AREA MOUNT TYPE SEM CONDUCTOR DEVI CE, AND DI E BONDI NG RESI N

COVPOSI TI ON AND ENCAPSULATI NG RESI N COMPCSI TI ON USED FOR THE SAME
BACKGROUND OF THE | NVENTI ON Field of the Invention The present
invention relates to an area nount type sem conductor device, and a
di e bonding resin conmposition and encapsul ating resin conposition
used for the same. Description of the Rel ated Art As the electronic

L exin i R MG bR BR PRI paireEe ARS it oG RasTy
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nore highly i1 ntegrat e surface  noun seni conductor
(hereinafter it may be referred as a package) is pronoted. An area
nount types em conductor device is developed as a novel form of
package and preference of BaepdtruniucttorzdeyNersTiGN shifting fromthe
sem conductor device of a conventional structure to the area nount
type sem conductor device. Specifically, as representative area

nount type_. s uct_or deV|ces there may be the ball grid array
(her ei naf t Bt€ ﬁﬂ?ﬁfqﬂaaggvgea Pfand the chip scal e package

(hereinafter referred as CSP) whi ch has snaller size than the BGA
They are proposed so as to neet demand of the package having a

greater nunber afhepifigesuit hirg&@{tl&@ﬁepeléﬁeswc?haﬁh%regn\ﬁ%%towpe
surface nounting type senlconductor devi ces represented by the quoad

flat packagenidrer@iatait devieé eraredl sasli @R ndiey tdes ismabhpo it idmend
package (SOP) are approaching the limt since the nmounting nethod of
t he conventHeHRAUAIge &SFdOnEPRRP $ Vipkons ewecofiductd? safas ce has the
el ectrode arrangenent as a surrounding structure of an IC, thus, the
el ectrode can only be taken from around the

Description of the Related Art

As thé electronic instruments are recently having smaller
sizes and lighter weights and exhibiting higher functions in
market, semiconductors (hereinafter it may be referred as an
integrated circuit (IC)) are more highly integrated and surface
mounting of semiconductor devices (hereinafter it may be referred
asapackage) 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 tomeet demand of the package having

agreater number of pins and higher speed, of which the conventional



| C. The area nount type sem conductor device has a structure that a
sem conductor elenment is nounted on one surface of a substrate such
as arigid circuit board as typified by a bisnaleimde triazine
(hereinafter referred as BT) resin/copper foil circuit board or a
flexible circuit board as typified by a polyimde resin film copper
foil circuit board, and the elenent nounted surface, that is, only
one surface of the circuit board s nolded and encapsulated with the
use of a rESFRAEDMVHIHLGNEYRE FSHE ONRECLER 44 cesherpserdnicad by tire

par al el 1 HCBCGf LSRG (BPEatBort harHie 58t F fPeD ek RNt He
sem conduchor) deVEEEKabS (BBENLEE 913 a0hf alith LA 9408 ‘mount'n
sem conduct or devi ce, ?%e sur?éc “havi ng the sgl er balls forned and

the circuihebioed b@mtde boneartiohie ehecicOdRuatl ARASPN kRl c6HERBor
mounting nethod is a matrix structure, thus, the area having the IC

mount ed cadebice digisl tredlectirale dhm@rglepeintoge a2 sink cdurics radyanh@Qecys
for increasing _nunmber of in-put/out-put term nal and downsi zing. As
the struct @t &bELC h%h%eé%ag%ﬁw%e San ephdl® spkgeviram agound the
structure g¢ing a nmetal substrate such as a lead frane or the |ike
as the subStrate to nount the sem conductor element. . is also invented

besi des t he abovghgﬁg£éQQ§$nQrQﬁ&§%e&HESHEEcBQQ%%%ice%EéfFUC€£&

above, the area nount type sem<conductor evice has a ure o

"one surf ackaeneapstl edndig-tfor Miemenhenei Ro@ALYa e lenantryrued
surface of the board is encapsulated with the use of a resin

conposi ti opudtdeiia sedcapsulaatiimid heisoliderbdatd 4or hedisiedabg. a
Only occasjonally, . the metal substrate such as the |lead frane or the

like may habvEralfimdfieabstf atihnreetreftierederabas Maveralnferpest

pmon the foil circuit board or a flexible circuit board as typified by
a polyimide resin film/copper foil circuit board, and the element
mounted surface, that is, only one surface of the circuit board
is molded and encapsulated with the use of a resin composition
or the 1ike. On the other surface of the element mounted surface
of the board, solder balls are formed inparallel ina girdpattern
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 semiconducteor 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 boards.



sol der ball forned surface. However, since an encapsulating resin

| ayer havi ng about several hundreds of pmto several mm is forned on
the el enment nounted surface, the netal substrate substantially has a
"one surface encapsulating fornf. Wen only one surface is

encapsul ated, due to the inconsistency of thermal expansion and
thermal shrinkage between the organic substrate or netal substrate
and the cured product of the resin conposition, or the curing

shri nkage upon noli%RytdrdeduabPage of thhea¥esimPurdorpesi tsieon condnpage

ol i g, APGYLCOpBRS plr FOFHF A HE S ors M 15 CORCHES LPF ChPER”
board for i g Lk 1 C or jce ck i used .in, the
seniconduc?ggg %@ig%lgue 0 %ﬂ%ﬂﬁé%r%%g%%%lcﬁufégﬁgngfageg %ﬁ?% he®

sem conductaeageyl£esd WHEERI RheMisd UpE 1N PELSENtohPodNCion without
sem conductor device as the cured product of resin conposition of

t he seni cordugpenlaeingcehabsbidisbahbistedsutBasabj ealedctas ol iy,
tenperature environnent during a solder ref |Iowtreatnent and the

noi st ure qtl@KIstady apBphrete Sushopgekhe desdl franherptbblldis may have
encapsul ant usiq&g@_ resin excellent ipn heat resistance and adhesi on

(for instaRBeSCaRE L PhIaH s PaleNEr AppIaPOHLi DRV LA W teparcy 1B ay 3as

2000- 302, 8 ;80 Ahdadi in i al_. [ ' 3
adhesi on stétrg%cril%t: ﬁb%lor | nstagr??é%gggé JE—A‘%%‘I.' fd%%iélgg, %%5&%&]‘8%%
are studi edesHoviemers navhiagdahsee salden RaMbPEddi ghem tBBLEL &S Pt
than a conventional solder is increasingly used fromthe viewpoint
of the envis ofwmergdlonc bheeebhsnerBy rappltgdngur féhe= | ead- fheeel sohiseirate
mounting tenperature needs to be increased by about 20 C than that
of the conventidHalaldd Rt 2 Mirceurfies encagsalakigly Earnhat When only

e b€ R PR 1 rhE A LRL soBHTLLDEn PR
expansion and thermal shrinkage between the organic substrate
ormetal substrate and the cured product of the resin composition,
or the curing shrinkage upon molding and curing of the resin
composition, warpage is likely to be caused in the semiconductor
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
moilsture, is subjected to a high temperature environment during
a sclder 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 Application Laid-Open (JP-A) No.

2000~-3062,842, p. 2~6), andadie bondingmaterial having increased



Therefore, demand for inprovenent in the resin conmposition so as to
inprove reliability of the sem conductor device is increasing.

Devel opnment of a sem conductor device excellent in reflow crack
resistance is desired. Furthernore, recently, a sem conductor device
(package) having elenents of different functions or the |Iike nounted
on the sane device is devel oped to pursue higher function of the

sem conduct or device. As such a package, there is a stacked package
(her eaf t er adhemhpnbe: argiiy éferrets tncear eae niitnit Nby p200se€ldg@ndyc or
device nounting a stacked elenment"). The stacked package is a
package whér&i n2pPufirdsedi cEvusesr 8l bRaArsres Sﬂi@%%@ﬁﬂng higher
functions,meE.hnsu§ﬂ%g%H% Iggic elegnnt, a ggnnry el enment, Oi t he
like, are STack8d RYH al afhesFORVEY 1A PREGRATS S SaSdRERY FEed
bonded el e j i Lder [l M%H‘E' 0 eff i ¢j

In this cagg?hfﬁk%&&g&ptgéqgv%% %ﬁgbg%g%ﬂo étlh;agﬁﬁggfslgbf Bftyhgbgggk% e

due to staekengaditecehickiassmefint ey teppeeonducheeqgltenmnt nktseldy
to be used for the stacked el enent may be designed to be thin, for

exanpl e bebpw20@ Ph'Cithamerhat cisde. cathmnghpnat e lsieni. c dbshist,othere
el ement (chip) itself becones fragile. Al so, coupled w th downsizing
of the packfgeprabishithatyrstiehiplay &f bre tsaisenteshendey cel ahtsit

bonded di rectlé(ion a, substrate W}-Fjsées ect Bo substrate area, .

wherei n t h&CUREHIZ o fIEESE S8I efkdt Eﬁbtﬂr% edPA nFEESRY.  ThEPehP™ ¢

causes | NGREASELPL, HhBSR kBPALLSH A1 1 §e0% & ONdUGE %%#?%gfgﬁﬂgn so

bonded directly on the substrate. Further, since the se uct or
el ement hasst h® ab@yeventedigsi sitacked sheudditi@onidieterar®vacel ofs
of interfaces. Due to such reasons, it has been difficult to

mai Nt ai N oENERPRDYVED v ePrEBLOPI§N DO It heegi gokdd-pac Rayécasxgelhhot eé.n

reflow crack resistance is desired.

Furthermore, recently, a semiconductor device (package)
having elements of different functions or the like mounted on
the same device is developed to pursue higher function 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
nore efficiently. 1In 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. Thefeby,thesemiconductorelement(chip)itselfbecomes

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



SUMVARY OF THE | NVENTI ON An object of the present invention is to
provi de an area nount type sem conductor device nounting a

sem conduct or elenent or a stacked el enent having high reliability
when the sem conductor element or the stacked el enent is nounted on
a surface with the use of a |ead-free solder, and a di e bonding
resin conposition and an encapsul ating resin conposition used for
the area nmount type sem conductor device. [1] The present invention
provi des afif & fgent cfypee sseirenrdatebrelfamentebentpd idinegtay on a
substrate,sggg a_genic. duct or glenent q?unted on a surface of the
substrate YW a dre Bondl nd®SPESHn EBNpdRIT S aRdS8ubstARteLt | Ehe
having onl yehhso MM Ao Olmeilines SBSEEA! 6,TRULLDY LS ST SQNANRIQS
el enent encapsulated with the use of an encapsulating resin

conposi t i oMpcided Lol afiredd ARphet SO HEe Werd coMBRELHF @AUgEnefbdhiRa
di e bonding resin conposition at 260 Cis 1 MPa to 120 MPa, an

el asti ¢ noditestlpfora the ethbptaduet ofuritemncdpsel ahengembsémductor
conposition at 260 5 Cis 400 MPa to 1,200 MPa, and a thernal
expansi on HEMIRcihést thefahave -senédoprddiicacksd sheuehteps sharpmyre a
resin conppsition at _260 Cis 20 ppm.to 50 m The present

i nvention ?%00%%83?55?%- ar&g g&ﬁ‘fc}f fﬁ@soggm Jc{)ﬂi’lfcpﬁ?go‘g’\ﬁ%%
ment i oned abqyfnuther 8L ARG A $81THN 1 o f e L REM CANAUCLOL  dRY i 06 o
has a stacked el enent structure, in I Ch Oone or nore sem conduct or
el ements aghsee as or different fromthe above-nenti oned

sem conductor el enent nounted on the surface of the substrate via
the die bonding resin conposition are further nounted on the

above- nenti oned sem conductor_el enent. gé% Al so, the present

i nvention provides a die bondVWARedEn THEDAPYENTIOh used for an area
nmount type sem conductor device

An object of the present invention is to provide an area
mount type semiconductor device mounting a semiconductor element
or a stacked element having high reliability when the
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 nounted on a
surface of the substrate via the die bonding resin conposition, and
substantially having only the surface of the substrate nounting the
sem conductor el ement encapsulated with the use of an encapsul ating
resin conposition, wherein an elastic nodulus of a cured product of
the die bonding resin conposition at 260 Cis 1 MPa to 120 MPa. [4]
The present invention also provides a die bonding resin conposition
as nentionéd Ebd¥é, Mihdreln2fhdiRr .cantdouriherypd exmriciondocedfidemice
has a stackgq_elenent structure, in which one or nore sem conductor
el enents aStsHife CHESG PEPFIRY &ft TREGHHCART IEhdhE- Fehtt Gragosition at

seniconducégé @égﬂynﬁjgﬁﬁpggpéﬁn the surface of the substrate via

the di e bonding resin NPoSI ronfare further rmounted on the

above-ment i oned ganipgeRELOn ShRImNon hPlo BULLREEs ey oL géggfrt type

i nvention provides an ‘encapsul ating resin conposition use

ar ea nount sépeondacen dendos taar néevi e appre sivi@rai sulsd habe, mait a
sem conduct or el ement nounted on a surface of the substrate via a
di e bondi ngyre eximi aeodyesiori dayiemdiasubsshatcked |9l drevitngtontyutde in
surface of e substrate nounting the sem conductor el enent

t .
encapsul at B CRCPR PHECGEES B I USHOLPRIAIAN U592 F S8 2D Rpod} Ffent

wherei n an ti u of a,cured product of the encapsuyl ati
resin con%ggf?ﬁ%h%QEQ%G%giFfénﬁﬁuf a 8ufgﬁﬁdgkﬁﬁﬁﬁ%aWaugg?ﬁe?9n§%%
expansi on geefddLientnefsddia Ged: Rradligh «obod e LREARAUEAA W tion
resin conposition at 260 Cis 20 ppmto 50 ppm | The present

i nvent i on atsduptiovt desnted encapsiloati-ngnt £ &sédse0NPasdidtt lSement .
menti oned above, wherein the area nount type sem conductor device
has a stacked elleientsost Figpueeent Anyphehon prevbie hodéedomddoadisstior

el enents as sane .as or different from , ,
composition used for an area mount type semiconductor device

comprising a substrate, and a semiconductor element mcounted 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, wherein an elastic medulus
of a cured product of the die bonding resin composition at 260
°C is 1 MPa to 120 MPa.

[4] The present invention also 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 substratevia 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-nentioned sem conductor el enment nounted on the surface of
t he substrate via the die bonding resin conposition are further
nount ed on the above-nentioned sem conductor elenent. According to
the present invention, a die bonding resin conposition and an
encapsul ating resin conposition which are excellent in |ow stress
property and sol der crack resistance can be obtained even at higher
mounting tenperature than the conventional tenperature. Al so, by
appl yi ng t ReMgrengerer hgevi esicompsirpiny i v sdnd tehershe spadlaniingtor
resin conposition of the resent. i nvention, an area nount type

seni conduc ELPRERYIMENNERL ADihg Ud 86 SR SRR e Brdie Spadies
el ement hayj i relil.abilli ; ] tqr,.e i
nount ed on¥gggr&ﬁcg‘tcﬂ)eom€t\nl%)ﬁ’ t#e& égieé@g?ngl%?dggggﬁgsoo . ez%ﬁ%‘js&%fg{%e of

hi gher nmoughénghbdtenney abuheihfathd henGeBrwantt onadl et up sy tarede
obtai ned. 7 BRIEF DESCRI PTION OF THE DRAWNGS In the acconpanyi ng

drawi ngs, ¥#ith thd ssa ot héredncapndss-iagciéimakompews vfomn vhieeai Aoimt
type sem conductor device nounting a sem conductor element; and FIG
2 is a scheh@ashic arasiduseetfi analtred ewosiicanoaride npaPsuypeéing resin

i duct devi | t] .St I t risin t wo
Sem conducCOTPRTEr & M0 NGt 200 et iz Cober | GoRear brerk o

the fol I owing: oy %os@%ilewﬁ@tagﬁghégﬁrgd( - SHLIRLGAUIER O edlhring

encapsul ating resin conmposition €, an adhesi ve
layer (a cudseth dh@shicicioh atdbeobepdi H@ g @pm te0BPOSHhI ON) ; 3a: a
first adhesive layer (a cured product of a die bonding resin
conposition); 3bl6] dhsepoeskradieseneibaydse groaidesmacondugponlating
element; 4a: a first sem conductor elenent; 4b: a second

senm conduc¥®fleFeReAt it 5on ag Rsltdenedi aewves: whe asdindere papR mopntgype

resist | aygémicsdnciiuctor 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.
According to the present invenition, 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 conductor device; and 9: a stacked el enment. 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 conductor el enment nmounted on a surface of the substrate
via a die bonding resin conposition, and substantially having only
the surface of the substrate nounting the sem conductor el enent
encapsul ated with the use of an encapsulating resin conposition, and
by applying material s sGEAEEs PERERETE BoXi AGE PRAVENGDHnposi tion, a
cured product of which has an elastic nbdulus S at 260 C of 1 MPa to
120 MPa, and the encapsulating resin conposition, a cured product of

whi ch has an eIaq&{qjgpg%hgﬁPghg%%gggg%&%ﬁgoo MPa to 1,200 MPa and a

t her mal expansi on coefficien 20 ppmto 50 ppm the area

mount type sem caIdlCt 6k a deNéger Of cEHes REQseRhd1nvent bPRnhadaNgokigh
reliability when a sem conductor elenent is nmounted on a surface

wi t h t he usgpefsemd doeddctpealsalaenowsn ripa crdicoaducAbs @ lameataraal
mount type sem conductor device of the present invention may have a
stacked el ement dtiGQict dFet sEhemt khcr one R tivna lsefivcohdncrea mount

