; e3e>r>o0, Fr66TS"21 April 2004 DESCRI PTI ON DI E- ATTACH NG PASTE AND
SEM CONDUCTOR DEVI CE TECHNI CAL FI ELD The present invention relates to a die
attachi ng paste superior in solder cracking resistance, used for bondi ng of

sem conductor chips, as well as to 5 a semi conductor devi eg s3dpgFgsor in
reliability, produced by using such a die-attachi ng paste. BACKGROUND ART

In recent years, the production a f j conduct or devi ces has shown a
steady increase, and 10 a reductigﬁgggRgfgggg{ion cost thereof has becone

an inportant taskprEanthapdis ' hips to a | ead frane,
there is a method of using, @% g%*aﬁﬂe |v35&%ﬁéQﬁBV§QQRCD@Hﬂ§EIaI such as
gold-silicon eutectic material or the like. -This method 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)
obtained by dispersing a filler in an organic material or the like, has

becone a nui ITESIMNEEAIAL 20rMggnwhile, with respect to the reliability of
sem conduct or devices, solder cracking resistance is particularly

inmportant. A die-attaching pasi&,ca giving a .sem conductor device
havi ng satisfactory 21 April 2004Pﬁpé§Fgép Eﬁ&égﬁﬁgtﬁé§1§¥ﬁﬁte needs to

have a | ow madtlauhiofy @Jaasid ddpe £ 051 £ a%at | f _the difference in |linear
expansi on coefficient between é%nicd%duct%?Eg%?p§r§ﬁ§H4%qu%%ﬁﬁﬁnce,

used for bonding of semiconductor chips, as well as to
5 a semiconductor device superior in reliability
4

produced by using such a die-attaching paste.

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 iike. This method is

15 expensive and may incur breakége of semiconductor chips
caused by thermal stress; therefore, a method.of using
a die-attaching paste (a baste—like adhesive) obtained
by dispersing a filler in an organic material or the
like, has become a main stream.

20 Meanwhile, with reépect to the reliability of
semiconductor devices, solder Cracking resistance is

particularly important. A die-attaching paste capable

of giving a semiconductor device having satisfactory




5 1n recent years, the requirenent for solder cracking resistance has
becone strict; as solder has becone |ead-free, the refl ow sol dering
condi ti ons have been switched from 240C to 260C, in order to meet this

[ f 2 I I ic 1 dul h
tenperature increase o 0C, a lower elastic 10 nodul us a%ER§@3£@4a

necessary. For a | ower el astic nodul us, die-attaching past
a rubber) have heretofore been known; however,

| ow-stress subsiance

they are unable to sa%?%ngPﬁerﬁééé & igsHerito flvave ok debwe ki Ngs

resi stance angmnilasi e Il e-attachi ng paste is needed. DI SCLOSURE OF

THE | NVENTI ON The presfe?ljt:gyngggt FSﬁaéiaﬁsloéﬂt Yr dhalihigf fe déreat tachi ng paste
used for bondi ng of sem conduct or

superior in sqliéfcérarcré&gg . L esj stance,,
chips, 20 and a senicondd@?%égdéé?g 1§upBL betveareldamicongucpeeduced by

using such a dhepat aaehi NG pPasst meAccording to the present invention, there
I's provided a die-attaching paste tonprising as essential conpanents: 25

(A) a hydr®carbon haVinQdiﬁﬁggﬁﬁ' rage | ecul ar wei ght of 500 to 5,000
and at | east one double bond in HggﬁﬁfECﬁﬂg,rSHUPF§mﬁﬂﬁ\Eﬂﬁvsolde21
radi cal  polynerization catalyst,

i 12004 keagt iree jdid :
Apr | (Byrackeagt ireg ;did enbhoédslc?r%%?%rpetﬁ‘éregﬁﬁoﬁémso(l@er Shase. the

and (D) a filler. In preferre
hydrocar bon heetoge alsuabegrzavernage r@ff&#'saéldering conditions h
S ave

been switched from 240°C to 260°C; in order to meet
this temperature increase of 20°C, a lowerAelastic
10 modulus has become‘necessary. For a lower elastic
modulus, die—attaching bastes using a low-stress
substance (e.g. a rubber) have ﬁeretofore been known;
however,'they are unable to satisfy the recenf
requirement for solder'cracking resistance and an

15 improved die-attaching paste is needed.

DISCLOSURE OF THE INVENTION
The present invention aims at providing a
die-attaching pastevsuperior 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 onev

double bond in the molecule, or its derivative
‘ - ’




wei ght of 500 to 5,000 and at | east one double bond in the nolecule, or its
derivative is a conbination of a conpound obtained by a reaction between a
mal ei ni zed pol ybut adi ene and a (meth)acrylic acid/aliphatic 10 di al cohol
ester, and an epoxi di zed pol ybut adi ene, or is a pol ybut adi Epﬁﬁﬂpé/d n9
acrylic or methacrylic group at the two terminals, or is a“co ingtion of
an acrylic or netha )yl ic groug-.cont ai_ni ng pol ybut adi ene which is liquid at
room tenperature and ‘an %p RPHr2&8 f?;lblﬁl but adi ene; the reactive diluents
(B) is selected fro('rE a Ca?".ﬁ%%fnd Eavi qg} at |east one acrylic or methacrylic
group in the nolecul®, & (MBthYacrPPréMrEAsmdl dMadatpbyst pashdone fl uorine
atomin the nol ecul )andad%aiejr‘%l pht hal ate; a part of the filler 20 (D) is
at |east one netal ‘el’emeht™’s tted fromiron, cobalt, nickel, copper and
zinc: the die-attaching haste urthﬁr conprises (E) a silane coupling agent
represented by the fol | owi fy yenetaf FBPRULEEPES, (RS adqm@Iment S(A); f
: e > el P i :
vc\Jh_Zrei n Rl5 iSsléﬁ'aI %xyyggooucpa(%%%ﬁ E%ggif?% gonéégééﬁagtemét éﬂ!forl:eiicégggl f(lyl
roup havin ' 0,¢ar t is,an ipteger of 1 to 3, mis an
?nt eger of % vtl%kgfl%aﬁg I’?%I%Q tgon 1'n Oe@e?n%fa‘i f%agg; Ofige d¢iublat ttaotd nin past e
5 further comgwés ro t.ed pol ybut adi epne havi ng a nunber - aver age
nol ecul ar wei ght Igfél%%tcl)xtgé %%ggﬁ'es t eer%‘faetja‘f? athi ﬁgcﬁélgti@afctilolnhexf @npri ses
(G a curing &saeberat i i co und havi ng at | east one prinmary
am no group in the II?r%l 2’85%@53% b} ?raelrte‘i C&lp%? t}feﬁ‘ﬁeﬁﬂ ponaieindeed

