1 DESCRIPTION Title of Invention LI QU D RESIN COVWGCSI TI ON AND

SEM CONDUCTOR DEVI CE 5 Technical Field [0001] The present invention
relates to a liquid resin conposition and a sem conduct or devi ce.
10Priority is clained on Japanese Pat ent Application No. 2010-220164,
filed Septenmber 30, 2010, the cont ﬁ% ﬁﬁ? h is incorporated herein
by reference. Background Art [OOOQ? g ent years, as part of
response to the environnent, renoval of |ead from sem conduct or
products has proceeded. In addition, since |ead-free solder is used
ininstallation on substrates, the solder refiow tenperature is

hi gher than in the case of conventlithrefl Inyéntionead sol der. Ther ef ore,
as die-attach materials which adhere a sem conductor el enent such as
an I C to a suppRiQUHNGESIAN GCOMPCEITIOMBND S EMICONRUCTHODEVISES at e,
di e-attach materials which can sufficiently withstand an increase in
stresssin a sem conductor package acconpanyi ng an increase in solder
refl ow tenperature and on whi ch peeling between nenbers (for exanple,
sem condu t/sealing material, sem conductor
elenent/d?%Q%F§ %Erayer, di e-attach | ayer/sol der resist (substrate
surface), mtertiﬁlp ﬁart of substrate (solder resist/copper trace),

| ead frane/die Akn | ayer, |ead 25frame/sealing material, and the

| i ke) does not easily occur, that is, a die-attach material 2 having
a |l owstress pr 'Bb@pnewénnfeatm @ﬂﬁt@dh@shqwd sepenppsision Ang h semiconductor
tenperature are particularly desirable. [0003] Furthernore, recently,
while a raetcdion in size and weight, a reduction in 5thickness, and
an increase in functionality have proceeded remarkably in el ectronics

such a5 cel |l phpRESty i tlainfedSdil RPShete P%mAﬁﬂlcheoﬁ ﬁ@umotimm Za8q and
t hi cknesses of sem conductor packages thenselves, and with this, it

I's necessaly.f Bl RAYGR) HE H%s‘f f‘%ﬁr‘c qf S t&Pl'i‘%ilé’iﬁ 'n

t he senlcoﬂﬁﬁbp%r bacﬁ%igesco1 i e- alt H%Oﬁﬁgérla \H% €%§%§ere a

sem conductor elenment to a support, a liquid die-attach material is

often 10used due to reasons such as nerits in terns of cost. However,

when a Iiggld die-attach material is used in nmounting of a

seni conduBegigrerEiit whi ch has been nmde thinner on a support, the

liquid die-attach material easily creeps to an upper part of the

sem conduct or e[U#fBht, and thus it is desirable for the liquid

die-attach material to exhibit favorable wet spreadability even under

| ower1pressure inreadddivkdromstpartidiesponse to the environment, removal of lead from
semiconductor products has proceeded. In addition, since lead-free solder is used in
installation on substrates, the solder reflow temperature is higher than in the case of
conventional tin-lead solder. Therefore, as die-attach materials which adhere a
semiconductor element such as an IC to a support such as a metal frame or an organic

20 substrate, die-attach materials which can sufficiently withstand an increase in stress in a

semiconductor package accompanying an increase in solder reflow temperature and on
which peeling between members (for example, semiconductor element/sealing material,
semiconductor element/die-attach layer, die-attach layer/solder resist (substrate surface),

interior part of substrate (solder resist/copper trace), lead frame/die-attach layer, lead

25  frame/sealing material, and the like) does not easily occur, that is, a die-attach material



15| owstress property and the hi gh adhesion property at high
tenperature. [0004] In order to nmeet requirenents for the

| ow-stress property and the high adhesi on property at high
tenperature, a method in which a hi gh-ml ecul ar - wei ght conponent
having a lLow gl ass fransition te rature (Tq) .is. added (for exanple,
cee Pat ent IR Re st ET i b STPEL AR biberis e Bk Fomdripedte
nethod, in order to obtain a liquid die-attach material, a |arge
anount of PaticlBHY dstirabl-vent is used in order to dissolve the

hi gh- nol ecul ar - wei ght conponent and there is a problemin that the
obt ai ned di e- at {#¥R] materi al easily becones stringy and thus has | ow
coating applicability. Wien the die-attach material has a fil m shape,
the influence oRumbdriald, kideytly, whilRnaedetiotovnsvelind whighe afrédutishaped
die-attach material is very poor in ternms of enbeddability into 3

i rregubar igibigRsdahd Y8 thel @Mt A8 RINEBE S e gﬁ)c QQ&ﬁa&Ebl‘g'iﬁ EI3GPorEY Rch
surface of a support such as an organic substrate wt

sem conduct or,, el ement. adhered thereto,. and thus . robl.emiii

That “vor e SRR s SREAG b ORHE Rav e b e BisRoBSBRE Dt obl e,
a nmet hod using conpound having a npl ecul ar. wei ght of 1000 to 20000
has been é@ﬁ%cpﬂ‘g}%' parlress thegsslges aad With dpobistietrsHae Fguekthetigiess
coating applicability and sol der cracking resistance has been

i nvent ed ©f aperaxanpictr ekweenPat tha serDooudmstar 2rkagepwededic-athenmateaials
conpound havi ng a nol ecul ar wei ght of 1000 to 20000 is added in such
an anmount vwascH @ihexehi deiticdnduatadib@estab danpdde narkid@enasdshargs) is bhen
viscosity of the liquid resin conposition increases and this causes a
det er i Or aisQiNdueno WekosueReaRktiistiY (HRHAOF cd@W BRSS! §hé a H@.ﬁd bieTRta8h
mounting a sem conductor elenent for which there has been highly
demanded | I - )

[ qar d i S sed B IR AR AR Finel A REURCA i Ancr on
sol der crackingtre%istgnce aad t he metgigreadabilit under | ow
pressure ASURREL glignd die-afaehmaisaleasily Ao AP dPPE the G t ati on
Li st Patent Docunent [0006] 20[ Patent Docunent 1] Japanese Unexam ned
Pat ent Appfiicapdustor eignpant. apd physdhisidssiratdy fop desliqush dgmttach materipHgt ent
Docunent 2] Japanese Unexam ned Patent Application, First Publication
No. 2008- 28560 favodablewhinipceddaBtighbtvemup0@0@ver pressure iArnddbbijoede thef t he
invention is to provide a liquid resin conposition which exhibits a

| ow el &ist il@v-aRekslpusporydna Mgl adicSiodPh@srgrat RfghRehpatake. hi gh
t enper ature,

[0004]

In order to meet requirements for the low-stress property and the high adhesion
property at high temperature, a method in which a high-molecular-weight component
having a low glass transition temperature (Tg) 1s added (for example, see Patent

20 Document 1) has been considered. However, in this method, in order to obtain a liquid
die-attach material, a large amount of diluent or solvent is used in order to dissolve the
high-molecular-weight component and there is a problem in that the obtained die-attach
material easily becomes stringy and thus has low coating applicability. When the
die-attach material has a film shape, the influence on workability is removed. However,

25  the film-shaped die-attach material is very poor in terms of embeddability into



5and has excellent wet spreadability after nmounting of a chip, and a
sem conductor device which has excellent reliability such as sol der

cracking resistance when using such a liquid resin conposition as a

di e-attach naterlal for a sem conductor3 or an adhesive for a heat

radi ation. ne % I to Proble 000$] .The abj ec% fsolveg
by the m%‘?ﬁl e%\ ‘?:‘6‘?68%%“5663135&“?%?1| ‘??50[% iipg c[1 surlace o as‘tl’PP
liquid resin conposition which adheres a sem conductor, el enment_ or
heat radi 8490k aREREBIC BREHe M aemacqdittry gemgnt adbersd Shsraier aiWéW%ﬁS
at least a radical 15pol ynerizable functional group to a support, in
whi ch t heapnabidn acthpt vadeapehsilyeraubalvi ng a radi cal pol yneri zabl e
functional group contains alkyl (nmeth)acrylate as a constituent
monomer havi ng gobspear or branched al kyl group having 6 to 9 carbon
atons in an anount of 10 wt%to 40 w % of entire constituent

0009
Irrgnahn}a% rs] tLe r ai}%g%l% ?y mgl';e% @Bgﬁg{sfﬁir@tlﬁﬁqﬂﬁ%g%do%%o%ﬁg95@111@91ﬁc9ec[uiél1

ncti ona

Consi 11 et §F F@&%ﬁ?@@@b eeﬁ?@iﬁb R SRRy § r%;él‘)é'&e%q?gﬁ%g‘? T

group, and a_nmal ei m de grou 0012} 25[ 3] The liquid resi

conposi t i BFFeeRgoaiiRgaR cmftyoand[sgl er prackipg egsisiancy Hé%‘i’"(?ﬁé’{we‘@ddf%up
equi val ent wei ght of the radical polynerlzable functional group of

t he (et hpsonpylksee Coisol owmedng 21500 wevep,50Cn the edmpound hayiig aThelecular
liquid resin conposition according to any one of [1] to [3], in which

St he al kylve{diebh) @ortp 28080 Raviadinsukh B amotiit Btaschied fablablc gildwp
having 6 to 9 carbon atons which is a constituent nononer of the

(methyger ¥1 abEing Q&Qté{ﬁgrthb %13@0%&]1& 'fkgﬁ@}éﬁ{ é’dlﬁ’ﬂd@ltioﬁ 1%953\5;1; and this causes

(et h)acryl ate; n-octyl n-nonyl™ (neth)acryl ate,

2- nethyloc th ry

2 6t hy! hedgerherRy XErS Spé%%ﬁblﬁ %%#W H%%”%%%r@ ¢ BFCritias "
(meth)acrylate. 10[ 0 The i n osition

accor di ngS¢Bicgip CEPA«?? J“[f fqr ‘YIBCII there hag b\%ﬁ? gllgl niaﬁ Pt pERTs:
adhesi ve conposition contains at |east one or nore | ow stress gents
[ 0013] described aljosF, thersdvive berfurs liquid disratachuriagsialssviyelo sarceaulianaeysty
the liquid resin 15conposition according to any one of [1] to [5] as
a di e- at t ssthfynticeoidat crackiag ratsemicahnd e vaod hgsadabilaf vaddrdaw preasciratat e
menber. Advantageous Effects of Invention [0014] 20A liquid resin

conposs t i amedff ididtihg¥eBhicoRdas S%a&ltl ent coating applicability
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and wet spreadability under |ow pressure at the tinme of nounting a
sem conductor el enment, and exhibits a |ow el astic nodulus and a high
adhesi on property at high tenperature. Therefore, when the liquid
resin conposition of the invention is used as a die-attach materi al
or an adh ivqﬁipnggiheat radi ati on enber, a sem conductor device
25havi ng HEYRIGRLFT® ity can be provided. 6 Description of

