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DESCRI PTI ON | NSULATI NG LI QUI D DI E- BONDI NG AGENT AND

SEM CONDUCTOR DEVI CE Techni cal Field [0001] The
w@e@seed72T nvention relates to an insul ating |iPi/gP2006/317033

di e- bondi ng agent for bonding a sem conductor-chip

bondi ng nmenber to-an active surface of a .sem conductor

chip and to a sem conduct or Hevice with the use of the

af or enent i oned di e- bonMESCREEFXONBackgr ound Art -

[0002] In order to provide insulation conditions

EHEER RIS DIELSERIRY BB A LS eror pevice

insulating liquid diebonding agent or in order to

Lo reV%pt | oss of wire bondability to the sem conductor
———gﬁﬁﬂ;éiﬁer die bonding is conpleted, it was proposed

[0061 USTHRPr&8RNhv&itiohelaRE & ATRSiLEALHIN BR-bdiling agent for
contains at least 5 mass % of insulating grains made

bonilingtasemiieomdncbr-riip hgading mem@qs:r ta amastive gidacen @semiconductor
e S ATE St s G T BhoP G A LB oo

hexarni ned Patent Applicati on Publ i cati on No.
-uikggﬂéﬂﬁ%ﬁter referred to as "Kokai") H7-14859).

[Oﬂﬁi]t er nabideet/proviiR R RHRARDBhAABESbdriesH Abdnidohdudtt Ghip and a
bondi ng agent can be conposed of an

chlp}n@anmpg)inymlbbloWMh atralyandgd tneash othes vscm 1es1§at1ngelmd digo

borflk e OB P B B e po R T B Qror i

: afte@ lfileq{oﬂéﬁlngS Shrhplefi, & MR Pripdsdibtsiu’g aﬂa%dﬂt bﬁﬂi&bﬁ(ﬁ@ﬂﬁnﬂoned type

koxy group, organic or jnorganic _spherical filler,
thatp@ntaﬂrtsl a deapley inags ‘i of nwéat@gugﬁamh@ad% e frnm ¢f inerganjg insulating

bodg%%ﬁed%s glglﬁt {n%ca? Lﬁﬁ@g or ?{e%ﬁ 8Q d@ﬁﬂ@ﬁesth%vﬁlg% (figlﬂét%rs in the range

rang at1 num- or

of 30l tat100 wra (s&@hp@ﬁéﬁﬂmmﬁﬁd Péta A pplicaiol ?&thatlbﬁ(]mﬁ]

In order to provide insulation condition ﬁﬁg}meen a
Cesnfbmianp gk ket e YR rtBnBFeTpRioRed

msﬁgtﬂ“grchchlg eyo%aﬁ]g a%%?tt bg‘cfn%.BQ&EQﬁ% lok%a)ﬁoﬁ&ygﬂlﬁ(ane having in

oneaholeearte mt least &slo alksnjlleg’rom;g;, dri omgaxﬂopmilﬁﬂbmmbl hagingge nhemolecule at

s (U SRR RO AR R Ve B EBBISCH G P AR LR L b Son-

" bord@ll aﬁ%@?f gc 3 ,g?r%%‘ﬁb SP bR sﬁﬁ@ﬁ&ﬁ Mgy ﬁérﬁ@l%@ha\hﬁ’g @#dmeters in the

.actlve a sem conduct or Ip in a
rang@ofe]r&imvw()twlp end e nitioorfdbe tacge djanﬁtcetotthashqrsd@mb}ee i the gange of .

then the active urf
1037 §isefiba it SEnlinae e re i SR et iz an.
[0003] In order to provide insulation conditions between a semiconductor chip and a
chip-mounting member or in order to prevent loss of wire bondability to the semiconductor

chip after die bonding, the aforementioned insulating liquid die bonding agents should

contain a relatively hard filler. However, when such an insulating liquid die bonding agent

is used for bonding a semicondﬁctor—mounting element to an active face of a
semiconductor chip in a face-down-type semiconductor device that is subject to heat

cycles, then the active surface of the aforementioned semiconductor chip may be damaged,
and reliability of the semiconductor device may be impaired.

[0004]  On the other hand, known in the art are silicone rubber compositions that

contain spherical silicone rubber particles (see Kokai 2000-38510 and Kokai 2003-292781).
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and reliability of the sem conductor device may be
i npai red. [0004] On the other hand, known in the art
w@e@7®82d7ezone rubber conpositions that cont ai NPCT/JP2006/317033
spherical silicone rubber particles (see Kokai
2000- 38510 and Kokai 2003-292781).In both, cases, the
conposi tion contains conduct Pve netal particles. Such
In lmﬁhpws,tthcm@npmm comeamlsc@ahdumweomt@ﬂmarmcdcs Rircthcompositions

ded dyct of .a face-do
R e R S R S
typk vIREdih y@nﬁaﬁ&@&ﬁ&hqf-mbhﬁu@geﬂbﬁ@&@ Wed Bndef kddsotive 8R@&des of the
The inventors herein tried to prepare an insulating -

| Sené!P@“db’éMlchl@Sagent as a conductive silicone. rubber

(00BS[POThE LR T SRUSE e SlL hE BRSO BE L PRI s o

out e use o Ive ms par

cortdawivesilicond @ubliy chmpssid@ewith isphariveltkilicons @ﬁtﬂ%ﬂ pambrets lbmgwnhout
on the.surface of a,sem conductaqor chip nountjng :

thepsppEFondustvesnptakpmcles; basreven Nﬁ@glswlbw agepius U§%d inrfsreen

pruﬁ)tﬁ{r% cgfr;]tﬁﬁ g{lﬁf%%r&g F%EIR J&ggﬁ%&t aﬁ%ﬁfgﬁﬁWF# }illgﬁlbglaﬂ?el snlgcone rubber

comepdsitam ﬂ(vwﬁaﬂorthe pmrrphehﬂ) pelit ngthecmdtleﬂ Iamasthm czittsﬁ;gscoatammattlon of
Ehejnter ce .bet the sem.c ctor and t he

thehOB B R i R T G R T et g 9B Rlg Pl e fgron the

intefRicl et BR sehﬁcdnﬁuétﬁr éﬂi*) ahd tHefdid- B@n&if&@ SEdnt, thﬁB’ﬁ?lth'tfRﬁ‘lg the:
to provide an insulating fiquid di ebonding agent for

. forimetio agvaidseni conduct or-chi p bond| ng menber to an

ce. of..a sem cond t hat .does

(0086 gelt e G665 PLod P ERERGet b otk o Ben SRR die-

boﬂcﬁng/\@éeht o 'bbﬁ(ﬁng Qe foR@IIRL I boding Mmeh®el ®lactiV@surface of a
the formati on of voids on the interface between the

sengigpRdustod geipdhat deppnetlameane thei astive ﬁufa@g 0§gmpmlmdumle@lp, is
well %uéaf%? 13&%: eﬂﬁx{tﬁgh{é%i‘ﬁ 881%% 1on o 3%% gxrgerface

objec o prow

betdzem the sohidohditéredhipdid the ﬂle-&rﬁl@ig)a:‘géh@ aﬂd dd)é%\tﬁbﬁ 1dsefits wire-
[0007] The insul ating.liquid die-bonding agent of the

bordingepropertics- 3t 1s gBofletRpiect 96 tedBytien o BroVleroigmisgnguctor device

of Gfablfy.an active surface. of- a sem conductor chip
conprises: (A) 100 parts by mass of a m xture of (a-1)

i pRSRIRRTINT 917 eeln, comesed of STloxane uni (o

[00BY] i's Bheinbuafigiquiy dledsomih@noehtdMhe R¥ERKN foPbomiing a
sen%lcgr?drlll)é‘lor-cmp-mountmg member fo an active surface of a semiconductor chip
comprises:

(A) 100 parts by mass of a mixture of (a-1) an organopolysiloxane resin composed of
siloxane units of formula R'3Si0y, siloxane units of formula RlzRZSiol/z, and siloxane

uhits of formula SiO4y, (wherein R' is a univalent hydrocarbon group, except for an alkenyl

" group, and R? is an alkenyl group) and (a-2) a linear-chain organopolysiloxané having in

one molecule at least two alkenyl groups {with a mass ratio of (a-1) to (a-2) in the range of
(30:70) to (60:40)};

(B)  an organopolysiloxane having in one molecule at least two silicon-bonded
hydrogen atoms {this component being used in such an amount that the mole ratio of the
silicon-bonded hydrogen atoms of this component to 1 mole of alkenyl groups of

component (A) is within the range of 0.1 to 10 moles};
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group, and R2 is an al kenyl group) and (a-2) a
I i near-chai n organopol ysil oxane having in one nol ecul e
waeoozease7 t wo al kenyl groups {with a mass ratiBCDIP2006/317033
(a-1) to (a-2) in the range of (30:70) to (60:40)};
(B) an_ organopol ysil oxane haying in one nol ecul e at
~ least two silicon-bonded hyd?ogen atons {this
(Conpdriend phrss bigmasseaf anrorgandhisiticornermeprungd having fieopgpmelecule at
k;q;io gf t he é%tﬁ gn-@pnded hydrogen atons of this -
GO ERP 95T €08 8 8 eeny | ~ gr oups of conponent (A)
DF Md 50 Parts ey haRDE ikilaling spieribl sidoRs rubteEpaficles havidd an
parts by mass of an organic silicon compound having in
avsegdipmeter of & to 80 ym aWdaying aclyne Aohaenctsr hadyesy aerppding to
gk 6353 8q PR toPYo TS Of Tnsulating spheri cal
si'Ticone”rubber particl’es having an average di aneter
(B z@ca(ﬂjtaltyﬁc glamity afwhjftﬁwih@tﬁ}nt-mmioﬁ cgtalﬂymet er ha:r]I d?ess
according to JIS K 6253 equal to qr bel ow 80; an E _
[0088]c at o pemicondustarideyics of Brenyyambion is, shayachiized Ry theofact that

senfEdR¥RL ch#)glqgﬁ%ipgnﬁeﬁ{ﬂe?hg%)g&?ﬁoeﬂ? YEGR %&a&%@f the semiconductor

I nventi on cteriz act t

chip enthdbadsecdfahe aforgmentiondd ingulatemgdlkguid dieblomdédg 2gent he

active surface of the sem conductor chip with the use

Effedts bhmvaiittigrenent i oned i nsul ating |iquid die-bondi ng
agent. Effects, of Invention [0009]  The die-bondin
(0089

nt The¢ dierhondingaggnt of theapresenh inysationdaes gghdaseagerilie active

’ .su'r%gé b¥ Eséﬁ%&ﬁ&ﬁto?fch%: REMICQRAY %Psrcre%ﬁip?ﬁteihg, ig\@és%sltaglﬁ{ogtﬁg .

