1 SPECI FI CATI ON SEM CONDUCTOR DEVI CE, RESI N COWPCSI TI ON FOR BUFFER
COATI NG RESIN COVPCSI TI ON FOR DI E BONDI NG AND RESI N COMPGCSI TI ON FOR
ENCAPSULATI NG 5 TECHNI CAL FI ELD. This invention relates to a
sem conductor device (hereinafter, optionallyreferredto as a
"package") exhibiting excellent anti-solder 10 refl ow resistance and
also relates to resin conposi'tions for buffer coating (hereinafter,
optionally referred to as a "buffer coating material"), resin
conpositions for die bonding a sem conducfor chip (hereinafter,

optionally referred to as a "di e bond and resin
conpositions for encapsul ati nga senic%ﬁ%ﬁﬂ?é§fgﬁlp (herelnafter 15
optionally referred to as a "encapsulating material"”) which are used
in the process. BACKGROUND ART There has been increased the use of a

| ead- free sol despmtddroutTdresel/icR, naRERk i RYpes BEIGNCRRIHGHAR AeMiIRE, RRsH
board from environnental consideration. Generally, a |ead-free sol der

has a hi gher nmetQPoOgITION rRORt BIANB@IDITEY @ND iRgsaN CoOMPEIIea0N €0k @ECARSULATING
sol der and thus nust be nounted at a higher tenperature by about 20

to 30 C durfng nounting 25 a semi conductor device. This increased
nounting tenperature causes.a |larger thermal stress than usual

bet ween nenber sSTECHWERAt ftF %9 a seni conduct or device and increase in a
vapor pressure due to rapid evaporation of water in resin

conposi tions for encapsulating, leading to tendency to defects such

as del am nation bet meﬂu@%’ﬁ%@ﬁ&oﬂ’l@lws&h@%&a@BE&%Ve”@EEemfa?eer,
organic insulating interlayer with [ow dielectric constant, which
used in the nosipracvangedrsemdicer@uct@kage”) exhibiting excellent anti-solder
0 reflow resistance and also relates to resin compositions for buffer
coating (hereinafter, optionally referred to as a "buffer coating
material”}, resin compositions for die bonding a semiconductor chip
{hereinafter, optionally referred to as a “die bonding materizl™) and
resin compositions for encapsulating a semiconductor chip (hereinafter,

1B optionally referred to as a "encapsulating material”) which are used

in the process.
BACKGROUND ART

g There has been increased the use of a lead—free solder without
tead in mounting a semiconductor device on a board from environmental
consideration. Generally, a lead-free solder has a higher melTing
point than a conventional tin-lead sutectic solder and thus must be
mounted at & higher temperature by about 20 to 30 °C during mounting

pid] a semiconductor device. This increased mounting temperature causes
a larger thermal stress than usual between members constituting a

semiconductor device and increase in a vapor pressure due to rapid



5 was frequently destroyed by thernmal stress in packagi ng because
this layer is strength poverty and brittle. Thus, it has been
i ncreasingly needed to inprove reliability in each nenber used has
hi gher reliability for providing a sem conductor device having
excel l ent resistance to anti-solder reflow resistance 10The nost
effective way for nmeeting such needs is to mnimze water absorption
fromresin conpositions for encapsul ati ng. There have been proposed
vari ous approaches such as applying a IPow water-absorbing resin and
dense filling of an_.inorganic filler ee, . f.or I nes 5
Patent Appl | oo PR 0T 98095 S b 58 SIn, 5 E5e s T Wi Seal B0AE foaaing
m ni m zation 13 Qb et el ARSeEPLQad fe1RShAL 150 RO RAEe fLind package
encapsul ati ng al one cannot satisfactorily meet the requirenent Tor
hi gher reliabidrkéds. FurthermorsAngidiekqgifechiviarappraaetiayay Heh low
reducing a thermal stress in each interface between nenbers
constituting aiskmtcdodwebitantdedicd. usspeti thealoky advanamlysdwe.candictved
by equalizing thermal extension 23 coefficients of nenbers, or by
reduci ng ah elvastiredpdiddl festioasichy Fevied TIPS daRACHyTRIsheceyge this
generated by discrepancy in a thermal expansion coefficient, between
menmbers. Howevéys: bgﬁf’f%ig" @8&%"2?5’0%%6?&58?%& HRPS st T RPeen e T RS inaly
| nadequate in a_sem 038:%%89% L4861 £ GONSH SN, fed%aﬁhgg?éx'ﬁe&%ﬂity
conmponents, and Sonet1mes ocal” reduction of a therma stress may
get worse def egl-SyoRi@idies deRt&SdRees: ddhrlenhanghaen:iddierafiatnce to
needed to adjust physical properties anong a plurality of nenbers for
reduci ng a thenmbtsAtieesefior eashsiancer f ace bet ween nmenbers. 3
[ Patent Docunent 1] Japanese Lai d-open patent publication No.
2002- 14599% (P2- P6) 5FhBISELCGSURECOR THELPNVERTIgNsuch needs isppp minimize
objective of this invention is to provide.a sem conductor devjce
exhi bi ting exé"ér?’é?ﬁsoﬁﬂ*f}ro-né&f’la’é‘?ﬁﬁ’éﬂ“BWthéQPit%%’é’aﬁﬁ‘alaréw-ab%-"‘i‘?%e&‘ai"ﬁ
surface nounti i - f i {LJ

1l gjs_éﬁb%eé VA arggﬁoéé?ieg &hen 80 QB%%}?Q a%%wgr%@P SbbbMng

for buffer coatin resin conposition for die g and resin
conposi tion f gleseNsaRsEnkati NG ngSFLE ORSEHOE Filler (See, FAGRONIENTapthedl
aspect of the present invention, there is provided a sem conductor
devi ce fornmed Hayepi Bmiligataondlni COHZHIEEDPS a2 Wholse YanefracenirsngeEtiod
with a cured resin conposition for buffer coating 15 on aped _in a

| ead frane®vi £L¥2E8F TPOFBELIM IEFRHER FPTRIT Frnsdios SBERRAMEE Wiy lone cannot
encapsul ati ng thg em caonductor, chip on the pad in the lead . frane by
o cured resin OGN TOT SheAsgurBrrHG, Panuider Bt e
cured resin composi {ignehor prldiGue CRALLIM HRSpaBLaRl £ tHRHHS: ks
0.5 GPa to 2.0 GPa both 1 nclusive at 25 C, 20the cured resin

conposi tion famn &Hch ihestidrg Rasedmetbass consMmdut g Dfenli cMituctor d2@ice.
MPa bot h inclusive at 260 C,  and
Specifically, it may be achieved by equalizing thermal extension
0 coefficients of members, or by reducing an elasticmodulus of each member
for reducing a stress gensrated by discrepancy in a thermal expansion
coefficient between members. However, partial reduction of a thermal
stress alone is inadequate in a semiconductor device consisting of a
plurality of components, and sometimes local reduction of a thermal
5 stress may get worse defecis in other interfaces. There has been,

therefore, needed to adjust physical properties among a plurality of

nembers for reducing a thermal stress ineach interface between members.



the cured resin conposition for encapsul ati ng has an el asti c nodul us
of 400 MPa to 1200 MPa both inclusive at 260 C and a thernal
expansi on coefficient of 20 ppmto 50 ppm both inclusive at 260 C, 25
and the product of the elastic nodulus of the cured resin conposition
for encapsul ating and thermal expansion coefficient of the cured
resin conposition for encapsulating is 8000 to 45000 both incl usive.
4 According to anot her aspect of the present invention,

t here

i sprovi dedar esi nconposi ti onf or buf f er coat gngusedf or asem conduct or
device foifted by placing a sem conductor chip whose surface is
coated with a fyred resin c%npﬂsijion for_huffer coaligg 0 Lﬁm@%%1iﬁo.

atent Documeh apanese . Lald-ppen od
alead 5 frame'via a cured resin C(?npole o1 T or e I'ng and

encapsul ating $fi_sesdgonguctgr chip on the pad in the |ead frane by
a cured resin conposition for encapsul ating, wherein t he
cured resin conposition for buffer coating has an el astic nodul us of
0.5 GPa to 2.0 GPa both inclusive at 25 C. 10According to a further
aspect of tshe PIXSOAUVRE WFeTHR GNVENTEONe is provided a resin
conposition for die bonding used for a sem conductor device forned by
pl aci ng a sem conductor chip whose surface is coated with a cured
resin conposition for buffer ,coa%%ggjron a pad iin a lead frame via

cured resin conpositi 68 *é?cﬁ‘ivé YT 8 PP aﬁfmtiﬁcéndu%tor
sem conduct or SQJi%eO&hEP?FB%dek\%]ﬁgﬁt s8¢ d130F ﬁ%ﬁl&q GUEEG hES g
ulatimg, wherern t n

conposition for encaps e cured resi

conposi tion foredigi iiﬂ%u&t@&@ﬁo@ﬁ%iLcsiﬂ§cwlw§dqfreé et Oad® Gesin
MPa both inclusive at 260 C. According to a further aspect of the

present i nwent c@positiemer@0buffer coating, resin composition for die bonding and
i sprovi dedar esi nconposi ti onf orencapsul ati ngusedf orasem conduct or

devi ce forned B35 aeibegibicefPe eadaptdrtEn peinesdudigif ace i s coat ed
with a cured resin conﬁosit,ion for buffer coating on a_\pad in | ead

frame via a cured resPrcTSHPBsi PBPFEFT dife “BoRaF AT Cant Bddhs iletS 1

th i cond .chi - Lo, 4 : A
Sbconpos: (1 on Paaviina 8 S bafuBRtt bl cdloRBln) HRIRAD: SibafdaR oo

e cured res

conposi tion fophRRCARSM ALY AehtBasitfa ehast it i Aoddas t 0dn #RGUNPEr iting
1200 MPa both inclusive at 260 CC and a thermal 5 expansion

coefficients of o2@ gpint e Badpprambotila a potars kreseinaton2661iCenafivd dilkebonding
product of the elastic nodulus of the cured resin conposition for
encapsul ati ng 2 CRFRASHART IESRPEITS P M COBGITPE I BAP Bf thenead dp éderleaf frame

conposi tion fo% encafescgl at | ng i S %%00 to 45000 both inc usi‘\r/}e. 5 The
resin conposit POR FBrEhaPFEl “CHRITHEOD (tHE FEEPR-EalGs B o1t or di e
ponding and the resi nGOMA0s) LLOM LAlpoS0CARSH:ANI 20, NAYLNG dalen clastic
conposi tions as described above can provide cured materi al’'s physi cal
properties such@dudoeloastdss podulugeaMbiv Nnthesighoye okanges.
2 the cured resin composition for die bonding has an elastic
modulus of 1 MPa to 120 MPa both inclusive at 260 °C; and
the cured resin composition for encapsulating has an elastic
modulus of 400 MPa to 1200 MPa both inclusive at 260 °C and a thermal
expansion coefficient of 20 ppm to 50 ppm both inclusive at 260 °C,
% and the product of the elastic modulus of the cured resin composition

for encapsulating and thermal expansion coefficient of the cured resin

composition for encapsulating is 8000 to 45000 both inclusive,



This invention can provide a sem conductor device exhibiting 10
excel l ent anti-solder reflow resistance and reliability in nmounting
using a |l ead-free solder, and al so provide resin conpositions for
buffer coating, resin conpositions fordiebonding and resin
conpositions for encapsul ating which can be used in the process. 15
BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a schematic
cross-sectional view of a sem conductor device according to the
present invention. 23 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A
sem conduct or device of this invention is for.ned §¥§Plaqin a
chreq”

seni conduct or chi pwhd$ECEHEalL BPLERES ALERF OF WS t gQyfTion, there
conposition faqr _buffer coating (a.buffer coating.fi '
lead frame 25% Pﬁo%ld%ﬁ Féd T es) g}ﬁésc“g rlr%%zscl}"tblughg;f %c%gfilltlée‘l%gﬁ gl %g gg%dl}l? E

di e bondi ng maferiak) and,epcanadlatdigotdersSTheoRANL ShrahE A sQRat &8

pad in the lead frame by a cured resin conposition for encapsul ati ng
(a cured 6 engapSULatddgedit &dnipdkidion Fehes skl dodienglescd pbednt hidead
sem conductor device of this invention with reference to the

drawi ngs, but fxasemie@nduetorssde vopeosifithifsr idhe denitioy sl etapbiiatieg
to the configuration shown in FIG 1. 5As shown in a schematic )
cross- sect i ondhe\geaicordurter chip gnsiw Bvhd0ciher 1psvFeage ity Radirefl gesin

exanmpl e, a sem conductor_chip 18 placed on a pad 14 in the |ead frane
12 via a cur eFgPE BRI ‘?1‘%1‘38?‘?]@“’1%. t*’B?"nreslé‘rri conductor chip 18,

there are famed nul t%kleaé( adir%g%grcgﬁe&giglg Cﬂﬁxt ﬁuf-’le?. c%gg:lr{g' ™S arP_Qlatslﬂ@c

el ement-form ng surface of the m conductor chip 18, there is

formed a passiyahi@nokid ™ @, aBdz & BB fiRkn CORLLOG: ki Ms2€. An openi ng
is formed on surface of the sem conductor chip 18. An opening is used

in connectibng to a boxghorging tea ZRrtlevcedpeet béritlenyepad 2oventiay pisad
in bottom of the opening. The sem conductor chip 18 placed on a pad
14 in. the | edd FuoahtedPredia wreeriddondiier BEmBrg g Sophies p gpmipgnductor
Then, a bondi no%x{wi r% 22e6ist ra'#an Jbet ween. tohg cl,_eadC f.rarlrle 12 apd the .. 4
sem conduct or EHFES FBTES PhREATRESE SEHSOROHTSE (B dP 88T FPEEI Ty
Finally, the sag,condugt %sﬂ%r%%swidnsf&pw%rbxoﬁaﬁa%ug YPakingh Wi fdaa
a cured encapsulating material 28.
frame via a cured resin composition for die bonding and encapsulating
15 the semiconductor chip on the pad in the lead frame by a cured resin
composition for encapsulating, wherein
the cured resin composition for die bonding has an elastic
modulus of 1 MPa to 120 MPa both inclusive at 260 °C.
According to a further aspect of the present invention, there
2D isprovideda resincomposition forencapsulatingused for asemiconductor
device formed by placing a semiconductor chip whose surface is coated
with a cured resin composition for buffer coating on a pad in a lead
frame via a cured resin composition for die bonding and encapsulating
the semiconductor chip on the pad in the lead frame by a cured resin
25 composition for encapsulating, wherein

the cured resin composition for encapsulating has an elastic

modulus of 400 MPa to 1200 MPa both inclusive at 260 °C and a thermal



In the sem conductor device 10 having such a configuration, 27 the
cured die bonding material 16 is in contact with, for exanple, the
pad 13 and the rear surface of the sem conductor chip 18. The buffer
coating film26 is in contact with, for exanple, the cured

encapsul ating material 28 and the passivation film 24. The cured
encapsul ating material 28 is in contact wwth, for exanple, the buffer
coating film25 26, the passivation film_24, the sem conductor chip
3.8 and the lead frame 12. In this invention, the cured die bondi ng
material 16, the buffer coating film 26 and the cured encapsul ating
mat eri al 28 haeepangiphysetélcipropdr 20 epnsic bl apprabotd] astiusineddl 880 °C,
within given ran so that a stress generated due to di screpanc%tilgn

es, at _a ,
a theLual expaf &he @6%?1‘fcitc?-‘ehfle Eéf‘%*@é’rf“‘?%ﬂrﬁ%@ @gnc%dr%%&{npq _
provide a semm ¢angUCLol AKEGRahaMA L8LhaPlPceel I UL g LD
Ther ewi | | bedet aileds esineomasitd aasiar t balebf &f 698dd Beed 1B 28 wvet he
cured die bond?&rjld%naterni a? 16 a%&‘qftﬁer@(’:urzagjldencapsﬁ(? ating materivgl 28
as described above. RegPe&rHRABbEiIQ8n FoF mixubt €baiGa] tRgrddiarensdsa tich
particular restrictions to a resin conposition 10 for buffer coating
used in the présedie bowdntion tae teeiy caspesitive domaberpsalafiogiedify ome
the resin conposition has an elastic nodulus of 0.5 Gee to 2.0 GPa
bot h i ncl usi vecawogbcionareRagtiibedglore san Prerkiectived PRiestdia Pagacal
be determ ned by neasuring a tensile strength in acc%%? nce with JIS
‘%1’115 1

K-6760 , and cBFEWr&tTHg" ?Su?@'e&éﬁ?%f“% ; d’fﬂtﬁ’én *C*¥1%iH t he
resulting SS curve. g inveréi%@r%'aﬁ Ga0PAsL LLOnNJ chJ?q‘ffcﬁe‘?rric&%%gﬂQing

contains, for exanple, an epoxy-contdining cyclic efinresin,

phot oaci d genecatdneaNdnfiidNBEr REINECESSARNce An8HMEM41i8y in mounting
sensitizer, an acid quencher, a |leveling agent, an antioxidant, a

fl ame ret ar dantisirgy gl ast-i cersrldandaal i jrantdecuphicogp@géentns for buffer
An epoxy-containing cyclic olefin resin used in the resin conposition
for buffer coatpaigitlyBesHncamestioms(@©F)P6I3praALrd errhiesimi ¢RyPgsitions for
structural unit derived fraom a norbornene, type nononer represented by
general foi nul §¥@PpuLiating which can, g Bgey! %ﬁﬁe‘b@ﬁaﬁ%‘t | yrepresent O,
CH2or (CH2)2, aplurality of Xs may be, if present, the sanme or
different; nis an integer of Oxo05; andR toR4 independently

repr esent hygdr ogerer angtacylrron arkemy Iprawinagl kynyl -, allyl-, aryl -,

aral kyl - or ester-containing organic group, an ketone-contai ning
organi ¢ group, an ether-containing organic group or an

epoxy-contai ning organic group and R1 to R4 may be_the sanme or,
different in a plural F§- gfl‘ss"tl PERPARTAF HRFT SChiBRL JeqvY (hat SHLCPREGECT
one of RL to R4 in the tqtal ,structural .units_is an epoxy-contai ning
T00r gani ¢ gr ouB L RoP SIS S2p0k PEORTE RTYRSHGhnt cor oup | S

agl yci dyl et her

20 BEST MODE FOR CARRYING OUT THE INVENTION

A semiconductor device of this invention is formed by placing

a semiconductor chipwhosesurface iscoatedwithacured resincomposition

for buffer coating (a buffer coating film) on a pad in a lead frame

P via 2 cured resin composition for die bonding (& cured die bonding
material) and encapsulating the semiconductor chip on the pad in the

lead frame by a cured resin composition for encapsulating (a cured



group. Acontent of the structural unit represented by
general formula (1) in the Coo) polyner can be determ ned such that
exposure can initiate 15 crosslinking to give a crosslinking density
resistant to a devel oping solution. Cenerally, a content of the
structural unit represented by general formula C) in a polymer is 5
mol % to 95 nol % both inclusive, preferably 20 nol % to 80 nol % both

i nclusive, nore preferably 30 nol% to 70 nol % bot h incl usive. 23A
phot oaci d generator used in the resin cénposition for buffer coating
may be any known photoacid generator. A photoacid generator 9
initiates crossrepRilaging Betriehdxy HrEstplahde (R5FoReS HhnedriFerigor
to a-substrate by subsequent curing. - . c
Exanpl esof apr é’feé%‘/?ee(ﬂ}ﬁhﬁt acTgEneh g’f‘bt? i 53¢ PERTSS T RS T8I0y JEn 2
compounds, - sulLAl £8 ARG S8 LPERTon o ARy e 2oLk AR 6n
part in an onium SAlt maybe se ecr{ Sa™¥rom di azoni um amoni um

i odoni um sul fgni,ym, pA®sphoni um arsoni um and oxoni um cations. A
counter anion to the cation may be any conpound which can forma salt
wi th the opi um cati oragvshwnanl & richatad 08 Scrdsxasget esna0f veewCofrRISr 1, a
anion include, but not Iimted to, boric acid, arsonic acid,

phosphori ¢ acismid@antiomtsvdcadDd das s v eamsle cappuephiustas cik Hhelaced
their chlorides. . Exampl es of an onium salt as a, photoagi 9?
gener at or i nclide Refi hémyahe uhePentafe et Vi PUSFEBGigtending material 16.

triphenyl sul foni um hexaf |l uorghorate,  triphenyl sulfonj . -
tetraf | uor oar %nﬁ?%l,cof]&lmptﬁ ng.ll?u é’oﬁ:lh tm taé%p% %%rm %g%%%ﬁ&ﬁtegmbw
triphenyl sul f oni.um 5 t @f Akl UQKOSM Rk &) ement~forming surface of the

4-t hi ophenoxydi phenyl sul fonium tetrafl uoroborate,

4- t hi ophenpxy dicphesndustdd emipug, tiekial b tofrean pamnet@on £ilm 24 and a buffer
4-t hi ophenoxydi phenyl sul foni um tetrafl uoroarsenate,

4-t hi ophenoxy dicalbmy St 26ni dmopetingf 1udvsH ovphuleace of the semiconductor
4-t hi ophenoxydi phenyl sul f oni um 20 tetrafl uorosul f onate

4-t - but yl pheny#tPpHeny?s gPPoIRGUNT EET 4 TBEB0T L ¥, ° bonding wire 22, and
4-t-butyl phenylh%bgoﬁglﬂr}ﬁ pgaél2;0%.%:eﬁﬁq?%egi%%%ky&{&%ﬂefoﬁ%ﬁi%@. The semiconductor

4-t - but yl phenyrf raf | uor oanti ronat’e,

4-1-butyl phenyldipltepydaul ORI ILr i:f LMO1ORNOSRRONAYE a cured die bonding
4-t - butyl phenyl di phenyl sul fonium trifl uorosul f onat e,

tri s(4-netyl pheryklisubf ormham tar béddiegohioral® strain between the lead frame
tris(4-methyl phenyl)sul foniumtetrafl uoroborate, . .

tri s(4- met hyl oleand ths gehinendnrivnchi P ldroliddhgeeare cppnectedelsctrically.

Lt RS AL L) MO b s v
tris(4-met hoxy%@%% ?Sezﬁg%%mlagﬂ}%} %g?%;ilagoié)bor ate,

tri s(4-met hyl pheny ni um hexaf T uor oant i nonat e,

tris(4-methyl phenyl) sy f:0Ri 440: REXRILUPRPNAS P Aaing such a configuration,
tris(4-methyl phenyl)sul foniuntrifluorosul fonate, triphenyliodonium

t et raf | uormbor ateecutad qilreytdi ogdanienmaiedatid uoroatddtmoitat eor example, the
tri phenyl i odoni um hexaf| uoroarsenate, triphenyliodonium

hexaf | uor ophospivai @ anglriihshessyl suwdens o the FemdepgEep At 1840 The buffer
3, 3-di ni trodi phenyl i odonium tetrafl uor,oﬁorat

- . J €, : .
3, 3-di ni t r odi pAATYFP GabhP AT ABLEPFfOTHARL TRDF&T®Le, the cured encapsulating
ni trodi phene\.(cLEP %%n!arlfén t?.r :(;?%cslsgggt%%%lsﬁﬂﬁtt £4. The cured encapsulating

[
i ni trodi pREMyTTodontm {for osul f onat e,

i ni trodi phenylibodant UMt &l kabd UOrPDeAl@amb®, the buffer coating film
i ni trodi onenyl 1 odoni um hexaf | uor oanti nonate,

i ni tradi phenyhiasteriwnibexahlued 0&ns eRAl @nmdddror chip 18 and the lead
i ni trodi phenyliodoniuntrifluorosul fonate, whi chcanbeusedal one or

buffer coating film 26 and the cured encapsulating material Z8 have



02,4,6-tris(trichloronmethyl)triazine,
-allyl-4,6-bis(trichloronethyl)triazine,

, a-tribrononet hyl phenyl sul f one, a, a-2, 3,5, 6- hexachl or oxyl ene,

bi s( 3, 5-di br ono- 4- hydr oxypheny1)-1, 1, 1, 3, 3, 3- hexaf | uor oxyl ene, 1,
tris (3, 5-dibrono-4-hydroxyphenyflethane and m xtures of these.
Exanpl es of a sulfate as a photoacid generator include, but not
limted to, 2-nitrobenzyltosylate, 2,6-dinitrobenzyltosylate,

2, 4-di ni trobenzyl t osyl at e, 2-nitrobenzyLﬁethyIsulfonate, 11

2-ni trobenzyl acetate, 9, 10-di nmet hoxyant hracene-2-sulf onate,
1,2,3-tris (nethasesdl powpekoiep) shenzerns, ela2ig-nadibsus within given ranges,
(et hanesul fonyl oxy) benzene, 1,2,3-tris (propanesul fonyl oxy) benzene.
6Preferably, a Sﬁhéiaéa%i%rg%ﬁé?%ﬁr@f:eﬁ §lug et P W 2 fhermal expansion

-di -t-butyl phenyl Lodoniurn triflate, 4,4, 4"-tri t - but yl phen

sul foni um t 11 1 ERPEEaPh BRYISEBABAP SR Tt 7 =Re=Pp B EAPTARS b BB Peton
borate, triphe I j . AN ' .ef raki _ -
(pent af | uor oph%{‘fﬁg E‘g%w%gﬁgf‘}egdﬁph#mb%%l‘E%?fe]ﬁy? ilg %nflrﬁ% soldez.
tetrakis (pgntafl uorophepylildl RIAEEI edfessn Edmdddt RBEBY tie SMHcE PB4 Thg
tetrakis (pentafluorophenyl) borate, (4-nethylphenyl-4-

(1- net hyl et hyl iphesy lthedoned bt é ebnddtgnz(eemlai ¢ unt apbenydd ehopatibating
and m xtures of these. A blending rate of a photoacid generator in a
resin conposit irghenizmlf &% asufidssribeshebere.used in this inventionis 0 1
parts by weight to 100 parts 2¥ wei ght both inclusive, nore

preferably 0.1 ' SSE T ST A, GRS wei ght bot h i ncl usi ve

to 100 parts by wei ght a cyclic alefin resi.n inE}q§ I} ht

0 resi.n. of fq;
. . Thére ar2/1io B?Itlcu ar 5@51‘. ct1o T in con'gos:L ion
exanpl e, a crosslinking density a cured materral and adhesi veness

to a substrgt e.£o20 s i BabORPaséd AN HOb it einveridings Uused ddNathisq
present may contaln, | f necessary, a sensitizer for i npr ovi ng
phot osensi ti vi tigterial formed from the resin composition has an elastic modulus of

0
2
1
a

0.5 GPa to 2.0 GPa both inclusive at 25 °C. 2n elastic modulus of the

cured material can be determined by measuring a tensile strength in

accordance with JIS K-6760 , and calculating a Young's elastic modulus
15 at 25 °C from the resulting SS curve.

