmeaFodglascdl 4RMulCs 260 C MPa 1100 600 800 1400
2200

Table 2
F1 F2 F3
SG-80HDR 100 100 100
EOCN-1020-80 40 150
L-10 10 30
1B2MZ 3 3
KBM-403E 5 5
KBM-573 1
KBM-5103 4
1,6HX 30 30 30
1G651 2 2 2
SE-2050 250
Elastic modulus 206 C| MPa 6 135 less than 1

(3) Forming of encapsulating resin composition

The following components according to the compounding
amount as shown in Table 3 were mixed in a mixer at normal
temperature and were subject to mixing and kneading at 70 to 120

°Cbymeansof tworollshavingarolldistance of lmm. Thereafter,
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(4) Package eval uation nethod (Exanples 1 to 19,

Conparative exanples 1 to 19) In accordance with

Tables 4 to 7, a package (sem conductor device) was

assenbl ed to neasure various properties. The

eval uation results are sho I.n Tables 4.to 7. .
FhERERHIES 128 OB KhaREonpaF %%&I%faﬁ%Faénidp%ﬂﬁﬁp%‘%@tmg
oGRS ST UuSheL s DEN S FPUEEILE Amponents
anOMRURLSY o XA BH A AP B30 beraes? DU AMPCLne  resin

sem conduct or devi ces a stacked el enent. The

cofsSen] oG Nethodandweval vaki 80a e hogn of e § e Hackadthown
are as follows. <Method of producing an area nount

in tyqs1sem conduct or device 52 nmounting a sem conductor
el ement > (Met hod of nounting sem conductor el enent by
resin paste) A sem conductor element (size: 9 mmx 9
mm thickness: 0.20 mMm) was nounted on a bismal ei m de
<MatremiF e vl oyt agsagsotia tisgb swasdine QAEHOSKIdSS> 0. 36
mm bismaleimde triazine resin of 155pFPBGA (product
name, FENUTREE SR Ko M IEUBl SMPEERS *CHERF EAL product name:

ANY, | ;. sol der resist_ of PSR4Q00AUS oduct .
xR R REo R, S Y GHNR TR Teais- L TEFS ) et ting
t he dj di ' f.ol.l d by curing in an
po%ﬁkﬁf&f%Sgﬂbﬁﬁg?ﬂégﬁ#ﬂégﬁgh%§?réfgﬂﬁnun¥ing thg

sem canduckor gl Nt pHBEo EHEL NGy 1 GO her yOof s € having
di e bondin resin paste was | ncreasli ng tenperature

a bipbaenk0eikt Spefaitl §pirodhéd Kamd: 3CIVONH, efantbdactured by
mai ntaining 175 C for 30 m nutes. The thickness of the
NIFE® nKAyaste abter LIV ng swaSecabiowyt 20imt:( MBBholC of epoxy
nmounti ng sem conductor elenment by resin film The
equisadrarecessi d/{)t he side without I1C) of a semiconductor

waf er, wherei n sen conductor el enents ﬂri f or med,
havinQEQenOllC resin 1: a phenolaralky resin having a

biphenylene structure (product name: MEH-78518S, manufactured
by MEIWA PLASTIC INDUSTRIES, LTD.; softening point: 65 °C,
hydroxyl group equivalence: 203)

*Phenolic resin 2: a phenol novolac resin (softening
point: 80 °C, hydroxyl group equivalence: 105)

-Fused spherical silica: average particle diameter of

20 um

‘Coupling agent: y-glycidylpropyl trimethoxy silane

-Carbon black l

-Carnauba wax

-Silicone gum: average particle diameter of 3 ym (product

name: TOREFIL E-500, manufactured by Dow Corning Toray Co., Ltd.)
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t hi ckness of 0.20 mm was attached on one side of the

resin film to obtain the sem conductor wafer having

the resin fil mbonded. Thereafter, a dicing filmwas

attached on the resin film The sem conductor wafer

having the resin filmand the dicing film bonded was _
<Mgitbed seft havaiwetsnge wroreSeh? T orftiuctaiCaPsediingas resin

