; e3ero, VV6NTSf DESCRI PTI ON DI E- ATTACH NG PASTE AND SEM CONDUCTOR DEVI CE
TECHNI CAL FI ELD The present invention relates to a die attaching paste

superior in solder cracking resistance, used for bonding of ﬂMﬁWHMMﬂmmmmm
chips, as well as to 5 a semi conductor device superior in rel

produced by using such a die-attaching paste. BACKGROUND ART |n rggret
years, the production anpunt of sem conductor devices has shown a steady

increase, and 10 a reduction in prodHEEFBAPESSH t her eof has becone an
i nportant task. For bondlg%.of sem_conductor chips to a |lead frame, there

is a method of using s RS TEa PN h ot ik VWt BPRaPE¥dER as

gold-silicon eutectic material or the like. This nmethod is 15 expensive and
may i ncur breakage of sem conductor chips caused by thermal stress;
therefore, a nmethod of using a die-attaching paste (a paste-like adhesive)
obt ai ned by dispersing a filler in an organic material or the like, has
becone a nmain 3% P% ﬁhlle wWth respect to the reliability of

sem conduct or |ces sof der “cracking resistance is particularly

important. A die- attachlnghg Egsggpaghgegglghvkgqa%e§93%§q$qHﬁtor devi ce

havi ng sati sfactory er cracking réesistance re ave a | ow

modul us_of e'a%i&&ééﬁlngcgéghgﬁgﬁb8E18E Eﬁes@ﬂ g%r%Q%%H%§4'£5¥¥ stxRansi on

coefficient between se i ps and frame n recent years,

the requirenment,; 04 §<9£d@én&iﬁ@kbﬁgséﬁ%%h@ﬂ%%ofia%hti%%o”%sSt\Jélclt afis ol der
has becone | ead-free, the reflow sol dering conditions have been swi tched

from 240C t g 260G ehicOndeEt b0 HBOLcENEEpkeABRr Ahure liiRgiaass,,of 20C, a
| ower el astic 10 nodul us has becone necessary. For a | ower el"astic nodul us,

di e-attachi ng pasé@scedipg asioy sterss dibstaneeh(ieg gasad.ubber) have
her et of ore been known; however, they are unable to satisfy the recent
requi rement for sol der cracking resistance and an 15 i nproved di e-attaching
paste is needed. DI SCLOSURE OF THE | NVENTI ON
BACKGROUND ART
In recent years, the production amount of
semiconductor devices has shown a steady increase, and
10 a reduction in production cost thereof has become an
important task. For bonding of semiconductor chips to
a lead frame, there is a method of using, as an
adhesive, an inorganic material such as gold-silicon
eutectic material or the like. This method is
15 expensive and may incur breakage of semiconductor chips
caused by thermal stress; therefore, a method of using
a die-attaching paste (a paste-like adhesive) obtained
by dispersing a filler in an organic material or the
like, has become a main stream.
20 Meanwhile, with respect to the reliability of
semiconductor devices, solder cracking resistance is

particularly important. A die-attaching paste capable

of giving a semiconductor device having satisfactory
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The present invention ains at providing a die-attaching paste superior in
sol der cracking resistance, used for bonding of sem conductor chips, 20 and
a sem conductor device superior in reliability, produced by using such a

di e-attaching paste. According to the present invention, there is provided
a die-attaching paste conprising as essenti al conponents: 25 (A) a

hydr ocar bon havi ng _a nunber-average nol ecul ar wei ght of 500 to 5,000 and at
| east one doubl%pg%%a FRAEKENADIESHRE 2GR MES TG ta%re,2 1o (mydalus
reactive diluent, (O a, radical polynerization catalys and (D) a filler.
In preferred eﬁ%%d?%%ﬁFéFlFHef@énﬁ@ﬁéﬁPtGRﬂ Q§iéﬂ§ qqéf@ﬁ&ﬂ%&a}%on havi ng
a nunber - average, nol ecul ar wei ght of . 50Q to 5,000 and at, | east one doubl e
bond in the nolEtuFRr B¥PREELG8r FOELIVE LS @&ﬂﬁQQu%§W+Qﬂ“é;%Eﬁﬁound
obt ai ned by a rqgction ﬁeﬁmegn a_nal ei ni zed pol ybut adi ene and a
(meth)acrylic acitial fPatFe 16 85 cohol ester, and an epoxi di zed

pol ybut adi ene, or is a polybutadiene vi ng.,acrylic ar t hacryl i roup at
the two tergfnals, or is gxcgﬁﬁﬁﬂatygg%gf ggeagéﬁqifﬁﬂen t %ﬁr@?f%gr

gr oup- cont ai ni | t adi iLch.i.syLiqui.d .r.Qom_t_ernper r nd an
epoxi di zed 15 B%T%g}ﬁ%%l g%%f%?ﬁ}é@%eg@tsi \?gc%ﬁeuée’%trl %)’ IS se *e%%f?gom a
compound havi ng,&toheaplagE-ac! Yihe 2k IBLNANN ¢ Qi dit 4d1Es Rl goul &,
a (neth)acrylic nononer %aV|ng at [east one fluorineatomin the nol ecul e
and diallyl phthalatey; acpant rebmt haoPicl ker 220 D) iins Algdeas! e netal

el ement selected fromiron, cobalt, nickel, copper and zinc; the

di e-attaching pasis fembpEestGORPENhERSaEE) o Si0l°ane .cQWRld NG 1age -
represented by the follow ng general formula (1): (R-)a (R)e j Si--~ CH2~
S ~--~CH2~-w Sinodd)usa Has HELPBeanecedsuher.ei FoRl al I care ralddlexgt f oup
having 1 to 10 carbon atons, R2 is an al kyl group having 1 to 10 carbon
atons, a is an modebes, oflid-dbt3chimygspastienst egengole 1lowssFreawd n is an
integer of 1 to 10; the die-attaching paste 5 further conprises a

hydr ogenat ed pdyibsitanicenée havi agrabhemrbehayee hage tiodlogeulbererwgirghnnof 500
to 4,000; the die-attaching paste further conprises (G a curing

accel erat or vWﬂQQW@%e%/c%h%buﬁéehEVﬁﬁéeaﬁoléé§ﬂséﬂetgﬁ ST no group in
the nol ecule and a pelting Point 10 of 100 to 230C., According to the
present invent iGHIUYFRIFRNT sTAF sBOPpHBYi GEaCE1EENTESHFrENSE d&W & produced
by using t above preferred g%e-gttaching paste. BET | LED DESCRI PTI ON OF
THE | NVENTION T80t 6rdi AhS T ot tRE 1 HAPAG "By “thE S5F8Skent i nventors, a

hydr ocar bon havi ng a nunber - average nol ecul ar wei ght of 500 to 5,000 and at
| east one double bond in the nolecule or its derivative, i.e. the conponent

(A) of the die-@fd e P3st ey ef rihenpregent 20 invention can give a
di e-attachi ng paste I ch, when

The present invention aims at providing a
die-attaching paste superior in solder cracking
resistance, used for bonding of semiconductor chips,

20 and a semiconductor device superior in reliability,
produced by using such a die-attaching paste.

According to the present invention, there is
provided a die-attaching paste comprising as essential
components:

25 (A) a hydrocarbon having a number-average
molecular weight of 500 to 5,000 and at least one

double bond in the molecule, or its derivative,



cured, beconmes a cured material having flexibility and show ng good
adhesivity over a wide tenperature range. In the case of, for exanple, a
cured material of high crosslink density and no flexibility, a high
cohesive 25 force can be obtained but it is difficult to obtain a high
adhesive force at the interface with a ledd frane or with a die. Wen the
nunber - aver age nol ecul ar 5 wei ght of the conponent (A) is less than 500,
it isdifficult to alBow @hsepesalvei alg ldieatat t achi ng paste to give a cured
mat eri al having sufficient distances between the crosslink sites and no
sufficient 5 adhesivi€y i8 sbHacadédPoMyaRKHiZIRE 1 olher? teHe sfuntierd aver age
nmol ecul ar weight is nore than_5,000 the conponent (A) has a high viscosity
and it is inpossiblelPb udefihéSEonponent (A) in an anpunt necessary to

obtain a sufficient adhersivity Therefore, such 10 nunber-average npl ecul ar
wei ghts of the conponent (A} BFBIREFSHr EFEPFed e dver 44¢ MATRANEIT weétlght i s

nore than 5,000, the conpoaentgA%BhaS a.high vigﬁpsity and it i.s inpossible

tghuse p?e Tﬂpbn?ntt??o Y raﬁng tn aﬁé@@séary fgﬂiﬁﬁqﬁ%ffﬂﬁ%iﬁﬁ

adhesi vi erefore, su n r-average nol,ecul ar wei 0 .