A resin composition for buffer coating contains, for example,
an eﬁoxy—containing cyclic olefin resin, a photoacid generator and
further, as necessary, a solvent, a sensitizer, an acid quencher, a
leveling agent, an antioxidant, a flame retardant, a plasticizer and

p 4] a silane coupling agent.

An epoxy-containing cyclic olefin resin used in the resin
composition for buffer coatingmay be anaddition (co)polymer containing
a structural unit derived from a norbornene type monomer represented

by general formula (1):



A. sensitizer can be added to an extent that it can extend the range
in which a photoacid generator can be activated while a cross |inking
reaction of a polyner is not directly affected. An optimal sensitizer
25 is a conpound havi ng a maxi mum absorbency i ndex near a |ight
source used and capable of efficiently transferring absorbed energy
to a photoacid generator. 12 Exanpl es of a sensitizer for
a photoacid generator include cyclic afomatics such as anthracenes,
pyrenes and parylene. Exanpl es of a cofrpound havi ng an ant hracene

noi ety include -i sopropyl-911-t hi oxant hen-9-ene, 5

4-1 sopropyl - hi oxant hene- 9-one, 1-chl oro-4-propoxyt hi oxant hene,
phenothrazrne ahd fes of these. A blending rate of a photoacid
generator in a resiq@ conposition for buffer coating used in this
invention is 0.1pdr by weight to 10 parts by weight both
inclusive, nore p ably 0 2 parts by weight to 5 parts by wei ght
both inclusive to/. -arts iﬁ by weight of a cyclic olefin resin in
the light of its/ahkid ( tend the wavel ength range in which a
phot oaci d generahkor cap be activated and absence of direct effects on
a crosslinking Fegcrign 'Bf a polymer. VWen a light source is a

| ong- wavel engtR;Tay s as g-ray (436 nm and i-ray (365 nrn) , a
sensitizer is e?fﬁbtﬂig r activating a ohotoacid 15generat or.

A smal | amount of an acid scavenger may be, if necessary, added to a
resin conposition for buffer coating used in thrs |nven i.on,

i nprove resol ution. AfY 86?11’}%565‘9‘ PHYSEPERS ST Ca S| %)&SFRSHF%FBY
an unexposed area. dur.i ng 2 f%é)%tbe cg é%@%i&@mr@ms% qQf -8 of
no

acid 20 scavenger |nglude ed to, secondary and tertiary
am nes such asan%r'a@hﬁ@tohyizﬁd@pgﬁden@bﬁf@rgb%H}eronﬁéri RAREARY hardde -,
and triethylamne. A blending rate of an acid scavenger is 0.01 parts
by wei ght 0 Glhypdr ssliylwekghlt-, botahkyhcbusisver-tconiddiparctgaiy group,
wei ght of a cyclic olefin resin in the light of absorption of an acid
di ffusi ng i nt enaketenexqspsetnias easane @Wﬁ?o@érﬁéﬁﬁ?rmm?i%natorwlc group

A buffer coating resin conposition used in th vention further
Bontal m L f o EPYR ATy SRHUT o el BYLRH e RaRp Bhind fid' Sk

ant i oxi dant, adlfrk%.t@q cf & arﬁ%rllgmgw B @sra&hzg AR 2 %dlae@ tﬁQtE’%lt' st
agent . resin conposition for er coa Ing used in this
invention is pepes &l @SrA Marid shcdlysihssetal Ggidshes ancgrpenentsining
a solvent. 5 The solvent nay be a nonreactive or reactive solvent. A
nonreactive salrgentic gevwlas a carrier for a polyner or an additive
and renoved in the process of application or curing. A reactive
sol vent has a reacti VRPERGHRCXHIOEY TIINER MDA C59R LR gURERATIYEIDRE 5T
a resin conposrtron nonreactive solvent maybe a hydrocarbon or
aromati c compothtd® 10 Exanpl es of a hydrocarbon sol vent include, but
not limted to, al kanﬁé %E%ggglcmgfafﬁ’&& &%r@@?ﬁ_@@gy g aN€ormula
eca

hept ane, cycl ohexane an ronapht hal ene . Exanpl es” of an

aromati c sol venly imnglaud®) pe:rz,aeﬁean b e ¥y bedeciandxpesideydaanai tiate
O her useful solvents include diethyl ether, tetrahydrofuran, anisol,
acet at es, Bst er®ssladtioges givket onesliddnd darsilies resistant to a developing

solution. Generally, a content of the structural unit represented by
general formula (1) in a polymer is 5 mol% to 95 mol% both inclusive,
preferably 20 mol% to 80 mol% both inclusive, more preferably 30 mol%
to 70 mol% beoth inclusive.

2 A photoacid generator used in the resin composition for buffer

coating may be any known photoacid generator. A photoacid gensrator



Exanpl es of a reactive solvent include cycloethers such as

cycl ohexene oxi de and ct-pinene oxide; aromatic cycloethers such as

[ met hyl ene-bis ( 4 , 1-phenyl enoxynet hyl ene) bi soxirane;

cycloali phatic vinyl ethers such as 1, 4-cycl ohexanedi net hanol

divinyl ether; and 2:1 aromatic conpounds such as bis (4-vinyl phenyl)
met hane, which can be used alone or in conbination. Preferred are

nesi tyl ene and decahydronapht hal ene. These are optinmal for applying a
resin on a substrate made of, for exanpl®, silicon, silicon oxide,
silicon nitride and silicon oxynitride. 25A resin conposition for

buf f er coati ngiotwdtes arbesliniyrmnviaempeed=or abiwp awhiaprevan adhesiveness
epoxy-containing cyclic olefin resin, a photoacid generator, a

sensi tizer andtar? FEpPateEgvengepseaugnt curirg. Specifically, when

t he amount of the epoxy-cantai.ning.cyclic.olefin resin.is 100 parts.
by wei ght e R e R e el S R
parts by weigh 0] by, mel ght I,0 S pr r .
parts by meigh%a%ﬁﬁﬁ %EQ%Q%%E %@MﬁﬁggﬁFgggtthr%%ﬁhsﬁgﬁ? Fot éeh¥h% -
content of 4 hecsensibivd8# ih 8nGndudPad Sl bRl 88ted B-omlii Bkl SmpP ¥rmonim,
wei ght both inclusive, preferably 0.2 parts by weight to 5 parts by
wei ght bot h i ndbdisiive, s@fdonium, phosphoniamgantsemtumofnd heomuirdcations. A
scavenger is 0.01 parts by weight to 100.5 parts by wei ght both

i ncl usi ve. Theseurgngusonmp bee cawisney b aappoapeungt ehich can fomm a galt
resin conposition for buffeg,coating haming_a conposition_as .
descri bed abov¥EaRDPHHRECAOR St Pat e ?Or}'?av%mﬁlrlese?h§f:f”&nter anion

modul us of 0.5 i%ﬁldr[eo b%t ?mﬁ%rﬁl e%:lpccij [ﬁ::(rgg ia}éfd,aérs%ﬁicc aa.%ﬁbl{o%@é&l%ogcllgr

content of a ré&sin composi er coating use

invention kf 5aMk{hchOc 6wt %ﬁ@&&é,nééﬁb%k%ﬁc BBI® RRETHBEAPIN 03wt %0
to 55 wt% both inclusive, further preferably 35 wt%to 45 wt% A

sol ution viscosity is EkBmgist 6f 2, 800mcRaloth 4 pabtusicve, gepredterabbyiude
100 cP to 3,000 cP both inclusive. A resin conposition for
buf f er coati ngtosedwnyhsulFpsivm fertaionorekardepr bpaheapysulbenivmot

limted to , sinplyblending an epoxy-cantajning cyclic olefin resin
and phot oac| d (EFREVAPEICOTARG SHARIFTHLCOCERINR Tt A PR Regrate:

sensitizer, an i.d i , ] ﬁgﬁh i a
flame retardanF?ﬂggﬁ§%§¥%§g§%}Fggkggﬁ%% 8%%%?%héﬁggent g@gﬂgﬂg% on
For controhd i ngegih@l:asdsut saRguh LigiebhahokiiBthehRluN F&GRRAOSI tion for

buffer coating used in this invention to 0.5 GPa to 2.0 GPa both

tetrafiuorchorate, 4-thicphenoxydiphenylsulfonium
tetraflucroantimonate, 4-thiophenoxydiphenylsulfonium
tetrafluorcarsenate, 4-thiophencxydiphenylsulfonium
tetrafluorophosphate, 4-thiophenoxydiphenylsulfonium

2 tetrafluorosulfonats, 4-t-butylphenyldiphenyisulfonium
tetrafluorcborate, 4-t-butylphenyldiphenylsulfonium
tetrafluorcsulfonium, 4-t-butylphenyldiphenylsulfonium
tetraflucrcantimonate, 4-t-butylphenyldiphenylsulfonium
triflucorophosphonate, 4-t-butylphenyldiphenylsulfonium

i) trifluorcsulfonate, tris(4-methylphenyl)sulfonium trifluorcborate,

tris(4-methylphenyl) sulfonium tetrafluorchorate,

tris (4-methylphenyl)sulfonium hexafluoroarsenate,



I5 inclusive at 25 C, it is desirable to use a pol ynorbornene. Resin
conposition for die bonding A resin conposition for die
bondi ng used in this invention gives a cured material having an
elastic nmodulus of 1 MPa to 120 MPa 5 both inclusive at 260 C. The
resin conposition for die bonding mwy be provided in the formof, but
not limted to, a resin paste and a resin film <Resin paste> Aresin
paste which can be used as a resin conposition for 10 die bonding in
this invention is characterized inlfhat it contains a theisnosetting
resin and a filler as main conponents and gives a cured materi al

havi ng an el agtiie(4rodtivishetyll swEpniwgn begeiNparivbearhatel usi ve at 260
C. An elastic npdulus of a cured material can be_determ ned

bynmeasuri ng arrtef EsTPenABasi SHsioRgum hgyaanpeesulfonate,

vi scoel asticityneasurjng 15 apparatus under the conditions of a
tenperature r at%é% _@T%‘ﬁg‘épg%“@gﬁu%fomam} E?Eag u?rlogf’ﬁ%cet'errper ature: 5
Cmn and a f rt‘}%é' ?ﬂ%gfhﬁ%h%&{?rgglﬁﬁli&ﬁ'lh@%éﬂ@o.@oa?&@ﬁ&%%e?' astic

nodul us at 260 esin paste contains a thernosetting
resin, curpng 246N metiifiipAthAG Sl Rnak® heritl usBoHdsphdtel, S desirably,
but not limted to. ri a liquid at an anbi ent tenperature because it
is a material teas(prepariiphend) pakicaiwixaihfiluesownfl fandtee ringpkrtyil hgdonium
resin used in the above resin paste include conpounds having a

radi cal - pol yneetaiershprets ovalPignobirdentl 883 5150F R EVEmate: r esi ns,
| i qui d epoxy resins, va{gi Qus acrylic resins, 25 nualejm.de resins,

aryl - cont ai ni g LPRSELYPIGITR ERRT BIPERPTSRRT S CRIPPARY USEF M one or in

conbi nati on of C.L70. agpj! f. 4. QUi & 2ROXM.f 5101 Ncl ude
bi sphenol - A tyh|c{)a';e{%e)lﬁ%)?oyi resgfl'ar117,~:]1:%$ i gﬁﬁgﬁ&ogéiugpgﬁeﬁoxy “16 resins,

bi sphenol - t ye-eRRxYodi@BkisLicablieCldteaER@ndREENS, aliphatic
epoxy resins and glycidylam ne type liquid epoxy resins.
3, 3-dinitrodiphenylicdonium hexafluoroantimonate,
3, 3~dinitrodiphenyliodonium hexafluoroarsenate,
3, 3-dinitrodiphenyliodonium trifluorcsulfonate,
¢, 4-dinitrodiphenyliodonium tetrafluoroborate,
15 4, 4~dinitrodiphenyliodonium hexafluorocantimonate,
4,4-dinitrodiphenyliodonium hexafluoroarsenate and
4, 4-dinitrodiphenyliodoniuntrifluorosulfonate, whichcanbeusedalone
or in combination.
Examples of a halogen compeound as a photoacid generator include
2 2,4,6~tris (trichloromethyl) triazine,
2-allyl-4, 6-bis (trichloromethyl)triazine,
¢, B, e-tribromemethylphenylsulfone, o,0~2,3,5,6-hexachlorozxylene,
2,2-bis (3, 5~dibromo-4-hydroxyphenyl}-1,1,1, 3, 3, 3-hexafluoroxylene,
1,1, 1-tris (3, 5-dibromo-4-hydroxyphenyl)ethane and mixtures of these.
5 Examples of a sulfate as a photoacid generator include, but
not limited to, 2-nitrcbenzyltosylate, 2,6-dinitrobenzyltosylate,

2,4-dinitrobenzylitosylate, 2-nitrobenzyimethylsulfonate,



In this invention, a thernosetting resin which is a solid at an

anbi ent tenperature may be al so added as a thernosetting resin used 5
in aresin paste to an extent that it does not adversely affect
properties. Exanples of a thernosetting resin which is a solid at an
anbi ent tenperature and can be conbined, include, but not I[imted to,
epoxy resins such as bi phenol -A, bisphenol -F, phenol novol ac,

pol ygl yci dyl ethers prepared by a reaction of a cresol novolac with
epi chl orohydrin, 10 biphenyl type epoxy resins, stilbene type epoxy
resins, hydroqui none type epoxy resins, triphenol nethane type epoxy
resins, phenol araitepbetppecétrav ny la-gienydgaetinfacdhpitenyl netsni et y)
epoxy resins, epoxy resins having a naphthal ene noiety and

di cycl opent adi éné: 1-ypes epoRsnasesfamylofpirerzrmry resi ns may be al so
used, includinq n-butyl?l cidyl 15 ether, versatic acid glycidyl
ester, styrene-m%i%ﬁ?lﬁ‘ﬁ%ﬁ%ﬁ%@f“@ﬂ?ﬁYﬂ?P”%Fher, phenyl gl yci dy

ether, cresyl glycidyl ether and_butyl phenyl gl yci dyl ether. Exanples
of a naleinide%rgé%%¥ﬁﬁ§FﬁB@EﬁP Hﬁﬁ%¥ﬂ$§8n%%%rns such as NNN - (4, 4
' -di phenyl get hane) bi h,d j - ;

3 ethyl 5ot hyl -4 ol S ey Gy P st h S5, 15 e, from

(4- mal ei m dephanexys: -phenyh fhpkoRRRGiun triflate, Exanples of a curing
catal yst when using a cyanate resin as a thernosetting resinin a
resin paste inal atei“reta (ceormplpxeyl sséifoasirc oppEkiac etiphacgt odatien
and zinc-acetyl acetonate. Exanples of a curing agent when using an
epoxy resin as tatrHéstpeatlynropkaiiva) borerad E28pvAstl foasims,

al i phatic am nes,_ aromati ¢ am nes,, q%c amgianides, di carboxylic acid

di hydra zi des &rEPTAHBIFIPR EHEThS BRE 1 T oPRPIAPST= Rhen using a
compound hayi ng g rgdic t‘g?@l@ﬁg}ﬂéa%ﬁ?ﬁf tUABLLQ e%'taQRP&Bphénéqlz%?z%te,

t hernosetting résin my ny-catal'yst comonly used In‘ra

pol ymeri zat i onjrf 9rt-8¥afIRheny1d shi@mith deadiigal poal¥MBsiosBbh AN borate,
initiator such as organi c peroxides. Wien using an epoxy resin as a

t her nosetti ng r{éshathyhpleeny®sd15meihel e;hvéXetmply@ésodohian agent as both
curing accel erator and curing agent may be sel ected from conmon

i m dazol es i nclcglrag - SVRRTaE I RPERIYS) RI-atA AN BTN *PPasdazol es
such as 2-nethylim dazol e, 2-ethylimdazole , i b
S ohenyl -4t hyl 5. Dy REG RS FORA Th MRS GBS IhEEEFRSRE 4t dss) eogfion
4-di am no- 46- {2 Ry | d 3 42, 20L 83 (dhik hﬁ&%&l a§-é.r1'h§5éﬂg;ebpn@9@{teqo
by addit ion of triazine or an i1socyanuric acid; and their 1socyahate
adduct's, whi ch 108pabes U @8 @oRen0hc isiGeNoRdbi-efe @bl Wo1 @Ar tHEEweight
A filler which can be used in a resin paste may be an I norganic or
organi c fill er toBEXeappitesoyofeight inobh danlwsifre |Hoek 00 proftade weeiight DE a cyclic
powders 15 such as gol d powder, silver powder, copper powder and

al umi num powderlefisgasii fr dhe Eiopstl: 31 PERPLlat infFreESlarHmordaRsity of

nitride and talc. Ex | es of an arganic filler include silicone
resins, fIuorofbg?ﬁ%?gggﬁlagEH%I?@3%?3?Fﬁ§f3%?h§W§%@? @crylic resins
such as polynet hyl nethag ad. (N=1"q . is o
benzeguanaﬁ?ne or neléggﬁé%géaﬁ¥%9?gﬁ{gg?é%ﬁéﬁggogégﬁéﬁ%%egifhWEFEFE -

powders are usegdyl-eht£hdaWRbessRas bt 26} e6t LAGORENS Mok ARy .
thermal conductivity. Particularlypreferred is silverpowder

becausemany types can heendittacacdan betaeking tof araepantiidlae i @ andng the
shape and it is readily avail able.

range inwhichaphotoacidgeneratorcanbe activatedwhileacrosslinking

reaction of a polymer is not directly affected. &n optimal sensitizer

. is a compound having a maximum absorbency index near a light source

used and capable of efficiently transferring absorbed energy to a

photoacid generator.



In a filler used in a resin paste, the amount of ionic inpurities 25
such as hal ogen ions and alkali netal ions is preferably 10 ppm or

|l ess. Its shape may be fl akes, scales, dendrites and spheres. A
particle size used depends on a viscosity of a resin paste needed,

but a preferred 18 filler generally has an average particle size of
0.3 gmto 20 gmboth inclusive and a maxi num particle size of about
50 gmor |ess. When anaverageparticl esi zei sw t hi nt heabover ange,

i ncreasei navi scosity or bl eeding due to pesin overflow during
application or curing can be 5 prevented. A filler with the nmaxi num
particle size wthin Ehephlove & ange daar [fbe ke phoiante Heachaloe fndnve
bei ng cl ogged during paste application. As a result, the needl e can
be conti nuousloycuedromakicey math s bythracerdsativrenss ewhpase/1Eng| eExaapdea
relatively fine filler can be used in conbination, and various
fillers in terd¥saciomgoyifhaasing 202 6REHE e AR1BEY APREfeas appropri at e.
For endow ng r.esin e Wth requisite properties, an appropriate
filler can be%56ﬁgﬁ?pgﬁ%%ﬁgvﬁﬁagdﬁ%ﬁ%?%%fe filler having a particle
Size of abgut [, é%):clog ﬂﬂ%—gﬂ&%&ﬁh@%—%@veﬂmﬁ SOURAS 65 Pt SkdrtcGidhe,
and an acrylic cornpo fd ‘and a conplex filfer o% an organic 15 and an
i norgani ¢ mat glhlAbthisHGR A% alxane8NCiidsel ern vhasens uetace i sheonked
with a netal. Afiller used in a resin paste may be

prelimnarily wuefaoeihneatadecavipbhit o foekaifpl epatdnginbasthen Towphiengion
agent such as al koxysi |l anes, allyloxysilanes, silazanes and

or ganoani nosi |igied Papid by wedgh i qidsrsts by vad pbt BRIRdnASAAE c oy eprrably

dinthis i ti ‘ tai_n, wh ,.additive h
Si Fane. coupt | ) AP LY PHERAY SOk TDRHEI ST -G Bt Radip s
piyl uent 5110dy%ﬁex?qg%%r?%g“na”%ﬁ%%&éfir?l:{{sfiﬁ%%fe 13Ad ogalouent : 8, 1088 A

properties nee ppl'ication are not deteriorated. 25A resin
paste for die denfiRyertf@drddyet tH Shidlvehbeshditiefpeabior canbainsivited
epoxy resin, a curing agent and an inorganic filler. Specifically an
epoxy resin i sadeitsanceds idirédieeEimpiatondgf clossldnlegaireatelrn ¢ia polymer.
equi val ent both inclusive, preferably 1 equivalent to 6 equival ent
bot h i ncl usi vetes »AedeyFPvEteRt DRCBITEFEHFGIEYHY. SuedaoaRy (GF° a)
inorganic filler, is 7 %to 90 % hot h inclusive, preferabl .
W%to 85 wt %BEH rf"-\ﬁg?#s’iuvé & ﬁerﬁ\%%l?e sjl“snefpf%g?leve ﬁf%easc% * tﬁ&ﬁ%@% Olrzr%i/cld
be conbi ned as,appLropriate. A resin paste for die bonding
havi ng the above conposition can be used to give a cured nateri al
having an el asti ¢ nodakkis)108mclindB& anecld GcMRacbo by bach A skbvessaty 26@Hed

C. Aresin paste for die bondi ngwhich canbeused in this invention
to a resin composition for buffer coating used in this invention, to

improve resolution. BAn acid scavenger absorbs an acid diffusing into
an unexposed area during a photochemical reaction. Examples of anacid
2 scavenger include, but not limited to, secondary and tertiary amines
such as pyridine, lutidine, phenothiazine, tri-n-propylamine and
triethylamine. A blending rate of an acid scavenger is 0.01 parts by
weight to 0.5 parts by weight both inclusive to 100 parts by weight
of a c:'yclic olefin resin in the light of absorption of an acid diffusing
i) into an unexposed area and improvement of resolution.
A buffer coating resin composition used in this invention may

further contain, if necessary, additives such as a leveling agent, an



10 maybe prepared by, but not limted to, prem xing individual
conponents and kneadi ng the prem x using appropriate nmeans such as
three rollers and a wet bead mlIl to give a resin paste which is then
def oaned in vacuo. For giving a cured naterial of a resin paste for
di e bonding 15 which can be used in this invention which has an
elastic nmodulus of 1 MPa to 120 MPa both inclusive at 260 C, it is
further preferable that a thernosetting resinis a liquid epoxy resin
such as hydrogenated bi sphenol -A type epgxy resins,

1, 4- cycl ohexanedt met hanol di gl ycidyl ether, 1, 4-butanediol diglycidyl
et her and 1, 6- hexanetin®| irghycirdyirddsdet heplasticizer and a silane coupling
asol i depoxyr esi nsuchasdi cycl opent adi enet ypeepoxyr esi ns;

conpounds suchagespol ybut adi enes, pol yi soprenes, pol yal kyl ene oxi des,
al i phatic polyesters and pol ynorbornenes whi ch having an

i ntranol ecul ar radi cal-4s6ly REFROSABI @& ?%E%ﬂ—@ﬁﬂoag*%‘bseéd&Wﬁy}“VEQBlon
nmet hacryl oyl , acr¥lan1de mal ei m

gﬁ’ es V|n§ ther and sq
on). 20 (hydrbtBFEGTEERS b aEHe" AL EEP?% PRAFAYLn @ solvent.
| ntroduced Jf nt g, 8 LR8L0 B MELULG, LO-LYG A, il od, rg@&@gr}ta' zbf}é(ﬁéé%c@ﬂre

el astic nnéulus Wi hOVE range ernore, It

effective to Us®-RAnl QW StLES %a@ﬁ@rt FHCa P PnAS o8l aﬁae{éa%i/x}e bied Bbfiled in
but adi ene-acrylonitrile copolymer and a phthalic acid ester. <Resin
filnme thefpfRsbsof bbphiwhtoih adudieg Us Adeast iversesientdeBEasiatt bre
for die bonding in this invention is characterized in that it

contai ns a thegrmpl eswiatibles vhttandoaringedans caddedgta asresiascompoaition.
conponents and its cured nmaterial has an elastic npdulus of 1 MPa to

120 MPa both i ncI u5| véna’f’r%é-'@ SOARSRY BTS2 HEURFARE O Pr & WiFegcompound.
mater i al fbn b? er n c@:ocar%s oliggn abo‘ﬁﬁdé OEu@né’g ?ir&ft%asg ‘alkanes
TePoplast X di e

Exanpl es o Cresin used

bondi ng i ncl udg,p ‘%Er¥1<5§l‘}1§né’§ SLAS 28 U;Qé'ht%ﬁe P (Plleiiéﬂ@ dBegi@8k NSy8léhexane and
pol yet her im de reSins; polyam de resins such as polyanlde resin,

pol yani dei mi dEdédﬂ&yﬂroﬁapﬁthﬂléyél cEkamplnsofaﬂ%nmmgtidmnisen¢nnq¢uumbhazene,
resins are preferable. Thus, both initial adhesiveness and heat

resi stance cantdeeaehkelang. anfgegsdoner eiOkhex Weefud prLvanspEnglude diethyl
adhesi veness"” refers to adhesiveness. in the initial stage whe

sem conduct or EHISF i CEAREERET T D SOPpatTr AT SreiierSv 3§°1a°rfe§$ %etones
filmfor dﬁ bg&?gﬂgdethat i's, adhesiveness before curing the resin
filmfor dle bondi The pol yi mide resin can be prepared

by a pol ycondensatl on Ek8ANLL00E Qf reett 0 ragasRoXNél e di@NbytHdrdesuch as
di am nopol ysi | oxane represented by general formula (2) and an

aromati c or al bjpdtahbger® agidie and 2bpbEfdEb oMdER 8dchaPid iy dekhers such as

[methylene-bis (4, l-phenylenoxymethylene) |bisoxirane;cycloaliphatic
vinyl ethers such as 1,4-cyclohexanadimethanol divinyl ether; and

0 arcmatic compounds such as bis (4-vinylphenyl)methane, which can be used
alone or in compination. Preferred are mesitylene and
decahydronaphthalene. These are optimal for applying a resin on a
substrate made of, for example, silicon, silicon oxide, siliconnitride
and silicon oxynitride.

