10

20

25

30

WO 2007/026727 PCT/3P2006/317033 DESCRIPTION INSULATING
LIQUID DIE-BONDING AGENT AND SEMICONDUCTOR DEVICE
Technical Field [0001] The present invention relates to an insulating liquid

- Wlieopareitig agent for 5 bonding a semiconductor-chip bondiég Hremiber g3

an active surface of a semiconductor chip and to a semiconductor device
with the use of the aforementioned dig-bonding agent.: Background Art
[0002] In order to.provide insulatigpspRiipgs between a semiconductor
chip and a chip-mounting member aré bonded to each other via an
insulating liquid-die 10 bonding agent or i cg%%é r % (% '
DR AR A (R SR RO ChibC e B BV T dampl e PV ICE

HEr WNIC
was proposed to use an agent of the aforementioned type that contains at

‘ Te!ﬁﬁ@ta?ﬂéﬂiss % of insulating grains made in the form of inorganic

INsulating bodies such as glass, metal nitride, or metal oxide particles
[0083Ving J ErawsatardTHemOPARIESIP 30 Wraighas jiguid siphnpdag agent for
bodRgXaRned.Ratent Application BublicationdNe:ilb (heseinaftermiemaoktor

"Kokai") H744859). Alternatively, th tioned insylating Jiquid
G HAPENEELN 2 bt BF A R BBV CHESAAL AT GAACen

gne mo}e ‘L_{Ie at least two alkenyl groups, an organopolysiloxane having in
Baglcoraun - , - :
le at least two silicon-bonded hydrogen atoms, an organic

[0Gsifiton domplsutdhavidyiassiiton cb@ﬁd@@&m@_mimgémtpbﬁhip and a
chfiggégﬁg{iﬁgﬁl&%%? o, narticles haying.dianmeters.in {be A0 sanggidfdo to

m and a ratio of the large diameterto the short diameter'in the range -

- bopfing eger o5 InAier AR IPSIafintim gt RlRIR e semkeaguotor chip
o iR ¥R343) {P0Q3bingrdenia proyidarinsidation canditigRsRetweeAcR:d type

- semiconductor chip ang a chip-mounting member or in ordgr to re_ventul )
thaeispRsire B A ARy A HE U RSHALS B BRAP e bBGHT vt
bodi&y R ationed naulatingiigeicndiel beridipgragentsahguldizhaontainha range
relati hard filler. However, when, such an insulating, liquid die.bonding
Oféegé%ﬁgiﬂfé‘ forBording & sen %egn?)qal%: EL)‘rIc oﬁﬁﬁ{r}\%gé erﬁgﬁ?}fo%h active
(héntenfitarefemitandutioke N pHT-a48EB-dowmiypelseimcdoductotdedice

'inst 3 uiis fils %{8%%%3&%}1 £ éég%ége?:é gag}ff g@g}?lég%?gg?ﬁgégﬁ’sﬂoxme_ having in

aforementioned semiconductor chi e damag nd reliability of
ontlreadernicohtastorelalieeyheagime ipapaerslysiorcdAviRE BrRee Makrule at

edSPRWINARe R ArESHCORS tubhere itians thaheonrtainspheticlicon-
silicone rubber particles (see Kokai 2000-38510 and Kokai 2003-292781).

" bonded alioxy group, organic or inorganic spherical filler particies having diameters In the

range of 10 to 100 um and a ratio of the large diameter to the short diameter in the range of
1.0 to 1.5, and & platinum or platihu:fn—type catalyst (see Kokai H7-292343).

[0003] In order to provide insﬁa‘;ien conditions between a semjconductor chip and a
chip-mounting member or ‘in order to prevent loss of wire bondabﬂitylm the semiconductor

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

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

is used for bonding a semicondﬁctor—mouming element to an active face of a
semicoh&uctor chip iﬁ 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).



In both cans, t32e , osition OMMM 've Mani "ties. Such sitions not be used
in conjunction with vzo-bonded s r dmoes of a' own type
sarmoondboto:r-chip-mounting members are bonded to active surfaces of
the semiconductor chips, [DOW The inventors hm= tried to prepare an
insulazing die-bonding agent as a conductive sslicone rubber composition
‘with sothencal silicone robber "ties but without the use of co ' 've metal p -

= D&t@%@ foe Q 'the S hcone ru sitions

mnfacee of a semlconductor chip mountlng be

m&% P dﬁm@&ﬁﬁw@@tm
'ﬂ"!i; b33 "'1»‘: : Slriysg W Y Wm&% 8
: samlmros air 0 to. ne between the semlconductor chlp and the die- -bonding
a , the aonma- don of v0|ds 10006] It |s as object ofthe present

f%@ﬁvenﬁ&m Tovps .u.. icleerut) phdor honding.a's

an actlv sur Lict 0 h% onduc or hlpthat does |
condut damage the éﬂtlve sur et %"?J‘fh %@o@éﬁ?ﬁe A%5 Ryt withow: |

; foeviar @&mm@gw%m@éﬁn
d ie- @QQQ“ ent and does notI se.its wire-
bondlng properﬂ%sétls x%err objec ot the Tvento Tﬁﬁﬁ%fﬁbb*
mm@% ViEAT et 952 ﬁé@htwmmmeWI otntaféton of
the bARERFIRG. t@iﬁs‘%hﬁ?%&ﬁ%&ﬁs%@é‘%ﬂ&ﬁg
glle bonding agent for bondln semiconductor-chip- mounflng*memg 1:%
4 ERPEs a5y BRiditvhreIviog aRsAYiLG Gapiiet

, mmmﬁlsoefva;&of (&) an or oiysi toxane resin Composed of siloxane unlts
for ]a R'~ SlDar $I|0XW& e units of formula R'2R"SiCra. and siloxane t

offofr W’@é@% t@mméﬁfn@r@g@td@wept
mBogfon QU ARER2) e Al ChAlROL oy o
| sigxane ha one molecul%qat Ieast twQ allmgtﬂaroups {withamass
ra¥|o 0% t?a“fﬁé"g - "Fnzt?te% GFFEEPPaRctor chip, is
3 blefitiesaiteastbim sHieenshepded
en-ato ’_“ eant eing used |n su h an amount that the
mole ratio of the si |con ydroge 3%8%‘?538 RS FSShER YT

'-bmaﬁaemmﬁni,tzsgmrae @tmm@mwmm ta8geo0h ke dfkice
of m@%i%ums

D:sclesure of Invention ‘
0007, According to a first aspect, there is provided an insuiating iquid die-bonding agent for bonding 2
semicoRAUCtor-chip-mounting member to an active surface of & semiconductor chip which
COMmMpPLISSs
_(A.} 100 pars by mass of 2 mixore of (&-]) an organopolysiloxans vesin composed of |
siioxsne units of formuia R'38i0,4, siloxene units of formuls R'pR*Si0ys, and siloxans
units of formuis Si04, (Whersin R' is & univalent hydrocarbor group, except for an alkenyl
'group, end R is an alks;:yi group) and (-2} a linear-chain organopolysiiozans heving in
one molecule at lesst two alkenyl groups {with & mass rafio of (&-1) 10 {&é?) in the rengs of
(30:70)  (60:40)}; |
(B)  an orgemopotysiloxsne heving in one molscule #t least two silicon-bonded
qhydmgm stoms {fis compopent being wsed in such s amount thet the mole rafio of the
silicon~bonded hydrogen aioms of this componen: o 1 mole of alkenyl groups of
component (4) is within the range 07 0.1 0 10 moles};



g (C) 0.1to 10 p by s of an or ' ¢ silicon compound in one molecule at
least one silicon-bonded group; (D) 5 to -5D parts by s o' sphical silicone
rubber p les having an av a diameter of 0.1 to 50 m and having a type A
eter hardness ins'to 7155 K 6253 equal to or below Be; and (E) a ctalyc
quanuty ' of a hydrosuylatlon on catalyst. 100091 According to a second
aspect, there is provided a semlconductor device wherein a :

emi o ber is bonded.to the act ive of the se=cond ct—
Cz 1 ?%;1?% use" o%zﬁfe ms%%%ﬂ“q% - ﬁ’tg&flt?%e s
iﬁ%p@% Efond u The die-bonding agent of themieserit -

wvg@gg@ %r&gﬂgg Qf n| nduetorg chlg;

~ well suite creen IS I‘SIS to rmation o voufs on th
avmmﬁ@b@é&mﬁmnmwm Retcing o

Jidtg wiresRending ProsReFes. $09-101 Due to the use of the afo oned -
insulating liquid die- bondlng agent a semir device ofthe present invention