Enbodi nents [0015] The invention relates to a liquid resin
conposi ti on cont®Oding a (nmeth)acrylic 5copol ynmer having at |east a
radi cal polynerizable functional group, and the (neth)acrylic

copol ynmer havi ngnabjetolht ipehyorerssita alivedd aliaqtid ossal cagnupioaovitieli ns
al kyl (meth)acrylate as a constituent nononer having a |linear or

branched akigplts §iREBladtaMhbehlSs 411 aefao@qrab@@dﬁ&mprbpe@naﬁfggwanpeﬁan&&
w%to 40 wt % of the entire constituent nonomers. Accordingly,

excel | ent 46901 N0 AAPLEARELLL N ANLSHARLLEDE . VEL SRV AdADIlALLY: e

| ow 10pressure at t nting a sémni con enent ar

obt ai ned, _and .a | ow el ast.i.c..modul us d a high adhesion property are
oxhi bi ¢ e "SR r Rl BT BF el e R Baioo R P Baed
as a die-attach material or an adhesive for a heat radiation nmenber,
a seni conddedgesig egmpesifhaasigdipiagacly apierpl for & yeraigandistqsopon gdipsive for a
Hereinafter, the invention will be described in detail. 15[0016]

The (et hhagnrydiationcopobgmer having a radi cal pol yneri zabl e functi onal
group which is used in the invention contains al kyl (neth)acrylate as
a constituent nononer having a linear or branched al kyl group having
6 to 9 carbon atons in an amount of 10 wt%to 40 wt % of the entire
constﬁ@uegghﬁgﬁggp&%kﬁyhe pur pose of using the 20(neth)acrylic
copolynmer is that a cured material having a | ow el astic nodul us can
be obt ai ned, anﬂxﬁg virtue of this effect, an excellent |owstress
property at hig hperature can be applied. Furthernore, the
(meth)acrylic coPo%%nen preferably has a radi.cal polynperizahle
functional grouph® 9PiEctigsue Poietpeatipy agapginginetie fAlOY RS HY A&y i ¢
copol yner has a radical polynerizable functional group having high
reactivity, a | [lquidligsidassincemngrisint whishadbdregp estoiediduntor elgmesbi ¢ia y
can be obtained, and thus a cured material 7 exhibiting a high
adhesi on peapadibtyoranehbghantieospaiatanetidanybe cabl ahadaviniger astaxadiphles
of the radical polynerizable functional group include a

(met hyacr yphevlergslb PuncBodTREd0pab la¥stp S50 ¥R whtthth & fthetHfa0HRic cBpSlyRer
mal ei m de group, and anong them at 1least one is preferably used.

Regar di ng I Ca . i f i ups
Sof the. CRarRs AN pBlrliRubiR i Ron AR Ay ELA00n 3
weight is preferably 1500 to 2500. The reasaon.for this is that when
the *Funce eI BupoBg v ateh e pomanf 200 e e s 2taligans
the crosslink density increases and thus the | owstress property
becomes pdbi alaﬁwltwﬁiﬂ wthatofAQrivih ehattirg peHIUSHUROROTESE. wei ght i S
greater than the above range, the curability deteriorates and this
causes a reduct (@99 n adhesi on property at high 10tenperature. In
addition, the nolecular weight is preferably 1000 to 20000. The

reasonpfor this[is Tialiquiddesi daﬁpmitﬁﬁlab@frdmit@m], inSwlhi€s ShetrAd@Balt he
above range, the intended | ow elastic nodulus effect is not

sufficien L . e ] . . N an
t he abpve$?§ﬁ§%?5?h2ﬁg?§§%§¥§@“§Fh€ﬁ%&FFQﬁﬁﬁ%?gﬁgﬁgggﬁ%%@%ﬁﬁ%ﬁagd%@
exCessl Vet B e Ao oa i B SS@HAGT 1 ZRNS! b BRI LBuS i irous,

and a maleimide group.
[0010]

25 [3] The liquid resin composition according to [1] or [2], in which a functional



The (meth)acrylic copolynmer preferably contains al kyl (neth)acrylate
having a |inear or branched al kyl group having 6 to 9 carbon atons in
an anmount of 10 wt%to 40 Wt % of the entire constituent nononers.
Therefore, the (meth)acrylic copol ymer has the linear or branched

al kyl groups having 6 to, 9 rbon atoms i.n.i.ts sj.de.chain and by
20vi rtue SRURAIPHARIOREENEY! hE el R erinde Rugioh: gamotpe
(meth)acrylic copolynmer having a | ow viscosity can be obtai ned. By
virtue of1@%&§“§ﬂ¢é@?@¥€@%ﬁ;Vﬁ@ﬁogﬁglanount of the acrylic copol yner
added is increased, the viscosity of the liquid resin conposition can
be kept |ow, anf)fldyorable wet spreadability can be realized even
under | ow pressure at the tine of nounting a sem conductor el enent.
Here, the reasopu|t NAie idi@d RkkydondenohRrasaybas enhéend iTJ1 Prol [B@@Evhh
branched al kyl group having 6 to 9 carbon atons is 8 restricted to

bei ng gonyp arl‘l%q (f-n@thz{bl ‘@ﬁf{%ﬁ%§d11 fae%%ta%l%r 1?%1%9 algéf?/%%ﬁ.lgglgﬁn Blib ©&arbon

constituent nononer € nunper n atons is |less

t han the above r.ange or the amount of..the nstj.t uent nmonomer i.s |ess
than the ABBVEVHERgE SheeuGTLR R Pedmebecn il EERaEds " ahen
t he nunber of carbon atons is greater than the above range or the
sanount ofMethecedstn-berink (Mednaskykats, a-oftddmeth)agxate; ﬂéwa%‘dwﬁr)a%gl@,te,
the reaction of the radical polynerizable functional group is

i nhi bi t ed2anehylhetyl gaeibpsryéateerehylbepty] onethacylata B-¢thylhexyl (@td)acrylate,
Exanpl es of the al kyl (neth)acrylate having a linear or branched

al kyl  gr ogpodi9h@vétmaclde of isoabhdmmatigagylet. ch is a constituent
nononer of the (nmeth)acrylic copolyner include n-hexyl
(neth)@crylate,ﬁanFptyl (neth)acrylate, n-octyl (neth)acrylate,
n-nonyl (neth)acrylate, 2-nmethyloctyl (meth)acrylate, 2-ethyl heptyl

(meth)acryl ate, ;2- L hexyl . (neth)acryl ate. iso0o I G e,
i sononyl (et h) gasﬁr ﬁ %ytheq,mae(l%r%amt%gl Ho%ﬁlg%l%ﬁ'%erglg “‘(t:%l%])E(geﬁ/euosf(ej’(lijrTa %’ngﬁéﬁ éJrh%tgs
a mxture _of two or nore 15kindsn_%3019 , The net hod of

produci ng therfBepfseiipg adlasive BIPOPiiRR FORRinS At feast QBB AT AR IRE-FHF M BN
is not particularly limted. However, the (neth)acrylic copolynmer can
be produced usiH@lg]knomm t echni que using a general radical

pol yneri zation initiator such 20as enul sion pol ynerization. At this
tinme, at |east {djretsonicondetdidedse ofhichonpretuseduvengtheflignalieyinused i n
produci ng the (nmeth)acrylic copolyner, and the three or nore kinds of
NONONMEs S @6 RpHMied iR A0 allonk of[flqttbéﬂ(‘ds)é' B&-BitABARRATEY a1 RA Y infderdal for

| i near or branched al kyl group havi ng to 9 carbon atons, a

(neth)acrXﬁ%%%nqggqgghﬁggﬁbygﬁﬁﬁkgactive functional group, and an
al kyl (nmeth)acrylate nononer having a |inear or branched al kyl
25group having 5 or | ess carbon atons. The reason for using the
(meth)acrylate nmononmer 9 having a reactive functional group is that
t he radi cal pol ynerizable functional group is introduced. For

exanpl e, wEAMtagong Effeats 9bMBEnHevi ng a carboxylic group such as a
(neth)acrylic acid, a (neth)acrylic copolyner having a carboxylic
group can be obf#ilAed. By reacting this copolymer with a conpound
havi ng a radi cal polynerizable functional 5group and a hydroxyl group

such as hydr oxyatifiid fealit dairaosiiba o the it eendioy eadiytcellbntbattidiplicaiity
(meth)allyl al cohol, a (nmeth)acrylic copolynmer having a radica

pol yneri z ?x{?&l el ﬂﬂggatdiagiﬁ‘igt 161%8 I!"cﬁ»;/ Pf’e@sxgg atolj% ﬁh&qﬂ"m 1@?%\315&%00\‘}@@6?01“ sing

(meth)acrylate Vi ng group such as gly

(nmeth)acrylate, a h%a rvlic.copol.ynmer, having a.qglycidyl .group can
be- ob ai ey P SHTPHY S i SeEisBPPHE g 1 Reh it i a R
10radi cal polynerizabl e functional group such as a (nmeth)acrylic

aci d, a miinergERiEee. arhhaesiore, when the liquid resin composition of the invention 1s used as a

die-attach material or an adhesive for a heat radiation member, a semiconductor device

25  having high reliability can be provided.