Accor di ng to gdeyipiesepenknYgAt i,0 re is also provided a sem conduct or
devi ce produced by using the abgvgmgﬁtg\séarcrr (Sj"]cﬁ ea-%f‘flg%i#ﬁ@aﬁage. DETAI LED
‘DESCRI PTILON @HalondVENTEON, 1anAcqer ding it g the finding by the present

i nventors, a hydrocarbon havfngna nun%g;&?{al\?g'rzaegcg %f\gk&‘&g%?l%?ghﬁroﬂ%oo to
5,000 and at a gasltymneadibehé enhondqi 3 the ol or its,derivative, i.e.
t he conponent (A) of the die- at t achi ng asl{ge) O%?%%eh‘?ﬁre%gh"f 9B°FRveRti on
can give a ditdeativachiewmpasl e, Wbirchs whepreured: hecopes a cured materi al
havi ng fl exi bi I@i ty anld show ng good adhesi.vity over a w e 1 tat 9Fe
range. |n thBe¢dsensflid agrexaapbetadngigedonBbeitaal; lgh crosslink
density and no flexibility, a high cohesive gg’ foracelégiéen%rglco}btja? ned but it
is difficult£8Udst aitn mPdn grerapkestueef andeaat el iiditerf ace with a | ead
frame or gvith 2 giﬁe. \When t he nunber-average nol ecul ar 21 April 2004

wei ght o>t hBOL¥RBEAEHENEY) the |zsact hwe 8DDueht i(8)disfef iseuldoty al | ow t he
resulting dig-attachi pﬂg paste to give a cured material having sufficient

di stances betWe€n?t FEMPPYEY AV i51q eat aheasd subf acirenti b cadhesivity is
obt ai ned. Nbrﬁlgmgkg l\z\/nen t he nunberaverage nol ecul ar weight is nore than
5,000, the conponcht T¢K) IFLYR 1 gheinekeseyeand i(tneith ) anp@asicbl e to use
the conponenf 4 L.n, .anmount .necessary to obtain a sufficient adhesivity.
Ther ef or e, su%hggllﬁknﬁr%(b}épga\?é:r&geé%l | Bfueeignt atom thetbenponent (A)

el TGy 1IN A inth
}are not prefs1&euid snaoﬁRgﬁﬁ@H %ﬂ&ﬁ§¥% é;‘é Sggéeggn%he filler

20 (D) is at least one metal element selected from iron
A r
cobalt, nickel, copper and zinc; the die—attaching

paste further comprises (E) a silane coupling agent

represented by the following general formula (1):

(R1)a (Ri)a

>Si—f CHZHS-):\/-CHzt— si{ N

(R2)a-a " (R2)a-a




L R —hT

i nvention includes, for exanple, diene type 'rubbers such as butyl rubber,
i soprene rubber, liquid 15 polybutadiene and the |ike;. and derivatives
t hereof . The derivatives include acrylic-nodified pol ybutadi ene,
epoxy-nodi fi ed pol ybut adi ene, etc. These rubbers and deriv ;kép”}o%n be
used singly or in adm xture. Preferred as the conponent (A? |

conbi nati on of .a conpound obtained by a reaction between a nal ei ni zed

pol ybut adi ene “éﬁ'ﬁjr%”( it H)Sadty |4 tkaxey dyabuphativendi al goholg es f%Onand an
epoxi di zed pol ybut adi ene; a pol ybut adi ene having acrylic or nethacrylic
group at the tWPRer MndlSsarorlkes goobpnasiongofl ap ae Wi S50k ar
met hacryl i c groupcontai ni ng pol ybut adi ene which is liquid at roonf COMS;

t enper at ure arffd ‘ah EpoXitiFed @bl Ybuvadi eneisThe n sAVEEa etgolecular
wei ght of the 1 April 2004 component (A), referred to in the pré$ent
invention is &"olydtyAéhdntearedofal uecol 0a vakue iehiained, by gg|
pernmeation chron?ho%raphy..rn the present invention, the reacti ve-858P uent
(B) is used fOPIEHE vF&ﬂﬁﬁ%%ﬁ%uﬁLEY@EQgenénpdopedywmﬂggyéggyha@@g o

i mproved cur agbrlniot)é_of a di eattachi ng paste, because use of the con%onent
(A) al one and no-Use3dFreRE Evrrerar (Byighvesfasdietal lagymg te of

hi gh viscositaiggg Lom/morkability. Preferred 10 as the conponent (B) are
conpounds havifig af f&BiPIoRESE&E ViYLt hrT neemprt yeic (g)owp dur the mol ecul e
such as alicygli lé h%acwl 'hc .acid ester, aliphatic (neth)acrylic acid
ester, aromatic %rre §% r Y1'-€adiSd e tERP G thhevingeat Speaishi Grexanpl es
are 1,6 15 h jol_di nethacryl ate, 1, 9-nonanedi ol dinethacryl ate,
,phenoxydieth;%gﬁgggfy%@*H§09§PH¥e}Wa%ﬂ%ﬂmQ%ﬁquﬁeﬁndteamyﬂtaﬁgyb@ﬁ%tand
‘phenoxyetihy! Jeti@sr éaégw?owever, t he conponent (B) is not restricted
thereto. There are also preférably used 20 (neth)acrylic nononers having at
| east one fluorine atom/ ecule and diallyl phthal ate. These
conmpounds can be used!gééﬁé&g?g?hoaghﬁxpﬁﬁégnﬂu§Q¥ﬁﬂﬁio@f thereodponent
(A) used in tEhePprasatadV. ' j referably 10 to 90% by weight in 25
the ‘total anount of t.htgéc&oﬁﬁc%\%ﬁgc%i?ggﬁart %&‘%&ﬁpmﬁuqﬂ.by\mgih@e
anount of theheorp¥RNt } e L % by weight, the resulting

di e-attachi ng paste ha?I%?ﬁéiﬁés?%?tgegaégﬁnﬁhgaé nt is nmore than 900 by
7 21 April 2004 weight, the resulting die-attaching paste has a high
viscosity and has a problemin workability. Therefore, such anpbunts are not
preferred. TRETRAGEOaDESCRIFATICRAtOLNTEAL BLYELTESY, used