Fis HGHRLTER SHEE R AESORSTISHSH R TR RRRIESIEIW11] Fig. 1is a
resesectionalyien: of assemicapductonete vigeavidss Mgtiesdac:acier @ Wikt -
the %resent |nventhn Reference numzrais. semiconductor chip 2 circuit

BTk SRABL P (BT Ot G &t iepmacondusior

| chlpd&@ibﬁﬁdﬂ&@i&@éﬁis&b@ﬁmﬁﬁ pRGLMBRadIRGPacHE ARetaphonding wire
_ Detalled D-s_mj_rtion of the invention [00121 The following is a more

ptismlation of the i g Ilgtad d|e bondlng agent of the present

W’ mé@g_ 1 Geasnonent(ALls, # m mcoantsoftl resent -
: die-bonding agalt t- omprlses a m ire 0 %n n of St %’Feg?ﬁmv

| SuERA\hE WRSIRAIET 601D me@ész;t@mmmmmsmWW |
:anﬂéﬁﬁﬁ‘g*'ﬁo%%ﬁ‘ﬂ?%ﬁé %%@%wnduﬁm chip and the die-bonding

agent, and doss not loss iis me—nmxxg vroperies,

mm Due o the use of the aforementioned insuiatmg liguid die-bonding agent, &
smoonducmr asvice m‘tn.,pressnt mvemnun 15 mg}:ﬁ}' Teliable.

Bref Deaumon of 'tn“ Drmrmgs

{6011] Fig. | is & sectiona! view of & semicondncior gevice mamrfacinred in
accordance with the present invention. ' '
Reference numerais

3 semiconductor chip

circuit board magde :mm a nolwmm= ﬁ}.m

[

crred 1 nacw of the i msuiatme Houid msuuonum_, agent

tax

I~

bonding pad

bonding pad

Uy

O

mnetal bonding wirs
Descrivtion of the Invention _
0812 The foliowing is & more detailed description of the msuleting Houid die-
bonding agent of the present invention

[0613] Component (A) is ops of the main components of the present die~-bonding
- agent. It comprises & mixwre of (2-1) & organopolysiloxane resin neving &n alieny! group
and (#-2) & linear-chain organopolysilozane having in one molecuis zt least ™wo alkeny
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WO 2007/026727 PCT/JP2006/317033 4 groups. Constituent (a=1) has a
resinous molecular structure and is composed of siloxane units
represented by the following formulae: R13SiO1r2; R12R2SiO112; and
wWeinATRsithe above formulae, Rl is a univalent hydrocarbBAGBYsHEE3
than an alkenyl group. This may be, e.g., a methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, or a similar alkyl;group; 5 a phenyl, tolyl, xylyl,
gro'ﬁ%@.mgtﬁ{l&tc‘@ﬁlzg}%gflr%ﬁﬂﬁé H0e0zM fhensthvhar acsimilan arailsybye

group; a chloromet chloropropyl, 3,3,3-triflyorgpropyl, or a similar
TR N B ARy SIS R6ve: B MORR Hésiiatel &b

ab KON EFAUR, SHER RS Aei Byl Sl BULRHY RRAEINA JReXeRW S08p. This
heptenyl grouE%ROOM The aforementlonggl organop'olysiloxan ,|e?|n of

nFY b @B e PrEte RtAH by B ol ARpiysiigah & kYL group;

2 phepdliytoiel, compeser: b sioxaneidnits/Tepsesentaa by thentololing similar
rmulae;: (CH3)3Si0y2; (CH3)2(CH2- i0112: and SiO4r2: and-an

araﬁ?c %%rgg&ysﬂ%ﬁga%eg% (P—chP ropro 1%. 3S—{tr1 QOropTo ISESGIIE% srﬁe%ganrtgal%%en- .

or olymer osed of siloxa
subthiefoionling gfonm et (OEHEHOMB) I OxRe(CrIGIR (G BiGLE as &
Vmﬁ’ﬂ%%}gﬂl}%ﬁ@%ﬂe ?ﬂ%g%ﬁ% @'gh éﬂy(?réqgagtpolysiloxane that has a

inear molecula structure. 15°Alkenyl groups of constituent (a-2) may be
[00ddemplifibe Hyrementanps plaEolySERYS resixengPrahdeme ftehynay be

repbOs: Most prelRsabIS: AL MOYhEERKRS: %B%K@s@&%ﬁ&léf@é‘z@%ﬁs répresented
restrictions with re%ard to bonding positions of the aforementioned alkenyl -

by Gipiovese o (dyCimpeltocare o fridled (e f8ihiiAs: 4Rd et

- ordindBiNeimolas Waiothai cDieepikoriehargamie gppeRaather thallowing

lkenyl ined j ' (8:2) 20 . ted b
CoR T SRST Bt HERGE R YEbGASEh St allon groups:
008y, @iyt o i cog inpisiylsgeotbps i fybeploietig, e,

. - chloro - 7o) O HHIUOropro
I S DR S, B e e,
hexgnaphrechipbefrotibsr oo S osherfbtieiin graranspacifive dnples ob special
resREGRRAPRIUS y@é‘a@@ %oqjoﬁgﬂ%%gﬂto%'& e aiBreARAY RS m{eny} roups. For

'methylvinylsiloxane and dimethylsiloxane capped at both molecular
eXFBIPHiINEIEY \ith R ASEERA IR IGrEip S aninakneGey oyl remlectias sbaitt
Silketh ihetee WavarlRy BIRAMS HHER S etansi0X06HEQURRIREOPOMHRALA (a-2
e e, Mol and dncyslorane coppey,
gratipacthyinolysiloxayielcagieis BobetiitanlecLigstestinaislwitk@fhyl, or similar
sulpstesthigll/biyid ifoaarre Jelodk preferable are methyl and phenyl groups. ©
6016} The following are specific cﬁcampies of organopolysiloxane of constituent {a-
2)a copoiymer of methylvinylsiloxane and dimethylisiloxane capped at both molecular
terminals with trimethylsiioxy. aroups; a me&ylvizaylpoiysilo;cﬁe capped at both molecular
terminals with trimethyisiloxy groups; a copolymer of methyiphenylsiioxane,
methylyinylsiiexane, 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 dime‘thyivinjflsﬂoxy groups; a copolymer of methylvinylsiloxane and

dimethylsiloxane capped at both molecular terminals with dimethylvinylsiloxy groups; and
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dimethylsiloxane capped at both molecular terminals with

dimethylvinylsiloxy groups; and WO 2007/026727 PCT/3P2006/317033 5

a copolymer of methylphenylsiloxane, methylvinylsiloxane, and
wdimetihpsiloxane capped at both molecular terminals with  pc1/3p2006/317033

dimethylvinylsiloxy groups. [0017] There are no special restrictions with -

regard to the viscosity of constituent (a-2) at 25 C, but.it is recommended

to have this viscosity in the range of 10 to 1,000,000 5 mPas, preferabl
R e e L O S P
at itenreeniimendediinvithaftexfihting thexglgaimed die-bonding agent -

ill- flow h ipheral Akami ' ire-|
0% A0, D PeReIa ARG AR R e A B o)

impair ali ire” bonding. If, on t the viscosity

- at Bk tstthiesuppenecdmitehaediimitsteistnil tmpaichahdibteilltp G ¢he

btained wire-banding agent i m uri ogess. 10.100 '
e ) A s ah o O A PIPRES e  Baw e
lowrasscoatiocofi¢3inl) 1646040 tithehmassl diticehding ek cuinstitdimy out to .

més%r-éa g é@%ﬁ?é‘éﬂﬁfm‘é@ﬁ%%’ﬂ%@ﬁ@ ﬂm&taﬁ*aim'igat%a?m%iﬁ?lofWim -

ength in the cured die-bonding material. If, on the other hand, the share
bopflizgnsfitveHre(athyr dreets TR reeMitaIRSEIRAMIFRI G ffmit, this
wisl HAIG R Slangationef the aarementioned crrashdiachendingcess,

material. 15 [0019] Component (B) is a curing agent of the present . :
[tl8Inondirg agRHt Frisabite ShemtTL UG FahbihEoXtAA R s ik Lrass
rzifd @nEs0IRte Gy S @uBaRt twensHicarno khndad tysHiogen aiomB. bEieralarBwer -

no special testrictions.with regard to the position_.of in which, a,hydrogen .
e b L AEH oD AT e e sy i

If |onabed harthend dlechilae e mimsdisan dieh imasidetectpor arcohaimendklimit,

thf?&%%s@&:?ﬁ’8&%8&%%88&%%&%%%&%&%%%ﬁ%%ﬁgd%%%ﬁigig-'ig)olllﬁﬁlrg}%%teﬁal ‘.