rscreen printin is resistant to or ma \

formafiatsofovoidhen tha iweffaedebedondba sdnnieorskioior ohipamti ahie dibibonding

and the die-bondi ng agent, and..does not lose its
ageg) a0 JOrTch P3pr SR R BREDebue ¢ o ¢ he use of ¢ he
[0086107 €TRBEd #R&MEe bihH hftrbMtntlon8d ithuitifs RORE BROLAXERY agdht, a

sem conduct or device of the present Tnvention is
sentieqyislugtor deviabblethe Breserft ixestion pthighly o¢liabkee Dr awi ngs

[0011] Fig: 1 is a sectional view of a sem conductor
Briefthesceiptiomof @he Drawghgs 1 accor dance with the present

i nventi.on,  -Reference nunerals 1 sem conductor, chip.2
[0081Yy ¢ i Rigbischerenel Yiegifia SSBMSANAPEHRT ¢§ViGH manufactured ir

accordance with the present invention.

Reference numerals
1 semiconductor chip
circuit Board madsé from é polyimide film “
cuied body of the insulating liquid dié-bonding agent

2
3
4 bonding pad
5 bondiﬁg paél
6

metal bonding wire

Detailed Description of the Invention

[0012] " The following is a more detailed description of the insulating liquid die-
bonding agent of the present invention.

[0013] Component (A) is one of the main components of the present die-bonding
agent. It comprises a mixture of (a-1) an organopolysiloxane resin having an alkenyl group

and (a-2) a linear-chain organopolysiloxane having in one molecule at least two alkenyl
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3 cured body of the insulating |iquid die-bonding

agent 4 bonding pad 5 bonding pad 6 netal bonding wre
woedoajree” Descri ption of the Invention [0012] H'¢IB’JP2006/317033

following is a nore detailed description of the

insul ating |iquid diebondi ng agent of the present

invention. [0013] Conponent ?ﬁo is one of the main
grogmnongithent ¢d-1) has aplreeisem md]eeulbnstrjicnge agdsistcomwsed of siloxane

i G <BR gBe oLAEe rEUB SHO R 3) S10ip) AL e

aboQ GAARIPR), Rid é’iﬁﬁﬂﬁeﬁ%‘jﬁf&aﬂb@n %ﬁmprmhaqymarwké@aigfouw@ms

al kenyl groups. Consti t uent (a-1) "has a resinous

- mayrbé.@edd amethyl etitylungopsidbutyl, p bestyl.dfepsily Qmeatmﬂ@rrﬁlksd group;

b foll
= PR IS0 Sfia RephiiF, of p R Sl By BByl gty e simiter
arallkpl g'xahprbt cH]M@hQ@@ll bpéhl@l"o@ttﬁ)yg t3h£B -tltiﬂ@cﬁo@f(bpﬁll Kﬁﬁl ¥iknilar halogen-

Thi s }/ , ethyl pyl
SubEHIP‘FId alleyk grapp; Ihféﬁyboverf@ﬁnw R&esg@teﬁﬁn alkeaylwpup, such as a

%WE or a simlar
Vmgf y gl?‘ge‘@n en&)‘l}{e%ngheneﬂ? eﬁﬁ?r%]gya m | ar aral kyl
[0094]0 u p Tle afbdenteatietddydrgandpolykiboxane ms;ti of constituent (a-1) may be

3,3, 3-trifluoropropyl simlar nsubStJtuted
rep%?ﬁm B upreanepal woamp&@% F%mpw%i% @gglt%wpresented

by @k 'f&[wnrlg 'ﬁﬂgr%laes 'e(’@ﬁ o)§\§lo?,ﬁ e(g'mk (CELLID sﬂ@){é%ﬂ' SiQyp; and an

pent eny enyl group 014] The

: orgatappbndummmepolgn@acmppdsyd pf mloanaae it rnpn@ﬁem@irﬂsst ﬁhb tieltdwing

forp ! D CBRbSRLE EE e BRGD S iR R er ad by

f )
LT SUMER (MRSl i

Alkenygrqupsrof songieand (?) 0y b ﬁieﬂé»yrwle@bmww pentenyl,

the follow f ormyl.ae:
hexp 5 bR g BP ST p TR R o B Thrsers o spreil
rest{iatiéils with fdpafl @amamlgﬁaslhsmmhé BRterh@fioned AIREM groups. For
rml ecul ar structure kenyl .groups of constituent

exapple Yhayegan fhe lesatadn mpléaﬂ@rytewmls angfor {1 a sige melgpular chain.
Sili&f p&mé or&?f(ce Qr)éh S {i’tﬂgr tﬂgrpélﬁgﬁéll% g%u%g RentalRS in consFtuent (a-2)

preeralearew re-are no sp
may bs tapresented bymd:t]nyl; ﬁbﬂ[ plroppl bwuyﬂlplegtynd&xyll, hesrsylof)r $itnglar alkyl

arofes, PBERLa b Hg) B B ST AN SERIP R H, BhGHy D or similr
5 U L S S SR e
substituted alkyl groups. Most preferable are methyl and phenyl groups. -

[0016] The following are specific ekamples of organopolysiloxane of constituent (a-
2): a copolymer of methylvinylsiloxane and dimethylsiloxane capped at both molecular
terfninals with trimethylsiloxy groups; a methylvinylpolysiloxane capped at both molecular
terminals with trimethylsiloxy groups; a copolymer of methyiphenylsiloxane,
methylyinylsiloxane, and dimethylsiloxane capped at both molecular terminals with
trimethylsiloxy groups; a dimethylpolysiloxane capped at both molecular terminals with
dimethylvinylsiloxy groups; methylvinylpolysiloxane capped at both molecular terminals
with dimethylvinylsiloxy groups; a copolymer of methylvinylsiloxane and

dimethylsiloxane capped at both molecular terminals with dimethylvinylsiloxy groups; and
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may be represented by nethyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, or simlar al kyl groups;
w@b@ngpte72t ol yl, xylyl, naphthyl, or simlar arRtT/JP2006/317033
groups; benzyl,' phenethyl, or sim.lar aral kyl groups;
chl oronet hyl, 3-chloropropyl ,.3,3,3-trifluoropropyl,
or simlar halogensubstltuteé al kyl groups. Most
a cmoéfmcraﬁrmethylphmyﬂdﬂpkam thepitybripylsigomanpand[dpoetbylsitpreane capped

LY B PRSI BB epEncrol v oxene

[OOY?{ hyl 'Fﬁe'i‘é/ br%'ﬂo%?éélﬁl @ﬁﬁcﬁéﬁﬁhﬂﬂeﬁhﬂd&é @ﬁiem@@@ﬂy? of &dnstituent (a-2) -
h nolecular terminals with trinmethylsiloxy groups;

- at 28 Y bhyit s egommenddd tohanethésayigreditain the tangewit 40 &0 é;IOOO 000

P Ry IBHn L b éﬁ”ﬁfe%%iﬂ°ﬁ¥oﬂ@fo§p§ma}ﬁ@%°\§m {7 below the
10“%& ﬁ%ﬁﬂﬁeﬁh&ﬁﬁﬁﬁ@ Fﬁaﬁﬂgr n &h&%ﬁnéﬁﬁa@%ha g%%éﬁf‘vﬁﬁ'fﬁ)w out to .

trimet a di net hyl pol"ysi | oxane
thepappleatalatred) obﬂttamniaee;ﬂnle azv1ret-lmnd1 pad) md/ﬁlushlmpalr the quahty of wire

r@léntgpiﬂ olgzt” ¥ SI | oﬁe’t@gpf%ﬁgﬁlgreﬁf??gigl v n rec mmen &' mit, this

wildl irﬁ%ﬂiﬂn\dlaﬁﬂ bf Yo b RPRire-BokdiR® hg’éﬁ'@ fn ® manufacturing process.
[ vin oxane and di et hyl si | oxane capped at

[0088} h n@d)repcmeat (A)egamisitalof constitnentsrt 1 phd () et agynixed in a mass

A A R —

rec@hiend®] B&it] dis WBT Mpaa! ghyvicalktrehgtR ﬁlhlsﬂe\dufetﬂ dibbonding material.
gr oups. 0017] There are no spectal restrictions wth_ -

If, e hgradhar dandy dheshageef qoyxst@ﬂer&éﬁéb PXqsede the ypper rggommended limit,

thlg‘)\%’ ll élémré% Crg&q@%gcg%ﬁgn Eﬁé@ Safcﬂ%rfi% ieo?lg %ﬁe%d@eﬂb&{%matenal :

' [Oﬂﬂahge @6m11&0:nt B)1ieQ,cufifg H@&‘u{ of thefprdsbet die-bonding ygéms. This

tin
COrBpATENHE 31 OF BANBBRAIF! Foctgips gty ol anlest o Hficon.