conponenty(A) Tﬁ%lg%ﬁp%ﬁeﬁﬁo(ﬁf SSQg%iﬁ h@tpggggﬁtcVﬁVéﬁ?#é;?ihﬁHFﬁdQE, f or

exanpl e, diene Hy e rubbers such,as ut{l rubber., isq r%$§ r.ubber,_liquid
1R §3a8

15 polybutadieﬂé a & ?ke?ra% FIVAFTTeS thefedt™ Q?HﬁQQ\%ﬁF%es

i ncl ude acrylic- ified adi ene - it ol t.adi , etc.
These rubbers éﬁgaggé%ga?ggéégggnggenggggg?§8r3g5$k§%1gﬁﬁ%@#ﬁ?@i referred
as the conmponent,{Mutfd2R9 SARDLNRLERR )AL §1GRMROURY qqtp@fﬂ&% by a
reaction between a nal el ni zed pol ybut adi ene and a (netﬁBacry I C
aci d/ al i phatd c 4li &l cohol ester, and an @P_@Xz'i@'i&%@i Rl Hiradi iR, dr is
pol ybut adi ene having acrylic or nethacrylic group at the two termnals; or
a 25 conbi nati on w1 guesdyehe BaviByhaeryliie @rodReonRicaiyliikg RAwbuadi ene
which is liquid at roomtenperature and an epoxi di zed pol ybut adi ene. The
nunber - aver age titod ecwd atexvei ghl spf okhés abceoabporenion A)f, arefaemad d @r n
the present invention is a polystyrene-reduced val ue of a val ue obtai ned by
gel perneati on mdiriomat phi appyoubncbheapnésgnpoilybeartiiddrenet b ikadts ve 5
diluent (B) is used for the viscosity adjustnment, inproved workability, and
i mproved cur abiliqyidfat deent tathrngtpast endpétagpexisd z8d t he conponent
(A) alone and no use of the conponent (B) gives a die-attaching paste of
hi gh vi scosity RYPowr AbeRabDI EB?yFePF f¥Pr d1¥6T%s Brie JCoMFdFEHEA B) are
conpounds having at |east one acr&lic or th crﬁli% rqup in the nol ecul e,
[

t \
such as alicycl"%?ﬁ%tﬂ?%B?VP?cha +8%8&ter®25i “hYdcrylic acid
ter, ti th [ i i | i_ ke, ific. |
S L 6 1o ey T EFLY hEaf8) Ancthe! pBRALAE | L Ine TS RKamP! o9

phenoxydi ot hy! 6o ehaeohadeay! abercbaur kheadiulatie steay vy agy! ate and

phenoxyet hyl nethacryl at e; wever, the conponen iI's not restricted
thereto. There glr.ahso Qﬁ&féiébhyluéﬁgthaﬁgﬁtB)%%&%'w% FpROMENS Savi ng at
| east one fluorine atomin the nolecule and diallyl phthalate. These
conpounds can bepuses st npbyserohs AdEkit dlemehite samRWte OFf ridie iG@monent
(A) used in the present invention is preferably 10 to 90% by weight in 25
the total anmuntolmdlt hentokpdneabppdy and theccompenerite-EBladciieny t he
anmount of the conponent (A) is less than 10% by wei ght, the resulting

di e- att achi ng pestee hbisrtheradbepirisey. (Bhen itshid aaeogoupls ngoregearttan 900 by

represented by the following general formula (1):

(R1)a (R1)a
: Si—f CHZHSHCH2)~— Si( )
(R2)a-a m n & (R2)a-a



wei ght, the resulting die-attaching paste has a high viscosity and has a
problemin workability. Therefore, such amounts are not preferred. The

radi cal polynerization catalyst (C) used 5 in the present invention is not
critical as long as it is a catalyst ordinarily used in radical

pol ymeri zation. However, it is preferably & radical polynerization catalyst
whi ch shows a deconposition tenperature of 40 to 140C when subjected to a
rapi d 10 heati ngheestinofR, pi acangalkgxgf gaos@mblas iony dn tel eldd réambormeat i ng
pl ate and el evating the tenperature of the sanple at 4C mn to neasure the
deconposi ti onst atpinsg Renperanueékybhgmotpe hdedogpdsitid drf tenperatarens s

| ess than 40C, the resulting die 15 attaching paste has inferior
storability at Roém Banpatggere ofWerka iy decohposiidorgeenpér at bpeSis nore
than 140C, the resulting die-attaching paste requires an extrenely |ong
curing time. As2Bfedi fiSc a@xampieas ofot He tcatdll ystheodsarastgrhgnoheaabeve
deconpositiop tenperature, there can be nenti oned , ,
1,1-bis(tert5bu?§£§5?6x§?m@ﬁé§ﬁfl@wnﬁﬂﬁQQﬁﬂﬁt%@HRQ%ﬂﬁ®¢a%b?@?yhéﬁéé@aﬁoate
and di cunyl peroxi

i de. These co unds can be used_singly, or in adm xture
of two or nore RPﬁggrréyeEéﬁFrg@ﬁ@&@i??nﬂ%ﬂﬂnﬁt%@ %$@i%°p$sgp%FetF%

further add a pqlynerization inhibitor for inproved storability of a

di e-at t achi ng p§§¥é?E#ﬁ8héﬁﬁuﬁFs5@1ﬁﬁ¥qhﬁf(ég%Qﬁﬂ?%%rﬁéht?oﬁuglﬁgcataIyst
(C wused is preferabl .1 t0.10 parts by weight per 100 parts._ by wei ght of
the total of th%ggggﬁ%ﬁgﬁf F% < d 5t Fe COHsOHER" %%ngﬁinf?%%ta Gnt is
nore than 10 p I , rqsul ti ie t hj st e sho a

| ar ge vi scosi tsﬁ%ﬁg%égw\%}n?ﬂ%t g%ﬁgpg% ()tfﬂe{]?nr?geacn eﬁa"l‘sr?% gﬁ);}g%fgln?? no ot

wor kabi I'ity;gWiga the agogRbers | ess than 0.1 part by weight, the resulting
di e-attachi ng paste has significantly reduced curability. Therefore, such
amounts are not preferredact8rhitinigs thy efRf Bt dchtsthvdi 1he, prieseatigdi e
attaching paste, a silane coupling agent (E) represented by the general
formul a (1) because pheviesdl ti Bgmdiconaticaeiy - piasd @mm%{aﬁ@iﬂ@bl y

i nproved adhesivity. In the general fornmula (1), Rl is 15 an al koxy group
having 1 to 10 thebahoatopsefR2riesl @i ealakyacgrioup deastieng 1 to 10 carbon
atons; a is an integer of 1 to 3 which determ nes the nunber of carbon
atons of the al koxy group(s), and can control the reactivity between sil ane
coupling agent and resin or 20 filler; mis an integer of 1 to 5 wth 3
bei ng preferredP¥bRlbkRi PEBFRIFYION SfcAHE SiNVARE pling agent; and n is
an integer ﬁ% 1to 10, with 2 aor 4 being preferred for availability of such
a silane cotpling agent. BpEEFATBEIetEmiiEs TINIIY HY &l BFI[|Mpt i ng agent
(E) are shown bel ow; . however., the silane. coupling agent (E) is not
restricted ther%?%?hto§SCH@Cﬁ¥8r9€ﬁfbﬁ§ Eﬁ@éﬁfbﬁgn&%%QJYﬂ%ﬁE%ﬁﬁ,--~
Cro~— - - Si - OCHZOH) CLBOPQ, OPLFCH] O3 R0, QORF B AL 61 C2 - S