may be~contained in compo . propyl, butyl, pe

108EMy|, héptyiporesiniiiaisikgriroapeshdhy bragigh Gyt pndinshagstor This

coﬁ&guma{mr R enav phensthyhensilar aralkyhigiRUPs: two siticon-

ehloromethyl, 3-chloropropyl, 3,3;3-trifluoropropyl, or a similar

bORSRIQRHUSHBRHATEY AT SRR S WIEAGHERHOTR S SHEHRLCathS position of in

whitgferahleLhesnarassReeil reshissioremithrpisegardiatietom may be

molecular structure of componept (Bﬁi{{o ex m?ia, this c nt.ma
oA e BFAREARE BB N8 B PSFIR, SBrcEd IEape or
speatfie crtatskes ofluiécobkienlidehogtmictpreviss phefenable: 0026]eEle componsnt

ollowing are specific ex les of the organgpolysiloxane of component
e o PR T e b e i e,
wolyithr Bl riemsthylsitoxrgroups erogpolymer afimettyihypd rdydnsiolaieroups; -
ch@cﬁgnqértﬂ?fm' J‘%%Qﬁ%pyl, 3,3-,3_~ir’1ﬂuor0propy£, or a similar halogen-substituted alkyl
groups. Methyl and phenyl groups are preferable. There are no special restrictions with.
ssgard to the molecular structure of component (B). For example, this component may

have 2 linear, branched, cyclic; net-like, or a partially-branched linear molecular structure.

-The linear structure is preferable.

{00261 - The following are specific examples of the organopolysitoxane of component
(B): 2 methyihydrogenpolysiloxane capped at both molecular terminals with
trimethylsﬂoxy groups; a copolymer of methylhydrogensiloxane and dimethylsiloxane
capped at both molecular terminals with trimethylsiloxy groups; & copoiymer of
methyiphenylsiloxane methylhydrogensiloxane, and dimethyisiloxane capped at both

molecular terminals with trimethylsiloxy groups,; dimethylpolysiloxane capped at both
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capped at both molecular terminals with trimethylsiloxy groups; a

copolymer of methylphenylsiloxane methylhydrogensiloxane, and

dimethylsiloxane capped at both molecular terminals with trimethylsiloxy
wgreepgidiniethylpolysiloxane capped at both WO 2007/026 227 13P2006/317033

PCT/JP2006/317033 6 molecular-terminals with dimethylhydrogensiloxy

groups; a copolymer of 'methylphenylgiloxane and dimethylsiloxane

ed at both mqglecular.terminals with dimethylhydrogensiloxy groups;

St e luldes A e
melimkiinyinlstlrogensildxdmgrogpslcamorganopelysitbranssbpsymars with

; : Sl § ;
s e R e
terpiRpb ¥l SFaAtAREIATRE KL BRI B OB AEIOVTIH I8 prRvraE e

_;ﬁdﬂ%@ﬂsﬁb%@: %@éréﬁ@s@lﬁ@ﬁ%é’%ﬂ%@ﬁh@g@@ﬁﬁlﬂ%?&l991@9291@9}%01,2;
oxane units represented by the following formulae; R'HSIO2/2; R'Si03/2;

20 M TS B BV GRS SHGRATSORy SHOX AR B TR OPY
th@;]VY%ﬂ@Mﬁg@nhmﬂsQ; Eti’@im@ég;f@ﬁlir&@%;Iadcdgsj@@athgﬁ}umskmaleﬁﬁoiﬁnfr ‘
rocarpaQ roups.other than e roups, sucn as et Lo
o B O Re TR L B e T R T O

andylifii Dap itttk dresisitendoykd roups)ivdyridxplenathylousiofilarcarathyte. In

th%%‘%%k?é;fé% 5%”i?@%@%&%%?%‘%%ﬁﬂﬁg%%%@B&lezoﬁlii{‘l&iféényi groups,

ogen-substitute groups. no specia

supbgiigHeng \wit hayard libend. wiseobikeer e banponertimByralbderausimsenyl;

. tofRCQUMDEndeR {0 B@M&imlsay&é%%i%%rb angs, 0611 19,290:900. MEBSroups;

0 mPa’s. If the'viscosity is below the-

~_preferably in the range of 5 to
b etk ety it deHineEcRy nechatiaah sy fiviotinied alkyl

gr6uped die-bonding material. If, on the other hand, the viscosity exceeds

the upper.recommended limit, this 20 will impajr handlability of the
w%ﬁ}ined- FS-%Sﬁ&iﬁ%eﬁ‘ﬁLfﬁsm%ﬂ%"ﬁw‘ﬁﬁhfg%a#iﬁ% pr’:l%?c‘é@‘s‘?sfﬁ Ofyonent

(Beeamaendadiloadeheompdne ix(B il siebsiy ameuniiedthecsHioorno

bonded hydrogen atoms of this components cgnstitute 0.1 to 10 moles,
_ gl& ke reReStard AUAORGTes é%%‘wi%% 5P Ter
rebogleefrikanyt greuRsircacm peraahidA )it the anouruafisiicoadnded

~_hyd toms of t (B).per 1-mole of .25 alkenyl in_ ..
e () 4 BB A eF FociH AR e PR A

wit truishér Saffit it wurfribeafthmebteirach ot ogdininaentaiffermthieeatherss.

- ["E@S’ the, 4 9@:%%&%%%’5‘%”59&95%?;{%&68%(@;%63%&’ i é%%&%f%%t%g Wftcon-

ical properties of the cure onding material may change.
bonded hydrogen atoms of this components constitute (.1 to 10 moles, preferably ¢:1to 5

meoles, and even more preferably 0.1 to 3 moles per 1 mole of alkenyl groups in component
(A). If the amount of silicon-bonded hydrogen atoms of component (B) per 1 mole of .
alkeny! groups in component (A) 1s below the lower recommended timit, it will be difficult

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

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

cured die-bonding material may change. -

J0023] Component (C) is used for improving adhesion of the cured body obtained
from tﬁe 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, -



[0023] Component (C) is used for improving adhesion of the cured body
obtained 30 from the die-bonding agent of the invention. Component (C)
is an organic silicon compound that contains in one molecule at least one

wellonsbonded alkoxy group. The following are specific exapmqi,eszgmbemss
organic silicon compounds that constitute component (C):

tetramethoxysilane, tetraethoxysilane, dimethyldimethoxysilane,. WO
. 2007/026727 PCT/IP2006/317033 7 methylphenyldimethoxysilane
e A RO ST BRI ARy (AT,
mefﬂ?l@h‘liétmtﬁ@m&l|ﬂﬁﬁ1yme&ﬂ)dtﬁem@xysﬂﬁﬂmmaMynﬁﬁmxysnane
etho S|Ia e, allyltriethoxysila
.an%'fﬁ}/{gk‘? tsé ftri g’tﬁbéf‘/s nfé%r 16138% ﬁ}}%%ﬂ?}ﬁﬁ’é}’ﬁ%%%,?ane
: me&ﬁﬂ@ﬁﬁgprﬁpyhpmﬁmmﬁmmémbgoth@mﬂgmﬁgz@zﬁsnmtmh@* g fofigwing

C%ﬂ CH2CH-S i 0 (S i 0) 351-OCH8 H3 V113 O-C 3 ' C H3 H3 ?Hs- 1
61 0) 3S z- OCH3 tt3 t~0 C H3 (~ ~pHSC?~r [[ ~Hs} /~I s

~+?CH~ e~ (CfiHBs.10 (101 als 177-~0) bS 1n(CH2)
H3 £ ﬁ 1.3 ch3’

3VCH2il ~ . H2 TSI Sli 0 3 64S 1 (OCH3) 3 WED -
o ke

C%%%J 67 , SO@)_Q’H‘?;_E Ij?:j ngfsollﬁcsa 2 ] (O(;H3) 3
CRSHIZAMSIE  Gop

H-810(510)481-0CH:

&Hgéﬁg éﬁﬁg

BO) fE (b ?CH'@

QHE CHCFEQECHE) 5510 (810)4 (810)481 (CH 30&{3@ })Hz
th o CHe -:é-cag. B




10

. damaglng the -

I0i0 H,S1(0C3).3 31f3H3 S 1032-ES,]OS]0C2H4](OCS) 3

fiSil6OC H2QH_ P H9 0 (in the above formulae, "a" and "b" are integers

which are equal to or greater than 1). Among the above, the best
wadhesimestrength in a cured body is obtained with the use afdhgiRgaRE:

silicon compounds of component (C) that contains in one molecule at

least one silicon-bonded allcoxy group .and at least one silicon-bonded
alkenyl roup or silicon bonded hydro en. atom 0024] Component (C) is
added In Eq H@t of 04 10 part }g{ mass, wefer 0.5 10.3.0 parts
by mas per 10 parts of omponen (A If con ponent (C) is added in an