LB e e doi %Eﬁsondﬁ%ﬁ’f%a%th@ﬂ&m°n ot

bel ow t he | ower re&a( ded lim¢t, after
a&@@ﬁ

| whizhheery dneged atdoh earv bs bagiet yo !HkCCB’E dfor e)tvenp]gpadtydrogen atom may be

d i hand]| ab
lockieg OB RS G iR iy OB P e it Chd dpiBhipe are
Spe(@%fﬁ:%)%%ﬁlp}jefs ((3@ A%oﬁ%aﬁa@aed}gmﬁ&mqg@ﬁﬂaﬁﬁﬁy 8t coapmbd hymﬁp%nem

hat are mxed 1n a mass rati o of

(BX 8G:thpd)ethyd, IQI‘GQYMB‘)WI pentyh dexpd slepty olrﬁlmﬂatr@ky‘.lfgroups phenyl,

on t'tu a-1)..is belowt r _reconmended ‘
tolfi; Ayt bRy stithporyFesgibt By D badi e O A eraliy L ggoups:
chldtcﬁilé%yl%-eﬁlof@ir@ﬁyﬂai 3 31tf1ﬂu6lﬁpfo%91 ot hetmilandlogtheulssianed alkyl
of constituent (a- exceeds the upper recommended
graupsriNlethyling phienyl gowlam prgfrrable.ridgtr@e ap spealiresirigfons with

reg%ﬁo%ﬂe"ﬁa?[&?@l;a} &R?c G\OFE S'Jm%np{ﬁ}d 81?%%%;% Rl fox[l%i'e%l may

curin

havl £lifan draghed emhc ]ibi!—Bkd; onp partiatly-bsanshed hnear molecular structure.
or.ganopol ysi | oxane that contains in one nol ecul e at

“The Hpear seygiuseiis predeBbladed

[0020] - The following are specific examples of the organopolysiloxane of component
(B): a methylhydrogenpolysiloxane capped at both molecular terminals with
trimethylsiloxy groups; a copolymer of methylhydrogensiloxane and dimethylsiloxane
capped at both molecular terminals with trimethylsiloxy groups; a copolymer of
methylphenylsiloxane methylhydrogensiloxane, and dimethylsiloxane capped at both

molecular terminals with trimethylsiloxy groups; dimethylpolysiloxane capped at both
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hydrogen atons. There are no special restrictions with

regard to the position of in which a .hydrogen atom
wean7bz7eonded to silicon. For exanple, a hydrBQBEIP28060317033

may be | ocated on the nolecular terminals and/or in a-

si de nol ecul ar chain. The follow ng are specific

exanpl es of silicon-bonded oﬁganl c groups that may be

moteonlaatenaihalswitlo dimastyihy dByensitexshgrionps alopbolymenpf | -
me&;(i}ﬁypylglf A y%: ancggqn%thylﬂggﬂ%%%p%g% ?tl @ﬂl}rﬁ{o‘lj‘e?:lu@ yeirl('iiunallléJ Rith
d1ngé't1?5HH§dro %&1 aély 3gr9ﬁ‘1|§§; 8 tnhethylp Hény%dd%@sﬁl@kan’éroabﬁdd' at %bﬂltkﬁﬁl,ecular

chl’or'one ropropyl 3-trifl uoropropyl

terminas mtmdﬁmthyﬂhycbggmmdwbsgmupﬁ; ed omanglpolgslbap@e c r

d ph f
ol PERIRE: R PlefePi po iR fom R e R RPRER Brsione
an&&@}%%rgér@polyﬁﬂbxﬁ?é@ﬁ?&l?mei ok ﬁ)(&@@ﬁﬂﬂ&i&hnéfﬂtﬁtmyﬁs@ted by
| i near,. branched, cyclic, net-li or a .

the;faﬂ«pwglfgnmrl@m EnedSI0neand %@n/e@aloagal@mlwiqaqaee cofppdymer
comP&%g Of § ic#;xﬁiéé Hhits 1Je re@én%%ael%ﬁ@le%llévg 9% (% y fROHbRW NE1Si045;

specl examnp or gano oxane o
anCHRI®NE6H the Bboveamﬁiﬁﬁdh)eﬂ i@yghnogﬁwwxyﬁesl inxanieticappechb @tmore. In

the?@%t@g%%ﬁggl al; e?s?gng# %}g@?g@&q&{)@mt n rlgﬁllasl &ﬁgr tIg1 uligenyl groups‘
such! Bt dmsl Séthﬂyﬁrgﬁ)yg gg@g %rl qﬁgﬂc g%itflcl‘hl ﬁfrnltateﬁll&f@fbﬁps phenyl,

wth tri

+ tolylekylyl, physiriyylsod Mﬂﬂﬁarybgm}lpﬂ?)bdmzyll}@hsnd;tbydamesmdadaralkyl groups;
ChIgIAm ERRE T Do BEODIPHLOh SR pelbEoaRtiited alkyl

grougpped at bot hnol ecul ar term nal s vv| t h
di met hyl'hydr ogensi | oxy groups; a cepolyner of
[0022] hy| "ﬁhmfmytemd manbreamtldmmﬂh;ﬂgar tox dhe visapilydfgpmponent

T B B PR ot
,mmlﬁ fgréﬁl ﬁfh@ﬁ@psﬁfw thN 08008 b4l shryflé’gﬁ@&s‘l qg(Belowfthe lower

gro orga ysi | 'oxane copolynmer conposed
recsnhmﬂéﬂéhmm this wilpreda@nmhechahical shltengﬂ)l df chvé crujed dmerhdndmg

mssiabill PR NS GG BN B VicpOHarees o mep Reodieadepmi, tis
will (1 él%&f&ﬂbﬂ?% of H{Eudb't‘ﬁn ﬂc’lrgjﬁgh&ﬁ% agéith ﬁe%l%facﬁﬁmg process.

org nopol ysi [ oxane copo ymer conposéd of siloxane

[0022] t s Hépreesmnteadedoy addeompbhami Byinfsochran amount that the silicon-

| Cp/2: RLSI B : and HSi CB/ 2; h |
bonih i Shight R ghS SBBOTTE TBRIHEL 1 10 Melasupreteapbly 0.1 to 5
mdid0a ev¥Rfore bieféhBlyalPuE3 FdlddpeR ® moid otiRéN gfdﬁ%s in component

uni val ent hydr ocar bon dgroups ot her than al ken

Aty gmogufccrf sisomunged ovgan atgmoplompsacy! (B pemt yrole of
alkeny)f(l groups 18 meonent %A)ms b%fowatlhk ¥ow& ucpmrtwr?cﬁg rl]lenlt, it will be difficult

to provide sufficient curing of the obtained die-bonding agent. If, on the other hand, the

‘upper recommended limit is exceeded, with the lapse of time physical properties of the

cured die-bonding material may change.

[0023] Component (C) is used for improving adhesion of the cured body obtained
from the die-bonding agent of the invention. Component (C) is an organic silicon
compound that contains in one molecule at least one silicon-bonded alkoxy group. The
following are specific examples of the organic silicon compounds that constitute

component (C): tetramethoxysilane, tetracthoxysilane, dimethyldimethoxysilane, -



tolyl, xylyl, naphthyl, or simlar aryl groups;
benzyl, phenethyl, or simlar aral kyl groups;

w@ hdooodret hyl , 3-chl oropropyl, 3,3,3-trifl uor opeDpB096/317033
or simlar hal ogen-substituted al kyl ‘groups. . [0021] -
There are no special restrictions with regard to the

~viscosity of conponent (B) at 25C, but it is _

methﬂpﬁéﬁ’ﬁkﬁﬁﬁdmk@sﬂaﬁv en¢thylphetiyddiethokysiliane, qyﬂ’nenyrl‘ainge’gh@fysdane,

to 500,000 nPa-s, preferahly in the r
methtrimeboRssiane Mty Trhowy Sl Ylg}ylrrgnﬁg?%wl% | over
(o1 ilane, 3-
B R e e L
: methﬁdng]nxtmn;iyltrﬁhﬁhvxs&dw, eyd sikicerechmpdvads) mpgqsented by the followmg

]ﬁconnended limt, this will inpair handlability of
formylael ot ai ned wi re- bondi ng agent i'n.the manufacturing

process. 022] nmrended to add conponent (B)
in such 3thaﬁy sil i conbonded hydrogen
t

atons of one s constltute 0.1 to 10 nol es,
ﬁo@ QStI (%\H% even nore preferably
0 | kenyl groups in
conponen%g thﬁg%ggﬁ;t of silicon-bonded
hydr ogen 3co (B) per 1 nole of alkenyl
groups in conponent (A) is below the | ower recomended
I|n1t it will be difficult to provide sufficient
Hgig qu o?ﬂ? ged di e-bondi ng agent. If, on the
C ha ppér recommended limt is exceeded,
W hyS|caI properties of the
H'Clﬁia&j Z%slmd np gal may change. [0023]
onent (O - used for inproving adhesion of the

obt mg fromthe di e-bondi ng agent of the
$|o (CD is an organic silicon
conpound that cqntalns in one nol ecul e at | east one

si l.i con- bondﬁgmgé oxy gr qg'fo l.Qwi. ng -are.
speC|f|c exa of t§ :prga ity Si Cﬁg; conmpounds -

at _constitute ¢ OXys IaneH ‘H
f 2

Qe Rl BTS00, STTER e

ﬂéfre di me oxyéllan , et hy heny dlnet oxyS|F
hyl phenyl di XYSi t hoxysi | an
thyltrinethgigz | ane| épnethyi ilane, -

“vinyltrinmethoxysil ane, IyItrlnethoxyS|Iane

allyltriethoxysil ane, 2

3- egC|doxypropyItr|nethoxy3|lane 3~

nmet hacryl oxypropyl tri nmet hoxysil ane, and silicon.