4 -~ CH2~--Si -

double bond in the molecule or its derivative, i.e. the
component (A) of the die-attaching paste of the present
20 1invention can give a die-attaching paste which, when
cured, becomes a cured material having flexibility and
showing good adhesivity over a wide temperature range.
In the case of, for example, a cured material of high
crosslink density and no flexibility, a high cohesive
25 force can be obtained but it is difficult to obtain a
high adhesive force at the interface with a lead frame

or with a die. When the number-average molecular



| CH3CH2 CH2CH3 CH3(CH2) 7~ ~(CH2) ~CH3 CH3(CH2}70-Si -~ CH2~--S

~~CH2~- Sl'i - Q( CH2) ~CH3 CH3(CH2) ~O ( CH2) 7CH3 The anount of the conponent (E)
used is preferably 0.01 to 10 parts by weight per 100 parts by wei ght of
the total of the conponent (A) and the conponent (B). Wen the anmount is

| ess than 0.01 part 5 by weight, no suffid ent inprovenent in adhesivity is
obt ai ned. An amount of nore than 10 parts by weight results in reduced
curing rate. Theeépbteofstbl goppenendr Aot pridxs ridtbn As0Q heltitser (D)
used in the present 10 invention, there can be nentioned, for exanple,
electrically cofdfiéticuts thl eddosudheas esiuhampalicierat Gt poweeete niekel
powder, copper powder and the like; and insulating fillers such as al um num
nitride, calciugi®arBorbred BRtegidalahgmiing S tiHelenkedigtances ef erred
conductive filler is silver powler and a preferred insulating filler is
silica. 10 ThEcShHBEAt LB ERESELLNE Sid&d ianchdto cyiftatemut is
preferably 20 to 95% by wei ght of the total dieattachin aste. \Wen the
amount is | ess ?ﬁaﬁsiﬁbtﬁylgepaﬁﬁ}n@ﬁe a3ﬁ§§WHH%§Préﬂ§?% AHEREEends to
be low. 5 Wien the anount .is re than 950 by weight esul ting

di e- att achi ng pﬁg?ﬁaﬂﬁsmalﬁFﬁﬂg5i¥8&§'tyl§h&¥P%% %Q)i$§%§4c$b%nrkability.
Therefore, such_anmpunts,are,nqot preterred,. The .silv p. er is used for
imparting 10 el %8???85Ptcé§(§u§faisvfat ;r/l%gr?d%(:l()s’n%asllﬁgs\} iag’;ﬁl c&rﬁlpsl')rjrﬁt??%sss dbel.e g.
hal ogen i ons and_al kal i [ i/nyan.angu r nor e
than 10 ppm ThgosPF%e?hgg%gngﬁgﬁésé%)igq}gii%ﬂégﬁ) ﬁ%éﬁé§2%¥2%£branch

sphere of ‘the |ike,iThe Baktchend! AERLS et he idueronowdsrc]5 differs

dependi ng upon the required Viscosity of the-die-attaching paste to be

obt ai ned; hpyeveinbarPheberhednaveraqs MadiqHe dammiercdsoganeraldy 2 to
10 um and a preferred maxi num particle dianeter is generally 50 umor |ess.

VWen the averaggerpanbtcheeZ@rdedneter is less then 2 um the resulting

di e-attachi ng paste has a high viscosity. Wien the average particle
diameter is nore than 10 Yhs cbheonhestl t(ANg wHeshtitraditienppasdret gi ves ri se
to resin bleeding during coating or curing. Therefore, such average
particle 25 di anerentianeinofiugeef efioed ex\iirerl &, helireng myppartbled s di anet er
is nore than 50 Vim plugging of a needle takes place when the resulting

di e-attachi ng pasee B5 bBavédrubPry:a lgopFensercubitfeteflbr@iiduch a maxi mum

particle 11 , . _ _
15 polybutadiene and the like; and derivatives thereof.

The derivatives include acrylic-modified polybutadiene,
epoxy-modified polybutadiene, etc. These rubbers and
derivatives can be used singly or in admixture.
Preferred as the component (A) is a

20 combination of a compound obtained by a reaction
between a maleinized polybutadiene and a (meth)acrylic
acid/aliphatic dialcohol ester, and an epoxidized
polybutadiene; a polybutadiene having acrylic or
methacrylic group at the two terminals; or a

25 combination of an acrylic or methacrylic group-
containing polybutadiene which is liquid at room
temperature and an epoxidized polybutadiene.

The number-average molecular weight of the



dianeter is not preferred. It is possible to use a mxture of a relatively
coarse silver powder and a fine silver powder. It is also possible to use a
m xture of silver powders of different forns. 5 The silica as an insulating
filler preferably has a average particle diameter of 1 to 20 um and the
maxi mum particle dianeter of 50 umor |es$. \Wen the average particle
dianeter is less than 1 Eun, the resulting die-attaching paste has a high
viscosity. 10 Vihenpehenavépfage rgdetir€ide td dmettdre by 9fATE tHaveROI M NSt he
resulting die-attaching paste gives rise to resin bleeding during coating
or curing. Theraf@eéysshtanavardyecparaileice ofi andtedie st aioiedriey evebd.
When the maxi mum particle dianmeter is nore than 50 Vim plugging 15 of a
needl e t akes plREENGABACEhENFEBALPUAGREYe attaching paste is coated using a
di spenser; therefore, such a maxi mum particle dianeter is not preferred. It
is possible to use a nixt iRetBf PERSENFely VeI S sitcF AT ¥T%e silica.

It is also q?ssibie to ng a 20 m xture of silicas ofé&jfferent forns.
Preferably, ?hete!P8 EohPAhi n8dPS5E d9Falt o 157 SHTY &AIURTN¥Ust one ki nd

of netal el ement selected f

om.Lron, cobal.t, nickel, ¢ er_and._zin in an
arount “of 0. 01 TBSS0TE By "REKGRE Liaded SN CRETE DS HATHOR Y Fact V19 s
i s because neta S h asg _ir cobal t., .ni ckel . copper,,.zihc and
the like pronnt%t§%§H¥£éi%ggggétﬁgﬁaggetH%gpPgsgﬁﬁ §F€¥§¥F§§hiﬁ8 ﬁ%§?¥3and
can allow the p e.to.havecsg Lty en the, t he
nmet al el enent d%@ ?é ngsgfhgﬂgogg%gghg?kwéﬁﬁhéavﬁg ?hfgﬁae e IEE 9 of
curing promtiageee 0k ahngd. vYAeBshRG ageunb. s ihan, 10% hys ueight,
the resulting die-attaching paste shows 5 too | arge a change at room
tenperature g tds tfige | 3p8EoAENtI MB) Fher ebakRunBleC M aA3MHNtE: Al dOtone
preferred. The above netal elenents may be used as individual particles or
in the formof afrglieyor TRethecdiyeiat achipnd npasiee mefl dRE pr eseit &H
i nvention can be added, as necessary, additives such as other coupling
agent, antifoamhijcageint, (sathaetanlicebastormsrerqurilrighatdced er at or and t he
like. As the elastomer, there can preferably be used a hydrogenated
pol ybut adi ene hé&wéhly) acnuhber atbdavetage avbsetliar (weitghtaafyls00 aoidl, 000.
Addi tion of this elastomer was found to incur a significant reduction in
el asti c nodul usssypenaifet hanbékeavefREE 1FBICe eFCAP LIRS gite dfs &he el ast omer
is less than 500, no sufficient reduction in elastic nodulus is obtained.
20 When t hel hunbe¥2nget agethBeeRaray laérght / PsnrBfeeH&d 4, 000, the

adhosi vi Ly, Thet BFor B CELLR RunBEP aYSF A5G AL BEU A GRS oL
bol ybut adi ene. (Heobb0>SA bRbatCE 6F ‘Nippon Saas ahe Al A £

acrylic-nodifi ed t adi.@n 30 r ct of 13
Ni ppon Soda Cbsee€¥%§§9§#%%'aﬁggﬁyggf ?h% %§g§§§§#§tg%”p§fiﬁgﬂgdiene used

is preferably 1-&0:20-pagt snbyewsi ghtrneee 10Q Rakls e pesighty afsddie total
of the conponent (A) and 5 the conponent (B). Wen the anount is | ess than

1 part by ved ghtmet®) s6f§lctenbnepduet having elkadkiastmethd usldsriotd ai ned.
An anount of nore than 20 parts by weight results in reduced workability
and curability.afitrerefiotiee msutbhcaieuans aieldgil phetherlagd. 1TH¥sf erred as
the curing accelerator (G is a

compounds can be used singly or in admixture.

The amount of the component (A) used in the
present invention 1is preferably 10 to 90% by weight in
25 the total amount of the component (A) and the component
(B). When the amount of the component (A) is less than

10% by weight, the resulting die-attaching paste has

low adhesivity. When the amount is more than 90% by



conpound having at |east one primary amno group in the nolecule and a
melting point of 100 to 230C.' Addition of this conmpound accel erates the
curing reaction of the present die-attaching paste because the am no group
15 accel erates the deconposition reaction of a radical initiator. Further,
the addition increases the cohesive force7of the cured material of the
present die-attaching paste when the carbonyl group is present in the
paste, because W&kgahi nbhgr s6pULEADLOs et titRe RO o ardFory | hag cuprighinel ti ng
point of lower than I00C is not preferred because the above reaction
proceeds duri ngviseoptbduetflohasr aspspidemofln e riadxidnitt i e-Hiazetorry
paste and a viscosity increase is incurred. A nelting 25 point of higher
than 230C i s notu@hredBerRES BFehBPL BEEAGSESChe curing accel erator (G
remains as a solid at a high probability even during the curing of the
present die-attaching pas?geaﬁad%ailnpé?ﬁéfé‘&réfzfaé?&oq satalyy bt i netbehs
specific exanples of the curing accelerator (G, there _can be nentioned

di cyandi ani d&, $%30phE HaFEESAEI dPUPRY APz de MOAdISHiiE G 3 MRAtAA YT
sebacic acid diq%drazide C rboa.dihggrazidﬁ and 5 dodecanedi oic acid

di hydrazi de. Thede® corpdl¥as RAR-BETad€dUSFRgY* §P94F %ombi nation of two or

nore kinds. The a . cuy,l cel.er at or i .3 10.,.10 parts by
wei ght per 100%%%ggﬁg%§9%%§§ﬁf ogopggggétéﬁ gﬁ ﬁﬁ?ﬁgiﬁéiéﬂﬁ %ﬁgl%ﬁ%ithe
conmponent (B). - - [ ess .tha ar j.ght, the
intrrgnded e1£f)ect&glﬁ%‘?l%%?%g{{g?%téahgah ?’glltgﬁt I%?%w%h%n 4%@&%uln d|ns nor e
than 10 parts i hecr ggul L di-e: achi et t.aj, sy a solid
content in tooq%g&%%ﬂgimgénﬁﬁt?éa%é ?ggugegﬂ%gr%ahﬁ?%ty |§x€gpf%%ﬂ$%ed.