9 M. x .9 mm by nmeans of a dicing saw with a spindle
COFBPEEtdATGT 30, 000 rpmand a dici ng speed of 50

m sec. _Then e sem conduct or, el ement .was_picked .up

by pusﬁ?ﬁér%e%g%‘ﬁt e&%feq(?]aéj%%]rﬁtc]or}%urcets&n Cgﬁ‘grcr)esﬁglon was
. b h cksij o) | Cl fil: Lesi
B e Ry
tof 8RkR-LER uhAYs th3 QM@ Hesh & Selmgarduehok rakesRnbs 175

having only the resin film bonded. The sem conduct or
ocel grenhjBaving phessesst nof id g bomdethd wagueompr essedof 120

to be die bonded on a bismaleimde triazine
seceads/wlassciad akk sfibstlat préshiucknessns eBGoining machine

bi smal eimde triazine resin of 155pFPBGA (product
tonmeesumendfiawt berdthy AVTRSUBISHL @GNS GHEM 'GAL -

COWPANY, I NC); solder resist. of PSRA000AUS ( pr.oduct

name, NEMAf Aeheree BychEdE ) NRaAVRG 100, 2 cepeyt praguct of

130 Canf %,I\/Pafo_r 1.0 second f IIovvedb.curlgng'n A

th CRGERS L AGLRS JEL S e R RIS h 8 NG fibeg O 10 M %
S}%nﬁ %?d(;‘*:%ti%rkneels Qitcls J*&Egeauﬁhﬁ rct.orpeg'c,tdn%tqfont IES% a mold
resin Tilmwas increaSing tenperature fromroom

rget 97388 C A 30 B e aNG TR RiraleNoN8Pa and
te{fgg[?(g:{:’?g% gg m%ut es. (I\:/Lg%hod of ?rjol di ng package bya ana @

cuenNEapsSiHabirng) EesbRde P asiahisosf a Thensabsticaldd ng machine.
nmounting the sem conductor el enment, wherein the

Theeap hineht cther caekredentodisciows edbde cttheo ulsstcatwing el 175
the wuse of the resin paste or the resin film was

°Cehenpsiloatisd MG vaB| RREE ¢ FNPAVRY dISireasdnJl6eRrekatpre at
mm and_a thickness of n.enca sg%iat.i n

.7 by a o
2 TERE P Soelhthon TitusPerme LB bR PoAn oSt ELei itk at 60 oc

was referred as ol and the thermal expansion coefficient at 260
°C was referred as o2 in the obtained TMA curve. Also, the
temperature of the point at the intersection of tangents of the
TMA curve at 60 °C and 260 °C was referred as a glass transition
temperature (Tg).

‘Transverse strength, flexural modulus (260 °C): with
reference to JIS K 6911, a test sample of the encapsulating resin
composition having a size of 80 mm x 10 mm x 4 mm was molded under
the conditionof amoldtemperatureof 175°C, aninjectionpressure
of 6.9 MPa and a curing time of 90 seconds by means of a transfer
molding machine. Then, after the test sample was subject to

post-curingat 175 °C for 2 hours, transverse strengthand £flexural
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a nold tenperature of 175 C, an injection pressure of
6.9 MPa and a curing tinme of 90 seconds by neans of a
transfer nolding machine. Then, the substrate
nmounting the sem conductor el ement was subject to
moBRSsCYELBOnBLsh78aCaton g heurs, thus obtained a
sanpl e of the area nount type sem conductor device
(package) nounting a sem conductor el enment.
Simlarly, 2 sets of 16 s ,eg of the sem conduct or
device were prepared, 54 < d_of broducing an area
nmogint type sem conductor |de®ic¢ @Gountidly b Sdadkeds
el EHRIY rasinYEt hod of  moung ngs semomnfugtsorf esgngnt 4.py
r est T PAShS OF resin_ 111 EX¢ €ffg That The STZg of

t h¢—set ctor—etenent VTS lyvl FO Lo Ok 10
Phepglcrg“c"”‘r"“"ﬂ ot—100prY—ea r‘s? ISniboldudtor
AL L "L LIII U\IID\JQ Ul

el ¢faspglic subbtjate s 3%:" NEA: R té'g

a e
abqlrieherwhetossiing " Met hod ¢f %Lmti% :pﬁl%cmdﬂ@t dr 02
el ¢pbatical fugeddliokn past e" |oB9OMet A pf 8hdunt§Wy | 92.0
sencapigugémdr el enent by | r@esin fad nf of3 "MeohAod 08.3
pr ocligdniihcRN area nount #ypes sermrohdegt of devijceos

no J(E]a[rﬁﬁaga @a;,em conducror elggrent oo SEpanalel gp 4 o2
se¢omd Sem comductor et eent Vi g | st 111

o VA LTI
se  dfcelnt tha.t_tlh.e.
si r&20f the senicond
X $rgrm wi th t hi cknesq ®f 11060 pin 1#er pi 190 it htb0sgcdipd
seTreRelus biedngal 0Bt MRa|as2salre @s | heafir sBo 33
SGM&,QFMJHG&MS 28b edrent|.mAdE X § 100t e 66 C Pneoss ejmiagnqu ooy
el STTENT Was CcoONpressed o the 11 TSt sem conduct or
el ement in the sane press condition as that in the
above-nmentioned "Method of nounting seni conduct or