15

"According to the finding by the present
inventors, 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, i.e the

component (A) of the die—attaching paste of the present

20 invention can give a die—attaching paste which, when
r’

cured, becomes a cured material having flexibility and
showing good adhesivity over a wide temperature range

In the ca;e 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




5 in the present invention is not critical as long as it is a catalyst
ordinarily used in radical polynerization. However, it is preferably a
radi cal polynerization catalyst which shows a deconposition tenperature of
40 to 140C when subjected to a rapid 10 heating test of plagi o 50(91 of a

| . . A?) |
sanple on an electrical heating plate andel evating the tenperature of the
sanple at 40 mn.to neasure the deconpositionstarting tenperature. Wen the
deconposi ti on. "E&Rpér &Eurtde Sameanartan(A0G st hessesulati 5 odi & £15; @t t achi ng
paste has inf eéijr.?gr .stﬂr abi | i t)_(L at room tenperature. Wien the deconposition
tenperat ure i sShBFESHA&N TP46E L ophEheegia gy L i ed aetachiang ipas e SR UE g es
an extrenely Igng curing time. As. specific exanples of the catal yst 20
satisfying the?abdve GBLSRpBSLErddlt dfyemea el fihbentcan shenmn i oned
1, 1- bis(tert-bgéy&lgero%%-meth |.cyl ochexane, tert-butyl peroxyneodecanoate
and di cunyl peroxi de” ssrea%aa $1¢&F pdigedl suhgligiear in adm xture
of two or r%%&%£§§vfor contéoILed 25 curability. It is possible to
further add a polymertzhttdn°PhAtBEFor PERvprlfedvisenr abkl hupbel—a
di e-attaching £ eThe armgnt of .t ple radi cal polynerization 21 Apri l
2004 cat al yst 5%; e d"TESOP AR Er ¥BLGNG. 45t 8101 pdvars By0ORi ghheper 100
parts by weig t |, of the.c onent (A) and the conponent (B)
VWen the anou%oﬁor;n%%e %gnh‘if’) %a}?f'ggb 1®€P§H'§5,Y tad riesul i igpdseible

attachi ng pastg shows. g | e viscosjty.change with the | apse of tinme and
as a problemin workabi [TTV t g Py part by
h bl em’i kkﬁeﬁ'acg Rfidh %L afo@ht 2PeUds Natrss b

wei ght, the resuding di Ny qu&n aste.has significantly reduced
curability. Theré?bre,q%ﬁ% <%hnunt%d§?§lﬁb ypre?gﬁﬁéﬁoﬁﬁ}lﬁu¢% preferred

to use, inothaupbesenrtydif A ' e sil.ane coupling agent (E)

represented by the gerYeréal% fgéﬁfu%&%ﬁg)%g%%gﬁgé Plﬁets‘é‘slﬂqmﬁi@%ﬂé-%)t achi ng
paste can showreemaikablafrd gy pved adhesivity. In the general fornula (1),
R1 is 15 an al koxy group having 1 to TO carbon atons; Rz is an al kyl group

having 1 to 10 carbon atre®s.comdchet | f. 3 _whi ch. determ nes the
nunber of carbon atons of the agtjlkoxy g{r%)ﬁp %8 Jééd£§gnp(ggm t he

reactivity beimgentibhanecqedrls,NFRIYN 1 A00 I €5l r.20 filler; mis an
integer of | to 5 wth 3 being preferréﬁﬂgor'av%??gbfﬁpfyrgp §¥ch a sil ane

coupl i ng agen$ichndsnbusyan rubbegsr i®oglrdre 10upMe N %i%hi% bei ng preferred
for aval|f£[|ltf gf such a silane Coqplhng agent. Specitic exanpl es of the
sil ane po.y utadiene and the like; and derivatives thereof.
The derivatives include acryiié;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




25 coupling agent (E) are shown bel ow; however, the silane coupling agent
(E) is not restricted thereto. 21 April 2004 9 CH3CH20 ~ O CH2CHS3

CH3CH20-Si --~-CH2~---S 4'~' CH2 j---Si-OCH2CH3 i CH3CH20 OCH2CH3 CH3CH20
OCH2CH3 CH3CH20-Si -~ CHZ~--S ~--' ~- CH2~- - - Si - OCH2CH3 | Cl—lzgd?ri GH-
CHs(CH2) 7~ ~t CH2) ~CHs CH3~C " ~2~7~-S~ ~ @6H2~---S 4-~ CH2~---S{- D) 7CHs

CH3(CHz) ~O Q(CH2) TCH3 The ampunt of the conponent (E) used is preferably
0.01 to 10 part¥BR &Rt ght) pekefegrpar tte By Wweiggmrasenheihotal iafh tie
conponent (A) and the conponent (B). Wen the anount is |ess than 0.01 part
5 by weight, rfo&k¥ikeyepneraprovereneliue adhesivalye isbobiakdety A lanount
of nore than |0 parts, by weight results in reduced curing rate. Therefore,
such amounts é%%ﬁ%ﬁﬁtkﬁ%ﬁ%ﬁ?%ﬂ?tﬂgr?ﬁéYfiIIer (D) used in the present 10

i nvention, there can be mentjioned, for exanple, electrically conductive
fillers such as silver powdel® BoPaSpEwderentiorel Ghewdezactopper powder
and the Ii%e; agglinsuhftin fillers such as alum numnitride, calcium

car bonat e, Jsi G*¢&eH urfnat n#SeRel PrkEheaviscesditer rast worremt ve filler

s sitver powder andp rlaed lnsuhating Hiller is siliea
y of a die-

attaching paste, because use of the component (A) alone
and no use of the component (B) gives a die-attaching
paste of high viscosity and low workability. Preferred

! 10 as the component (B) are compounds having at least one
acrylic or methacrylic group in the molecule, such as
alicyclic7(meth)acrylic acid ester, éliphatic
(meth)acrylic acid ester, aromatic (meth)acrylic acid
ester and the'like. Specific examples are 1,6-

15 hexanediol dimethacrylate, 1,9-nonanediol
dimethacrylate, phenoxydiethylene glycoi acrylate,
lauryl acrylate, stearyl acrylate and phenoxyethyl
methacrylate; however, the component (B) is not
restricted thereto. There are also preferably used

20 (meth)acrylic monomers having at least one fluorine
atom in the molecule and diallyl phthalate. These
compounds can be used singly or in admixture.