Thereforg,]gpchuggpyﬂéstggg pet pg@ggbrng e diseniteady ng paste of the
present invention is produced, ?or exanpl &, by prem xing individual

mat erial s, kneagliéw:theapreskxidgi pyadet Ahaeenehatiind e tdeendd ket urand
subj ecting the kneaded 20 material to degassi ng under vacuum 1In order to
produce a sem cahdicd osardele cet us’ agmtiihetpr esesturdi e-hat tdectumug pasiten- a
known met hod can be used. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 25 The
present inventisteftsispecefipeahtyrel| u¥heat sthebeleowrppaidyicof Exanpl es and
Conpar at i ve Exanpl es. 15 Exanples 1-15 and Conparative Exanples 1-3 In
Exanpl es t he f dianng ptesapbiehesswehannitlel i fheh& gsudpemd shown in
Tabl e 1; each of the resulting m xtures was kneaded .using a three-roll
mll: 5 and eacH tadated Paseri BRSwWABL8E48% s orgddtidivh Afari s

di e-attachi ng pastes. The performances  of each.dLe-attachinqlfaste wer e

eval uat ed accof%ﬁWEF¥%F?ﬁ%'foWP8ﬁjﬁéen@?ﬁBHQQSfﬁéCWb§ﬁ¥W%?Qﬁ e *eval uati on
h in Table 1., 1 A) _A ic-.modi fi | t adi
are shown in 1apl & th?Q £pgpanent (AL ui%%b@?dg%rfﬁg%g§§?my%%§% | €ne

(nunber-averagémﬁﬁTecu ar~wei ght 7 abou a “product of

(Ninggggr Pet ;g;gg@@ﬂrgg- an L £t LenEROXYoRBdLhirgd P @livRUt adi ene
As specific examples of the catalyst
20 satisfying the above decomposition temperature, there
can be mentioned 1,1-bis(tert-butylperoxy)-2-
methylcylochexane, tert-butyl peroxyneodecanoate and
dicumyl peroxide. These compounds can be used singly,
or in admixture of two or more kinds for controlled
25 curability. It is possible to further add a
polymerization inhibitor for improved storability of a

die-attaching paste.

The amount of the radical polymerization



15 nol ecul ar wei ght: about 1,000, E-1000-8, a product of N ppon
Petrochem cal Co., Ltd.), Polybutadiene having (neth)acrylic group at the
two term nals (nunber-average nol ecul ar wei ght: about 3,000, BAC-45, a
product of 20 Osaka Organic Chemical Ind. Ltd.) Conponent (B) Lauryl
acrylate (NK Ester LA, a product of Shi n- Rakanura Chemical Co., Ltd.),
Trifl uoroethyl nethacr Iate ht Ester M 3F, a 25 product of Kyoeisha
Chenical Co., LEt3lysfalfyl Uée%htlﬁapéteee(r@éﬂé/oOde%rﬂdhe@ar%lsp%duct of
Dai so Co., Ltd.), Conponent g D cunyl peroxide (decorrp05|t| on
tenperature in W%Jpg}élthﬁﬁfl Fia t@étrtslﬁcweljé?rhcturﬂﬁ e FPrdtuet BREEN ppon
Ols and Fats Co., Ltd P%

Bi s( 3- trlethoxy%?WQ?%?B yI@fe?PQsG aﬁ@“@ﬂnf?§9 (B -pr JHtRA Eﬁeh@%%%%tUnlcar

Co Limted) Fill D) Fl k ticle di t

SV maxi mum PArEPER et BFAnbPoFEE36 Vo e i ter teed S} ] vifage
ticle di t t I di t wd

(average parti (TEC# mepaséé%“ﬁ?f%%{sé CoRSF %&Esrc‘?.o&elﬁafe%%%ﬁbvaf ef@ﬁ" 3

(BI-2000, a pr Ofiucéeo{)flgl pRAN §gga C%6§b§€)m éoupl Irqga el}gr atv?h

D cyandi am de (ré% |ng point: ng agen Alkoxy |Iane

(KBM403E, a ProfbicylnShi - Ebsy 20athemicgls Qopy Lidgnd n Gogparal i ve

Exanpl es, a par e conponents used fat 'plus the
fol l owi ng resulting die-attaching paste has significantly reduced

curability. Therefore, such amounts are not preferred.
10 It is preferred to use, in the present die-
attaching paste, a silane coupling agent (E)
represented by the general formula (1) because the
resulting die-attaching paste can show remarkably
improved adhesivity. In the general formula (1), R, is
15 an alkoxy group having 1 to 10 carbon atoms; R, is an
alkyl group having 1 to 10 carbon atoms; a is an
integer of 1 to 3 which determines the number of carbon
atoms of the alkoxy group(s), and can control the
reactivity between silane coupling agent and resin or
20 filler; m is an integer of 1 to 5, with 3 being
preferred for availability of such a silane coupling
agent; and n is an integer of 1 to 10, with 2 or 4
being preferred for availability of such a silane
coupling agent. Specific examples of the silane
25 coupling agent (E) are shown below; however, the silane

coupling agent (E) 1is not restricted thereto.



materials were used as conpoundi ng materials. Conpoundi ng was made in the
proportions shown in Table 25 2, and then kneadi ng and degassi ng were
carried out in the sane manner as in Exanples, to obtain die-attaching
pastes. The perfornmances of each die-attaching paste were eval uated
according to the foll owm ng net hods and 27 the results are shown in Table
2. Diglycidyl bisphenol A type epoxy resin obtained by reaction of

bi sphenol A and epi chl orohydrin (epoxy equivalent: 180, liquid at room5

t enperature, hereinafteCHalbt€viated to bis A epoxy) ‘DGH%%EB gl yci dyl
ether (epoxy equival ent: |85, |lhereinafter abbreviated ko ), Phenolic
novol ac resin (hydroE#hCétg!Dvﬁlvrr?:CH 8, G"‘}Z’t@@@@(ﬂiz ,

herei nafter abbreviated to PN), 2*Phe 9I-4f%- i hydioxyjmret hyl'1 m dazol e
(Curezole 2PHZ, a produCHaGH,Ghi koku Chemi cal s Cor por qj@qEQHgval uati on of
performances 15 (1) Viscosity Measured at 2.5 rpmat 25C usiing an E type
vi sconeter (3 cone). (2) Elastic nodulus A test piece of 10x150x0.1 nm was
produced 20 (curing cofeils®dp@: 175C and 30 mi nutes). OTkeQHest pi ece was
subjected to a tensile test to sure a | oady di spl acénent curve (test

| ength: 100 mm t estCHpeHdO ~Bimm{nth, Tess ; éfzgrmSi:"CZBHéCHgnd an

el astic nodul us was deterninetl froomt initial 253gradient of the curve.
(3) Adhesion strength A 6%B3Ghsilicon chip was nount8H,Ghza copper frame
usi ng an obtained paste. The resulting materi al 18 was pl aced on a hot

pl ate of 200C for 30 seconds and 60 seconds to give rise to curing of the
paste. Then, hot diecﬁhégﬁzkﬁbength at 260C was neasu?gﬂ42§Cpg an automatic

adhesi on strength st e \ [ ) .
discH,),0 S,|—€CH2 ;s i cHa)si-ocHacHs

CH3(CH4)70 O(CH3)7CHg

The amount of the component (E) used is
preferably 0.01 to 10 parts by weight per 100 parts by
weight of the total of the component (A) and the
combonent (B) . When the amount is less than 0.01 part

5 by weight, no sufficient improvement in adhesivity is
obtained. An amount of more than 10 parts by weight
results in reduced curing rate. Therefore, such
amounts are not preferred.