elenents as same as or, different from, the ahove- tioned .,
o ConduaLPe SIS RrHGE RE Gl el ReT e SR el i coparis po
the die bogggngeﬁfggﬁH§ §hg%%9tg[e further nounted on the

or e

above- ment i oned semn conduct ol enent. Hereinafter, the present
invention wll berrexpingdiied i dsymudatiai dach’¥ Uhe edrli g d €8 Aol lowing:
conposition refers to a resin conposition which bonds a

sem conductora edrerepstulatdng sebstr &t eurkdr ppedideicialg aa seahponthictar

device. In the present invention, it is essential that_a cured
product of TESHL gowﬁapﬁgopés@ﬁ a substrate, 3: an adhesive layer {a cured

product of a die bonding resin composition); 3a: a first adhesive
layer (a cured product of a die bonding resin composition); 3b:
a second adhesive layer; 4: a semiconductor element; 4a: a first
semiconductor element; 4b: a second semiconductor 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 bonaing resin composition, and substantially having
only the surface of the substrate mounting the semiconducter
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 elastic modulus



conposition being used has an elastic nodulus of 1 MPa to 120 MPa at
260 C. The form of the die bonding resin conposition nmay not be
particularly limted, for exanple, there may be a resin paste, a
resin filmand the like. The resin paste which can be used as the die
bonding resin conposition of the present invention (hereinafter it
may be referred as a die bonding resin paste) mainly conprises a
thernosetting resin and a filler, and is characterized in that the

cured prodaét 6P 'Re afedi AMErasice 1rds YHi? reladst ithenmsagopsudhting 1 rambn

to 120 MP t 260 C._The th ti i df th [
paste i s aCQURGT AT ¢hernBLart My HeLi A CBmEt BRRgTae 1785t Mg ACilFi Hg
agent, a Cughng 8?%?'0%9& b 10,"20tOh@Pé 'akﬁ’a méfrpal aﬂgi%rpggﬁ‘hffécient

particularly [im However, since the materia st

paste, it ks HEsiccabted bph tdheonpie) itdk ofed ARuntheyd®sehl LBEdEESH P
isinaliquid state at roomtenperature. Herein, the elastic nodul us
i s measur edeivhce hef fedlel pwe sgnt naveetioafherimy heghnrebistd liis yappkh ed
on a Teflon (trade nane) = sheet to have a width of 4 nm a |ength of
about 50 nAPBRECROLEH Tk IfdSHenst 1900 YT MoRedubiacaurifg £8p Bse of
predeterm ned tin for example .30 mnutes, at a predeterm ned
tenperatur%,g?%?quﬁﬁﬁrgi%?ﬁcéP b?nogﬁaﬂvgi, the resin paste cured
product is peel eqfdom:tpe Febl QBund t{Ade Nambniieel, AesAlD!

t he obtained resin ﬁgste c&reé p?%dud@ﬂﬁaV|ng?§ Ieng%h 0 B%% éﬁéﬁ%ﬁ

measur ed byrseans idfrehiieod¥iamheve i SEOMUABE L Ehéy: BRASYHECAEN nakhBch
frequency of 10 Hz by increasing tenperature from100 C to 330 C at
a rate of &n€/ar noreoseed auldicsoranleiersts esnvahd as ¢heliddbrentiframy
be referred as_a storage nodulus) at 260 C. As the thernosettin
resin usedt?%PbPﬁé"Wﬁgghoﬁﬁg?8?1Fﬂ%@%ﬂxﬁh?l%%ﬁ%ﬁm%b%R?jPéﬁh???F ace

liquid for 8k t%ecs%%%%e%\/&{ PP %i[e%%in%ﬂqg resin composition are further

mounted on the above-mentioned semiconductor element.

Hereinafter, the present invention will be explained in
detail.

A die bonding resin composition. refers to a resin
composition which bonds a semiconductor element and a substrate
for producing a semiconducter device. In the present invention,
it is essential that a cured product 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 exampie, 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 ynmeri zabl e functional group such as various acrylic resins,
mal ei m de resins, triaryl isocyanulate having an aryl group or the
like, or a cyanate resin in liquid form which can be solely used or
in conbination of two or nore kinds. As the epoxy resin in liquid
form there maybe, for exanple, a bisphenol A type epoxy resin, a

bi sphenol F type epoxy resin, a bisphenol E type epoxy resin, an
alicyclic epoxy resin, an aliphatic epoxy resin, a glycidyl am ne
type epoxylrﬁgﬁnt?rﬂaq(Mﬂadat16690?%1oﬁ'?héh?F@%ﬁew%uﬁhéeééﬁp@aﬁ@ for

havi i | | i bl f t.i | t her. be .
oy o 2 B B T 3800 Co et O RenoBLOUPs LUSKE, TP 1ng o
aromatic (%EEJ?[,agJ wu'rgng%?ént,a'a' eﬁgmg a[cddeclaerr%%w L t(z{éeagm?nyﬁi'&
ester, aronmati c | car oy C (rret acylc ester, malelm e, an

al 1yl conpaspdn®t dd@aritkeu1ds1yheieanat en6esidr | BincaUutHef @i¥Rrial
there may be 3,3 ,5,5 -tetranethyl-4,4'-di cyanat edi phenyl net hane,

2, 2- bi s(4- ¢yabat piveny Iggprtepane, is2d@sbrafle dmtattépheayeybshane, the

novol ac tyge cyanate resin, a bisphenyl A type cyanate resin, a

?Ih splh_eEoI ! h??lﬁ‘és@y‘é’ﬁw tée_rsé@l hf_ i amlé-{sméﬁoﬁtqﬂzf yire r@%ﬁnﬁ@{éﬁ)%@:ﬁ%r
e like. In the present invention, a thernosetting resin i ol i,

form at room t orpaiStedre T Shaoht & SaULSE e FrerRLER e FeliH s

the resin I ﬁg? r i t resi 0

not declinggﬁﬁgré%dﬁggn%ﬁé 0 FE§£?E€$%§E%%§?58I?é@%ﬁigfégggﬁggkgggm

at room t espeetHNMR Ve Pedtsed 4mges hehgt WRifGbdmY50 ke aRfla thickness
particularly limted, there nay be an epoxy resin such as

pol ygl yci dgf 280hew foal brghbpyduriywef @paypredesenpined tinbedfor ¢xgmple
epoxy resin, a hydroquinone type epoxy resin, a triphenol nethane
type epoxy3Pasinttes  phkroPrafat &yinashEcBpRSt Higyi for example 175 °C,

in an oven, the resin paste cured product is peeled from the Teflon
(trade name) sheet. A sample of the obtained resin paste cured
product 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°Cto330°Catarateocf®°C/min. tocalculate
an elastic modulus (hereafter it may be referred as a storage
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 solely
used or in combination of two or more kinds.

Astheepoxyresininliquidform, theremaybe, forexample,
a bisphenol A type epoxy resin, a bisphenol 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
contai ni ng a napht hal ene structure, a dicycl opentadi ene type epoxy
resin or the |like obtainable fromthe reaction of bisphenol A

bi sphenol F, phenol novol ac or cresol novolac and epichl orohydrin.
Al so, a nonoepoxy resin such as n-butyl glycidyl ether, versatic
acid glycidyl ester, styrene oxide, ethyl hexyl glycidyl ether,
phenyl glycidyl ether, cresyl glycidyl 11 ether, butyl phenyl

gl yci dyl etp8P @Ff e 1iMdee nay be also used. As an exanple of a

mal ei mde resin, .there may be bi,smal ei m de. resin such as )
N,N'-(4,4'-dipheﬁ?l e?ﬁgwé?Bpgﬁﬁwépﬂfﬁgédlcalpo?ymerlzablefunctlonal

bi s( 3-et hy] - 5- et -4- im ) . .
2,2-bis[4-%ﬁéwgfé?%#ﬁ%p ngfyfg§§2§P¥%rgﬁgﬂgquy%ﬁg FE%F’ ﬁ+ﬁphatlc
cont ai ni ng (RsPuNEcAf1 idhedher msehhtNg (RSiH) dcsyiRketerabl Va20h4:ar:

| ess with respect to the anount of the whole résin paste. If the
cont ai ni ngdanathdxydfid he(digr) meseflicngeseskp ksonatiof Hheashomaic
range, the resin paste with increased viscosity poses a problem for
coating pr 6BeEY atich igs edtsperta g ngder hen dlityd. cogpaurdornghadedrke-in

t he case of using t epoxy resin as the thernpsetting resin for the
resin paste, the%@ I&&SF b‘éf}’gnﬁ‘tber ERSMDI &7 did Aol F M esFREr el MRKabic

i hyar azi 0" Eompound o Eabaey |y G car PRk e B

cont ai ni ng2 ariiny (e bRatepHEL D) 888MNnd,S defined by "the total
nunber of epoxy group of an epoxy resin/the total nunber of active

hydr ogen of, &ricis (drgyvaagerbhenyd) etikaneyg ageotobd ¢ erypleydyehyise srasfint he
curing agent is acid anhydride or the |ike)" and may be preferably
in the ranybisphrenyBA(YPE Qyanate frsidont hi APRRPGhB FPesveaalds nasen,

above range.,; heat, eyl 21,8008, IR Jedliine 5 gpLf fgppt!y. 1T the
cont al nl ng
In the present invention, a thermosetting resin in solid

form at room temperature may be mixed as the thermosetting resin

for the resin paste to the extent that properties of the resin

paste do not decline. 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 phenol 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. Also, a monoepoxy resin such as n-butyl

glycidyl ether, versaticacidglycidyl ester, styreneoxide, ethyl

hexyl glycidyl ether, phenyl glycidyl ether, cresyl glycidyl

11



anount | owers the above range, heat resistance and water absorption
rate may deteriorate, which are not preferable. As a curing

accel erator and curing agent in the case of wusing the epoxy resin as
the thernosetting resin for the resin paste, there nay be, for
exanpl e, various imdazole conpounds such as general imdazole

i ncluding 2-nmethylimdazole, 12 2-ethylim dazole,

2- phenyl - 4- met hyl - 5- hydr oxynet hyl i m dazol e, 2- CL1H23-i m dazol e or
the |ike, €Fiazi metorl PRORYAaFGYEELY hEtdeadar tihenl i kpaavniheladsbeisnsbh
as 2, 4-digrri no- 6-{ 2- rretpyl i n'Ldaz,o e- 591),%- ethyl -S-triazine, o

i socyanat e adtt ERERPEF P PhBRLBITI T TERaY | KEr SR¥ Py Phamgkesnide
al one or i i i,on. _The tai, ni pg_ 4 o
accel erat o?egﬁgbcsﬁ%ﬁ agae%t ;ﬁg&pre(?é?ab?%fﬁvﬁt&gggg%gﬁ&%l%%%
respect topiHes-anmut- Dinelhg1Woohe) & B8 dediasta) nkkhhhe, containing

amount is out of the above range, curability may |ower and pot life
may be det 2y2-drid etk (4Asnad epoliyaphézat ¥ gphamilt]ipabpané oo tfiee ridisden
paste in the case of using the conpound having a radical

pol yneri zabl e f Rt iBHd21gisdp aaeunfe atthethfosiEtainnpetadng, nefséne imay

not be particularly. limted if if is a catalyst used for general.
radi cal plgﬁ,lﬁ%ﬁwﬁgn%nqrogegQa%’qfé,regpﬁg tt¥§5ﬁec§fw%q Wth%{hoaﬁ
initiator gani i i ke. tal.ni .
amount of THEGTSae; 2ot TonCr A Fr iy RGubt 8 chlih SRR M renyn,
W% w th respeclortithd B8oReRHAe PEhE R MR teBsith Pastdised FiddB ity
contai ning anount is out of the above range, curability my |ower
and pot |ipessmy peoléerr For atedhings paocars nsncates yiskpensihe caseeof
using the cyanate resin as the thernosetting resin for the resin

paste, thePek%ay be, for exanple, a netallic conplex such as copper

acetyl acetonatOAs a curing agent in the case of using the epoxy resin

as the thermosetting resin for the resin paste, there may be,
for example, a phenolic resin, aliphatic amine, aromatic amine,
dicyandiamide, a dicarboxylic acid dihydrazide 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
of 0.8 to1.2. 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 1midazole including 2-methylimidazole,

12



zinc acetyl acetonato or the like. The containing anount of the
curing catalyst is preferably 0.1 parts by weight to 1.0 part by

wei ght with respect to 100 parts by weight of the cyanate resin. |If
the containing amount is out of the above range, curability may

| ower and pot life may be deteriorated. 13 As a filler for the resin
paste, there may be an inorganic filler and an organic filler. As
the inorganic filler, there nay be, for exanple, netal powder such
as gol d povderhysimidezolsowder, coppérrpendér{—mgthlmbmhydudeymerhyhe
| i ke, fused silic crystalline silica, si|jcon nitride, alumna,

al uni na n| Hnﬁa@mf?a?ccaﬁnﬂ@w%ele&r el bfgrahf L2114 oF 15PRERRITEY
be, for sgghe a.ga& i.cQne r esi g.fluo&hd aESfén suc ﬁ as

pol yt et r af uoroethylene or the Iike, an acCrylirc résin sa¢

pol ynmet hyl » Wetaﬁgxﬁyﬂl@l@{ﬂm&hglhmkaaz&&r eSs]dted - @Ledygil&f
benzoguananlne or mel am ne formal dehyde or the like. Anmpng them

the silver ipowdenats adpartionuward yheredr abliehsiare, tWhe cBi hare beposster
has variety in particle diameter, formor the like and is easily
avai | abl e. a¥hee qetil qeowdestisnmmililey cgstdinsng myeruntc ofdbbe | siting
and thermal conductivit greferable that the containin

anount of PEAFE erﬁ%r&lr’c%célﬁéﬁga% Rt oFeRTRORTAEF Kt 10 metEa) tPoﬁO ott®
the like i h i r..u r e e 0 or )
The i on c MHEBLETTSF bt sl 85 EaR BRSH oS0 AR et Pode
using a hgbpvaleingxhbast 1%%19&16%0&}39&%& «8h Eh%ur%%hmleﬁ%ta? lcﬁ&xa
formof the filler, a flake-like filler, a sca?e like fill'er,

br anch- I|kenﬁ|¢¢ErlxﬁeEMQrkﬁkdetaﬁleamafd. Dependi ng on the
required viscosity of the paste, the particle diameter of the filler

may vary. Generaldsya er%lparw%qiétmraﬂﬁ¥é:rheoﬁe§h@ pafsitie] &p the

pref er abl ycgse3 %? tu%l%% R:rﬂeangorgphoeun av:l.ncfart Irgcl;ifcal polymerizable

functional group as the thermosetting resin, there may not be
particularly limited if it is a catalyst used for general radical
polymerization, for example, a heat-radical polymerization
initiator such as organic peroxide or the 1ike. The containing
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 out 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 ¢.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 cut of the above range, curability

may lower and pot life may be deteriorated.

13



dianeter of the filler is preferably about 50 pmor less. If the
average particle diameter is within the above range, rise of
viscosity, generation of bleeding due to outflow of the resin
conponent during coating or curing can be prevented. If the 14

maxi mum particle dianeter is within the above range, a situation
that the resin paste blocks an outlet of a needle upon coating the
resin paste, which causes that continuous use of the needle to be
not possible, cafsbhe fddgenfen tha sesin pprateyéhprectghbefdn Fepsgantc

fi fill b dbymi xt o LI f [ ki nd df

can be acoORHLADl 9 KOEL LG 1 LLRE: pat FRF L ARA L [AdRTnotheE
db Lel ' I i I

or dor Lo i AR POF enth 1ad e apor ey oL, RS <R {8 YopsEpolQx | gfLred

filler forpbheckedodpRadduddiOra BXAMItroridlanptseali&d,i Flflq shaving
a particle diameter of about 1 nmto 100 nm a conposite material of
silica andcagsykitineisdlian, os gaitan ahdrider gdnindnaconposinbenf t1es,
such as an organic filler, the surface of which is coated with
metal , or ER&CIOHKEE Ifhee suppibe wivamie Fillkar therettiy osior paanrl my

be prelimnarily subject tqo treatnent, with a silane c | i ng agent
such as al Boxy iEPPETES 15y | TN DALY g A L ART AGE I Fhhe
or the lik i dent al Ly Vi jt f i dj

whi ch canglge%%és:e%ll n taheag%ggé%tE%%ﬁe%cgna%géowg% |5}r?1 %e#nggﬁléjgfl%f Ei;eies
to 50 Pa-SorrHe1pkef &F abbysilid iBabptoddst Ba-en DR aYibfREAS idymel Smine
measured by neans of an E type visconeter (3 cone) at 2.5 rpmat25 'C
j ust aft er apdaotiumaigicthlyder esithepaske. [Anohgeviagosheysilbfert pewdee is

bondi ng paste is out of the above range, the resin paste becones
thready or PaalIEriakte raefeRabi p el sre 6b§tﬁﬂg{e%%ﬁer has variety in

particle diameter, form or the like and is easily available. The
metal powder is mainly used to impart conductivity and thermal
conductivity.