The amount of the component (A) used in the
present invention is preferably 10 to 90% by weight in

25 the total amount of the componeﬁt (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




_ _ L i s
21 April 2004 10 The amount ﬁf tpetl;]l | Itg: arsgge:ﬂstgg}“ ﬁ;' fo:ag?l% b\‘j\}he'n the
. e :
pref erabl y 20 to 950 by wei ght o he adhesi on strength obtained tends to
amount is |ess than 200 by weight, the a . 1
be | ow. 5 Wien the anount hs Enre Egg?tgégngytgﬁhghtb gﬂgmkﬁzgﬁbgﬂgﬁbility.
di e-attachi ng paste has a high vis ) : d for
d. The silver powder is use

Therefore, such anbunts are not_pyefepre . vel pPo C e
P Satn Pone s sl ko moal vy o e P2 TR U, 9
hal ogen ions and alkali netal io an ¢ ranch,
Lo 0,PPm, T STV sibesis presiom s dormel1itgle, fispdrancn,
sphere or the |ike. ep I e . aste to be
dependi ng Epoﬁﬁoﬁb %f%?gfrﬂeﬁ??zzsgsgggsdﬁamm C.fjleediaglt’nasfg:‘ rligslogeneraI ly 2 to
obt ai ned; however, a ave o .. - | ess.
10 um and a preferred_nﬁ&@?gﬁ?@h@@%gfeﬁgmﬁgggﬁrﬁgﬁlgﬁﬂfifi%%e5§éng%?ng
When t he ayerage particle di anmet e _ N Cole.
Gt Leeig Bobth REESent g iesuiney e man e o Bl
di ameter is npre _%%y . - - h aver age
to resin bl eedPn§ &G ﬁﬁxﬁqqkf%ﬁl%ﬂéﬂﬁ%ﬁeﬁhfﬁgﬁﬂSi%;EfpartiClg di amet er
particle 25 déggﬁ%erg ar e not g%ﬁ%géégdiéttaaegrpfamabMyﬂatﬂ&ﬁié@ﬂ'ting
S more than uﬁf_ﬁ?&dﬁfhg using a dispenser; therefore, such a maximum
R e o R A
particle ; e Sj and a fine silver
povder 111 - arRErEELBR BT o HE T GG heR opusT p sbech seder & apfil  fer ent
powaer. ans i i i ferably has a average
partn oS 507 5P LOOHERRY i s Phhenalelovcaarams e ot so
particle di ; ' i is less than 1 Vim the
i e e e g Rt M R
resulting die-attac U i e-attaching paste
particle diammwﬂhéSsﬁﬁbfet59”429/ﬁig‘t%pﬁgﬁgﬁﬂé%L€E%d&qﬁ@mgpgﬁ§;%nsuch
gives rise to resin bleeding during coatin When t he naximum particl e
aver age partbdai%ﬂfﬁﬁﬁfﬁ iﬁé@g?ﬁég?ﬁé%@% %F;§%ﬁﬁﬂﬁ%ﬁ%%k%% pl ace when the
di aneter is nore an ' . . - therefore, such a
o St e Granei o s SPETCAR L B g JELSLE UL
maxi mum particle di ameter i - R i sible to use a
0 e e or ST oo Ay o T [ LREe e bk O ok i A S PSSR ot o how,

i xture of silicas o I b- '
gg glgart Oft?m@eMQHume.iﬂWHemsth@n@e&bﬂgogﬁtq%%a%éﬁﬁﬁygﬁyégLﬁ%iegyfrom
iron, cobalt, nickel, copper and zinc, in an anDunt o) . | el ement s
wei ght based™8Ret & adi é'@f%t tm'“@S‘“?Fﬁigaﬁﬂb?ﬁ'etﬁa?ﬁ%%@f?ﬁ{%@t he resim

h as iron__cobalt, nickel, copper, X have
?ggction of fREUPFESeAn &&?%ﬁm%k?;h@n@aSUElagdt&&&.al|0M/the paste to hav

ility il 2004

Egood curability. 21 é%rggecific examples of the catalyst

20 satisfying the above decomposition temperature, there

can be mentioned 1,1—bis(tert—butylperoxy)—Z—

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




When the anobunt of the netal elenment used is |less than 0.01 o by weight, no
i ntended effect of curing pronotion is obtained. When the anobunt is nore
than | oo by weight, the resulting die-attaching paste shows 5 too large a
change at roomtenperature with the | apse of tine. Theref IS N wg@b nount s
are not preferred. The above netal elenemds may be used as indi ual
particles or i for f an alloy. To the .die-attaching paste of the
present 10 invgﬁﬁggxsgagbgeuéﬁﬁg&ﬁzﬁ¥?@%@%%be@-éddbtﬂ@e$amnﬁ1§§ ot her
coupling agent, ﬁ“zf?gm' nga%ent, urfactant, elastoner; curing

accel erator and the |Pke. & Jfe¥ght hef etbantpreflerablyhde used a
hydr ogenat ed p Lene, having.a nunber 15 average nol ecul ar wei ght of
5D0 to 4, 000. %ﬁ#%ko{‘g% hﬁgdel%éi’éat GIREP N § old- t oWhpoutha singhidd cant
reduction in e ' | us, When the nunber-average nol ecul ar wei ght of
the el ast onerellfsk{'(gelges%%ﬁ gBOPaHGSSL}Pfo NG ht r et Fesuil hielgastiies nodul us
i s obtained shan t he mber - average nol ecul ar weight is nore than
4,000, the resulting @@%ﬁ%oﬁbﬁﬂsp&sﬁérﬁﬁy HBAC S ey eaBadgei sdasi ttyheand
reduced adhesipddde re, ;such nunber-average nol ecul ar weights are
not preferred. 5€Spoe%i ﬁ:&eg%%pﬁég 8t PEREL&Mdttomar kalel bihydr ogerat ed
pol ybut adi ene +(3! - . pr t.pof Nippon Soda Co., Ltd.) and
acrylic-nodified hy roééﬁ% e %%I%gﬁpahrgn8a€?H§NﬁHﬁxﬂh%,ptbduct of 13
21 April 2004 Bisppen ;X . The _ampunt of the hydrogenated