_rnnnnunds reoresented byzthe following formul ae: (in
bove e, "a" and "b" are integers which are
3to rea er than 1). Anong the above, the best
esive's rengt in a cured body is obtained with the

‘itﬁF taﬁfglq@ ic:si'ticon conpounds of conponent (C)

i‘n one nol ecule at |east one

H' ézH4SI (OCHs)
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silicon-bonded al koxy group and at |east one
silicon-bonded al kenyl group or silicon bonded
whyaroeee? at om [ 0024] Conponent (C) is added P@I/are006/317033

anount

of 0.1 to 10 parts by nmass, preferably 0.5 to

3.0 parts by mass per 100 pagts of conponent (A). If

conponent (C) is added in an

1 ower ded bt ai cur .
di e- Jﬁiﬁ% n?ﬁﬂierl H&nll' ins BC|e§q{&dhesive

ca;@s

anmount | ess than the

her

B BourS Sl bas § e (3

t hi s wi l | |r sto age st gf
obta| ~ nd| agent 25] nponeé (D). |s
used 3 a a i ng Wilgcosi t ad t xotr0|Hﬁ
properties of the dle bondi agent |n order to make
it suitabl QO s pri nponent
contains sp er| SI| cone cles Wi th
i nsul ati ng propertles t hat funct as a soft filler

and reduce the risk of danmagi ng the active surface of
t he sem conductor chip. The average di aneter of the
af orenenti oned particles of conponent (D) is in the

d

the ‘st

to mm i it he
be t he | H;
i nterfagce bet

i

mm preferably, in the range of 1
verage di aneter' of particles is
conmended limt, voids may occur on
en the sem conductor chip and the.
er bonded mﬁth the use of the
ndi ng agent'. on the other hand, the

anou ([» exceeds t he upper
nmmende éﬁqrs W@M inmpair filterability at

age of renoving forelgn matter fromthe

di e-boriing agent after the preparation of the agent
irsyconpl eted. Frequently, better results are obtained

e

.dlanet

i mersing the silicone rubber grains .into Y

di sper

when conponent—{D—s—added—in—an

| This1is bec e the aggregated gfsu

- S|I?£%he rugaiQ particles pres H;
:’Jg

' t er: -of g grai

%‘Lﬁo . E B 3o 0T o 50

gat ed st at e.

| at} ng spherical |

t hel r cohesive

and thf s condition
face of the

ed that the aver age

Bt o

er of the aggregated gralns mas det rntne&aby
hanol ,
y, .and

in th¢ die-bonding agent,

BB U eammorantie i

sing them by applying ultrasonic ene

(in Eﬁee({ﬁl g? At ARY ‘éﬁ’ dd"bmifésih@gérs Wiidh 4B %ﬂﬁlﬁ %o Of g1t atﬁr than 1).

Aunmmgehe
semi
OrgaRie é

e size’ distribution asuring instrume
dovpsthy bedt adiavhgetrofigth iea avied bedp Lsrcfbaamed)tmh the use of the

3R PO mP AT L e BERT e cohipirs i opSBgarblg least one

siliédiRpoinRa %11%0‘?{?%%&@) dIRPRES Jn@silicon-bonded alkenyl group or SlllCOI’l
bonded hydrogen atom.

[0024] .
m30pmm

Component (C) is added in an'amount of 0.1 to 10 parts by mass, preferably 0.5
by mass per 100 parts of component (A). If component (C) is added in an

amount less than the lower recommended limit, the obtained cured die-bonding material

will have insufficient adhesive strength. If, on the other hand, component (C) is added in

an amount exceeding the upper recommended limit, this will impair storage stability of the

obtained die-bonding agent.
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rubber, vul cani zed or thernoplastic) equal to or bel ow
80, preferably equal to or below 50. [0026] Conponent
W@ Dy7med7e7 such characteristics can be prepar edP@yIrR20e6/317033
nmet hods descri bed bel ow. For exanple, a |iquid
silicone rubber conposition is emulsified.in water at
a tenperature of 0 0OCto 25 W th a surface-active
[0025knt Cemporepa(ld) iamsakfioe odjsstorgiisiosity arkhigixsttogicrsaperties of the

. emul.sion is di rsed in water at a tenperature equal .
diefhinse FRtran KRR et Swbtiblos Brafh e, ThitePmBHheH: contains
spheED 8lic6ATRABEE pLACIES WRR lihsiaking @rdéﬂrtfe@ et P dtiof la8 8 sbf filler

an _aqueous suspension (see Kokai $62-243621 and_ US
andrgdegertherisia of damygingibe aetdvengyriaes afibe Henicapdusier, chip. The average

. parti scare produced. r ' ] L,co r
oo R BB SRS AR SR IR MR 50w,
prefepdtde,uh eéhatanbeabt td Youmi Ifithoavdpaprditamétyisfpayticles i bpoyw the

an organopol ysi | oxane having in one nolecule at |east
lowepgecemmengdgd gg}w seidp iy O§eH oy thednterface betvrgn the semiconductor

. r o) 9 i i L .
o B o B A M T Wt e B0 fic-bonding
ageatnif, ohfthd otbet mdothie ad debhnman of cdmmomentn(Irexceeds the upper

' aqueoyssol ution Qf. a surfage-active agent, br.ingin , ,
recpHEeRtt EPEn SRR AR ahrhgwtatggﬁgém‘f}%?qrfﬂgn fpptter

fro@th&8R-bodith £gdht Atkr HELrSpArh GG the! BR&E is%ﬁgﬂét&d. IF28uently,

Into a particulate formin an aqueous suspension (see "
betico kailtSH4-0b6HES! wieh dosiearmn(D) Moadded ey aauygatelimtatherhis is

B I T —

coH¥BivE SldteSin e Jii@a&)hdin%‘hg_é‘ﬁt!(ﬁ[&’this%ﬁ&‘iﬁén 2&tFhcadrisk of damaging the
or ganopol ysi | oxane-having in one nol ecul e at |east two

actiye siudens-d dheiseaningritustpe chigt Basrecemmiended thaithe Reerage diameter of

obt ai ned conposi tion in apHieous | yti an a i
the GRS g ERDR e Pob o 1 O H PR Rty ko0 sy, Thg average
diafRttr bEER\GREIdabtct Reaifawhd ddi@nindll WNindAEeDEShSHERRRTIBBYr grains

form by curing the obtained silicone rubber

inte BePEEek fispersedhae by prplYme2digmonic shergysumbhen mepgiring the

condensati on- e silircone ru

prebémantamageofihe apiiveysirfacx af eesenviborincton ohipi byscontpoaas. (D), it should
5 b5 Dot B 1 550 tcsngmethocs for
ST ! SRR U0, 0, e o 0
[002611 si Cormponant ) wih em]tmhamlctﬁi:sms ah ba psepafelde-the metteods
desglgﬁ%%@qh?\? r?e%tculﬁi% ng Ig& ﬁh@%ﬂéb{%&&nwe ! ug}k%)g]ﬁs Slinulsiﬁed in water

S ber o 3 ' -
o SRRERIE D1 DI B lclecsOR O STl
emtis®naThe ebeintd emathieuis pepsisedn Watesatla) tempenagire baual to or above

dingeh%ﬁﬁs OBk e Jf& rpggt?ct@ﬁ%? FEhadof g%gér&%% &%%g%eﬁgﬁkﬁ ofr to

h ; : > ‘ , N ol
25 g(gfpglﬁﬂgéggtg{ngﬂ %ﬁ]ﬁl qil?p:gglg ?Lﬁ)rb% co%rl}%/()lsptgdn ig scﬁid?gé(fl tlonfggm particles in

an aqueous suspension (see Kokai S62-243 621 and US Patent 4,742,142). According to
another method, particles are produced by preparing a silicone rubber composition from an
organdpolysiloxane having in one molecule at least two silicon-bonded hydroxyl groups,
an organopolysiloxane having in one molecule at least two silicon-bonded hydrogen atoms,
a curing accelerator, and an epoxy compound having in one molecule at least one

unsaturated hydrocarbon group, emulsifying the obtained composition in an aqueous
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particles are stirred in water or an al kaline water
solution, water is renoved, the particles are stirred

w0 poor@ease7 f or the second tinme, the water is rePOV&R006/317033

e.g., in a centrifugal separator, and,. if necessary,

the particles are stirred in an aqueous solution of a

|.ower al cohol, the al cohol i) renoved in a centri fugal
soletgaaofat sFfacs-activei agehtabringipatheteusyisiomth ¢comgacpwittadtigh-temperature

. dried. According to another nethad, the suspensien of
liatih " o P EGHE SPR RS CBBSTOR IS AEPBETALE fommth an
aqlfebﬁétt Iﬁ%ﬁ&xsi&%eél@@l@ii iseal560%8 hlCUS PahENOEL 8B 64), Ahbﬂfier' method

par es are agaln stirred in water or an agueous

- comisksarfipmepasio atsilmone webtber canspasisiamfeam orgasopolpsilexeng kaving in one

in;stirred,in ter, the water j.s.f
mofifery Mgt bERBRs =i BhalySUGHRS YaTingh ns gjecule
leadtSwd silichB % ohdeEhyidpd dénl Home el iR tha bbahel cotlpdsition in an
al cohol. is separated by centrjfugation, and the final .
aqusowdisalution afist sarfaectagtivecegntnefdinga plabaya typhcajalystyand recovering

0 . o t 4 i
SR inph b SSRRIRNRiml . Q0L SETDRUERY o yd Ay
corﬂgdsitﬁonuyems@i BEI0-29330p and BStBateid®. 5069,08P0 Sl tanthpr method
I f conponent (D) is added jin an anount |ess than the
consissent nreRgpigefapdenspion-curgie siliqage 1@§ %ré‘foga:t%lé&?flﬁm o
orgg;lo%gnm&- bang d%ﬁ%ﬁsflﬁ Ga ﬁﬁlé&ﬁle‘%ﬁf @&mfsmaeﬁgﬁo@g@d a

conpobsition. the ot her the ad

- croag¥tinkihg afent,compudsifying (HB)obtimelamsmpokition ipen aquecossentdadof a

X

bt RSSO M SOt XSRS i o e

sol@fion O surfale-hiifvd BLRY hAE BarBEL) hé BBicsRIubBadeigekition to
chi‘p and the die-bondi ng agent. 10028] Conponent “( E)
prodscearhaqieoss Jugpeansionrpfisdmons mipberpagtigles (sekokai2005240679). The

o TR e G R, o

su‘tfj&?tiﬁFYFfé susp&RRInUE atuARRrE 8prak sfing, Ahe tsthinad kphricyRglicone rubber
catalyst, of which the platinumtype catalyst is .
parieles avezstiried imwetes porratikalineower lianaweer jiremexed|thesparticles

are(é?lg gé’ tien \E)V?%% ?osf%ﬁ]é ge%oga/ ?i%fniﬁgt?‘f/ Wﬁge&g,@}éﬂlé&%}{%e . inpal &hjtrglﬁgzll

I num on ere a carr

‘septabdrl MNiiceRaBs tHeRriasstad stirasd inan aqeddus sopkiah bfih tower

acid, platinumtetrachl oride, an al cohol ,sgl ution -of

 aloghlothe 3lcahplis eemagyed, in & cntE{yERL FRPSTALT 9% a@&ﬁﬂmppar@w%, and the

prcmL aﬁeceon%ﬁ{%qumq& NNk Se4ANEL BY Il QbR ARed
or a Slﬁllar a nytsSitoxane, a po ystyrene resln,
silioyeambbeatticlgsdh Yittaredpthaspheriesl particéd dre cevevered) the particks are
sim|lar. thernoplastic resi.n poqwder that contains th )
a3 SHIBHLACTBFIE PDIPALFAH AN SO, MR 03 BB HBG REpduct is
agdif irr PR okl BEBVAEr RreBEVIH RAtriTRSal S4SHERMNN Sndl O MBssary, the

product is stirred in a solution of a lower alcohol, the alcohol is separated by

. centrifugation, and the final powder is obtained by drying the product in a dryer.