It is preferable that the containing amount of 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. 2As 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 about 50 pm or less. If
the average particle diameter is within the above range, rise
of viscosity, generation of bleeding due to ocutflew 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 which can be used
in the present invention, additives such as a silane coupling agent,
15 a titanate coupling agent, a | ow stress agent, a pignent, a dye,
a defoam ng agent, a surfactant, a solvent or the |like may be used,
if required, as long as the properties required for the use are not
deteriorated. The die bonding resin paste which can be used in the
present invention may be produced by, for exanple, prelimnarily
m Xi ng eaBRXEBWP PR CLE 9 aite teridi Rk e &8 AN plRcYhiaange of sjtuation
three-roll wet-type .bead mll. or the |ike foll owed def oani ng,
under vaculEC G° (e I RESUF P et R Wi Oemel Set1% RBdUT oet e
260 C of a r . t . I i I esi e I e
tﬁgpf@snpg;ggeg, AlidieadLec hany goagré%ﬁ%sogt%.o A

used in the resent 1 nvention i S desirable
to introdugs pLEBAYL SHEHUSIBIES J20t LeOREALEH e A IHOQNMBH16 th B8y SHE RS
an aliphatic chain (hydrocarbon chain), an alicyclic structure or
the like ifiilhersesdliistifudiare chy besiseg ey nixguire . e ppkyl ¢ese fiva simis
as a hydroggnated bi sphenol A type epoxy resin, 1,4-cyclohexane

di met hanol kéngs aidypres ian be acenncdaiodly ke ycHayeier Hée particle

1, 6- hexanedi ol diglycidyl ether or the like; a solid _epoxy resjn
Such s . (i CYET BRGHE AR TS BHCRYE PES IS S He I 2ot Copstind
such as p05¥bFﬁQdi§ﬂ§: pol yi soprene, polyal kyl ene oxide, aliphatic
pol yester, "pol'ynorbornene or the Ilike having a radical polynerizable
functional group dn6kdich B inftya r&CFYd OWeds AR ria BT DAEFhOY bl @A

an acrylam de group, a naleimde group, a vinyl ester group, a vinyl
et her groupsahe fild dn ker the trkeinphetel &oase@mpier, rosatd+mp IreeSiler
Also, it is effective to use a |low stress agent such as a
having a particle diameter of about 1 nm to 100 nm, a composite
material of silica and acrylic acid, an organic and inorganic
composite filler such as an organic filler, the surface of which
is coated with metal, or the like.

The surface of the filler for the resin paste may he
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 Pa's. The viscosity
is measured by means of an E type viscometer (3° cone) at 2.5
rpmat 25 "Cjust 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 ynmer having a carboxyl group in the
end, phthalic acid ester or the like. 16 A nethod of bonding a

sem conductor elenent to a substrate for nounting the sem conductor
el enent such as a printed wiring board, a netal |ead franme, a
substrate of a glass fiber having the epoxy resin inpregnated, a
pol yi m de substrate, a bismaleimde-triazine resin substrate or the
like using the die bonding resin paste which can be used in the
present i n¥dithiegatensgupeinbadatted LoV GHIESHt 10T, Frapvamrent , Fardye,

exanple, after_ applying the resin paste on the substrate_by point
coating wi? eﬁ??éfpld@aﬁgnﬁm?i%%‘e%ﬂt@n&r 8i figt eeedt &hey Ha%@ dianiasy

with the of; si edl e, sc n i 0Ll St anping._or the

li ke, a slg%?%’onl ug{é %&ﬁgggﬁelﬁ %Ozlin%un{: gé ?#egr%otnlefsorr 8&%58%;: ted hieng
to cure thes rosd mdiasi-e Y opgang. of an oven, a hot plate, an in-line
cure machine or the like. The die bonding resin paste of the present
i nvention nay beTakrdicatdrydapptéeth pasbondi op chatbweased $8AhSGNEHIRIHBr S
conprising a stacked elenent. The resin fil mwhich can be used as the
di e bondi nfhversiien varpgesprponced bvhef pr exenplenvertliionnghél gimiafingr
it my be referred as, a die bonding resin fil mai nly conprises _ a

t her nopl ast3 e FEEPANGRAL, FI&HPIATE FRRAT NGRHET Shetiieet &rfiyese 1o L,

t hat the £ t es] ' h astic dul.us _of 1
VPa o 120" e e e el LG E R oy hpRE iRt g RS i
the foll owphgnhdmanngr: after a resin filmis cured for a
predetermned tine, for instance 60 m nutes, at a predeterm ned
tenperature, for Inianstance d860: Chei ¢elagtioyvanduiusapbe0 ofc bliea ecutred
resin film having a length of 20 nmis neasured by nmeans of the
dynanmi ¢ \REXHEIta S| € ylfehend &t esan pastealidebycon bEOuppdpin the

| ncr easi ngpresent inventionbe 1 MPa to 120 MPa, it is desirable to introduce
many structures not containing an aromatic ring such as an
aliphatic chain (hydrocarbon chain), an alicyclic structure or
the like in the resin structure by using a liguid epoxy resin
such as &a hydrogenated bisphenol A type epoxy resin,
1,4-cyclonexane dimethanol 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 1lke 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, phthaiic acid ester or the like.
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tenperature from100 Cto 330 Cat a rate of 5 Cmn. to calculate

17 an el astic nmodul us (storage nodulus) at 260 C. The thickness of
the resin filmafter curing is preferably 5 pmto 50 pm If the

t hi ckness of the resin filmlowers the above range, a void is |ikely
to remai n upon adhesion. If the thickness of the resin film exceeds
t he above range, the thickness of the whole package increases, which
is not preferable. As the thernoplastic resin used for the resin
film there nmaybenathed pfmewingsedgeasronductraslangol o debsesitr
apol yether _ imde resin, or the like§0?§§?| am de based resin such, as

a pol yam d&°TrBITH-108 HBFSHREENTNG SHE FRED 13%E PR LA YT ENY

resin or ngh' K1 s n?ﬁggeﬂar&éqeaagﬁlﬂ’éf%%ee?%?gg%%selhg%%g ﬁa?%{;&e

an initia ésion e resin‘filmcan rein
initial adhgsi oBpaRANSr&giiesiiGpriegnabedNi td alpSityage heBudstrate, a
sem conductor elenent and a substrate are bonded with the use of the
di e bondi ngisesieihidentiiiatinesreatthesbetrbet arethdd itiecus hondhagiie
resin filmis subject to a curing treatnent. The acrylic resin nmeans
acryl i c achendhbg arerdn vasteevhidivcesf be Sy finckle ywreasieatel magnpeora
pol ymer of acr%lic acid ester such aségfrylic acid, nethacrylic

aci d, met hJPYak® yFORBICTSS AP CORY ST @ TeRBSFF ke,F%FHQE‘P§/ i AHEH
t h t th I i
cster such.ge\RLN. TELIRSIA S, abhloPeLIacc e oL Lol ke

acrylonitri

nmentioned tARNEELraReh ©f heedTRNONMBifg1 & 5bd1as | e aboueERt LRNak
acrylic resin, an acrylic resin (particularly, an acrylic acid ester

copol yrmer) userntfisiingg.e acedhpourdcravpnin@a fynetaapahg groupesutke as

an epoxy group, a_hydroxyl group, a carboxyl group, a nitrile group

or the |ikeemigopresiernplenery igsnagniserdt hhareae falileoveddin heshiag icng

a cure the resin paste by means of an oven, a hot plate, an in-line
cure machine or the like. The die bonding resin paste of the
present invention may be similarly applied to bonding between
semiconductors comprising a stacked element.

The resin film which can be used as the die bonding resin
conmpesition 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 freguency of 10 Hz by increasing

temperature from-100°Cto330°Cataratecf 5°C/min. tocalculate
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18 conmpound having a functional group, adhesion to an adherend such
as a sem conductor elenent can be even nore inproved. As the acrylic
resin containing a conpound having a functional group, there may be,
specifically, glycidyl nethacrylate having a glycidyl ether group,
hydr oxy met hacryl ate having a hydroxyl group, carboxyl nethacryl ate
havi ng a carboxyl group, acrylonitrile having a nitrile group or the
| i ke. Anmbng them an acrylic acid copol yner containing a conpound
havi ng a nﬁﬂrPﬂést§¢d@%ﬁﬁéﬁpdﬁﬁpéagarmydﬁl@ﬁbﬁﬁbﬁéﬁ ACeont ai ni ng

amount of the acryli ¢ resin containing a_. conpound having a
functional group® fﬁH&?‘“ﬁésp‘Jﬁ Fﬁ‘c’:lﬂeéﬁ“yf”rr‘i' HEF%H,CHE&PQQ%PW%?F%I’%

wt % of th | t N i ef er.ah| 3
0 es‘é@@\ﬂ fo f‘%@ggﬁ V\ff%f Pl?e : Mires <" §3! Q%é “rddin %{ﬁ% Towlbs Sone

preferably € containing anou swithrn

above rangapotBergh@: bengbng {£Siike1ki L8 Aayd RO udBn AP OPdrat €1 the
adhesi on can be obtained and workability upon producing the die

bondi ng reshickhéss béddneses axEelh enteeds kg vaveirage the ehfitatess
wei ght of the thernoplastic resin (particularly, the acrylic resin)
used for thRé Eksiwieie magi@pendncheapast il iy hphi pedfeburle00,

000 ornore is preferable, particularly 150,000 to 1000, 000 .is
preferable. If tHE Rﬁ? ern@?é?ﬁbéc F&SeCurSHd \?\BFdﬁ’(e FeSW tHil- ¢ Feere

b t arl ¥ . fid.mf.orm Ly, of di '
Fasin 111 ayhese e SR R L PLOPR I B ed W 8 2T

film ther eni@y reBena e MES § bBUyERSEODaBd MbEEIR¥LBh s £HE1 Pinide
resin, an electron beamcurable resin or the like. The curable resin

may i ncl udeesancwr ghllgamédenmivie ofesfizneti s ldkea amurdonylagenesio dre
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the like. Among them, the acrylic resin is preferable since an
initial adhesion of the resin £ilm can be improved. Herein, the
initial adhesion means adhesion in an initial stage when a
semiconductor element and a substrate are bonded with the use
of the die bonding resin fiim, 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 1like, 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, an acrylic 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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described. The thernosetting resin nay be preferably contained in
the curable resin since heat resistance (particularly, solder ref

| ow resistance at 260 C) of the resin filmmy be particularly

i nproved. As the thernosetting resin, for exanple, there may be a
novol ac type phenolic resin such as a phenol novolac resin, a cresol
novol ac resin, a bisphenol A novolac resin or the like; a phenolic
resin such as a resole phenolic resin or the like; a bisphenol type
epoxy resi AomR@INGEadipl sphenetigalpexyupesichesibngphensidnerepdxguch
resin or the like;, a novol ac R e epoxy resin such as a novolac
epoxy resi®® & THHSONNGTEFat é%%&@‘?ﬁgpﬁ GVEn{RFS i roysdepdxy the

resin S“Chaéfp%fl@'r%@'l@”&n%%(ﬂ?l:%%é’ozﬁfédﬂh ha%?i a}%ﬂ%ttiéﬁs eelit )

resin, atri enol POXy TeslIn,

trlphenol feihanga{ YBE, eeg&elwéam %w%yle méﬁrfegng,qratt@l ma@gn@p%xy
resin, a dlcyclopentadlene nodi f dy enol ‘type epoxy resin or the

li ke, a re@lybiﬁyﬂznﬂhe&gg&bU@ZIh?dr@tﬁgMéﬁhHmﬁ&aaaﬁ heeang esiydwoxyl

nmel amine resin or the like; an unsaturated polyester resin; a

bi smal ei ni gecwes| rpaléxpmlyumtﬁﬂ@@éylﬁégl nhaalnd al 4yl ccpmcnaﬂat €3 @¥,N;

a silicone re5|n a resin contalnlng a benzo oxazine ring; a c anate
g gﬁ%ﬁl

ester resifcof qqﬁ¥rﬁ%ekgavhﬂgéhnﬁ§§l QERH?’SFOF@@(ﬁlKQ1 C
thereof . Aﬁ@%@ryﬁ?@@cfé‘@ ﬁgdﬁeszir g%hp?lehrggaﬁt %ﬁJo dyhﬂﬂggﬁe}ﬁterlle

si nce heat res ance an nlcan

i nproved. JhuepexXpharesici1BRYyNete RNt i cularly limted, but a
crystalline epoxy resin maybe preferable. As such a crystalllne

resin, there nayAbeoateiystal dmnentepdXyheescnyihc chediis @mtigirdng a
structure such as a biphenyl structure, a bisphenol structure, 20 a
stil bene SEPTRAWE Vi 3 | Keneisl A adr iTFEIPalmashdlt i articularly

Limited, but 0.5 wt% to 40 wt? of the whole amount of the acrylic
resin is preferable, more preferably 5 wt% to 30 wt3. If the
containing amount is within the above range, the die bonding resin
film having an appropriate adhesion can be obtained and
workability upon producing the die bonding resin film becomes
excellent.

A weight average molecular weight of the thermoplastic
resin (particularly, the acrylic resin) used for the resin film
may not beparticularlylimited, but 100,000 0rmore 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 f£film, there may
be a thermosetting resin, anultraviolet curing resin, anelectron
beam-curable resin or the like. The curable resin may include

acurable resin which functions as a curing agent to be hereinafter
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relatively | ow nol ecul ar weight. The crystalline epoxy resin is
preferable since the crystalline epoxy resinis a crystalline solid
substance in nornmal tenperature which rapidly dissolves at a
tenperature higher than the nelting point and changes into a liquid
having | ow viscosity, therefore, the initial adhesion of the resin
filmcan be inproved. The nelting point of the crystalline epoxy
resin may not be particularly limted, but a nelting point from50 C
to 150 Cdesqnibedrable, nore preferably-from60 Cto 140 C. If the
mel ting point of the crystalline epoxy resinis within the above |
range, particul afP§y, hoMasshserst GreladifssidnPeefereb e G tRiingd éan
be i nproved. The | ting. poi.nt _can_be evaluated wth, for exa
the | beak TSnboraPar et or B BirdolRar e BeaR endiE et ot i e Posiar

by i ncreasigid Shermeratane 2t 280 ro@)_eothél&ﬁwmmagloetﬁﬁ%%a&awy

by nmeans of the differential scanning calorineter. cont ai ni ng
amount of ifpeokla@rnosetting resin may not be particularly limted,
but 10 parts by weight to 100 parts by weight with respect to 100
parts by wei ght d$ thee theenpoptabtd cresiesi Aor eaprpgref thabd yna30bpazt s
by weight to 70 parts by weight. [|If the contajining anount of the

t her noset NG LAESFHPE sSPRETHI Y “CRaANaPBTR arsaﬁgélfle’b%fﬁl%‘éhltacr é§tstante

and toughness of the resin. filmgcan be.inproved. |t is preferable,
fhat the CUPRBTeP RS BE0d™T of THEARE T I TISFuFERLS Somrs: AekThe

ul travi ol gf phhbNYcr 884 1h HRGEakhe riddid Yhoadhesi Al 8f JhenkesiRe;
filmcan be“even nore inproved. As the ultraviolet curing resin,

t her e may sbbisploeneXayplecepoRd @z inl sualvizal etbicuiheng lr Rdgodiaveagn an
acrylic conpound as a main conponent, an ultraviolet curing resin
havi ng an hisetraae Beappat gesin or the like; a novolac type epoxy resin

such as a novolac epoxy resin, a cresol noveolac epoxy resin or
the like; an epoxy resin such as a bisphenyl typ.e epoxy resin,
a stilbene type epoxy resin, a triphenol methane type epoxy resin,
an alkyl-modified triphenol methane type epoxy resin, a triazine
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
unsaturatedpolyesterresin; abismaleimide resin; apolyurethailqe
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 sucha crystalline
resin, there may be a crystalline epoxry resin which has a rigid

structure such as a biphenyl struciture, a bisphenol structure,
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ol i goner or a polyester urethane acrylate oligoner as a nain
conponent, an ultraviolet curing resin having one kind selected from
the group consisting of an epoxy based resin and a vinyl phenolic
resin as a nmain conponent or the |ike. Anobng them the ultraviolet
curing resin having an acrylic conpound as a nmain conponent may be
preferable since the initial adhesion of the resin filmcan be even
nore i nproved. As the acrylic conpound, there may be a nononer such
as acrylicaaetilbestestruethizrot itheadiidkeesser prinhéphikehain and a
Specifically, there maybe difunctional acrylate such as ethyl ene
glycol di a&fyRatecly ki) MoRecHL§E ove et hﬁ%@ et a il igeheraRedrotin

di acryl ate 1, 6- hexanedi ol dinethacrylate, glycerol diacrylate,..

Gl ycerol BF RATEEETIR ece ChE CrERbT BT s ST ab s ctySteLine
10- decanedigy ; 4 AJHINARIY L Al fofhal Q%n%'e'%@hu?@'%ﬂﬂ{l? a%ﬂ@ill agf ¥ M ks
such as trinethylol propane triacrylate, trinethyl ol propane

trimet hacr yt af e empepboery thirgHed! than atkyhal €inPedtaer yidichbabes into
trimethacryl ate, dipentaerythritol hexaacrylate, dipentaerythritol

hexanet hacayliatwicdohavhegl lde vidworgtyherheredoryl i thadind tésflezdlission
preferable. Particularly, acrylic acid ester or alkyl nethacrylate
ester havi fi§ 3¢ orasi e frigdhsapnPehewpetest- moi ety may be preferable.
A contai ni ng ano he ul t.ravi ?} curiqgtnesin na

t og; e ul ] Pl g; nat be N
particularly |inited" bt S&PE 8" By et Y=t 5 BEFY LUy oY gitt
wi th respegt é&&%%@l&zlwiﬂ‘@aﬂ*ﬂu@é zﬁé@ii%\‘ig@ﬁ&aﬂérg 50f Gl fb 1Y €
preferably 30 parts by Ight to 40 parts by ight. If the
cont ai ni nge@nidptre@brhbEe UligaY bekebr&ply Fgomesd Pd soviihiow. 22f the
above range, decline in adhesion of the resin filmand decrease in
peel i ng abk¢ltinadpeind ¢fi gheautiegiadd iof adwxyr esbin flis| wibiirhthe ebove
substrate can be preyented. , , )

range, particularly, low-temperature adhesion of the resin film
can be Improved.