acid, and derivatives thereof, the radical polynerizable functional
group can be introduced to the (neth)acrylic copolynmer. [0020]
Exanpl es of the materials which are used as the alkyl (nmeth)acrylate
monomer 15 having a |inear or branchedtal kyl group having 5 or |ess
carbon atons include nethyl (meth)acrylate, ethyl (nmeth)acrylate,
propyl (neth)acrylate, isopropyl (neth)acrylate, n-butyl
(nmeth)acrylate, isobutyl (nmeth)acrylate, tert-butyl (neth)acrylate,

and t he | Descriptivasé Eashedpeenised al one or as a mixture of two or nore
ki nds. [0021] 20A filling material can also be contained in the
liquid resin coffi@dsition of the invention. The filling material is

not particularly limted. However, exanples thereof include netal

powders such asTge fivkiein RENERS a mlugﬂleﬁnra@w#sgi,ﬁo@c&ﬁﬂﬁﬁrg Al Bhory @
al um num powder, a nickel powder, and a pal [ adi um powder, ceramc

powders s i I: . |0 -
e poueineRiya an PAMET porfblh Bl RuPOYEebrod B TR Recrytic
pol ymeri c powders such as. | yet hyl ene powder, a pol ryl at 1
AR o R Rt P i A
pol yur et hane powder, and a pol ysi| oxane powder. These can be used

al one or &2 gonfgent BOBPMERARVES dipiear RY Prasched abrd Staveaviag Sdaderrbon
havi ng a hydrophobi ¢ functional group on a surface thereof, or a
powder cowenednwitimoanhyidiloptibti 40 ¢i'%s pé tleamtiré conptiebenadiomerThe
reason 5for this is that since wettability wwth the (neth)acrylic

copol ynmer Awb@highgex el By CHRRRO B cBbifBedidyexic B0 WRdsfa¥adaBilityaintich vt he
al kyl (meth)acrylate having a l'inear or branched al kyl group having 6

to 9 ¢@r bap.salLuFHRSinfe &Qﬂnﬁﬁlitihy‘i%?lmﬁm&' éléglér{m{‘é)&ﬁﬁné{f 109 2 488 elastic
the 11 qul

powder, an increase in viscosity o resin conposition can

be nore effectively.s essed and thus,favorabl e wet spreadability
's exhi br cutobe fnd R EROT BBty R SR CE R il et e Rt
Particularly, a silver powder is preferale used when a conductive
property AN {FaRKEntiondnaiFe s gidisyatiach malerial cean adhesiyp|frer hegbindetien
which are commercially avail able for general electronic materials, a
reduced powderer, agsmacontitetidgyoseduvingdngh rehigbilitk eandreepranided- abl e.
However, in the case of using silver powders other than the silver
powders for el etlerebmifier, i @ esion, witldet deseritetidnldetalle 15exerci sed in
using themsince there are many cases in which ionic inpurities are
contaiped in a [@ige anount. [0022] The average particle size
of the filling material is preferably 1 itmto 30 um The reason for
this is that wh ' ' 1 : : ve
ange, 20 the vi B GarpfENRAERSIIE fiafingh £t pRRHEIIE RARGLIN oA
i ncreases, .and. t hus. favorabl e wor kabi. | i.t nnot  be obtained, and
when' 1 he 3 asEin A SRtk GhefiiTeiaS aggu PSR oy o
causes nozzl e clogging when the liquid resin conposition is ejected
usi ng a n&aving a lpggsPraskedakilegowd haies § ap sabpn etoesip ap pgunt of 10
material include a flake shape, a spherical 11

wt% to 40 wt% of the entire constituent monomers. The purpose of using the

20 (meth)acrylic copolymer is that a cured material having a low elastic modulus can be
obtained, and by virtue of this effect, an excellent low-stress property at high temperature
can be applied. Furthermore, the (meth)acrylic copolymer preferably has a radical
polymerizable functional group. The reason for this is that when the (meth)acrylic
copolymer has a radical polymerizable functional group having high reactivity, a liquid

25  resin composition having excellent curability can be obtained, and thus a cured material



shape, and the like, and the shape is not particularly limted. For
exanple, in the case of the silver powder, a powder having a flake
shape is preferably used fromthe viewpoint of an inprovenent in
preservability and workability. The anount of the filling material

bl ended ca ap at.el i,n_accor dance th th ur pose,
and for oomipred BiREHEHEn bribhy SR PEATEAR B ol y e

anount thereof is 65 w%or greater, and preferahly 95 wt % or greater
in the |i gtAnpleead the rsisbRolyinGHzab, @WCE%E@(S FFBringliise (aeth eyl &FoUPna
amount of the silver powder blended is | ess than the above range, the
conduct i vénghphiet gpupet wnylograts sipd amealeinude gnoupgeany apmagdhenn ag least one is
viscosity of the liquid resin conposition excessively increases and
thi s causpsf@aiotesd. orrdgaing thewaibabof the yadidd b2k} zable functiohdd groups
addition, a |lowstress agent can also be contained in the liquid

resin §°”BP§1'et(h19{‘%Q:fryﬁJ‘&) bR thQ @L;ncﬁbfné{%ie&g)péq:&%aléﬁ%%fgh?ﬁs ré’tEPa'Bly

t oughness and “a | Ow-stress "property can plied to a

mat eri al qu resin n us-the adhes o
property E%Q%?éog Zﬁ? ’é%ﬁ‘%ih@i g{}? hﬁe\ﬁ{eﬁi iR ﬁigcp c&nal &0, eéluwafenp weight is
significantly 15i nproved and peellng occurs even nmore rarely. The

| ow st r es ¥EsabBAtha#iors rangejha grosginkgienysy wrrcases ang thusdhg oy S%W@Fﬂy
exanpl es thereof include polyisoprene, polybutadiene,

1, 2- pol ybbetadice mepr, sud whee thefaeicanlegroub barnyales mdi ghiiis giehter than S abaee
rubber, polychl oroprene, poly(oxypropylene),

pol y( oxyt emganké bythBiney) gdiyiarhtes pad e @lubdy odefedion in adhesion property at high
pol y-s-caprol actone, silicone rubber, polysulfide rubber,

f1 uor o5 ubRerrerARd, t R RHidKehe %Bf%éﬁ&@«%ﬁ%%&%ﬁiﬂ%o% 7@{3‘7006l Mgt ur e
of two or nDre ki nds thereof [0025] he anDunt of

| ow- st res%aggeﬁtr ﬂBL ﬁsqgﬁq)vllne% Re %10?&3 %L%e}gsh\(\%séoe%s h 1 th ﬁ?}%@ﬁﬁ&e tl{ qui d

resin conpos eason eﬂde

amount is.les han t he above in d to es nd

ow ot r et iﬂ%ﬁiﬂw ﬁlae%%waﬁult}%e SRt g&&aﬁﬁ@ﬁ And g smelsglar
bl ended anpbunt is greater than the above range, the viscosity of 12
the |i qui weighsisreredernsban theahovsdwass ithayigedsig péﬁ@é@uwsmmmpeaug@s a
deterioration in workability. [0026] In addition, regarding the

| ow- st r essxaganly iidrdacws atdribssaage ntdeteaiviatgnan Eoétmngmppldmbilitgr oup is
nore preferably used for the purpose of increasing conpatibility with
otherigesins. Smegiyfic exanples of the functional group of the

| ow stress agent include a vinyl group, an epoxy group, a carboxy

group, a hydroxyj, gﬁ ]{Bc?ﬁl@‘ioﬂolgﬂ{ete SNy Abhdis 9 lﬁ/}’ Hnetﬂﬁgl 3}151@ héxhﬁga

Anong these functi oups stress agent aV|ng

anhydri de,.gr ou r r ef er.abl. e.vie 0
compat | br [ oF bt Al AR ik ¢ LA FEADS alE fﬂooﬁtlﬁ Wf/%fo 40
excel | ent coatlng applicability is obtajne [0027] The fol |l gw ng
conpounds "&4rPdhsentbe consHiusnheaneRershe Thegime t%@whl@%%§ﬁ>wlwﬁ%hﬂs
the invention as necessary, fromthe viewpoint of curability,

wor kabi | i the lingdhediranches pikopgroups havahg Gbd 9 carpon abothstinéts kide ghaifix anpbes
t hereof include, but are not limted to 2-(neth)acryl oyl oxyet hyl

succi p@at eyirfre(ofah fachyd ofthexieat amdrar®y o€ theat, @ (meth)acrylic copolymer having a
2- (et h) acryl oyl oxyet hyl hexahydrophthalate

2-(nmeth)a I
> (et h) agvz I{{fc%g(%ﬁé)yég{i ﬁg)ﬁr)rtgt 7 ﬁg Xxgkﬁ.mw (IQ% 5%{6?%?[36\&% when the amount of the

2- th t.h d

2. (moth) 35?%8}6?@%55 oSGt t CBNSEOR b Grid s grpagsyion can be
pht hal at e (neth acryl oyl oxyet hyl  tetrahydropht hal at e,

2- (et h) akﬂgﬂ 32 %lﬁfqugﬁg}p Weéﬁl?lﬁ E gb Bembg @p@zed even under low pressure at the
2- (

nmet h) acryl oyl oxyet hyl net hyl tetrahydropht hal at e,
time of mounting a semiconductor element. Here, the reason that the alkyl

25  (meth)acrylate having a linear or branched alkyl group having 6 to 9 carbon atoms 1s



t etrahydropht hal ate, 2-hydroxy 1,3 di (meth)acryl oxypropane,
tetranet hyl ol met hane tri (meth)acryl ate, 2-hydroxyethyl
(nmeth)acryl ate, 2-hydroxypropyl (nmeth)acrylate, 252-hydrobutyl
(meth)acryl ate, glycerol dl(neth)acrylaﬁe 13

2- hydr oxy- 3- h).acr .o rop

Tyl SRRl B ety ATy O tadthgios af pryativroppiignt
(neth)acrylate 4- hydroxybutyl (neth)acrylate, nethyl (nmeth)acryl ate,
et hyl (nefopasies iathat whep ﬂtw1u11(h@épﬁ§%b¢ry¢tamé is lessdbat the above range or the
(meth)acrylate, tert-butyl (nmeth)acrylate, isodecyl (neth)acrylate,

| auryl 5( mebjiadityd ednstitubnt idemyher(isresd fhao thel dbbeg ranet,ylo low-viscosity effect
(meth)acrylate, stearyl (meth)acrylate, isoanyl (meth)acrylate,

| sost ear yks dxpeétbd, 260 Yhh €he MERNRRAYE c4rBBH Rbakiy bber thén ﬂiéﬁb‘ob@i‘%lge or the