[0027]. . It is recommended to add component (D) in an amount of 5 to 50 parts by
mass, preferably 15 to 40 parts by méss per 100 paﬁs by mass of component (A). If
component (D) is added in an amount less than the upper recommended limit, this may
cause contamination of the wire-bond pads because of excessive spreading of the
composition. If, on the other hand, the added amount of component (D) exceeds the upper

recommended limit, the composition will acquire excessive thixotropicity, and this will
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[ 0029] Conponent (E) should be used in an catalytic
guantity. It, however, is recommended to add conponent
w@ Eo7iozs7eer ns of mass units of a netallic cat ab@ByP2006/317033
contained in this conponent in an amount of 0.1 to 500 -
ppm preferably 1 to 50 ppm_ If conponent:(E) is added
_in an apount |ess than the | r recommended limt,
facilitate thej fprmatjagrrifivioidsrin the interfage batweenthe gemicondudterchas and the
N i.hed di e-bonding agent.. If, on the other hand,
mefﬁgmggggéﬁannunt exceeds the upper recommended limt,
[0028] s WCdrhporeht () use hgdrgsilylaitmricagivaclatilyat itanis used g
t the process will becone -

speed of curing,. by ] L
‘accelgﬁﬁe}&%é‘awgng@% fhesdiporaging agenbd3epronset di)anaobrsamgprised of a

; . ; : . it o
plaBETIR ool R e biBLORRY Ao Wil BRI o Whidiine
platithen-typeesatalysh ishasfesabld. Sho afdrymertioh6d platinffiGtypacgalyst can be
ref erab 50 to 30Q Pa:s at 25 0C If the .
repf GUEHAAIEPIAEHE PRESeh DI BBEc: PR R ineheppsed silia
carfQCHETRAAOH ahlabiite-cdrBbiS cdR¥r, %Hﬁgleﬁfhﬂ; cﬂ‘fiﬁ,gﬁéﬂ[n% QfraliiSride, an
i ng of the "applied

Wi re- bond pad caused by spread
alcahgé prlutiarf of ahtpropletiniciaeid, A alatinumdefin samslex.ya evnyslexdsf platinum

i RS BRI oL b RSS2SR L O i

resia Opulycaetohiatel 8 in Ol @ik Festh, o BRirhiMIRdrhdPlasti®fesin powder that
conposition may include an arbitrary conponent such as

- confpins the afgrementisned platingm oraplaiaumetyne dompeuridrthaichas agliameter of
: ' ai st y:and handl eability of the obtained - '
parfiQy ‘?’%’é%tgan%ﬁ 10! |

agent . es '0f such a curing inhibitor are the

. (002911 | ov@omgpon2atnEy) bydwld b usedrin dn ehtalytic quantity. It, however, is

3, 5-dj et hyl -1 - hexyn-_ 3-o0l, phenyl butynol, or a
recouuReRaer to pRY, ForPRRSRbIE) 1n forms 9§ mass wlstod g-metgltis catalyst contained

. intHs 'éoﬁbﬁ%gmq an%ang&ﬁff 60031y @??1 %/3?51[ ﬁﬂg@gé@{r 1%‘ ¥0pm. If compopént

conpour ;) 5, 7-tetrame
(E) isetdded inan ayaindiess thasitholare recomnicatiedtiritiiis will significantly

-t etrahexenyl cycl pt et rasi | oxane, and benzotri azole. In
delaygfic BT OF AULTE e Sbiahen A itine AP LT op Sheciben iamgdhe
e . . o g o
a g&ngfgﬁ%%tg%géélégs ?g%gg%%g&%gﬁﬂﬁaﬁnﬁ%t%%?g?l&ﬁP%ds? glghrﬁcaﬂt
accql¢nationsinribe sphetl of merng but the phecegrwilbisseemefectienically unjustifiable.

inventd o he,. conposi tion may al so contai n.pther . .
[oo3gty =g 9‘6&‘3%%&?&?@@%%@ yeRt oS Avepareqd s i fembt miving |
con@@ﬁqfﬂ@(AJthﬁiﬁ@h SE} athe AN-BonditCagehPOSRE ilVeXtion Ras a viscosity of 100 -
sem conduct or device of the 1nvention wll be .
to S0@ e nyelgrably 42Q tei I00Rar$at 261°€r Hiibediecbonimgagenripaayisegsity
dr.awi ng., [0033] As wn.. in Fig. 1, a sem conductor ,
towiif B8 a0 et mirEndaR i Bt s FBRERHAGOR Of the wire-bond
pad B 6% Epehdihg ehitR-pRNAT ddedt TEBR e (?théﬁlﬁ@@,ntﬂ@ %s‘c@sil?yrbxceeds
active surface of ‘a’sem conductor chipl by nmeans of a
the wpnestpcpwanendedlimiththismey eanse foraratidn of eeiandi ng :

10031] Within the limits that do not contradict the objects of the invention, the

‘composition may include an arbitrary component such as a curing inhibitor that may be

needed for improving storage stability and handleability of the obtained agent. Examples
of such a curing inhibitor are the following: 2-methyl-3-butyn-2-ol, 3,5-dimethyl-1-hexyn-
3-ol, phenylbutynol, or a similar alkyl alcohol; 3-methyl-3-penten-1-yne, 3,5-dimethyl-3-
hexen-1-yne, or similar enyne compounds; 1,3,5,7-tetramethyl-1,3,5,7-

tetravinylcyclotetrasiloxane, 1,3,5,7-tetramethyl-1,3,5,7-tetrahexenylcyclotetrasiloxane,
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agent. In such a device, the sem conductor chip 1 may
be conprised of an electronic circuit on silicon or

w@a2do7joedTeAr seni ¢ substrate, and the PCT/JP2006/317033

sem conductor-c’hi p- nounting nmenber 2, which is known

as a "tab", is nade fromcopper, a ferrous alloy, or a -

simlar aIon In the’ embodilfent of Fig. 1, the
anddfeoranientle.dn cans @fnpesnunits, suchaturipg inhibitdrs shawidrbeadded to the

e B350 38R SR s eSS0 GO, P m

limf$ n(\.‘mleﬁliln&htﬁl' tB Ghd @r%&fe@”@ﬂth@ B ofBhé@torfpésiicismaphldo contain
silver, he |i ke Furtherm)re the circuit -

- othtrceeib@ramaqddguwp sneh asrpigments,dheptaiesistaat agsfats, ﬂalpa ggtergdprts, etc.

00" 3050k S L R 3 L TR s 028D i

refedéricdah ittt HBpaSMCaBaiigt or - chi p- mount ing rrerrber to
the active surface of the sem conductqr chip 1

[003&ans 4t shoma infFig dre serpisaeducinrelesics of Hy lalg@mon lfhélstopﬁ gvherem |
a seﬁk}hsgﬁﬁkeﬁ %ﬁ%tﬁigﬁﬁtg{gqaeélﬂér@ 199oAddaUb ol 3%?%0” .‘% afé‘e

ng age en per ormng a

' semierdattoo chip hrbyugéanb koéaumdd;fodyi'se)fhim*afommewhomi cﬁe-rhiadding

fromgold oppe al u t her
age{%g‘ﬁ@{‘g %4?81080 |Sﬂ61065€‘1§t0f4? { Z’Péo}%’% ‘P@&l ??Ptlioﬁlé’ circuit
on ﬁﬁ&hf & oaBftint-aRbnit REpHEW. 681 91@ sbRfcoRGhdtEcHt (ﬁﬁiﬁnginember 2,
t he ser% conductor chip 1-wth the circuit boad by ,
whick énlsnosvn dsaritlabigispaats fom Gepyarad feyrousaliay, boa dinmitarwlloy In the
rrie

emfiimsBee. 30%%3&5%8& B GP R PR TspnE ember i shown

as aSCAFRItBOEI0 Bu&lpdlﬁﬂuﬁgaoﬂﬁltlhﬁ’ﬁcorﬂﬂgﬁsf caserRiclon %[aré'?hubstrate on the
conpressi on bondi ng net hod .. Bondi ng of the

surfgeqrpCwhigh stinng istopnerbiiemi agetaksshies goltdosltWB cappéryer the like.

conduct y . Jeans. o
P88 et RO BRSO B ek S ARa opd dsstors,
coﬂbQﬁ'}btﬁerQlleCtrhﬂlaEﬁhéﬁ[ﬁentI oned di e- bondi ng agent can be

