DESCRI PTI ON CURABLE SI LI CONE COVPOSI TI ON Techni cal
Field [0001] The present invention relates to a

W@ oalobssesi | i cone conposition, in particul ar, POT/aP2007/074611
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curabl e silicone conposition that is characterized by
excel I ent handl eability and reduced oil -bl eedi ng
during curing, and that, when cured, forns a cured
body of excellent flexibility and adhesi on. Background
Art [0002] Cured bodi es oBESCRIBTHINcuri ng
conventional curable resin conpositions, such as
curabl e epoxy resin conpositions, etc., used for

seal i ng METHOMORPREBUETING CHDRPUCTIHE QIRCEITEBONRH C
devi ces are characterized by a hi gh nodul us of
elasticity and therefore by high rigidity. Therefore,

t f suc di es,in.conjunction with electrica
o?§%¥§§?$8%F3°3@@@%%§P¢§m%%%ociated wi th probl ens such
as devehieppplidatioh ifiaflapplicaeivg, filediualerd®y & 90S §UNH@Y claiming the
condi tions of thermal expansion. Another problem

aBensdit rusdraft 1o Ihd) Bde IO éhe ddingf datere of Japanese Patent
af [ iyl ' '

PRI 98af SSRRS PRI 47 00 Phablf s s s
formation of cracks in the body of the cured resin or

g in the interface between the cured resin and the
e?E@%?ﬁ@ﬁﬁ“@P“@Fectronic devi ce, which in sone cases

may | epgk pRsARShVARDA P8afRf td Iaemétﬁ&l)%ﬂ)}dﬂ%cﬁgvd ftﬁ&er,circuit board.
[0003] In order to reduce stress that nmay develop in
t Morafspecaincatiyi e enlventioe delbioslite s mdthodvaf podygjes hedndctive circuit

epare,a curable.silicone conposition fram an o
SRS Eadteln o, e Pk RBRsL P Biectadnal & BBk Pryctiyg fipuit on a
fgﬁn@ﬂg@ﬂ@?gﬁﬁgjloxane resin (see Japanese Unexam ned
Pat ent Application Publications (hereinafter referred
to as "Kokai") HO5- 105758, 2005-154766, 2006-306953
a = 954). However, when such curable silicone
c§%%§§$$F§%§~are used for bonding parts of electrica
or el ekt rewBhiC yekey,i pested tWigingr Bédrévith eirkuibl adingdfosthed on an
some coggonents of the conposition to the outer

siNSpiRtRs sybstiatrosuchi g @ RIRYIC SYbBIAER rAsCEERIRC YDYTA G, 19 2 agial substrate
Chi _ e - dewi e : ‘

oSSR S, Rt 008 R MBEE b i
c eleptosnit icoouitshizyt salderigaelenttonid cepdngnBXikel ICeddvices, semiconductor

handl eabi | it nd .reduced, oi | - bl eedi urin uring,
AFRIPEHERSOTn i DORERT PO hE e R een WBE Dt
f1 exi brd bbyd MRdeAA4BRHhAY of HRERHBHR RinpoRURId HBdetermined sites

[ 0005] A curable silicone conposition conprising at
| endke cinaitf patiepuiimgerasalpaikintlgyer kG gsdderss fiyrmedgs advance on the

(A) can oxy-eont ai ni ng organopol ysil oxane; 0.1 to 500 .
o RR R RaSRRE el LA GRRRL o B URRR Or Dubts Patse on it
O pfeletetmih@d eRafrdsic Bym tsQire frfohinR8 a_ﬁﬂiedie@id@d‘?&ﬁtﬁétﬂ,eand the thin
type curing agent. Effects of Invention [0006] The _

cevlden leyey or e ibincsoldspdaver end spldenpasiy axsereflovpd emestablish solder
i%o@%&ﬁ ent in that it is characterized by excellent
handl'eabiTity and all ows significant shortening of

cur i ngRedently alierdeas daae aafentaud i fog sdldempeir@litubeardsPol fin@dpitch for

body. of. t he conposition is |ess subject to )
c&H%‘/‘&Hﬁ"ﬁH’tgi ertioBlcRTedIEY | Mrnyetins pit¢hsconppnentg such as 0.3 mm pitch
F r j t (o7r JYANOI<E |t .
P R P T (ki S EeckBERA o OFS mim piceh
déCel @itip Chpsrec imuatedal Terefers, wadelfine hadefidomcdte ablder circuit
t hermal expansi on and can be bonded to vari ous

substrates. Detail ed Description of the Invention

[0007] Let us first consider in nore detail the

curabl e silicone conposition of the present invention.