: héin.t Cﬁeﬁ \/\@ bj;a cured
ng |ng m lie ﬁ p?f Sori the -
' otherrﬁ , COIRp ent (é sadde' iny N unt exciE ing the upper
recom @ed it dthis fimpair st & dbtained

die-bonding agent. 7/0267 7033 9 [0025]
Component (DYig uééc{jf r:(s;dgustln a%g xotroplc properties of
the die-bonding agent in order to make it s ta e for screen printing. This -
component contains spherical silicone rubbe articles with insulating

properties that function as a. soft filler and re uce the.risk of damaging
the active surface of the semiconductor chip. The average 5 diameter of

fithe 1 nge of 110 30 m. If the average diameter of
ﬁhe [pwer recommnended limit, voids may occur on the

of the obtained die-bonding agent. If, on the other
, the adde amount fc mponent (D) exceeds the upper 10
) \z g filterability at the stage of removing

foreign-matter from the die-boning agent after the preparation of the
agent is completed. Frequently, better results are obtained when -

omponent (D) is added in an aggregated state. This is because the
‘tagg ted msulatrng spherical silicone rubber pal icles preserve their -
' coh@%tfl state: n die- bondlng agent 31h|s candition reduces risk of

tStOHSO — SO\ ‘ -
o I‘l{ | CzHrSi (.OfCHé)é- SHS CHzC\H FH

(in the above formulae, “a” and b are mtegers which are equal fo or greatei than 1).
Among the above, the best adhesive strength in a cured body is ‘obtained with the use of the
organic silicon compounds of component (C) that contains in one molecule at least one
silicen-bonc‘ted ialkoxy group and at least one silicon-bonded alkenyl group or silicon
bonded hydrogen atom. .

[0024] " Component (C) is added in an‘atnount of 0.1 to 10 parts by mass, preferably 0.5
1o 3.0 parts by mass per 100 parts o 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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15 active surface of the semiconductor chip. It is recommended that the

average diameter of the aggregated grains be in the range of 1 to 100 m,

preferably, | to 50 m. The average diameter of the aggregated grains was
webetermnsezy by immersing the silicone rubber grains into metban®booe/317033

dispersing them by applying ultrasonic energy, and then measuring the -

dimensions with the use of a particle gize distribution measuring

nstrument. In ord 20 prevent.damage of the active surface of a ..
0o P oy R A Y KRB R e s of the
ditvbeddegsgerdrdindac Jigke 6283001 brarsn esaitiasti dhimethpdsdgreontains

spﬂégpaqrsiﬁ%ﬁ%@%‘%%%g%%%?gﬂ%g%wp%H%Iﬁﬂt%{Rf&{%@%ﬁm

to or below 50 ' h such characteristics can be
ang repage otk oiratmrming festibedwiiennbe sxairpeneNoiip sifoperage
didHRReLeapRRs ot ssmulaiiedin nalsparat (B RMPeIale .l ¢ 10 ZPum,

- C with a surface-active a%ent to Iﬁprepare an agueous emulsion. The
Prespiahe eSS S Attt H haremes tamsiranirreties ibalow the
logboveordhdadantihe whiRines Seglidsilibe nadaibcsacanpasiigmionductor

oL SO A O BAIERLS T A) LR 1 RGINES RisbRagine

agparti€les tueqtrorbmed] foy pidphanguatsificonoubiidyempeditiba frgmy an

| reﬁo‘?%%(&?d%%ﬁ%?i%’%ﬁz‘?&*&%@ﬁ%ﬁ%@ﬁﬁ%&% !ee(?fs}e%"&@{gf@?él gnasd,

ydroxyl groups, an orga ‘ ' aving th one molecule atleast .
framohsifeohobbrorashyafiegan pirnnstion elfhmpacedieratoplsipdl Bregysory.

beROMRRURG DA IARMmelasHiR-AlISRSLARE: UnsRUyaled: Dy diacarhans

group, emulsifying the obtained composition in an aqueous WO

beogty? 0 G EETPEEST NSHEHRISTRON! FHICRNG BRPSF BesiiFiacRreerVR tgEnt,

cobEiR@ing:{b e eRa R HtiaoRIRGk With GibighdemReEaIHER Hifid OndAS the

and cuyring the silicone rubber compagsition into a particulate form in, an
ac&a%%&%aﬁﬁws@hc@é’gcwéf& t&%@%@%ﬁ@ﬁ@% {\gage diameter of
thé:348:5Hid). chintherim@thodoecofisiais 06 preparfigabisiicansirubbahe average

wo alkényl groups an ne having 1in one maolecu

ggeosen iemerornoneslonans hading . one. rplecyle atSast
| OX eat

1
- an organopolysi

- inleastwokiicparboa dedrhydrogerngtorssceimeisifgin gt ehebtairedring the

GSOMRROSIon RAR AGUEIHS SOLLIOR of:8 SHac e agtye; AIRNAIHNG &r 1

~ platinum-type catalyst, and recovering the particles iman -
Preypb dysass SRR RN Te T B TR eF tRICBIRGIE G luRi bSrferReBaRt (D), it should
haOHRASHIR:(Se Rk alal HlardRB3037and 44$:Paien e 26203 maillds for

another method 10 consists of preparing?a condensation-curable silicone
TPl B & B S SRETFBIR AT 0 BRI SHARNE; WRIEH RS RAMAS ThosRelow 50
[o026lecul € ainleasihnD SHANGGHaiRfM iR s as bdidRg@agaNtue methods
aoSTping e obtained camposition il ARAIUSOUS SAMION. O Rified in water
at"a temperature of 0.°Cto 25 °C with & surface-active agent to prepare an aqueous

emulsion. The obtained emulsion is dispersed in water at a temperature equal to or above

25 °C, and the obtained liquid silicone rubber composition is solidified to form pafticles in

an aqueous suspension (see Kokai $62-243621 and US Patent 4,742,142). According to
another method, particles are produced by preparing a silicone rubber composition from an
organdpolysﬂoxane having in one molecule at least two silicon-bonded hydroxy! 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 agueous
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surface-active agent, adding a condensation-reaction-type catalyst
emulsified in an aqueous solution of a surface-active agent, and
particulating the silicone rubber composition to 15 produce an agueous

wsLapension of silicone rubber particles (see Kokai 2001-240672)»3t6/317033

spherical silicone rubber particles are obtained from the aforementioned -

suspensions by - subjecting the suspe, sion to a uniform, spray drying, the

obtained spherical silicone rubber particles are stirred in water ar an
SO LIRANQS AT HEEA €T > S A e PO PRI BT B Pt ERRER A %@%W&i%fﬁm
ligkae thenseconddime e laies iseemovegositon inteaqentidiigal 20n in an

separator, and, if necessayy, t rtic e stirred in af; equ
G B R G Er DO TR AR LS A 1 2 e aafotiermethod
- coseiparaiipraprdng midicapparaias enpotigopfudu ot iahiwdy sl osend lkayteg in one

mADQRES E@&%ﬁ%g% %@&:@ﬁgﬁmﬂwo@@m@%@m&g ReMPRG ecule at

particles is cal particles are recovered, the particles are
leasty e stiiven hendadehsiregrnbissu srankafvie S0 06FHIPEE TP RSV EEn

agRSRrQIHGEiS,23 agaIR-Sied A3 NateriHc WReRIS (BROVRAIPY, and recovering
centrifugal separation, and, if necessary, the product, is stirred in a

the BRTHEIRSIP ST O ARG B R VS Sl M P C ARG B and

cothgolifRhevsdesiis: ebtainesbby iying fesprothi 9oa0deeBHDaRdthdt Bethod
recommended to add é_fom onent (D) in.an amount of 5 to 50 parts b

CORTAES OpPETRYABR 15 Y0 AP ERE Y miads Par 100 parts By hass of* &

orgampanshixEAk, WBRicomponemt (i) ivkddediincast amoinn@ssdalyam ahéa

| crggggg{ggg%@we i%'gsi%g m&somgﬁesac% soptaminat 9&&9%&&8;@%@

ause of excessive spreading of the composition. If, on the other

' sublagrtattiscartiged sivivar shesnipbrerabyeicevenahstgppiiied in an agueous

sof&&&ﬁ‘!ﬂ‘&@&%@-%ﬁx}@ng‘?:%{nMﬂ%ﬂﬂ%ﬁ%%ﬁ@%ﬂﬁeﬁ&%@ﬁ%%o |
and this will WO 2007/026727 PCT/3P2006/317033 11 facilitate the
PrRSHFAR AU FERERTOThed Sice st PRTEdeiies AdlidicCChig 4id”)- The