‘carried out, e. y.the follow ng two nmethods: the

[0034]e- bothsi Sﬁ@u@@gﬁqtoq @evwmf,t]@qjlngmt@ntlﬁ ¢gormed by attaching the
senﬁc%ﬂdﬁ%fj ) ontlmfh gni@#%tr '6%%1 e%ﬂ?@é:ufrﬁaceg fgleggﬁgzohﬁl?ctor chip 1 by

em conduc
meaig efithe a?fbrehia:ﬁtldmael-cﬁ@bdﬁdigg agennthehingithp lobeathednindt fbhﬂ)rmlng a

cure o e Bpading ggqq% g gbélhlf%g%@}ng? dig-bgnding gperation through

the hglaeoiscﬁénb‘éﬁ’cﬁﬁ GHRE 6 Rle ¥rond gglrc]lgag)rg)gf %Il.f?ﬁlﬁgllnngr AR netal that

cured by he ing. Ther'e ar Cia I'm tations
conmmt tthe gyaling ads. ¢ tvéhittearp énsalleden dte ashirgliparte the device on the

actifl, SR N Svaadoar e T e SREwB o Siseid of bonding pads
5. c%efaﬂ&amry bbﬁulhg %thQHéJﬁslef alboding vARrD6 {3 cafid QR HYRh Qitrasonic

necessar ter wre bonding of the sem condict or
Conmﬂcqglqndo@dmglmtb@d, thdnmals@qmmssmm bandingseethed ndiwasooic thermal

.conégrﬁ%bo&nbon 1ng SRS egc ﬂongﬁng of ﬁle semlconguctor- bhlp-mountlng member

2to thelactlve surface of the semiconductor chip 1 by means of the above-described die-
bonding agent through the cured body 3 of the aforementioned die-bonding agent can be
carried out, e.g., by the following two methods: the die-bonding agent is applied onto the
semiconductor-chip-mounting member 2, and then the semiconductor chip 1 is bonded to
the die-bonding agent; or the die-bonding agent is applied onto the semiconductor chip 1,

and then the semiconductor-chip-mounting member 2 is placed onto the semiconductor
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coating agent. If necessary, the sem conductor chip
can be sealed with an epoxy-resin seal ant. Exanples ,

WO 0@35267The invention will be further descri berCT/P20HH 7033
detail with reference to Practical Exanples and
Conpar ati ve Exanples of the insulating |iquid
di e- bondi ng agent and ‘seni cdidduct or devi ce. Val ues of

chipy il s@shé Yieindingepsayie durel by helingl Maetealrd nybpegialriittitations with
were used for har.acteristics of

determn t he
reggrido H@rramﬁ@raag@ At whis -ﬂg‘fecﬁ? Bondine pasnt Ga b ered. "For example, the

o RRUETRDD AL VLRSS b ST OO Bl eyt 250 .

: Fur&@ﬁﬁbre\]\ﬁ‘ileﬂmaw &fkker bwirdmﬁhﬂﬁlgctff “tl@eﬂseﬁnb(yrnhcfo@ thipys completed the

vi sconeter  (Mpdel DVU-EIIl, the product of Tokinmec, Co,:

surfaegy 5>f the sgm;c'@pgl,u‘}ﬁorscélgéa ezt bpcaatedswith #igekiks Qgcr}'uhber-hke silicone
[

cosf BB e Resd ARG AN OREAITAR B EY Fotn
sealayit. det erm ni ng the viscosity at the rotary speed. of

0.5 rpmas conpared to the rotary speed of 2.5 rpm-
Exwei he i ndex of thixotropy was determ ned on the

basi s of the obtained data. [Evaluatlon of Voi ds

- [008%l037] Thednvrntlop i iba gurthse described sppprectstaihvish aef]erence to

Pra@t%a? ﬁleg %&B%ﬁpﬁﬁ@@@ﬁxﬁﬁ ]'735 Eg&e 1ﬁkui%ﬁg @E}{H cﬁg-b&t'l%ing agent |

avin kness

and&feﬁﬁcdhﬁiu&oﬁmvic@ Vaites Bf Viseasitp aveed inegéasd atp]S&fCe "Ilhb @bllowing -
had the di nensjons of 18 mm x 18mm and a t hi ckness of

 methgds yraraussd EclsERiniRg ehoeadteristionplie dicobpngingragenand

sen’é%ﬂc@%ﬁ?ﬂ&%% chip and was applied, and the

nding agent ‘was conpressed to the thickness of

MGReEisp Pht o Bl IR R gw ! e el ARAT, he

[0085] St ervzlecd@ityw t}fé&hé-ebﬁdlﬁy%%lne%s fHeadtited byhRAAAS RN E-type
bet ween the gl ass ﬁ ate and the cured die-bonding

rotagy #IHEomgisT élﬂééfr«léa\’ Elbsbepipdaet af Hokimers.abl) £t dratamyspeed of

L S e e T

aforb“mdnhen&i?mtﬁ?nﬁh&\tlwonﬂerﬂ)y\mﬁen@iﬁlﬂ@ ﬂﬁd/l:io@sﬁ}hﬁ th&€mtary speed of
surface of the polyamde-filmcircujt rd that
0.5 $p1p 38 coRPated t%lff@rre $negdhabiZ S dpine miﬂalee X ﬂyﬁ@;tmﬁﬁ Wep

det onﬁ%%a&ﬁ%??tel%%t Iitgapas heat ed for 1 min. at 200
ere ebondi ng agent was cured. Follow ng

[Evd%aﬁonoP9oﬁﬁfd'ng pads | ocated in the. center of the

[0037] The die-bonding agent was apphed onto a polyamide film by'screen printing in
the form of a coating having a thickness of 50 pm and occupying the area of § mm x 8
mm. A transparent glass plate that had the dimensions of 18 mm x 18 mm and a thickness

of 150 um was chosen for use in conjuﬁction with the semiconductor chip and was applied,

and the die-bonding agent was compressed to the thickness of 25 um. The unit was heated

for 1 min. at 200 °C, whereby the die-bonding agent was cured, and the existence of voids
(air bubbles) on the interface between the glass plate and the cured die-bonding agent was

checked by observing the interface from the glass plate side.

[Evaluation of Semiconductor Device Manufacture and Bondability]
[0038] The active surface of the semiconductor chip was attached to the rear surface of

the polyamide-film circuit board that supports the aforementioned semiconductor-chip-
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active surface of the sem conductor chip were

W r e- bonded by neans of bonding wires to the bondi ng
weaws/z4ist al | ed on the edges of the pol yam de-PCT/iR2006/317033

circuit board. 'The wire bondi ng of the bonding wires - -

was carried out by the ultrasonic thermal conpression

met hod (bondi ng terrperature14160 to 250 OC | oad: 30
momﬁgé &%nitg/r,rwaﬁ thérl th% unif nes beatetl fardmi at 208 I6H wdieredy whe die-

and the onlngpa or the shapge of e bonding wire
bonging ageits ViRsiaradg Fplieyving dus t e BB P doGdn thf cohler S the

actifd ﬁfr & QPfie éﬁl—l\%gc F] t{&éﬁﬁrg{i Virir@BoftediEmBRARYE Bgnd’ihg Rires to

vvasoserve ng wmre was stretched

- the bakhgpads ilxaitbalinl the gdgen of thetpelymimidetfilm ctremtr’eoa@d 'Eh(pemre

L 00 0 SR 08, A5 COTBEE S L. o
met c?(b%hli gg‘émg Hatuc: 69fto SIREHAIBDIS 168 MRk &&9313]6 condition

e test uctor device was subjected to
of thdsmadidg wire hﬁthﬂhﬁnﬁng pediohthey;hqu chﬁhsbmtdﬂng wire mﬁd ther’oondlng

at -25 C.and at +120 | owi
pad pggisarpsbieIvE %a r@éwsvéaoncr The p%il%% %}ih%gondmg wire
I ap&idekir® § d¥¥8fmined
was?}@gei?gnd ng@%ép@ggll%cvgl?@%xﬁgﬁre@éhe fﬁ{ r B@illdaf)ﬁid/ Wad ine
in te:lrmgaxﬁ tropeysintage af dileid bondieg werss ppmpaneédo thectnﬁal mgperof bonding
?Py mass .of an organopol yS| | oxane resin (the content of .
wir fnyl groups = 2.01 mass- % .conposed of - siloxane

, .unlts ‘of fornul si | Qxane t f
[Peregpiaeg of %&%@Fé\gbﬁgpo@n@&% Vé?el]g;]ianz Snl ts

[0059]CY ZheqBHe R {rﬁ@(;rfdﬁct@/dé@&swé’sf s@&é&é@ﬁb hyb Mﬁ] éy@l&@%erem

(t'he content vi nyl groups = 0. mass % that "was
eacle e doraststdabatil SFmimau}Q&PCtaaddﬁmmhsat\MltZB °C. Following this, the

di met hyl vi nyl si | rQups and v t f
testcr Goeapeas BinoTHs o A TRASCIClROEH AP Fhesigsdiage ofy

'opefg&[%ﬁal%ﬂ&[g 'd%?e Sielii cone rubber particles that had

an average dianeter of 2 nm an .average dianeter of

‘ ate rtlcles equal to 15 nm and a type-A
PP £

dness of :30. The components were mni xed
[004@r 3QAﬂTbﬂgan@iolyﬂ0mrteeﬁi&aIramB grepéreddrone:sidl partsdy mass of an
uni form paste-|i ke conpound S obt %I ned. h%
orgm@@ﬂ%%ge%ﬁ%@m@s%wm gxpuph = 240 lgmassdp)cagppoged of

' sﬂoQB{1| it ggﬁg@g@g&%@ shon, gg%)%gﬁni%QQfﬁ)%uf&%CHgﬁgCHz— CH)SiO12,

andGaprac vaits IS004y; Emdl é@pdimbyf m@agyiafal chmmthylpolysﬂoxane (the content of

L trinethy ony oups and had, a, vi O.f 20 a S
ving e S bt YA Ea 2o R 2 oA ek Y eB

dimethylvinylsiloxy groups and had a viscosity of 2,000 mPa-s.. The mixture was combined
with 20 parts by mass of ‘spherical silicone rubber particles that had an average diameter of