pol ybut adi ene used isn%g(rj%reg%aﬁ#ﬁi%% Eﬁsﬁﬁrgésb?lﬂéﬁlgﬁﬂcﬁﬁﬁlﬁooepaCEd by

wei ght of thectebali 18k . he 1gumone ( nd 5 the conponent (B). Wen the
ampunt is less than i 3;rt by melgﬁ%i ggcgu?PPEPEﬁtaF@dﬁEFidmr¢ﬁeereStic

hodul us i300bt ai ned. Anramyunt,Qf s IPEE4t hAN parts. by weight results in
reduced workability and cur abitl i ty. fr%%rgglolrl%g’ sﬁeh%gﬁmﬁ’rﬁ%sea“rfe Gho -
preferred. 1l0aPtathingdpastihe £Wing,accgl r (G .is_a conpound havi ng
at | east one prinmary anfno group f% t he ﬁ%?é%gﬁg 3%8%5 ﬁgpting poi nt of 100
to 230C. .~ Addepresentetinby edRPYEHLACLEt SEALE ring reaction of the
present die-attaching paste because the am no g?o&g?lé a8&eferdt%es the

deconposi ti onr¢eatting dieaatadictalng Hdd el 0fan FMLHEL LG addi tion
i ncreases the cohesive force of the cured material of the present

di e- at t achi nglpRE® eedhadhebéviaybonyin grrsipydrse £ ESEH i M At Zﬁ pa? s
. because thf am no group reacts with the 20 carbonyl group. I Fnﬁ poi nt
of | ower TharfLOVERP%Y ngroppehariod Bedaud® tdwrmhover seact RON; Pr pgeeds
during the praduction or storage of the present die-attaching paste and a
viscosity inct JSOTMcRY €89 A el tlithgazbgoiattoms ; hi gher shhan 230C i s
not preferred, .ejther becausg the curing accelerator (G remins as a
solid at a hi'gh probabi I115° evelRdahi Agteraines tqiefnuriee presesh rbon
di e-attachin e no jntended effect is 14
%ﬂgﬁ§ of”%ke aiﬁbxy group(s), and can control the
reactivity between silane coupling agent and resin or
20 filler; m is an integer of i'to-S,‘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) is not restricted thereto.




21 April 2004 obtained. As specific exanples of the curing accelerator (G,
there can be nentioned di cyandi arni de, isophthalic acid di hydrazi de, adipic
aci d di hydrazi de, sebacic acid di hydrazi de, carbon di hydrazide and 5
dodecanedi oi ¢ aci d di hydrazi de. These conpounds can be use inlg%)\ré or in
conbi nati on of two or nore kinds. The amgunt of the curing 52‘8& tor used
is 0.3 to 10 parts by weight per 100 parts by weight of the total of the
conmponent (A) and the conponent (B). 10 When the amount is less than 0.3
part by weight, the inCén@tCeffect cannot be obtaine fficiently. Wen
the amount is nore than 10 pdrts, by ight, the resulélc}g’- Ir&-attaching
paste contains a soCi‘ki;CcHyQ'est-é—éa 9 ﬁn?gm ._%reduced
workability is 15 incurred. Theré&fores such nouf $ le 2@?@ferred. The
di e-attachi ng paste ofCHBEHpoesent invention is prody Sd, for exanple, by
prem xi ng i ndividual materials, kneading the prem x i chéﬂst hree-roll mll
or the Iike, and subjecting the kneaded 20 material to degassi ng under

vacuum In order to p @ seni conduct or device ugy e present

di e-attachi ng paste, a known nethod ¢an be used. BES FOR CARRYI NG QUT
THE | NVENTI ON 25 Tfélafiit2nsi i‘ﬂ‘%@iﬂ%%ﬁ—i§[&y{ee}i%3;ai$?¢déeu§w ated bel ow by
way of Exanpl es and Conpar atli ve ‘\Exanpsl es.* \15 213 ApYi | @#"'Bxanpl es 1-15

and Conparative Exanpl e€HzCHJn Exanples the foll ovvi&@ onents were

m xed in the proportions shown in Table 1; each of tHe?2 ul ting m xtures
was kneaded using a three-roll mll; 5 and each kneaded material was
degassed to obtai n WHg{CGHg,0i e- attachi ng pastes. The performances of each
di e-attachi ng paste were eval uated gaccording to the ftﬂﬂEHg nmet hods. The

results of the dvHs(e:)o@ i Gitg g C“thn- 0 t (A
Acrylic-nodified pol ybut adi Ene Y nu r-ader ge 3 I-equ@?&]&g}?@'ﬂa about
|, 000, MW 1000- 80' ,C%B(é:ﬂ‘tzdlﬁbt of Nippon Petrochenicgl C?:p ciktd.),
Epoxy- nodi fi ed pol ybut adi ene (nunber-average 15 noleéu §P, ght:
about . 1, 000, E-1000-8, a product of N ppon Petrochem cal Co., Ltd.),
Pol ybut adi ene having (neth)acrylic group at the two term nals

(nunber - aver age nol ecul Biie Weh@hht 8BOHE 3 %, -4§$ a product of 20
OGsaka Organic Chemical Ind. Ltd.) Cbnpoﬁeﬁg% §¥§ﬁ§%r ) g% ?@a%é'(NK Est er

rLréi hgcrp;ﬁg?gp(rf{feﬁ{abgs{uﬁm&gﬁ? Cgenpgatscﬁy welibnle PR Hgproetiyl,
we;g t of the total of the component (A) and the

component (B). When the amount is less than 0.01 part

S5 by weight, no sufficient improvement in adhesivity is

ob?ained. 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 be mentioned, for example,
electrically conductive fillers such as silver powder,
gold powder, nickel powder, cbpper 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.