- spiheicdiehanding paenti{062 8l-Connen anii Fds Rbydashdatian:seastion

atalyst that is used for accelerating the curing of the die-bonding,agent.
SoEBHRAES T D BTy 4 BT R STyl SHieone fubber
pastiodiume tytpe:d atakystr or pabdidilin-typer cataliyst, whtahichetiveved, the particles
l[atinum-t catalyst is preferable, The aforementjoned platinumst
arg 5%11’1‘8% n ‘X’g%l‘ PI‘ = SSG(E%E% [ J[EU Water 18 ;emov%d e.%],‘%nau?ﬁ %}acf&%tﬁ

alyst can be QFepresen y fine platinum powdeér,

septatinurmdniBrfinelsapovidaret gitioac chrriak iiphatirmepbnsalractivé chrbon
| alogc%{&?{h& Qi?&ﬂ&'%i@&%éﬁ’iﬂ'é‘%&tmgm‘é?é%@? off slﬁxl&%*i’ 9{3{58_%{@&’}:?3 the

oroplatinic acid, a platinum-olefin Gomplex, a complex of platinum 10
profusidRAliie hamElHgd BN RR e 6% AL BIREAYTsAb s mentioned
siMH@Mﬁﬁf&?ﬁﬁ%ﬂﬂe@ngﬂt@egﬁ, the spherical particles are recovered, the particles are
again stirred in water or an aqueous alkaline solution, water is removed, the product is
again stiﬁed in water, the water is removed by centrifugal separation, and, if necessary, the

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

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

00271 . Itis recommended to add component (1) in an amount of 3 1o 30 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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| Ewic;elé;nlﬁca

resin, polycarbonate resin, silicone resin, or a similar thermoplastic resin
powder that contains the aforementioned platinum or a platinum-type
compound that has a diameter of particles not exceeding 10 nl1. [0029]
woamporent (E) should be used in an catalytic quantity: It, haweveepis/ 16733
recommended to add component (E) in terms of mass units of a metallic -
catalyst contained in this component;ip an amount of 0.1 to 500 ppm,

et ) C 0 i in.an amount | th
e R S S B e S
dig-ARGRE #ebbtained die-bonding agent. If on the other hand, the added
[oeERpUNt EXaaRRte NG PRPEAVECRAMIMERLethimIL disyilkinet CalRero:
nt 20 acceleration in the speed of curing, but the process will
éie%%m&aﬁ@aﬂfﬁéfﬁf&% 2550 6| THROBTELEBhBIRY RferrBieo &
P he die bondie aqent ot the mvention s a vispey of 10010 560 o
e die-bonding agent e invention has. a viscosijty of ] to as,
PlaE3EHRS TR0 T oD R oD BB SGERPR S8 ARty
repowventeddry fire patreqewitendetdimibltbls payncause contiyvaterdkilica

Wie- aused by spreading of the applie ent. If, on.th
o e N L .

alcehabecfsherntibehbioplesnifoadd] avitiinuhelifitsthatido acoumitradiotateim

- wiftbigeisnlihe lvantion,he. mg%{gﬁﬁiggﬁr%e%%%ﬁg%@% resin, nylo# |

component such as a curing inhibitor that ma improving ~.

resiBy POGE SRR M- SRS 6F trdeibininemaplastcERsmpResiauint

- coftaghs eneuringrirhiRiies perhedaiaWingeneH 3R &l has & diameter of
, m% -dim tegé/l-l-hex%/&- 3-ol, phenylbutynol, or a similar alkyl alcohol; -
SrRe e

Y& 35

-IyHe; 3,5-dimethyl-3- hexen-l-yne, or similar enyne .

- [0 hpoutidsipbyB:s, Elefianie teylndd Iibad clietipinyleyatgtat asiaxanas

7-tetra I-1,3,5,7-tetrahexen clotetrasilpxane, \WO . ‘
re R st 51 T 1 b DS P e Ml ontained
in fHasoUnEcEUscannghbiifitbrs SHRptusherefitedtd thetdipshdiidimgponent
6 nventieon.in an ?EH‘ 000, If negessary, in
<Eﬁ1ge%%hgiitég ng(git det.'rimg]?wétgal to thgo %t?%ﬁqofg%%ﬁﬁé&) ?%gﬁ%%lﬁl%%egl%ggl %1?1/_
delayaiharsscdoritamingrihachirinykdigitivednzietens Higmemother hand, the
addiBimesiftani-aaemSufimnetetandants Big: AR Next g s rificant

acqS;,gmi(;'ondu tor device of the invention will be described in detail with

PEPBRR D eSO ipaTS Ry PaRiAEE StorEbp e an srmoming i waustifiable.

- [o0semiconthsatrsterdeg afthednNuerttomisothR SRSMIESItnBormly mixing

ooy SNSRI ) A DR R SR S AR S 2RTREE oo
1o 500 Pa-s, preferably 150 to 300 Pg-s at 25 °C. If the die-bonding agenfhas a Viscosity
lower thatt; the lower recommended limit, this may cause contamination of the wire-bond
pa& caused by spreading of the applied agent. If, on the other hand, the viscosity exceeds
the upper reconﬁmended limit, this may cause formation of voids.

10031} Within the lLimits that do not contradict the obj ects of the mvention, the

‘composition may include an arbitrary componert 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-dimsthyl-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-tetramethyi- 1,3,5,7-tetrahexenyleyclotetrasiloxane,
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semiconductor chip,1 by means of a cured body 3 of the aforementioned
die-bonding 10. agent. In such a device, the semiconductor chip 1 may be
comprised of an electronic circuit on silicon or gallium-arsenic substrate,
wangthesemiconductor-chip-mounting member 2, which is kaQvwpzassa:7033
"tab", is made from c¢opper, a ferraus alloy, or a similar alloy. In the
embodiment of Fig. 1, the aforementipned semiconductor-chip-mounting -
~ member.is shown as a circuit board.%‘uch circuit board m omgpyi
ol CERAE 7 Qi DS AT O O TSE (ECE CYOIRICH SUPIHE S FORas e
didromdinpetahsofthamgaldosiven aapperpdi the ARAOFothefimeresstrg, in the
._circuit hoard may.support on its surface.variou acitors, resistor. -
hmz{s not %e%ﬁnen%gto "Eﬁp Pxéxl'goseg oé%%%%ﬁ@éﬁ, e @9‘%§ﬁ Fod B0 § A contain

colls, or other electrica ment e semic uctor aevice o

- otlipraibiemicddéifemsachioy pigauhisghtnsreuptobrgittoflohiptistatihgtc.

fofBgMbenigdhe active surace ofthe semicondustonship b &yi20 means fim

the aforementioned die-bonding agent, heating the obtained unit for.
refgpRin eSO BBy IS f¥ARIBBNding agent, and then performing a ‘
[osheibondingierar atiensthroueh: taadisephigie-bendio thwirgs:0; 0186 endraRkrein

gold, capper, aluminum, or anather metal that connect the bonding pads
a S&%ﬁ?&ﬁ“&?@rﬁ%@1¥88‘ﬁ‘??ﬁ%%%ﬁ%|?plﬁr FrFie DEViRR SR HEAHctR surface

 scinfdheisemicaiidlisionehip diuithribetaidsuitdfand dfy-eeatisothiodingling
 aoBCR 3R Ceneral, e hoading Wi Ineuse oA RONdINNIR G 51 cioui

carried out by an-ultrasonic compression Ing erma
on@@mmglﬁmmmgimmdﬁm k_t;ndsi}n isﬁﬁni@mct.@eﬁhpmssmmmger 2,
wi USG5 2Pding ﬁfxﬁgﬁe%%?ﬁcﬁ%?ﬁéﬁtg EGRREROMNUNG Q’%‘?ﬂﬁi‘%ﬁl@yﬁ& the