(4¢l eaehkbgbyevaesuat fiohmethhds obt ai ned the substrate

nmounting the
(Examples 1 to 19, Comparative examples 1 to 19)

iral

In accordance with Tables 4 to 7, a package (semiconductor
device) was assembled to measure various properties. The
evaluation results are shown in Tables 4 to 7. Examples 1 to
8 and Comparative examples 1 toll areareamount type semiconductor
devices mounting a semiconductor element, and Examples 9 to 19
and Comparative examples 9 to 19 are area mount type semiconductor
devices mounting a stacked element.

The assembling method and evaluation method of the package

are as follows.

<Method of producing an area mount type semiconductor device

52



stacked el enent. (Method of nol di ng package by

encapsul ating resin conposition) The substrate

nmounting the stacked el enent was encapsul ated and

nol ded to have a size of 16 nmx 16 mm and a

thi ckness of 0.7 nm followed by post-curing simlarly
MOWRT PG 2 SEETRIERAAMRIRY HeRM®Vet hod of mol di ng package

(M%‘}/%%gﬁ? Zrhjé%tl‘%]r rﬁ?ﬁsylbjgctoq@l.b ogléte?f%?{ﬁijcl:%l%};eh()d of aste)
Tountl id.A e eauduet g pleneile. §hia OQtﬁ#neéhfgknessz

area noun sem conduct o eVICG ackage

0. PBYRY 1 ok oﬁh@%!ﬁecgi ghaneitieiSliMd 8FlYziRe %%tsin(?’fgl:b@s cloth

sanp es of the sem conductor device were prepared

sulsEvAh tat |00 deidied of. Iehhgwogkash ciggtist 8RcezifBersein of
of 16 sanples was treated under excessive noisture
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paste after curing was about 20 pm.

(Method of mounting semiconductoxr element by resin film)

The reverse side (the side without IC) of a semiconductor
wafer, wherein semiconductor elements are formed, having a
thickness of ¢.20 mm was attached on one side of the resin film
to obtain the semiconductor wafer having the resin £ilm bonded.
Thereafter, a dicing film was attached on the resin film. The
semiconductor wafer having the resin film and the dicing film
bonded was diced so that the size of a semiconductor element was
9 mm x ¢ mm by means of a dicing saw with a spindle rotation of
30,000 rpmandadicingspeedof 50mm/sec. Then, thesemiconductor
element was picked up by pushing the center of the semiconductor
element from the backside of the dicing film where no resin film

was attached to peel the dicing film from the resin film, thus
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obtained a semiconductor element having only the resin f£ilm
bonded.

The semiconductor element having the resin film bonded
was compressed to be die bonded on a bismaleimide triazine
resin/glass cloth substrate (thickness: 0.36 mm; bismaleimide
triazine resin of 155pFPBGA (product name, manufactured by
MITSUBISHI GAS CHEMICAL COMPANY, INC); sclderresist of PSR4000AUS
(product name, manufactured by TAIYO INK MFG, CO., LTD.)) at 130
°C and 1 MPa for 1.0 second followed by curing in an oven, thus
obtained a substrate mounting a semiconductor element. The
curing condition of the resin film was increasing temperature
from room temperature to 180 °C in 30 minutes and maintaining

180 °C for 60 minutes.

(Method of molding package by encapsulating resin composition)

The substrate mounting the semiconductor element, wherein
the semiconductor element is mounted on the substrate with the
use of the resin paste or the resin film, was encapsulated and
molded to have a size of 16 mm x 16 mm and a thickness of 0.7
mm by an encapsulating resin composition under the condition of
a mold temperature of 175 °C, an injection pressure of ©6.9 MPa
and a curing time of 90 seconds by means of a transfer molding
machine. Then, the substrate mounting the semiconductor element
was subject to post-curing at 175 °C for 2 hours, thus obtained
a sample of the area mount type semiconductor device (package)
mounting a semiconductorelement. Similarly, 2setsofl6samples

of the semiconductor device were prepared.
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<Method of producing an area mount type semiconductor device
mounting‘a stacked element>

(Method of mounting semiconductor element by resin paste or resin
film)

Except that the size of the semiconductor element was
changed to 10 mm x 10 mm with thickness of 100 um, a first
semiconductor element was mounted on a substrate similarly as
the above-mentioned “Method of mounting semiconductor element
by resin paste” or “Method of mounting semiconductor element by
resin film” of "“Method of producing an area mount type
semiconductor device mounting a semiconductor element”.