[ 0008] Conponent (A) is a main conponent of the

conposition. There are no special restrictions with

regard to conponent (A), provided that this conponent

IS an epoxycontai ni ng organopol ysi | oxane, but it my



A-R 5- (R4 2SI O nR4 2Si -R5-A. [0009] In component (A1),
R1, R2, and R3 nay be the sane or different and

wWGe onShTdskt € substituted or unsubstituted nonovedEM2007/074611
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hydr ocar bon groups or epoxyz contai ni ng nonoval ent
organi c groups. The aforenenti oned nonoval ent
hydr ocar bon groups can be represented by nethyl,
et hyl, propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
peatterhs thaexyh acamrsodatd amchafikey pitgjr ereplseing demapdedt il solder circuit
c¥clahexyl, cycl oheptyl, or simlar cycloal kyl groups;

allyl, butenyl, pentenyl hexenyl, or simlar
al kenYMegfo@H B¥ch 43 &YA% YHot AﬂlD@velu%') %ﬂhﬁ[ng%%h a paste of
groups; benzyl, phenet phenyl propyl,” or simlar .
as@lﬂkrypovgieo gr(ytthen mfknrangltmyd: used-te iivror thpsoldgt ¢ircuit made of a solder

L AT Tl S T —

espwever| ltis Tﬂ'ﬂtﬂ&)ﬂt ta Nfdri e thydk &fl@étpl‘iyerEmﬁéVéé@fhEHﬂeOingga fine pltch
nonoval ent organi ¢ groups can be represent ed by

2 pgtsra F%gy‘él{th’ylth thg )gyﬁ, g§s\der paste printing method.
4- gl I .
g (gsvgmgegg%ggg mﬁ{&éqk;@r <tk ?4, A g(ggf,i@gegtgxcy%%%ﬁie eration of

cyligrohe kel circpit ppyyérn, etc, which comprises imparting tackiness to the surface of a
oxy-.3-nmet hy] c cloheXéI) 2-met hyl ethyl, or

srzigthuatw ﬁgﬁw& B ANIAda Me P@dp@%hdazreactlon with a tackiness-
0 8- Y,

I B GRS LOBL g B8 7B iy o o s
atle ptigted doxipg| lbgalrd ao dnelp they sgldéroandi yorai ithd solder circuit, has been

eéggﬁ’%%§§%9@%6%@ ﬁ?zghggﬁ&Bf@ﬂaéhbln t he above

f or nul @he AetHoBaTtatth¥ingh QUIREr HLRSAD Aeth PRinkM \legl%oar@&lgclosed in
R are the af orenmenti oned epoxy-containi ng nonoval ent

ofgdnHEL @H@ﬁé Is § do1wpeesh t hleis atsthad Sopreiea cauges tl&,ﬂmttachment of

2908 S 12Dt 95 MR, iy AR g or e

bpoRaelabE aﬂ‘hbreﬂfr@ Upsvet procésén Whidh&hé pﬁﬁteti heiriag )bbard is immersed

groups anong al.l groups designed by Rin one nolecule .

i é“ Bt (9B $kisH eavgdp atas tthe Aidsr RPWET &9 tthee fackiness-
WRFdrfed2aRE D tfe erﬁlﬂﬁ I'ids SeRTdid sled é C%II Q)?ample to JP-A 2006-
ani cal strengt the cure y of

c@ﬁ&ﬁgbtlon It i's reconnended that such aryI groups

conpr | ]31e h%hen oq: %r 0 ps%%&oﬁlhhggt@gfl,?gg{gﬂmgxe c1rcu1t part of the
f %hh@d" \K}ng‘mﬁtd hsoﬁl%w&i fo ?ea& QitR:a fibStalles s&)clfgas Q réphthotraizole