5 A resin composition for buffer coating used in this invention
preferably contain an epoxy-containing cyclic olefin resin, a photoacid

generator, a sensitizer and an acid scavenger.



(2) In general forrmula (2), Rl and R2 independently
represent an aliphatic hydrocarbon group having 1 to 4 carbon atons
or aromati c hydrocarbon; and R3, R4, R5 and R6 independently
represent an aliphatic 5 hydrocarbon group having 1 to 4 carbon atons
or aromatic hydrocarbon. Exanpl es of a

tetracarboxylicdi anhydride used as a starting material for the above
polyi m de resin include 3,31, 4,4'-bi phenyltetracarboxylic

di anhydride, 3,3',4,4'-benzophenone tetragarboxylic dianhydride,
pyromellitic 10 di anhydride, 4,4'-oxydi phthalic di anhydride and

et hyl enegl ycol his tr Smkiédlﬁyﬂwﬁéﬁlyﬂé bf€ntATDBIge ebRi8-Sontaining cyclic
4, 4' -oxydi phthalic dianhydride is preferable in teilio of

adhesi veness. dlegse fdeetn acaltbyylkic beiwenilgyrdr i des nmay be used al one or
in conbination of two or nore. 15Exanples of a diam nopolysil oxane
represented by fornulaceayendsod t@tﬁaﬂlor-ﬂ@:lﬁa‘ﬁ@reicaio‘—’f 6% G-hecagbey weight

polyi m de resin include co, m-bis(2-am _noet hyl t.hyl si | oxane
6.), co' -bis ‘(041%97?%%%)‘7?}% SRR ERIRE TS %ﬂﬂ'ﬁg % Figiky weight

(3-am noprﬁpyl %Ig és |SI I o aéglz f%%&{%“' arIy preferred are
u

t hose havi ‘o 25, preferably 1 to

101 nt er sof adhesi veneg %onféaﬁtélefﬂ@gémt%a 195 avb0gadne s MBR.SSI0 parts
t hese can be used, if necessary, In conbination of two or nore.

Exanpl es of a sl agiqe veedinasluaiss apkefigabhy € garkorbyt heiguhowe S parts
polyi m de resin include 3,3 -dinethyl-4, 4" -di am nobi phenyl ,

4, 6- di et hy| - neypeigiitehetdi dntheive, Badi net hyl - p- phenyl enedi ani ne,

2, 4-di am nonesi tyl ene, 4,4'-methyl enedi -o-tol uidine,

4, 4' - et hyl enedi am neQZCOG‘t?I}ﬂ ioal’q.,]'@ acid scavenger is 0.01 parts by weight to
54 4' - met hyl en 6 dleth N ol u i -

m phenyl en‘édl aﬁfn Em: %Qtahmi%céu 1\271!3 d?%e%%n%adﬁ‘gp enyl per 8%“53m ed as
3, 3' - di am nodi gﬁg&%gpane, 4, 4' - di am nodi phenyl et hane,

3, 3' -di am nodi phenyl et hane, 4, 4" -di am nodi phenyl net hane,

3, 3' - di am nodi phenyl netkane cofpdk ittom fon agit pore pyhtisyl hdvwdeg a composition
T3, 3' -di am nodi phenyl sul fide, 4,4'-diam nodi phenyl sulfone,

3, 3' - di ami nodi Fhegnpcikeay hofe CaumV—éﬁarﬁiﬁ@félﬁjﬁéh?l hastipgen elasticmodulus

3, 3" - di am nodi pheng et her, benzidine, 3,3'-dian nobiphenyl,
3, 3' - di net hy1- & & 5dfBantndbPpFRengpth 3n§lusdvﬁeat%8§y5en2| di ne,

bi s am n@cycl ohexyl , | A n
bi SE B_ p- neighzl 3. amynégg%]t y _blg%oﬁwgsgu oiaam:é'é?l.n coplﬂgg t@&@@ﬁ: ))uﬁieb%'faatl g

p- hi s(2- met hy 1o epentl i BenE 6 nes +d 6D wit astmoapbiha@Re preferably,
2, 6- di am nonapht hal ene, 2, 4-bi s(3-am no-t-butyl)tol uene,

2, 4- di am not ol Berey un 38 ke doh Sadlheriveae fuptheyl prede2idydbamthep 45 wtd.
mxyl yl enedi anm ne, p-xylyl enedi am ne, 2, 6-di am nopyri di ne,

2, 5-di am nopyri\éph’étloz ‘G—SGP%Hfﬁani 10 33P4t<b>%5090§z‘@ Both inclusive, preferably

1, 4-di am nocycl ohexane, t hyl enedi ami ne,

et hyl enedi am n&?C F@t?‘%ﬂﬁﬁ?@ ?ﬁ“?ﬁ‘ %eent amet hyI enedi am ne,

hexanet hyl gnedi am ne, I h . i
3- et hoxyh%xamst hyl eneéj gmgngﬁ({y%t%%%%&&g e{,ilged in this invention

canbepreparedby, hutnot limitedto, smplyblending anepoxry-containing
cyclic olefin resin and photoacid generator, and, when necessary, a
sclvent, a sensitizer, an acid scavenger, a leveling agent, an
antioxidant, a flame retardant, a plasticizer, a silane coupling agent
2 and so on.
For controlling an elasticmodulus of a cured resin composition

for buffer coating used in this invention to 0.5 GPa to 2.0 GPa both



25 2, 5-di net hyl hept anet hyl enedi am ne, 3-net hyl hept anet hyl enedi am ne,
4, 4- di net hyl hept anet hyl enedi am ne, oct anet hyl enedi am ne,

nonanet hyl enedi am ne, 5-net hyl nonanet hyl enedi am ne, 23

decanet hyl enedi am ne, 1, 3-bis (3-am nophenoxy) benzene, 2, 2-bis [4-
(4-am nophenoxy) phenyl] propane, 1, 3-bis (4-am nophenoxy)
benzene, bis-4- ( 4 -am nophenoxy) phenyl sulfone and bi s-4-

(3-am nonhenoxy) phenyl sulfone . Anong others, preferred are 52,
2-bis [4- (4-am nophenoxy) phenyl] progane and 1, 3-bis

(3-am nophenoxy) benzene in terns of adhesiveness. These di am nes may
be used al one Q1R EROBRI FAPEONLOfs 1AL @IL1 BDECuse a polynorbdihehde

pol ycondensation reaction to provide the polyimde resin, a

equi val ent r at Repiof cangiodiciompérediie /boagime conponent is an i nportant
10 factor in determ ning a nol ecul ar wei ght of a polyimde resin .
obt ai ned. Furthernor e FasiRaccmpesht-ingl fok ABMPORAHY PR dngfgs invention
correl ati on between a nol ecul ar i_ght and, physi cal . propertjes of

pol yner obt ai n&dSpArtFed F‘Q?‘?’i}aﬁ\é\%‘ﬁggﬁ &'y ‘ﬁ’tﬁeﬁ%? “5’@8}%989%%%803%%20%?3
wei ght and chani cal. properties,. The |arger _a nunber avera .

nol ecul ar \/\Sg:3 gbﬂaml l?cjt"%év &t téeér% 5 rreceha?uglélafomﬁrogﬁ% i es g%%go??mlgs]}my
therefore, necgssapyiddiatn ancefdii z hb@elotMEeHH 3, Weirghin bSste and a
necessary for realizing practically satisfactory strength.

In this inventtesin filn.s preferable that an equivalent ratio "r" of
aci d conmponent/am ne conponent in the polyimde resinis within 33
the range of O<®GAR P&StE>06 particularly, 0.975r1.025 in ternms of
bot h nechani cal strength and heat resistance, e\f/g{it’uerei nr 25 =

3 | . t he
total equival ent nunb&r “FFPaRFFecHHTENEHt SF o5k fie 3 6EHP Eﬂﬁﬁo\%ﬁ]@’i’t for
nunber of am ne, ¢ nents]l. . \hen.r is Within, Vg fa
adhesi vgneibs c‘glne gg&%ﬁ :ér%:Lﬁlkl:és\’/éag%ﬁlﬁ%uﬁs%é%Pg%s}?ggﬁl g%atgglg%on%%g 2
generation andifQapkaeinfWdsheRRL 11 A o8 £LARDOX ¥bionafly shid §8redf a cured
nonoam ne can be added for controlling a nol ecul ar weight of the
pol yi m de resim@sibbhgvas; thelabovenaiilds afi hePavloal20r kd botlr inglaisive
wi thin the above range.

at 260 °C. Bn elastic modulus of a cured material can be detexrmined

bymeasuring an elasticmedulususing adynamicviscoelasticitymeasuring

15 apparatus under the conditions of a temperature range: -100 °C to 330
°C, a rate of rising temperature: 5 °C/min and a freguency: 10 Hz and
calculating a storage elastic modulus at 260 °C.

A resin paste contains a thermosetting resin, curing agent,
curing accelerator and so on. It is desirably, but not limited to.

i} a liguid at an ambient temperature because it is amaterial for preparing
a paste.

Examples of a thermosetting resin used in the above resin paste
include compounds having a radical-polymerizable functional group such
as liquid cyanate resins, liguid epoxy resins, various acrylic resins,

5 maleimide resins, aryl-containing triaryl-isocyanurates, which can be
used alone or in combination of two ormore. Examples of a liquid epoxy

resin include bisphenol-A type epoxy resins, bisphenol-F type epoxy



5The reaction of the tetracarboxylic dianhydride with the diamne is
effected in an aprotic polar solvent by a known process. Exanpl es of
an aprotic polar solvent include N, N-dirnethylformam de (DMF) , N,
N-di et hyl acet am de (DMAC) , N-nethyl-2-pyrrolidone (NW) |,
tetrahydrofuran (THE ) , diglyne, cyclohexanone and 1, 4-di oxane (1,
4-DO , 10 which can be used alone or in conbination of two or nore.
Here, a non-polar solvent which is conpatible with the above aprotic
pol ar solvent may be added. Comonly uigd exanpl es of such a sol vent
i nclude aromatic hydrocarbons such as | uene, xyl ene and sol vent
napht ha A conteitn®fbishRetQRE pRdtsnos o kyeint, khidyaeicipoad reoinseallidbtis
preferably 30 wt % or | ess because the solvent nay have insufficient
di ssol vi ng powsrxy | madnsgntl oxjycédyipiniee itgpe dfiqaipebyaniresiawi-d when a
non-pol ar solvent is contained in nore than 30 W% The reaction_for
the aromatic tetracarBbkys ereRrgarydei et terfianiehijis a solid at
desirably conducted by di ssol:vian a vvehl -dried di 3@ ne ZQLcorr%)onent q
in a dried and I FIeEPREEEFSTEOPY EATC Gt FHBI EERPE Y 195ah use
adding a well-drj.ed. r I.Chdi-an ' ' [l :
rate of 9\§I§% ol(r?1 Arr%%é%l g%%%g&pér?%;%%% F%ltgé r&ég%?ggn%dﬁdgk%&%tahgggcoﬁﬁg ?%gnl.%s'
The polyam c aglfl,8Ql UEiLRhPERRAFECGgASHaSEHiheds abayl 4l st heakld chd
an organi c sol venIt:> for initiating dehydration, that is, imdation 25
by ring cl osurismpetegiyand 0l pe madinsesi nclWas ebugemer binddedytol hgpoxy
i mdation reaction, which interferes with the ring-closure reaction,
is renmoved by wgdnnguan aerjeherclsdl paaphdnasof ubheol magalas: polyghecidyl

system 25
y ethers prepared by a reaction of a cresol novolac with epichlorohydrin,

10 biphenvl type epoxy resins, stilbene type epoxy resins, hydroquinone
type epoxy resins, triphenolmethane type epoxy resins, phenclaralkyl
type (having a phenylene or diphenylene molesty) epoxy resins, epoxy
resins having a naphthalene moiety and dicyclopentadiene type epoxy
resins. Monoepoxy resins may be also used, including n-butylglycidyl

15 ether, versatic acid glycidyl ester, styrene oxide, ethylhexyl glycidyl
ether, phenylglycidyl ether, cresyl glycidyl ether and
butylphenylglycidyl ether. Examples of a maleimide resin include
bismaleimide resins such as N,N'— (4, 4'~diphenylmathane)bismaleimide,
bis (3-ethyl~5-methyl~4-maleimidephenyl)methane,

o) 2,2-bis[4- (4-maleimidephenoxy) phenyl] propane.

Examples of a curing catalyst when using a cyanate resin as
a thermosetting resin in a resin paste include metal complexes such
as copper—acevylacetonate and zinc-acetylacetonate. Examples of a
curing agent when using an epoxy resin as a thermosetting resin include

o) phenol resins, aliphatic amines, aromatic amines, dicyandiamides,
dicarboxzylicaciddihydrazides andcarboxylicanhydrides. Aninitiator

when using a compound having a radical-polymerizable functional group



and then azeotropically renoving water fromthe system using an
appropriate apparatus such as a Dean-Stark trap. A well-Lnown organic
sol vent insoluble in water is dichlorobenzene, which may, however,
cause contam nation with chlorine-containing naterials in an

el ectronics 5 application. It is, therefore, preferable to use one of
t he above aromatic hydrocarbons. A catalyst for the imdation
reaction nmay be selected fromacetic anhydride, p-picoline and

pyri di ne. In this invention, a higher imdation rate in the
above polyiraide resin is nore preferabl’e. A lower inidation rate is
undesi rabl e begauysenJdBohgatng HeYSE nBR be CAYSEHaTl SatbRibn1 L 83l NG A:Qical.
wat er generation. Thus, it iS desirable to achieve an iraidation rate
of 95 % or nor epslyxREEzieh erabinand8e % teriBY Sadicxdppl @R Dfatdos iisikheor
resin used in the above resin filmfor die bonding include

t hernosetti ng sedt s, oddentabengkidesi ns and 15 el ectron-beam curing
resins. A curable resin may contains a resin having effect as a )
curing agent as descr "Bel UBEREBRD SPREY ADVVEAT ArldBIecTeEsi preferap rgsin

contains a thernosetting resjin, tol§i§ ificantly inprove heat .
resi stance Y paPE¥ul eﬁiai“]gl,esa 7 87 et g%tfl"l B rESIER Egoﬁ?ncg%lbﬁ&? agent
Exanpl es of the above, LReLMOSEL Ll N0 %aiégz'op&l. Li%erEb‘?L\{@' ‘?a(\riglyso%gp&h‘%QQés

resins such asmh%eno novol ac resi ns, cresol novolac resins an

bi sphenol A noygliagif&Hohson RREAN1L8SuRE SUShnag v 88Qleorlienol
resins; bisphenol type epoxy resins such as bi sphenol A epoxy resins
and bi sphenol BE-@pgiynidasohs,; 2agheolvact-ngpleyiepeyimeghatdyiirdhaasie and
novol ac epoxy resins 25 and cresol novol ac epoxy resins; epoxy resins
such as bi phengtCitiepamegapefer esi ns, stil bene type epoxy resins,

tri phenol net hane type. epo resins, .al kyl -modi fied triphenpol net han
tybg epoxyﬁqes?n§jlg@ﬁxgﬁ? 'Wﬁﬁgﬁﬂﬁ¥@ﬂ§¥86ﬁ3é?ﬁ#ﬁg“%ﬁ%ﬁ?z?géPﬁ?méﬁ by
di cycl opent adi gne-mpditled phenol, 4 BRI Vel Bl The t RBLARDqucts,

triazine-ring coﬁialnlng resins suc am ne resins; unsaturate

pol yester resiQgictbisn MRl 8idH deokLoh NS B L eddaRerdL ok twiredi al 1yl

5 phthal ate resins; silicone resins; benzoxazine-ring containing
resins; and cyanat e r asfiderwhichcaraydesers b aategin pesteamcobdenabeornic
Anong these, particularly preferred are epoxy resins. Thus, heat

resi stance andoaeﬁ%lvéﬁﬁs@-ca&ﬁaﬁelﬁnf{worml@\féa%e Ladegiega hgpwders
particular restrictions to the ahove epoxy resin 10 as | ongas _ithasat
Ceast { wol n{F ansPELEP 4P LDBRYIF o DL ARUP SR AL BP b PP P1Hbr MEpPALET e

resin (here, afagéyism&%,f&;}s@gi ali&gésa@ﬁﬂrﬁnam%iﬁ@% YRk £ deNaf taic.

solvent used in preparing the polyimde resin. Exanples of such an
epoxy resin ingkudnesr&sah HOMALATiLYRE I LPAKY SOMROMNASsins, fluororesins
phenol novol act ypeepoxyconpounds, bi sphenol - At ypedi gl yci dyl ethers, 16
bi sphenol - F t ypecidiagl yelivitptraetiherssthbl sphemolyl Aepicchhorsehiydrs nolwpeehyl
epoxy conpounds, diphenyl ether type epoxy conpounds, biphenyl type
epoxy conpound@eﬁﬁﬁmh%ﬁﬁbgﬁﬁé%@ﬁﬂ%m§ﬁﬁéﬁé@iﬁtﬁyﬁébéﬁﬁ%ymﬁﬁﬁﬁédﬁﬂ§?hmun

Aneltingpointofggﬁgpox re inisg&efegaq%g, bu notl'nit%% £§&i§g:%£&%ﬂn
150 C bot h2 ncl*b8t VeIt BPRP 60°T { I PAOPTBEE I g
a paste with electroconductivity and/or thermal conductivity.

Particularlypreferredis silverpowder becausemanytypascanbeobtained

in terms of a particle size and a shape and it is readily availlable.
Inafillerused in a resinpaste, the amount of ionic impurities

2%  such as halogen ions and alkali metal lons is preferably 10 ppmor less.
Its shape may be flakes, scales, dendrites and spheres. A particle

size used depends on a viscosity of a resin paste needed, but a preferred



20i nclusive. When a nelting point is within the above range,

| owt enper at ure adhesi veness can be particularly inproved.

The nelting point can be evaluated froma sunmt tenperature in an
endotherm c peak in crystal nelting when a tenperature is raised at a
rate of 5 Cmn fromroomtenperature using, for exanple, a
25differential scanning cal orineter. A content of the above
thernosetting resin is preferably, but not limted to, 1 part by

wei ght to 100 parts by weight both inclusive, 27 particularly 5
parts by weight to 50 parts by weight both inclusive to 100 parts by
vei ght of the 4, { N & i€BLod §. WMuh Hod € both
above range, h%gt%gggﬁl)%gﬁ%gégn%g ?Vg\ggﬁﬁgggﬁocgggg lr%gs?ﬂngfm can ES

i nproved. 5Wienci ke vaboye acuakhe chesidlel SLaNcEROY¥Y: 5eSim prifeest esihan
fil mpreferabl ycontai nsacuri ngagent (particularly, _ _ 3
aphenol cur i ngagentyage particle sExahpliddiiofths fwveyrigry agesrseitngNgeesity
am ne curing agents including aliphatic pol yam nes such as X

di et hyl enet ri & PeedBETAYe to st R\AVEHE O NH &PpYeRAyon or curing can be

g.”d”?t a;j_xyhy' %r}%gi?%ge (%@mi%ﬁoﬂ% %%&%\Qgprﬁ%@!f‘%ﬁ”ﬁes es‘;yicchig‘sche above
I am nodi pnen ) e | ne an
di ami nodi phenyllanggl Ja%n@‘%’?ﬁ%r gg?d&%gbgﬁﬁgﬁ peYGh Asqdliccyandlansde

(DI CY) and organrc aci aci d anhydride curing agents
including ali %ﬁ%h..i@atﬁgﬁ.d aphydekgrs ¢hd quiaiachs rrRnbytibdes)ysued. as
hexahydr ophat hal'i ¢ anhydri de (HHPA) and 15

met hyl t et r ahy duiaphtdtave banhydrdtdeé M sarfdatenatd & aelauinhydfigesillier
such as trinellitic anhydride (TMA), pironellitic anhydride (PNDA)
and benzopheno® teebpes & FERGITRE AL Y BFDANS ;FLARRFSpHb RFScely A fgPe and

agents such as phenol resins. Among these, preferred are phenol
curing agefit s:2 SPekS 19?83151 i?}xeﬁﬁgf)h%%?%m@ﬁ%h as 20

bi s(4- hydroxy- 3, 5-di n%w_h)éh@%ﬁﬂwg methane{genek Q:IB'E;MJL&Q'L_Q:Q Sperties, an

t et r amet hyl bi sphenol -Sul fonyl di phenol, 4,’41-i sopropylidene
di phenol (genesi-byxicak| mdbésehene! Adechi iscdndiydr O xypdeays )iieldahering
bi s(2- hydr oxyphenyl ) net hane, ,

( 2- hydr oxypheny Ipptdidipdsiomey phelvphy rtetuh dive 18 dmabathy dezlgshffoneiorpgsite
m xture of bis(4-hydr oxycﬁhenyl ) met hane, bis(2- hydr]%Q _h1qn¥l met hane
and (2- hydr oxyph&MAR(Fhea sk bife AFTHNEE FRHe* CPB? aﬁ’pf*@“ LSphenBIaLe

P.D. Honshy Chorg cal LAdUSE T Qhan s Wl s S BYGUQXVRSRZLURSsS UETEaRS 1s
coated with a metal.

A filler used in a resin paste may be preliminarily
surface-treated with, for example, a silane coupling agent such as
alkoxysilanes, allyloxysilanes, silazanes and organcaminosilanes.

=0 A resinpaste for die bending which can be used in this invention
may contain, when necessary, additives such as silane coupling agents,
titanate coupling agents, low stressadditive, pigments, dyes, defoaming
agents, surfactants and solvent as long as properties needed for an
application are not deteriorated,

% A resin paste for die bonding used in this invention preferably

contains an epoxy resin, a curing agent and an inorganic filler.

Specifically an epoyy resin is contained in the amount of 1



1, 2-benzene dial, 1,3-benzene diol and 1, 4-benzene diol;

tri hydroxybenzenes such as 1, 2, 4-benzene triol; various isoners of
di-hydr oxynapht hal enes such as 1, 6-di hydr oxynapht hal ene; and vari ous

i soners of biphenols such as 2,2 -biphenol and 4,4' -biphenol. 5A
content of the curing agent in the epoxy resin (particularly, a

phenol curing agent) is preferably, but not particularly limted to
0.5 equivalent to 1.5 equivalent both inclusive, particularly 0.7

equi valent to 1.3 equivalent both inclusive to one equival ent of the
epoxy resin. Wien the content is within the above range, heat

resi stance 10 : I Lor:at i LN | i Byt
be prevented. %aﬁmggehﬁEF?Mfgq%$%%g§%%%%€ %%Rﬁgk'éggg%%#%Y}'%ﬁgﬁéfﬁg:
resin filmfordiehondibg: additingnadd¥ £OBLAI A1 FaiEht e aCaURh Nent .
agent, to further inprove adhesiveness. The above silane coupling
agent is preferablayosel eftadidorgmilbrihese swht ahs abedotpadviibischistihe,
a theinoplastic resin (here, a polyimde resin) and an epoxy conpound
and adequat el ypsefaxbbly 7% watswl §emES ot inplyrispamaticoneoh pasge. These
pol yi m de resin. Exanples of such an agent_ include

vinyl -tri chi or 63R9%&n82Y PPnSACLPES Ao REPPEYRES -

y- met hacryl oxypropyl -t ri met hoxysi l.ane,, o o ) o
y-glycidoxvpropyl-tri%hf%%?&??%zn5°§5ﬁﬁﬁ%?8%%bP86VFlF??ﬁ%?ﬁ%f§%?$%ﬁ%?n
N P. (am noet hyt:ém el di0PE Q%Dhéle'é ?ug@& rﬂﬁ)éé’ﬂa:lai%ring Nl 31 astic modulus of 1
(am noet hyl ) y-am nopr opyl net hyl - di net hoxysi | ane,

y-am nopropyl t gbethoxys Mban®@nthddsive at 260 °c.