As the filler (D) used in the present

10 invention, there can ke mentioned, for example,
electrically conductive fillers such as silver powder,
gold powder, nickel powder, copper powder and the like;
and insulating fillers such as aluminum nitride,
calcium carbonate, silica, alumina and the like. A

15 preferred conductive filler is silver powder and a

preferred insulating filler is silica.



5 (4) Sol der cracking resistance A copper lead franme and a silicon chip
(6X6 mm were bonded using an obtai ned die-attaching paste, and curing of
the paste was nmade on a hot plate at 200C for 60 seconds. Then, the
resul ti ng package was 10 encapsul ated with an encapsul ating materi al

(Sum kon EME- 7026, a product of Sum tono Bakelite Conpany Limted) to
produce an encapsul ated package (QFP, 14x20x2.0 mm). The encapsul at ed
package was subjected to Bheapaseoune absdéhpt ifdd dereatsashtis orol9r hvieaslin
an 15 at nosphere of 60C and 600 rel ative humdity and then to an IR refl ow
treatment (260Gut0isepbhlisrabhyedlt tredd6f bveteg@ht aff erhaviete hdigrunber
of sanples having internal cracks was exam ned by sectional observation and
was used as a yFEBERERIoPagbeder Whenc LACki2AY UEsilst afses Tt al Pyunber
of the sanples used for testing was 8. Table 1 | .

Exanpl es123456 78CoHpbuntitfigt Al S BACRASIEFe59653 PRS e reth terpd s o gyen)low.

MW 1000- 80( A) E-1000-8(B) NK Ester LAl 2.552037.512.512.512.5|2.5(B) Light
Ester M 3F(B) CHieo Bap MBRbher {8) "PERcHRFR B0 356 Ysd 8o, 14°%50. 50. 5(E)
A-12890. 50. 50. 52. 250. 50. 50, 11 . 75BI - 2000( G : . .

Di cyandi ani deKB\ HO5ERNS .E%T?b??gb?ﬁﬁ.%éﬁﬁfobffD? §4fpviscosity and

wder 75. 075. 075, 075. 01 5. 075. 075. O( D Crush
S e aao it S it o SO
ul us Si S X
seconds curingé%gégggééggggggiég'seconds curing?277707771782678SoIder
Ki i st 0/ 80/ 0 / L8 [ ; - ti d
Exanpl c99101112131415Compotadr ba( %] BACCIELS 61 15 5 252 515 5(A)
MM 1000- 8010 Ale £ d000: 2. 56 R Ftgr ahél%&x%%-rirglljﬁ 1WA S L2 R(B): 1 ght

Ester M 3F12.5(B) Dai so Dap Mononerl| 2:5(C) Percu

D0. 50. 50. 50. 50. RO, $0. P4 B gén | 2899. 5Ad581%E8150me@ 53BloHA002.:5(47) amount

Di cyandi am de0. 5KBM 403EO0. 20. 20. 20. 20. 20. 20. 2(D) Sil ver

powder 75. 075. 075t Qo'be O EaOTp. 0F5. A6D: Cappen Opewder 0. THED)s idwahesbwder
silicaPerformancesVi scosity (Pas)20.521.421.222.12].823.117.6El astic
nodul us ( MPa) 38034963200 3500 360024003206Adhesirer Straerdt,h Jdieted amm) 30
seconds curi ng6567657582553660 seconds curi ng94878978908745Sol der cracki ng
resi st ance~/ 80/90¢ 8bilge/ 807182/ BaNcO-leTdbpaeR eCompar &hieveilver powder
Exanpl es123Conpoundi ng(A) BAC-4525(B) NK Ester LA25(C) Percunyl DO.50.5(E)
A- 12890. 50. 5XBM 4DBEDS 2AERINPLEY SPPRefNBoRGEN S eO7 Y iFPo.S0BiYs f the

epoxyl 6. 0CGE6. 9PN1. 2Cur ezol e 2PHZO. 7Per f or jangesVi scosi t

(Pas) 34. 512. 3207 BTt 3 S 1R uPRS L EVRR) é@o@g%é%@é%d%@éﬁ%rst Pength (N 6x6
mm) 30 seconds curi%$201 2560 seconds cu;in%$423 0Sol.der_ crac igg c
resi st anc~8/ 88/ TETE R °v2r Ad° cPRAFFFEMTARFE S &vd FAE DY thd Ui e
attachi ng past t p i Nt L QE S red t of
Comparat [ ve. xarpics, 15 & FESt oL PUA haRin A% p AT RIS At el g
Therefore, a sefu.coRdUC) 050 Sy eyl Cceesyper yAeni Rheehivabiddd Y621 & produced

by using

20 diameter is less then 2 pm, the resulting die-attaching
paste has a high viscosity. When the average particle
diameter is more than 10 um, the resulting die-
attaching paste gives rise to resin bleeding during
coating or curing. Therefore, such average particle

25 diameters are not preferred. When the maximum particle
diameter is more than 50 um, plugging of a needle takes

place when the resulting die-attaching paste is coated

using a dispenser; therefore, such a maximum particle



the die-attaching paste of the present invention. | NDUSTRI AL APPLI CABI LI TY
The di e-attaching paste of the present invention can be used as an adhesive
for bonding of a 10 sem conductor chip and a lead franme, in the

sem conductor industry. By using the present dieattaching paste, it is
possi ble to produce a sem conductor devi clel superior in productivity, cost
and properties, etc. Substitute sheet - 16 Cctober 2002 23 CLAIMS 1. A
di e- att achi ng phistreetconpi $ shiay aseéssentl.al ItomsomressiblA)t @ bgelracar bon
havi ng a nunber-average nol ecul ar wei ght of 500 to 5,000 and at | east one
doubl e bond i n mitud ecltil @, rotatigedyr coatisee sidaied WMadscardsoh arfing
derivative consisting of (Al ) a conbination of a conpound obtained by a
reaction betweeh WemlePwdoed pbFybat adseneogsdod & st MscrdyImikture of
acid/aliphatic dialcohol ester, and an epoxi di zed pol ybut adi ene, (A2) a

pol ybut adi ene HaEviRE ReWAGES oP T nBLRABEGPECL§EBSp at the two ternminals, or
(A3) a conbination of an acryli¢ or methacrylic¢ group-caontaining

pol ybut adi erfe which is |itfdSatiFdofAst 8Rpératiurd 1a%d fHn &doRh Zspbly

pol ybut adi ene, (Bg a reactive dil uegt, gc% a radi C?L| pol ymeri zatj on

catal yst, and (D)° £ f3VFE19C PR YFeCaflt aBALRG Pdstle Tt dih@htd i m 1,

wherein the reactive dil uentﬁéB) [ atcorrg%ugg havi ng lat | east, one .acrylic
or methacrylic "HPOUPT Phet Gof eR0fBTEET RIdPE- At &¢hitTS Spast@ Sttt ng to
Jaiml wh g . . K Ui havi

ot 1 oast one {1 TE dror oL ErataBheel 65 1 tamer ute Bhedt® 1o art ober

2002 24 4. A di%ﬁ#%ﬁ%%@%ﬁ@aé@?ﬁi‘jéﬁgtéohgsaiamhjighmﬁrs%&it reactive

diluent (B) is al at e. I e-attaching paste according to

Caiml, wheyeifhéh Pald SfethgefhllericiD) diamdteleast wone meial A eppnt
selected fromiron, cobalt, nickel, copper and zinc. 6. A die-attaching

paste accordi ngHo QA1 ing fashet t60APRGSHRGE e Bl v sSidiane th_thJsiiﬁg agent

represented by the follow ng general formula (1): (R~)e Ry ~ Si --~
CH2~---,..~ S bId¥dimg-dfting ddatRRYy3or BuRimg(R2deikefore, such

average particle diameters are not preferred. When the

maximum particle diameter is more than 50 pm, plugging
15 of a needle takes place when the resulting die-

attaching paste is coated using a dispenser; therefore,

such a maximum particle diameter 1is not preferred. It

is possible to use a mixture of relatively coarse

silica and fine silica. It is also possible to use a
20 mixture of silicas of different forms.