+ Cc = Her 'a" is a nunbe
sldmtch etOp‘@nneamwg@ c@tmpsl,em ox ahe mataltis pagp rae@ éhn e@lldb!y powder is

S vt PR G BRTRRDRLo! i R ES el T adisiye force of

pltlﬁ§ afetal @aﬂipmemﬁumﬂels WIRCEHIE Wiieh MiaREsOt Siecedddly RESBI¢E @he solder
this will inpair handleabiljty of the obtained

cORPAS 1o A tagky 4r§a ProdRnthyeaites dmparaing tackingss so thengjequit part of the

t 0 a
afrisACpichlg BRart CThBRAE, 18 BRADhplCRas f DelmicHedbgtween the
Fyprdadesy ﬂbmﬁpartutg tackinassntenthe R:lrtllnabals fodwke ptistepeviciaptbagal and the
of siloxane units represented rmul a: R2 2Siq.2/ 2

ProfFesy efettagiyng F‘&/%OE‘EWPHV"Q“CT&&B% tﬂgﬁy afget hMAseoYeal i B Throughput

. f

EF’&S‘E‘?%%J%&W ek R GSEIS R GERROR) a8 problem with
prthey i ef@ipnieat,c nackehebsdypasieth bearde| henmutate hami dhélr tackiness gets
strength, "b" should be a nunber that satisfies the
following condition: 0 <b < 0.6. In the above
formula, "c" shows the percentage of siloxane units
represented by fornmula: R3Siq 3/2. In order to provide
good handl eability of the conposition and to provide a
cured body with good adhesi on, good nechani ca
properties, and flexibility, "c" should be a nunber
that satlsfles the follomnng condltlon 0.4 <c <0.9

~NA N —y o - .



strength of the cured body obtained by curing the
conposition. Furthernore, conponent (Al) may conprise

wERsngseopol ysi | oxane of one type or a m xt urecoir2007/074611
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or ganopol ysi | oxanes of two pr nore types. There are no
special restrictions wth regard to the form of

conponent (Al) at 250C5 and it can be liquid or solid.

When conponent (Al) is in a solid form in order to
udinfioishédy Wier thisvhigpens, Hebecoarspareskssry t6 QBRI el taCldhgss of the
nay be di ssol yed. in an organjc solvent or heated. Use

of T§j RATE G fted witing;boards. f or m at 250C i s

prefer ' ' af - bet .

Compoundap PR HERIPRIBhIA iR pEKide,q method that ensbles the
s paodthiprodustion of ¢omdsctivietcircuie eards by ptdienginesthe astentageof tackiness

nmol ecul.ar i ght, of ¢ onent  (Al), . but it my be .

" Brifn ob FRci Bt 6F BRoPaed HHEtd DOnLE. PetsBEG: pymissibl
10aRR0, tilé Heblethl thef proBRse T fufpaidg0fckin®Q1R)] thEN&ircuit part of the
af orenenti oned conponent (Al) can be exenplified by

oPHataé parips boasd ané she pracesarof attaghingsenides popider toethe tacky area, and
f [ bel o where "a", "b", and "c" are the
sg{ﬁlewégggg%f#ﬁgs “g%)géee%sut where "a" and "b" cannot be

equal to zero; "c' " and "c" " are nunbers that

satisfy the followng conditions: OK¢c¢' <0.8;, 0 <c"
<Dypclpsigg of the Inyentione™) < 0. 9: and 0.2 < c7(c' + c¢");

"G desi ) _ Jj e : = ) i
12, RS LU B SRS, i of v
[ Byeitdpptons dhed hasdl bl dokédd prdbinBH3 )R skorQkH present invention