N- phenyl - y- am nopr ooyl tri met hoxysil ane. Preferred is

N- phenyl - y- am nopr opy Rtresime pasoey&id cirdondinghdith git botscgdnddiiy émeggion
A content of the silane couplingﬁggent_is preferablyﬁo.o%gﬁgrts 29

by wei ght fb 202phe PEeRRFeRévy il RiPHegdist e emisgr§ ipPéTeuah cgmgonents
part by weight to.10 parts by weight _both inclusive to 100 rts

hel oht”of -t he. EHLPHOIAE: e Bt LARBACP e CalR BFs S Th e g ers
range, good adbgsiVe0es3aGaf1ReACHLEeles R badis MhRTEESlhEn JMLaRR! 10
essential, that the resin filmfor die bonding additionally contains
a filler, to fyather inprove heat resistance. Exanpl esof t he
fillerincludeinorganicfillers such as silver, titaniumoxide, silica
and nica; and fine parftkaulvane sorgmd mateiridlers alfesinctrsgs foirl dicopencing
rubbers and pol yi m des. Anong these, preferred are inorgani¢c fillers,

particul ar ¥ siPiencarihgsissiedr Tesi Hgntirrc KRidebttiPPhetestnpriodetps of
1 MPa to 120 MPa both inclusive at 260 °C, it is further preferable
that a thermosetting resin is a liquid epoxry resin such as hydrogenated
bisphenol-A type epoxy resins, 1,4-cyclohexanedimethanol diglycidyl
ether, 1,4-butanediol diglycidyl ether and 1, 6-hexanediocl diglycidyl
20 ether;
a solidepoxy resinsuchasdicyclopentadiene typesepoxry resins;
compounds such as polybutadienes, polyisoprenes, polyalkylene
oxides, aliphatic polyesters and polynorbornenes which having an
intramolecular radical-polymerizable functional group {acr;yloyl,
y:s) methacryloyl, acrylamide, maleimide, vinyl ester, vinyl ether and so
on) .

Thus, many non-arcmatic moieties such as an aliphatic chain



A content of the filler (particularly, an inorganic filler) is
preferably, but not limted to, 1 part by weight to 100 parts by 15
wei ght both inclusive, particularly 10 parts by weight to 50 parts by
wei ght both inclusive to 100 parts by weight of the thernoplastic
resin. When the content is within the above range, heat resistance
and adhesi veness can be inproved. An average particle size of the
filler (particularly, an 20 inorganic filler) is preferably, but not
limted to, 0.1 pmto 25 pm both incl usixe, particularly 0.5 pmto 20
um bot h inclusive. Wien the average particle size is within the above
range, heat regivetedieeofanatg ampanvadcarid cdeiiety aratheontimduced into a
adhesi veness of the resin filmfor die bonding can be prevented.
25The resin fitanihetrwiterdbondiveg preefoabdtipl boning anselgstiaradpprasithen
resin, a curable resin and a silane coupling agent and, if necessary,
a filler. 30 theabove ramgsci FyrEheriprenién st HEOHERHOPRASE & L3 ?T—’-’.e\és
contained in 100 _parts by wei ght . .content. of {. I
resinis 1 par?ddbgl‘(ﬁ'e? tastacFa%gff{yr}éF??lﬁf}l %ﬁa&?mﬁggﬁy%oﬁl&ﬂgg\fgggﬁgé
preferably 5 parts Ep%hg\ﬁ.icggg-& Q.00 parts by 5 weight both inclusive,
and a content: of the allens coupling agent is

0. Olpart sbywei glat: £ o=52f> parts by weight both inclusive, preferably 1
part by weight to 10 parts by weight both inclusive. Furthernore, if
necessary, a filler (paebirctlihrklyichacari boungehiae of rédiergompgsigdant donade
in 1l part by weight 10 to 100 parts by weight both inclusive, |
preferably 10 padisg By wWeisghtvendigp ipapharapleiiepgie Btth it forEdIAFeat o
100 parts by wei ght of the thernc})pl stic resin. These ranges can. be 4
combi ned as. apPIIBPRLEELC Festh A o dieargossEing Feptt A (BT dTRPBING? 170

havi ng such a ¢ Iy 11,00 ' 3 ) -
has an el ajlsati c‘i%’or%%?%é&%?lifq%%%gagg{ %déﬁ k/ll%’ga %t 1%21(:2? Hgiggzth\gt%%%%é

Aresin filmfor.dhecbondi Hg- Wi BaCRR He Useldd fhdehisl By @Rt ddRrmined
canbepr epar ed, f or exanpl e, bydi ssol vi ngar esi nconposi ti oncontai ning the

t her nopl asti ¢ a=esiencandd tdeve uicatbh ecaségipasds. mai n conponents and
appropriately containing the above additional conponents in a solvent
23such as nethyl et hyE=<3@plenel nEbearelaigrusien YFrAethiis 5iHant a8, for
di met hyl acet am de. and N-nmethyl - 2-pyr.rolidane to.give a varni sh,

appl yi ng the v‘ajr%ibg?\%&ﬁt bm;mé%lpé’ l%r?lggs]éesslﬁ’%e?mas?snﬁ nglﬁnﬁgﬁrrlselag% réé Q_gd
means suchas BoGRME GAML Lesfhsdl %12%&&! r85eh OLEMUEE KAghRIde EEathNg

t he sheet and fremoving the sheet. t hi ckness of the resin filmfor

di e bondi ng i sppyehetablye rdyih; adadriylidedihe, Am@gthesd Qfblpimitetrhsins
inclusive, particularly 5 pmto 75 pin both inclusive. Wen the

t hi ckness i s wetdhprefdyebksbovBhusanzpgh initial adhesiveness and heat resistance

canbe achieved. Asusedherein, the term"initial adhesiveness" refers
toadhesiveness inthe initial stagewhen a semiconductor chip is attached
X to a supporting member via a resin film for die bonding, that is,
adhesiveness before curing the resin film for die bonding.
The polyimide resin can be prepared by a polycondensation
reaction of, a tetracarboxylic dianhydride, a diaminopolysilozane

represented by general formula (2) and an aromatic or aliphatic diamine.



31 thickness precision can be particularly conveniently controll ed.
In order for an elastic nodulus of a cured resin filmfor die bonding
whi ch can be used in the present invention to be 1 MPa to 120
MPabot hi ncl usive at 260 C, it is desirabl et oconbi net het hernopl astic 5
resin (particularly, a polyimde resin) exhibiting excellent |ow

el asticity at high tenperature and adhesiveness with the

t heLuK: ?setting resin (particularly,égn epoxy resin) exhibiting
excel I ent heat resistance and adhesi veness. A conbination ratio used
can be appropri at el yadj ust eddependi ng on the types of the

t hernmopl astic resin 10 and the thernosetting resin, to reduce a
stress due to low elastigaty at IHggh tenperature mnthout
deterioration at hlgh tefperfat ur e resi stance or adhesiveness. Resin
conmposi tion foiy LL%%]A_%Q Rorpfiplpt i on f@é encapsul ati ng
used in this |nvent|on 1 )

cont ai nsanepoxyr esin, ap ol resi r|ngagent acuringaccel erator and
an inorganic filler as main conporients. Furthernore, it is
characteri zedi nt hat acurednat eri al obt ai nedf r ont her esi nconposi ti on has
an el astic nodulus of 400 MPa to 1200 MPa both inclusive at 260 C and

has a thermal expansi coeff'Qlent of,.20,.p bot h
i nclusive at 260 C, a%?jl gEE';heer%jFo ucutla ;2) ORl Q ?lmgnfgeow s Jfg%gﬁe% an

of the cured majefakcand bhetoR! l%ﬁg%@%m@ 109§f4‘ ahent a@&mSZQQ as:oﬁ&m
the cured material 1s 8000 to 456% ot h inclusive.

el asti ¢ nodul usye@focarbi;echdwl, atd, ads irkl RELepbmiaht Ly represent an allphatlc:
accordancew t hJl SK691lasabendel asti cconstant. At hermal expansion 25
coef fi ci ent5 of hadmpeetbomatrern ving Irbaduraibon ptFvAot Erensig cNixshash toah -
Anal ysis) at a rising tenperature rate of 5 Cmn, and specifical

can be determ ned froff=ETRIRE WaP EEPATIPERY CGHEPRYEAES MFd 2PvS ‘?ﬁlt\}ég
32 obtained at _26

oxy, Lesin used in a resin
conposi tion foﬁagﬁﬁgﬁs“?aFP%éigyeﬁﬁﬂgu%ﬁﬁérﬁagﬁngugelected from

general epoxy- @oft ai Rk NG ABNANRE Saca@bd ﬁ’ér&taﬂﬂfbnﬂ%)’”ﬁrs for
exanpl e, blsphenol type epoxy resins, |phen type epoxy resins,

stil bene type epsaxm, ﬂG&dﬁ&opﬂt}ﬂdﬁ@mﬁﬁﬁbbmﬁ_ceqmﬁﬁ%yﬂmpnyromellle..lC
ortho-cresol novol ac type epoxy resins, triphenol methane type epoxy
resins, phéhol diathyiritspé. ‘%c@ﬁb’@lmﬁh@lﬂaﬁ phaniytleiie apd ¢tpriapppeyrel bis
nnlety) epoxy resins, paphthal ene-contai ni ng epoxy .resins an

di cycl opent adi é?ﬁémeij}bE"“eﬁ&?Vytd&?‘?Ts A'Wﬂgcﬂt A’ b‘lef‘lﬁs%’ﬁ"diﬁhtﬁagn‘é or in
combi nat i on. (&Eamkﬁc‘fé N4 Ll)xo‘ﬁ%ex'eb?ﬁ ey # B, r?e(gger A UEE

preferred is a resi-n havin structure suc

di cycl opent adi %@@rédéEgoﬁQQéYdlraﬁﬁydbldQélTma?%é" wled QWoRd %&t m: cbRSIfAt8n of
hi gh tenperature is high thermal expansion at high tenperature,

| eadi ng to detewbosmtbesr in crack resistance. It is, therefore, also
necessary
15 Examples of a diaminopolysilozane represented by formula (2)
as a starting material for the above polyimide resin include
W, ®' ~bis{2-aminoethyl)polydimethylsiloxane,
@, @' -bis (4-aminophenyl)polydimethylsiloxane and
o, @-bis (3-aminopropyl) polydimethylsiloxane. Particularlypreferred
8| are those having a k value in formula (2) of 1 to 25, preferably 1 to
10 in terms of adhesiveness. Furthermore, for improving adhesiveness,

these can be used, if necessary, in combination of two or more.

Examples of a diamine used as a starting material for the above



15 to reduce thermal expansion coefficient by increasing a filler and
to reduce viscosity of the epoxy resin. Thus, for achieving |ower
elasticity at high tenperature: and | ower thermal expansion
coefficient at high tenperature, it is preferable to use an epoxy
resin exhibiting good bal ance between flexibility and flowability at
hi gh tenperature such as bi phenyl type epoxy resins, bisphenol type
epoxy resins and phenol aral kyl type epoxy resins. A plurality of, but
not a single, epoxy resins can be m xezk to achi eve good bal ance
between flexibility and flowability. A phenol resin curing agent used
in aresin conmpesidiu@n-dseh 131%1@&1&%%“1:1%&%1'-5‘ A0l Sanli RUSFHERN 1 S

sel ected fromgeneral nononers, 01 igoners and'po | ymers haV|ng at

| east two phengbk- @m@ﬁlﬁlﬁ(}}f&‘p}gﬂ’n@u@&d@@@ﬁ@ €2, Gf-di ey B s bRSEN bk dnine,
structure by reacting with the above epoxy resin; 33 for exanple,
phenol novol a¢, Hesiansporesesolenapviokacratbglaredighenblidanal kyl
(containing a phenylene or bi phenyl ene noiety) resins,

napht hol - ar al KyR' T%h?ﬂseneﬂ%%ﬁér%lenéﬂiﬁlh@err esins and

di cycl opent adi ene t whi ¢ an be d alone or in
conbi nati of. As? Fﬁ“ %ﬁy 5 érg émf]&Pe r e?ﬁlhﬁn‘? Bl%asticity and

| ow t hei ni al e [ &

preferable to ugﬁg]?lgﬁeeqﬁo eégp ﬁﬂénﬁ%%‘%%éedggg aﬁ%og%hén&e‘%mnane’
flexibility a@dsflce\éﬁmddl NerRlpPbr@he Wﬂcﬁ%ﬂix?ocﬁﬂﬁéhﬁétmem' aral kyl
resins and naphtholaralky resin. Aplurality of , but not a single,
phenol resi ns 3¢an-diemifiodeghdnylacihiney e4,goedh dmhatigberd mbeiareen
flexibility and flowability. For the epoxy and the pheno
resins used i ? 3’ THgIasB RPN R ERNE ord, dhoHipBin i phenviinsyliiide,

i nvention, grU|vaIent ratio of_the n nber of e oxy gﬂﬁg ps in the

total epoxy ré% néhF%PTW@PHﬂﬁﬂe?ﬂﬁ?dﬁhenoIﬁ%ﬁﬂVHpb ™H the

total phenol resing 10,2 S
particularly f§ a%ﬁgﬁggﬁﬁ{lncjdgp%eﬂ %#%ﬁ%%%b%%%56g¥§ﬁge,
deterioration 3 B IDaAlAHEPEES1SLBRES W zC8RbI § )3 Y acainbsi BeRyENt ed.
A curing accelerator used in a resin conposition for encapsulating in
this i nventi ors,Bsdimethgiod ndl ~whaainobaphapgl a 3¢ at -aliysthaxgbenzidine,
crosslinking reaction between the epoxy resin and the phenol resin;
for exanple, ie (promipdgviclelbayd)netiene @@ﬁfﬁﬁn@i@l@uwuﬁ@@@nﬂl)dﬁﬁherr
zahi cycl o gS 4, 0), undecepe-7 and trlbutglanlne or ganophosphor ous

conpounds " ucﬁnﬁépﬁ%ﬁﬁﬂéﬂy BROSRTTRE PRpzene.
tet rapheny) phosphonlhotight ahanubhayelen.and 1k dazel e compauags such

3 as 2-nethyl ifm dazol e, "Whi ch can bé used al‘one or in conbination.

There are no pabldGhhAdndpBshdieab] 0NI-5G Bhmmibype rptyBRoLNEgani c
filler used in a resin conposition for encapsulating in the present

34 invention, Zadtdimmtertichsneomayiiepeteddbmnian, enrenpsrhati-dganine,
materi al can be used; for exanple, fused silica, crystal silica,
secondary con&Hﬁ&@&eﬁlﬁqi-’ta@énaalpuﬁi’irt&en?qlta&h?%n?mﬁqléml%%ﬁ%qﬂﬁx

hydr oxi de, talc ay and.ql ass f can ed alone or in
an’bl nati 6h of’ P@#B‘f’%&ﬁ ne’Paf d&ﬂ’f“eﬂq 97 %r ef’}é#)l&agfs fused silica.
Both crushed and_spieks 3.0\2 486, Sibbeaican Renynedusbtibel U 1S

preferable to ain eri cal |ca for creasi ng a bl endi ng
rate and mini gy ﬁyf&eﬁm&ﬁlwetét&aﬁeﬂ@h bnadiSEO®, tyeduam@ihy@;@@é@iaﬂﬁﬂﬁé n

conposition. Furthernore, for increasing a blendlng rate of spheri cal
silica, it is desnsidplendddanbies 2, 5-dimethylhexamethylenediamine,
3-methoxyvhexamethylenediamine, heptamethylenedianine,
% 2, 5—dimethylheptamethylenediamine, 3-methylheptamethylenediamine,

4, 4-dimethylheptamethylenediamine, octamethyvienediamine,

nonamethylenediamine, S5-methylnonamethylenediamine,



10 a particle size distribution of the spherical silica wider. A

bl ending rate of the total inorganic fillers is preferably 80 vt %to
95 Wt % both inclusive in the |ight of bal ance between noldability and
reliability. A blending rate within the above range can result in
preventing deterioration in crack resistance due to increase in a

t hermal expansion 15 coefficient at high tenperature or deterioration
in flowability . Increase of the filler tends to increase an elastic
nmodul us at high tenperature while reducing a thermal expansion
coefficient at high tenperature. For achieving | ower elasticity

andl ower t her mabcSxRARRINRR: SABET I1Chans (BlalingthdreiPRlathe by
i nproved crack resistance, it is, 2) therefore, inportant that the
amount of the Bjtles4tAeatpOrieias) phetnll] gdogaghenol curing agent are
properly conbined to realize good bal ance . When necessary,
an epoxy resi nlchipedi-tamdnopsedigdenzanes bhs-conposiinpprerpgy) phenyl sulfone
encapsul ating in this invention may appropriately contain, in
addi tion to an2epbigriréEigninephshentPhewdi ey ngrwgeRthes  eupfagedare
accel erator, and_an inorganjc filler, varjous additives including a
flane retar%an?'%%%ﬁ[ﬁé45@8WPHQF§5Y&H5?§£h&??ﬁ?faﬁ ti mony oxi de and
phosphor ous C0W@%qg%s-a@n@fl&,gh%agglbgn&&@h%%%g%rf SHGR; FendibS Mk fse

g agent such as

oxide 35 hydr ate; a coupl'i'ng _

y- gl yci doxypr ogyimitnek R 8X Wseh ai@he 3:C Oh AdBohAAEAto S UEH ASnore.

car bonbl ackand col cothar ; a | owstress conponent such as silicone

oils and silicone rubliaraepsl yohdkrset tageastich tapraaidarad paad@sde resin,

synthetic waxes, higher fatty acids and their netal salts and 5

paraf fins; andamuuaricoki wabe of AGE iferpeeat /apningsrogaphent 19 redrprpFant

be, if necessary, pre-treated with a coupling agent, an epoxy resin

or a phenol® re$¥%?°gsﬂb#t§@rt%n8£tf?@ﬁf’u Rieiae pF doia rreéiﬁﬁﬁi‘—aeﬁned-

by di ssol vi ng e i l,v t e i .
%Q%q%%ﬂg%i 1Y Rad Dodh SOLVEMAlMde | DER: LEIRYLAD LI, betueen

solvent; or dire ng e corﬁ)onents to the 1 norganic

andt hentreating & cch€aMiadtdHealy Rybl@NdeFoperA@NG: theseyRadbliv 883,
addition of a | ow stress conponent such as silicone oils and silicone
rubbers tends pertiedliee.yavet@kas i rambdulbusragke drlgbulzenmpsinat wnd menbhrtiocal
increase a thermal expansion coefficient at a higher tenperature.
Thus, a bl endi RECRETILSS caRhhHEagsEs pEliC RISV o6 i lt & qElhe better

eSSt et MgLe S COrRLIBLLOL, o 15,1 be LLLL et AR 20 RO e
In the resin cq tthé?:uf‘LQE »\%Iﬁgtgtlpi‘s” @éde@gaﬁ/oQgﬁlf%ﬁl%%ypfaf%§5£ﬁ1§nd

phenol resins su at an equ ent ratio of the nunbér of epoxy
groups in the tetalsaepOXY st8SigAs. to the nunber of phenolic hydroxy
groups 20 in the total phenol resins is 0.5 to 2 both inclusive,
preferably 0.7 to 1.5 Inottisi hrodensiorg, itand proftaibhs that ianoggyamalent ratio
filler in an amount of 80 wt%to 95 wt% both inclusive in the resin_ .
conposi ti on. TH&SefraigasmpairrhérEFRIIORRENHES Hpicoptlivanede regigsiswithin
conposi tion for_encapsul ating having such a conposition 25 can

provi de a Clred"fat®PFaf* (a cured encapsul ating material) having an

el astic nodul us of 40 Mbg £ gzlog MPa both inclusive at 260 C and a

t hermal expansi on coefTiCi ent of 6 ppmto 50 ppm bot h incl usive at

36 particularly,
0.975 £ r < 1.025
in terms of both mechanical strength and heat resistance, wherein r
% = [the total equivalent number of acid components]/ [the total equivalent
number of amine componentsli.

When r is within the above range, good adhesiveness can be



260 C, and the product of the elastic nodulus and thermal expansion
coefficient is 8000 to 45000 both inclusive. The property
of the cured encapsulating material is provided by " the product of
the elastic nodulus at 260 C and thernmal expansion 5 coefficient at
260 Cit in the present investnent. It is possible to explain this

reason as foll ows. The thermal expansion coefficient of the
silicon chip and the lead frane at nounting tenperature (260C) is
smal l er than that of the cured encapsu)l ating material . Therefore,

t he del am nati on between 10 the cured *"‘élncapsul ating material and the
silicon chip qtnidrdg eadohf arRep(der eidabt efas Rldranalil ¥nd ebetfingd to
as "between nenbers") nay be generated by the stress caused by the
heat expansi orFudtifebence divambouptliognhidedenve nborasnint wdhagk added for
zeal ously the generation of delamination in relation to the

char act eri st i coptred lingy ednagcapsuratdnh el Bharppéyimibe bipsim afgloggrass he
anal ysis procedures such as FEN (finite elenent nmethod) . In the

1,

' ! ] (139 ) UG T )
resul t, the i RPETR GFEOATSERVILEE Teéd '6f TRadENTY TEh&CIBvFE FfRent | oned
stress to suppress t del ami nati.on_bet ween terials,.that,i -
7) The thebmal expansi6RCEORFTCEr Bhe AT Eo RIS et eEk D hidiening
reduced, is effebtdd T0@nelASEILpIRAULUS R 1GAL RnARIDRISsL S Bramp]
reduced. The i'nventors stugi e’%g%ur?her zeaFous?y. ?n the r%sultkfaxqphgs
inventors di seavek egdréhial pSIHEEBSNAJirichedd) RN+ ditrie Oy 1IGbnelaliasiova j on
beconmes difficult so that being not able to reduce the
above- nent i onédiisdimessyisdretartinle GIMAGH, $ruethyds?-gpyiraeaional GiEPeven i f
only above-nentioned i) or ii) was small values. In a word, the
generation of tG&raiychaturen (Bt wsbalienBEs Ohesrrane 28t hpt-ddeddeyy. -0) -
satisfing both above-nentione 37 i) and ii). . The rel ation
of the st r@ss w&é%@ﬁﬁ?e Hg?%agﬁn?ré’ﬁb%r} sco%ﬁ]dla)él‘ﬁ%?/éj-fn%% ’6ned®i) and
ii) is able to be sinply %rf?eﬁt%galbgomﬂmmeﬂ 'i@%cﬂ%@@ﬁﬂ&%i@fa Gl Bfdve
material as "the product of the elastic nodul us at 260 C and
t her mal expansip@aricophldrCeeNtendind60e Mddédl pCas@Rlly iudeanddadplesl 8 such
addition, the stress is able to be sufficiently reduced because the
t her mal expansi eplcoef fnadidntardidtfier eechdrneavchhes shliamen whepe gnd
the lead frame and the_ cured enc_apsulé_%tli n% mat eri al beconmes | owers

enough and t hes%eVatiephRRIul BEOWFEIES Y EPSAHRRUTRBS T B 5erg it
10 by mekipg val ue .of .th \r,gg_d t EEi e .
t he del amﬁaﬁ i zceé%r%bé y%%%r%égéagfgg%a?jg gc I ngﬂv%ﬁ@g%%}x%{bo%g@%gment
lower limt i sjiés&mn?rpomer:e 1088814 € Fb@qi%'i%iﬂo% AWdiSah s acid when a
preferably higher so fhat the encapsulating materials is desired for
t he hi gh nechaninegdlaehaslaeherisstoetaihes dddrddeonhard G0 wte cured
encapsul ating material, 15 nore than certain value of the nmechani cal
strength that encapsufrgtiesgt ! Hitrigeiesoaidplregracrpetiiiic dganwrsiaaHah
point of view, a lower limt value of the elastic podul us, that havi.n
a hi gh corr el dCFHAEH L8 116 S ERHE MoBArC S rengt 7o gl%%&sﬁlégé%gbwn%
more. For .gbtajni ur ed. ial, hayi '
300 WPa t 1200 RPERoth® ERET ey bR e AR S LR e s
coefficient ofy2Q 8RR HudQ -BRBRREPdREL MBI ¥R 8in e Gy -1 hB 1 osure
product of the elastic nodulus and thermal expansion coefficient is
8000 to 45000 hathod Bel usirvesrd, t mdre pRyfergsef epabloe hareuse tAs wporion.
resin exhibiting good bal ance between flexibility and flowability at
hi gh 23 tenperature slicihradyabigiEdpgblutipepepmegdeedesnyibed dpsiveasheated
type epoxy resins and phenol aral kyl type epoxy resins and/or a phenol
resin exhi bi tiHygayosabi aperbeicrel fHexopfaveydd fhehat | 11525ten
hi gh 253 by ring closure, to give a polyilmide resin. Water generated by the
imidation reaction, which interferes with the ring-closure reaction,

is removed by adding an organic solvent insoluble in water to the system



38 tenperature such as phenol aral kyl resins and napht hol aral kyl

resins. Furthernore, it is desirable to use spherical silica having

w der particle size distribution to increase the content of the total
inorganic fillers in the whole epoxy resin conposition to as high as
about 80 W% to 95 5 w% both inclusive. Alternatively, as long as a

| i near expansion coefficient at 260 Cis below the upper Iimt, a

| ow- stress conponent such as silicone oils and silicone rubbers may

be added to reduce an el astic nodul us a% 260 C. A resin conposition
for encapsulating in this invention is 6 prepared by bl ending an
epoxy resin, a RhefQln eSitosiEiNg AG8Mng Gl EAG ARERESL A5indAn
inorganic filler and other additives at roomtenperaturé,

mel t - kneadi ng yppkoeAdt8 dppRaRss isheh BdlaN@aarsxk kuger suehl-asoioblelrsc
and a kneader; and, after cooling, pulverizing the m xture. Method

f or manuf act ur i svg venisammot onductvated ey dtehlotSneer:s , wiHikh bey deserebeckuge
met hod for manufacturing a sem conductor device using the resin
conposi ti on des&fedaghey @lth ehlehing-FeRaArisnmeeraats linngn edettgonkes
process belmgw. . ., First, a sem _conductor chip 18 whose surface

i s coated wth HPHLFFEr codltithy FITmo6>i 8- piepared® WSt £ pyove
aresin Conposlatﬂoﬂgt'colrly%fcg%ongpatﬂ s a'lﬁ»st?'%@k't%@ j'.[mcidgti%ozpeearctg)% %ay be
such as a silicon wafer; a ceram c substrate and an al im num
substrate. On t { 4 m%&- her.e; Ry, j y forned
a plurality of ﬁﬁ%ﬁg%ﬁ%?ﬁ&%ﬁd a %%i’s?v%%ggﬁn%gpgn&yﬁ?ﬁ%i ng the
space between the bondimghipadssridQon, Thkigterpasddti onraannkhie appldedyidbe
for exanple, by spin coating using a spinner, spray coating using a
spray coater, (UnTERSHOALe PISTAYENG - ord kuvlel inedatiiay raysf tsemddriaide bheause
applied filmby pre-baking at 90 to 140 C,. 39 a desired pattern is
formed by d°comfsh Jékb%esﬁ‘g% ProT eBLiatafna dERHTY FayetRegeygption. Thus,

i rradiation i “.atﬁ*}%d%ﬂ%%gé%o Qéh‘if%%éﬁ%fm%ﬁ?for?%aft%f ?ﬂgﬁo&%nmgg%!gefe%y

Ol1l-ray or visible ray, but preterably has a waveleng of 0]

nrn. S5After thegexpasukes. the applied filmis baked. This step can

increase a reaction rate of epoxy crosslinking. A tenperature

condition of the baki rngangl&dof a 20bCe yeséh emabdliy BO smvebesCh finmefor

preferably 90 to 130 C. Next, unexposed parts are renoved by

di ssol vi ng t herfiientepdiogtimichpds therssesi iaretinferlVeeatinggr$sinm 6l

having a re’!la‘l efel%g%lgoenr—geamcuringresins. Acurableresinmaycontains a resinhaving
effect as a curing agent as described later.