The melting point can be evaluated with, for example, the
peak temperature of an endothermic peak when melting a crystal
by increasing temperature at arateof 5 °C fromnormal temperature
by means of the differential scanning calorimeter.

A containing amount of the thermosetting resin may not
be particularly limited, but 10 parts by welght to 100 parts by
weight 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, theremay be, 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
filmand an adherend and property of an adhesive can be easily
controlled. The ultraviolet curing resin may not be particularly
limted, but nmay be preferable to be in liquid state at normnal
tenperature since the mninumnelt viscosity can be particularly

| ower ed anahn tli¢ rhewot erparmaitny ee atihésivang Ganabeyi iproevedundss thain
ultraviolet curing resinin liquid state at normal tenperature,
there nmay BETRIEHhoVRUKERRTENRT Gl vy ot dsthastimicnan uredhaneasd g tiehe
acrylic conpound as a main conponent _or the like. It i's further i
preferableg¥%9?ﬂﬁf'é”bﬁbﬂ%ﬁiﬂeﬁggfi25???ﬁpei%ﬂqﬁl&FSrO%bé%Tﬁ%ra%M%I?QHQe
ultraviole i resi i [ . t.he die.bandin

resin fil n{:?r@gd'}%}%l’cgﬁtdhtt?%glle@f?%%q}igggh%&%&alﬁg, org%/%ﬁ?rga%?la |1”'ne(f]jL
ul travi ol etrdmyhe REosyr 8681 s0fnd e dneepoidinikdesierihi hAnis wwad
and peeling of the die bonding resin film becones easy. As the

phot opol ynetérzaitiicrnrasiin nat ar maihecenpmerte oxf ohe eXaapl e,
benzophenone, acetophenone, benzoin, benzoin isobutyl ether, nethyl
benzoi n benzoat eAmpagAdicn. by Bl eraci ol ethepzigichresin hyviey heractydnzy|

phenyl sulfide, benzyl, dibenzyl, diacetyl or t |l i ke. A cont.ai, ning
Ut of CHEHEL B HePIOATRIEAIAY BT IRy D6t D ARE Cuarly
i m ted, iy dpar b0k nuelobl . Lo 39 AT bS <23 b MPGRLWLLN resRe!
to 100 parts by weight of the u Travi ol et curing resrn, nore

pref er abl ya&rypard Solpowabghthé e kR oakt § Mynomed ghicn bE 4d®s1ic acia

cont ai ni ng anount of the photopol ynerization initiator is within the

above rangsstdmi mehhaonybic acid ester or the 1like. Specifically, there
may be difunctional acrylate such as ethylene glycol diacrylate,
ethylene glycol dimethacrylate, 1,6-~hexanediocl diacrylate,
1, 6-hexanediol dimethacrylate, glycerol diacrylate, glycerol
dimethacrylate, L1,10-decanedicl diacrylate, 1,10-decanediol
dimethacrylate or the like; polyfunctional acrylate such as
trimethylolpropane triacrylate, trimethylolpropane
trimethacrylate, pentaerythritol triacrylate, pentaerythritol
trimethacrylate, dipentaerythritol hexaacrylate,
dipentaerythritol hexamethacrylate or the like. Among them,
acrylic acld 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 thermopliastic
resin, more preferably 30 parts by weight to 40 parts by weight.

If the containing amount of the ultraviolet curing resin iswithin
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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 organic conpound having a
cyanate group since both adhesion to an adherend and heat resistance
of the resin filmcan be inproved. As the organic conpound having a
cyanate group, there may be bi sphenol A dicyanate, bisphenol F

di cyanat e, the sbpdeoyanat, ede q@hewyln) aghdeirgn bf spheralinE idircyrahat €redse
cyanate novolac resin or the like. A containing anount of the

or gani ¢ cohPRERIL Ty ipRg latrydeatte hggbupiheaiarorfbehpaiasioufainywith
limted, bg 1 parts Qy weight to 50 $arts by weight with respect to
100 parts éem%' t- 0 (R PEnBIFRBPIERTic resin, nore preferably 3
parts by weight &g 30 BP{:ifc A MEL ALY o ﬁétﬁi‘@r%%{&%éh@@ %%t%b@“%tth%f
t he organi c conpoun hav ng a cyanate group Is I'n"the above

range, an gifegdisndt EQIQJ@?%@,@_@& hdPiddRINE cRGREs Ap BREnREAS1ecule
resi stance of the resin film In the case that the curable resin is
t he epoxy testarther cusedgtageriter parth chleanlly ravpbeeol ceriour i tesin,
agent, may be preferably contained in the resin film As the curing
agent, foraéhkawe ofafhgniraeibaSeln cind Ay adgerand geld asonmpray iphan

pol yam ne incl udi ng diethylene triam DETA), triethylene
Dot 1 aam ne"fHETAIC ARt A SFENeY dFant T LSAXDA) or the I ke, an

aromatic polyam ggel %%@Séeg%ﬁh 'PQQ%QWE{Q"H@&W% AEH\QLHarly
m phenyl ene di am ne Iram nodi phenyl sulfone ( or the
like, a polyaiidie GRAPRHPGhe GaRifairabNg 4 ¢pane tHamdectePb@Y) normal
organi c acid di hydrazide or the like; an acid anhydride based curing
agent suchtemsperetaliecytheée thaoiihianwim i deifacsdiianhy dre ckert sy liagdivd
state) inc|uding ,
loweréd and the low-temperature adhesion can be improved. As
the ultraviclet c¢uring resin in liquid state at normal
temperature, theres may be the above-mentioned ultraviolet curing
resin having the acrylic 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 £ilm 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 initlatox, there may be, for
example, benzophenone, acetophenone, benzoin, benzoin isobuiyl
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 particularly limited, but 1 part by weight to 30 parts
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hexahydr opht hal i c anhydri de (HHPA), nethyltetrahydrophthalic
anhydride (MIHPA) or the |like, an aromatic acid anhydride including
trimellitic anhydride (TMA), pyronellitic dianhydride (PNDA)
benzophenone tetracarboxylic dianhydride (BTDA) or the like; a
phenolic curing agent including a phenolic resin or the |I|ike. Anmong
them the phenolic curing agent is preferable. Specifically, there
may be a conpound selected fromthe group consisting of various

i somers ofbpweghetiolstis yebprast ts §00 arrdr bx ywed ghl-alf rmbehyl pheenyd et
met hane (compnly known as tetranethyl bisphenol

F
4 4 suf orGAERh &SN, moze -H]%@lﬁ?rréﬁ’%fl AGRRE BMe%wf(fc&%ﬁ@alr&fom
b h | h | t.h
‘B‘.Ssdzsﬁyﬁi'g&y%%enyf}' R Eh LY B eI B e DR BRI PR Lo
net hane, a; i xtdr g of; 5 bi §1€ﬁ1r@ydrtﬂéyp@%®6@ ”%ta'?l%@e BiStiation of

(2- hydr oxyphenyl ) met hane, and

( 2- hydr oxypheingdi(Acndaexypheay | peeidana.ailhed, | A8 anstsridtsphenels
F-D (product nanme, manufactured by Honshu Chemical |Industry Co.,
Ltd.), andstdmnde kEtabdibyddoryberzxeresistacteaativitg-drenkenmdivainted.
1, 3-benzenediol, 1,4-benzenediol and the like; trihydroxybenzenes
such as 1,2, 4- beﬁféﬁ@@FﬁEﬁmﬁﬁ&nFﬁetPFKSmaMﬂqBRﬁE&V%§ﬂHﬁﬁ& Yehidd tedeh
as 1, 6-dihydrox hthaleﬁe and t various i some

b1 phenol s T o BorCRi BAGKOISY B SFerBPphaREr 2 MAa CHO TR oS R
cont ai ni ngn%{;?ta Q& aBQ@eCé‘féﬂ;g Ageat bo{?ﬁrédkféﬁl%rnl ¥ot Qﬁy a@lenld Gng

curing agent epoxy resin may not be particular 1 mted,
but 1 partisedry iigittante 30 PBst Sedih VRIIghtawi b fgsfeeid. to 100

parts by weight of the epoxy resin, nore preferably 3 parts by
wei ght to 10 par &8 Wy wevghtic dofiprhaddmmiaion: myaarbargral, theremaing
agent of theb?ggﬁenofsi rgi:l.lciza\rllma%:gl ri)J.sp enogvg 1aér;%nate,. bis(4-cyanate
phenyl)ether, bisphenol E dicyanate, a cyanate novelac resin or
the like.
Acontainingamcount of the organic compound havingacyanate
group may not be particularly limited, but 1 parts by weight to
50 parts by weight with respect to 100 parts by weight of the
thermoplastic resin, more preferably 3 parts by weighp to 30 parts
byweight. Ifthecontainingamountoftheorganiccompoundhaving
acyanate 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 such asanaliphaticpolyamine 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 may be preferably contained in the resin film though there
may not be particularly limted, since heat resistance of the resin
filmcan be even nore inproved. As the filler, there may be, for
exanple, an inorganic filler such as silver, titan oxide, silica,
mca or the like; an organic filler such as a particle of silicone
gum poIyididminQﬁinhﬂayﬁmwéhaAﬁongD@MWMn m-neeRnotRfanidd-afilpeer (MPDA) ,
partlcularly a silicafiller, s pr ef erable sinc resi st ance of

h
e 1 oat oo ey BRL R TPS) v ahe AL Lo & AR ARG T
filler, parti gir?!'gd&geanw Jhﬁqnaj{‘ae igg&pa,rtor@gxl@%c%edeﬁg,gkgyléé'oxe

Ilnlted bat" S respect
to 100 parige kaewngéﬁlcpénﬁ h?r {den sopd aa%m% Et?éﬁ@suaﬁ%% 2 g1 esablix

10 parts by weight to 50 parts by wei ght he cont ai ni ng anmount

of the fiktesd bahytthie theiabeveydande, imealididsi sétaee ahtkcluding
adhesion of the resin filmcan be inproved. An average particle
di amet er ohexdeydidphathaliar windutad iy (H%%A|mo%ﬁéwﬂéeﬁﬁﬁhédroﬁhﬁhﬂiﬁC

be particul arl Ilnlted but may be preferabl 1 pmto, 25 nor e
pr ef er abl y2095 g ?ocﬁ B oFf “t'Re 1dverage QWQH%?(ﬁQ%ﬂniﬁﬁgaflde

wi thin the,abov t, e
i mpr oved aﬁacg%c%n egfa%%?%ﬁh§§?1$%ggﬁ€3|%y%gﬁéﬁ%é% éi%gg§§ﬁf§6
Herein, thepayey a%%nla%héﬁbﬁe t@t@@{%%%oszgyp@ dIRABYHEEqOY (B BANScPfthe
alas er particle size analyzer. The die bonding resin fil mwhich can
be used i nlthe; pr paendlidt muenhigoagenn ihelobiay redhefiolid¢ ntsdncey the
such a manner that a resin conposition conprising the thernoplastic
resin and Lhke.curable resin as main conponents, and appropriately

conpoundi ng Among them, the phenolic curing agent is preferable.

Specifically, there may be a compound selected from the group
consisting of various isomexrs of bisphenols such as
bis (4-hydroxy-3,5-dimethylphenyl)methane (commonly known as
tetramethyl bisphenol F}, 4,4’ -sufonyldiphenol,
4,4’ -isopropylidene diphenocl (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-benzenediol, 1, 3-benzenediol, 1,4-benzenediol and the like;
trihydroxybenzenes such as 1,2,4-benzenetricl 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-nentioned conponents, if necessary, is dissolved in a

sol vent 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 nmeans of the comm
coater, the die coater, the gravure coater or the like followed by
drying and renoving the substrate. As the substrate, there nay not
be particularly limted but there nay be polyimde, polyethylene
terepht hal ate, Téfrontiirbeerarkitot the cuirkag auvety nbakniass. aofl vt tlee

die bondingéresin filmmy not be garticularh%ﬁ%inited, but ma

) , be
pr ef er abl yPESPRT 10 SPEBERISTIreCt FREFHCZD §o S hRY FOFsPpRATFECEhar 1Y

i cknoss SERbrady B TRe e Bk T abbatE e ehERE VLR, OIS

control | ed¢o 1gp 95 £€S A dRE Shenel asdd Cro®iul Heratrd8ar&h 0§ BpLired
product of the die bonding resin filmwhich can be used in the
present i nbgnvédghiberd IPpatraslB) Mighdit [§ tiesidablzd ntiagusfouhotdr
thernoplastic resin, particularly the acrylic resin, which is

excel | ent [hel oswrigiagsgeaitt 91 viden epoay ete sd izdWéthom, thendboie range,

thernnsetting resin, particularly the %gpxy resin, which is ,
excel | ent PRERERSI TG aRle LA RSO CBY B JRFosAy and afectingg

Do, commoun BfoE A %, Ne'PREIBRLLP £ RS, BTl iRga.
resin and the thenmpsglliNg:fest &aP%@ﬁré‘ﬁ@ﬂabﬁw@onwm P edlClein
the die bonding resin filmhaving low elasticity when heated can be
obt ai ned séias, tthauedutbe st rss ngenies gisad iicmlathe ine tsehdshgce dsdat
filmw thout declining heat resistance and adhesion of the die
bondi ng respRistINAe Nk tthea rRBt-RoEL b H¥hdien VNS BAT € oHEREG el enent
wth the use of the,die; ppading resta fALm Ml 8 920! 8l "% ganic
filler such as silver, tiltan oxide, silica, mica or the like;
an organic filler such as a particle of silicone gum, polyimide
or the like. Among them, the inorganic filler, particularly a
silica filler, is preferable since 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
weight 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 pm, more preferably 0.5 pym to 20 um.

If the average particie diameter is within the above range, heat
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The obtained resin filmcan be used for bonding a sem conductor

el enment with a substrate for nmounting the sem conductor el enment such
as a printed wiring board, a netal |ead frane, an organic substrate
including a substrate of a glass fiber having the epoxy resin

i npregnated, a polyimde substrate, a bisnaleimde-triazine resin
substrate or the like. As a condition of the above-nentioned bondi ng
of the sem conductor elenent, the sem conductor elenent and the
substrat e ¥oflpbumms afthheesénitédndretsr inavestantgde ioemt adwaion
via the resin filmat 80 Ctag 200 C for 0.1 second to 30 seconds.

Ther eaf t er OF et &1y FPRL S BAFEOR I of ©EF BRe S 3 SRSk it ©

e conducl a7 e K7 Ba cae Bar By meane g Aty e ferivgens

sem conductor devi ce’ can ng resin

the present invenhicod dBYnden§ rekk Ard:Y rARPl diedat ®hond 0y trRetmaem
seni conductors conprising a stacked el enent. The encapsulating resin
conposi ti oint¢éer Bimafahebe dlbtatmed, béorefrerttatteasianstic apsshadt nhat
material) is a resin conposition for encapsulating an electronic
part such asrasi® sempeshdier srompalieApat thr rhestopha shic agsdnrane the
forma sem conductor ,device, The encagsul t%&g@resjn onposi tion

f

used in t he"p? %ﬁESFHJEhFFbHC9?§°68Hﬁ PP i ?mQPUDd%ng
phenol i ¢ regl rhb%‘%fé-—‘ﬁ%n%%ﬁ%d mﬁoxﬁﬁgﬂé}&s a&‘?%%&@éﬁr nquaQ%éggf\%‘%Pgﬁ
a nponent,

filler as Ml n co erein an elastic noddl ds of a cure

product of 5 isheveneansl &4 hBEn{ LRy 0QIRASI td Rt Rle , 260 enleS 2 tMPa
to 1,200 MPa,' and a thermal ~expansion coefficient of the cured
product of féiesbimapruloat thg lilesitoe donpositdom atarBGOhC tise 24 fiem,t o
50 ppm Herein, the elastic nodulus is neasured in the follow ng
manner: w e FepéperRie iy 5 9rrlgedion g st redrpre mepngPL the comma

encapsul at j:ggtére,Sitplecgfg%%ia ie(?:r,] t ae\,/igr} vfairgiczoeatoefr §9 trm-_J _XLiI1('g ggPlowed
by drying and removing the substrate. As the substrate, there
may not be particularly limited but there may be polyimide,
polyethylene terephthalate, Teflon (trademark) or the like.