‘the active surface of the semiconductor chip-| by means of the

‘enipiacabstRited die-aisaipriaaxhsamiscidieie chiewnBeens Biember is shown

as afoemensionesh e-Pancig:-aGe SRR 3D GHIRI R Wlat Gubi¥ 8 n the
following two methads: the dle-bondlngl agentis appllegonto the )
SR RO N R SR SSRGS S SR At BRItV 8 (BB G DR dkip
Futtisehaage thiaithedisshbrdingpgantiondhertie-hending agentis applied,
@nto‘tht semi oq%qu?tor c@ip 1, and then the ‘ :
CO5EMico %fu%%r’-%: |pe- ﬁh?ing member 2 is placed onto the semiconductor
[0084) 20071R26m2:0RITTHhIFZ00R6 b3 I0BIeiiBoshpfdimamnidsthatdvbibgriding

W) 200THE 26T RIS ittt heiciibotiding
A I e Bapoti San LR N AR Ry 1

magRa vk discrmpered ie-bandbesingté hoaiecohe 0btn2Sond, fordferaiblya

' culBdhsdange at %diti‘ﬂgz%%ﬁ- aE&EH%ﬁfﬁ@%ﬂfﬂé%c&é@ﬁ&{dﬁE%‘é%ﬁﬁn fhrough

bondin%ié)f the semiconductor chip is completed, the 5 surface of the -

thespsh RbHARABHER Y Tt A B o e AN (TSP BB - RREIG b Periptbcs s dhat
cofRRliNG-a0R0idecassaidh ieisamicondiriesahipkanbseales witkan

oxy-resin . . p I :
a.ct? e salrtrace of the semiconductor chip 1 with the circuit boad-by means of bonding pads
5. Generally, wire bonding with the use of a bonding wire 6 is carried out by an ulirasonic

compression bonding method,fhermai 601npression bonding méthod, ultrasonic thermal

compression bonding method, etc. Bonding of the semiconductor-chip-mounting member

2 to the active 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 1s applied onto the semiconductor chip 1,

and then the semiconductor-chip-mounting member 2 is placed onto the semiconductor
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sealant. Examples [0035] The invention will be further described in more
detail with reference to 10 Practical Examples and Comparative Examples
of the insulating liquid die-bonding agent and semiconductor device.
w¥alseswhviscosity were measured at 25 C. The following rrethaesosveress
used for determining characteristics of the die-bonding agent and
semiconductor device. [Measuremen#‘rgof VISCOSIty and Thixotropy of the

.. Die-bondin t] 15 [0036] Vis of the_die-bondin
chiﬁ]éa@aﬁ&zf@w% SR B ?%%3 SRR é?é‘?“’(%%@%%éﬁ“‘%ﬂ%wh <
regaraasl ﬁt@feﬁiﬁéfm@ﬂwmw)ﬂai dcdaniispeeenota0 berpredT Rbtatrepigle, the

r ertleso the bond| e re. measured with the use t o
e e S R s e e B e

FurtianispeddakRby plicasicompdied ct@tﬂmesmimépﬁeddni@&mnplaﬂm the

éljae index 01;3 1%1&0&&0 éa,‘ 0.de errrg}la the sllis.f3 8ft (?icone
va UAtion o ’f?o Ff ?1 bonalﬁg agenf was ap

coBNY @gﬁlﬂémd@ﬁﬂm ﬁ;ﬂgew@nﬁnnghm the ifo mﬂaw&)awmm@%
ness of 50 im and occupying the area of 8 mm x 8 mm. A

transparent glass plate that had the dimensions of 18 mm x 18 mm-and a

Wss 25 of 150 gm was chosen for use in conjunction with the

semiconductor chi and s, applie he.die-bonding agent was
(OGS hpresda {34 FeHeE SR o BB ROA LR

s

Prﬁﬁ@@EﬂdﬁﬁpﬁQmﬂd@dmﬁamﬁmﬁmyﬁsmmdlﬁﬁg Iia@lé)d&temﬁém@ agent

d bubb terf. bet th dt d. -
o BHATRG e ‘LB By OB EFER TAbe haRFihd G

| _mep]h@t& side: Bed Eamedﬁa&tmmufg%mmﬁmhﬂmﬁnf[ﬂw&e—%aﬂm@a@em and
A Bon b |t ]5{ 038] The active surface of the semiconductor chip was

Sem{fa 6 fear surface of the polyamide-film circuit board that

IVEHERORs heraasemenioned eBisandUEIOL:CIR G 20F026727

PCT/3P2006/31703 14 mounting member, and then unit was heated
(043611 min sy ©f thhdieByndieginecBonrMmcagsr Wasetee Folivwpag

rottisihe RerdinaRedslacated:in theseptarefitheactyve fyHaceeh eed of

semiconductor chip were wire-bponded hy means of bonding wires to t

ORGSR REIRS R 9 @%G&e@ome%ﬁ%‘mﬁé“ﬁﬁ?%‘?ﬁcwlbﬁﬁrﬂse of the

af&hﬁewt{en‘écbmmim@zpé thebasding Wiesniiacarsiedoosipyttine titiasenied of
§ I’zlgxgama% lc%%rx?zgrreas ?o(%ﬁe rotary speed of 2.5 rpm, and the mdcx of thlxotropy was

determined on the basis of the obtained data.

[E\}aluation of Voids] _ _

0637} The die-bonding agent was applieé onto a poiyamide film by"sc‘reen printing in
the form of a coating having 2 thickﬁess of 50 um and occupying the area of 8 mm x &
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 conjuﬁcticn with the semiconductor chip and was applied,

and the die-bonding agent was compressed to the thickness of 25 pm. 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 piate and the cured die-bonding agent was

checked by observing the interface from the glass plate side.

[Evaiuation of Semiconductor Device Mamufacture and Bondability]
[6038] The active surface of the semiconductor chip was attached to the rear surface of

the polyamide-film cirouit board that supports the aforementioned semiconductor-chip-



method (bonding temperature: 160 to 250 C; load: 30 to 100 mg/per wire).

The condition of the bonding wire and the bonding pad or the shape of

the bonding wire and the bonding pad necks was observed under a

WhBKG4EeE. The bonding condition of the bonding wire. wa$ ObBSB&d3 17033

while the bonding wire was stretched, .and wire bondability was o

determined 10 in terms of the percertage of failed bonding wires

compared to the tqotal number ondip ires. [Peysen ‘o
o AT 57 B i e e g e oy e die

borskmgiegerd et cuediciliasisybisctbe tontidethedrataspd st offth
act%écsl%ﬁ%@%i?égg s%%?oﬁﬂw@ct@mt 6%(?) %&@Q %é-ﬂ&@de@ : gags gﬂ'&\’éﬁﬂ@ i85 1o

. the 15 tested device was removed from the thermal-cycle chamber, and

- thethrngieeardageieledpar fionarrafite ezt Hime s PRy Bitatifte

bonHih U ABLRRIANAREIS IO XARR A B b Y AT RERRY B RN A RREISDY

mass of an organopolysiloxane resin (the cantent of vinyl groups =2.01 .
mefhpb SopytrmiBRER B 0 Y Btk tmikedt 15U @e(By3 &5ty She condition
of SRR RIS OffOrRUEaHEHI PR GHB-GhR Ovihe BOSLSIONARELNIR bonding

po i 0 S AR B S8 A A SRR i e

 wanilhesindeilvimy sitoxingroup s ancatic vsdosity bR]RBMpasdFhenined
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[ Practical. 5%,

i {re e combinc i 20 sy s 0L SISl Gone UBRSE g

n average diameter o m, an average diameter of.
wirgggregated particles equal to 15 m, and a type-A durometer hardness of - ‘
30. The'components were mixed for 30 min, at room temperature. As a

- [Possuiegecot MrsratiperiBeiike o5 Prpisadves Shtdfidd. This compound was

johsyther capbingd withco3hdarta-atamethidrogenprlysionpar e herein

content of silicon-bonded hydrogen atoms_ = 1.5 mass %) that was

eacgepisidcap it mloledtiar ferinaRihith Trimethyisioxy: GRS 30 d Had

tesBY RAQSIN RS REnRa SohacaRriant.of silicondiandad ivdregratatemss in

the, present methylhydrogenpolysiloxane was 1.5 moles per 1 mole of
PSR RAG oD e RS AN B887/026727 PCT/IP2006/317033 15
. afarer ptiongéorganopolysiIo_x'ane mixture); 1 part by weight of an
organic s?ﬁn‘ n compound of the following formula: ((( 113C? d3 H3 7CH3 -
(R HC HO(@RRPIS 0B 710210 v8S (G ) BT 4a ot byHeeoaf 4n

orgﬂl%ﬁfg}ﬁi%xane resin (the content of vinyl groups = 2.91 mass %) compqsed- of
siloxane units of formula {CH;)38i01p, siloxane units of formula (CH3)(CH, = CH)SiO1 4,
and siloxane units $i045; and 60 parts by mass of a dimethylpolysiloxane (the content of |
vﬁnyl groups = (.23 mass %o) thatlwa;,s capped at both mqiecular terminats with
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 diametef of

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

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

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

3.5 parifs of a methythydrogenpolysiloxane (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 I mole of vinyl groups in the
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HZ and 0.13 parts by mass of phenylbutynol. The components were

mixed for 10 min. at room temperature, and an insulating liquid

die-bonding agent was prepared by adding 0.45 parts 5 by mass of a
woawipglexstfplatinum with 1,3-divinyltetramethyldisiloxane (WheraHRotermng 33

of mass units, the cc'mtent of metal platinum in the die-bonding agent was

5 ppm) and mixing the product for 3Q4min. at room temperature. The

obtained di -bcgndin agent was_check ot te_ifs en 'ﬁ'
ot e RS A IR Bl Y (Pl BURRE W
compewiithithfdidmeimipfreddie-bonding agent were also evaluated. The

results are 10 shown in, Tablexk; [Practical Examyete 2] . [0041] An '
gure w é‘{ﬁreparg from: arts by mass of an .