The above curable resin preferably contains a thermosetting
resin, to significantly improve heat resistance (particularly,
anti-sclder reflow resistance at 260 °C}.

D Examples of the above thermosetting resin include novolac type
phenol resins such as phenol novolac resins, cresol novolac resins and
bisphenol A novolac resins; phenol resins such as resole phenol resins;
bisphenol type epoxy resins such as bisphenol A epoxy resins and bisphenol
F epoxy resins; novolac type epoxy resins such as novolac epoxy resins

5 and cresol novolac epoxy resins; epoxy resins such as biphenyl type

epoxy resins, stilbene type epoxy resins, triphenolmethane type epoxy

resins, alkyl-modified triphenolmethane type epoxy resins,



where a bondi ng pad 20 has an openi ng whose bottomis exposed.
Exanpl es of such a stripper include hydrocarbons including al kanes
and cycl oal kanes such as pentane, hexane, heptane and cycl ohexane;
and aromatics such as toluene, nesitylene and xylene. It may be a
terpene 15 such as |inonene, dipentene, pinene and necline; or a

ket one such as cycl opent anone, cycl ohexanone and 2-hept anone .
Preferred is an organic solvent containing these.with an appropriate
anount of a surfactant. Devel opnent can be conducted by an
appropriate nethod such as spraying,z%addling, i mrer si on and

soni cati on. Tft%@azitngenacaghgfcoﬁ@ﬂrsha dRkyedsahs eahgdevel opnent is

rinsed. A rinse agent is an al cohol. Next, the pattern is heated at
50 to 200 C f elicy&mpuyhii@ithe-nbeifiedi fignd®vsipe pégagy Stsihs Onrandesimse
agent, to obtain a highly heat-resistant final pattern in which epoxy
groups have beemnafimethiony centedninphessing rachatstmrlavths bedioen Waharrageh
be diced into small pieces, to provide 25a sem conductor chip 18
whose surf ace Ao3YeFEE @S TP Bai ' dide dapinRg PIIvHFo8ana repipg/ diallyl
t hi ckness of the buffer pothgg}filn126in1n1n%% be .about, 5 pm .40,
Then, the SeniFCSRAFERGPSTHI B8P SEPtaE HER* Bt 0 a pad ‘T35 AL T¥ad®’
frame 12 via es) 0 i.ti oo i I-09 .~ 1 : BT
there wll be%‘és ﬁ? %ﬁgggﬁﬁfH§g°$g%yg%§§%ﬁﬁﬁgﬂgﬁg'ﬁbﬁ?%%ﬁﬁﬁéﬁbrg%ﬁ?%
18 using a resinBsPasd 2188149 hesdrte8arpepi:ti aRi1hor dELL hendieBIstance
Specifically, the resin paste for die bonding is applied onto the pad
13 in the | eachntir adiesi®reys d=@r beXanphe, ipaiorkdappl i cation using a
mul ti point or single-point needle, |ine application using a .
si ngl e- poi nt needl e, Bereeanepoi Rt hglor SERFPITAENS Théhe ag‘h‘@ qEpxy resin
sem conductor chip 18 whose surface is cqatg@lmﬁth t he bunfer COQLEEQ
film26 i s®nodftiea 3t e Fda2 T8 OrREh Y RUACE SPERHEERE TH 2 RRBWn
met hod, the & .tﬂgﬁ'&oﬁlé&i%ufe%‘_jmb%ep%aglﬂ?}g. "defﬂsiﬁ?(,agm §e (FRrOMEAY
ahot pl at eor ani n-Ti necuri ngappar at us, oratt Ac I ngt he sem conduct or
chip 18. 150n dhevnt hek hardn: Lbed folrepdngg Mekhedvimidesedifior Examples
attachnment of the sem conductor chip 18 using a resin filmfor die
bondi ng. of su@peuidposnl tepin tinelsdmicresrdunted.ac Hivpe 1poky qeltpoeyis,
on the pad 13 in the lead frame 12 via a resin filmfor die bondin
Then, they ar ehprekasglas tmﬁpéﬁaﬁmp@ueféﬁrttz&sawoﬁB¥P90%1§i¥fo1d§éE‘E%egf,sf
and then 2Qcured eating Jj.n.an oven. at 180 far.60.mn. s

In this i n\/entkflgﬁggri‘)?“?éc yBr el%%%cblfigi/teﬁg?rst'kllbélsgeg%logaﬁcfﬁéf %?orgm%rl%type
whose surface J it hys U RS EhiRcdBad S bRHaG e
the pad 13 in éfp%g?ﬁ%g‘gg%d#asﬁgdl Zggﬁdgéﬁreg?@éang tsfhenﬁgt he sur F%ce?gf%
the buffer coaddorg ddubtid bsd plasi@nbteabesbheRbRomaybe epdecbnpands.
advant ageous in that it rmakes the surface of the buffer coating film
26 coarse and, when ukieygiogpgbvt-adiesbakneyihads paeiqrably tHuygor dindted
excel I ent adhesiveness to_an epoxy encapsul ating resin by bein

to, 50 °C to 150 °C both inclusive, particularly 60 °C to 140 °C both
2 inclusive. When a melting point is within the above range,
low-temperature adnhesiveness can be particularxly improved.
The melting point can be evaluated from a summit temperature
in an endothermic peak in crystal melting when a temperature is raised
at a rate of 5 °C/min from room temperature using, for example, a
% differential scanning calorimeter.

A content of the above thermosetting resin is preferably, but

not limited to, 1 part by weight to 100 parts by weight both inclusive,



41 hydrophilic. Then, a bonding pad 20 in the sem conduct or
chip 18 is connected with the lead frame 12 via a bonding wire 22 as
usual . Then, electronic parts such as sem conductor chip are 5
encapsul ated with the cured encapsulating material 28, to provide a
sem conduct or device 10. Specifically, using a resin conposition for
encapsul ati ng, they can be cured/ nol ded by a common nol di ng nmet hod
such as transfer nolding, conpression nolding and injection nolding.
In the sem conductor device 10 obtainedjﬁy t he above 10 manufacturing
process, the buffer coating fi1'm 26 has an el asti ¢ nodul us
of 0.5 GPa to 2a6:{daabet b pareh Usi ¥eighRr € snakdt sOpd webghi Both @nédive
both inclusive at 25 C, the cured di e bonding nmateri al

16 has an el astbclOtogattgsbyofeilhiloiVebe tthed2(1MPai b otdini. ndihgsitne, content
preferably 5 MPa to 100 MPa both inclusive at 260 C, and

t he cured encapsubighindgheatierveatangs, Hest afesépbcecatbdoraisess o40® resin
MPa to 1200 MPa both incl usive, preferably 900 MPa to BOO MPa both

i nclusi ve at 26&6YE,°28n%F ¢HRFTEed material has a thermal expansion
CoeffICIentSOf 20 ppn”%%nggag g%%%%g?gg%gg%%Xgéngr%%ﬁ&gg#%gggéggg%%ghn

40 ppm bot h™ i ncl usi ve e product €€

modul us of the pcurednepeaRsl Al LndnFRLSH Bhof.a00 hOFERL SXPADMAR)

coefficient of the cured encapsulating material 287is 8000 to

both inclusive. These mxanges SR:hBec@pG GRjehat Bloyudo Fhine durdh agédie
sem conductor device of this invention, the buffer coating film 26,
the cured di e Bondidiggretiphdidlc felvanthasheucdureddiertbapegiiatdmige (DETA),
material 28 have_an el asticnodulus within the above ranges 47 so )
that excel | ent ta#ETYIBPYIEH-FEPE JAETR ST B Eex la e iaEhi% f8HPR] haromatic

UL D0 U 9B SRR B Ep SR ML SR

reference {MPDA) and diamincdiphenyl sulfone (DDS) and polyamides such as
dicyandiamide (DICY) and organic acid dihydrazides; acid anhydride
curing agants including alicyclic acid anhydrides (liquid acid
anhydrides} such as hexahydrophathalic anhydride (HHPA) and

B methyltetrahydrophthalicanhydride (MTHPA) andarcmaticacidanhydrides
such as trimellitic anhydride (TMA}, piromellitic anhydride (PMDA} and
benzophenone tetracarborylic acid (BTDA} ; and phenol curing agents such
as phenol resins. B&mong these, preferred are phenol curing agents;
specifically, bisphenols such as

20 bis(4-hydroxy-3, 5—dimethylphenyl)methane (generally called
tetramethylbisphenol F), 4,4'-sulfonyl diphenol, 4,4'-isopropylidene
diphencl (generally, calledbisphenold), bis (4-hydroxyphenyl)methane,
bis (2~-hydroxyphenyl}methane,
{2-hydroxyphenyl) (4-hydroxyphenyl)methane and a three-component

il mixture of bis(4-hydroxyphenyl)methane, bis(2-hydroxyphenyl)methane
and (2-hydroxyphenyl) (4-hydroxyphenyl)methane {for example, bisphenol

F-D, Honshu Chemical Industry Co., Ltd.); dihydroxybenzenes such as



to, but not limted to, Exanples, in which all blending rates are in
part(s) by weight. (1) Preparation of a resin conposition for buffer
coating "Preparation of a resin conposition for buffer coating
(A-1)>> 10A decyl nor bornene/ gl yci dyl methyl ether norbornene = 70/ 30
copol ynmer, Copolynmer (A-1) was prepared as foll ows. In a
thoroughly dried flask were placed ethyl acetate (917 g), cycl ohexane
(917g), decyl norbornene (192g, 0.82nol) and glycidyl nethyl ether

nor bornene (62 g, 0.35 nol), and the §¥sten1mas degassed 15 for 30

m n under a dry nitrogen gas. Into thé flask was added a sol ution of
9.36 g (19.5 mpl-hepferd Bigkel, TaLALASL diol and 1,4-benzene diol;

(bi st ol uene- bi sperfl uorophenyl -nickel) in 15 nL of toluene, and the

m xture was st tritgdratybafisnesr sushhasiris 21 6-reoppleet eidihevardans iienmers of
Then, a peracetic acid solution (975 mmol) was added. After stirring
for 2018 hour sdieczqaeotinlanes sheh @ﬁgbrﬁ-élm@mwphdyéﬁ@emn@ various
separ ated/ extracted. The organic sol vent | ayer was wash

di stilled wat etSTREEL: PRREETGRY Sélébeﬁ%tze%/ é’k?lf*eﬁ?%e'wd ‘l‘h‘bﬁbl?@fﬂﬁénol
was added t.o the organi ¢ _solvent | ayer pltate a _Cyg

ol efin resin insol ubl g ngfﬁtt%arp < ‘]’ﬁ%a reC|ngt%[ as (?O%arjufcu&aﬂy’
washed 25 wi th,ug % £81 and dr lg@ i Bs \é@&f@awy o2y g&%%céya&qu%@to
of the cyclic oIe In resin. e cyClic olefin resin thus prepared ha
a nol ecul ar \Aeowtequmlenalt@, 866 coMwaa A HION, ml&w&me, ard3c@arly 0.7
determ ned by GPC. 43 The conposition of the cyclic olefin resin was
decyl nor bor nenequiF@lem] % and wpdxylandrizahnomdusB3e oo asntetlenmiafeihe
by 1H NWMR To a solution of 228 g of the cyclic olefin resin
thus prepared FPPYARSE of Wb%}:féwswgpﬁw&hé%h%éﬁp@eam hsat resistance
4- et hyl ph nyl 1-neth odonlum

tetrakis(p nt a??%%?oﬁ?‘%ﬁ%cf %{ C% ﬁyr‘j‘ S Sh93E ¢ 5P a1 be prevented.
1-chl or o- 4- pr opoxy- QHEQS%%Q% (lglthéﬁ gss%tia@(l@h& Y Yesin £ilm for
phenot hi azi ne (0.054 g, 2.71x10-4 mol) and

3,5-di -t-butyl dfe bmﬁt{@gy&&gﬁdtpmamnﬁnsaﬁ@l@e al 87B3ing ,colp By livmm) o Amaher
10the resulting solution was filtrated with 0.2 gmfluororesin filter
to obtain a resmroyenpissivesestor buffer coating (A-1). qA resin

conposition for buffer coatin A-2)" A resin itio
for buffer coating (ATD§ %§E%§i@%ﬁ@%§§ E@PP‘B&ECEEE%ﬁﬁ%b S‘?Fﬁ?‘leFB%from

Bakel .,
Cg a? i Intge ( 2?-53) " Llllose)whlch aré Sgrf’&ara%tl fJ'pen.»uth aa‘tl{e%!)ﬁag'gz[@ pesg_g'xl (?lgré O£ pwlwée

resin) and an epoxy compound and adequately soluble in a solvent used
inpreparationof thepolyimide resin. Examplesof suchanagent include
vinyl-trichlorosilane, vinyl-triethoxysilane,
v-methacrylozypropyl-trimethoxysilane,

) v-glycidozypropyl-trimethoxysilane,
y-mercaptopropyl~trimethoxysilane,
N-B {aminoethyl)y-aminopropyl-trimethoxysilane,
N-} (amincethyl)y-aminopropylmethyl-dimethoxysilane,
y-aminopropyl-triethoxysilane and

% N-phenyl-y-aminopropyltrimethoxysilane. Preferred is
N-phenyl-y-aminopropyltrimethoxysilane in the light of adhesiveness.

A content of the silane coupling agent is preferably 0.01 parts



A resin conposition for buffer coating (A-3) was obtained by nethod
as well as the nethod of preparing (A-1) except the ratio of

decyl norbornene / glycidyl nethyl ether norbornene = 90/ 10.

xEval uation of an elastic nodulus of a buffer coating filnf

The resin conposition for buffer coating obtained as above-nentioned
was applied onto a silicon wafer using a spin coater and then dried
on a hot plate at 120 Cfor 5 mn, to obtain an applied filmwth a
t hi ckness of about 10 pm After -curing, a silicon wafer was diced
into pieces with a width of 100 nm and a?% est piece as a 25 strip

was i nmersed i 9 u r Iy j utjQ i Vi€t
the silicon wa e?e%f‘%z‘?} g@é%ﬁ%@%@sﬁ%&@rﬁ“& ieéci6 Ot"g l%‘%tf%%a%ig 1tlgasrt
pi ece as a filyy wEQmct HS 1b6skcPIRCRILINDORtALNE A ve ad BRS bhiasShy GBHHE
44 was determ ned by Tenshiron in accordance with JIS K-6760 to
obtain an SS caf wies tidraspyiiceh rasifaunghiensihel @sitéct fodithis th2Fafe,. good
The cured material ( the buffer coating film formed fronthe above
resi n conposi tadmsiomebafdamr be gahienpd( A- 1) had an el astic nodul us of

0.5 GPa. The buffer 5 coating filmforned fromthe above resin _
conposi tioff for buffeft dSa iR TAS2)PHRPrapeenhiy cthfdtheusesr 218 for
GPa. The buffer, coatjng filmforoed fromthe.above, resin conposition
for buffer coa‘?:'iengorlci&pg)a dl%?lg?a@%%l%auﬁlgée%’f tB.%r ?fq%% fove! fidkt
addition, the 1«,ee\églsg J.On as a package was not carry out because resin
conposition for buffer coating (A-3) hada probl em 10f or exposure. (2)
Preparation of a resiBzRa3keof thd £5118r ERANAS LhdRANL OFi Miees bahdisng)ver,
The conponents shown in Table 1 and a filler were bl ended and kneaded
at room t enper@ttanéud byidd, i sEdcasndgrichr esdridhe pagriiulath stamde filkers
50 pm 30 pnm) , to prepare a resin paste (B-1) and (B.-2). The resin
paste was #ef osifbdas §LbicpaeurPeraRbe PoaY Mg dastg AN S0FSH rPrearErachrr
eval uated for an elastigc .nodul as_at . hi.gh tenperature _as fol.lows.

Tabl e 1 shovs BREHGRIy T HERS RATECHESEVaTUStFon (PesTe THoFfitg oon be
table, a bl end%d]ghggtﬁpggvgdj part (s) by weight. 23"Starting

mat eri al s" The starting naterials used were as foll ows. -Bisphenol-A

type epoxy resin (Yuka saekht bpoxe €lerligdrridReOOATaB28pr@paxyriller)
equi val ent: 190; hereinafter, referred to as -Cresyl glycidyl ether
(Ni ppon KayakuiCorefénabbly, 58F-1¢t &puipd2B8eqiinmaitebit we2@e; to 100 parts by
hereinafter, referred to as "m p-CGE" , _
15 weight both inclusive, particularly 10 parts by weight to 50 parts by
welght both inclusive to 100 parts by weight of the thermoplastic resin.
When the content is within the above range, heat resistance and
adhesiveness can be improved.
An average particle size of the filler (particularly, an
D inorganic filler) is preferably, but not limited to, 0.1 pm to 25 pm
both inclusive, particularly 0.5 um to 20 um both inclusive., When the
average particle size is within the above range, heat resistance can
be improved and deterioration in adhesiveness of the resin film for
die bonding can be prevented.
P} The resin film for die bonding preferably contains a

thermoplastic resin, a curable resin and a silane coupling agent and,

if necessary, a filler.



D cyandi am de (hereinafter, referred to as "DDA" ) , Bisphenol-F
type curing agent (Dainippon Ink And Chem cals, 45 Incorporated,

DI G- BPF, epoxy equivalent: 156; hereinafter, referred to as "BPF"),
- 2- Phenyl- 4- net hy1- 5- hydr oxynet hyl i m dazol e ( Shi koku Chemni cal s

Cor poration, Curesol 2PAMHZ; hereinafter, referred to as

5"i m dazol e"), - Epoxy- cont ai ni ng pol ybut adi ene (N ppon Q|
Cor poration, E-1800; hereinafter, referred to as "E/1800"), and
-Silver powder: silver flake powder havig% an average particle size
of 3 pmand a maxi num particle size of 30'pm 10 uEval uati on net hod

for an elastic nodul ug,fi ra-Gu,ednERSIR Pasteplatesnedidie banrding in
material)" On a Teflon(r) sheet was applied a resin paste

wth a wi dth ofocdpsamas By lweagkt) of about 50 nm and a thickness of 200
gm and it was cured in an oven at 175 C for 30 min. Then, the cured
mat eri al was 15 r enovedohiam dhieheTefibl r§sighiset paridbprotedstedl (0ragta
test piece with a length of 20 nm The test piece was exani ned by a
dynam ¢ vi scoePaseiditt Sethelnadesivg - ysarEdy 1 PREGOh AREIMEs $BPaTts by
(Sei ko Instrunentﬁ IQ%})_a a‘freqy ncy of 10 Hz while raising a
tenperatur & frsoTBEPER B389 € a?™h rate of 5 Cmin, and then a

storage el astic 20 mgglo%en%tog% 1488 c8é+ﬁ%¥;aa{g%fk 1Mot eapld Sy AL@mt
shown in Table 1. (3) Preparation of a resin fil'm"Preparation of a
resin filmresid ogafheshyf @il RaNdicgsive, preferablyA ast ByWwaighs ko
(3-3) containing a resin solid in 43 % was prepared by dissol ving
87.0 parts by webgphis wfwedgpobyimimddusiesi. n Rirdh&Sxoae pof pemesderyesifhller
prepared by reacting 43.85 g (0.15 nol) of ) ] L
1, 3- bi s( 3- ami noEwEhoXRPrben 2B iacrmMnisui i lErehile gagtaingd in Appyrivhy Height
125. .1 I f W bi - an i i :
> 95 9 (1% 5torr[3)_0 poarté'I by &Pai% 1? b%t r}.?lg uogt.}é‘le? %q:la Qr'a'l’é%h%' gr!u.lt% ayn%elgl}é
to 50 parts by weight both inclusive to 100 parts by weight of the
thermoplastic resin. These ranges can be combined as appropriate.

Using a resin film for die bonding having such a composition,

a cured material can be obtained, which has an elastic modulus of 1
15 MPa to 120 MPa both inclusive at 25 °C.

A resin film for die bonding which can be used in this invention
canbeprepared, forexample, bydissolvingaresincompositioncontaining
the thermoplastic resin and the curable resin as main components and
appropriately containing the above additional components in a solvent

2D such as methyl ethyl ketone, acetone, toluene, dimethylformamide,
dimethylacetamide and N-methyl-2-pyrrolidone to give a varxnish, the
applying the varnish onto a mold release sheet using appropriate means
such as a comma coater, a die coater and gravure coater, drying the
sheet and removing the sheet.