25 product of Kyoei sha~Chem cal Co., Ltd.), D allyl o-phthalate (Daiso Dap

Mononer, a product of Daiso Co., Ltd.), Conponent (C 16 21 April 2004
[ 126C,

Di cunyl peroxide (deconposition tenperature in rapid heating test:
Percunyl D, a product of N ppon OGls and Fats Co., Ltd.) Caggpne t (E) 5

Bi s(3-triethoxysilylpropyl)tetrasul fane {A- 1289, a product pﬂﬁgﬁﬁn Uni car
Conpany Limted) Filler é%%.Flaky silver powder (average particle dianeter
3 Vim maximum particle di'anefernt2givitie EMIKémshggdsggiﬁgt(%%ggﬁg%l

16 ~. , pper

particle diangtgr:. 3 Vi Xj mum particle diameter: m
powder (average péLrs[i%ﬁeg%%ﬁ YefO Tovi9%%)® Byastengrt Hy@lr@ggn%g%} dige_
Ltd.) rin

pol ybut adi ene |.-2000, a product of 15 Ni ppon Soda Co.,
accel erat or (8§%ﬁé§%ﬂ%ﬁ%ﬁ§%%'(r@%@énFPGWQMDMMglﬂﬂrmés£09h§ﬁ32§@ugging
agent AIkoxysugq@%t(KE£$40%§EE~a product of Shin-Etsu 20 Chem cal .

Ltd.) In Conparativé Exangl ,S%P%a??r@ﬂgtheOb@aﬁ@maﬂ§é¢@§dt5nngggglES,

or that plygs fhenf ehlow n terials were used as conpoundi ng materrals.
Conpoundi ng was A gei%%Fﬁgﬂgﬁd%d??¥%n§h%hoﬂﬁ%ihywam©h25 4 hand then

kneadi ng and gdegassi re_carried out in the same nmanner as in Exanples,
to obtain die-attag%ﬁ%ggggsﬁgggGﬂﬁ?imﬁ?%ﬁﬁahéésaohig&chﬂﬁdbéﬂﬂﬁﬂgﬁ@g

aste 111
p tends to show low workability. Therefore, such amounts

are not preferred.

The silver powder is used for imparting

10 electrical conductivity and contains ionic impurities
(e.q. ha;ogen ions and alkali metal ions) in an amount
of preferably not more than 10 ppm. The silver powder
is used:in the form of flake, tree branch, sphere or
the like. The particle diameter of the silver powder

15 differs depending upon the required Viscosity of the
die—attaching paste td be obtaiﬁed; howéver, a
preferred average particle diameter is generally 2 to
10 pm and a preferred maximum particle diameter is
generally 50 um or less. When the averége particle

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

usi . .
S1ng a dispenser; therefore, such a maximum particle




wer e eval uated according to the foll ow ng nethods and 17 21 April 2004
the results are shown in Table 2. Diglycidyl bisphenol A type epoxy resin
obt ai ned by reaction of bisphenol A and epichl orohydrin (epoxy equival ent:
180, liquid at room5 tenperature, hereinafter abbreviatedzqggﬁbgvﬁ epoxy )
, Cresyl glycidyl ether (epoxy equival eritl |85, hereinaftei a l'ated to
CGE), Phenolic .novol ac resin (hydroxyl equivalent: 10 104, softening point:
85C, hereinafgéﬁmﬁﬁﬁﬁéﬁﬁﬂQﬁﬁt@ﬁ@ﬁ&?redPheﬁylié,@dﬁém@u@xygeggglgnidazole
(Curezole 2PHZ, a product of Shikoku Chem cals Corporation) Evaluation of
per f or mances TS*C¥Fevicdcssingl apbeat gdcasraessiimeat RHGI4IS1 Agqan %ikgpe

vi sconeter (3 _cone). (2) Elastic nodules A test piece of 10x150x0.1 nm was
produced 20 (Zari’A§ EOWGRE onstt 1S had BOskiblkes e 4 68ty Pi geoéévas
subj ected to a.iensile test to neasure a | oad-displacenent curve (tes

|l ength: 100 mit-VESt POpEEds Pinfidferenst foemperature: 25C), and an

el astic nqgules was determned fromthe initial 25 gradient of the curve.
(3) Adhesidn strength ATBR6S#hifa izsormrhipswast imgntted 15 %ﬁ@ﬁ%&%birane
usi ng an obtaj ned_paste. The resulting materi al 21 April 2004 18 wa

pl aced on a hot> pfat 6°6fI208E L EC 130 amfl BOtseQON@sm @ Pitye i se to
curing of thqmggste. TheEﬁ Tot di e shear strength at 260C was neasured
using an aut ontit e adhesFof1st AdRgetatetferi0 um or less. When the

average particle diameter is less than 1 um, the

resulting die-attaching paste has a high Viscosity.

10 When the average particle diameter is more than 20 pm,
the resulting die—attaching paste gives rise fo resin
bleeding during coating or curing. Therefore{'such
average particle diameters afe not preferred. When the
maximum particle diameter is more than 50 pm, plugéing

15 of g needle takes place when the resulting die-
attaching paste is coated using a dispenser; therefore,
such a maximum particle diameter is 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




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 ting package was 10 encapsul ated with an encapsul ati n%1%atig Oalllt
(Sum kon EME- 7026, a product of Sum tonolBakelite Conpany LCi Ky %‘; o]

produce an encapsul at ed package (QFP, 14x20x2:0 mm). The encapsul at ed
package was subjeBtBAct aMaumsi stfurdheabsorpl | ehemegat eRY fior 192 hoyrs in
an 15 atnosphere,of 60C and 600 relative humdity and then to an | FEf | ow
treat ment (260 -0} 0% sR¥oNBa 9htthr e tintenad ref fowd , oaf e whi ch the nunber
of sanples having internal cracks was exam ned by sectional observation and
was used as.a BATORtTRR 5F 8BFadnezd criduki nthe eshetances m@:% ogﬁ%l nunber
of the sanple d§dfor,testing was 8. Table 1 Exam 1 2 3 4ples 6 7
8Conpoundi ng(Z]) APIBH 058 ?51255“12.15112.ﬁl&ﬁ@écm&éogg-ﬁg %%OW

E- 1000- §( B)'%N% Ester LA12.552037.512.512.512.512.5(B) Light Ester 1-53F( B)
Dai so Dap Nbnomer (br%r%mn%. 80. 50081 teMpHrata: S0y 5L F) the lapse

A-12890. 50. 50..52.250, 50. 50, 11, 7581 - 2000(Q)
Di cyandi am de SKBMAU3E0, 28 DBE 202 756U2b. 20020t BreSinoeiprefarrad .

powder 75. 075. .Q¢5..075. Q75. 075. 0( D) Copper powder (D) Crushed
Sili ca25Perfo??nl%n%ésc\‘ﬁesérbes§at]y RSB 1pay3be. 22EBI8s ABdBy 2hFa9El asti ¢

modul us _( MPa) 80030003100320C800031 00Adhesi on strength (N 6x6 mm) 30
seconds cur | né%ggégggé@&éﬁféﬁs CHRdSL cani A§RYZ707771786678S0l der

cracki ng resi stance ~0/ 8=0/.80/ 80/ 80i 80/80/80/8 NN_ D ~_, NO O Continued
Table 1-continued --- T Aﬁ%@ﬁﬁﬁﬁgbéﬁ@1ﬁiéESl@fBGdﬁpqum@&@@ﬁA)

Eﬁf— 4512.642. §A3e§i§oﬁl_%a§ll %_'eS(_a'@deW lggoﬁggelggégryl,} ég%g-t%%f-eg s(t.?c):h Ngs =ter
other codpling agent,-antifﬁéminq agent, surfactant,
elastomer; curing accelerator and the like.