(meth)acryl ate, ot her al kyl (meth)acryl ates, cycl ohexyl

(meth) acr X#ﬂ%&lﬁuorf{y’[ﬁé %on@Hﬁ%}lﬁM (91?&@' egfé?fhg%l A6d MoBL Fanlge the reaction of the

tetrahydro acrylate, bBenz acr

e e S g R Mot

nnno(neth)acrylate zinc di (neth)acryl ate, dinethylam noet hyl
(neth)acr&ﬁ%@éHYdlethylanlnoethyl (meth)acryl ate, neopentyl glycol
(meth)acrylate, trifluoroethyl (meth)acrylate,
2,2,3,3-tetraf |l [¥8propyl (nmeth)acrylate, 2,2,3, 3,4, 4-hexafl uorobutyl
(meth)acrylate, perfluorooctyl (nmeth)acrylate, perfluorooctyl ethyl

(meth) acryl at e, EeithyleebEGE VIO (1Héth)REIEGAYE S Sined P BYAneR&DAINErou
15di (et h) acryl at e, y& 4- butgﬁiglolngﬁ?neth a%rylate 1, 6- hexa%gglg

di ( msw) aghVihekso 9Jca1%89 decane%l% J(FE @g{égﬁcﬁﬁ&@fhw%&ﬂhmﬂ& ol

di (meth)acrylate

tetraneth rylate
butoxyethé?piwg?%13899P%F§ﬂn§Fﬁ8§ E%HJ%Bﬁgéﬁg%g¥q@%%fh? yIate
met hoxypol negl ycol, nmono( net h) acr

oct Oxy)pl)gl ptp@ﬁ gﬁ@tﬁ? 1}%@;{}' ﬁ@e%q(%xlﬁ@% %—)ng%(lg)gp%’w]e(meth)acrylate 2-ethylheptyl

| aur oxypol yal kyl enegl ycol nono(neth)acryl ate,

st ear oxy p&ng@bdeyylatncytiiybiex idmeiinetrhilate ispbetyb(meth)acrylate, isononyl

al I yl oxypol yal kyl enegl ycol nono(neth)acryl ate,

nonyl phengxythidcydhtkydrernbgliye ol Tsea ofmiet dxdatopk at es a Miturend#tivy loenere
bi s(nmeth)acrylic amde, N, N -ethylene b s(neth)acrylic am de,

1, 2-dii§ metdgacryl i ¢ am de et hyl enegl ycol ,

di (nmet h) acryl oyl oxynet hyl tri cycl odecane, 252-(neth)acryl oyl oxyet hyl,
N—(neth)acryloypﬂﬁggthylnaleinide, 14

N- (et h) acryl oyl oxy thylhexahydrophthalinide

Nt byl ae et by L SREHETY B e BB rmd e B R DR el dp g

(meth)acrylate, a styrene derlvatlve a a- nethylstyrene derivatiyve,
and the |ﬂlréf@nf1?1m§2@} pﬂsﬁmﬂﬁﬂéh%ﬁeé Howsvvn@re.(@a@w iorfiopphyimsy cemhbpe
al so be contained in the liquid resin conposition of the invention.
As t he pobpyorkcidetingnkiown feabwnye esithe goora dided] pebinyareeti@ainitoor such
initiator is particularly preferably used. The pol ynerization

i nitiabor ak smiBlonRNfh&idadbhy At hid @de S 1da0NBredSr irdoré Bind$ 8AmaSorAers are
general thennoradical polynerization initiator. However,

ol yner
e T LB PO AR SO By e o

tenperature when 1 m1ahm ate )

tenper at B te Py A ch oty R afhupBisr B s BBeqe Branched
presentablllt of the liquid resin conposition at roomtenperature
det eri or abg] giqup ngviRg o tié) PERRIOAIENS, Bdinetieerdetconpsane ngHng 8pratiae ur e

be I ower than 40C, and since the curing time increases extrenely, it
functional group, and an alkyl (meth)acrylate monomer having a linear or branched alkyl

25  group having 5 or less carbon atoms. The reason for using the (meth)acrylate monomer



15 a, a' - bi s(t-butyl peroxy)diisopropyl benzene, t-butyl cunyl peroxide,
di -t-butyl peroxide, 2,5-dinethyl-2,5-bis(t-butyl peroxy)hexyne,
3-isobutyryl peroxide, 3,5,5-trinethyl hexanoyl peroxide, octanoyl
peroxi de, |auroyl peroxide, cinnanoyl peroxide, mtoluoyl peroxide,

i ot Bk aytaclke RO esRi R AP W Raded PaFrmerizabis Syiapgherous i

per oxydi car bonat g, er oxydi car bonate, di-sec-butyl

P :
per oxydi cHHEWNESe, Tor esampenyhemising HBeypneidayings GxyuyEa rwaueh as a
di (4-t-butyl cycl ohexyl) peroxydi carbonate,
a, a' - bi s( feeligrrayimydopk rdmy)dadr glopeappipniehaeing a cathopllic group can be obtained.
per oxyneodecanoate, 1,1, 3, 3-tetranethyl butyl peroxyneodecanoate,
101- cycl omgxgictihg ik b&%(ﬂiﬂh&ﬂ wile h @¥ypeadecanat @ dichl fre¥mbrizable functional
per oxyneodecanoate, t-butyl peroxyneodecanoate, t-hexyl

per oxypi V%tcﬁ:ltp%nd ta'lﬂlﬂ%%kl_ygglﬁ)&? X8 a"s%lﬁ%&yethy& %neth)agryiate, hydroxyethyl vinyl

2,5-dimethyl-2, 5-brs hexan eroxy) hexane,

1,1,3,3-tetrame I r oxy- 2-et hyl.hexanoat . . .

T oyel oheStEL R BRI RS, Y e Bl RHENSRb Shaving 2 i) potymerizebe
per oxy- 2- et hyl hexanoate, t-butyl peroxy-2-ethylhexanoate, t-butyl

per oxyi s obinctipugl é}'o%an@@pppau&fgr O)@hgwéqecwa@; Bsing (qg,q{l!ﬂcryiate having a
peroxyl aurate, t-butyl peroxy-3,5,5-trimethyl hexanoate,

t - but yl peelyxidys epupsyth aogipadyldordt)esrylatd) atykthpesr dioycopobniey hheryg kb
nonocar bonate, 2,5-di nmethyl-2, 5-bi s(benzoyl peroxy) hexane, t-butyl

per oxyacegBicilyl grdu@xyh bpeb@xEbenBoatLting tHsitofolymer with a compound having a
per oxy-mt ol uoyl benzoate, t-butyl peroxybenzoate, bis(t-butyl peroxy)

i sophthal &lfeal boRHeYiatRE Bhe¥ahd Yo FRRes &8 PAR&NL Bicrylic acid, a maleimide amino
203,3",4,4" -tetra(t-butyl peroxycarbonyl ) benzopherione, and the I|ike.
These initj.ators, can.be us |.o r..as_a mxture of two or .nore
inds 1 or “SarEIer R S e PRl PR et S
polynmerization initjator blended is preferably 0.02 wt%to 5 wt% and
nmore pref éFlé’élflEledgtp i36 {AP%]}&SW@C&P%’IVWG’E he liquid resin conposition.
Here, the liquid resin conposition of the invention is generally used
under 25i |l um nBt268h such as fluorescent light. Accordingly, when a
phot opol yneri zation 16 initiator is contained, an increase in
viscosity i s obEemuplds diithetntdrivds whabtarcoused as thregliod émefier@dhemegnonter
is not preferable that the photopol ynerization initiator is

subst ant i akivg 6 Gk dRedancRUDSLANrb@) hiting Per RBOELPO! MIBRK iFddeQRethyl
initiator may be present in such a snall anobunt that an increase in

oAl PRI eI BT,
compost {1 90,80 LLRLAYER. LoB,SE 330,098 AU SR RSB e i

conposition of the invention can be manufactured by, for exanple,
preni xi ng THEY ciDE6 MpshaAResor 48 FaBEHIHE Of HEo A RetRkdndsi ng three rol I s,
and then perform ng defoam ng under vacuum [0030] Known

met hods can be [¥Ed] as a method of producing a seni conductor device
using the liquid resin conposition of the invention. For exanple,

usi ng2@ conmer ciadilifg kel tabileo b eoneanstein thé Rguill gk EbrhfSiton of the
conposition is dispensed and applied to a
invention. The filling material is not particularly limited. However, examples thereof
include metal powders such as a silver powder, a gold powder, a copper powder, an
aluminum powder, a nickel powder, and a palladium powder, ceramic powders such as an

alumina powder, a titania powder, an aluminum nitride powder, a boron nitride powder,

25  and asilica powder, polymeric powders such as a polyethylene powder, a polyacrylate



predetermned part in a lead frame or a substrate, and then a

sem conductor elenment is nounted and the liquid resin conposition is
cured by heating. Thereafter, wire bonding is perfornmed and transfer
mol ding is thus performed using an epoXy resin, thereby producing a

sem conduct or, devi ce. herw se, after flip chip junction, the liqguid
resin 20 @BWﬂ‘B"sPPP]dFFtliang‘i"%%f?%ao‘f"S&aa P%lagmtc[% I%V‘!sdaff» eaelisthapemopder,
chip ball grid array (BGA) or the like sealed with an under-Filling
mat eri al , 2B%hd palysiderang adiveer onhesshgd he isedsalett Gsa ighte epiveaafencrer a
lid is nmounted and the liquid resin conposition is cured by heating.
Exanpl es kiids. Amongtemeiayafvder hatihga hpdephaton furctidnab grodip Smra daefdcd n
detail on the basis of Exanples and Conparative Exanples, but the

i nvent i on ¢hepedTOdr d pddc@dot &I R1tRa h%/@%ﬁ])bil? GQ?%_&IitQ@pl@ferMé.yl Tife reason
Copol ynmer 1 5An acrylic copolynmer having a glycidyl group was

obt ai ned ' [ [ [ i dyl
acryla?e ggﬁg ?Q%@ﬁ§§%$§ﬁgggh 5ﬁ@ﬁ§§bﬁ§§%ﬁéﬁ%‘§@§ Fgghghﬁ%%?ona
group, ethyl rylate as.an al kyl (neth r te noner having.a