) A thickness of the resin film for die bonding is preferably,

but not limited to, 3 um to 100 pm both inclusive, particularly 5 pm

to 75 pm both inclusive., When the thickness is within the above range,



(average nol ecul ar weight: 837) (Fuso Chemical Co. Ltd., &) as

di am ne conponents wth 93.07 g (0.30 nol) of 4,4" -oxydiphthalic

di anhydri de (MANAC I ncorporated, ODPA-M as an acid conponent);
hereinafter, referred to as "PIA"; Tg: 70C, weight average nol ecul ar
wei ght : 30,000) 5 as a thernoplastic resin; 8 7 parts by wei ght of
an epoxy resin (EOCCN-1020-80 (ortho-cresol novol ac type epoxy resin)
, epoxy equivalent : 200 g/eq. , Ni ppon Kayaku Co., Ltd., softening
point : 80C, hereinafter, referred to as '' EOCN')as a curable resin;
and 4.3 parts by weight of a silane couplling agent (a573, Shin-Etsu

Chem cal Co., d i.n 10N-net hyl - 2- pyrr.olidone (NVP). . A
resin varnish ( }%%éeggnﬁgrﬁcﬁgﬁoél éai}(%ajéei arsténgaﬁrix ‘%ﬁw@/‘c}ﬁ%‘glﬁr%’%}f%&egy
di ssol ving a polyi m dery gsidd frAad 81 ARk %idHadend Sﬁ'ancﬁreﬁ%ré?g ¥ for die
reacting 43.85 g (0.15 nol) of 1,3-bis (3-am nophenoxy) benzene

(Mtsui Chem cabfdidgn@hichARB) bivivlsBa kA5t He5p Rt kavemlibnofo 36, ug Bb 320
(3-am nopropyl ) pol ydi net hyl si | oxane (average nol ecul ar wei ght: 837)
(Fuso Chem cal vBabottt thgluElye MS24h “apiines aosenea ts cidiie 98 Ofergobhs3c
mol ) of 4,4 ' -oxydiphthalic dianhydride (MANAC | ncorporated, ODPA-M
as an aci d tonpéabht(Partistéapaft erpolyahiser seping ahibPring, emugllay &ov
wei ght aver age | ecul ar wei ght: 30,000) jn_23N-nethyl-2-pyrrolidone
(NVP) " Pr opar a1 O GERoF CAPR CFPSHAFSRe (LA SRaT RGeS Vit the therpggetting

above resin varnj ; ied I yl ter epht hal film
(M t subi shi Poﬁ%“s e{p@%ﬁa%g%%ls’bo%gte%gf %g%‘gl Sggf\’?oﬁﬁﬁﬁf%‘?ﬁtﬁ%c fiéss:
50 gm as a prokefddanee fArindifisAGert <6 OMBCGRAKSE : AN Pa NS Ahe heat
180 C for 10 min. Then, the polyethylene terephthalate fiLmas a
protective fil mppasprieetlechd)asicht ddpandingesithe ftibes dHtrhedine rhendstig resin
with a thickness of 25 pm 47 "Evaluation nethod for an elastic

modul us of & c@pedhecdisnmdsdtiiia resiredteliredunenalishgesrmtes tallpw efpeticity
resin filmfor die bonding was cured in an oven at 180 C for 60 rain.
The cured mat et A I PERAHTTEG “HPHHTSLe TR+ Sft H 9B L emPosg b A5 ghance
dynam c viscoelastjcity qeasuring apparatus at a frequency

Resin composition for encapsulating

A resin composition for encapsulating used in this invention
15 contains anepoxy resin, aphenol resincuringagent, acuring accelerator
and an inorganic filler as main components. Furthermore, it is
characterizedinthat acuredmaterial cbtained fromthe resin composition
has an elastic modulus of 400 MPa to 1200 MPz both inclusive at 260
°C and has a thermal expansion coefficient of 20 ppm to 50 ppm both
XD inclusive at 260 °C, and the product of the elastic modulus at 260 °C
of the cured material and thermal expansion coefficient at 260 °C of
the cured material is 8000 to 45000 both inclusive.
An elastic modulus of a cured material is determined in
accordancewithJISK6981l1lasabendelasticconstant. Athermal espansion
5 coefficient of a cured material is measured by TMA (Thermo Mechanical
Analysis) at a rising temperature rate of 5 °C/min, and specifically

can ke determined from a thermal expansion coefficient in a TMA curve



of 10 Hz while raising a tenperature from-100 Cto 330 Cat a rate

of 5 Cmn,

and then a storage el asti ¢ nodulus at 260 C was

cal cul ated. The blending rates and the results are shown in Table 1
10Table 1 Table 1 B-1 B-2 8-3 8-4 SPA 13.0 13.0 BPF 6.7 4.1 Pl A

1

B

32

obtained at 280 °C.

An epoxry resin used in a resin composition for encapsulating
of this invention is selected from general epoxy-containing monomers,
oligomers and polymers; for example, bisphenol type epoxy resins,
biphenyl type epoxy resins, stilbene type spoxy resins, hydroguinone
itype epoxy resins, ortho-cresol novclac type epoxy resins,
triphenolmethans type epoxy resins, phenolaralkyl type (containing a
phenylene or diphenylene moiety) epoxy resins, naphthalene~containing
epoxy raesins and dicyclopentadiene type epoxy resins, which can be used
alone or in combination. For achieving lower elasticity at high
temperature, preferred is a resin having a flexible structure such as
a dicyclopentadiene type epoxy resin, but such a low elastic resin at
high temperature is high thermal expansion at high temperature, leading
todeterioration incrack resistance. It is, therefore, alsonecessary
to reduce thermal expansion coefficient by increasing a filler and to
reduce viscosity of the epozy resin. Thus, for achieving lower
elasticity at high temperature and lowexr thermal expansion coefficient
at high temperature, it is preferable to use an epoxy resin exhibiting
good balance between flexibility and flowability at high temperature
such as biphenyl typs epoxy resins, bisphenol type spoxy resins and
phenclaralkyl type epoxy resins. A plurality of, but not a single,
epoxy resins can be mixed to achieve good balance between flexibility
and flowability.

A phenol resin curing agent used in a resin composition for
encapsulating in this invention is selected irom general mononmers,
oligomersandpolymershavingat least twophenolichydroxy groups capable

of form a crosslinked structure by reacting with the above epoxy resin;



87.0 100 mp-CGE 8.3 7.5 DCA 0.2 0.2 ECCN 8.7

16

15

33

forexample, phenol novolac resins, cresol novolacresins, phenolaralkyl
{containing a phenylene or biphenylenemoiety) resins, naphthol-aralkyl
rasins, itriphenolmethane resins and dicyclopentadiens type phenol
resins, which can be used alone or in combination. Asinanepoxy resin,
for achieving low elasticity and low thermal expansion coefficient at
high temperature, it is preferable to use a phencl resin exhibiting
good balance betw=en flexibility and flowability at high temperature
such as phenolaralkyl resins and naphtholaralkyl resin. A plurality
of, but not a single, phenol resins can be mixed to achieve good balance
between flexibility and flowability.

For the epoxy and the phenol resins used in a resin composition
for encapsulating in this invention, an equivalent ratio of the number
of epoxy groups in the total epoxy resins to the number of phenclic
hydroxy groups in the total phenol resins is preferably 0.5 to 2 both
inclusive, particularly 0.7 to 1.5 both inclusive. Within the above
range, deterioration in moisture resistance or curability can be
prevented.

A curing accelerator used in a resin composition for
encapsulating in this invention is a compound which can be a catalyst
in a crosslinking reaction between the epoxy resin and the phenol resin;
for example, but not limited to, amine compounds such as
1,8-diazabicyclo(5, 4, 0)undecene~-7 and tributylamine;
organophospherous compounds such as triphenylphosphine and
tetraphenylphosphonium tetraphenylborate; and imidazole compounds such
as 2-methylimidazole, which can be used alone or in combination.

Therearenoparticular restrictions to the type of an inorganic

filler used in a resin composition for encapsulating in the present



| m dazole 0.2 0.2 E-1800 1.6 Si | ane coupling agent 4.3 Silver
powder 70.0 75.0

1

15

34

invention, and materials commonly used as an encapsulating material
can be used; for example, fused silica, crystal silica, secondary
condensed silica, alumina, titanium white, aluminum hydroxide, talc,
clay and glass fiber, which can be used alone or in combination of two
or more. Particularly preferred is fused silica. Both crushed and
spherical fused silica can be used, but it is preferable to mainly use
spherical silica for increasing a blending rate and minimizing increase
in a melt viscosity in an epoxy resin composition. Furthexmore, for
increasing a blending rate of spherical silica, it is desirable to make
aparticle size distribution of the spherical silicawider. Ablending
rate of the total inorganic fillers is preferably 80 wt% to 95 wi% both
inclusive in the light of balance between moldability and reliability.
A blending rate within the above range can result in preventing
deterioration in crack resistance due te increase in a thermal expansion
coefficient at high temperature or deterioration in flowability .
Increase of the filler tends to increase an elastic modulus at high
temperature while reducing a thermal expansion coefficient at high
temperature. Forachievinglowerelasticityandlowerthermal expansion
coefficient at high temperature by improved crack resistance, it is,
therefore, important that the amount of the filler, the epoxy resin
and the phenol curing agent are properlycombined torealize goodbalance.

When necessary, an epoxy resin compesition used as a resin
composition for encapsulating in this invention may appropriately
contain, in addition to an epoxy resin, a phenol resin curing agent,
acuringacceleratorandaninorganic filler, various additives including
a flame retardant such as brominated epoxy resins, antimony oxide and

phosphorous compounds; an inorganic ion exchanger such as bismuth oxide



El astic nmodulus (260 C)IMPal 50 150 6 <1 (4) Preparation of a resin
conposition for encapsul ati ng The conponents were m xed at
roomtenperature by a mxer , kneaded two rolls at 70 to 120 C

cool ed and then pulverized to give an epoxy 15 resin composition for
encapsul ating. There will be described principal raw materials
conponents used and a property evaluation nethod for a resin
conposition obtained. "Raw materials used for an epoxy resin
conposition for encapsul ati ng" -Epoxy resin 1. a phenol aral kyl type

epoxy resin having a 48 bi phenyl ene noB&ty (N ppon Kayaku Co., Ltd.,
NC3000P, softeﬂhp tgpg

i PhoCageRR QY i yp2d) Q |
elh) e h%ggl—% ggch l’—trE{Rﬁ ﬁ%{x §8Ldk;
2: an ortho- crégor “hovol ag %ﬁbé;epoxy resi ﬁ%:unﬁFb chem ca 5%0., ’
Ltd., ESCN195LAcosRihend sBal 48 darbSih] RREXYcAICHERALA R B+t component
- Epoxy resin 3: aphenol phenyl aral kyl typeepoxyresin (Mtsu
Cheni cal s, | ncsuchzsX¥iCidine €k badknyicooe ntbbeb8Ca mbldiradrysespahaginentral
236), Phenol resin 1: a phenol aral kyl resin having a bi phenyl ene 1D
noi ety (Mei wa Wxest i syrkhefiist vaxes, ligter faVpHagBB18%! thelt Bafagspdismnd
65 C, hydroxy equivalent: 203), . , o
5 ° parafiins; and an antioxidant. Furthermore, an inorganic filler may
be, if necessary, pre—-treated with a coupling agent, an epoxy resin
or a phenol resin. Such pre-treatment can be effected, for example,
by dissolving the components in a solvent and then removing the solvent;
ordirectlyaddingthe componentstothe inorganicfillerandthentreating
10 themixturebyablender. BAmongtheseadditives, additionofalow-stress
component such as silicone oils and silicone rubbers tends to reduce
anelasticmodulus at high temperature and to increase a thermal expansion
coefficient at a higher temperature. Thus, a blending ratioc can be
properly adjusted to improve crack resistance, where a combination of
15 the filler amount, an epoxy resin and a phenol resin curing agent must
be well-balanced.

Inthe resincomposition forencapsulatingcontainsepoxryresing
and phencl resins such that an equivalent ratio of the number of epoxy
groups in the total epoxy resins to the number of phenolic hydroxy groups

2 in the total phenol resins is 0.5 to 2 both inclusive, preferably 0.7
to 1.3 both inclusive, and contains an inorganic filler in an amount
of 80 wt% to 95 wt% both inclusive in the resin composition. These
ranges can be combined as appropriate.

Aresincomposition for encapsulating having sucha composition

2 can provide a cured material (a cured encapsulating material) having

an elastic modulus of 400 MPa to 1200 MPa both inclusive at 260 °C and

a thermal expansion coefficient of 20 ppm to 50 ppm both inclusive at



- Phenol r esi n2: aphenol phenyl ar al kyl resi n(M t sui Chem cal s, Inc.
XLC-4L, softening point: 65 C, hydroxy equivalent. 175 Q),
Phenol resin 3. a phenol novolac resin (softening point: 1580 C,

hydr oxy equi val ent: 105), Spherical fused silica:
average particle size: 20 pm Tri phenyl phosphi ne,
Coupl i ng agent: y-glycidyl propyl-trinmethoxysilane,

Car bon bl ack, - Carnauba wax, and Low stress nodifier:

average particle size: 5 pm a mxture é%f NBR powder and tal c.
"Eval uati onnmet hod for physical properti€s of a cured resin

conposi tion f%orggefaa%auil,b%%”ogi}léﬁn %3§?§edefgsgcﬁesrwdaawgnmgm' %%pa%&on

-TM A (al, a2, catrans g machine was use 0 no a

cured materi alooBaMicREndi: BERRORS 48000l BotN dhctudiex 4 nmm under the
conditions of a nold tenperature: 175 C, an injection pressure: 6.9

49 MPa and a curing tihaesroférises: tideuesd excapatibriialy maasripdsis muovéded
at 175 C for 2 hours and was subjected to TMA neasurenent at a rising
t enperat ure r ayve' tfe brdduat vt vhetdieshid medpian sitodb0cef dieamtls expangforC
and 260 C on the TMA curve obtained was al and a2 respectively, and 5
a gl ass transicepfiisipel at o8 CTQI" W8 RIBERAI M AURFIREHdI niF &f fPogsible to
tenperature at a{}?.i n% rsecti&naof;oagg‘ggnt lines at 60 C and 260 C.

Bend el astic rBdtiUs 1?12%683 - ®8etermined in accordance with JI'S K

6911. A transfer nol dijag JIRCH 06 WRSorh/SEk 40 R &k BnsBIBdoNBhSS kM the
havi ng di nensions of 80 mmx 10 mm x 4 nun under the conditions of a

10 nol d tenpenabir@iand s GoudinkNfLebtSrpr €800 E 156/ 1VPa @Bl that of
curing time: 90 sec. The cured material was post-cured at 175 C for 2

hours and was thabpestedapsnibeimpreltasidlc nBreds areddsyedminetien Zggee:
Table 2 show the blending rates and the results. In the tahle, a
bl endi ng 4t e the quﬁecbg_lpct'ap@g}atayg \‘N@T—?ﬁﬂ-ﬁl anghe silicon chip or the lead frame

(hereinafter, optionally referred to as "between members”} may be
generated by the stress caused by the heat expansion difiference in
mounting. The inventors studied zealously the generation of
delamination in relation to the characteristicof a cured encapsulating

15 material byusing stress analysis procedures suchas FEM (finite element
method) . In the result, the inventors discovered need of reducing
the above-mentioned stress to suppress the delamination between
materials, that is

i) The thermal expansion coefficient difference between

20 nmembers is reduced,

ii) The elastic modulus of each members 1s reduced. The
inventors studied further zealously. In the result, the inventors
discovered that suppressing the generation of delamination becomes
difficult so that being not able to reduce the above-mentiocned stress

%5  when the other side was a large value even 1f only above-mentioned
i) or ii} was small values. In a word, the generation of delamination

between members can be suppressed by satisfing both above-mentioned
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i} and ii).

The relation of the stress generated betwesen members and
above-mentioned 1) and ii) is able to be simply provided by representing
property of cured material as "the product of the elastic modulus at
260°C and thermal expansion coefficient at 260 °C¥ in present invention.
In addition, the stress is able to be sufficiently reduced because the
thermal expansion coefficient difference between the silicon chip or
the lead frame and the cured encapsulating material becomes lowers
enough and the elastic modulus of each members becomes small enough
by making value of the product to a spscified range. Therefore, the
delamination can be suppressed to effective. In addition, the lower
1imit is 8,000 or more because the elastic modulus is preferably higher
so that the encapsulating materials is desired for the high mechanical
characteristic. In addition, for the cured encapsulating material,
more than certain value of the mechanical strength that
encapsulating/melding isenabled is required. Fromthatpointofview,
a lowexr Yimit value of the elasticemodulus that having a high correlation
with the mechanical strength is needed 8,000 or more.

For obtaining a cured material having an elastic modulus of
400 MPa to 1200 MPa both inclusive at 260 °C and a thermal expansion
coefficient of 20 ppm to 50 ppm both inclusive at 260 °C, and the product
of the elastic modulus and thermal expansion coefficient is 8000 to
45000 both inclusive, it is more preferable to use an epoxy resin
exhibiting good balance between flexibility and f£lowability at high
temperature such as biphenyl type epoxy resins, bisphenol type epoxy
resins and phenclaralkyl type epoxy resins and/or a phenol resin

exhibiting good balance between flexibility and flowability at high
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temperature such as phenolaralkyl resins and naphtholaralkyl resins.
furthermore, itisdesirabletousespherical silicahavingwiderparticle
size distribution to increase the content of the total inorganic fillers
in the whole epoxy resin composition to as high as about 80 wi% to 95
wt% both inclusive. Alternatively, as long as a linear expansion
coefficient at 260 °C is below the upper limit, a low—stress component
such as silicone oils and silicone rubbez;s may ba added to reduce an
elastic modulus at 260 °C.

A resin composition for encapsulating in this invention is
prepared by blending an epoxy resin, a phencl resin curing agent, a
curing accelerator, an inorganic filler and other additives at room
temperature; melt-kneading by kneading means including an extruder such
as rollers and a kneader; and, afier cooling, pulverizing the mixture.

Method for manufacturing a semiconductor device

There will be described a method for manufacturing a
samiconductor device using the resin composition described above, but
this invention is not limited to the process below.

First, a semiconductor chip 18 whose surface is coated with
a buffer coating £ilm 26 is prepared.

Specifically, aresincomposition for buffer coating is applied
to a proper base such as a2 silicon wafer, a ceramic substrate and an
aluminum substrate, On the surface of the base, theremay be opticnally
formed a plurality of bonding pads 20 and a passivation £iim 24 filling
the space between the bonding pads 20. The composition can be applied,
for example, by spin coating using a spinner, spray coating using a
spray coater, immersion, printing or roll coating.

After drying the applied film by pre-baking at 90 to 140 °C,
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a desired pattern is formed by a common exposure process. An actinic
ray used for irradiation in the exposure process may be X-ray, electron
beam, UV-ray or visible ray, but preferably has a wavelength of 200
to 700 nm,

After the exposure, the applied film is baked. This step can
increase a reactionrate of epoxycrosslinking. Atemperaturecondition
of the baking is 50 to 200 °C, preferably 80 to 150 °C, more preferably
90 to 130 °C.

Next, unexposed parts are removed by dissolving them in a
stripper to obtain a buffer coating film 26 having a relief pattern
where & bonding pad 20 has an opening whose bottom is exposed. Examples
of such a stripper include hydrocarbons including alkanes and
cycloalkanes such as pentane, hexane, heptane and cyclohexans; and
aromatics such as toluene, mesitylene and xylene. It may be a terpene
such as limonene, dipentens, pinene and mecline; or a ketone such as
cyclopentanone, cyclohexanone and 2-heptancne. Preferredisanorganic
solvent containing these with an appropriate amount of a surfactant.

Development can be conducted by an appropriate method such
as spraying, paddling, immersion and sonication. Then, the relief
pattern formed after development is rinsed. A rinseagent isanalcohol.
Next, the pattern is heated at 50 to 200 °C for removing the remaining
developing solution and rinse agent, to obtain a highly heat-resistant
final pattern in which epoxy groups have been further cured. Then,
the patterned silicon wafer can be diced into small pieces, to provide
a semiconductor chip 18 whose surface is coated with a buffer coating
film 26. A film thickness of the buffer coating £ilm 26Dfilm may be

about 5 um.
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Then, the semiconductor chip 18 is attached onto a pad 13 in
a lead frame 12 via a resin composition for die bonding.

First, there will be described a method for attaching the
semiconductor chip 18 using a resin paste as the resin composition for
die bonding.

Specifically, the resin paste for die bonding is applied onto
the pad 13 in the lead frame 12 by, for example, .point application using
a multipoint or single-point needle, line application using a
single-point needle, screen printing or stamping. Then, the
semiconductor chip 18 whose surface is coated with the buffer coating
film 26 is mounied on the pad 13. Then, in accordance with a known
method, the resin paste is cured by heating in, for example, an oven,
ahotplateoranin-linecuringapparatus, forattachingthe semiconductor
chip 18.

On the other hand, the following method is used for attachment
of the semiconductor chip 18 using a resin film for die bonding.

Specifically, the semiconductor chip 18 is placed on the pad
13 in the lead frame 12 via a resin film for die bonding. Then, they
are pressed at temperature 80 to 200 °C for 0.1 to 30 sec, and then
cured by heating in an oven at 180 °C for 60 mim.

In this invention, it is preferable that the semiconductor
chip 18 whose surface is coated with the buffer coating £ilm26 is placed
on the pad 13 in the lead frame 12 and cured, and then the surface of
the buffer coating film 26 is plasma-treated. Plasma treatment is
advantageous in that it makes the surface of the buffer coating film
26 coarse and, when using oxygen-containing plasma, resulting in

excellent adhesiveness to an epoxy encapsulating resin by beaing



55 Tg [DC] 130 125 135 150 Elastic nodulus E (260C) [MPra] 800 1100
1600 1000 a2 X E 30400 44000 46500 55000 Package eval uation met hod
Exanples 1 to 4 and Conparative Exanples 1 to 7

10

16

41
hydrophilic.

Then, a bonding pad 20 in the semiconductor chip 18 is connected
with the lead frame 12 via a bonding wire 22 as usual.

Then, electronic parts such as semiconductor chip are
sncapsulated with the cured encapsulating material 28, to provide a
semiconductor device 10. Specifically, using a resin composition for
encapsulating, they can be cured/melded by a common molding method such
as transfer molding, compression molding and injection molding.

In the semiconductor device 10 obtained by the above
manufacturing process,

the buffer coating £film 26 has an elastic modulus of 0.5 GPa
to 2.0 GPa both inclusive, preferably 0.5 GPa to 1.0 GPa both inclusive
at 25 °C,

the cured die bonding material 16 has an eslastic modulus of
1 MPa te L20MPa both inclusive, preferably 5MPa to 100 MPa both inclusive
at 260 °C, and

the cured encapsulating material 28 has an elastic modulus
of 400 MPa to 1200 MPa both inclusive, preferably 400 MPz to 800 MPa
both inclusive at 260 °C, and the cured material has a thermal expansion
coefficient of 20 ppm to 50 ppm both inclusive, preferably 20 ppm to
40 ppm both inclusive at 260 °C, and the product of the elastic modulus
of the cured encapsulating material 28 and thermal expansion
coefficient of the cured encapsulating material 28 is 8000 to 45000
both inclusive. These ranges may be appropriately combined.

In the semiconductor device of this invention, the buffer
coating f£ilm 26, the cured die bonding material 16 and the cured

encapsulatingmaterial 28have anelasticmoduluswithin the above ranges,



5There will be described a nethod for assenbling a package and an
eval uati on nethod. The results are shown in Table 3. "Application of
a resin conposition for buffer coating to a sem conductor chip" The
prepared resin conposition for buffer coating was applied ID on a
slicon wafer fornmed a circuit by using a spin coater and dried on a
hot plate at 120C for 5 mn, to give an applied filmwith a thickness
of about 10 In. The applied filmwas exposed at 300 m T/cnR2 through a
reticule by an i-ray stepper exposing maghi ne NSR-4425i (N kon
Corporation), Then, the filmwas heated on a hot plate at 100 C for
154 min, to acgelenate-A)ehosati NohAg: Rafdd QBsiRahAe c8XNRSechiaked in
It was then imrersed in |inonene for 30 sec, to dissolve/renove 51

t he unexposed mRartingasinghenchiinsed wiibbr] sepuepyy @l sohek faraP0icy.
sec. Consequently, it was observed that a pattern was forned.

The cyclic olefin resin filmwas treated by oxygen plasm using a

pl asma machi ne (OPM EMLO0OO, Tokyo Ohka Kogyo Co. Ltd. ) under the
5condi ti ons ofEX8WEL#Ft : 400W period: 10 min, oxygen flow rate: 200

scan. "Method for nounting a semc uctor .chip.using.a resin ste"
On a 160-pfn LQFP (Lo"k‘)olﬁrWﬂﬂew@H@Q SatP ey &%&lﬁﬁﬁﬁ’%@‘ar FéreRce
buf f er- coat ed ,semi conduct or, _chi a Sk f th 1 =.Ghip: .
7 O oRese orkied WhnbRaRasE: O s 295 SRRMNG BleTbR oo
resin 10 paste.fofs)di,e .RApging, and it was cured in an oven under the
curing conditions: rising fromroomtenperature to 175 C for 30 mn
and t hen mai nt@h nprgaddtibhSoiCal 6&si30 ctipbsiidrhFek nessemicottiegcur ed
resin paste was about 20 urn. "Method for nounting a sem conduct or
chip using a r&sepadeiion of52 Gainmemspeicion oy hHesi s@ting nidrs)»
attached the rear surface of a wafer with a t_hiqkn_ess of .0.35 rr_rpnﬁ)t/ 0
150 C, to §ive a waf &t RFYHOZROGWRBSTAVEIFYY ARthieRtoeT BPTPRESHS Tl 8
attached on the fac f S| i T, i conduct or waf er
with the adhesﬁo\?éf#n}efmecv\(%gl%%egg??uk%{se&%%ép&dci&ﬁgégggv\ﬁét a spindle

frequency of 30,000 rpm.anth@3ughiGi AgisPeesholeR) phFdsesti ghatata (617
mnm X 7 mm sem conductor chip wwth the dicing filmand the adhesive

film The dicigg <heeiexans (pregsedeaypnbriométe (Y2ay, SW2imie and oppeidyl
the dicing filmfromthe adhesive film_ The resulting sem conduct or
chi p with t he meithes ievlees nerhoRag il €2 Horfdéd Mgy pred SR YSEeR yag degassed
160-pin L 5P a lZﬂ%o C and SN for 1.0 sec, %ng ;ngg Zi&aléra%% ci;{Qs%Tution
oven under®t he" &g CEREAT SRS T S Ry oM P OOM t eifpet At tr e
of 9.36 g {19.5 mmol} of a nickel catalyst
(bistoluene-bisperfluorophenyvl-nickel) in 15 mL of toluene, and the
mixture was stirred at 20 °C for 5 hours to complate the reaction. Then,
a peracetic acid solution (975 mmol) was added. After stirring for
2 18 hours, the agueous and the organic solvent layers were
separated/extracted. The organic solvent layer was washed with
distilled weter three times and ssparated/extracted. Then, methanol
was added to the oxganic solvent layer, to precipitate a cyclic olefin
resin insoluble in methanol. The precipitate was collected, washed
% with water and dried in vacuo to obtain 243 g (yield: 96 %) of the cyclic

olefin resin. The cyclic olefin resin thus prepared had a molecular

weight, Mw = 115,366, Mn = 47,000, Mw/Mn = 2.43 as determined by GPC.




to 180 C for 30 min and then maintaining at 180 C for 60 m n.
"Process for nolding a package using a resin conposition for 52
encapsul ati ng" Al160-pin LQFP with a sem conductor chip was
encapsul ated/ nol ded with a resin paste or resin filmusing a transfer
nmol di ng machi ne under the conditions: nold tenperature: 175 C,
injection pressure: 6.9 tvaa 5 and curing tine: 90 sec, and then
post-cured at 175 C for 2 hours to give a sanple. "Evaluation nethod
for anti-solder reflow resistance" Each,gf sixteen sanples was
treated under the conditions of 85 C and 60 %relative humdity for

168 hours and &j. go.?c[ga%isli%?oro/ OF @f’l@kiréﬁ@mmegmgéiﬁ%ﬂs%ec i@lﬁ)z@gi‘ﬂe%e: 38%ho1s

then treated by IR ow (260 C)"for 10 sec. e sa es were

observed for i nRRABregehk@Chsrantbnsar3usLd REeddrehatlecdds) drnat i on by an
ultrasonic test equi pnment. Wen the |ocation of interfacial del

am nation was identifi®da byliaionbf 288 grifctHeastcléquil pitentesintrhes prepared
| ocati on thereof was identified by cross-sectional observation. 15
Packages with dn Béherof cgckhwsiromaphtbalgmeoyrr=ofddest i ous i nterfaci al
del ami nati on were rejected as _defective. Wen _the nunber of defective

packages was " ethyIRRRvdx T BsEed YAt/ RtV 9B ER3 Tabl e 3

Exanpl e Conparative Example, 1 ophenyliborate (0.2757 g, 2.71x10* mol),
1-chloro-4-propoxry-9H-thiozanthone (0.826 g, 2.71x10™ mol),
phenothiazine (0.054 g, 2.71x107™ mol} and
3, 5~di-t-butyl-4-hydroxyhydrocinnamate (0.1378 g, 2.60x10™ mol), and

10 the resulting solutien was filtrated with 0.2 pm fluororesin filter

to obtain a resin composition for buffer ceoating {(A-1).
«A resin composition for buffer coating (A-2)»

A resin composition for buffer coating (A-2) was used CRC-60861
{Product name, Sumitomo Bakelite Co., Ltd.)