" As the elastomer, there can preferably be
used a hydrogenated polybutadiene having a number-

15 average molecular weight of 500 to 4,000. Addition of
this elastomer was found to incur a significant
reduction in elastic modulus. When the number-average
molecular weight of the elastomer is less than 500, no
sufficient reduction in elastic modulus.is obtained.

20 When the number-average molecular weight is more than
4,000, the resulting die-attaching paste may have
increased viscosity and reduced adhesivity. Therefore,
such number-average molecular weights are not
preferred.

25 Specific examples of the elastomer are 3
hydrogenated polybutadiene (BI-2000, a product of
Nippon Soda Co., Ltd.) and acrylic-modified

hydrogenated polybutadiene (TEAI-1000, a product of




12. S 12.5_ 12a5_ 12.5 12.5(B) Light Ester M 3F12.5(B) Dai so Dap
Monomer 12. 5(C) Percunyl DO.50. 50. 50. 50. 50. 50. 5( E)

A-12890. 50. 50. 50. 50. 50. 5Bl - 20002. 5( ©)

Di cyandi ani de~0. 5KBM 403EO, 20. 20. 20. 20. 20.20. 2(D) Silver 24 Apri 2004
powder 75. ' 075. 075. 075. 075. 075. 075. 0( D) Cdpper powder 0. 5(D) ~Cr ushed

silicaPerform Y S 921.222.12].823.117.6El astic

nodul us (NPa)S@ggég%bggﬁghgﬁg O%QQOgBZOOAdheS|on strength (N 6x6 nm 30
seconds curin96567657582§g?660 second cur|899987897890874580Ider cracki ng
resi st ance0/ 80/ 80/ 80/ 80/ 80/ B 1~ dregsre tedoamlbybie t ¥diErenpl es

i | 23Conpoundi n C ( ster C) Percunyl 50. 5(E)
A—12890.50.5KB%%§§SE§ %%%%%§Q$ |52 t éF?SEM7HQGH?QHﬁQ¥/QOO

epoxyl 6. 0CGES. r I P 7Per for vi scosity

(Pas) 39. 512. 32 ggjél 2oy weldd ﬁzfgz( a)%‘b’b%)g%gsgbﬁdﬁé’wem effyt ParidlV 6x6
rosi st anced) 88 36/ S REN BT (B0 ane C”“%?%ﬁ%?ﬁ%é%? -
Table 1 and Taii e e e of the esent invention, as
conpared with t ogglg%b %%afggﬁégméﬁi %ﬁ%ﬁshﬁegﬁéﬁ tilg gmcgeus
cracki g rest s sves:TymucTon, o "‘O‘f“ £ A Badte by medgresent

reliability can be produced by using the

i nventi on. |NDH§E&$%—fﬁpkégﬁgéﬁlagrkablllty and curability.

Therefore, such amounts are not preferred.

10 _ Preferred as the curing accelerator (G) is a
compound having at least one primary amino grbup 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 groub

15 ac;elerates the decompositioﬁ 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 Vpoint 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




The die-attaching paste of the present invention can be used as an adhesive
for bonding of a 10 sem conductor chip and a lead frane, in the

sem conductor industry. By using the present dieattaching paste, it is
possi ble to produce a sem conductor device superior in pr O?H'%i)iri}’éd@ﬁ’ cost
and properties, etc. 21 April 2004 23 CLAIMS 1. A die-attaching paste
conprising as essential conponents: (A) a hydrocarbon having a

nunber - aver ageiod deedlar hei ngcdffiEO@Xam;ﬂ,éB(bﬁntdh@tcheagb one doubl e
bond in the nolecule, or its derivative, said hydrocarbon or its derivative
consi sting of qFeE)eraonbiGati bheok maconmourshiohiméaedibyaadigattdon
between a nal ei ni zed pol ybutadi ene and a (nmeth)acrylic aci d/ al'i phat1¢c

di al cohol est éSoRirdahi @poxidi dedypohyptictegding)id A2 ia aohybytadigne
having acrylic or methacrylic group at the two terninals, or (A3) a '

conbi nati on ofSeAR G yAGid o imed hae i gki, c cgrinapr chintyad ré Agd@okyBut adi ene
which is liquid at roomtenperature and an epoxi di zed pol ybut adi ene, (B) a
reactive drl uéfdecened ol aal dpdlhrdrazaticon Taterd &y séompddnfD) anf ild er
2. A die-attaching paste according to Claim1, wherein the reactive diluent
(B) is a conpHSRE RAVIHY £T | easeomhénatiphi ofotwrethaaiytd ckgrayp in the
nol ecule. 3. A die-attaching paste according to Claim1l, wherein the
reactive diluent (B) is A maer9fi ehapauménghavicey eatatf @astseqe; s
fluorine atomég he %ecul e. 21 April 2004 24 4. A die-attaching paste
according to or&i P11 OwRétdish Riheve baleti Rerdileprr(B) L wiadlyt @bt hal at e.

5. A die-attaghin é te according to Claiml, wherein a part of the filler
(D) .is at Ieaggeogggﬁ‘;t it é?l?'@wé?ﬂ“g%%rll%‘&'@eél“réﬁfii £be) coolprtenmi ckel

copper angl, zi 6., A die-attachin aste according to Claim1, further
conprisi%% ﬁﬁen the amdunt 1s le&ss than 0.3 parg 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.thé present
invention is produced, for example, by premixing
individual materials, kneading the premix using a
three-roll mill or the like, and subjecﬁing the kneaded
20 material to degassing under vacuumn.
In order to produce a semiconductor device
using the present die-attaching paste, a known method

can be used.