The thickness of the die bonding resin film may not be
particularly limited, but may be preferably 3 ym to 100 ym, more
preferably 5 uym 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, particularly 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 nold
tenperature of 175 C, an injection pressure of 6.9 MPa and a curing
time of 90 seconds by neans of a transfer nolding nmachine. Then,
after the test sanple is subject to post-curing at 175 C for 2

hours, an el astic nodulus (hereafter it my be referred as a

flexural nodulus) is neasured at 260 C. Al so, the thermal expansion
coefficient is neasured in the follow ng manner: a sanple of an
encapsulatth@ rigs o ssorigogi t Fepithaviqupradisigzecof e mnirdd nof x hemm
(thi ckness nol ded under the condition of a nold tenperature of

175 C, an % %{%%R%ao‘htlﬁ EESHR &1 TBe FABHOSRELANE ST EP RS Hﬁe@t) the
d f I hi Th ft
cured pr ogtire Proflip? dd 8PS WSk BNl RGN D nEDERs A St ey

(thermo npehaniceale@Bah Y %)Jth§n@<§rsfcp'égel§io b LBET 8BS 20 gL REPEE 8k UTE
at arate of 5 Cmn to obtain a thermal expansion coef?|0|ent at

260 C fromize OVA saiding Theie@oly watduigedl f10ind heaeneapsubate ngd
resin conposition of the present invention refers to a nononer,

ol i gorer, adipvloymet thevidig aeneépoxyrgrigugilm.general . For exanpl e,
there may be a 29 bisphenol type epoxy resin, a biphenyl_ type epoxy
resin, a stil ben¥¥typs %ﬁﬁﬁ@ﬂlqééPﬁndénﬁyﬂr%ﬁﬂﬁQQ§ﬁ§CF9ﬁee%ﬁmﬁﬂF rEdn,

an o- creso{ voI t%%f%%gpgxxd{ni résmn %gl%rﬁngi g@thaqgj%%gﬁ epoxy

e
resin, ap en&? aral peé epoxy Tesin ing”oné feont al hi ng a

phenyl ene or di phgaylane islbuctdyie, AMEPeXY LRSIdsJONES NLBHAdiRy &
napht hal ene structure, a dicyclopentadi ene type epoxy resin and the

| i ke, one &emitmfdudtiorh abymbe: saliehy alsethpsaratao far mouet khdgdshef
whi ch may be used together. In order to aimat |low elasticity when
heat ed, a P¥&IGPIBMALRY edempekipld s gephirtedidtrdgdt heard, a metal

dicycl Openfeaéjc\ %ggméy%% glpoxr}llc substrate including a substrate of a glass
fiber having the epoxy resin impregnated, a polyimide substrate,
2 bismaleimide-triazine resin substrate or the like.

As a condition of the above-mentioned bonding of the
semiconductor element, the semiconductor element and the
substrate formountingthe semiconductor element 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
te 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 semiconductoxr

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 | ow

el asticity when heated has, at the same tinme, a high thernal
expansi on characteristic when heated so as to decline crack

resi stance. Hence, it becones necessary to | ower thernmal expansion
by increasing the amount of the filler, which means that |owering of
viscosity of the epoxy resin is also inportant. Therefore, in order
to obtain both low elasticity when heated and | ow thermal expansion
when heat edemptisss pnefmrabkesin, agghertdid ceposdin resimg exyeel| entuting
bal ance between flexibility and fluidity when heated such as the

bi phenyl t $pESEPEXYCF @8AMN £ABLIBNEPHEASRT tAfpR MEPEXFORRAIGNt t Weerein

h | | kyl. t i the, ik Al t [.el but
D o Ph S BN 811 0 Ll Ler ogienol sl Uty
f1exibili txoﬁggs{mﬁi'aw-szhe_cp@%ngbbCMﬁé?sw USSR % 1884 a thermal

encapsul ating resin conposition of the present invenfion as a curing

agent ref egspah®idn HBETRE] Ot IFONRE ,CUQQHY%?EﬁdJ‘tQ:VbBQ:Hé/\@nQQp@I&ing
phenolic groups in one nolecule in general which may be capabl e of

pronoti ng aesturcorgosidctonortwith fhelgpkypmmesion S§opmse.to form a
cross-, inking 30 structure. For exanple, there may be a phenol
novol ac resin, &<“Cadsol thoPIrRaEIFe I LUS pbhdIsISUELE| jay ItheeEphlowing

i ncl udi ng gne_havin a_phenyl ene_or _bj.phe ne structure, .a

napht hol a?%????'r%gF%,rggef]FﬁﬁéH%IJﬁ%tﬁagékﬁesﬁnfeg% sample of an
di cycl open i ; a0l i a i i-nd

ahi oh ey B e e i o L N S an e e e o Ty
together. %i gl hArl(thaskhbes PPOXYmbESEd, uhdeOrges Edhditiainn JFOW mold
el asticity when heated and | ow t hermal expansi on when heated, the
phenol i ¢ reshpeexveatd ort 1Li’h BEI arrcarbecieen Pressuid iafy 6aAdMP4 | andliat y
when heated such as the _phenol aral kyl resin, the naphthal aral kyl
resin and FWelPY Ké™ReRF Bg S5ORER Y FeasaPt AltEgnshsr molding machire.

Then, after the test sample is subject to post-curing at 175 °C
for 2 hours, an elastic modulus (hereafter it may be referred
as a flexural modulus) is measured at 260 °C.

Also, the thermal expansion coefficient is measured in
the following manner: a sample of an encapsulating resin
composition having a size of 10 mm x 4 mm X 4 mm {thickness) is
molded undexr the condition of a mold temperature of 175 c’C‘, an
injection pressure of 6.9 MPa and a curing time of 90 seconds
by means of a transfer molding machine. Then, after the cured
product is subject topost—curing at 175 °C for 2 hours, TMA (thermo
mechanical analysis) is perxrformed by increasing temperature at
a rate of 5 °C/min to obtain a thermal expansion coefficient at
260 °C from a TMA curve.

Theepoxyresinused for theencapsulating resincomposition
of thepresent invention refers toamonomer, oligomer, andpolymer

having an epoxy group in general. For example, there may be a
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sol ely 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 anmount of the phenolic resin is preferably in the range of 0.5
to 2, nore preferable 0.7 to 1.5. If the equivalence ratio is in the
above-nentioned range, decline of noisture resistance, curability or
the |i ke k@plisqrewentecky feeicoatdaphengl apperposly relse neposdl ibesien
and the phenolic resin is preferably 5 w%to 20 wt% w th respect

to the anpufif® GPOFNeI AFbT e fcAYAPSENBEPNR) tHESi APBNEESIiN oA 2-fcreshé

cont ai ni n §q¥%$t is within the abo e.rﬁqggg cgack rgsistance duye to
i ncrease of°YHet VPR OR°theft FETRNt YelFEASRE, WY SPaeE 1557e Pof
1 owabi 111y AL NS efoa T8 L)1 AGERIEREAET os Sblil; 0
encapsul ating resin cofmposition of " t e_ pr_esent In Qntl on nmay Deé one
capabl e t pi¥hylRmeabal ysphedyldies eressthpk| nth k@asli eas Detywaninhag
epoxy resin 31 and the phenolic resin. Forexanple, there

maybeanam aecobaddnessiciucasirds, & diazabipsrdaliEhe 4yp0)epmdecenen?,
tributyl amne or the |ike;, an organic phosphine based conpound such
as tri phen%“?d tﬂiﬁoéﬂﬂ?ﬁne‘?n? éflrrébiﬁ%fnyplﬁho‘ﬁ%d?ﬁ l?ﬁtl@tlb’abﬁ%ﬁylmb(?rwét er
salt or the like;, an_in dazol e conpoun sucg as 2-nethyl imdazole
or the |iRFE K ﬁéygbég%i%ﬁ¥ ﬂﬁ%¥€F8gS B%fmy be used solely or
I n conbi nation. rIhe.£onfaink g ﬁ?’é‘ﬂé Q4 rﬁeﬁiﬁé@t ACL L ALY ]

I . stici ed, i
preferably 0.05 wt%to 2 wt%w th respect ggqt e anount o? t he mhgle
encapsul atd g gx@sle c0APOSid GucH bist bige Liicdiobengaaldbhatt jpe epbxof
the above range, curability may be lowered or flowability, pot life
or the |ikesmy idegredssabThe iHwveyem c sihbeesutized feain h@ving low
encapsul ating resin , )

elasticity when heated has, at the same time, a high thermal
expansion characteristic when heated so as to decline crack
resistance. Hence, it becomes necessary to lower thermal
expansion by increasing the amount of the filler, which means
that lowering of viscosity of the epoxy resin is 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
bisphencl 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 amonomer, 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 te form a crosslinking
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conposition of the present invention may not be limted to specific
ki nds, and one generally used for an encapsulating material can be
used. For exanple, there may be inorganic filler such as fused
silica, crystalline silica, secondary aggregated silica, alumna,
titani um white, alum num hydroxide, talc, clay, glass fiber or the

| i ke, one kind of which nmay be solely used, or two or nore kinds of
whi ch may be used together. The fused silica is particularly

pr ef er abl estEnethere cr Gshedxanbrkphdriergl mpksked a giHened sarobec uskRin, n

order to increase the_conpouyndi ng anpunt _ of the fused silica and
i nhibit i n%F§§§8$6‘PVf’IJ|§c |S&nvia§§t?§{53fra&%<nlﬁ@%ﬁlea]§§md&mﬁ@er%wg

COMPOSI L1 Oyl 132" ST @5 ARLEIBLD IS kRS e £ RERPAST 1.68h 34 | L&Ay,
e conp Pﬂ)un (0] tlf]%

Further, in“ordeér to increase oundl ng™a

spheri cal §EEE$ﬁenblmE§h9ﬁ@§:§§ﬁ@J ngLB?Elo%é}?tmfetﬂeGﬂﬁe%W&mlic resin
S e

di stribution of the spherical silica my as wi de as possible. The

total conpanddilg lakeynbnef kihe di Wheéch nhaytihe sdiclley esedpsot atwagr
resin conmposition my be preferably 32 80 wt%to 95 wt% fromthe

Vi ewpoi nt @erogiintke dethden maydaditsad togedhesliability. If the
conpoundi ng anount, of the inogﬁanic filler is in the above-nentioned

range, decline ofiBFiekiYr 88 SEaneROWIe ¢ IncrealesH th in low

expansi on | Ci e t f fl.uidj \
o evont od. S LS WA Bea o8 A 308 CHEHREE Slernbhokitn Tl
el astic nogid yhenWhen heatiedxbentsnd @nl BT SRSEHEPF MG 1EREEIRE ty and
expansi on coefficient tends to decrease. Hence, in order to obtain
| ow el astfTuigitwenehbeatedd andh bewhelperamall :eoeidmysirers inh emereqthathodo
as to inprove the crack resistance, it is inportant to take bal ance
of conposi&#FdRNh t1esife aafptihe brka Mayr Ppl ereEmicRt e US6RbI ktSn Nogf

D PO SSRGS $LEICRRlaf B3, BaeHeL 028 maGPsL dRSITE: SRR
balance between flexibility and fluidity.

Equivalence ratio (a/b} of the number (a) of epoxy group
in the total amount of the epoxy resin with respect to the number
(b) of phenolic hydroxyl group in the total amount of the phenolic
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 cne capable to be

a catalyst of the crosslinking reaction between the epoxy resin
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the curing accelerator and the inorganic filler, the encapsul ating
resin conposition of the present invention may contain, as required,
vari ous additives such as a flanme retardant including a broninated
epoxy resin, antinmony oxide, a phosphorus conmpound or the like; an

i norgani c i on exchanger including bisnuth 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 | cedthepkerohponeditni népugikagrae, shéreoarbeiah amd nsidanpomnad
rubber or the like; a release agent including a natural wax, a

synt hetic SWeFE{ a%ﬂgﬁé?@ﬁ?%%%ﬁf 4By Hnfiecene st T Hut et amiRg aF PR
or the |ike, an antio 'n‘l%”?h%rsphﬁﬂg E%g&ﬂ E&kﬁ;{;}ﬁﬁ{d 418, 1norganic
filler may "be ‘prelimmaril processed Wt e couﬁilng ageﬁf{ or
the epoxy digsighifk,t B@trﬁﬂ?&p}l' b8P Bn 4k | 118k y1l boFEOMISAG. oAS
the processing 33 nethod, theré may be a nmethod of "m xing the

i nor gani ¢ #fhd lekeandn imiedatovwe-crapbhateshcoup Prgedgeht inidddea e bke
with the use of a solvent and then renoving the solvent, a nethod of
directly tw@dadilidger hehapbveaynds ildnetedouptigip agenraprbe hsdd lkeledy
the inorgani¢c filler to process by neans of a mxer or_the like,
Among  t h@TaddPt iSAERINEG198di nglthe SPBW 5712 s 2BBHRbN&Ft  ShehcxEing
silicone 0il, ilicone r 0 Like, t el.astic modyl u
when heat ead:éetléa% sC‘%olsdre;!)(%reé"éaé2Iglgzl‘ilP{d[5 ti%er{cﬁe?rrézl ngp"’gﬁgﬁ 5R°Roer %loci%gﬁt

when heatghiends tRel RRHEESEnclbsiHtRPRSIrREEnt BohPPE OVELT a8k the
resi stance by appropriately adjusting thé conpoundi ng anmount of the

| ow st r essctarpadent amddpon iaddiingef el aloss esgyeonpoaehl ity Mayi Be
inportant to take bal ance of the conbination anong the filler, the
epoxy resikPvgied: Re Bhevaritlitwsinetcdifagoagemr . 1ike sedeferseanke t he
elastic modulus 'J‘?l%e Zgr?or%aqica f%.tili%q: used for the encapsulating resin
compositionof thepresent inventionmaynotbe limitedtospecific
kinds, and cne generally used for an encapsulating material can
be used. For example, theremay be inorganic filler such as fused
silica, crystalline silica, secondary aggregated silica,
alumina, titanium white, aluminum hyvdroxide, tale, 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 partic;ularly 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, Iin 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 fillexr

in the whole encapsulating resin composition may be preferably

32



product of the encapsulating resin conmposition which can be used in
the present invention be 400 MPa to 1200 MPa, and the thermnal
expansi on coefficient of the cured product of the encapsul ating
resin conposition at 260 C be 20 ppmto 50 ppm it is desirable to
use the epoxy resin which is excellent in balance of flexibility and
flowability when heated such as the bi phenyl type epoxy resin, the
bi sphenol type epoxy resin, the phenol aral kyl type epoxy resin or
the |ike, &\drek Ph%B phEeASPREheesigvasHinchoF éaé%@@ bervetnmodtahs éitpf
ch as the phenolaralk

flexibilit d fl Pt heat ed |
eain, the RApHERGPLIat kY1 * o o f CRAUTRE SHRA G G RGP BOEEnite

spherical i;hi Vi er ti Y i Stribyti th t hat
OP t he epo?&lpggiEﬂanggtﬁ%gpﬁ%ﬁg%T%gkgéﬁ%ég f%géébyfgfﬁggfifﬁgrcﬁ%%k

be highly fikliedahbetdie €HGARSHLAL IJF0chd B8 1N SRIPOSIT OO S At wh die
total conpoundi ng amount of the 34 filler in the whol e encapsul ating

resi n conpbsietednabdcdaescapoudt BDuidOby 05 bt WreAlesasdas WOKY @Eise
the thermal expansion coefficient at 260 C does not exceed the upper
limt defiAegreppctte tppemeniint afciid dnoraanbividildess slnaidvenedslich

as a siliconpe il, a sjilicon umor the |like may be added, thereby,
the el asti (‘S’geﬁo&ﬁa{ﬁecﬁt kﬁ%‘%s C‘%&9 HSREs p?B‘auW%ft}i’%@“. C%B%IP%&‘?%Q
resi.n .CF’”EB%E!L}Q%H@“%&%J eduged,Jhe. e%ﬁ@?”' A1 gy re%o“PbFain low
conposi tion ich can be used as ~an encapsulating materia or a

sen conduckoksel 8Pty h8L:dd ked B AhdirRE 1t iBHegedt neR¥eAtdon
can be obtained by: mxing the epoxy resin, the phenolic resin, the

curing accekdratmpyotdchehe cnecganststahter Lt ashampoaddntitvesalar bdhence
i ke by means of a mixer at normal tenperature; thereafter nelting

and kneadi R ERPRASATS NG ED kREAMTG tnRE Hifffel SHEeFr a8ddheoppmbanation
KPeanTy, 2Brethitaboly SR 1R Re BRahdt Fe i uldhg 2BGed N
Besides the epoxy resin, the phenolic resin curing agent,
the curingaccelerator andtheinorganicfiller, the encapsulating
resin composition of the present invention may contain, as
required, various additives such as a flame retardant including
a brominated epoxy resin, antimony oxide, a 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 iike; 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 senm conductor device by encapsulating an electronic
part such as a sem conductor elenent or the like wth the use of the
encapsul ating resin conposition of the present invention, curing and
nol di ng may be performed in a conventional nolding nmethod such as
transfer nol ding, conpression nolding, injection nolding or the
|ike. Particularly, the encapsulating resin conposition of the
present invention is suitable for an area nount type sem conductor
devi ce nouRethed a toeFEcBh ket Detapdmehiniging Kisnékenoaticndat 1sk ol

t he encapspl ati.ng resin. conposition of the present invention is
excel | ont - PC I BN YA FB0E LR PP R L Sg5l e ok K oTiatarics, LRe AL
the area npung;§ QM. GRRAHGE QL 5 \é'h%eig‘lvéﬁ@, aog.%%fn% LEVeNtdan ,
wi Il be explained. The area nount type sem conductor device 0
the presenidi Vg EHO IR HSES ofed SHASIT BIL acRRd BrSERE COMMICEOrt he
el ement nounted on a surface of the substrate via a die bonding
resi n conposéetdgamc Ahtlestubstrankisaldymdens of aonlnertdetselfiaee dfmddye
substrate nounting the seni conductor el ement encapsulated with the
use of an tenddpitlaes n§yresinacdipbey stsass ghapenanbethh gises borfingg

resin conpgsitiaqn.and encapsul ating.resin cqonposition_nmenti oned
above  ar cotbed. S b OBRICHPRERT TH ChECarO8 TBTALCryPE U MAEBMARSESH
devi ce nmoupt i ' u r e f rese e}y ' IS
shown in F %\l’@%@? ﬁfélgl%%%%, %gﬁr E@%sﬁ%anf/ée)lr 2;161 l?s%%%gfl&ggar}t?mg “Are
formed in gpoersemelues oindevise 8,1Hhuls NBYsdifidbao pafddsd ardaek
limted to such an enbodi nent. Al so, an area nount type sem conductor
devi ce of tdweigrasenby dppreptieneimyediesianngride noumuidipgy amount of
sem conductor _device nounting a stacked elenent, wherein the area

nmount  t ypetBR PR oHA RS OF OMRIRNE Ee alPAe RO REE R A9E SHE§SE LMIRAERt

el ement st {éjgts li'.%nleybrjcgnt totakebalanceof thecombinationamong the filler,

the epoxry resin and the phenolic resin curing agent.