15 «Preparation of a resin composition for buffer coating (A-3}»

A resin composition for buffer coating (2-3) was obiained by
method as well as the method of preparing (A-1) except the ratio of
decvlnorbornene / glycidyl methyl ether norbornene = 50/10.
«Bvaluation of an elastic modulus of a buffer coating f£ilms

p.A The resin composition for buffer coating cbtained as
above-mentioned was applied onto a silicon waier using a spin coater
and then dried on a hot plate at 120 °C for 5 min, to obtain an applied
film with a thiclkness of about 10 um. After curing, a silicon wafer
was diced into pieces with a width of 100 mm, and a test piece as a

5 stripwas immersed in a 2 % agueous hydrofliuoric acid solution todissolve

the silicon wafer substrate. Tt was washed and dried to obtain a test

piece as a £ilm. For the test piece thus obtained, a tensile strength
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was determined by Tenshiron in accordance with JIS K-6760 to obtain
an S8 curve, from which a Young's elastic modulus (25 °C}. The cured
material {thebuffercoatingfilm) formed fromtheabove resincomposition
for buffer ceating (A-1} had an elasticmodulus of 0.5 GPa. The buffer
coating film formed from the above resin composition for buffer coating
(A—-2) had an elasticmodulus of 3.5 GPa. Thebuffer ceating film formed
from the above resin composition for buffer coating (A-3) had an elastic
modulus of 0.2 GPa. In addition, the evaluation as a package was not
carryout because resin composition forbuffer coating (A-3) hadaproblem

for exposure.

{2} Preparation of a resin paste (a resin composition for die bonding)
The components shown in Table 1 and a filler were blended and
kneaded at rocm temperature five times using three rolls (roll distance:
50 um/30 pm) , to prepare a resin paste (B-1) and (B-2). The resinpaste
was defoamed in a vacuum chamber at 2 moHg for 30 min, and then evaluated
for an elastic modulas at high temperature as follows. Table 1 shows
blending rates and the evaluation results. In this table, a blending
rate is in part(s) by weight.
«Starting materials»
The starting materials used were as follows.
-Bisphenol-A type epoxy resin (Yuka Shell Epoxy Co., Ltd.,
EPICOAT 828, epoxy equivalent: 190; hereinafter, referred to as "BPA"),
-Cresyl glycidyl ether (Nippon Kayaku Co., Ltd., SBT-H, epoxy
squivalent: 206; hereinafter, referred to as "m,p-CGE"},
-Dicyandiamide (hereinafter, referred to as "DDR"),

-Bisphenol-F type curing agent (Dainippon Ink And Chemicals,
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Incorporated, DIC-BPE, epoxy equivaleni: 156; hereinafter, referred
to as "BPF"),

-2—-Phenyl-4-methyl-5-hydroxymethylimidazole (Shikcku
Chemicals Corporation, Curesol 2P4MHZ; hereinafter, referred to as
"imidazole"),

~Bpoxy-containing polybutadiene (Nippon 0il Corporation,
E-1800; hereinafter, referred to as "E/1800"), and

~Silver powder: silver flake powder having an average particle
size of 3 m and a maximum particle size of 30 pm.

«FEvaluation methed for an elastic modulus of a cured resin paste (a
cured die bonding materiall»

On a Teflon® sheet was applied a resin paste with a width of
4 mm, a length of about 50 mm and a thickness of 200 pm, and it was
cured in an oven at 175 °C for 30 min. Then, the cured material was
removed from the Teflon® sheet and processed into a test piece with
a length of 20 mm. The test piece was examined by a dynamic
viscoelasticity measuring apparatus (trade name:DMS6100 (Seiko
Instruments Inc) ) at a frequency of 10 Hz while raising a temperature
from —100 °C to 330 °C at a rate of 5 °C/min, and then a storage elastic
modulus at 260 °C was calculated. The results are shown in Table 1.
{3) Preparation of a resin film
«Preparation of a resin film resin varnish for die bonrding»

A resin varnish (B-3) containing a resin solid in 43 % was
prepared by dissolving 87.0 parts by welght of a polyimide resin PIA
{a polyimide resin prepared by reacting 43.85 g (0.15 mol) of
1, 3-bis {3-aminophenoxy)benzene {Mitsui Chemicals, Inc., APB} with

125.55 g {0.15 mol} of o,n-bis(3~aminopropyl)polydimethylsiloxane
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(average molecular weight: 837) (Fuso Chemical Co. Ltd., 69) as diamine
components with 93.07 g (0.30 mol) of 4,4'-oxydiphthalic dianhydride
(MANAC Incorporated, ODPA-M) as an acid component); hereinafter,
referred to as "PTA"; Tg: 70 °C, weight average molecular weight: 30, 000)
as a thermoplastic resin; 8.7 parts by weight of an epoxy resin
{EOCN~1020-80 {ortho~cresol novolactype epoxy resin) , epoxyequivalent:
200 g/eq., Nippon Kayaku Co., Ltd., softening point: 80 °C; hereinalter,
referred to as "EOCN")as a curable resin; and 4.3 parts by weight of
a silane coupling agent (KBM573, Shin-Etsu Chemical Co., Ltd.) in
N-methyl-2-pyrrolidone {NMP}.

A resin varnish (B-4) containing a resin solid in 40 % was
prepared by dissolving a polyimide resin PIA (a polyimide resin prepared
by reacting 43.85g {0.15mol) of 1, 3-bis {3-aminophenozy)benzene (Mitsui
Chemicals, Inc., APFBR) with 125.55 g (0.15 mol) of
o, @-bis (3-aminopropyl) polydimethylsiloxane (average molecular
weight: 837) (Fuso Chemical Co. Ltd., G9) as diamine components with
93.07 g (0.30 mol) of 4,4'-oxydiphthalic dianhydride {MANAC
Incorporated, ODPA~M} as an acid component); hereinafter, referred to
as "PIR"; Tg: 70 °C, weight average molecular weight: 30,000} in
N-methyl-2-pyrrolidone (NMP) .

«Preparation of a resin film for dis bonding»

The above resin varnish was applied on a polyethylene
terephthalate film (Mitsubishi Polyester Film Corporation, CatalogNo.
MRX50, thickness: 50 um) as a protective film using a comma coater and
was dried at 180 °C for 10 min. Then, the polyethylene terephthalate
film as a protective film was peeled to obtain a resin film for die

bonding with a thickness of 25 um.
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«Evaluation method for an elastic modulus of a cured resin £ilm {a cured
die bonding material)»

The resin f£ilm for die bonding was cured in an oven at 180
°C for 60 min. The cured material was examined with a test length of
20 mm by a dynamic viscoelasticity measuring apparatus at a frequency
of 10 Hz while raising a temperature from —-100 °C to 330 °C at a rate
of 5 °C/min, and then a storage elastic modulus at 260 °C was calculated.

The blending rates and the results are shown in Table 1.

Table 1
Table 1

B-1 B-2 B-3 B-4
BPA 13.0 13.0
BPF 6.7 4.1
PIA 87.0 100
m,p—CGE 8.3 7.5
DDA 0.2 0.2
EOCN 8.7
Imidazole 0.2 02
E-1800 1.6
Silane coupling agent 4.3
Silver powder 70.0 5.0
Elastic modulus {260 °C)[MPal 50 150 5 <1

{4} Preparation of a resin composition for encapsulating

The components weremixed at roomtemperatureby amixer, kneaded
two rolls at 70 to 120 °C, coocled and then pulverized to give an epoxy
resincomposition for encapsulating. Therewillbedescribedprincipal
raw materials components used and a property evaluation method for a
resin composition obtained.
«Raw materials used for an epoxy resin composition for encapsulating»

-Epoxy resin 1: & phenol aralkyl type epoxy resin having a
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biphenylene moiety (Nippon Kayaku Co., Ltd., NC3000P, softening point:

58 °C, epoxy equivalent: 274},

- Epoxy resin 2: an orxtho-cresol novolac type epoxy resin
{Sumitome Chemical Co., Ltd., ESCN135LA, softening point: 55 °C, epoxy
equivalent: 188},

~-Epoxy resin 3: a phenolphenylaralkyl type epoxy resin (Mitsui
Chemicals, Inc., E-XLC-3L, softening point: 53 °C, hydroxy equivalent:
236),

— Phenol resin 1: a phenolaralkyl resin having a biphenylene
moiety (Meiwa Plastic Industries, Litd. , MEH-7851SS, softening point:
65 °C, hydroxy eguivalent: 203),

—-Phenolresin2: aphenolphenylaralkyl resin (MitsuiChemicals,
Inc., XLC-4L, softening peint: 65 °C, hydroxy equivalent: 175 °C),

- Phenol resin 3: a phenol novolac resin (softening point:

80 °C, hydroxy equivalent: 105},

Spherical fused silica: average particle size: 20 um,

Triphenylphosphine,

Coupling agent: y-glycidylpropyl-trimethoxysilane,

Carbon black,

Carnauba wax, and

- Low-stress modifier: average particle size: 5 pm, a mixture

of NBR powder and talc.
«Evaluationmethod for physical properties of a cured resin composition
for encapsulating {a cured encapsulating material)»

-TMA (01, 02, Tg) : a transfer molding machine was used tomold

a cured material having dimensions of 10 mm x 4 mm x 4 mm undexr the

conditions of a mold temperature: 175 °C, an injection pressure: 6.9
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MPa and a curing time: 90 sec. The cured material was post-cured at
175 °C for 2 hours and was subjected to TMA measurement at a rising
temperature rate of 5 °C/min. 2 thermal expansion coefficients at &0
°C and 260 °C on the TMA curve obtained was ol and 02 respectively, and
aglasstransfertemparature (Tg) wasobtainedby readingoffatenmparature
at an intersection of tangent lines at 60 °C and 260 °C.

Bend elastic modulus {260 °C): determined in accordance with
JISK6911. A transfer moldingmachine was used tomold a curedmaterial
having dimensions of 80 mm * 10 mm * 4 wm under the conditions of a
mold temperature: 175 °C, an injection pressure: 6.9 MPa and a curing
time: 80 sec. The cured materizal was post-cured at 175 °C for 2 hours
and was subjected to bend elastic modulus measurement at 260 °C. Table
2 show the blending rates and the results. In the table, a blending

rate is in part(s) by weight.
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Table 2
Table 2

C—1 C-2 C-3 G4
Epoxy resin 1 7.3 1.5
Epoxy resin 2 1.0 12.1
Epoxy resin 3 6.0
Phenol resin 1 4.2 1.1 40
Phenol resin 2 3.3
Phenol resin 3 438
Spherical fused silica 87.5 86.0 88.0 80.0
Triphenylphosphine 0.2 0.3 0.2 0.3
Coupling agent 0.3 0.3 0.3 0.3
Carbon black 0.3 0.3 0.3 0.3
Carnauba wax 0.2 0.2 0.2 0.2
Low-stress modifier 2.0
a1_[ppm/°C] ) 11 8 14
@2 [ppm/°C] 38 40 31 55
Te [°C] 130 125 135 150
Elastic modulus E (2680°C) [MPa] 800 1100 1500 1000
o2 XE 30400 44000 46500 55000

Package evaluation method

Examples 1 to 4 and Comparative Bxamples 1 to 7

There will be described a method for assembling a package and
an evaluation method. The results are shown in Table 3.
«Applicationof a resin composition forbufier coating to a semiconductor
chip»

The prepared resin composition Ffor buffer coating was applied
on a slicon wafer formed a circuit by using a spin coater and dried
on a hot plate at 120 °C for 5min, to give an applied filmwith a thickness
of about 10 pum. The applied film was exposed at 300 mJ/cm’ through a
reticule by an i-ray stepper exposing machine NSR-44253i (Nikon
Corporation). Then, the film was heated on a hot plate at 100 °C for
4 min, to accelerate a crosslinking reaction in the exposed area.

It was then immersed in limonene for 30 sec, todissolve/remove
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the unexposed part, and then rinsed with isopropyl alcohcl for 20 sec.
Consequently, it was observed that a pattern was Eformed.

The cyclic olefin resin filmwas treated by oxygen plasma using
a plasma machine (OPM-EM1000, Tokyo Ohka Kogyo Co. Ltd.) under the
conditions of cutput: 400 W, pericd: 10 min, oxygen flow rate: 200 scam.
«Method for mounting a semiconductor c¢hip using a resin pastes

On a 160-pin LOFP (Low Profile Quad Flat Package) was mounted
a buffer-coated semiconductor chip (a size of the semiconductor chip:
7 x 7 mm, a thickness of the semiconductor chip: 0.35mm) via a resin
paste for die bonding, and it was cured in an oven under the curing
conditions: rising from room temperature to 173 °C for 30 min and then
maintaining at 175 °C for 30 min. A thickness of the cured resin paste
was about 20 pm.

«Method for mounting a semiconductor chip using a resin film»

On one side of an adhesive f£ilm is attached the rear surface
of a wafer with a thickness of 0.35 mm at 150 °C, to give a wafer with
an adhesive film. Then, a dicing film is attached on the surface of
the adhesive £film. The semiconductor wafer with the adhesive filmwas
diced (cut) by a dicing saw at a spindle frequency of 30,000 rpm and
a dicing speed of 50 mm/sec to give a 7 mm x 7 mm semiconductor chip
wi%hthedicingfihnandtheadhesivefilma The dicing sheet was pressed
up from the rear surface to peel the dicing £ilm from the adhesive £ilm.
The resulting semiconductor chip with the adhesive £ilm was die-bonded
by pressing it to a 160-pin LQFP at 200 °C and 5N for 1.0 sec, and then
curedinanovenunder the curing conditions: rising fromroomtemparature
to 180 °C for 30 min and then maintaining at 180 °C for 60 min.

«Procass for molding a package using a resin composition for
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encapsulating»
A160-pinLQFPwitha semiconductor chipwas encapsulated/molded
with a resin paste or resin £ilm using a transfer molding machine under

the conditions: mold temperature: 175 °C, injection pressure: 6.9 MPa

5 and curing time: 90 sec, and then post—cured at 175 °C for 2 hours to

give a sample.
«Evaluation method for anti-solder reflow resistance»

Rach of sixteen samples was treated under the conditions of
85 °C and 60 % relative humidity for 168 hours and 85 °C and 85 % relative

10 humidity for 168 hours, and then treated by IR reflow (260 °C) for 10
sec. The samples were observed for inner cracks and various interfacial
delamination by an ultrasonic test equipment. When the location of
interfacial delamination was identifiedbyanultrasonic test equipment
, the location thereof was identified by cross—-sectional observation.

15 Packages with an inner crack or at least one of various interfacial
delamination were rejected as defective. When the number of defective
packages was "n", it was expressed as "n/16".

Table 3
Jable 3
Ewampie Comparative Example
i 2 1 38 [ 4 |1 2 | 3] 41 5186 1 7
BuFer coat material Al Q Q o O | None t Mone O e o 8]
A2 @)
8-1 Q Q 8] o
. L B-2 0
Die bond material s o B 5 o) 9]
B4 0
c-1 8] o 9] ol C
c-2 clo
Scaler o3 3
G4 o
Anti-solder reflow resistence Die top delamination 0/16 } 9716 | D/16 | O/1G 16(35 1%)18 16(36 0/46 | £8/16| 0/15 | 0/16
{85°C/60%RH/168hrs) Dig~attach lover delamination o/16 | o/16 | 0716 | 0/16 | 0/16 ] 0/16 | 0/16 | /36 | 16/16] 16/16 | 18/18
Dic pad delamination 0718 | 0716 | 0716 | 6/16 | 0716 | 0/16 | 0716 | 16/161 18/16] 0/15 [ 1616
Anti~solder reflow resistance Die top delamination 0/15 | 0416 | 0716 | 9716 Eﬁ(ﬁﬁ !E('Sﬁ IE(SG 15/16} 16/16] 8/16 | 0/15
(B5°C/BA%RH/168hrs) Die—atiach layer defamination | 0/16 { 0716 § 0/15 | 0/16 | 16/16]| 0/16 | 16/16 | 36/16} 16/18 | 16/16 | 16/18
Dic pad defomination 0716 | 6/16 | 8716 | 2/16 | 16/16] 6/16 | 16/16] 167161 167161 18716 ] 16718

(%) was showed that 2 cireuit in semiconductor chip was damaged .
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Asemiconductordevicemamfacturedaccordingtothisinvention
exhibits excellent anti-sclder reflow resistance and higher reliability
in mounting using a lead-free soider because there are used a cured
resin composition for huffer coating, a cured resin composition for

8 die bonding and a cured resin composition for encapsulating, which have

certain properties such as an elastic modulus.
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CLATMS

1. A semiconductor device formed by placing a semiconductor chip
whose surface is coated with a cured resin composition (&) for buffer
coating on a pad in a lead frame via a cured resin composition (b)
for die bonding and encapsulating the'semiconductor‘chip on the pad
in the lead frame by a cured resin composition (c) for encapsulating,
whereln

the cured resin composition(a) for buffer coating has an
elastic modulus of 0.5 GPa to 2.0 GPa both inclusive at 25 °C;

the cured resin composition (b) for die bondinghas anelastic
modulus of 1 MPa to 120 MPa both inclusive at 260 °C;

the cured resin composition (c) for encapsulating has an
elastic modulus of 400 MPa to 1200 MPa both inclusive at 260 °C and
a thermal expansion coefficient of 20 ppm to 50 ppm both inclugsive
at 260 °C, and the product of the elastic modulus of the cured resin
composition(c) for encapsulating and thermal expangion coefficient
of the cured resin compogition for encapsulating is 8000 to 45000
both inclusive,

the resin compeosition (a) for buffer coating contains an
epoxy-containing cyclic olefin resin and a photoacid generator;

the resin composition (b) for die bonding is a resin paste
(bl) containing a thermosetting resin and a filler; and

the resin composition (¢) for encapsulating containsg an epoxy
resin, aphenol resincuringagent, acuringacceleratorandaninorganic

filler.
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2. A semiconductor device formed by placing a semiconductor chip
whose surface is coated with a cured resin composition (a) for buffer
coating on a pad in a lead frame via a cured resin composition (b)
for die bonding and encapsulating the semiconductor chip on the pad
in the lead frame by a cured resin composition (¢) for encapsulating,
wherein

the cured resin composition (a) for buffer coating has an
elastic modulus of 0.5 GPa to 2.0 GPa both inclusive at 25 °C;

the cured resin composition (b) for die bonding has anelastic
modulus of 1 MPa to 120 MPa both inclusive at 260 °C;

the cured resin composition (c} for encapsulating has an
elastic modulus of 400 MPa to 1200 MPa both inclusive at 260 °C and
a thermal expansion coefficient of 20 ppm to 50 ppm both inclusive
at 260 °C, and the product of the elastic medulus of the cured resin
composgition for encapsulating{c) and thermal expansion coefficient
of the cured resin compeosition for encapsuiating is 8000 to 45000
both inclusive,

the resin composition (a) for buffer coating contains an
gpoxy-containing cyclic olefin resin and a photoacid generator;

the regin composition (k) for die bonding is a resin film
{b2) containing a thermoplastic resin and a curable resin; and

the resin composition (c) for encapsulating contains anepoxy
resin, aphenol resincuringagent, acuringacceleratorandan inorganic

filler.



5 die bonding and a cured resin conposition for encapsul ating, which
have certain properties such as an elastic nodulus. CLAIMS 1. A

sem conduct or device fornmed by pl acing aS%eniconductor chi p whose
surface is coated with a cured resin conposition (a) for buffer 5
coating on a pad in a lead frame via a cured resin conposition (b)
for die bonding and encapsul ati ng the sem conductor chip on the pad
inthe lead frame by a cured resin conposition (c) for encapsul ating,

wherein the cured resin caonposition(a) for_buffer coatjng has an
10el astic notul 4§2oFEH-HEBEEPH %?\@C@o&%%w% Fist @%&fzﬁ’%ﬁﬂf@%ethe

cured resin conposition (b) far. di ondi ng has anel asti ¢ dul us of
1 MPa to 12@36%‘58?%%99&%@"&&%5 E‘?Sgn which 13 TGP I BYF Aes1n
conposition (c) for, encapsul atjng has an el astic ul us of 400. MPa

Lo 1200 MPa BUERSFLPRisi Ve 1 DBOEE SRATIET AL Y FARL BRI S OROLYmET
coefficient of 20 mto 50 m.bot h inclusive at 260 C, and the
oroduct of tTRRLATALT & FHRUTSITe0r U Ho SEhi Kef fEeM P SORBOEMEIORYES TopPTer

encapsul ating and the | expansi on caqeffjcient of the cured resin
conpositﬁ(M1ﬁ%ﬁre§ﬁﬁaﬁi&%éﬁﬁﬁgr?i é&ﬁﬂ? o ‘#5000 both incl usive, 20the
resin conposition (a) for buffer coating contains an epoxy-containing

cyclic ol efi n~esin ang~a phot oaci d generator; the resin
conposition ( {l e bonding is a resin paste (bl) containing a
t heLnosetting resisn_akd a filler; and the resin conposition (c) for

encapsul ati ng €an anepoxy 25 resin, aphenolresincuringagent,
acuri ngaccel er atorandgani norganic filler. 55
(1)
rF
R4
Ry Ry R4

(wherein Xs independently represent O, CH; or (CH,)., a plurality of
¥s may be, if present, the same or different; n is an integer of 0
to5; andR1 toR4 independentlyrepresent hydrogen, analkyl-, alkenyl-,
10 alkynyl-, allyl-, aryl-, aralkyl- or ester-containing organic group,
an ketone-containing organic group, an ether-containing organic group
or amn epoxy-containing organic group and R1 to R4 may be the same
or different in a plurality of structural units, provided that at
least oneofR1 toR4 inthe total structuralunits isanepoxy-containing

15 organic group) .