7 onr o wmRRIDiopedY TeU Taeiig B ear Hgu D BoNT i Bne S o
2-ethyl hexyl acrylate as an al kyl (neth)acrylate nononmer having a

| i near or bEnahedhslaylreyn haying fptohdedrbep Somes a3 @ gorsitsohmanens:, is anprovaén
by reacting the glycidyl group of the copolynmer with an acrylic acid,
an acryl oykingtleupotentaaiindrogse aic vigtdstty ob e lyaid rekin(condpesitiba caiwed gote
20000, functional group equival ent weight: 2000, the anmount of

2- et hyl hexgitctaelyduphbRsddaamt MehsFaCikle et RRab e RAKHi RS aBe WhibHdfN
the entire constituent nonomers) was obt ai ned. e nol ecul ar wei ght

)
was aﬁib us tnﬁanHﬁé g g%lﬁicsg@dc 'rteg ft..e p ﬁggﬁﬁ%)a%@ﬂv&%ﬁjd?ﬂ%tpgﬁgﬁé}yﬁg%' P

15equi val ent we was adj usted in accordance wt
ti f t S. 0033 ducti f . A | i | vi 2
e ol oyTenASaRaRE afareity rad I BBl e e don o epatogters

13000, functional group equival ent weight: 2000, the anmount of

2- et hyl he¥ched s gpamerqibianyate Sosneishelattemg mpleaplgerefaee Iy wiesan n
the entire constituent nononers) having a different nol ecul ar wei ght
was obt ai mtdnizer pdvedesqamd tivphlepeare awailahlet hélawsavhodh b cpveodwsinggilvére
acrylic copolyner 1 using glycidyl acrylate, ethyl acrylate, and

2- et hyl heygivdas nylledtianake gbrs pow e forrabsrabricInatdiivds, mahtemushaaldwei ght
was adj usted using a chain-transfer agent, and the functional group

equi vak entoxMBisedn V@S @6 Usic8 thdrd ark2REHEaNE Sy Bnichephtigadi-ag

ratio of the nmononmers. 18 [0034] Production of Acrylic Copol yner 3

An acrylo - Wl acrylic copolynmer 3 (nol ecul ar wei ght:
7000, fun%b?%%%?gbgo?fﬁ%ﬁﬂ?@alent wei ght: 2000, the anmount of

2- et hyl hexyl achxbgie (having 8 5carbon atons) bl ended was 25 WM % iii
the entire cons nt nmononers) having a different nol ecul ar wei ght
was obtained in the same manner as in the nethod of producing the
acrylic copol ynéhe avaragaariatly size pf thedilimameteriat isyreferablyl lags to A ¢un.

2- et hyl hexyl acrylate as constituent nononmers. The nol ecul ar wei ght
was adj usted réiSomerahis iaghar ¥ Naihé averagemirticlagde ifendllen dfah @ipdboge einge,

equi val ent wei ght was adjusted in
20  the viscosity of the liquid resin composition excessively increases, and thus favorable
workability cannot be obtained, and when the average particle size is greater than the
above range, this causes nozzle clogging when the liquid resin composition is ejected
using a nozzle.

[0023]

25 Examples of the shape of the filling material include a flake shape, a spherical



10accordance with the blending ratio of the nononers. [0035]
Production of Acrylic Copolynmer 4 An acryl oyl group-containing
acrylic copolyner 4 (nolecular weight: 13000, functional group
equi val ent wei ght: 2000, the amount of lh-hexyl acrylate (having 6

15car bon at ons) bl enpded s 25 W% in t.h ni.ire. copstituent.

rononer o) TG g T FFeraf AT G R IR PE haar Giamak fe e of
sanme manner as in the nethod of praoducing the acrylic copolynmer 2

usi ng gl y&iedyiverRaystentagoveteniving # yiake @1,aparrﬁd>rﬁfeﬁé>ix/vseéé¥<ym Hieegiggpoint of
constituent nonomers. The nol ecul ar wei ght was adjusted using a

chai n- t r ams fprozgeent,in aredentvhislifyuanclt wakaliligr o djhe eopoinwtadiahe filkmigghetened s
adj usted in accordance with the blending 20 ratio of the nononers.

[ 0036] Praruedd @n &fappﬁp)ﬁhfeﬁly A0t IRIcc&dance with the pAfhoa& rayill @l example,

group-contai ning acrylic copolymer 5 (nolecular weight: 13000,
functigona : L i X - et exyi
noryl re Uha FRE GO vl ibrald G ambn (RN 67 b f R

const i tuent oners), havi a 19 di.fferent functiqnal gro .
U val enpERORCS Rk Bt e nh ety kS e RR hd ek Bhe M hokin dusbey
produci ng the acrylic copolynmer 2 using glycidyl acrylate, ethyl

acryl at e, Waga theasapf pkthe ISﬂ‘é%’WWéE?’éblﬁlé‘%@dﬁéﬁ thas Hae shone ranes. thyhe

nol ecul ar wei ght was adjusted using a chain-transfer agent, and the

f unct i onakomgluotye pynénali@etorakes,gintl thwesn adinysted, tha viacoorafane bquad tdsin
the blending ratio of the nmononmers. [0037] Production of Acrylic
Copol ymer cémposition exd8ssaely In@idas@raad phi€ oanisad Niergri@ativh ircwepwiliyrer 6
(ol ecul ar wei ght: 13000, functional group equival ent wei ght: 2500,
the appunt of 2“ﬁbgylhexyl acrylate (having 8 10 carbon atons)

bl ended was 25 Mt %1n the entire constituent nononers) having a
different functjonal,.qaro equi val en i ght S obtained.jn .the sane
mnner as in t bl neliseu iSRGy Ao B oibed S BeIREI Bslia ng

gl ycidyl acryl ate, hyl acrylate, .an -et hyl hexyl acrylate_ as
consti t uef mﬁ?ﬁﬁ%‘i’fg‘e e -e%ibl “S/\Ig‘Fé%‘Y"SRE%S gty KRGS P2 lpw-stress
chain-transfer agent, and the functional group equival ent weight was
adj ust ed pY9PPE8zEcavbeianrtied W & hutch enattrenh df g Liqutd sisfcompesitronomd tleus the

[ 0038] Production of Acrylic Copolyner 7 An acryl oyl

gr oup- contdiesiongpramttyl Hetw cmpadeynemdictbmakbment aud awepght is 2800Cntly
functional group equival ent weight: 2000, alkyl (nmeth)acrylate as a

const i34 uethpREOART pRANasc@ihenatsvkatR. ( ha&hmﬁ@%g&&%@&%%@ﬁd
al kyl (nethgacrylate having a |inear or branched al kyl group having 6

to 9 carbggy Sﬁg@ arﬁgl mped. Cﬁ@&@&e’?ﬁe%nﬁge}%lggeq%i%ﬁ{lﬁ%@éygi%%@é%%t uent

nononers wa tal I'n the sane nan

duci th ryli lyner 1. usi .yci d | at t h
Beryl at o BVBUATEIterpoRBHBTErs s et P borer e e S derea
using a chain-transfer agent, and the 25functi onal %roup equi val ent
wei ght watubhgy, etysbloreprence Belytaaranviene) Relyreiriramytindgncaelgeol, polyolefin

glycol, poly-g-caprolactone, silicone rubber, polysulfide rubber, fluororubber, and the
20 like. These can be used alone or as a mixture of two or more kinds thereof.
[0025]
The amount of the low-stress agent blended is preferably 1 wt% to 15 wi% in
the liquid resin composition. The reason for this is that when the blended amount is less
than the above range, intended toughness and low-stress property cannot be sufficiently

25  applied, and when the blended amount is greater than the above range, the viscosity of



20 the nonomers. [0039] Production of Acrylic Copolynmer 8 An acryl oyl
group-contai ning acrylic copolymer 8 (nol ecular weight: 7000,
5functional group equival ent weight: 2000, alkyl (neth)acrylate as a
constituent monomer was ethyl acryl ate lZhaving 2 carbon atons) and

al kyl (meth)acrylate having a |linear .or branched al kyl group having 6
to 9 car bgif')ha‘i“é SMWP&F“’%BRF%RS% Yy l%co{?;arsﬁ%gm}éﬂ }quﬁlésreéﬁtd%ﬁﬁlf’gaélﬁf“é?

wei ght was obtained in the same manner as in the nethod of producing
t he acryl Wotedpglyner 7 using glycidyl acrylate and ethyl acrylate as
constituent nononers. 10The nol ecul ar wei ght was adjusted using a
chai n-transfer H@enat, and the functional group equival ent wei ght was
adj usted in accordance with the blending ratio of the nononers.

[0040] Product i anadifitich FetatdinERAbW ¥REsshobh, AW LOMs agéRWRviagRAt ai ni ng
acrylic copolynmer 9 (nol ecul ar wei ght: 13000, 15functronal group

equi vak en 1.ght... . . - [ - -
car bon® at SulSbBl iR ort DR Moo Vo HeRleFink R G i
havi ng different copsti . \Went n rs was obtained in the sanme manner
e >t e OHET FISof SRI-UR CYT T8 T YT e isap ot v Ry oy By
acryl ate, ethyl acrylate, and lauryl acrylate as constituent ]
nononer s. VIS STAYP cELERAKY WETWh & CHRSX BEjoUBL ety didi i granpe tid hinglesnahydride
agent, 20and the functional group equival ent weight was adjusted in

accor dancerompt imd the likk.e ndinogg tetse dunsfiond granpeentersstresO8xkhi hdRnmgaotaledn
of Acrylic Copol ynmer 10 An acryl oyl group-containing

acrylic copjaidelord® it ke Mfsiﬁbiyl@s@mrélnll@ﬁ@wg&ﬁf haethi @BRbat@si RS

equi val ent wei ght: 2000, the anobunt of 2-ethyl hexyl acrylate (having

8 2l;gar W00 1 Nt i i n
onanidcs SRR BRI MR G bl D B OB
bl ending r was obtained in the sanme manner as in the nethod of

i 0
producingosﬁgwgtrylic copol ymer 2 using glycidyl acrylate, ethyl

acrylate, and 2-ethyl hexyl acrylate as constituent nononmers. The

nmol ecul ar 5meigH¥) s adjusted using a chain-transfer agent, and the
functional group equival ent wei ght was adjusted in accordance with

t he bl endi ng r afhef@fowingcormpomds san also be contained in the liquid resin composition

of the invention as necessary, from the viewpoint of curability, workability, adhesion