In order to make the elastic modulus at 260 °C of a cured
product of the encapsulating resin composition which can be used
in the present invention be 400 MPa to 1200 MPa, and the thermal
expansion coefficient of the cured product of the encapsulating
resin composition at 260 °C be 20 ppm to 50 ppm, it is desirable
to use the epoxy resinwhich is excellent inbalance of flexibility
and flowability when heated such as the biphenyl type epoxy resin,
the bisphenocl type epoxy resin, the phenolaralkyl type epoxy resin
or the like, and/or thephenolic resinwhichisexcellent 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 amount of the
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whi ch one or nore sem conductor elenents as sanme as or different
fromthe above-nmenti oned sem conductor elenent are further nounted
on the above nentioned sem conductor elenment. One enbodinment of the
area nount type sem conductor device nmounting a stacked el enent of
the present invention is showmn in FIG 2. In FIG 2, a resist |ayer
7 and a solder ball 6 are fornmed in the sem conductor device 8, but
may not be particularly limted to such an enbodinent. The

sem conduct bkl eRERE P FUTaRTE 24A 8 HasdRtCaps L tdenibesrageadout

devi ce of e _present, i nvegnti may not. be particularly . limted, and
may be anyéQe'ﬁ?&o auétsof“\éél'en%ﬁisf”f&s TG e e I%rtﬁr(fk/ eHat S 1"
menory el egRnte Ql; e ki Kpg Usefd0ho+38 @e%ﬁ”’c%ah gg?‘ ?Eﬂﬁ'f’&’%e%ned
device. Also, a sem conductor elenent of the stacked el enent

different {4 enebhesahevevenatbaped ot oandsrtalert! SM@NLs BRANS cBne
sem conductor elenent different in function, structure or the |ike.

The net hodof, praaduciong dunecarséa@ hibumnaly yeeadds cohduebor thdeliaseic
mounting a sem conductor el ement or a stacked el ement may not be
parti cul arm§Auiue eedR 6B ehed FHEREWPFRFAYAEL ﬁédtlt%@nﬁépséi@%mg friesdn
The net hod_of pr.qducing an area nount type sem conductor device
nmounting a° % é”ﬁfcf:gp g?e %‘fc? " explained in refer to FIG 1,

and the method ofy,praflGIdg20ng! &1 ATBURboL YOGS BILEANAHELAr Y e
mounting a stacked elenment is xpl ai ne nrefer to Fl . <Met hod
of producitgeaBags€Ba Y ha £ &/PEs 1S €8T GONIUCIRIAUEE Y- GE e 4 D Aike
sem conduct or el enent> (Method of nmounting sem conductor el enment by
resin pastajckxdieni tontuetmressngnenvedtien zean Penpbkadnebit:hindknegs:
0.20 mMm is nounted on a bismaleimde triazine resin/glass cloth
the epoxy resin, the phenolic resin, the curing accelerator, the
inorganic filler, other additives or the like by means of a mixer
at normal temperature; thereafter melting and kneading by means
of a kneading machine such as a roll, a kneader, an extrusion
machine and the like; cooling; 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 melding, compression molding,
injection molding or the like. Particularly, the encapsulating
resin composition of the present invention is suitable for an
area meunt 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 nm bisnaleimde triazine resin of

155pFPBGA (product nane, manufactured by M TSUBI SH GAS CHEM CAL

COVPANY, INC); solder resist of PSRA000AUS ( product nane,

manuf actured by TAIYOINK MFG CO., LTD.)) as a substrate 2 via the

di e bonding resin paste to be an adhesive layer 3 followed by curing

in an oven, thus obtained the substrate nounting the sem conductor

el ement. The curing condition of the die bonding resin paste is

i ncr easi ngs¢reperdtatios fdemaont t ehpenrataseatt cnvENSiGn @@ miisegt es

and maintaining 175 C for 30 mnutes. 37 (Method of nounting

sem conduct@rsteladifen £nBya ree i LA oThel o8y §6UBFER q1t e s¥F fece of

wi thout 1C), of a s%ni%onductor waf er. erein seniconductgt el enent s
& e

are for_rred,t_l%a\f’iurk?ﬁ hi tkheds Sfeo.b’ﬁ? G sTattacedofione" si f@%f
the resin Lilm.1a ghtain,1he s UEEQE e WA Bf e NG 1RGSR g
h er, a g fi e

fil m bonded. erea i Ci mis attac on the resin
film The tiseneqndbed ot ovaf &Tehaw nghddiesuesicn fiildn amge t Bee dbgi RG
film bonded is diced so that the size of a sem conductor elenent is
9 mMm x 9 rendyppavdats nof rasih congosawniaw t wharspniditd dot dononngfres3i,
000 rprmand a dicing speedof 50 mm sec. Then, the sem conduct or

el ement i scyirRdead oy #9d pasRPRYlARENG ERFER GMPCKetseRimesdgasgrabove

el ement fromthe backside of .the digi filmwhere no resin film_is
St tached (T bEBE neOd TG IBRE L orh i d “PBGTIITY ¥pe: FEELo B ey
a sem con ; - . r handed. ; .

sem condugc%%‘%lcgeﬁ Ig%)rglg?%g Eg%ﬂr}gz%%ﬁlg%r%g%nle?ﬁn% %%ltgg an gl h%%%b\q/lglon
| ayer 3 bojgleshdws: qanpressed tm ecdi e, bandead «n 1ayebi smaheiaridader

triazine resin/glass cloth substrate (thickness: 0.36 nm
bi smal ei milekellt 6 are neymesi Anofhd 5pEPBEALE prodlsoticrabe butraauf aet beed
by M TSUBI SH GAS CHEM CAL COVPANY, I NC); sol der
particularly limited to such an embodiment.
Also, anareamount Lype semiconductordevice of thepresent
invention may be an area mount type semiconductor device mounting
a stacked element, wherein the area mount type semiconductor
device as mentioned above 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. COne
embodiment of the area mount type semiconductor device mounting
a stacked element of the present invention is shown in FIG. 2.
In FPIG. 2, a resist layer 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
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resi st of PSRA000AUS (product nanme, manufactured by TAI YO INK 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
t he sem conductor elenent. The curing condition of the resin filmis
i ncreasing tenperature fromroomtenperature to 180 Cin 30 m nutes
and maintaining 180 C for 60 mnutes. (Method of nol di ng package by
encapsul ating resin conposition) 38 After wire bonding with the use
of a gol dem geineera3 semtbendldidor decded Nn@lko,t hesardedadutber salkstanat e
mounting the sem conductor el enent, wherein the sem conductor

el enent 4 95 tRButégked tHersnhbstdidiferenii tir thethis ealppve tentdgingd
paste or the resjn f i s _encapsul at ed. and. nol ded.to have %si ze

il ,
of 16 mn%eriléz?ﬁ?%rag{lﬁﬁﬂﬁ%é%?“&f 0SB e AL EPRYF 4t g Heesi n
conposition,t .an, e i Si under the condition of a
nol d tenpe%[}étﬁlrrg&o]f%%ﬂg%g%glﬁ?lé n{g‘gc‘{hfeor%qg){r(]eéssure of 6.9 MPa and a
curing time of 9@nhgecaMby HY pRANSi N thel £ AL heln TRy HeNGen MRAHIRE o
Then, the substrate nounting the sem conductor elenent is subject to
post - cur i ndpatcdmbulft fng a2sdoiraduchus aldraimedr santatles] gbunént g
sem conduct or device 8 (package) nounting the sem conductor elenent
4. The ar @rhothtrasigeudani-Fohtntiest: davi ¢henmdaalprigng Heethod can be
sen conduct or el ement usjng the die honding resin conposition and
the encapsUTSii g 198si n LonpBSFEPdnCobEHRGEY (1o Premehpint type
invention Js§.. i OW. S . proper 204, r .
resi st anceéeg?l’t%ﬁ%ﬁ%{?%{a %e @%‘%rlp%% a%ﬂéglz?%%n%t h%grgr ea Cﬁn%l}%? t%g/ip%g&t e
senmi conducd.g51 AeMidC en FRuRt-eth @nca 16i ARdithebRefitb @b rtd@dudki@gl $n area
subj ect to solder bonding is 260 C, which is higher than
convent i omeurdnéyp<eMeehbdondugpraddernge anoanteangrpustatypd element is

sem conduct or. devi ce
explained in refer to FIG. 2.

<Method of producing an area mount type semiconductor device
mounting a semiconductor element>
{Method of mounting semiconductor element by resin paste)

A semiconductor element 4 (size: @ mm x 9 mm, thickness:
0.20 mm) is mounted on a bismaleimide triazine resin/glass cloth
substrate {thickness: 0.36 mmn, bismaleimide triazine resin of
155pFPBGA (product name, manufactured by MITSUBISHI GAS CHEMICAL
COMPANY, 1INC):; 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.

37



nounting a stacked el enent> (Method of nounting sem conductor el enent
by resin paste or resin film To produce an area nount type

sem conduct or device 8 nounting a stacked el enent of the present
invention, firstly, 39 a first sem conductor elenent 4a is nounted
on a substrate 2. Specifically, except that the size of the

sem conductor elenment is changed to 10 mm x 10 mmw th thickness of
100 pm a first sem conductor elenent 4a is nounted on a substrate 2
simlarly (Msthde aboveurrdngi easdcomMydiod elemeaht brgresin cionduct or

el ement by resin paste"” or "N@thod of mounting sem conductor el enent
by resin filnt JfeMYHoE 8t %r%ﬁc?h@e &’ﬁtﬁPBg ¥ounf a ?%monducwr

semconduct%edev‘l’qﬁgr unté£ &%C con %%k%%Selenenl The .di

oxrm navz_n
bondi ng resin conposSTtTon used Herein becomes “a ¥ ir st &ﬁé3| ﬁayer

3a after ciiti Mhes3eRAT 8 8 Yon %éQEQQQhé&rBrP%ﬂ@Uﬂ@é S %ﬁ%nieébﬁ fﬁ\funng
a resin filmattached for fornlng a stacked el enent 1s produced

simlarly &s dheiabene-s@iitoagedtoMidted wivimy ihentesiSe i CANSHIGTT.
el enent by resin filnm except that the size of the sem conductor

el ement i sTlcdragayetkn,0 a8 damiRg 8fdm widt lrtttbicbkdess tiof rEGAnpiri liker dihe,
the second sem conductor el enent 4b may be the sane as or djifferent
fromthe fFFRICAEHESHINEEEE RPehRshithesgesiaxtilng padsgbgngdicing film

sem conduct t 4 anpressed t he f.irst, sem conduct or,
el ement 4gb d?‘#]é-s egr%%§%€3né§?. SHee 82 ? M4 GPIO, é:%or element is

above- nentg oped SMek BRdn@hn FRUNL RYcSEF LANGUEHOL s B 'I%”Iro@é/t{ﬁ'o’i
film', thus obtalned a substrate nounting a stackéed el enent 9.

die bond|r@p;&ﬁnfpmaﬂ@aﬁntuﬁgspeedohemamﬂsebecan&shaﬂaes@mﬂxadhﬁsbwe

| ayer 3b after curing.
element is picked up by pushing the center of the semiconductor
element from the backside of the dicing £ilm where no resin £film
is attached to peel the dicing film from the resin film, thus
obtained a semiconductor 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 1535pFPBGA (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
secomdfollowedbycmringjjlanoven,thusobéainedthesubstrate
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 elenent 9 is encapsul ated and

nol ded to have a size of 16 nmx 16 mmand a 40 thickness of 0.7 mm
foll owed by post-curing simlarly as the above-nentioned "Method of
nol di ng package by encapsulating resin conposition” of "Method of
produci ng an area nount type sem conductor device nounting a

sem conductor elenment". Thus obtained an area nount type
seni conduct or defit¢&T 8V HEIRCPPAYNE W@%@R@d“‘é? 8hehtgodden Yiee pr esdite
i nvention. lnC|dentaII esent inv

th t th At
my be usedTh t1& K n%tlﬁgd 1 3Intnle% St’ﬁe ecgﬁagéﬁﬁ%oﬁ‘aﬁﬁlgg?épmhe
el ement 4bs gy & hey fddoit eieﬂbﬁen%%ﬂl geegémé@onm@%vseéaeﬁéﬁt 4%%' n

paste may run off the edge of the stacke ment or bleeding my be
caused so mhaitddere they shBsBrPtold emcposre o ol eqkr keath ypadondirng
the first sem conductor elenment and the second sem conductor el enent
or bondi ngtltdneresﬁé@om’;lllserﬁscgndamsmla’@édemdtmom tthehsubst sare d&fy 16
wi re bondi ng. ance is preferable to wuse the resin filmfor
adhesi on VR ASURR %@dt%éhééésaﬁas %%r?i coRfuRY Gt @P@ﬁ@ﬁ?lam% resEn

t he present |nveq;|on stacked nt havin

seni conduct P E Srmsht $0stadied ?%%u '?thrgéeﬂ %l &e BgDJﬁEFPgﬁQP
desi gn of {he paakagenpPhysiEals ﬂorﬁ@e%' €3n %jgenr&él%ﬁha%é@@uf@%%fs%

attaching the first sem conductor el ement 4a t he” second

sem conduai®y aghieneatidd :iaed Ap0adhesiderbymedns fodr 2z atrhaelieAGhcA ding
sem conduct or elenent follow ng the second sem conductor el enent may
not be parmadaulrer.l yThem tbd. summateatom@iingﬁé@tseer@rcqneiyi:rqorielhﬁment
different fromthe present invention can be used. Herein, in the

case that th&eIggy be RPITGWRIET rhusky an%JFe?cthtoluEﬁ? bymdidg 2gped

wire bondlaﬂgaggg%%tt @ﬁpe semiconductor device 8 {package) mounting the
semiconductor element 4.

The area mount type semiconductor device mounting the
semiconductor element using the die bonding resin composition
and the encapsulating resin composition obtained by the present
invention 1s 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
film)

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 enment and the substrate due to the structure of the
stacked elenment, it is preferable to use a resin film which 41 is
less likely to run off the edge of the stacked el enent or cause

bl eeding. Since in the area nount type sem conductor device nounting
t he stacked el enent of the present invention, stress inparted on the
first sem conductor elenment 4a adjacent to the substrate 2 via the
first adhesive layer 3a increases, it is necessary that an elastic
modul us ofa e iciptedepiodadiciodr eiewint gasie wrustadkesnna fubsgrased.
for adhesi on between the first sem conductor elenent 4a and the
substrat e PG IIEE 18| X ERPENEE W SHPR. OTALES S RO IURECA It
type sem condyct or. devi mounti ng a.stacked el enment t he present
i nvention %éhﬁh%?%ﬁdugglEgégﬁf%gﬁ%uc 8%%%I§§ﬁﬁ1%§sﬁlg }géuW?% £1358

mount i ng - canghi 4d R RECOTESneAPIE SRS dABAt Dat 10l e @{ﬁ@n&gg%ﬂg,

type sem conductor device nounting a sem conductor elenent.

exanpl e, tdetheabevepnoht obeAIMEUREd bifatourie ngedirciaRtidetab r &) 1efRAL
becones fragile when the thickness of the sem conductor el enent
becones t Hhawesingeagiaedrt'MMatiatd of ndhmtdegi semthwtdrctdeveébanent by
mounting single _senjcondugtor elenment, stress increases due to

i ncrease ofeSigtchlipyfng r ead®FP%e ofi rR¥OTEHCondT ctTie%| BAEHE  WYPR

respect torﬁhe ) b%tra e.area r. the Iike.ﬂ;b ver, the,are unt
Lype. sem CONICET PGBy VA ROTHg % SERCRAR G atrohetiiing  has 818
bondi ng r esidyGRYTRASIA | QR thBE S8CARIHAN B4R B £PPPOSIEHER A ve
obt ai ned by the present invention is excellent in |ow stress
property deyesol3derferackurisy stance al though the tenperature when
the area nount type sem conductor device nounted on a circuit board
of the like is sEppaeatedy ,s@ gecopdnsemrdiuzd@rceianeeh 4k Hanighen
t han conventi,onal .one. . Such area nount t
resin %;le attaryhed af%r forming a siyapc?ced element is produced
similarly as the above-mentioned “Method of mounting
semiconductor element by resin film” except that the size of the
semiconductor element is chandged to 8 mm x 8 mm with thickness
of 100 pm. Herein, the second semiconductor element 4b may be
the same as or different from the first semiconductor element
4a.