4. The semiconductor device as claimed in claim 1 or 3, wherein the
resin paste (bl) comprises one or more thermosetting resing selected
from the group consisting of hydrogenated bisphenol-A type epoxy

20 resins, 1,4-cyclohexanedimethanol diglycidyl ether, 1,4-butanediol



2. A sem conductor device forned by placing a sem conductor chip
whose surface is coated with a cured resin conposition (a) for buffer
coating on a pad in a lead frame via a cyred resin conposition (b) 5
for di e bonding and encapsul ati ng the sem conductor chip on the pad
in the lead frame by a cured resin conposition (c) for encapsul ating,
wherein the cured resin conposition (a) for buffer coating
has an elastic nodulus of 0.5 GPa to 2.0 GPa both inclusive at 25 C

10t he cured y.esin. siti.o b) _for. di e bondi.n s_an.elastic

modul us of | TBEC L HB0ee Dot THE IS G AE Tagecher 8§ Atkfpaiene
cured resin _conpositiqn (c) for enca ting has_an el.astic nmodul us

of 900 WPa CGOTo00 RS SBO0R The I CAPGRY TAseRe o e PR S
expansi on ¢ UET'Eig t %% 20 pbpm t Q 581g8$]both i nclusive 15 at 260 C,
and the pro uct or thé erastTc modul'is et G he cured resin conposition
for encapsulating (c) and thernmal expansion coefficient of the cured
resin conposition for encapsulating is 8000 to 45000 both inclusive,

the resich cenposgjt 's%&lég%ﬁi\té&orb&;&fée %gaédiag_gﬂgﬁg{% g:'él_lggma{' 2051 4 wlP%reein

epoxy-cont aining cy Inresin an gehér at or’;

resin COMPOSiLI o P)atar (e handi ng: i5edd RSLD dinh DL 2) CODK BBl e

a thelLnopl a c resin and a cur e resin; n conp

(&) for ensapsulald g aantals AN eRaxy, (RSER o 2 RNENALEH higicy,

curing agen curing accel erat or “and an ‘i nor gani ¢

The Se”iCO”%HBRQﬁag%ﬁhﬁ%n ﬁﬁéﬂﬂ%ﬂaﬁ& &iq§n11, wherein the
c

epoxy-containing cyclic olefin resin which is contained in the resin
conposition (a) for buffer coating is an addition (co)pol yner
containing a structural unit derived froma norbornene type nononer

Srepresgnt ed byrgeneraboh@hdmiaqtt e as claimed in any one of claims 1 and
3 to 5, wherein

the epoxy resin which is contained in the resin composition

(c) for encapsulating is one or more selected from the group consisting

of bisphenol type epoxy resins, biphenyl type epoxy resins, stilbene

15 type epoxy resins, hydroguinone type epoxy resins, ortho-cresol
novolac type epoxy resins, triphenolmethane type epoxy resins,
phenclaralkyl type (containing a phenylene ox diphenylene moiety)
epoxy resins, naphthalene-containing epoxy resins and
dicyclopentadiene type epoxy resins;

20 the phenol resin curing agent which is contained in the resin
composition (c¢) for encapsulating is one or more selected fxrom the
group consisting of phenol novolac resing, cresol novolac resins,
phenol aralkyl (containing a phenylene or biphenylene moiety) resins,
naphthol -aralkyl resinsg, triphenolmethane resing and

25 dicyclopentadiene type phencl resing;

the curing accelerator which is contained in the resin



(wherein Xs independently represent 0, CH2 or (0-32)2, a plurality of
Xs may be, if present, the sane or different; nis an integer of O
t05;andR1t0R4independentlyrepresenthydrogen,analkyI-,aIkenyI-, 10

al kynyl -, allyl- , aryl-, aralkyl- or es & -contai ning organi c group,
anket one- cont ai ni ngor gani cgr oup, anet her-contai ni ngor gani cgroup or an
epoxy-contai ning organic group and RL to R4 may be the sane or
different in a plurality of structural units, provided that at

| eastoneof RL to R4 in the total structural units is

anepoxy- contMHOsgtigar(§anfer gRerRpIULIAAinTHe SEATRGHNFEReF oW FPEROwdS or
clainmed in claiml or 3, wherein the resin paste (bl) conprises one

or nore ther¥psezelagcrasiassser@eted fromthe group consisting of

hydr ogenat ed bi sphenol - A type epoxy_20resjns,, , . .

1, 4- cycl ohexanedi metB#ndrarghyis dyill lerhdrich 14 pobemERoin Bhe resin

di gl ycidyl ether, 1,6-hexanedi ol diglycidylether, dicyclopentadiene

type epoxy reEiReSihhen cipSah FENIRRFIATEHT 46 €8F -Polpreridasted from the
functional group within a nol ecul e. 55. The sem conduct or device as

cl ai ned 3 n %GR N3 SEANG oL feEei ST 1liRR  CEIFRAPFILECT bFFCeHR Caylensed
one or nore fillers selected fromthe group consisting of mnetal

powder , fused-1diPy Al st Bl tagimedl TR (R WLV BYRERERCR tHade abRY and
tal c 106. The seniconductor device as claimed in any one of claims 1
and 3 to 5, WfEFelpber. the epoxy- resin which is contained in

the resin conposition (c) for encapsulating is one ornore sel ected
fromthe group consisting of bisphenol type epoxyresins, biphenyl

type epoxyresin stil bene 15type epox dr ogui none

S resi.ns,. h e

epoxy resins’- oFﬂiﬁo@%f?Jé-*@aaduﬁm%@?eﬂ@p ecgl&%vesieﬂs%/ Fely one of 1¥Efs 1 an
tri phenol net hane type epoxy resins, phenol ara | type ont ai ni ng .a
heny T o or B EnelBratB b o SmRo s ees (8 o s RR e et
epoxy resins and dicycl opent adi ene type. epox esins; 20t he phenal.
fesih curing agent vHICRY BOROME RSP HETIRS FabTntcs FIoSPt FORF(Tyn9 of
for encapsulating LS one or nore se] ected fromthe group consistin

of phenol nOVSTEEYH EYPREPOEY BebtHotT AR NE CHORE ST BT aPRpRoLaralkyl
cont ai ni ng .a_phenyl ene_or bi phenyl e iet. resins .
(napht hol - a?a‘iﬁ% P ASS Y p Eﬂ%?/%atqﬁ%%rerselgsn%ﬂ 1 RgPYghotaralkyl resins,
dicyclopentadkﬁne type phenol resins; the curing accelerator which is
contained in the resin

15 an inorganic filler in 80 wt% to 395 wt% both inclusive in

the resin composition.

8. The semiconductor device as claimed in claim 2, wherein the

epoxy-containing cyclic olefin resin which is contained in the resin
20 composition (a) for buffer coating is an addition (co)polymer

containing a structural unit derived from a norbornene type monomer

represented by general formula (1):



58 conposition (c) for encapsul ating is organophosphorous conpounds
or i m dazol e conpounds; and the inorganic filler which is
contained in the resin conposition (c) f§g encapsul ating is one or
nore selected fromthe 5 group consisting of fused silica, crystal
silica, secondary condensed silica, alumna, titaniumwhite, alum num
hydroxi de, talc, clay and glass fiber. 7. The sem conductor device
as clainmed in any one of clains 1 and 103 to 6 , wherein the resin
conposition (c) for encapsul ating conpri ses, one or nore
resins sel ect group consisting of

bi phenyl t ypeepo , bi sphenol t ypeepoxyr esi ns, phenol aral kyl type
epoxy resins, al kyl resins and napht hol aral kyl resins, and
15an i nor gani /'n 80 wt.g6. to 95 w96 both inclusive in the
resin conpositiagn. The sem conductor device as clainmed in claim
2, wherein the oxyxcontai,ning cyclic olefin resin which is
contained in the i ZOCéHﬁosition (a) for buffer coating is an
addition (co)ptlymer gontaining a structural unit derived froma

nor bornene ty nrepresented by general fornula (1): /N
(wherein Xs %. pen tly represent 0, CH or (CH2)2, a plurality of
Xs may be, iTpeesen , Rhe same or different; nis an integer of 0 to
5; andRl toR4 inggbe nt | yrepr esent hydrogen, anal kyl - , al kenyl -

(wherein Xs independently represent O, CH; or (CHz),, a plurality of
¥Xs may be, if present, the same or different; n is an integer of 0
to5; andR1 toR4 independent 1y represent hydrogen, analkyl-, alkenyl-,
5 alkynyl-, allyl-, aryl-, aralkyl- or ester-containing organic group,
an ketone-containing organic group, an ether-containing organic group
oY an epoxy-containing organic group and Rl to R4 may be the same
or different in a plurality of structural units, provided that at
leastoneof Rl toR4 inthe total structural units isanepoxy-containing

10 organic group).

9. The semiconductor device as claimed in claim 2 or 8, wherein the
thermoplastic resin which is contained in the resin f£ilm (b2} is a
polyimide resin prepared by a polycondensation reaction of

15 tetracarboxylic dianhydride and a diaminopolysiloxane represented

by general formula (2):

N
e e | i ; i

ﬁi &




5 al kynyl -, allyl- , aryl-, aralkyl- or ester-containing organic
group, anketone-cont ai ni ngor gani cgroup,

anet her - cont ai ni ngor gani cgroup or an epoF%-containing organi ¢ group
and R1 to R4 may be the sanme or different in a plurality of
structural units, provided that at |eastoneofRl toR4 in the total
structural units isanepoxy-containing 10organic group). 9. The

sem conductor device as clainmed in claim2 or 8, wherein the
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an aliphatic hydrocarbon group, having 1 to 4 carbon ato r aromatic
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al i phatic hydrocarbon grqup or_aromatic_hydrocarbon_havi to 4 .
B A S A e R
t he curabl e re%hn which j.s contaiqu inthe resin film(b2) is one or
more select &F Frofrthe Gro0p Eondisting of cresol novol ac type epoxy

ol yel dyl atners, |G SRGTLAC Ty i Gy A Eer b1 Cho BHsphert G
Compounds, " DFDHERYIE PSS S6p6%y CaomOrIR ARy a-OGEaE GO B SpeAGoARS
| 7 any onb GEBCERY SmeguAE G ey i by Bl e -
which s conkalnadeip.idia LeaLh. CUMPSLLLE, (She! alo0caRaULEhisg 1 o

one or nore ec% rom the group consrstin ype
Py a0 o a0 besbt SRRt D2 ol LRSS SR ERBL DRy e
ins. tri .
(cont ai ni ng 8 neroreagts,” BRERBNY B8 Dol NERBLANAL e HRfogenatea
naphthalenelﬁgghghgiggiﬁgggg 5§fi&§n_%ﬂdg[cyclopentadiene type epoxy
t phgno r

resi ns; esin curing agent which is
contained in the resin 25conposition (c) for encapsulating is one or
nore selected fromthe group consisting of phenol novol ac resins,

cresol novol@g I efkNSemi BhalPenPlaeahalkyd LaonRLal Y aa%zaow%@yhfgﬁns%, 8
bi phenyl ene noi ety) resins, naphthol-aral kyl resins, triphenol net hane

resins gnd dicyel opgotadi ene type phenol resins; the curing
accel erator which is contained in the resin
the epoxy resin which is contained in the resin composition
{¢) for encapsulating is one or more selected from the group consisting
of bisphenol type epoxy resins, biphenyl type epoxy resins, stilbene
type epoxy resins, hydroguinone type epoxy resins, ortho-crescol
20 novolac type epoxy resins, triphenolmethane type epoxy resins,
phenolaralkyl type (containing a phenylene or diphenylene moiety)
epoxy resins, naphthalene-containing epoxy resins and
dicyclopentadiene type epoxy resins;
the phenol resin curing agent which is contained in the resin

25 composition (¢} for encapsulating is one or more selected £rom the

group consisting of phenol novolac resing, cresol novolac resing,



5 conposition (c) for encapsulating is organophosphorous conmpounds O
i m dazol e compounds; and the inorganic filler which is
contained in the resin conposition (c) fgf encapsulating is one or
nore selected fromthe group consisting of fused silica, crystal
silica, secondary condensed 10silica, alum na, titanium white,

al um num hydroxi de, talc, clay and glass fiber. 11. The

sem conduct or device as clained in any one of clains 2 and 8 to 10,

or mor e rosHiE RbrRaran (ot REEr R RAR R R B ), s,
epoxy resi ns, L epenal, L yoe. enox yt@h&f ossel s alid Lype epoxy

resins, henolara I NS ana nap resi ns

an |norgan|%l k Sﬁ?gﬂmﬁgnﬁﬁﬁﬁ9 %%e%§1m£e§§¥poth |ncIu5|ve |n 20t he

resin conposit ATesi ositron Tdr buffer coating used

for a sem conductor devige; .%1'{: \Ageﬁéyoro 10, £ %d?ﬁalr&éc\% #’thgoff@?%l

by placing a sem conduct of ose sur ace 1s coate a cure
resin 25 co f sadf '

2 Cured T oo R EBRb5R .‘?%n%&ff&‘ A S e ok B s TR b8 or
Se"‘CO”dUCtQ%udggoﬁghﬁmﬁﬁuhaé pags in the lead frane by a cured resin

conposi tion encapsufating, containing an epoxy-containing cyclic

olefin resin and a B_t9ﬁ§} N Of which is contafHBSrEhﬂjkb§e§Hﬁed
resin conposition for buf coating has an 5elastic nodul us of O.

CPa 10 2.0 @Racholdsdakysiye Rbagiufacild 1T %é%&?‘rﬁ&f@‘é@i@étéi?‘fk@ﬁ the

as clained in claim12, wherein t%e epoxy-containing cyclic olefin

resin i s anaddbldonn: (EMPOF YIBE] SNt &k nbf‘ﬁst?alséi}!i@aurﬁcdﬁ%}?@%ﬁ&éﬁ%d

from a norbornene type nononer 10represented by general fornu

(wher eify Xs dindependenthy, taREASEALHA e CHA AR nlifH 2 oxdad] ybak] tc)ZLanand
Xs may be, if present the same or different; nis an |nteger of 0

t 05; andR t oRdizadepandent | yr epr esent hydr ogen, analkyl , al kenyl -

11. The semiconductor device as claimed in any one of claims 2 and
8 to 10, wherein the resincomposgition (c¢) for encapsulating comprizes,
15 one or more resing selected from the group consisting of
biphenyl type epoxy resins, bisphenol type epoxy resins, phenolaralkyl
type epoxy resing, phenolaralkyl resins and naphtholaralkyl resins,
and
an inorganic filler in 80 wt% to 95 wt% both inclusive in

20 the resin composition.

12. A regin composition for buffer coating used for a semiconductor
device claimed any one of claims 1 to 11, formed by placing a
semiconductor chip whose surface is coated with a cured resin

25 composition for buffer coating on a pad in a lead frame via a cured

resin composition for die bonding and encapsulating the semiconductor



15 al kynyl -, allyl- , aryl-, aralkyl- or ester-containing organic
group, anketone-cont ai ni ngor gani cgroup,

anet her - cont ai ni ngor gani cgroup or an epoxy-contai ning organi c group
and R1L to R4 may be the sane or differenf2in a plurality of

structural units, provided that at |eastoneofRlL to PA in the total
structural units is anepoxy-containing 20organic group). 63 14. A
resin conposition for die bonding used for a sem conductor device
claimed in any one of claims 1, 3 to 7, forned by placing a

sem conduct arthighibp tio pedsim ftaee 1ead coatredbwi 4 ruaeduredirr esmpodhition for
conposition for buffer coating on a pad in a lead frame via a cured
resi n conposrdsgrulatig,e chondimingred epcapsunatingndg heyrcdém shefliictresin
chip on the pad in the |lead frame by a cured resin conposition for
encapsul at i rrgyd wheheisrcid generator, the resin conposition for die
bonding is a resin paste 10 containing a thernosetting resin and a
filler, and whereiheheuceced essin compositionidohbudifer barding Haasan
an el astic nodulus of 1MPa to 120 MPa both inclusive at 260 C. 15.

The resimn caipesitiosddlars dfeo bbreiangoused dry athethenndnet et 25 °C.
15device clained in clains 14, wherein the thernosetting resins are
one or nore selected fromthe group consisting of hydrogenated

bi sphenol - A type epoxy resins, 1,4-cycl ohexanedi met hanol di gl yci dyl

et her, 1, 4- B@t.-an@d¢ glerdicghylotdyf detier, ad ,@aierdnedi olaidi Ry cittdein the
et her, dicycl opentadi ene type epoxy resins and conpounds having a

20r adi cal - psivper touiisiaifgneyebralolgfonprestthiis annafidculee (cébpolfhrer
resin conmposition for die bonding used for a sem conductor device

clai ned i n ¢atainige 3sructiveradi withderived fyonrae nopeogrent@re monomer
selected fromthe group consisting of netal powder, fused silica,
25cryst¥l sivSpggsentefmdyageabted rigmwier ide: and talc 64 17. Aresin
conposition for die bonding used for a sem conductor device clained

in any one ofwyclains 2y-8 to 11, forned by placing a sem conduct or

chi p whose sunf i oated with a cured resin conposition for

buf fer coating ngg pad in a lead franme via a cured 5 resin

conposition fo 0 di ng and encapsul ating the sem conductor chip
on the pad intke le frame by a cured resin conposition for

encapsul ati ng, ()

"R, Ry Re
{(wherein Xs independently represent O, CH; or (CHp),, a plurality of
Xs may be, if present, the same or different; n is an integer of 0
to5; andR1 toR4 independently represent hydrogen, analkyl-, alkenyl-,

is alkynyl-, allyl-, aryl-, aralkyl- or ester-containing organic group,
an ketone-containing organic group, anether-containing oxrganic group
or an epoxy-containing organic group and R1 to R4 may be the same
or different in a plurality of structursl units, provided that at
least oneof R1 toR4 inthetotal structural units isanepoxy-containing

20 organic group) -



the resin conposition for die bonding is a resin filmcontaining a
thernoplastic resin and a curable resin; and 10the cured resin
conposition for die bonding has an elastic nodulus of 1MPa to 120 MPa
both inclusive at 260 C. 18. The resin &dnposition for die bonding
used for a sem conductor device clainmed in claim17, wherein the
thernoplastic resin is a 15 polyimde resin prepared by a
pol ycondensati on reaction of tetracarboxylic dianhydride and a
di am nopol ysi | oxane represented by general forrmula (2): (wherein
R1 and R2 i ndependently represent an aliphatic hydrocarbon 20 group
having 1 to 4 carbon atons or aronmatic hydrocarbon; and R3, R4, RS
and R6 i ndepéndehtissinepropesitian &bt phiat bonfyey ormcbar g cigmigenductor
aromatic hydrocarbon having 1 to 4 carbon atons) and an aromatic 65
or ali phati dediiaai dlgimgddin meyvcanabble chasing §.s 3ohe br fgpned epprpyjacing a
resins selected fromthe group consisting of cresol novolac type |
epoxy conpogrtdcophetiolr abip|wWrosey FerEpeX yisc 6APOERIE.tIhRsH |regin
type diglycidyl ethers, 5 bisphenol-Ftypediglycidyl ethers, .
bi sphendl - Aepinph$ b shy dpt lyfier coating on a pad in a lead frame via a cured

resin composition for die bonding and encapsulating the semiconductor

chip on the pad in the lead frame by a cured resin composition for

encapsulating, wherein

the resin composition for die bonding is a resin paste
10 containing a thermosetting resin and a filler, and
the cured regin composition for die bonding has an elastic

modulus of 1MPa to 120 MPa both inclusive at 260 °C.

15. The resin composition for die bonding used for a semiconductor
15 device claimed in claims 14, wherein the thermosetting resins are
one or more selected from the group consisting of hydrogenated
bisphenol-A type epoxy resing, 1,4-cyclohexanedimethanol diglycidyl
ether, 1,4-butanediocl diglycidyl ether, 1,6-hexanedicl diglycidyl
ether, dicyclopentadiene type epoxy resins and compounds having a

20 radical-polymerizable functional group within a molecule.

16. The resin composition for die bonding used for a .semiconductor
device claimed in claim 14 or 15, wherein the fillers are one or more
selected from the group consisting of metal powder, fused silica,

25 crystal silica, alumina, aluminum nitride and talc



epoxy conpounds, diphenyl ether type epoxy conpounds, biphenyl type
epoxy conpounds and hydrogenat ed bi sphenol -A type epoxy conpounds.

19. A resin conposition for encapsulating used for a sem conductor 10
device claimed in any one of clains 1 to°%1, forned by placing a

sem conductor chip whose surface is coated with a cured resin
conposition for buffer coating on a pad in a |lead frame via a cured
resin conposition for die bonding and encapsul ati ng the sem conduct or
chip on the pad in the lead frame by a cured resin conposition for
15encapsul atli’ng, Acksftial sompasEpioRy Ipssite haplans| usessifprcar $eig aperetor
a curing accelerator and an inorganic filler, wherein the |
cured resin dEoRpPesEidBRCTt 6R @R HUPAt FhyLMfaS - af &P dslti Eorpad|s Pdpcing
400 MPa to 1200 MPa both inclusive at 260 C and a thernal expansion
coef fi ci ent soBEeROCPRIHITETSOhpPriviseeh SLRERTR | e CRECLEG OV T a20UBRd Havan
product of the cured resin conposition for encapsul ating and ther nal
expansi on cESMPPEL e ¢Prt el iy 68y ANCBMFGsiidAcpdrirane via a cured
encapsul ating i s 8000 to 45000 both inclusive. 20. The resin
conposi 3 on EANSFERPS LT HET AGT d48donging and mresRaukt oI e icenductor
claimed in claim219 wherein the epoxy resin is one _or nore selected
fromthe gr&ipEr 66 EEnsrdt ihdFhsf 1678 gREHE! LY yh EUERBXERS 1 FRBFRA L GipPefor
epoxy resins, stilbene type epoxy resins, hydroqui none type epoxy
resins, ortKECEPEYERHBD] #ESE§PR epoxy resins, triphenol methane type
epoxy resins, phenol aral kyl type (containing. a ghenylene or , ,

di phenyl ene 5 nnietiﬁeeﬁﬁﬁﬁnr%9ﬂ9%§}tﬁgﬁh@ﬁéggﬁe-%Eﬁﬁqg Aeng Epoky film
resins and di cycl opent adi ene type epoxy . resins; the pheno
resin curi nGORGEATLES % iE PRI e FEEERARY SnichRRPHE 0RF 18ond1<t i ng

of phenol novol ac resins, cresol novol a¢_resins, phenol . aral ky-1 ,
(contai¥fi ng a phenyl®ReCdrehEFRERFIBRES b &t ffrr‘?-f&i %Efﬁi@ has’an elastic
napht hol - aral kyl resins, triphenol methane resins and .

di cycl opent &FCEAESt Ypel'PlRehisl 1@ dfhifs Poth inclusivengt ik ng-

accel erator is organophosphorous conpounds or im dazol e conpounds;

and the inorganic filler is one or nore selected fromthe group

18. The resin composition for die bonding used for a semiconductor

device claimed in claim 17, wherein the thermoplastic resin is a
15 polyimide resin prepared by a polycondensation reaction of

tetracarboxylic dianhydride and a diaminopolysiloxane represented

by general formula (2):

Réa 35
E{H‘?“Rj”gi—%@— i+R2'—“5§5‘52 (2)
R N

4

(wherein R1 and R2 independently represent an aliphatic hydrocarbon
20 group having 1 to 4 carbon atoms or aromatic hydrocarbon; and R3,
R4, R5 and R6 independently represent an aliphatic hydrocarbon group

or aromatic hydrocarbon having 1 to 4 carbon atoms) and an arcmatic



15consisting of fused silica, crystal silica, secondary condensed
silica, alumna, titaniumwhite, alum num hydroxide, talc, clay and

gl ass fi ber.
for a sem conductor 20device as cl ai ned

21. The resin conposit%gn for encapsul ati ng used
claim19 or 20, conprises,

one or nore resins selected fromthe group consisting of biphenyl
t ypeepoxyresins, bisphenol type epoxyresins, phenol aral kyl type epoxy
resins, phenolaralkyl resins and napht hol aral kyl resins, and 25t he

i norgani c f|IIer|
conposi ti on.ot alip

10

15

20

25

n \g %t o0 95 wt % both inclusive in the resin
hat ic diamine,

the curable resin is one or more epoxy resins selected fxom
the group consisting of cresol novolac type epoxy compounds, phenol
novolac type epoxy compounds, bisphencl-A type diglycidyl ethers,
bisphenol -7 type diglycidyl ethers, bisphenol-A epichlorchydrin type
epoxy compounds, diphenyl ether type epoxy compounds, biphenyl type

epoxy compounds and hydrogenated bisphenol-A type epoxy compounds.

19. A resin composition for encapsulating used for a semiconductor
device claimed in any one of c¢laims 1 to 11, formed by placing a
semiconductor chip whose surface is coated with a cured regin
composition for buffer coating on a pad in a lead frame via a cured
resin compogsition for die bonding and encapsulating the semiconductor
chip on the pad in the lead frame by a cured resin composition for
encapsulating, contains an epoxy resin, a phenol resin curing agent,
a curing accelerator and an inorganic filler, wherein

the cured resin composition for encapsulating has an elastic
modulus of 2400 MPa to 1200 MPa both inclusive at 260 °C and a thermal
expansion coefficient of 20 ppm to 50 ppm both inclusive at 260 °C,
and the product of the cured resin composition for encapsulating and
thermal expansion coefficient of the cured resin compesition for

encapsulating is 8000 to 45000 both inclusive.

20. The resin compositicn for encapsulating used for a semiconductor
device claimed in claim 19 wherein

the epoxy resin is one or more selected from the group



10

15

20

25

66

consisting of bisphenol type epoxy resins, biphenyl type epoxy resing,
stilbene type epoxy resins, hydroquinone type epoxy resins,
ortho-cresol novolac type epoxy resins, triphenolmethane type epoxy
resing, phenolaralkyl type (containing a phenylene or diphenylenes
moiety) epoxy resins, naphthalene-containing epoxy resins and
dicyclopentadiene type epoxy resins;

the phenol resin curing agent is one or more selected from
the group consisting of phenol novolac resins, crescl novolac resins,
phenol aralkyl {containing a phenylene or biphenylene moiety) resins,
naphthol-aralkyl resins, triphenolmethane resins and
dicyclopentadiene type phenol resins;

the curing accelerator is organophosphorous compounds or
imidazole compounds; and

the inorganic filler is one or more selected from the group
consisgting of fused silica, crystal silica, secondary condensed
gilica, alumina, titanium white, aluminum hydroxide, talc, clay and

glass fiber.

21. The resin compogition for encapsulating used for a semiconductor
device as claimed in claim 19 or 20, comprises,

one or more resing selected from the group congsisting of
biphenyl type epoxy resins, bisphenol type epoxy resing, phenolaralkyl
type epoxy resins, phenolaralkyl resins and naphtholaralkyl resins,
and

the inorganic filler in 80 wt% to 95 wt% both inclusive in

the resgin compogitiorn.