15  property, reliability, and the like. Examples thereof include, but are not limited to
2-(meth)acryloyloxyethyl succinate, 2-(meth)acryloyloxypropyl succinate,
2-(meth)acryloyloxyethyl hexahydrophthalate, 2-(meth)acryloyloxypropyl
hexahydrophthalate, 2-(meth)acryloyloxyethylmethyl hexahydrophthalate,
2-(meth)acryloyloxypropylmethyl hexahydrophthalate, 2-(meth)acryloyloxyethyl

20  phthalate, 2-(meth)acryloyloxypropyl phthalate, 2-(meth)acryloyloxyethyl
tetrahydrophthalate, 2-(meth)acryloyloxypropyl tetrahydrophthalate,
2-(meth)acryloyloxyethylmethyl tetrahydrophthalate, 2-(meth)acryloyloxypropylmethyl
tetrahydrophthalate, 2-hydroxy 1,3 di(meth)acryloxypropane, tetramethylolmethane
trifmeth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate,

25  2-hydrobutyl (meth)acrylate, glycerol di{meth)acrylate,



[ 0042] Production of Acrylic Copolyner 11 An acryl oyl
group-contai ning acrylic copolymer 11 (nol ecul ar wei ght: 13000,

10f unctional group equival ent wei ght: 2000, the anount of

2-ethyl hexyl acrylate (having 8 carbon ldtons) bl ended was 50 wt % i n

the entire.canstitue mononers) in which constitue NoNoNEers are

bl ended at-BOBTeTEHERDBTaRAr el CHaar SRRl SR he Tt B ner
as in the nethod of producing the acrylic copolynmer 2 using glycidyl
acryl at e, mempgnethlaepilate.cethd e (tpdeamgihne ey ethipsrxtitas Ehudros¥nsyli t uent
nononers. The nol ecul ar 15wei ght was adj usted using a chain-transfer
agent, and@ntictylme} methal (ngetiopryegeliettall énethiver@ine, wastyahetslaed/ldte
accordance with the blending ratio of the nononers. [0043] Exanple 1

The acryl is%b&@PQhé&H}?aEry?late,ff&ltn%hﬁd @ﬁ@t}ﬁ ok &eﬁ@&lefc& 1&9&&?&&@}%}%
al ue:” 74 megkK g,

(nunber 20average nol écul ar wei'ght: 3100, acid Vv

B R B AP S Pa, 1,
[ i 1,.4-vi 2%
e L gBETAL DS Lt B o 2 LSRE L e

Ltd., NK ESTER A-BPP-3, hereinafter, nonomer 1), 1, 6-hexanedi ol

di met hacr ynethgactyietaudthenalied dmed)ayy Kigoaiysiohech émiedaderdate, Ltd., LI GHT
ESTER 1, 6HX, hereinafter, nonomer 2), 22 isobonyl nethacrylate

( manuf act wirebuthleyybedss haetthenilaa) te@ahydrdfiduryl phEHJacBIHER dnB,

herei nafter, nonomer 3), a silane coupling agent having a nethacryl

group (MapHERGIHISE, MHenSky ; I)F)h%ﬂthg% f@ﬁ'so&ﬁn:rl_ (kefl)acrtSBM, 2R3RyI

herei nafter, coupling agen , a silane coupling agent having a
?lcé(li/:_ lg,E%%&e{Eaé%ﬂ%P#&?‘%@g@ fo:f%%esgggl%ﬁ)g#ylg&e%ﬁ %on%&ﬂeth)a%}ﬂate, zinc
1,1-di (tert-bytyl y) cycl oh factuzed by. N '
LB ) G A B B5L S AL BB e sl

and a flaky silver powder (hereinafter, silver powder) having an
aver age papaneahdelypol dmeth)@ryate wnbroretint (matwasarietect .8 3si-e&aBrorgpropigh e
bl ended as shown in Table 1. The m xture was kneaded using three
rol | s, andndDdeeriatde?,d 3, hg-hwaslypeotuylnedtt)ecrybtaiparfokdagtyl dnetyaanylate,
conposi tion. Then, evaluation was performed through the follow ng

eval uat i operfRbhRdSletiI@nicasadriiate bmgl%ﬁéglgm diR@etnadrilaia bt ylencdipeol
bl ending rati os are based on parts by welght. [0044] Exanples 2 to 6

15They §0nefzﬂ1%n%§cry‘ﬁfeex hlpsedio Hi)(ﬁ{eﬁﬁ&ggfﬂa%[‘% cthWhkdid] dl@Rli®adyaid

liquid resin conpositions were obtained in the sanme manner ‘as’in

Example 1 espect.i v .\ he \Y; i rformed h rylic
copor yrer 3-SR rretnferraine TR0 HAL R e R Bbn o 4GudtE

di(meth)acrylate, tetramethyleneglycol di(meth)acrylate, methoxyethyl (imeth)acrylate,
butoxyethyl (meth)acrylate, ethoxydiethyleneglycol (meth)acrylate,
methoxypolyalkyleneglycol mono(meth)acrylate, octoxypolyalkyleneglycol

20 mono(meth)acrylate, lauroxypolyalkyleneglycol mono(meth)acrylate,
stearoxypolyalkyleneglycol mono(meth)acrylate, allyloxypolyalkyleneglycol
mono(meth)acrylate, nonylphenoxypolyalkyleneglycol mono{meth)acrylate,
N,N’-methylene bis(meth)acrylic amide, N,N’-ethylene bis(meth)acrylic amide,
1,2-di{meth)acrylic amide ethyleneglycol, di(meth)acryloyloxymethyltricyclodecane,

25  2-(meth)acryloyloxyethyl, N-(meth)acryloyloxyethylmaleimide,



used in Exanple 3, the acrylic copolynmer 4 was used in Exanple 4, the
acrylic 20copolynmer 5 was used in Exanple 5, and the acrylic

copol yner 6 was used in Exanple 6. [0045] Conparative Exanples 1 to 5
The conponents were bl ended in proportiléns shown in Table 1 and

liquid resjin c 0si tion re optained in e nme nner.as in, .
Ecanpi e 10 RSB BRI O Ui S By P gongt phthimice,
The acrylic copolynmer 7 was used in Conparative Exanple 1, the
acrylic cébmnyﬁémyavlwym gfélaxylﬁted‘bwph@gf Aveethiagrplate, propprdatge pisphenol
copolymer 9 was used in Conparative Exanple 3, the acrylic copol yner
10 was used(nath)aoiyhae, atstendiaivalies, 4, o-mrthyldgeacdetvatve apo thertiite, 11
was used in Exanple 5. 5[0046] Eval uati on Mt hods Vi scosity:
The val ue was gfed at 2.5 rpmat 25C imedi ately after production
of the liquid resin conmposition using an E-type visconeter (3 cone).

The viscosity val ues of 2010 PaS were.determ ned to be acc able. .
The untt of 1 el HRERE Ay ractizgtin it il g Sl Budfigh i i i isgn
the liquid resin conposition shown in Table 1, a silicon chip (7 nmx7
nm t hi ckﬁ@§§951@<?120% inysatip untede palynBTaLgitirea thsupapdistle using
a BT resin forned of a cyanate nononer, its oligoner and

bi smal ei mpdemdnaviingingiatdriic kmésgany pGiGammused erTHegwl presstiorirstiatdr is
t hat about 70% of the chip got wet. 15Thereafter, the BT substrate

was |eft abtpeemiidReied i Bnkas it1duded ny b gsneralnteriitenical PORmYeizhi@sh
degree of the chip was neasured using an X-ray visualization device.

Cases in yWtigh; t q@oﬁ%‘,gﬁhﬁﬁ&iz@ﬁ@@i&l\fﬁeﬁ&s fhgﬁg,lg itagi%‘. Shp&iidh tglgpggﬁl%]!ép n

in the chip was | ess than 5% were determ ne e accept

unit t he, non- ted area i.s % 047] 20Ref].ow Resistance:. Usin
the 1 Tt A0 QB TG 5GP Bon it (ForSrbRaSY o GeR B A0 e e
mm thickness: 0.2 mm was nounted on a BT substrate (substrate using
a BT resi nafipleneputei aha piatate to tenratuietis inskdagerhasrd°@fndin) are preferable.
bi smal ei m de) having a thickness of 0.3 mm under | ow pressure such

t hat abouSinkR¥h®pretdieatiintydded lighed resitn@ngRbiteh at fdden Bhpstiagt dafefotas,
| eft at roomtenperature for 10 mnutes, and then the 24 silicon
chip and t T i

R R s S g o L R e e B
The di e-bonded .substrate was seal.ed in fBﬁEnﬁé'ihﬁge of 5.5 MX6. 6
mx1. 0 nmCHSHRETERBHERY LT (oRPOSTTEICE ¢ OF L8 AP eHRAS s CERAF My
(manuf actured by Sum tono Bakelite Co., Ltd., 5EME-0760), and then
post - bl d begheythand 4pEr. ovpeedicfegemplel oliths thermb7BiB;al polyinswedidnyinitiRtor
refl ow cathed out once in a state in which the noisture was not

absor bed. sdigyiagticetbovacarliti@rnftlcdonelievitia KedeBexidgas obt ai ned by
di vision using a dicing saw having a body size of 10 mmx12 mm The

obt ai ned ] i i : j -
CPeat mont TTRABRRE Mor HU BRI RIS Bl REloErd R Bl AL ATRERE peronide,

then subjected.to.an |R.tefl ow tyeatgent (2 . second -tinme

rerlow . neopeaRiithegr e St hEB IR ahade it e ToER e eesTooriBe

treatments was measured using . an ultrasonic-flaw detector

(transni s3poRistiyisaylPeiezE s » iR EIREcEE li,h-glsétrlaaylafﬂmémwmawa%h

portion was | ess than 10% were determ ned to be acceptable. The unit

of t hé0pedli-hig(dt-dat-butybreroxycyclohexyhpropane, 1,1-bis(t-butylperoxy)cyclododecane,
n-butyl4,4-bis(t-butylperoxy)valerate, 2,2-bis(t-butylperoxy)butane,
1,1-bis(t-butylperoxy)-2-methylcyclohexane, t-butyl hydroperoxide, p-menthane
hiydroperoxide, 1,1,3,3-tetramethylbutyl hydroperoxide, t-hexyl hydroperoxide, dicumyl