Next, the second semiconductor element 4b is compressed
on the first semiconductor element 4da in the same press condition
as that in the above-mentioned “Method of mounting semiconductor
element by resin f£ilm”, 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 mclded to have & size of 16 mm x 16 mm and a
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sem conduct or device nmounting a stacked el enent of the present 42
i nvention can correspond to further required downsizing and hi gher
function of the sem conductor device. Incidentally, the area nount
type sem conductor device 8 of the present invention nay be
furnished with a solder ball 6 with the use of an encapsul ati ng

resin conposidigusd %fb%.anmeﬁs@péw%@twqad%dngysﬁmgggﬁﬁlas the
mat eri al and nethod according to the needs. Exanples Exanpl es of

t he presendbdvererintipnate Meehednaferdi daseridepdy dheasadpes iok ddsen
present invention is not restricted by these exanples. The
conpoundi nepmrsid-iion“expf eS¥edhbg "gfar pro@ycyrd gln” . axed mOHRt ng vor

resin paste The foll ow ng conponents accordjn 0 the conpoupdin
amount as EHBYPARCERB Eg‘il‘\?\%rr@’%%’@ &t Sﬁ%’r%‘g‘?éli‘“etr‘f’&erej-ﬁg‘gﬁ?pTh us

the m xt urcﬁo%’\éﬁi%escf“l%jn %Jgé%tlgourgt)(it%gﬁgglagg r%ul&.% tdgéﬁ%%; é%@nﬁ{%ﬁgg

by neans o ree rol aving a stance O

tines, thus QiR REdnERSI B PASLIES dleddtPInvBhtehneach resin paste
was defoaned in a vacuum chanber at 2 mmHg for 30 minutes, various

properties of thenobiiemier) yv,esihe pasie pedtee evdlthat pdesent therention
followi ng manner. The evaluation results are shown in _ Table 1.
<Mat eri al regmpenesed Théhkohebphpinpant ahg ddrpereand semicapsivgtors3

Bi sphenol A type epoxy resin (product nane: Epi kote 828
manuf act urETHRE é%aﬁ? ERBXy IS PRELEBNIUEHRE SLEpsRy aquiifuptsive the

190, heregftar, ]7.5;4{% };159 A8 o N edge of the stacked element or bleeding

may be caused so that there may be a problem posed for electrically
ponding the first semiconductor element and the second
semiconductor 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 or more 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 film, which



- Hydr ogenat ed bi sphenol A type epoxy resin (product name: YX-8000,
manuf act ured by Japan Epoxy Resins Co., Ltd.; epoxy equival ence:
206, hereafter referred as "hydrogenated SPA") Cresyl glycidyl ether
(product name: m p-CGE, manufactured by Sakanoto Yakuhin Kogyo Co.,
Ltd.; epoxy equivalence: 165, hereafter referred as "m p- CGE")

Di acryl at ei havkByd Bcd18peatdutdo B ithe Hddeeb £ ARt Hiyd SRR c DXh&le: or cause
represented by the following formula (1) (product nanme: NK ester

A- PTMG 65,bXmntifract ured by Shi n- Nakanmura Chemical Co., Ltd.;
hereafter referred as "A-PTM5 65"): Fornula (1): CH2 ‘ ‘
CH C- O ( CH2- CHz- Bipceiin dypres CruoHI VPR §enigardugigr [eydop rruwn gy

ProPYLene o de pLomyLne.oni e Adiuet ool blophonal Arenioaenlad by

ranutac urs i KIEE S CHM A, ek T AL che st

CH3 CH3 -A @i &hreCll Rs OGhETGER dye@ 3d iGd3eArBRs 4 itli Snbexansdy dhat

di acryl ate (product name: LIGHT-ESTER 1, 6HX-A, nanufactured by

KYOEI SHA GHEWML&AL1 ConqdulTh. of keceedd erodnef erff edrezsin pa $t8Kok"d resin
£ilm, used for adhesion between the first semiconductor element
4a and the substrate 2, at 260 °C is 1 MPa to 120 MPa.

Also, since the area mount type semiconductor 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
semliconductor element, stress increases due to increase of
-occupying' area of the firsf 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
bonding resincompositionandthe encapsulating resincomposition
obtained by the present invention is excellent in low stress
prbperty 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. Such an area mount type

semiconductor device mounting a stacked element of the present
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4, 4" - Bi phenol (product name: BI PHENOL, manufactured by Honshu
Chem cal IndustryCo., Ltd. ; hydroxyl group equival ence: 93,
hereafter referred as "BP") Dicyanedi am de (hereafter referred as
"DDA") 2-phenyl -4-net hyl -5-hydroxynmet hyl i m dazole (product

name: Cur ezol e2P4AMHZ, manuf actured by Shi koku Chemi cals Corporation;
hereafter ggfefitsh asnc3P4dkiond O cupyhe peegui ted dpnosiicinge®higher
PERCUMYL D, manufactured by NOF Corporation; hereafter referred as
"initiatorfinSiiameotdly isegiagetchewideyixeyl yci dyl group (product
nanme: KBM 403E, manufactured by Shin-Etsu Chem cal Co., Ltd.
hereafter ref erretdlcéc§e“-"*§663<¥ s*i}}eaﬁé‘e)a mSPP%eW%%v&fé"rlCO&dPFERE feRice

silver VI n avera artl iame 3.p d

maxi num p\ggt?%l ﬁﬁf‘@f‘ mvfen%d %) §dr|n(::LeSl etrlrl1 (Ed‘also’ila Fé%aall
havi ng an ay, I=C p pasticl
e it o oty et s, il

Hydr ogenat &dcﬁ%lﬂaﬂlrﬂglléyé& p-1¥E Garferl. ﬂa%ﬁlaﬁaﬁam%agcoﬂr{boﬁx
4.9 1,6HX-A 5.9 14.7 BP 2.2 6.1 2.2 DDA 0.2 0.6 0.2 2P4VMHZ 0.4
1.2 0.4 to the needs.

Examples

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 pym/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 cbtained 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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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

El astic nodul us 206 'C MPa 100 100 80 250 200 <Eval uation met hod>
Vi scosity: by means of an E type visconeter (3 cone) , values were
neasured at 2.5 rpmat 25 C just after producing the resin paste. A
measur ed result haviBigpliescdsit yypd et®xyoredin Pasrotustenangatkwd oge
have passed the criteria. A unit of wviscosity is "Pa-s". -Elastic
nodul us: #%Ber PRRLFREEHrshsPe WaB2RpHIRBY JFesHdsTefPon (itfade SHRFY)

sheet to have a.w dth 4 | engt of .abouj .yym and a

t hi ckness e&“f@éeﬁ%efo%gv\elae%?gfctueﬁ ger}ffegrredﬁsm %%ge)s at 175 Cin an
oven, the resin pasl@&‘fﬁg%ﬁa%?dﬂ%ph&@éz F)?EHJ%@ EpeRyt Res hef {duct
(trade nane) sheet. sarfpl e of the obtained resin paste cured

product hang - gt hndiu 20 tivewas; JaEasupety hys1eans . ofltihe epoxry
dynam c viscoel asticity neasurenent at 46 a frequency of 10 Hz by

i ncreasi ngauevpdeatar e2ffonredX¥t@nt oref330el at thyduw@arfat®dCBRANA) to
cal cul ate a storage nodulus at 260 C. (2) Forming of resin film
<Preparation of resiGFasini SAVELEYHi PRI AFTPEEFh fRFAS The CCGE.

fol | ow ng_conponent s .accor di tp t cqQnpoupdi n noun S.S in
Tabl o' 2 WaPE BASEOFTEd 1 NERIEP Ror P FenBer Rl u B niEiobt SHed
resin varni g iauihpg.regsn Old L SONSRL R 40 &, Mieni al
conponent >
-Diacrylate having a repeating unit of tetramethylene
oxide represented by the following formula (1) (product name:

NK ester A-PTMG 65, manufactured by Shin-Nakamura Chemical Co.,

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

Formula (1):
CH,=CH-C-0-(CH,-CH,-CH,-CH;-0),-C-CH=CH, (1)
O
2=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"):
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The follow ng material conponents were used. An acrylic acid ester
copolymer (N, N-di met hyl acryl am de-acrylonitrile-ethyl

acryl ate-glycidyl nethacrylate copolyner, Tg: 10 C, weight average
nol ecul ar wei ght: 350, 000; product nanme: SG 80HDR, manufactured by
Nagase ChenteX Corporation; hereafter referred as "SG 80HDR') -A
cresol novitsizailepd®y :resi n (product nane: EOCN— 1020- 80, nmanufactured
by NI PPON KAYAKU CO., LTD.; epoxy equival enc 00 g/eq, nelting

poi nt: 80C, hereafter referred as "EOCN 1020- 3') -A cyanate resin

(product na L- 10, nan C y |c ereafter
referred asCrTf'];g“ @ éx‘bj E}&;ﬂ ' me: KBM 403E,
manuf act ured by Shi Etsd Chem cal Co., Iher ter re\ff@red as
"KBM 403E") Sil ane upl UH, agent (product na@ﬂ KBM 573 7
manuf act ured by Shin-Etsu C?wm cal Co., Ltd.; hereafter referred as

"KBM 573") Silane coupling agent (product name: KBM 5103,

manuf act ured by Ltd.; hereafter referred as
"KBM 5103") An~ (Bfgﬁ\{ dﬁﬂqﬁ néh“g&ﬂz (1, 6- hexanedi ol

di met hacryl ate, product| name: L GHT- ESTER 1, 6HX, rranuf actured by
KYCElI SHA CHEM CAL Co. (E]H'S); hereafter referre 'glfl , 6HX") A

phot opol yneri zation i ni tiator (2, 2-dinet hox nyI et hane-| - one,
product nane: |G651, nmanufactured by Chiba SpeC| alty Chem cal s,

Inc.; hereafter referred as "1G651") A curing accelerator (im dazol e
conpound, product nanes-Hexanediol diacrylate (product name: LIGHT-ESTER

1, 6HX-A, manufactured by KYOEISEA CHEMICAL Co., LTD.; hereafter
referred as “1,6HX-A")

-4,4'-Biphenol (product name: BIPHENOL, manufactured
by HonshuChemical IndustryCo., Ltd. ; hydroxyl groupequivalence:
83, 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 “ZP4MHZ”)

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

:8ilane 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 pm and a maximum particle diameter

of 30 um
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1B2MZ, manuf actured by Shi koku Chem cal s Corporation; hereafter
referred as "1B2MZ") Sol vent: net hyl et hyl ketone; hereafter referred
as "MEK" - Silica: product nane: SE-2050, manufactured by ADMATECHS
Co., Ltd., an average particle dianmeter of 0.5 pmand a maxi num
particle diameter of 5 pm hereafter referred as " SE-2050"
<Production of die bonpding rsﬁ%el&airgal&féaeﬁame aue=pBELignadcle
resin varnish was coated on a polyethyl ene terepht hal ate film
(product nairet3IRFO2( by, antieaufiacinimegdabyiCle PhpestdEo.qf 120d pm

thi ckness: 38 pn) as a substrate by neans of a comma coater followed
by drying at 70 C for 10 m nutes, the polyethylene terephthal ate
filmas the substrate was peeled toTgidain a die bonding resin film

FI to F3 havin Ropettui-eg=-pi-t-pe—abtaned di e
48 bondi ng resijafilas ElL_to ! uaf.?ed--bﬁ—k,% o Phal Bh g
manner. The eMBPfiation results are |shddn! i%-5Thbl e 13\ al uatli on

met hod> El ast i gHwdvelighaisd BBAt er t he rlesi’d f Ak red flor 6
m nutes at 180 |@prOGEBN oven, a sanplle 68 |t H@4cured fHesdfh |film| having
a length of 20 jare™sssmeasur ed by ndans of the| dyawali c
vi scoel asti ci t \ppeggur ement at a trgquency of [LO Hziby 1 ncreadi ng

temperature frdiged0 Cto 330 Cat |a rate of Ggnin. t¢ gafdqulate

a storage noduljgs—ar 260 CTable 2 |FI,52 F3 BG 8UFDR YU T0¢ 100
EQCN- 1020- 80 4(53-§0—t-‘10-16—‘30—r8?|gﬁ 399 os ' 0.2

2P4MHZ 0.4 1.2 04
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 Pa's 20 16 18 22 23

Elastic modulus 206 'C| MPa 100 100 80 250 200

<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 by means of the dynamic viscoelasticity measurement at
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KBM 403E-5 5 KBM 573 1 KBM 5103 4 1,6HX 30 30 30 1G651 2 2 2

SE- 2050 250 El astic nmodulus 206 C MPa 6 135 less than 1 (3) Form ng
of encapsul ating resin conposition The foll ow ng conponents according
to the conmpounding anobunt as shown in Table 3 were nmixed in a m xer
at normal tenperature and were subject to m xing and kneading at 70
to 120 C dyireanenefy b¥010 ¢l dyhhve ngs & mpltemgesbance Mforl -0 °C to
Thereafter, 49 the m xture was cool ed and crushed, thus obtained
encapsul at3#y *Cepbxy madsi afcoMEdsiini obe @lavdats. a Mijuorasanedinis at
conponents_ _and net hods of evaluating properties used for the resin
conpositi orfhré&-as follows. The evaluation results are shown in
Tabl e 3. <Materials used for encapsul ating resin conposition> Epoxy
resin 1: a bi phenyl type epoxy resin (product nane: YX4000K,

manuf act urgd kg oEpexy¥iRegins Co., Ltd.; nelting point: 105 C
epoxy equi val ence: 1I85) -Epoxy resin 2: a phenol aral kyl type epoxy
resi n havidErepmitgihenylte nes s ryinirsh (faroduet boadktng NGOGGO R 1m>
manuf actured by N PPON KAYAKU CO., LTD.; softening point: 58 C,
epoxy equi val endé&e Zpd)owphgnepieonaasism agcogdihendd aklag k§dnpayiding
having a bi phenyl ene structure (product name: MEH 7851SS

manuf act urE¥ iy ?\EIW"HN@TIQ@%%@D@ST‘F@%, isAslve f’f‘em% FhoiRERags

C hydr‘”%QmﬁQEQH%x%QUEMQLQB§§21&Q%3L resin varnish having resin solid

]

content of 40 %.

<Material component>
The following material components were used.

-An acrylic acid ester copolymer
(N, N~-dimethylacrylamide-acrylonitrile—-athyl
acrylate-glycidyl 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")

‘A cresol novolac epoxy resin (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.; hereafter referred as "L-10")

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

-Silane coupling agent (product name: KBM-573,
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-Phenolic resin 2: a phenol novolac resin (softening point: 80 C,
hydr oxyl group equival ence: 105) Fused spherical silica: average
particle dianmeter of 20 pm -Coupling agent: y-glycidyl propyl
trimethoxy silane -Carbon black Carnauba wax -Silicone gum average
particle dianmeter of 3 pm (product nane: TOREFIL E-500, manufactured

by Dow CorfiigFabernadya®y shihdrdsu BRemMed hod. fLceV al Hialdarg e apRIrriegs
of encapsulating resin conposition> -Spiral flow the encapsul ating
resin conpesi‘tBM5W&S) injected into 'a nold for neasuring spiral
flowwth reference to EMM -1-66 under the condition of a nold
tenperature of 17§5il@negncpeppééhfonapeessufreud 9 M andBl-cdfitng

O 120, Sacande L Dy N UsecRly B L PP S55CS LgnsLer, 900

(therno meghaniggals @gagysis) : a cured product of the encapsul ating
resin conposition %aving a size of 10 nrmx 4 mmx 4 mm (thickness)

was nol ded under .hhe cendirkiy9B16f a FBLfhgt enpesad ur e Dfe-hExahedadl
injection pressure of 6.9 MPa and a curing tinme of 90 seconds by

means of alitweahsierladedi pgodmchinaas: THEHT-EHTESr 11 ABX ¢ ursed farcdduet!
was subject to post-curing at 175 C for 2 hours, TMA was perforned
by increadith§YPERPBR FHRE R Ca- r R -of herephier refervhdraml 1 0HX)
expansi on coefficient at 60 C s referred as al and the thernmal

expansi on coefficffent at 260 F@ﬁ%ﬁgof%?%ﬁ%%§¥ﬁﬁ$ a2 in the oPt&IAES™

ogcor o755k s SDBE Rk eRol plalde b sestien, of
transi ti Omanufactured by Chiba Specialty Chemicals, Inc.; hereafter
referred as “IG651”)

‘A curing accelerator (imidazole compound, product name:
1B2MZ, manufactured by Shikoku Chemicals Corporation; hereafter
referred as “1B2MZ")

»Solvent: methylethyl ketone; hereafter referred as “MEK”

-Silica: product name: SE-2050, manufactured by ADMATECHS

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

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

<Production of die bonding resin £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 £ilm as the
substrate was peeled to obtain a die bonding resin film Fl to

F3 having a thickness of 25 uym. Properties of the obtained die
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tenperature (Tg). -Transverse strength, flexural nodulus (260 O):
with reference to JIS K 6911, a test sanple of the encapsul ating
resin conposition having a size of 80 nmx 10 mm x 4 nm was nol ded
under the condition of 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 Bﬁh%gg ggﬁ?ﬂﬁs FIhENE3 @EE@Evéﬂ@aﬁﬁﬁy%ﬁH&b‘il%&n?%@hﬁ@ﬁ:.t0
post-curing at § hours, transverse strength and fIlexural
51 nodul ushweega RASIEE G 8u1A60 oCe shabheild W@ 03 C4 C5  Epoxy
resin 1 5.8 2.9 6.4 5.5 4.5 Epoxy resin 2 2.9 Phenolic resin 1 2.1
5.2 2.3 0.9 Phenolic resin 2 2.1 2.3 2.6 2.5 Triphenyl phosphine
0.2 0.2 0.20.2 0.2 Spherical fused silica 89.0 88.0 85.0 90.0 92.0
Coupl i ng é&éﬁﬂ-u®t301® 18610‘1%% 3 0. 3 Car bon bl ack 0.3 0. 3 0.30.30.3

Car nauba wax 0. 2 |c ne 0. 50

150 200 140 80 vETAEE Bodplesy &F 5 O T 55 ) “iér%’%e?&%

140 150 1 Vers salseawnh 26% 22 25180 2%rad 33in film

Fl exur al ﬁgaé? %%g" g?loo 600 "800 1 0 2200 (4) Package

eval uati Oﬂaﬁfﬁhaoﬁl 1&@loEs 20 hA 49 Mempakat byenexssmifeshe Hynad)c
viscoelasticity measurement at a frequency of 10 Hz by increasing

temperature from~100°Cto330°Catarateof5°C/min. tocalculate

a storage modulus at 260 °C.