2 pm, an average diameter of aggregated particles equal to 15 pum, and a type-A durometer

 hardness of 30. The components were mixed for 30 min. at room température. ‘As a result,

a uniform paste-like compound was obtained. This compound was further combined with: |
3.5 part‘s of a methylhydrogenpolysiloxane (the content of silicon-bonded hydrogen atoms
= 1.5 mass %) that was capped at both molecular terminals with trimethylsiloxy groups

and had a viscosity of 20 mPa-s (the content of silicon-bonded hydrogen atoms in the

present methylhydrogenpolysiloxane was 1.5 moles per 1 mole of vinyl groups in the
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present met hyl hydrogenpol ysil oxane was 1.5 noles per 1
nmol e of vinyl groups in theaforenentioned
woe@anoget ysi | oxane m xture); 1 part by wei ght POF/JR2006/317033
organic silicon conpound of the follow ng fornmula: and
0. 13 parts by mass of  phenyl butynol. The conponents
were nixed for 10 mi.n. at r tenperature, and an .
afotdnmntienédkgghlh(qml}dlldiame mncirtiire)g 1 peet by wWeaght of ep argadicsjlicon
addi 4 arts mass of a.conplex of platinum
COWWQHHH%fgld%UE j@’E‘%%tﬁethyldlsuoxane (where in terns
of nmass units b con 't taI V
di e- bondi ng aggﬁ

Rp Eciﬁ‘nﬁtﬁg(ét g bR tétmm g@fﬂ‘zﬁm&ﬁ sz

perties, and c aractleri sti cis . of - & sem.condu
VI ce nanufac Wt t he Hagof 3aforenent| ned
di e- bondlng agent mere I'so evaluated. The results are
shown in Table 1. [Pra Hzcal Exanpl'e 2] [0041] An
organopol ysi | oxane m xture was pr epared from 45 parts
dﬁ/ mass of an or ano IyS| I oxane resin (the content of
ans

k3 pargy Bpass=ofp Q;g}%@fg)@atsdyerg mixsdfor 10 min.gt room

B et i

by asgoafra @nhplemﬁﬁlslamiurm“dﬂlriﬁ ﬁwhlgmietmmlethyhhﬁlo@hﬂma(where in terms of

. ma%?uqﬁfg? eﬁfemé%fﬂyfjatgtﬁﬂ% i 0 A W SPRBIARd mixing
'the%as CO 30 ggﬁdata}oéfﬁtst r&tﬁrepffhg og%eﬁ%?e-ﬁond]-ﬁ?ag@nﬁv% Ehecked

rts by mass of spheri cal
with mégaocbtoatsrptbpettesp and char&ertstmas ofithe semw@uéuca@eledwa mesnafactured -

g R R BB e RSO SRR Gl

shoWinc@sronents were mxed for 30 mn.. at room
tenperature. As a result, a uniform.paste-like

: f@&@% §710bt ai ned. ThIS conpound was further
[Pr&&tggl ne %@il] 3.5 parts of a :

004} hyl Aydrgzgepnpiwtymah@manme(ww@rwmdeﬁmmoﬁ parts by mass of an

orgé%c}ybi@qQ?a%%g{%%n%g %troaf:vgt}nﬁ,,gmpg —mmasﬁ % composea of

| sﬂ&x%hétﬁﬁlt%ﬁbhﬂmx o @99@1@ NAoRAR ity lo§ f&ﬁtutay(@tg)z%@m = CH)SiO1p,

Pa-s (the conten I'i con- bonded hydrogen at ons
and sﬂqxhle;e writssH et B9 Iphgtsjby)g@sqo@ﬂ w@mmymarle (he content of . .

vingl Py o SACh S e A RBu} Polsdfiafl B pned

dmszé't&anhﬂsﬁbky g%ap§mmdvlwos&§tsfi 000 ﬁmartgtﬁ@ﬁﬁ&th@ vi&ombined
I3 parts by mass of phenyl butynol. The conponents

W“h’éﬂ@am b thekso of grierival siligong wbhet pnidesthat md ;arngerge diameter of
&?éﬁh‘g‘&'@é‘%gﬁﬂgfq gf gégel"ega edj pargclgsqgc{]utal t l]SS Pr eEnJ a gzpb¥3L durometer

hardness of 30. The components were mixed for 30 min. at room temperature. As a result,

‘a uhifbrm paste-like compound was obtained. This compound was further combined with: -

3.5 parts of a methylhydrogenpolysiloxane (the content of silicon-bonded hydrogen atoms
= 1.5 mass %) that was capped at both molecular terminals with trimethylsiloxy groups
and hatl a viscosity of 20 mPa-s (the content of silicon-bonded hydrogen atoms in the
present methylhydrogenpolysiloxane was 1.4 moles per 1 mole of vinyl groups in the
aforementioned organopolysiloxane mixture); 1 part by weight of an organic silicon

compound of the following formula:
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by mass of a conplex of platinumwth

1, 3-divinyltetranet hyl di sil oxane (where, in terns of
wore®3/oeaTet s, the content of netal plati numin PEEJIP2006/317033

di e-bondi ng agént was 5 ppm) and m xi ng the product

-for 30 mn. at roomtenperature. The obtai ned

.di e-bondi ng agent wascheckedbwi t h regard toits

[ d .
Gevi ce. manuf JF%E?Q” i THst e (8% P%LSZPOEZEEEE’T oned
d
G R LU Oy SR 7
fr. 35 '
ygﬁgggoo¥sgn nopo ngrgﬁ kgrep bﬁg(tggnlonte g?‘
vinyl - groups = 2.01 ma g % conposed of sil oxane,
|

units of formula (CHs)B§,;0LZ2, si| oxane units- of
formula (CH3)2(CH2 = CH)Si Oy2, and siloxane units

and ?tlﬁéloagtg mf 2% sg gf B@‘ﬁ;’%\l?}é‘ galgu% c8Ir.@86%{té‘§v‘eM%?a%§ ﬁéﬂ 1001)ﬁﬂ{] Gtroom

tempRRRL] add ab @istlabiBg Gguidatie-beidihdadent Was Prepared by addmg O 45 parts
dlnethyIV|nyIS|ony grougs and had a VISCOSIt

by magss 0@ copplex of phaingmih &veinybsimmadhyldistloxas (Wg?rﬁsm terms
" of nﬁags IRES ¥ conRiAe éf @l ;21%1%1!1\{18 El?the L&l?é)%n ﬁ%e?& grﬁagg?fn and

an’aver age |ane nm an ave
mix ity thg grodget foel 3P arih.i 4t kasn empprattre. The obtpinaddiesbdngdjye-agént was;
dur onet er hardness of 30.. The cq

. chech@M togard 1QHtS PERPFHCENHE @@F@rlg&%nog‘nbee?mlrondw?gevweu

compoun urt her conbi ned wth parts of

Theneduiity lateyshowgendable Isi | oxane (the content of
si l'i-con- bonded hydrogen atons =.1.5 nmass % that was
[Practigd) BtampldBjt h nol ecul ar terninals with

tri met hyl si.l ox roups and had a vi scosit 'of O rrPa-f
[0042]he eWiRrapRo YS%PW’@&WX%?]&’%PWEFF%@H’Q% ' ﬁn%aﬁ%" an
orgeﬂfo?é@ﬁ?oﬂﬁé pﬁ?é rb%fﬂé' QSRR BF ¥R % a@%ﬁg&ﬁ—e g n]fasg /ﬁ%o?rﬂm@&f ofl

vi-ny oups 1Nt nti oned
s1lomrgamn:tp of f(ﬂ’lﬂuﬁﬂ(@f@)j&@bﬂ sid)xand upigs of foymulei(GHs).(FHen CH)3101/2,

O e TR TR

?dcfaﬂééfrgﬁ)tﬁstfa@ dd &Qh&%ﬁ%ﬁﬁ@ioﬂ\ﬁﬁd@%ﬁﬁlﬂg doentRiete also evaluated

V1n &J.;HEX(? o3 H&%s 649 tl'iﬁt lWas %& o8 b8 FRAEA Mt &miAdld with

sulating liquid die-bonding agent was prepared by
d1maﬂhgrlwmgrlﬁlod<5 gnampsgnﬂ)hadrasz&cosﬁtya)fd@;ﬁﬂoean Tihle amikvmerwas

comiebabie2prs By ML TP By G SIS s B B0 ervge
dlargét@r Senginngn Q‘Qé?ﬁ‘ée adeter Pﬁ%g Eéd[lﬁaiﬁdlﬁ dq8l t81189i#6 tand a type-
rature

30 m n. roomtenpe he obt ai ned
A dulromerwmardngss@ié?rﬁ The somhensiitsdvent mixedfpa 38 nip. atireom temperature.