peroxide, 2,5-dimethyl-2,5-bis(t-butylperoxy)hexane,
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o, ¢’ -bis(t-butylperoxy)diisopropylbenzene, t-butylcumyl peroxide, di-t-butyl peroxide,
2,5-dimethyl-2,5-bis(t-butylperoxy)hexyne, 3-isobutyryl peroxide,
3,5,5-trimethylhexanoyl peroxide, octanoyl peroxide, lauroyl peroxide, cinnamoyl
peroxide, m-toluoyl peroxide, benzoyl peroxide, diisopropyl peroxydicarbonate,
bis(4-t-butylcyclohexyl) peroxydicarbonate, di-3-methoxybutyl peroxydicarbonate,
di-2-ethythexyl peroxydicarbonate, di-sec-butyl peroxydicarbonate,
di(3-methyl-3-methoxybutyl) peroxydicarbonate, di(4-t-butylcyclohexyl)
peroxydicarbonate, o,a’-bis(neodecanoylperoxy)diisopropylbenzene, cumyl
peroxyneodecanoate, 1,1,3,3-tetramethylbutyl peroxyneodecanoate,
1-cyclohexyl-1-methylethyl peroxyneodecanoate, t-hexyl peroxyneodecanoate, t-butyl
peroxyneodecanoate, t-hexyl peroxypivalate, t-butyl peroxypivalate,
2,5-dimethyl-2,5-bis(2-ethylhexanoylperoxy)hexane, 1,1,3,3-tetramethylbutyl
peroxy-2-ethylhexanoate, 1-cyclohexyl-1-methylethyl peroxy-2-ethylhexanoate, t-hexyl
peroxy-2-ethylhexanoate, t-butyl peroxy-2-ethylhexanoate, t-butyl peroxyisobutyrate,
t-butyl peroxymaleic acid, t-butyl peroxylaurate, t-butyl peroxy-3,5,5-trimethylhexanoate,
t-butylperoxyisopropyl monocarbonate, t-butyl peroxy-2-ethylhexyl monocarbonate,
2,5-dimethyl-2,5-bis(benzoylperoxy)hexane, t-butyl peroxyacetate, t-hexyl
peroxybenzoate, t-butyl peroxy-m-toluoylbenzoate, t-butyl peroxybenzoate,
bis(t-butylperoxy) isophthalate, t-butyl peroxyallyl monocarbonate,
3,3°,4,4 -tetra(t-butylperoxycarbonyl)benzophenone, and the like. These initiators can
be used alone or as a mixture of two or more kinds for controlling the curability. The
amount of the polymerization initiator blended is preferably 0.02 wt% to 5 wt%, and
more preferably 0.05 wt% to 2 wt% in the liquid resin composition.

Here, the liquid resin composition of the invention is generally used under

illumination such as fluorescent light. Accordingly, when a photopolymerization
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initiator is contained, an increase in viscosity is observed due to the reaction during use.
Therefore, it is not preferable that the photopolymerization initiator is substantially
contained. Substantially, the photopolymenzation initiator may be present in such a
small amount that an increase in viscosity is not observed, or the photopolymerization
initiator 1s preferably not contained.

[0029]

Furthermore, the liquid resin composition of the invention can also use additives
such as a coupling agent, a defoaming agent, and a surfactant. The liquid resin
composition of the invention can be manufactured by, for example, premixing the
components, kneading the mixture using three rolls, and then performing defoaming
under vacuumn.

[0030]

Known methods can be used as a method of producing a semiconductor device
using the liquid resin composition of the invention. For example, using a commercially
available die bonder, the liquid resin composition is dispensed and applied to a
predetermined part in a lead frame or a substrate, and then a semiconductor element is
mounted and the liquid resin composition is cured by heating. Thereafter, wire bonding
is performed and transfer molding is thus performed using an epoxy resin, thereby
producing a semiconductor device. Otherwise, after flip chip junction, the liquid resin
composition is dispensed to a rear chip surface of a flip chip ball grid array (BGA) or the
like sealed with an under-filling material, and a heat radiation component such as a heat

spreader or a lid is mounted and the liquid resin composition is cured by heating.

Examples

[0031]
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Hereinafter, the invention will be described in detail on the basis of Examples
and Comparative Examples, but the invention is not limited thereto.

[0032]

Production of Acrylic Copolymer 1

An acrylic copolymer having a glycidyl group was obtained through general
emulsion polymerization using glycidyl acrylate as a (meth)acrylate monomer having a
reactive functional group, ethyl acrylate as an alkyl (meth)acrylate monomer having a
linear or branched alkyl group having 5 or less carbon atoms, and 2-ethylhexyl acrylate
as an alkyl (meth)acrylate monomer having a linear or branched alkyl group having 6 to
9 carbon atoms, and then by reacting the glycidyl group of the copolymer with an acrylic
acid, an acryloyl group-containing acrylic copolymer 1 (molecular weight: 20000,
functional group equivalent weight: 2000, the amount of 2-ethylhexyl acrylate (having 8
carbon atoms) blended was 25 wt% in the entire constituent monomers) was obtained.
The molecular weight was adjusted using a chain-transfer agent, and the functional group
equivalent weight was adjusted in accordance with the blending ratio of the monomers.

[0033]

Production of Acrylic Copolymer 2

An acryloyl group-containing acrylic copolymer 2 (molecular weight: 13000,
functional group equivalent weight: 2000, the amount of 2-ethylhexyl acrylate (having 8
carbon atoms) blended was 25 wt% in the entire constituent monomers) having a
different molecular weight was obtained in the same manner as in the method of
producing the acrylic copolymer 1 using glycidyl acrylate, ethyl acrylate, and
2-ethylhexyl acrylate as constituent monomers. The molecular weight was adjusted
using a chain-transfer agent, and the functional group equivalent weight was adjusted in

accordance with the blending ratio of the monomers.
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[0034]

Production of Acrylic Copolymer 3
An acryloyl group-containing acrylic copolymer 3 (molecular weight: 7000,
functional group equivalent weight: 2000, the amount of 2-cthylhexyl acrylate (having 8
5  carbon atoms) blended was 25 wt% in the entire constituent monomers) having a
different molecular weight was obtained in the same manner as in the method of
producing the acrylic copolymer 1 using glycidyl acrylate, ethyl acrylate, and
2-ethylhexyl acrylate as constituent monomers. The molecular weight was adjusted
using a chain-transfer agent, and the functional group equivalent weight was adjusted in
10 accordance with the blending ratio of the monomers.
[0035]
Production of Acrylic Copolymer 4
An acryloyl group-containing acrylic copolymer 4 (molecular weight: 13000,
functional group equivalent weight: 2000, the amount of n-hexyl acrylate (having 6
15  carbon atoms) blended was 25 wt% in the entire constituent monomers) having different
constituent monomers was obtained in the same manner as in the method of producing
the acrylic copolymer 2 using glycidyl acrylate, ethyl acrylate, and n-hexyl acrylate as
constituent monomers. The molecular weight was adjusted using a chain-transfer agent,
and the functional group equivalent weight was adjusted in accordance with the blending
20 ratio of the monomers.
[0036]
Production of Acrylic Copolymer 5
An acryloyl group-containing acrylic copolymer 5 (inolecular weight: 13000,
functional group equivalent weight: 1500, the amount of 2-ethylhexyl acrylate (having 8

25  carbon atoms) blended was 25 wt% in the entire constituent monomers) having a
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different functional group equivalent weight was obtained in the same manner as in the
method of producing the acrylic copolymer 2 using glycidyl acrylate, ethyl acrylate, and
2-ethylhexyl acrylate as constituent monomers. The molecular weight was adjusted
using a chain-transfer agent, and the functional group equivalent weight was adjusted in
accordance with the blending ratio of the monomers.

[0037]

Production of Acrylic Copolymer 6

An acryloyl group-containing acrylic copolymer 6 (molecular weight: 13000,
functional group equivalent weight: 2500, the amount of 2-ethylhexyl acrylate (having &
carbon atoms) blended was 25 wt% in the entire constituent monomers) having a
different functional group equivalent weight was obtained in the same manner as in the
method of producing the acrylic copolymer 2 using glycidyl acrylate, ethyl acrylate, and
2-ethylhexyl acrylate as constituent monomers. The molecular weight was adjusted
using a chain-transfer agent, and the functional group equivalent weight was adjusted in
accordance with the blending ratio of the monomers.

{0038]

Production of Acrylic Copolymer 7

An acryloyl group-containing acrylic copolymer 7 (molecular weight: 20000,
functional group equivalent weight: 2000, alkyl (meth)acrylate as a constituent monomer
was ethyl acrylate (having 2 carbon atoms) and alkyl (meth)acrylate having a linear or
branched alkyl group having 6 to 9 carbon atoms was not contained) having different
constituent monomers was obtained in the same manner as in the method of producing
the acrylic copolymer 1 using glycidyl acrylate and ethyl acrylate as constituent
monomers. The molecular weight was adjusted using a chain-transfer agent, and the

functional group equivalent weight was adjusted in accordance with the blending ratio of
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the monomers.

[0039]

Production of Acrylic Copolymer 8

An acryloyl group-containing acrylic copolymer 8§ (molecular weight: 7000,
functional group equivalent weight: 2000, alkyl (meth)acrylate as a constituent monomer
was ethyl acrylate (having 2 carbon atoms) and alkyl (meth)acrylate having a linear or
branched alkyl group having 6 to 9 carbon atoms was not contained) having a different
molecular weight was obtained in the same manner as in the method of producing the
acrylic copolymer 7 using glycidyl acrylate and ethyl acrylate as constituent monomers.
The molecular weight was adjusted using a chain-transfer agent, and the functional group
equivalent weight was adjusted in accordance with the blending ratio of the monomers.