Preferably, there is contained, as a part of
the filler, at least one kind of metal element selected
from iron, cobalt, nickel, copper and zinc, in an
amount of 0.01 to 10% by weight based on the die-

25 attaching paste. This is because metal elements such
as iron, cobalt, nickel, copper, zinc and the like
promote the resin reaction of the present die-attaching

paste and can allow the paste to have good curability.



wherein RL is an al koxy group having 1 to 10 carbon atons, R2 is an al kyl
group having 1 to 10 carbon atons, a is an integer of 1 to 3, mis an

integer of 1 to 5 and nis an integer of 1 to 10. 7. A die-attaching paste

according to Claim1l, further conprising: (F) a hydrogenated pol ybutadi ene
havi ng a nunber-average nol ecul ar weight gf 500 to 4,000. 8. A

di e-attaching paste according to Claim1, further conprising: (G a curing
accel erat or whirttten stlee camponhdobhathrgmat-alleadememe prdarhrys ate o ghawp in
the nolecule and a nelting point of 100 to 230C Substitute sheet - 16
Cct ober 2002 23 91 A Seyi wehdtt onodéniteadpdoddded thy fusingiide

di e-attaching paste as set forth in daiml. A& AL AAAAA, 6. A

CAACA LA L AQ ARXIQALGR | s AckPal BB E. KiEENARheAYMAUNE 1s more than

- Jr APzLh?@} xsni d Z] cajca]calc éca] caj ca] ca] ca] ca] ca] ca] c: a] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ldH &y g e2lpea] eAfchAfeHlEANE: dipqedtachibyg paste shows

"#/ 0= @\cd}xsnl d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] calxa]tRf cE%eef ca] ‘éla]“é‘a]acé}ca])éall FebRgrature with 'the lapse

12\ ] 9%&5} xsni d_Z] ca] ca] ca] ca] cal ca] ca] cagca cagca ] ca] ca]

a] ca] ca] ca] ca] & &% car]”c%]% cPé%] cafeq] é‘alPB ]:éa]a€§] %%QWW@@W\V]} XS
ni d_Z] ca] ca] ca] ca] ca] ca] ca ca calca]ca calcalc %J]aca] caj ca]
ca] ca] ca] ca] ca] ¢ % 2t 0gASPplsA I éfn %’] oy &aO@a\]@ﬂ ] ca] ca] ca
] ca] ca] cal ca] ca]acra]icca]ecg] ca] ca] QQLC%L a] ca] ca] ca]lca]] cal ca]ca]calca]caJcalc

j }\} xsnid_Z]ca]ca]calcalc S 1c(a] 8f%c§]cgkﬁg/]1§agg§]tga]o%a]t\%\aé %a‘]ecﬂrcta] calcalc

a] ca] ca] ca] ca] ca] ca] ca] ca]caJca] ca

(<KL YBHURPAR] &) \\fér@%fé&ﬁf‘ ?srgalﬁca%&a%aal g8l fakeakeal,caben)ialaa Ca,la‘?l%cal cal

caJ ca]ca]ca ca]c caj ca] ca] caJ caJ caJ ¢a] cal a))))

ar X xS 4>+ CHMEN 1330t ind X8§E QL Z] gakgebsahaa] %%1391%] C%]L&af]é@ﬂ&@d ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca E]ca] cal ca] ca] ca] ca] ca] cda] ca] ca] cajca! _,,,,,,

------ )1 Y1 t11 1 QOQAR2 33464} g Nk 8cd] 6aheakcaheakeal aalkea] caj ca] ca] Ca] Ca] C
a] cal ca] ca] ca] cal ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! c44446677778=
8>889: ! 1 1 X<Y<d<g<=' >~>>>>e>P¢ xsbadtdhea) caheakc aheapralfealadlcajeal ca] ca]

cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?" ?a?????@d
@Oas AYAGNAAe Af AsANERAABRBRBDOCEOCE] xsall dbZt edlieakc apvahgajec ajuwedea] cal cal ca]

ca] cal ca] ca] ca] ca] ca] ca] ca] caLE] caj ca] ca] cagca] ca] ca] ca] ca] ca] ca! DEEFA GGG
GGGGEGECEEEEEHHRNEHIBHHATIGEKKEE HY g xRt doZ] é8PcaPcd) &80ca] deldid] ] e ca] ca

LRI RO 15 DS PP o LB PR ot ACT o8] CARPATIGH oo cal oa] cal
EPPPBPO0 GO OB AR ES e HPER ]A%Z‘Lf@%%ﬁi%@a%%a] s cal ¢
RRR5S1 S ol SxbICh e SR EREL %%nfé%%%%%@%%?kgﬁ?l Ay fay
cal cal ﬁ]&%@%%ﬁ%ﬁ%&mﬁme&% v ki%]s?iﬂb%ﬁa S aTear ¢
a] ca] ca] calgp] gL %%ﬁ@éﬁa;@algaécabgabgahqama 3] aa ¢ad:calapdipal cal ¢

aljcalcalca! pZzno[t[[[}\\\\\\\]]] "~ aa%$aba7a)d-dl dcdddd#f 1f 5f {upkfa[ V] ca] c™a

] ca] ca] ca] ca] c'gloE] c el € af el tel 8] eakcal edaheahcakeakc alsalaleal cal cal ca
] ca] ca] ca] ca] ca] ca] ca! 5f 7f gf | f of f f g=gwgggghhhNhhi i % bi jj " kkkkl | Hrkrmnm{ vql g
b] X] ] ca] ca] ca] caljaslxaltaltadea] £9] eaficapdalketiakadaksdvdalyca] cajend fxaje,a] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a! mmnooooSopYpppaqqr % bi j j " kkkkl I Hrkmmm{ vql g
b] X] ] ca] ca] ca] cajara]roajles] cal ead ga] wal eajitafcvalighlcsalca] caly ca] ca] ca] ca] ca
] calca]ca]ca]c"a]cal]cal]ca]ca]ca

:Jrf H S10%638 ()predieossd () - 310938 () - 1093 ()- 109 ()-: 109k () -
&10%ME! () - APzi K- S#10%6&' () - M5! 1096 () -
109638 () - SEGE () - 109638 féseqaﬁ/& ex¥ampY¥egoes heliekaporEon@rq )a

hydrogenated polybutadiene (BI-2000, a product of

Nippon Soda Co., Ltd.) and acrylic-modified

hydrogenated polybutadiene (TEAI-1000, a product of



910%:&' ()-7109%& ()- 6109%& ()- 4'10%& ()-, 109%6& ()-s*!10%& () -: h;
fEy#L<109%6& |'!10%&' ()-yS 10%?& ()- S
10%&' ()-s10%& ()-L'1099& ()-MLOGLOGLOG p9 d
f Df Ey#L<10%G&! N( 109<X&" () -s' S10%0&' () - F%810%& ()-z 10%9& ()-f Dz
109& ()-f'11090& ()-ytstuvxzl "P1s10%3& ()1310pp 10pp
10pp! @2! 10%pp&’ ()-f!1SS2! 10%&' ()-f 0 10%0& ()-! @109R?& ()-sx/ = wx6"P1!;
1 109& () - f! 10%NIPPOR! BOEGYR(-) - WIS -109%GGE ()-!S 10% ' & ()-!S 10% "' & () -
D}[9+1 10 !f3s1l0% & ()- !v#fBSIO%E(Q- f3s109& ()- !'If#S 10%& ()- !;f#S
10% "' & ()- 109X ()-f 5dBheigmount of the hydrogenated polybutadiene
F11110%b& ()-@M 10%& ()-! M 10%b& ()-3, s10%& ()-:10%& ()-L 10 10
{Y7) 10UbUb!: .! 4698 UBSPEPIREBLLYOMR & | RV T3 Jon@ ¢ I IRt | PepodBlbs: () -
SIT10%mE& ()-"! 10%bb&'&)1RRa? 10UbUp! ;! 0%§h[ &f(g-l

parts by weight of the tota f "the 'Component (A) and

5 the component (B). When the amount is less than 1 part

by weight, no sufficient reduction in elastic modulus

is obtained. An amount of more than 20 parts by weight

results in reduced workability and curability.

Therefore, such amounts are not preferred.

10 Preferred as the curing accelerator (G) is a
compound having at least one primary amino group in the
molecule and a melting point of 100 to 230°C.  Addition
of this compound accelerates the curing reaction of the
present die-attaching paste because the amino group

15 accelerates the decomposition reaction of a radical
initiator. Further, the addition increases the
cohesive force of the cured material of the present
die-attaching paste when the carbonyl group is present
in the paste, because the amino group reacts with the

20 carbonyl group.

A melting point of lower than 100°C is not
preferred because the above reaction proceeds during
the production or storage of the present die-attaching
paste and a viscosity increase is incurred. A melting

25 point of higher than 230°C is not preferred, either,
because the curing accelerator (G) remains as a solid

at a high probability even during the curing of the

present die-attaching paste and no intended effect is



1 @0% h h& ()-1 y!10% 0& ()-!y! 109hh& ()-t10% h& ()- 10UbUb 10UbUb8&"?7?