BEST MODE FOR CARRYING QUT THE INVENTION
25 The present invention is specifically

illustrated below by way of Examples and Comparative

Examples.




(1): (E) a silane coupling agent represented by the foll ow ng general
formula . ~(R~)~~S --~CH~---.-~- S -~-~C\N2 j-wSy (I ) (RR)Bamnm
(R2)a-a wherein R, is an al koxy group having 1 to 10 carbon atonms, R2 is an
al kyl group having 1 to 10 carbon atons, a is an integer 051%%9@ ﬁ mis an
integer of 1 to 5 and nis an integer ot51 to 10. 7. A di &-'4tR 8 Q%g paste
according to I further conprising: (F) a hydrogenated pol ybutadi ene
havi ng a numg%@#%ﬁeyﬁégleéﬂpap%aé}ﬁ%we F0Emplds0063 8. A

di e-attachi ng paste acco%digg to.Caimi1, further conprising: (G a curing
accel erator which is a cONpoUAUPKETI 1 att Aldestimecpnpoarey tamiwed-«gr oup in
t he nol ecul e ting point of 100 to 230C 21 April 2004 25 9. A
seniconductor%g%vg%gﬁgf%ﬂ%c§5089rﬁépﬁ6 fheYdi dratTaleheng; paste aF sefe forth
indmmL.%ﬁm%ﬁAW%NYMWﬁU%AY&Y

AY. AY% ALI . AY.AFr. AUE A SR AP LVAPAKNSAJRA. S inghve ALlyrde ABEGINILIAYST R
| wr mhc”Y] cg] calgal cal c al ca ca%c ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca cé%%% ?%f%%%%%f@%&?g a1 wesSxdegseged to obtain
<DFPScjx|qugbh§hg@kc%heﬂéﬁgéﬁgcaLUCa caLﬂcagca]ca]ca]ca]ca]ca]ca]ca]Ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] af*afeat  +§8€sperformances of each
Alallll id :

2] 2] ca] 6a] ca] <] Sa) ool CaFe d e C ] o] ot L kR FEG: S slomebans oobhe] LRRks 1
(=) +++/ +0+y, i ca C ajJ ca) ca) ca] ca) cal ca] ca)] ca] ca] ca] ca
]gaica]ca]cg]gg%gg?gg?Lg%%g%Ea'ca%%g%ca %%%E%}EE}F%%”éxaﬂu§£iqg ale Jeal
10/ c/ /1060l 009Rowh2384P§K6£666} xsni d_Z] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca! 6]7i888r::
K" <) <==$0-8@ERPSAEIRX CoEFGE GoHH: JaJ#K{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca] ca] ca] ca] caU] ca] ca]ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca! #

KNKK%LGLaLLNNNCPPRREtﬁZﬂ&EEB&By@@@S@%@?gégg&#%g?ggﬁ%gﬁgg?%&pa cal ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cd] ca] ca &%a] ca] ca] ca
calU molecular weight: about 1,0 - -80
UUAUDUKURUE UUU+V/5 Ve VWRWAM-WNAB XXX- YYYYk ZZZZ\ 2% 1 v%*g%? 9<]°c§]o¢ aPca] ca] ca] ca]

ca] cal] ca] ca] ca] cajredeat caf culppbaalPedlrerined] G € 8‘?] cgkéagca] cal] caJca]c
ajcajcal!]]]] aba7a:. a@BaFaSaeaddddddfffffffgHgggh8h|w mhc”~YIgb] X].] ca] ca] ca]

ca] ca] ca] ca] cal] cdjRexg vddaf teficaptgboathaalen] Galmsd calgathgal cal ca cal
a]CAa]Cahga]Ca]ca£ﬂ¥ggg¥ggwbéfggLL';Egh%kilzgﬂgﬂgﬁnggo
_ - 1,000, -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
20 Osaka Organic Chemical Ind. Ltd.)
Component (B)
Lauryl acrylate (NK Ester LA, a product of
Shin-Nakamura Chemical Co., Ltd.),
Trifluoroethyl methacrylate (Light Ester M-3F, a
25 product of Kyoéisha'Chemical Co., Ltd.),
Diallyl o-phthalate (Daiso Dap Monomer, a product
of Daiso Co., Ltd.),

Component (C)
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max imum particle diameter: 16 um),
Coppér powder (average particle diameter: 1 pm)
Elastomer
Hydrogenafed polybutadiene (BI-2000, a product of
15‘ Nippon Soda Co., Ltd.)
Curing accelerator (G)
Dicyandiamide (reagent, melting point: 209.5°C)
Coupling agent
Alkoxysilane (KBM-403E, -a product éf 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 theAperortions 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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Phenolic novolac resin (hydroxyl equivalent:
104, softening point: 85°C, hereinafter
abbreviated to PN), | :
2—Phenyl—4,5—dihydroxymethylimidazole (Cﬁrezole
2PHZ, a product of Shikéku Chemicals Corboration)
Evaluation of performances
(1) Viscosity
Measured at 2.5 rpm at 25°C using an E type
viscometer (3° cone).
(2) Elastic modulus
| A test piece of 10x150x0.1 mm was produced
(curing conditions:-l75°C and 30 minutes). The test
piece was subjected to a tensile test to measure a
load-displacement curve (test length: 100 mm, test
speed: 1 mm/min, test temperature: 25°C), and an
elastic modulus was determined from the initial
gradient of the curve.
(3) Adhesion strength
A 6x6 mm silicon chip was mounted on a copper

frame using an obtained paste. The resulting material
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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) fo produce an encapsulated package (QFP,
14x20%2:0 mm) . The encapsulated package was subjected
to a moistureiabsorption 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 totai‘nuhber of the samples

used for testing was 8.
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CLAIMS
1. A die-attaching paste comprising as essential components:

(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, said
hydrocarbon or its derivative consisting of

(A1) a combination of a compound obtained by a reaction between a
maleinized polybutadiene and a (meth)acrylic acid/aliphatic dialcohol ester, and an
epoxidized polybutadiene,

(A2) a polybutadiene having acrylic or methacrylic group at the two
terminals, or

(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

(N):
(Re)a | | (R
(R2)3/-a > —f CHz};“(_ > HCHZ): Si\(Rz)a-a W

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 1to 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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