[0040]

Production of Acrylic Copolymer 9

An acryloyl group-containing acrylic copolymer 9 (molecular weight: 13000,
functional group equivalent weight: 2000, the amount of lauryl acrylate (having 12
carbon atoms) blended was 25 wt% in the entire constituent monomers) having different
constituent monomers was obtained in the same manner as in the method of producing
the acrylic copolymer 2 using glycidyl acrylate, ethyl acrylate, and lauryl acrylate as
constituent monomers. The molecular weight was adjusted using a chain-transfer agent,
and the functional group equivalent weight was adjusted in accordance with the blending
ratio of the monomers,

[0041]

Production of Acrylic Copolymer 10

An acryloyl group-containing acrylic copolymer 10 (molecular weight: 13000,

functional group equivalent weight: 2000, the amount of 2-ethylhexyl acrylate (having 8
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carbon atoms) blended was 5 wt% in the entire constituent monomers) in which
constituent monomers are blended at a different blending ratio was obtained in the same
manner as in the method of producing the acrylic copolymer 2 using glycidyl acrylate,
ethyl acrylate, and 2-ethylhexyl acrylate as constituent monomers. The molecular
5  weight was adjusted using a chain-transfer agent, and the functional group equivalent
weight was adjusted in accordance with the blending ratio of the monomers.
[0042]
Production of Acrylic Copolymer 11
An acryloyl group-containing acrylic copolymer 11 (molecular weight: 13000,
10 functional group equivalent weight: 2000, the amount of 2-ethylhexyl acrylate (having 8
carbon atoms) blended was 50 wt% in the entire constituent monomers) in which
constituent monomers are blended at a different blending ratio was obtained in the same
manner as in the method of producing the acrylic copolymer 2 using glycidyl acrylate,
ethyl acrylate, and 2-ethylhexyl acrylate as constituent monomers. The molecular
15 weight was adjusted using a chain-transfer agent, and the functional group equivalent
weight was adjusted in accordance with the blending ratio of the monomers.
[0043]
Example 1
The acrylic copolymer 1, maleic anhydride-modified polybutadiene (number
20 average molecular weight: 3100, acid value: 74 meqKOH/g, manufactured by Satomer,
Ricobond 1731, hereinafter, low-stress agent) obtained by reaction of maleic anhydride
with polybutadiene in which the proportion of 1,4-vinyl bonds was 72%, propoxylated
bisphenol A diacrylate (manufactured by Shin-Nakamura Chemical Co., Ltd., NK
ESTER A-BPP-3, hereinafter, monomer 1), 1,6-hexanediol dimethacrylate (manufactured

25 by Kyoeisha Chemical Co., Ltd., LIGHT ESTER 1,6HX, hereinafter, monomer 2},
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isobornyl methacrylate (manufactured by Kyoeisha Chemical Co., Ltd., LIGHT ESTER

IBX, hereinafter, monomer 3), a silane coupling agent having a methacryl group
(manufactured by Shin-Etsu Chemical Co., Ltd., KBM-503P, hereinafter, coupling agent
1), a silane coupling agent having a glycidyl group (manufactured by Shin-Etsu Chemical
Co., Ltd., KBM-403E, hereinafter, coupling agent 2),
1,1-di(tert-butylperoxy)cyclohexane (manufactured by Nippon Oil and Fats Co., Ltd,,
Perhexa CS, hereinafter, polymerization initiator), and a flaky silver powder (hereinafter,
silver powder) having an average particle size of 8 pm and a maximum particle size of 30
um were blended as shown in Table 1. The mixture was kneaded using three rolls, and
then defoaming was performed to obtain a liquid resin composition. Then, evaluation
was performed through the following evaluation methods. The results thereof are
shown in Table 1. The blending ratios are based on parts by weight.

[0044]

Examples 2 to 6

The components were blended in proportions shown in Table 1 and liquid resin
compositions were obtained in the same manner as in Example 1, respectively. Then,
evaluation was performed.

The acrylic copolymer 2 was used in Example 2, the acrylic copolymer 3 was
used in Example 3, the acrylic copolymer 4 was used in Example 4, the acrylic
copolymer 5 was used in Example 5, and the acrylic copolymer 6 was used in Example 6.

[0045]

Comparative Examples 1 to 5

The components were blended n proportions shown in Table 1 and liquid resin
compositions were obtained in the same manner as in Example I, respectively. Then,

evaluation was performed.
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The acrylic copolymer 7 was used in Comparative Example 1, the acrylic
copolymer 8 was used in Comparative Example 2, the acrylic copolymer 9 was used in
Comparative Example 3, the acrylic copolymer 10 was used in Comparative Example 4,
and the acrylic copolymer 11 was used in Example 5.

[0046]

Evaluation Methods

Viscosity: The value was measured at 2.5 rpm at 25°C immediately after
production of the liquid resin composition using an E-type viscometer (3° cone). The
viscosity values of 20410 Pa-S were determined to be acceptable. The unit of the
viscosity is Pa-S.

Wet Spreadability: Using the liquid resin composition shown in Table 1, a
silicon chip (7 mmx7 mm, thickness: 0.2 mm) was mounted on a BT substrate (substrate
using a BT resin formed of a cyanate monomer, its oligomer and bismaleimide) having a
thickness of 0.3 mm under low pressure such that about 70% of the chip got wet.
Thereafter, the BT substrate was left at room temperature for 10 minutes, and then a
non-wetted degree of the chip was measured using an X-ray visualization device. Cases
in which the non-wetted area with the liquid resin composition in the chip was less than
5% were determined to be acceptable. The unit of the non-wetted area is %.

[0047]

Reflow Resistance: Using the liquid resin composition shown in Table 1, a
silicon chip (7 mmx7 mm, thickness: 0.2 mm) was mounted on a BT substrate (substrate
using a BT resin formed of a cyanate monomer, its oligpomer and bismaleimide) having a
thickness of 0.3 mm under low pressure such that about 70% of the chip got wet.

Thereafter, the BT substrate was left at room temperature for 10 minutes, and then the
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silicon chip and the BT substrate were adhered to each other by curing the liquid resin
composition at 175°C for 15 minutes (lamp up 30 minutes). The die-bonded substrate
was sealed in a panel shape of 5.5 mmx6.6 mmx1.0 mm using an epoxy resin
composttion for semiconductor sealing (manufactured by Sumitomo Bakelite Co., Ltd.,
EME-G760), and then post-mold curing was performed for 4 hours at 175°C, followed
by IR reflow carried out once in a state in which the moisture was not absorbed.
Thereafter, a semiconductor device (MAPBGA) was obtained by division using a dicing
saw having a body size of 10 mmx12 mm. The obtained semiconductor device was
subjected to a hygroscopic treatment for 72 hours at a relative humidity of 85% at 85°C,
and then subjected to an IR reflow treatment (260°C, 10 seconds, 3-time reflow). The
peeling degree of the semiconductor device after the treatments was measured using an
ultrasonic-flaw detector (transmission type). Cases in which the peeling area of a
die-attach portion was less than 10% were determined to be acceptable. The unit of the

peeling area is %.
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Industrial Applicability

[0049]
Since a liquid resin composition of the invention has favorable wet spreadability,
it can be applied to chips having a small thickness. Accordingly, a semiconductor
5  device having excellent solder cracking resistance can be obtained even in a

high-temperature environment due to an IR reflow process or the like.
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menber and contains a (nmeth)acrylic copolyner having at |east a

radi cal 5pol yneti zaBlgeid wesiotdoompabitign edpcht aslthares appoicopductor elementter eihpat
the (neth)acrylic copolynmer having a radical polynerizable functional

group contadidtfonah&ber(aie hitaizs vil(Blcth) &Syl €SI drhantigHpRAKe ralliaxi Ng a
| i near or branched al kyl group having 6 to 9 carbon atons in an

anmount 5 of ,dQ %810 At tivhX0aplu e[gtaisglgl?(ggnst ituent nononers. 10

2. The liqurd resin conposition ac I'ng to Claim 1, wherei n
t he radi cal pol rizabl e functional,group .of th agma h%a_cr lic ..
copol ymer i s’ at Whegt e Bt e ChPrpaiT ReRg st SRbrid e fncgona
(meth)acryloyl group, a (neth)allyl group, a vinyl group, and a
mal ei mi de SEUGFHNLARS alkyl (meth)acrgateppa CPRYRER! FOEPReE # Hipgsy or
according to Caim1l or 2,
branched alkyl group having 6 to 9 carbon atoms in an amount of 10 wt% to 40 wt% of
entire constituent monomers.
10
2. The liquid resin composition according to Claim 1,
wherein the radical polymerizable functional group of the (meth)acrylic
copolymer is at least one selected from the group consisting of a (meth)acryloyl group, a
(meth)allyl group, a vinyl group, and a maleimide group.
15
3. The liquid resin composition according to Claim 1 or 2,

wherein a functional group equivalent weight of the radical polymerizable

functional group of the (meth)acrylic copolymer is 1500 to 2500.

20 4. The liquid resin composition according to any one of Claims 1 to 3,
wherein the alkyl (meth)acrylate which is a constituent monomer of the
(meth)acrylic copolymer is n-hexyl {meth)acrylate, n-heptyl (meth)acrylate, n-octyl
(meth)acrylate, n-nonyl (meth)acrylate, 2-methyloctyl (meth)acrylate, 2-ethylheptyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, isooctyl (meth)acrylate, or isononyl

25  (meth)acrylate.



wherein a functional group equival ent weight of the radical

pol ymeri zabl e functional group of the (nmeth)acrylic copolyner is 1500
to 2500. 204. The liquid resin conposition according to any one of
Clains 1 to 3, wherein the alkyl (nethyY&crylate which is a
constituent nonomer of the (meth)acrylic copolynmer is n-hexyl
(meth)acrylate, n-heptyl (nmeth)acrylate, n-octyl (neth)acryl ate,
n-nonyl (neth)acrylate, 2-nmethyloctyl (meth)acrylate, 2-ethyl heptyl
(met h) acryl at e, 52- EhaliHexsain corapos) Hordpcandang togap eng pf Chamnh) ety at e,
or sononyl 25(neth)acryl ate. 28 5. The liquid resin conposition
accordi ng to anyhersn the tidrmiossttiig sdhedive whiepeditiort totditreatrierssedid ergnore
adhesi ve conposition contains at |east one or nore | ow stress agents.
6. A senm ¢opdiedsQioegtevi ce which is produced using the liquid resin
conposition accorgi ng to any one of Clains 1 to 5 as a die-attach
materi gl or a material for adhesion of a heat radiation nmenber.

6. A semiconductor device which is produced using the liquid resin
composition according to any one of Claims 1 to 5 as a die-attach material or a material

for adhesion of a heat radiation member.