H5Si 0, 3/ 2]c.[G(CH3) Siq i/2 CH3) 2Si 0 2/2] b
%%ﬁeﬁoéﬁ%ﬂ%&r qcm))z 553 :/2%2 Hc:Hsgzs:o 2/2%b
CBHBSI 9 3/ LR/ i ' S
5o/ b T afnd (FRhting £ LI eRIP Sl b8E, porisith imparting
[ GeRiBEB BTAjgh" tHeEiseHe) 2 Bckingssamp@singSta@eind ' to[ CHagace of the

(B S ke WP oot R st e o the tacky

Waieh #RQehed He@tiﬁ%lﬁheﬁﬁﬁrﬁt@dj vafin® HRRRY /L meR tAE s6IABPRNESHN a solder
(Al) . For exanple, the follow ng nethods are

peisaiitp | vehergin )the pristedowiring, basrdcis kept at not more than 10°C after the

phepyl tr.ial koxysil.ane and al koxysilane wth

CERYeah P BRBoERe s R eeiiet i sfipled e g

3- gl yci2gl ox ety bf brdEREMEXY SbhdRBvO kircuit board comprising imparting

2- (3, 4-epoxycycl ohexyl ) ethyltrimethoxysilane are

staskisessethreughc hehyser of yzekipessdmpativgdemspaundnto ¢ Bprface of the
. Al . S| ving th

apotive el S s bORE, WBhIE o Wiaer pydsr o the tacky

gaegpasndath@n cheafihg b pisted avifing Goardoenmph| 148 isbld¥aae form a solder

obt ai ned by subjecting a phenyltrichlorosilane or a

pRIEF heeen theypsintesdwiring beget i§ Ikgptain; aoliuighat not more than 10°C after
c ' j t ohQl. | i on

; BRARASAN RlnP e R e R PEREERAAR T 1 oo

out be@)ahe negthadl ef prodiiding a kasdRPIOX YirGwinb@drdiadébrding to (1) or (2)
nnnovahggt,organlc,grqups and an organopol ysi | oxane

haRavsg Wdierein: & E?&h@s%f-lmpaftef@eﬁpraﬁwg GANERR @PE By more substances
SWAERGL IeRsh BrBNERbT BORINAE O5f | i ivati i

0 enyﬁ (et koxygwgng&%g&hc%-ﬁg ? {llgllﬁlg?oa{% dderlvatlves, benzotriazole
c denhanises, iimidazole tdea vatives ceneintilazo 6l denitahy s mhavcapsobeaosothiazole
or, a simlar, silane hayi a silicon-bonded hydrogen
aflgfiyatives a%‘g henzh ,ZOF%Y‘W%E CfScopol ymer of a

di met hyl si | oxane and a net hyl {2-(3, 4-

epoxycycl ohexyl) ethyl} siloxane capped at both

nol ecul ar termnals with trinmethylsiloxy groups or a

copol ymer of a dinethylsiloxane and a net hyl

(3-gl yci doxypropyl) siloxane capped at both nol ecul ar
termnals with trinmethylsiloxy groups and an

or ganopol ysi | oxane prepared by subjecting a

phenyltrichl orosilane or a phenyltrial koxysilane to

hydrol ysi s and condensation) is subjected to an

. o o o



followng formula: C6H5SIi g 3/2 are subjected to an
equilibriumreaction in the presence of an acidic or a

whamso7gsat al yst. [0015] In conponent (A ), thepgr/oemer/orssit
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designated by R4 may be substituted or unsubstituted
nonoval ent hydrocarbon groups, which are free of

unsaturated aliphatic groups. Specific exanples of

groups designated by R4 are the foll ow ng: nethyl,

et hyl , (4 rThpyhethod ofprodyding n-condydtive sercuibbbarld, acterdinigytb (2) or (3)
pentyl, hexyl, or simlar alkyl K groups;, cyclopentyl .
o EEPSEIT 15 SPTRPRIBGA Of B lghid inaphiEh dhecBamisd v aard is kept
PRERDE Imord Ha¥110°%¥ntlis n@beRi ' i
phenetnho;f , apheny’l pI)l r 5?)131/ ,beg)lr“m st{e%elegglg g?rgéiiip&g?fgﬁggé{dlg