Table 2
F1 F2 F3
SG-80HDR 100 100 100
EQOCN-1020-80 40 150
L-10 10 30
1B2MZ 3 3
KBM-403E 5 5
KBM-573 i
KBM-5103 4
~ 1,6HX 30 30 3G
1G651 2 2 2
SE~2050 250
Elastic modulus 206 G| 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

°Cbymneans of tworollshavingarolldistanceof lmm. Thereafter,
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In accordance with Tables 4 to 7, a package (sem conductor device)
was assenbl ed to neasure various properties. The evaluation results
are shown in Tables 4 to 7. Exanples 1 to 8 and Conparative exanpl es
1 to 11 are area nount type sem conductor devices nounting a

sem conductor elenent, and Exanples 9 to 19 and Conparative exanpl es
9 to 19 arsheambatupenizast ypelseendondisttear, theyicbés imedndnarpsalistdaaked
el enent. The assenbling nmethod and eval uation nmethod of the package
are as foldrowy. repkiheemp?s bricdwcCAgtanCar e&{aﬁﬁﬁnva??ﬁ@%ﬁﬁ“@@ﬁ@ﬁgﬁor
device 52 npunting. a sem conductor el enent> (Metho rmnéhnti n

Q .
seni condud@Sr BFEREMt BV &9 a&&ﬁge)pﬁo%ee‘?ﬁjceosndﬂﬁ?‘gr fféﬁre Ii Egﬁﬁz
9 Mmx 9 L Ss, wa n i ijn.d
triazine %P%F%%ggg % %tcﬁs %&bst Fat angt)hl cg(r%ggé?ﬂo%%ﬁ@néﬁe #P<"Shoun
bi smal ei mige Tlsbhazizne resin of 155pFPBGA (product nane, manufactured
by M TSUBI SH GAS CHEM CAL COWPANY, INC); sol der resist of
PSR4000AUS (product nanme, manufactured by TAI YO INK MFG CO., LTD.))
via the die bonding resin paste followed by curing in an oven, thus
obt ai ned tHetegsipder ased nbRH SRR P 25 AT cHRTUR t IMRSISAFERT> The

curin condition of the die_bond resin paste was.increasin
terrpe?at ure from i BBPKY ERPET &t @rn%lﬁq'ga%’astﬁéjﬁp%’éy ALt QEIS&H& Hame:
mai nt ai ni +C 0..n.0ut es. i . he i.n

Trter cur tab 02k Rl R B9, gt bEb& MRS A ChUC, L6 TineBB2h
el ement byoiasi:ni1bkl g, Té@g;{}e\(ﬂ‘uiaaabﬂ@e(ttl%ﬁi de without 1C) of a

sem conductor wafer, wherein sem conductor elenents are forned,
having a thicknesBpoty @e2@nnin waghaitdlacizedydntvpe epicdg ofsirthbavesgn
film to obtain the sem conductor wafer having the resin fil m bonded.
a biphenylene structure (product name: NC3000P, manufactured by
NIPPON KAYAKU CO., LTD.; softening point: 58 °C, epoxry
equivalence: 274)
+Phenolic resin 1: a phenolaralkyl resin having a
biphenylene structure (product name: MEH-~7851S8S, manufactured
by MEIWA PLASTIC INDUSTRIES, LTD.; softening point: 65 °C,
hydroxyl group eguivalence: 203}
‘Phenolic resin 2: a phencl novolac resin (softening
point: 80 °C, hydroxyl group equivalence: 105)
-Fused spherical silica: average particle diameter of
20 pm
‘Coupling agent: y-glycidylpropyl trimethoxy silane
-Carbon black .
«Carnauba wax

»Silicone gum: average particle diameter of 3 um (product

name: TOREFIL E-500, manufactured by Dow Corning Toray Co., Ltd.)
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Thereafter, a dicing filmwas attached on the resin film The

sem conductor wafer having the resin filmand the dicing film bonded
was diced so that the size of a sem conductor elenent was 9 nmmx 9
nm by nmeans of a dicing saw with a spindle rotation of 30, 000
rpmand a dicing speed of 50m sec. Then, the sem conductor el enent

was pi cked<ugrixya pushi rgallbeteegt esrfertthe ssesr cartigisanatehgnepésin
fromthe backside of the dicing filmwhere no resin film was
attached toom@t&itmm cing filmfromthe resin film thus 53

obt ai ned a sem conduct or eI enent. having only the resin film bonded.
The seni conduct or ‘et TAaVF nghs HRGEESIA 2 FP%W&C’%§1UDH was
conpressed,to be ded gn a bismaleimde.tr] Si négl ass

cloth subs%"r‘%{?%t?éjrﬁ%ﬁ hETOLO. B MREBrdRll &P e St TH ot

155pFPBGA { pragpct naime, n I L
COVPANY, If"\lC) sol der I’géilggt Hﬂ?%gg%%%%ugw g%ﬁc@tem%% Sla7s

manuf act ur ed, byn EAPQUINK Mréesék o BDI) Mrat addG Lrdang tilPaof ar2o
1.0 second fol | owed by curing in an oven, thus obtained a substrate

nmount i ng assemdcowdatt dhe elsenehta l@h@r@sﬂunvgtmndfu owlofingheagiegian
filmwas increasing tenperature fromroomtenperature to 180 Cin 30
m nut es ankl MBI SIHPY 1809ERf 0P FFFEELERIE NE hoF™Df nol di ng

package by encapsqlﬁ%\hg resin c osHét on The substrate
t he seni conduct or %PQIW,@ SAR-E¥3hHUC FoF UEFankh ?3' & ok
mount ed on i he Jubstnakenyl £hs trh%omi;&%@a@ioﬁr}?axfl‘%@ B Pasd %.foﬁotxﬁxﬁ X 4
resin film was encapsul ated and nolded to have "a size of 16 mMm x 16
mm and a tdmckress ofthlcknedsn hysatio biehpsideat thg deriitioanpess tricdnl
under the condition of a nold tenperature of 175 C, an injection
pressure ofer@eraviare addlaSclEi g tindecsf Oo0PERLBHES oy bpBalia gincy a
transfer ngllugalnrzjgtlme of 90 seconds by means of a transfer molding machine.
Then, after the cured product was subject to post-curing at 175
°C for 2 hours, TMA was performed by increasing temperature at
a rate of 5 "C/min. The thermal expansion coefficient at 60 °C
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 6811, 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 "Cfor 2hours, transverse strengthand flexural
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machi ne. Then,

subj ect to post-curing at 175 C for 2 hours,
of the area nount type sem conductor device (package)
2 sets of 16 sanpl es
4_<Met hod of producing an area
ti%g a stacked el enent> (Met hod

sen conduct or

t he substrate nmounting the sem conductor el enent

el enent .

Simlarly,
sem conduct or devi ce were prepare

mount type™SBT COMRRE Sreafevitteat

o

of nounting sem conductor elenent by resin paste or

of

resin

t he

was

thus obtained a sanple
nmounting a

film

Except that the size of the sem conductor el enment was

changed to 10
mm x 10 nmwi th thickness of 100 pm T&bkidr st

sem conduct or el enent

was nounted on[a substrate srmiarly ag [ Nezalovgs NENigsonedgs Vet hod
of nmounting se EL oGy Or_erenem Y dES] Mo §agt & 4 01 5HE(MOE O
nounting senc TIUCt O Zci ement—by——fesTT i L of —-vettrod-of
produci ng an aFERYaPtnt type oenib\nQFbt fF—gevtee urbi.g &
sem conduct or BPREIREESN lgonar ot el vy 1o &lochndadmibatiudor_elempnt
havi ng a resi nfohenoligges: ' 3 t s
produced si mi | grieheny! ghosphige ahove- nedt i%ed ORetihdk of Adunt i%
seni conduct or Bpkamesifusethgilicresi n | i’ 8®Xce 8K Ha®SPhe 07 g @20t he
seni conduct or Ehenensgentvas changed o083 nm 838 [nA.di § h0Bhi[ckhEss of
100 pm Her ei nicartbhslagecond sem condludtsor| eb.engnto.d s| ag3sdne.as| t he
first sem conduet®ys vakenent. Next, |t e secopd|sem cbndactiorg.el pment
was conpressedsfionelgh T 7S sem copductof el efferdp I h the [sane press
condi tion as Aodl LT apove-NEn T QRET 19T T0Go@T | Mg i1 g
sem conduct or & ETeTTt by Testn !'ijn r 1y 90'0 al fbed TTE 5ub§[ TRt e
nounting the [siacked-eterent—ivEtfod of ”Hé ch MO Pa kc&ye by
encapsul at i ng [Esi reompestti-omZoml 4 ! 25
P 9 [yg >t COMPOSTTTOMIT o 750 | 140 | 150 | 150 | 155
Transverse strength 260 °C | MPa 25 20 22 30 33
Flexural modulus 260 °C MPa| 1100 600 800 1400 | 2200

(4)

Package evaluation method

1

(Examples to 19, Comparative examples 1 to 12)
In accordance with Tables 4 to 7, a package (semiconductor
The

device) was assembled to measure various properties.

evaluation results are shown in Tables 4 to 7. Examples 1 to
8 and Comparative examples 1 toll are areamount 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
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The substrate mounting the stacked el ement was encapsul ated and

nol ded to have a size of 16 mMm x 16 mmand a thickness of 0.7 mm

foll owed by post-curing simlarly as the 55 above-nentioned "Mt hod

of nol di ng package by encapsulating resin conposition" of "Method of

produci ng an area nount type sem conductor device nounting a

sem conductauntelregymentsemi thuducodt ad netkrer» ar ea nount type

sem conduct or devi ce (package) nounting a stacked el enent.

Simlarly, (Megwmd off mMpensangl eenbtondiid csefiledratichyr reii daswer e

prepared. <Eval uation, nmet hod of refIOM/z%ack resi st ance> ng.%?t of
thicknes

16 sanpl es was t FedtBUCUWRRT-Bx CEETEDE D €8 ure ™ukdér “The St

envi ronme o rel.ati Vv .dity f I -
fol | oned B@ wgfqggw g‘in 8081{:§fb§r§nf8tegg1?g%a:tsr}iafgée %%%gr 58 socfloi‘é1
sanpl es wagHdeaied (WAdeknLXSLSEINE | B1 bh&1 diifiele thREzEAYI FONTERYE
of 85 C and 60 %relative humdity for 168 hours followed by IR
refl ow at PHHFEEGA (dfbdetondse, hanhficeatellby SETPUBINAT COBIEHRMIGADY
means of the scanning acoustic m croscope detector to search the
presence diOMBIMEL cP¥OK amelgriel Fagiat ofariSFEHO0AVE! f@geduThe name,
sanpl es haviqg%?n of I nner_cracks and eeling at .an rface were

val Uat ed e SRR PG G CHEMBET: B -dBFBGL| Ve pEERAGEE CRpHed
IShOW” as "JUNAG R LaBLESoded By cu®d@r?anf8v&h ) 82 HRN0G PhE

substrate mounting the semiconductor element. The curing
condition of the die bonding resin paste was increasing
temperature from room temperature to 175 °C in 30 minutes and
maintaining 175 °C for 30 minutes. The thickness of the resin

paste after curing was about 20 pm.

{Method of mounting semiconductor element by resin film)

The reverse side (the side without IC) of a semiconductor
wafer, wherein semiconductor elements are formed, having a
thickness of 0.20 mm was attached on one side of the resin film
to obtain the semiconductor wafer having the resin film bonded.
Thereafter, a dicing film was attached on the resin £ilm. The
semiconductor wafer having the resin film and the dicing film
bonded was diced so that the size of a semiconductor elenment was
9 mm x 9 mm by means of a dicing saw with a spindle rotation of
30,000 rpmandadicing speedof 50mm/sec. Then, the semiconductor
element was picked up by pushing the center of the semiconductor
element from the backside of the dicing £ilm where no resin film

was attached to peel the dicing film from the resin film, thus
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obtained & semiconductor element having only the resin film
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); solder resist 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 ¥ 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)
mountinga semiconductorelement. Similarly, 2setsoflésamples

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
Ffilm)

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
film attached 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 f£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
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above~mentioned “Method of moldingpackage by encapsulating resin
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 % rel]ative humidity for
120 hours followed by IR reflow at: 260 °C for 10 seconds. The
other set of 16 samples was treated under excessive moisture 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/16” in Tables 4 to 7.
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60 Industrial Applicability The sem conductor device using the die
bondi ng resin conposition and the encapsul ating resin conposition
obtained in the present invention is excellent in |ow stress
property and solder crack resistance. Therefore, by applying the die
bonding resin conposition and the encapsul ating resin conposition
which cangebtiainedpobychbel prgsent invention to a so-called area
nmount type seniconduc?or devi ce, wherein a sem conductor el enent or
a stacked elenent is mounted on one surface of a substrate such as a
printed wiring board or a netal |ead frane, and substantially only

t he surface nmounThagsenbceri¢iohddauicee|wimg de He apkeg resin

el enent is encapsulated wth the use of a resin, reljabili of the
or on MoUNCAE RO BB AR B DA TG GOURT oL e bR hed 1

el ement or_a S’E%%%g el ement . can %ﬁc!éﬂ’éﬁ’ﬁ’ ed; 8% Mgsg%gﬁ}%@ﬁéﬁ

1. An area mount pe sem conduct or device conpri sing

and a semAr@4ct OfcieheIRaE 2 BNt €HcPBr8r S UbEaRH 18fingl Fige BBt ag
via a die bonding resin conposition, and substantially having only
t he surfacesih tdhepstdisiorabed mengnogosd et isent eoihduonpn s et boremhich
encapsul ated with the use of an encapsulating resin conposition,
wher ei n arra@ e pbtappedlbystivf prasent éavprbieie toct spheatled pspapynt

resin composition, at gGQ C js.,1 MPa to 120 MPa, an _el astic nodul us
of a cured¥ProdGRECERIVEIRT SfvdrSul YRFRG? @sisﬁm&SﬁﬁggFg?Bne]aelm °E
is 400 MP 0 I ' fEigl f e
cur edprogusaeked e B0 Alelll OB ol BERTLO0 SO LSS el but
pPpM to  SQPPBiAtelVNidieg BBUHY of YRRISAN SANEUEHO| Bavd 0h126EaRdl g

to Caim
only the surfacemounting the semiconductor element or the stacked
element is encapsulated with the use of a resin, reliability of
the area mount type semiconductor device mounting a semiconductoxr

element or a stacked element can be improved.
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1, wherein the area nount type sem conductor device has a stacked
el ement structure, in which one or nore sem conductor elenents as
same as or different fromsaid sem conductor el enent nounted on the
surface of the substrate via the die bonding resin conposition are
further nounted on said sem conductor elenent. 3. An encapsul ating
resin conposition used for an area nount type sem conductor device
conprising a substrate, and a wysgm condugst@rpetenent nounted on a
surface of the substrate via a die bonding resin conposition, and
substantially having only the surface of the substrate nounting the
sem conductor el enment encapsulated with the use of the encapsul ating
resin cordpositi ém, aBA whevet ntaneelsasticondvdtions dsfviaa wret prathet a
of the encapsulating resin conposition at 260 Cis 400 MPa to 1, 200
MPa, and SHtHerded: @hansFBACOPERFIOret SBENE HEOWF Y PBY GdgBELaESt Pk
encapsul at.in resin conpaqgsition at 260 is 20 ppmto 50 m 4. An
encaBsuI a }?%g SRS aé:c?rrggéiati 8n %%orz%‘?’rfgl% Cheimn 3Fom\5€ﬁéggilﬁnt hednd
area_mount,{yne e LORANGLY ofeyi 66 as A st acked Blerente moupcin
ic e or re

structure, In em conductor el enent's™ as sane as o0

di fferenty fd ogksakdngaRL6PNAUCHQIL € SRBRb - APLUPLLT ;@R T8 SYLEacs of

the substrate via the die bonding resin conposition are further

mount ed Gh &l €1 1SEM CP UG EoBbedBAt on,63herein 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 °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.

2. An area mount type semiconductor device according to Claim
1, 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

compositicn are further mounted on said semiconductor element.

3. 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

encapsulatedwith the use of the encapsulating resin composition,
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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.

4. An encapsulating 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.
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