- organopolysiloxan (
ir CoRtent; afwiyl grau 2.04m o)
O B S o atcNA RS g2
ula (CH3)2(CI-—E H)Si , 15 a&ﬁgilox _ ‘hnits‘S_iO412;' d 55
rts by mass of a tfethylpolj/siloxan e content of vinyl groups =
0.23 mass %) that was cappeg gt both molecular terminals with.
dimethylvinylsiloxy groups and’fr&d a viscosity of 2,000 mPas. The mixture
was combined with 10 parts by mass of spherical silicone rubber particles
angr{bf hRA PR TR BRREREREPi2 AR A0 RDERAGE HSmBEFOF Fydt ey aretToom
terpptities, egdahtndBding dqdid dipBoAdthirameter20hardeess eldhy THE parts’

compopents were ixed for 30.min. t rogm temperatur .As a result, L
b G T e W ST e S LR forms of
shsilgeca ve{thpeotednoking

olecular terminals wit OXy groups an scosity 0
withpegsrdiie Eontentiorsipod slssERsthindrb et pendncios ESiprerantiactured
witletylby fregenRolyslionang Was dndiBss:PekA: NG MY IFAURSIRS are

the aforementioned organopolysiloxane mixture); 1 part by weight of an
sheswgdid &iedn  compound of the following formula: WO 2007/026727

PCT/\iP 006-/13%033 16 ~~7734'/rQ133?CHs tig~ 11{{")!8S1.(C
[P1g5qe F&apell H> cHeH20 (CH2)3s11a(Si02(s10)0CH2-H2

{0041} . An organopolysiloxane mixture was prepared from: 45 parts by mass of an

orgaﬁopolysﬂoxane resin (the content of viny! gi‘bups =201 mass %)' composed of

siloxane units of formula (CHz)s Si0yp, siloxane units of formula (CH3)(CHy = CH)SiOUz,

and siloxane units Si0sp; and 55 péxts by mass of a dimethylpolysiloxane (the content of . -
vinyl groups = 0.23 mass %) {hat' was capped at both molecular terminals with |

dimethylvinylsiloxy groupé-and had a viscosity of 2,000 mPa-s. The mix'tur'e was combined
with 10 parts by mass of spherical silicone rubber particles that had an average diameter of
2 _ﬁm, an average diameter of aggregated particles equal to 15 ym, and a type-A durometer

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

‘& uniform paste-like compound was obtained. This éompound was further combined with: -

3.5 parts of a methylhydrogenpolysiloxane (ihe content of silicon~bondedhydrogen atoms
= 1.5 mass %) that was capped at both molecular terminals with trimethylsiloxy groups
and ha& 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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- cheghef SPBTREHLIR G WRRCES: SRRSTF A atgT
‘mafoRteNofsilicor-hendrtle hfstogen atahticbbhlimasshat asvainated.

Q~ H31 ~ H k Uit3 H2 and 0.13 parts by mass of phenylbutynol. The

components were mixed for 10 min. at room temperature, and an

insulating liquid die-bonding agent was prepared by adding 0.45 parts b
WinAUBt 23omplex of platinum with 1,3-divinyltetramethyldi&ﬂ%%gmﬂ, 33

(where, in terms of mass units, the content of metal platinum in the

die-bonding agent was 5 ppm) and 5 énixing the product for 3 0 min. at

room temperaturiﬁTI@obtai die-b rﬁling eﬂt'was checked with -~
regard to its propettfe and cha 'cterigt ¢ of the sémi_cohducto’r device-

0042] An orgafiopqlysiloxgirfe mixtytgwas Hared from: 35 {arts by
ass of an organopolysiloxafie resin (the content.of vinyl groups = 2.01
mass %) composed of siloxafg.units of formula (CH3)38i,Ov2, siloxane
units of formula (CH3)2(CH2 ='CH)SiOy2, and siloxane' units SiO412; .
65 parts by mass of g.dhne olysijlox (the. con [ '
o e B L A e el M gy room
tempSralimatimyhanyitsiostgrbops discbhadite viertsiysardaB000nHRdghés parts

' SRR ‘“GE@; RS

by Q?ié&%%W&%F?&!%*EiQﬁMM%‘R%&i&%ﬁ@é&ﬁétﬁ?f&?ﬁMaﬁw &-£UuRR8ns

particles that had an average diameter of 2 Will an average. diameter of

| of rgreeiRe RIS A BIATTHE hthadtipeendine SRS tEPhARITESE 0!

mi3Re TRERIMAGDEDSNIE! 8 FoeddapSRANNTAL RIS AREFAIIR: ASE was:
result, a uniform paste-like compound was obt?%}ed. This compound was

AP GERBIPEHERANE e

. capped at both mol iar terminals with trimethylsiloxy groups and had a
Th%ré%%@?t?f% “%&a?s%% ﬁéﬁ ‘content of silicon-bonded hydrogen atoms in

e %%%QI ngst ylhydrogenpolysiloxane was 1.9 moles per 1 mole of
{Prv?ny groups In the aforementioned organopolysiloxane mixture); 1 part by
i

[004Bight SreeT EReRgRSIlOSHRSIRIEBITBRIGRIRE FoHBAGFEFAY ety ey af

01-g%99;7d8%§3>?£1£’z@£{9§1299&{%¥1? OBAn{ltrdibé G20 Fhmzsof) cotdpdtdihy
_~P=Jt=1113 ¢112-//rr 1CH20,(CH2) 35 10 (5.1 0) 2 (S10) 881 (C H2) ...\ .
silqyegils- ol Formple (i b iy sliepguegmig 1 formula (Chis(CH, =CH)SIO .,

and siloxagle units SiOyp; and 65 parts by mass of a dimethylpolysiloxane (the content of

vinyl groups = 0.08 mass %) that was capped at both molecular terminals with

dimethylvinylsiioxy groups and had a viscosity of 40,000 mPa-s. The mixture was
combined with 20 parts by mass of spherical sificone rubber particles that had an average
diaméter of 2 um, an average diameter of aggregated par-ticiés equal to 15 pm, and a type-
A durometer bardness of 30. The components were mixed for 30 min. at room temperature.
Aé a result, 2 uniform paste-like compound was obtained. This compound was further
combined with: 3.5 parts of 2 methylhydrogenpolysiloxane {the comenﬁ of silicon-bonded
hydrogen atoms = 1.5 mass %) that was capped at both molecular terminals with
trimethylsiloxy groups and had & visceSi’ry'of 20 mPa-s (the content of silicon-bonded
hydrogen atoms in the present methylhydrogenpolysiloxane was 1.9 moles per l1 mole of
vinyl gv.;oups in the aforementioned organopolysiloxane mixture); 1 part by weight of an

organic silicon compound of the foliowing formula:



| of maEBSER SRR R S

10

20

25

and 0.13 parts by mass of phenylbutynol. The components were mixed for

10 min. at room temperature, and an insulating liquid die-bonding agent

was prepared by adding 0.45 parts by mass of a complex of platinum with
Wf’,ég?ﬁ(ﬁ?ﬁﬁ-étramethyldisiloxane (where, in terms of mass uﬁ%{%"mm”
content of metal platinum in the die-bonding agent was 5 ppm) and 5
mixing the product for 30 min..at roohd temperature. The obtained

die-bonding agentivasy -chegk@ld with fegard tp ft$properties, and
e QLT

characteristics of t mico tor ddvice manufactured with the use of

| oSO (o el

%? shown’in Table omparative mple 1] 10 [0043] An insul
Igyuid die-bonding H%@ was figpared{ifthe %@ﬁamanne_r asin Practical
xample 1, except that 1.00 parts by mass'of a dimethylpolysiloxane (the
content of vinyl groups = 0.2 A_H‘EaSS %) that was capped at both . - '
molecular terminals with dimethylvinylsiloxy groups and that had a .