chl or of®) dihg Imetihd3ofPproducingo capiuotvd circnit tiard Acbrding to any one of

hal.o ated al kyl. grqups,. Most preferabl e are al kyl .
g%dgz‘g aijgﬁ?e alflg?qlsllgqﬁjtcﬁﬂ 1ndylgﬁlb e Hrwt%h%lr%&?érJ is }ﬁept is water.
for mul &) Tie methd & pradiRitig QE&ﬁﬂbﬁvgéi%ﬁ’boﬁngcﬁfding to any one of

et hyl ene, nethyl et hyl ene,” propyl ene, butylene,
p€bt tpl @hewhéremythe mpeocess ofi sitadhing thel sojdeenwvgleotip the printed wiring

et hyl.eneoxyet hyl ene, . et hyl enegxy | ene,
e%ﬂ%ﬂé%%%?%ﬁ?gP%ﬁgﬂ“gﬁ@ﬁéﬁ@W%ﬁ§ﬁB%%€%%%@?'or a simlar

al kyl e(ms Dhy aﬂldth@cﬁ&lq)r@ﬂ@ﬂ%' a F’élﬁfueﬁe@l:ieaﬁﬂfbaadl Eéfdoedlﬁg to (6) above,
groups, in particular, ethylene groups. In the

f ghgigimytheligyid;is wateri nt eger, which is equal to or

gr eat efg, t [ r : . '
ol yret®) JAEdn Lo WouEtat EROEAERNE ofoHEbAE Bharding fo © or )
i abdvepwiredein tire belder pyiwdeh abriventrativmih e juedvsam. Hito 10% by volume.

i mprov ]flexibu ity of .a cured body of the .

conpostod 16 methy rrsedusinge eepdirFtiveCienuitdhoard aqcotdipghto any one of
R (RS IoRE oy RR SRR IR ipef 8/eL4rthe PG bt R ol powder a
r degmenflgthchingttha sodder powdento thcrbrixﬂt’(edsvirimg beard éeih th®fange of 30
[OO} Furthernore, in the above formula, "A"

d&fYyfat es a sil oxane-residual radical represented by

the f oL oW BGnAEY fotwsf Qr . B 2hd ¢

(S 0] NG BrpneNie 86n Hichys! 8" Bl pbcififsibtel Gl time between
upsbsses i thedprodumtioal @ ryirinitedd wixirey boardg haxipg tfimatciicsit patterns and
RS LT Bl R B St R BB o such
agﬂn@a Peing| Hodrd¥ES Vddubin@ URed 18F fepRbRESH@DLE aribig!f6in problems
above fornmula, "X" is a single bond, a hydrogen atom
awihdhpegupmeriaanddhelikk4, an epoxy- cont ai ni ng

nmonoval ent organi c group, or an al koxysilyl al kyl

group. Goups designated by R4 may be exenplified by

t BestMoe B oapfingsudhy Bivealisye. The af orenenti oned
epoxy-cont ai ni ng nonoval ent organi c groups may be the

same ashe pessentgeyenyiont isgdesgritred betow, @ecqrdingTiqethe sequence of the
a ' yl group can be exenplified by a
t?hﬁ§¥ﬁ%t%§?%$lethyl, tri met hoxysil yl propyl,

di met hohkey predthd vdriidgybqardyxglevant to the present invention are one-sided printed

met.hoxydi met hyl si.l yl propyl., . triethoxysilylethy], or. a
tm%éa%_ $i ﬁ‘%-ﬂ%ﬁyﬁn@? otiging Memﬁ%_y?rs gringgewiring boards,
ghRkiBIpaAGD aliBHg BhardS of theOME, RRIBIE Whbe beerf pRipB2U Sy forming a

bond, ich is uSed for bonding to the group
destuhpdtedn imaddpf & contduetivaf materrelrlikiecnmeltal, etc on an insulating substrate