As g E]g‘ré:rtllmel rmap%gteclq(aerc%%qtp%{ull {Vlaé: ob amea hﬁnss %Pnfa:é)lﬂl %:z}s er
combined with: 3.5 parts of a methylhydrogenpolysiloxane (the content of silicon-bonded
hydrogen atoms = 1.5 mass %) that was capped at both molecular terminals with
trimethylsiloxy groups and had a viscosity'of 20 mPa-s (the content of silicon-bonded
hydrogen atoms in the present methylhydrogenpolysiloxane was 1.9 moles per ‘1 mole of
vinyl groups in the aforementioned organopolysiloxane mixture); 1 part by weight of an

organic silicon compound of the following formula:
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manufactured with the use of the aforenentioned
di e-bondi ng agent were al so evaluated. The results are
WG bamo2d7er Tabl e 1. [ Conparati ve Exanple 1] [ OOHGI/JF206/317033

insulating |iquid die-bonding agent was prepared in

the same manner as in Practiﬁal Exanpl e 1, except that
100 parts by mass of a dine Iponsmonane (the .
content of " vi QC?HOU’ Hg O,&?Hgas @&{that was ‘capped
at -bot h nol ecu termnals th di th ylvi nyl si | .oxy

)@)f e&ogﬁggﬁxt ur'e’ %F}Hz

actical Exa osed s by mass an
r ganopol ysi | res (theV 6nt f Vi nyl- grolps.
= 2.01 mass 9% conposeRl,of siloxane units of formula
(CH8)38i0| /2, siloxa Hmnlts of formula (CH3)2(CH2 .=
CH) SiOL , and siloxane units SiO4/2 and 60 parts by
[
and gﬁg si;lg 13? gﬂigs‘f ngﬁ/eln?ﬂlu ; Eia?‘ﬁ%ggm glg%lééé‘@@&%g&e@for\’l 0. at room
tempepdtersy it ai msulating hqumi tfe-bhindintgadent wgd mieparg by a@mps 0.45 parts

by n%g?,ﬁg? gcgr?lgl\élxsgiB%apém%g}zgg%g%lmzlgq%?hﬁdlsﬁgxp (Wﬁe%] 18fterms |

" of ni¥Ed IishitdregRAPSt Msthl Sl¥@nen {r ﬂﬁ@ dfe%ﬁrﬁl‘iﬁg &ent was 5 ppm) and

si | i con- bonded hydrogen atons = 1.5 nmass % that was :
nnxmgmb@proeluctkfox 30 oo @ trloat temperatura) Ehwhtmned die-bonding agent was:

| Si.l
QG ST
'manﬁfa@ﬁﬁéd w[fﬁ&lﬁé’ﬂlﬁyﬂﬁl&gﬁﬂﬂ@ﬁienﬁbﬁe@mwﬁﬁg dgdnt ekeslspevaliated.

nol e of vinyl groups in the aforenentioned :
The geswih espi shorpdn ilaRlade) . The obt ai ned di e- bondi ng. agent
was checked with regard to its properties, and.
[Comhanative Bxampledd of "t he sem conductor device

o0 o, AR iniiqbid SR ok Tod el R Y BLEhs wapeges i

Practio@VEXahipld @ béx%eﬂt tﬁe@qm)%ﬁﬂé by fabxeiadig eyl dIPdibkai¥(the content
i-nsul atin gui d di e-bondi ng agent was prepared in

of thb{ég@aﬁ%_%a?fﬁm%saé) that wegsaped at &@t@@ u@r ferminglewish

dlmg‘tﬂalé{wg% o&%%%é@% Lglg ﬁ?{] ﬁ?dy Egosn_g.%nfﬁgg(i %i’ﬁ}ggve?e H?e%qnétgad Qf

100 Ybus BRR@ENSK 186 ANkt FERRIKEBK 318 1rc©ﬁ@6§kdtdf410t s by mass of
properties, and characteristics.of sem conduct or

 an oggapopelysitoyane tasi @ content Pﬁ‘éln)lﬂﬁoﬂi?s T 2@1 anasp Eneoempeseso!

silogheg WRR0AE Ppg%ﬂ%gf(?}mg‘& AlifRafy &‘@%ﬁﬁm@j} PCHSSH,S BESsiOL,,
and siloxane units SiO4, and 60 parts by mass of a dimethylpolysiloxane (the content of
vinyl groups = 0.23 mass. %) that was capped at both molecular terminals with
diﬁethylvinylsiloxy groups and had a viscosity of 2,000 mPa-s. . The composition of
Comparative Example 1 also contained methylhydrogenpolysiloxane (the content of
silicon-bonded hydrogen atoms = 1.5 mass %) that was capped at both molecular terminals
with trimethylsiloxy groups and had a viscosity of 20 mPa-s (the contént of silicon-bonded
hydrogen atoms in the present methylhydrogenpolysiloxane was 1.6 moles per 1 mole of
vinyl groups in the aforementioned dimehtylpolysiloxane). The obtained die-bonding agent
was checked with regard to its properties, and characteristics of the semiconductor device
manufactured with the use of the aforementioned die-bonding agent were also evaluated.

The results are shown in Table 1.
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[0045] In the conposition of Practical Exanple 1, the

or ganopol ysi | oxane m xture was prepared from 70 parts
whyoomase2of an organopol ysi | oxane resin (the cpor/@roai17033

vinyl groups = 2.01 nmass % conposed of siloxane units

of formula (CH3)SSi Ol/ , siloxane units of formula

(CH3)2(CH2 = CH SIiOy , and di% oxane units Si 04/2; and
[Codtpapaive EixaynphaZls of a- di met hyI pol ysi | oxane (the

of vi.n at ,was ca

100541 b orAn Fisploking LintH S Eponstink GaerTvas mebwy ot M5 amf ARG as in

Coﬁgé}ﬁﬁ@e B&‘Qnﬂil@q é’xc%btstﬁgtss‘phé‘nc%i sificSuBb@ partidiEyWede fused in an
e m xture could not be brought to uniformity, and a

- améunto§ 6hpatss bl matoite ngtamgé die- hcznglmg agsnt was gheeked wih regard to

its érﬂgel? % g %fuiﬂmﬁagt%ﬁl I 13? §§ %ﬁe ée%lbcﬁ) Ig%cécgra(gevhc(etrx?l{u? %LZrLd %tﬁccﬁe use of

the bftt&fénthed dRSbdidingdbBORere AoV hIudR d ST ﬁ@lﬂtsere ghown in Table
sem conductor chip, is well suited for screen ‘
- printing, is resistant to the formation of voids: on
the interface between the sem conductor chip and the
[ContipabrsiveiBxgrdgedit , and does not | ose its wire-bonding

- 1008500 e T S eorhigs haR AR Bt ka RS SothP e Pl Riture was

prephired BORMTNBarBASthass OF a@@fgihﬂﬁ)l?sﬂoxane resin (the content of vinyl groups

seni i conduct or - chi p- mounti ng nmenber to an activ

= 241 mpase &o)ofonzposechplicvlenee whits @lﬁ f%m%(@{ﬁggéﬂt/b siloxane units of

* orfRRCRERGH = ErmeR ek i Sieltp AR 008 BV SRR B raspfe

dimgthiylsolpsilokatdiihecorlenBoOyidyl golysyean3uask 96) thit vfrasrdqplbeai atboth
RR2SiOL i, and siloxane units of fornula Si X4

l(emléf ©IminRls with émﬁﬁhxl‘amglﬁtlomgmu%mdwd@r‘awsmésaféféB@O mPa:s.

ol s S e PR RIS HETY Bl Goncine
agefDtRLdh6t Hetpre . two al kenyl groups {with a nass

~ratio of (a 1) to (a-2) in the range of (30:70) to

~[00ﬁ@]0 40)}; . (B) an: organopol ysi | oxane having in one

mol ecul e at 1 east two silicon-bonded hydrogen atons
- {this conponent bei ng. usetﬂTabieé]Jch an amount that the

IIUI C Ia 00 UUII cu ||yU| U 11 -
this co }ﬁs to ?r%t 1% ﬁseny| 0*352 agﬁﬁlveﬁ(amples
Ch&edmearst (A) IS w thiln the fange o O. i to] 10 nolges};

Viscosity (Pa-s) - 220 . 200 190 - 60 190
Index of Thixotropy 15 1.3 1.5 1.5 21
Void Formation Ratio 0/30 0/30 0/30 . 0/30 15/30

Wire Bonding Failure | ,0/100 | 0/100 | 0/100 | 100/100 | Not measurable

Operative Failure 0/30 | 0/30 | 0/30 Not measurable

Industrial applicability

[0047] Since the insulating liquid die-bonding agent of the invention does not damage
the active surface of a semiconductor chip, is well suited for screen printing, is resistant to
the formation of voids on the interface between the semiconductor chip and the die-
bonding agent, and does not lose its wire-bonding properties, it is capable of improving

reliability of a semiconductor device.
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(O 0.1 to 10 parts by mass of an organic silicon
conpound having in one nolecule at | east one

. Wardorppirzbonded al koxy group; (D) 5 to 50 partBCDYP2®EH 7033

of insulating spherical S|I|cone rubber particles
havi ng an average'dianeter 0.1 to 50 mm and havi ng
a type A duroneter hardness é%cordlng to JIS K 6253
equal to or bel ow 80; andCGlAIMScatalytic quantity of
a hydrosilylation-reaction catalyst. 2. The insul ating

o) ¢ B ?‘ﬁf@gﬂﬂ "{’)gg%lh%%engf@ H&&gg@%eﬁ%cd?ﬁﬁgt@r—cbip-mounﬁng .

vi scosity o a-s at 25
membentodncictive steface of avbamniedomiugtor chip, said agent comprising:

G GERetD FoasSor R oA ERarEnanpe S RoRoy o fgmmpped of

t f@loka@lﬁxﬁﬁsl d?qoﬂmﬂyk%s%ﬁ ﬁ%ﬁh@gmmn@ma@ R, Qbnd

Claim?2
siloxane units of formula S04/, (wherein R is a univalent hydrocarbon group,

except for an alkenyl group, and R? is an alkenyl group) and (a-2) a linear-chain
organopolysiloxane having in one molecﬁle at least two alkenyl groups {with a mass
ratio of (a-1) tlo (a-2) in the range of (30:70) to (60:40)}; |

(B) an organopolysiloxane having in ‘one molecule at least two silicon-bonded
hydrogen atoms {this componenf 'béing‘ used in such an amount that the mole ratio of
the sﬂicon—bonded hydrogen atoms of this component to 1 mole of alkenyi grdui)s of

compoﬁent (A) is within the range of 0.1-to 10 moles};

- (C) 0. 1'to 10 parts by mass of an organic silicon compound having in one molecule at

least one silicon-bonded alkoxy group;

(D) 5 to 50 parts by mass of insulating spherlcal silicone rubber partlcles havmg an
- average dlameter of 0.1 to 50 um and having a type A durometer hardness according
o JIS K 6253 equal to or below 80; and

(E) a catalytic quantity of a hydrosilylation-reaction catalyst.

The insulating liqﬁid die-bonding agent of Claim 1, which has a viscosity of 100 to
500 Pa-s at 25 °C.

A semiconductor device wherein a semiconductor-chip-mounting member is

bonded to an active surface of a semiconductor chip with the use of the insulating liquid

.die-bonding agent-of Claim 1 or Claim 2.