Separately, a second semiconductor element having a resin
filmattached for forming a stacked element was produced similarly
as the above-mentioned “Method of mounting semiconductor element
by resin film” except that the size of the semiconductor element
was changed to 8 mm x 8 mm with thickness of 100 pm. Herein,
the second semiconductor element is as same as the first
semiconductor element.

Next, the second semiconductor element was compressed on
the first semiconductor element in the same press condition as
that in the above-mentioned “Method of mounting semiconductor
element by resin film”, thus obtained the substrate mounting the

stacked eiement.

(Method of molding package by encapsulating resin composition)
The substrate mounting the stacked element was
encapsﬁlated and molded to have a size of 16 mm x 16 mm and a

thickness of 0.7 mm followed by post-curing similarly as the

55



."OO0OO0O\ ON O OOEO001 LOM OOI r olo O\\

0] OO NOOOON N~(D(O ~o 12 000d) O

O 0O00OO0Oco0 OO S 0 aaau
0 N

~OiT[ Fo 0O ON S
it wOOOCDmMEEOOO CLt Ncc U
a) ag 000 ocC '
above-mentioned “"Methodof molding packagebyencapsulatingresin
composition” of “Method of producing an area mount type
semiconductor device mounting a semiconductor element”. Thus
obtained an area mount type semiconductor device (package)

mounting a stacked element. Similarly, 2 sets of 16 samples of

the semiconductor device were prepared.

<Evaluation method of reflow crack resistance>

One set of 16 samples was treated under excessive moisture
under the environment of 60 °C and 60 % relétive humidity for
120 hours followed by IR reflow at 260 °C for 10 seconds. The
other set of 16 samples was treated under excessivemoisture under
the environment of 85 °C and 60 % relative humidity for 168 hours
followed by IR reflow at 260 °C for 10 seconds. Each treated
sample was observed by means of the scanning acoustic microscope
detector to search the presence of inner crack and peeling at
various interface. The samples having any of inner cracks and
peeling at an interface were evaluated to be defective, and number

of defective package (n) is shown as “n/1l6” in Tables 4 to 7.
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1 60 Industrial Applicability The sem conduct or

devi ce using the die bonding resin conposition and

the encapsul ating resin conposition obtained in the

present invention is excellent in |low stress property

and solder crack resistance. Therefore, by applying
Ingdnataiel bdpri he2PESEY conposition and the

encapsul ating resin conposition which can be obtained

by the present invention to a so-called area nount

type sem Conductcgri@cgélleﬁevlgher Ilrnrgrgﬁ fl%mcf“onqygﬁ@{ng resin

el ement® of MR- YA emen d ©on
cor?t]‘!;'ggféf fé}rg@é @@nﬁgﬁgﬁgréﬁ% :Féﬂ‘%b@%@h@d in

th§%£@§&nwéﬂ&5m%§%ﬁﬂﬁ@#ﬁt Qh @b%r@ﬁﬁ:egé bB@perty and
stacked elenent is encapsulated with the use of

sol 86k rac tabistdycof THRe e, MpyRpbdiydeg the dle bonding
sem conduct or devi ce nounting a sem conductor el enent

re®in aatpacked ozl engrithecancbpsiiiptongdse Hin WHADoksStion which
CLAIMED IS 1. An area nount type sem conductor device

cap beprhsd pd bysis prasentdiventsian tomdaet opl &pdmaea mount

mount ed on a surface of the substrate via a die
£ YIS Nt PRBI G o fR5l A9 ro iS4 §u6§@éﬁPP§PF§°ﬁae%ﬁ1§th or

| f f th bstrat ti
2 S h GIETEP Cof STERH™ SHL PSP AL SHE M TH Thé HUBSGFaER Such
o R O D S e, S elon oy
onﬁggﬂggdﬂ%@rﬁo@@l& the serfRd it} Mamedh ol é@ack.ed