di or.ganosi l. oxane. .Furthernpre, at |east one group in, .
o B3 B PGS Gl AP eP G ErpR e RRer, A laminate of
epoxy-cont ai ni ng nonoval ent organi c group, preferably
such as a gl yci doxyal kyl group, and nost preferably a
3- glycidoxypropyl group. In the above formula "d" is

a positive nunber, "e" is a positive nunber, and "d/e"
Is a nunber ranging fromO0.2 to 4. [0017] There are no
special restrictions with regard to nol ecul ar wei ght

of conponent (A2); however, it is reconmended that

mass- average nol ecul ar weight be in the range of 500

to 1,000,000. Also, there are no special restrictions

M Y o g Va o, P



parts by nmass of conponent (Al) . If conmponent (A2) is
added in an anmount | ess than the recommended | ower

wo bovsfo7sebhi s will impair flexibility of a curepchoeororasit
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20

produced by curing the conposition, and if, on the

ot her hand, the content of conponent (A2) exceeds the

recomrended upper limt, the obtained conposition wl]l

have increased viscosity. [0019] Conponent (B), which

i 8 caraphevo|dtler tsybsiratel on rgmagé sheet, rexamtm,etaﬁ lidse enmmyal coated with
s of conmponent ( and is us d for curin

c ﬁ%gcspf | GHAME gtcagé‘ﬁ{‘ml o Elb‘ﬁ"p PVeRGen ccﬁgt‘%ﬁ RBPligq to the

Ofkea cHRILRCAM 1€ tlardsCastided R, RRRARY icoil ¥Alfi &'s bQ’EQHﬁﬁ wafers, etc.

Conponent (B) can be specifically exXenpli

phenol Amoygltheser e ds prefasale 60 usothsl Ia‘ﬂsemtam\mntldm sqoheaml bumps for

USRI Sy NS PRSI s g

O r ganadsi thepadsentt ifdéntioAN{adkiASss| 1@ nﬁﬁzﬁ‘téﬂoﬂoetﬁé' lserfade dfad8 lconductive
two phenolic hydroxyl groups. I's recomrended t hat

tﬁéwétqewa? epleresaid uastntesk W@paré ﬂwgl@wreagh@ruwth a tackiness-
u

b St SHEIREEP Bt U8B R, e primed
t Mringh‘daai isdfeaqah enmlelt (th&wﬂe@ wﬁrsgfdimpﬁsdtdhmtl@ieﬂ efl theircuit board.
one é@cule s not exceed 1,000 and, for bhetter
react i vYRRyT ! HBtm%ﬁc@éﬁﬁ 80 CPWU]’C sngieral to form a circuit.
PHBWe$dr0 eroéorﬁhgtw&oﬁfa{e%ﬁ Rend i rhlt?cr & 9%4);?% Y qﬁ? )&’ésent invention.
groups in conmponent (B) I nproves exi Ity of "a
cAngdobdubyive bhatemal dthb sudfage ofywhivh mnbmaiadé aackyi by ke tackiness-
reconmended. t hat,.t he 8r anosi [.oxan res nte X

\ rﬁgle ﬂ materials are

¢ PSR SUsrpo elitished  Bfemspn, berpse S X

SuBGtadcdstohfathiADRY &nf N‘i-‘)%' foldériflo Qe @UPS t hat ar e

desi gnat ed by may be the same or different and

r epr esBift taglipessiimpaiag spmppgndese tiw thedprasend invertion is preferably a