10UbUb! ; (10% hé& ()-!6M 10%WhVh& ()-3 ' @1 10% & ()-3 10% h& ()-pl0% X& ()-|

p10% h& ()-1 c{\=UbUb!; 10%}| & ()- 10%| & ()- 10 h 10 h 10 h910%

h& ()-!S*!110%ss& ()-!D*! 10%hdh& ()-c }~<{\=UbUb!!; f #ml0%(o( & () -

10%4u& ()-SIN 10% | & ()-S!' 10%42& ()-Y 1 UH40%|}| & ()-Y 10%4| & () -

*IVITh"i "j k"I "zl "P1U, s10%& ()- 10|| 10]] ,

10| | ! XS2! 10% | &RJainedp! 185428 C) L1160 EFNPESE) CINTARLOMY R ) - | " " %$SUS! 986
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used singly or in combination of two or more kinds.

o1
nds can be

The amount of the curing accelerator used is
0.3 to 10 parts by weight per 100 parts by weight of
the total of the component (A) and the component (B).
10 When the amount is less than 0.3 part by weight, the
intended effect cannot be obtained sufficiently. When
the amount is more than 10 parts by weight, the
resulting die-attaching paste contains a solid content
in too large an amount, and reduced workability is
15 incurred. Therefore, such amounts are not preferred.
The die~attaching paste of the present
invention is produced, for example, by premixing
individual materials, kneading the premix using a
three-roll mill or the like, and subjecting the kneaded
20 material to degassing under wvacuum.
In order to produce a semiconductor device
using the present die-attaching paste, a known method

can be used.

BEST MODE FOR CARRYING OUT THE INVENTION
25 The present invention is specifically
illustrated below by way of Examples and Comparative

Examples.



10%| & ()---.V

1094 & ()-*10%| & (

....)/dErPIU " 109%4 & () - SFYA0%t| & ()-f#10%| & () -! 10%}]
1094 & ()- GLOYH & ()-)/Y/t///00dEAPLU 810%4 & () - OGLO% & ()-s. 1094 & () -
) - (s10%}| & ()-0000111112_=Ul 1 Zf ! 10%&' ()- ! f! 10%&' ()-"

G& ()-, 109 ()- 104| 104|
104] 910%1| & () - 2233445} "< _=Ul @! 10%#H#& ()15 #! 10%3& ()- @ | #! 10%& () - @! 10%c&
"()-4 ;L1109 () -4 YFLO0%RR' ()-566666x77y8r S1U @
10%&' () -z@®! 10%meariple Dl 108@a Y- CoopmEativel EBxbples 1-3
10! @! 10%&' ()--y8899:::}7?rS1U @,
10%m& () - y#! 10%mp& () - - ! ayw! ERSBO L s- LheufQd lop-18g IR (RS 109 () - 2! ;

a<b<c<d<g<8=r P1U @,

10' @ 109 ()-S@O0%& ()- 10 10

10! N. | 109&' () - Miked 09’ {heMNBeepsssions shown in Table 1; each of the
?+@Q[9PIUV @ @ ! 10%& ()-!1:110%& ()-10%Z& ()-!N '10%&'()-I10%Z&f(£-lY@?

S S& ()-S+t@l
10PP! N, ! 10%P&’ () - -

& ()-9!, Ilo%ugij&ﬂ(?a@ k0o

¥ S Bixtupes Uep) kagesled @sinmpp dome-rol
I'N, llO%&fé' :1109%7; &IM%B Bx Bx CCDD [<rS4U|!10®6
@)m MI&T

2ERF LRt0 P59 HLORBBY () - -

&f():
10%

10%

mill;

10%

- A 0 - . 11009 -M:
U&' () DEEkFCGDGEGFG Gzl PlUlOE{ﬁ&BgAg 10HH 10HH OHH! 10A-IH&§)O%\/Ie,ach

T LOYHUHUS! () - MDY ER: §9 ST B

pastes e performance

die-attaching paste were evaluated according to the

following methods. The results of the evaluation are

shown in Table 1.

10 Component (A)

15

20

Acrylic-modified polybutadiene (number-average
molecular weight: about 1,000, MM-1000-80, a
product of Nippon Petrochemical Co., Ltd.),
Epoxy-modified polybutadiene (number-average
molecular weight: about 1,000, E-1000~8, a
product of Nippon Petrochemical Co., Ltd.),
Polybutadiene having (meth)acrylic group at
the two terminals (number-average molecular
weight: about 3,000, BAC-45, a product of

Osaka Organic Chemical Ind. Ltd.)

Component (B)

25

Lauryl acrylate (NK Ester LA, a product of
Shin-Nakamura Chemical Co., Ltd.),

Trifluoroethyl methacrylate (Light Ester M-3F, a
product of Kyoeisha Chemical Co., Ltd.),

Diallyl o-phthalate (Daiso Dap Monomer, a product

of Daiso Co., Ltd.},

Component (C)
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10 Crushed silica (average particle diameter: 3 pum,
maximum particle diameter: 16 um),
Copper powder (average particle diameter: 1 um)
Elastomer
Hydrogenated polybutadiene (BI-2000, a product of
15 Nippon Soda Co., Ltd.)
Curing accelerator (G)
Dicyandiamide (reagent, melting point: 209.5°C)
Coupling agent
BAlkoxysilane (KBM-403E, a product of Shin-Etsu
20 Chemical Co., Ltd.)

In Comparative Examples, a part of the
components used in Examples, or that plus the following
materials were used as compounding materials.
Compounding was made in the proportions shown in Table

25 2, and then kneading and degassing were carried out in
the same manner as in Examples, to obtain die-attaching
pastes. The performances of each die-attaching paste

were evaluated according to the following methods and
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A 6x6 mm silicon chip was mounted on a copper

frame using an obtained paste. The resulting material
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60 seconds to give rise to curing of the paste. Then,
hot die shear strength at 260°C was measured using an
automatic adhesion strength tester.
5 (4) Solder cracking resistance
A copper lead frame and a silicon chip (6x6
mm) were bonded using an obtained die-attaching paste,
and curing of the paste was made on a hot plate at
200°C for 60 seconds. Then, the resulting package was
10 encapsulated with an encapsulating material (Sumikon
EME~7026, a product of Sumitomo Bakelite Company
Limited) to produce an encapsulated package (QFP,
14x20x2.0 mm). The encapsulated package was subjected
to a moisture absorption treatment for 192 hours in an
15 atmosphere of 60°C and 60% relative humidity and then
to an IR reflow treatment (260°C, 10 seconds, three
times of reflow), after which the number of samples
having internal cracks was examined by sectional
observation and was used as a yardstick of solder

20 cracking resistance. The total number of the samples

used for testing was 8.



, ,10%82s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 , 10%2s& ()-5;
c<i ' H4, bbbbbOblbpP47 , ,10%62s& ()-5 ,10%2s& ()-5;c<i ' HA, ,10%2s& ()-5
, 109%82s& ()-5 ,10%62s& ()-51b2b7b8b9b: b; bpT7 , ,10%2s& ()-5 ,10%2s& ()-5
, 10982s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5;
b<bKbOGbSbWh[ bdD$ , 10%62s& ()-5 , 10%2s& (195 , 10%2s& ()-5 ,10%2s& ()-5

, 109%82s& ()-5;c<i ' HA, [ b_bcbgbhbsbwbcG , 10%2s& ()-5 , 10%2s& () -55;

c<i 'H¥, ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5wb{bbbbbb_C , 10%2s& (

, 109%82s& ()-5 A
Te) Yo} [~ N[O o T
w . 1] LI . ] « | » .O q{mg q)
™~ ™~ O | ol ™~ | — W |~ 5
— — ~ — | o a
-
]
) O oo o 8
. . o ~jo (P 5
=~ o o~ olo oln ©|S 0|0
— ~ ™M [en]
LN
~ 1N N O o
0 PR o M| (P
~N o~ — O o0 ®lN O |~
™~ e o
— [0 =) Mo
U)m '] L) lo O‘__*g
Q N eV olo o | — O |~
= ~ — | 1=
Q.
% ) n
0 N j N ~ Mo
x . . . lo w[\m
fo] | < r~ r~ [N o Te} = O~
™ o~ o~ en <
I NNty NO o
" . o ooe
e} o oo ol Ol 0 | =
Q] r~ o ©
—
,9, |0 N (@] ©
Q ™ : o wi~ L
p o o) oo own < [ 0~ 1S
B N ~N
o) ) ToR Yol M=) o
. S ol |®
r" ™ N olo o o™ O |~ |
™ (@]
2 o
0
Vo] o
b 1y}
O kS
S —~|~ 0
o M=o O~
M| E o=l aele | n
1|0 1) = A | O
=i c QO S~ 0 el R IR S I S
o) T Q| o|-- —_ V3=
& - = - T | T nln|iollfoio
(@] =L (] = z |3 O = - o
® NN No¥ @© o|0|w olH|lo|n|wlA
Jjoo ||t - 0, Q, M3 [ Y| T | T |~
Ol | oA > o go! —|g|jrle|c]|0
noC|oO| L =R e o Nt O|Ww|O|0O|®
<TIOIO || O 3| cllolo|l.aln|>E DI04
o I |HloH|lcla|lo|lNjo|>Nmb | Qinio e clojlo|o
cloj- olA|l4l—loluoloH|QlajlolH|lV]|O|0n]|n
H (= XA oo oA | Ol S S - |-H “
TlaoisSidizldoialgdivOll DIV |olw|n|loloto
o | = glojinlo|m|w|T
Sl <~~~ <]~~~ ~1A ~ |~ ~| S |0 | —
O MM IKdMO x| Q|0 |-~ T (@]
= ~
O [}
O ¥}