'us of cured product of the encapsulating resin

c] 6REPOSId LaBapbu2B0eE w5t MhdVRaet 6f 13 2@0@inyPaclandidity of
t hermal expansion coefficient of the cured product of
thé¢ hecencapsut ap ¢ sgriesnductwpos: ticnmatn2609@ $empoopppstor

to 50 ppm _
element or a stacked element can be improved.
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2. An area nmount type sem conductor device according
to daim 1, wherein the area nount type sem conductor
devi ce has a stacked elenent structure, in which one
or nore sem conductor elenents as sane as or
different from sai dygem condustmepetenent nounted on
the surface of the substrate via the die bonding resin
conposition are further nmounted on said seni conduct or
element. 3. A die bonding resin conposition used for
1.an arfem amemtmotypetyeri cendgonsiucdevi cewWereprégipgl aing a
substrate, and a sem conductor elenent nounted on a
subgffakes 0ind Ife sstiBsongsteracl enanlieoWoiRl R resirface of

conpasition, and substantially having.only the, |,
the ur TUREE TAS he 1Sub St r ot inf (e idonteBRAGAESP,  and

3o TR Loh DB i, Cn6Y WL AR an B ALl £ RAAEUE Y g in

. ¢ the d : > P U
e e
en B4 {100 AGCH RS LA +EhaI, MrBere MRS LI AR AMBAULUs of

nount type sem conductor device has a stacked el enent

a SlFdEtHRudt ofhiceB 808 WindDiE 1SRINrC edipeisaf iene RN 60 °C
as sane as or different fromsaid sem conductor - '
is el eviEntt ordlad etba ot ké astiitanedoflushefsabstrad epydduct of
the die bonding resin conposition are further nounted
therensaips udertiicendesi vrcasiposdiion gt 249 8Rdap4aPMEmgo 1,200
resin_comnposition used for an area nount tgpe
MP& o 3R it ddtgimade AXEe nSdipy C8PRG 15 8nbsPrathe Gngeq product
sem conduct el ement Jmounted an.a surf of. the
of S (AP Y Le T A g 1T P R B aGP | Gl Capd PER €O
50 S tantially having only the surface of the
strate nounting the sem conductor el enent
encapsul ated with the use of the encapsulating resin

conposition, wherein an elastic nodulus of a cured
2. produgt a péa enencaps gkat cogdutesic lecdnposct o oniag t260iaim

Cis 400 MPa to 1, 200 MPa, and a thermal expansion
1, ebefrkic em agkatheurutygdepsetinendictdie deréapdid 2 sigacked
element structure, in which one or more semiconductor elements
as same as or different from said semiconductor element mounted

on the surface of the substrate via the die bonding resin

composition are further mounted on said semiconductor element.

3. A die bonding resin composition used for an area mount
type semiconductor device comprising a substrate, and a
semiconductor element mounted on a surface of the substrate via
the die bonding resin composition, and substantially having only
the surface of the substrate mounting the semiconductor element

encapsulated with the use of an encapsulating resin composition,
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resin conposition at 260 Cis 20 ppmto 50 ppm 6. An
encapsul ati ng resin conposition according to Caimb5,
wherein the area nount type senm conductor device has a
stacked elenent structure, in which one or nore

wh%%@&aoaﬁ%fa%oFi% %aﬂp%s 85 SaNPcaS Mtk T AL cfir@@fonding

sal sem con UC.t or e ement rmunte O!’] the surface o
relsne Suhsbkateow att hgodice Bandi Rear €si M2ocaPROSi tion

are further nmounted on said sem conductor elenment. 63
4. A die bonding resin composition according to Claim 3,
wherein the area mount type semiconductor device has a stacked
element structure, in which one or more semiconductor elements
as same as or different from said semiconductor element mounted
on the surface of the substrate via the die bonding resin

composition are further mounted on said semiconductor element.

5. An encapsulating resin composition used for an area mount
type semiconductor device .comprising a substrate, and a
semiconductor element mounted on a surface of the substrate via
a die bonding resin composition, and substantially having only
the surface of the substrate mounting the semiconductor element
encapsulated with the use of the encapsulating resin composition,
wherein an elasticmodulus of a cured product of the encapsulating
resin composition at 260 °C is 400 MPa to 1,200 MPa, and a thermal
expansion coefficient of the cured product of the encapsulating

resin composition at 260 °C is 20 ppm to 50 ppm.

6. An encapsulating resin composition according to Claim 5,
wherein the area mount type semiconductor device has a stacked
element structure, in which one or more semiconductor elements
as same as or different from said semiconductor element mounted
on the surface of the substrate via the die bonding resin

composition are further mounted on said semiconductor element.
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