and/tS P?Ebt}{s If:rgxggs W@?ﬂﬁflﬁﬂﬁﬁdﬂ%% HeARARA S RYIMASEhINE room

mixture of Practical Exarmple 1l composed of 40 parts by mass of 15 an
temprgaitieh SRS b anarna A gHe Sorhenting Rt GYBLPSRAZEO B AGEREL)45 parts
by £R8RESELAbISHA IR SR OrIUAHISIBRIGUAiSIlRAB eI Of terms
formula (CH3)2(CH2 = CH)SiO1,2, gﬁ:% s%oxgne units Si0412 and 60 d
HBXEHET HE ROPEEH BEViR g olpe &¢
miBng3HPasshi)ithatowas capped sihetamelEtelabtersinidshoifiing agent was-

dimethylvin Is?i!ox roups and had.a viscosity 0f.2,000 mPas.. The,_ .
, chegkﬁp froegag ‘rfgtg 1&1%5?5&\/%@?(%%% %fs%%/s of%he ZEMIC néuctor%evwe ‘

SO containe

-manétbykeyidroihehpobysitikanéoftnesutomedntist bsitiding berdadtealsoganiuated.

at = k-2, mass %L@aaf was capped at both molecular terminals with
Th?rlﬁslemﬁ?ﬁlsﬁ?lox?/ .grorﬁps and had a viscosity of 20 mPas (the content of

[Cogﬂkg{ggﬁgg%g@wgyogeh atoms in the present :
niethylhydrogenpolysiloxane was 1.6 moles per 1 mole of vinyl groups in
0044 aforbfiitibNEd BRWEITTORNS,AR) WA &TGBEET ALY Ui dirgner 2s 1»
PrRgeNtE2es Chackeoiith 0egard 1o itagpropediestangdlharacierigics@fient
the semiconductor devjce . manufactured with the use of the. .
o YO TTRBR 0 AU R S bR PRAPPLSUL are
dinshbyviviigidiahte droWe-200H0RET72 ViR GTH P2DIR 317088 kfused instead of
LofComparative Example 21 (09441 Ap nsulgting lyd die-bapdina agent o
Drapared th e CAMe Manner as i Comparative Example 1. except
an thedsploéyidabsilic o iibberpanticfesmiereused Iamanturooheeed of
sil ;6%% QYOAS8 6 ABtRINSRdiesagRAog A AR EhRead it ReRido .
and siloxane units SiQyy and 60 parts by mass of a dimethylpolysiloxane (the content of
vinyl groups = 0.23 mass. %) that was capped at both molecular terminals with
dimethylvinylsiloxy groups and had a viscosity of 2,000 mPa-s. The composition of
Comparative Example 1 aiso contained methythydrogenpolysiloxane (the content of
silicon-bonded hydrogen atoms = 1.5 mass %) that was capped at both molecular terminals
with trimethylsiloxy groups and had & viscosity of 20 mPa-s (the content 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 alsc evaluated.

The results are shown in Table 1.
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5 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. [Comparative
WEHHBR B[0045] In the composition of Practical Example F{R@F2006/317033

organopolysiloxane mixture was, 10 prepared from 70 parts-by mass of

an organopolysiloxane resin (the contgnt of vinyl groups. = 2.01 mass %)
[ng{gﬂggeggfag{ ane units of formula (CH3)3SiO1i2, siloxane units of

formula (CH3)2(CH2 = CEI}:{%%CB)U , and siloxane-units Si0O412; and 30

(008t by Mdss et medin D% AREF RSB RERE I PGPS et as in

Cdnpraias EXohipflatvaseaapadsiidiot sitalaeudbierpaitialsswithe used in an

dimethylvinylsiloxy groups and had a viscosity of 2,000 mPas. 15.
e IR e S T e s TheBPe Vit regend 1o
itshoepegienous! diesaordisiys agént Touikbmbidber graper eunfdedse| Tebiglt] nse of
ﬂa@ﬁ%@&'ﬁﬁ@ﬁ@&%@k@@?ﬁ&%@%@'é&?aﬁ?é@é@.pﬁ% SORRARLEHNGS ] Pablc

311-2 Viscosity (Pas) 226'200 190 60 190 Index of Thixotropy 1.5 1.3
1.1.51:5 2.1 Void Formation Ratio 0/30 0/30 0/30 1 0/30 15/30 Wire-

Bonding Failure 0/100 1 0/100 0/100 100/100 Not measurable Operative
[CRmRarat B 6819730 Not measurable 20 Industrial applicability [00471

~ [oSispe thininsulatingdiguicdie-dogingagaatiotibeipuepbonRitloasdixture was

dangﬁ%a t activd surfaceffasemicodeictpr chi ,i%%ﬂ[/ell sgfljt%d_qr I'
PSS BRh M E PTEEh e 16 S TaP RO ST VoTat o The THEB L ! 8roups
= héiwesn thepcoemicondiistoxatpmitcotedieib@idingiQyert anddass n6t

e ot WEs 0810305 B MBS bb A0 T L

digeiayinglyslovemieSiadpgdriutharelissnaing Bgermass Borahyas capped at both
mSRPNGP RAHGIATGIIR MANBHRG NSRS LIG.A0 ARINESHHIRERAS 872 000 mPa:s.

semiconductor chip, said agent comprising: (A) 100 parts by mass of a

Homigyeretlet gixtyranonganms pelsiksta e ueismretipasedionogenous die-bonding

~ agent could not be prepared.

[0046]
| [Table 1] |
_Ex'ampies Praciical Examples Comparative Examples
' Characteristics ol 2 3 1 L 2
Viscosity (Pa-g) S1e220 200 190 - 60 ' 190
Index of Thixoropy | 15 | 13 13 5 21
Void Formation Ratio 0/30 0/30 0736 1 030 15/36 _
Wire Bonding Failure T 1060 | 0/100 | 0/100 | 100/100 | Notmeasurable
Operative Failure 030 | G0 | 030 Not measnrabio
Industrial applicability
6647} | Since the insulating lquid 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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5 siloxane units of formula R13SiO"2, siloxane units of formula
R12R2SiO1d, and siloxane units of formula Si04/2 (wherein Rl is a
univalent hydrocarbon group, except for an alkenyl group, and R2 is an

- WAERYPYroup) and (a-2) a linear-chain organopolysiloxane BavirgrioHe!3s

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)}; 10.(B)?an organopolysiloxane having in
one molecule at least two silicon-dnd&sishydrogen atoms {this -
component being used in such an amount that the mole ratio of the -

1.Si'iCOﬂ&ﬂ@QQﬁ@M@J&Q%@S%&@@%&Wﬂﬁﬁ@é@éﬂmﬁda&@&kwtmmﬁng |

groups of component (A) is within the range of 0.1 to 10 moles}; (C) 0.1 to

TOSFHEE B RO PHAEH QA ARCBHRBWEIRE SEim dPA 0T i ABHE Filffecule
ats 19 deast-ens silisonrhemnsadadiox giaWpeAR)po1ieiRe: Aar ey dnasssel of

insulating s herinéosilic 1r§€§er rticles-having.an aveg, %amet r
of G150 BH? GhEPRBYIRE 4 Ty SR LI RAP B S e s
K 68b8agualite aifbelniu 880 anchitaliaRbiaky tiaialantilydbearbon group,
hydrosilylation-reaction catalyst..20. 2, T‘Qrﬁ iInsulating li igd"(ij['%-l:)t?ond'ip
oS R I TR Pae S5 S0 (Lot Py Fegey
seneisanop@icdevicdayier siracgenicoledi dtestdhip alkuntingupe ity dgnass
bonded ie @ﬁ%g’ae-%%fﬂ&?rﬁg% SEMILOPPICes ahip. with the use of the
insulating liquid die-bonding agent of Claim I'or Claim 2.
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};
() 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 spherical silicone rubber particles having an
- - average diameter of 0.1 to 50 pm and having a type A durometer hardness accofding
t0 JIS K 6253 equal to or below 80; and

(B) a catalvtic quantity of a hydrosilylation-reaction catalyst.

2 The inSuIating }iqﬁid die-bonding agent of Claim 1, which has a viscosity of 100 to

500 Pa-s at 25 °C.

3. 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.