, 109%82s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5

, 10%2s& () - 5bbbbbbbl P4 |, 10%2s& ()-5 ,10%2s& ()-5 , 10%2s& ()-5

, 109%82s& ()-5 ,10%2s& ()-5; c<i!HA, bbbbbbbl LO , 10%2s& ()-5 , 10%2s& ()-5;
c<i'HYW{, ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5bbbbbbbpT ,10%2s& ()-5

, 109%82s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5

, 109%62s& () - 5bbbbbbbdD$ , 109%82s& ()-5 ,10%62s& ()-5 ,10%2s& ()-5

, 109%2s& ()-5 ,10%2s& ()-5; c<i!HA, bbbbbbbcG , 10%2s& ()-5

, 10%62s& ()-55;c<i ' H{, ,10%2s& ()-5 ,10%2s& ()-5

o) o) ~N|© Vo]
" e S olw|®
— ~ ™~ o o(w ~|& o< | o
o e~ r—lm
oy w | N o [s o]
<r v o O~ I~
o ™~ ™~ ojo|xN ol ™| njo|o
N
w0 n|Njo
m . ] 8 Nog
— ™ o~ olo olo|wn —~ D ||
— o~ o
0
o
— | N{Oo|n —
QN . 8 o |2
E et M ™~ olo ojnjo NR ~|~(S
© ~ N {m
%
=1
ToRIToN I} NjO ™~
— . S w2
o) i ™~ Nlolo o|n — & Olola
® Nim
3
c
- ) ToRlTe) ~Njo <o o
4 (@) . ‘o M~~~
o I QM o™~ oo ofwn — | ol Fo R iy
o) ~ ~Nlen
O
!
—
7o) W |0 ~N| o
o o Sl v«
@ ol olo o|n olel |viols
— — ~ P
Q
I
£
g 9
O
e} o
% ]
O +
s-a —|~ 0
| © ©|=| oy O
m}E m—laeliglo
110 1] = Hal BN,
b J) SIRSIRS —laly|w|s
Q T Q| O|f-H — L33
Gl M= - T T njwjojLviv| o
o Al o () =] zl 3|+ =1 a
© Pl rc! o|o|w o= oln|u|-
Lo Hf || - O Q. LD N[ T|T |
ojllol Al > T e} — 1|+ ia| s 0
wn|ololu £l o Slsa|o Qlwiololm
s|olo. nlieio] 3l glmjololcinl > e Ol s
ol |l lmjoim|leln|ojNno>™om|>|ajn| oL clolo|o
o]l o+ | H|lH|o|lu|lo|~| Q3] ClH 0|0 0|0
Al iSO |ofAls|H| oty e v~ 9]
Tl ZIAIQaalgNQl [V 0| n|oio]|O
o 1 = El0|0nloim©|T
Sl b~ =~~~ = STl gl ~
Ol ||| MMM OIKMAUIMIOAA|0-H|—|T O
£ “
@) o)
O a¥




, 109%82s& ()-5bbcccecc_? ,10%2s , 109%62s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5

, 109%82s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5cc+c,c-c.c2cpT4 |, 10%2s& ()-5

, 109%82s& ()-5%,10%62s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5;

c<i ! HY{, 2c3c4c5c6el cdepP4 |, 10%2s& ()-5 210%2s& ()-5;c<i! HA,

, 10982s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5JcKcLcMcNcCcPct X, 10%82s& () -5

, 109%62s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5 ,109%2s& ()-5

, 109%82s& ()-5PcQ”c_c cachcl P4 ,10%2s& ()-5 ,10%2s& ()-5& ,10%2s& ()-5&

0 ~lolola|a e~ ®lo
Q) . 1] m
— olnlelol-|o o3 DO I
Q, o~ ~N NI o
= )
d
"
k= ninicn|o g
sl ]| n . Q
Dl n|o|lolo|n IR PR
- N ~ — | o)
EN)
I
O
g o
["pRIToN NN [1p] [s 0]
Er—| . .8 8:’"\1\
O o) = H=1l=11") < |3 ©
O ™~ ™
™~
0
—
o o
0 DC ]
T © i
= —~ 0
(=] O Of-H
i~ a|latn
= Al | O
4 S =] ) Ry
Q — P33
[~ o nin ool
R 2 &N == &
0 o Sl 0|0l n|A
T af > o sy alololae
O | > S o™~ —lojL|alglo
NP Elon a0 olw|lolo|m
<|wn{S|lo|lm|o|a olwn|>E Olo|y
ol |l 5l o —~ oL glolo|o
[eR i@ MO OlO|"H]| 0| Ol W
H G | O s ]G N|lS| |-~ 1=
VA= | |0 Ojo| ol njolo]o
- = 0| SigEi0|n]ojm|wiv
S~~~ ~|-"]O|Z| 3| HI 0| ©W|.C —i
Ol MO IQQOMIO|OlHI—|T 0
O === — Wl | e %)
=] ~
[@] O
O ¥




, 109%82s& ()-5& ,10%2s& ()-5;c<i ! HA, bcccdcecfcvc{cpPO ,10%2s& ()-5
, 10982s& ()-5;c<i ' Hf, ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5{ccccccc_?
, 1 ,109%2s& ()-5 ,109%2s& ()-5 ,109%2s& ()-5 ,109%2s& ()-5 ,109%2s& ()-5
, 109%82s& ()-5cccccechH( |, 10%2s& ()-5 , 10%2s& ()-5 ,10%2s& ()-5
, 10982s& ()-5 ,10%2s& ()-5;c<i ' HA, ccccaaxcGt , 10%62s& ()-55
, 10982s& ()-5;c<i ' H, ,10%2s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5ccccecccect X
, 109%62s& ()-55 ,10%2 , 1Bs2skeéy- 5rom0%eR4& () ahd, TeIB2s& ()t die-
, 10%62s& ()-5 ,10%2s& ()-5 ,10%2s& ()-5ccddddddD$
attaching pastes of the present invention, as compared
with those of Comparative Examples, are superior in
solder cracking resistance. Therefore, a semiconductor
5 device superior in reliability can be produced by using

the die-attaching paste of the present invention.

INDUSTRIAL APPLICABILITY
The die-attaching paste of the present
invention can be used as an adhesive fcr bonding of a
10 semiconductor chip and a lead frame, in the
semiconductor industry. By using the present die-
attaching paste, it is possible to produce a
semiconductor device superior in productivity, cost and

properties, etc.
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(A3) a combination of an acrylic or methacrylic group-containing
polybutadiene which is liquid at room temperature and an epoxidized polybutadiene,

(B) areactive diluent,
(C)  aradical polymerization catalyst, and
(D) afiller.

2. A die-attaching paste according to Claim 1, wherein the reactive diluent (B) is
a compound having at least one acrylic or methacrylic group in the molecule.

3. A die-attaching paste according to Claim 1, wherein the reactive diluent (B) is
a (meth)acrylic monomer having at least one fluorine atom in the molecule.
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4, A die-attaching paste according to Claim 1, wherein the reactive diluent (B) is
diallyl phthalate.
5. A die-attaching paste according to Claim 1, wherein a part of the filler (D) is at

least one metal element selected from iron, cobalt, nickel, copper and zinc.
6. A die-attaching paste according to Claim 1, further comprising:

(E) a silane coupling agent represented by the following general formula

(1):
(Reja | {Ri)s
(RE)S/-a ? _6 CHz)—;‘—é ; H CH2>:' Si\(Rz)a-a N

wherein Ry is an alkoxy group having 1 to 10 carbon atoms, R is an alkyl group
having 1 to 10 carbon atoms, a is an integer of 1 to 3, m is an integer of 1 to 5, and n
is an integer of 1 to 10.

7. A die-attaching paste according to Claim 1, further comprising:

(F) a hydrogenated polybutadiene having a number-average molecular
weight of 500 to 4,000.

8. A die-attaching paste according to Claim 1, further comprising:

(G) a curing accelerator which is a compound having at least one primary
amino group in the molecule and a melting point of 100 to 230°C.
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