hydr. u nov Lent o n s_that
c%% t‘%ﬁﬁer g e%%[ % 'Ey r oxy ?%anﬁgs er‘%“i %g 8?'39?@05083 egpnsisting of
nm;xhﬂﬁitmrbldwy dél@@ﬁiﬁ/b@n Enaotpigzetay degivhiiss amﬁl(ﬁﬁol%hod@lvatwes
eé |2@§d above, of which al kyl . groups and ary
%Hgl %eiqugpylypsnépﬁy¢pt@beggﬁ§hlgﬁ@e pqi@mapv% oqpfgls benzothiazole
f bl a p
o R T iRy, Qg Gl Sl crR Rl larty srone
f efifevt baeoppev,cut bely@an uhpart faeheesfsmas biheneondRztivtanatgrials @s well.
bi val ent , or gani c. grou ch aset hyl ene,
met hy %8t hg, |pgeﬁ§nt 1'5? B eﬂmtvp@ﬁ% derb\@ﬁlfv?p%}:@resented by general
hexwbRNg): or simlar alkylene gr oups;
ethyleneoxyethylene et hyl eneoxypr opyl ene,
et hyl enoxybut yl ene, propyl enoxypropyl ene, or simlar
al kyl eneoxyal kyl ene groups. Preferable are alkyl ene
groups and, in partkgyla55 propylene groups. [0021] In
the above fR8 | as, an integer ranging fromOoO
to 1,000, prefersbd

to 20. If soru.

r0 300, and nost preferably 0
t he regonmmended per limt,
this wllRj2 ooundIHQHMAth co ent (A) and

i ndustrial hanH ; 0H22] Aforenentloned
conmponent (B) is ‘«enpllfled by organosi | oxanes

repr esent ed the fornmul as given bel ow, where "x" is
an integer froml to 20, and "y" is an integer from?2
to 10. DESCRI PTI ON CURABLE SI LI CONE COVPCSI TI ON AND
ELECTRONI C COVMPONENT Techni cal Field [0001] The
present invention relates to a curable silicone
conposition and to an el ectroni c conponent. Mbore
specifically, the invention relates to a curable
silicone conposition that is characterized by
excel l ent handl eability and reduced oil -bl eedi ng, and
that, when cured, forns a cured body of excell ent
flexibility and adhesion. The invention also relates
to an electronic conponent that is sealed or bonded by
nmeans of a cured body of the aforenentloned

g,

o " e



devel ops under conditions of thermal expansion.
Anot her probl em associated with the use of cured

whoaisesscef the af orementi oned conpositions i s bCTEP200M074611

10

of the electrical or electronic conponents or

substrates and formati on of cracks in the body of the

cured resin or gaps in the interface between the cured

resin and the electrical or electronic conmponent,

wiihefein each@lﬁﬁlaaslh&ndme[nﬂaa@ ﬁepredaﬁid i igdrogén gtf)ni; ae alkyl group or
respgctive c onent s 0003] . In order to re

sfp é@m ﬁ&tupﬁﬂgyemaem Hp preferaRly atote pihen atea. EuBedCl L a cyano
befjupSan drhin 1ﬁ$gg§sb b@p Prepare a curabl e silicone
conposi tion from an epoxy-cont ai ni ng

or ganopled napiHotnianote demyatvecis reprgseagdibly deoeral formula (2):

or ganopol ysi | oxane resin (see Japanese Unexam ned

Pat ent Application Publ i cations (hereinafter referred

to as "Kokai") 2005- 154766, 2006-306953, and

2006- 306954)R7Hbmev; . ﬁg)such curabl e silicone

conposi tionsare used” for bondi iy parts of el ectrical

he pmMokl em of oil - bl eedi ng

wposi t’dh to the outer

of some conpone

surface ofRfhe ,Ibnd 9 s
contam nates t oApa t is an object of
the present inve oh tO\J¥Ovi de a curable silicone

conposi tion tqg% is characterized by excellent
handl eabi l ity d the posskhidity of formng a cured
bodyt hat is characterized by reduced oil -bl eeding and
excellent flexibility and adhesion. It is another
obj ect to provide electronic conponents of excellent
r Y, C
et tlehior R SRS HidRpachily Ftkdsts o R lecl Udin. g ko roup
St ac aﬂctexycgnqnqshamngt 1ctonis, ipsefagbht 5 Itealst cattiom 4tolmsOR Bg CL, I, a
co onent s: éﬁé‘ an or nopolysiloxane t hat

|5‘i%“ﬂ AN BREOSP lﬂrén PEXBt two epoxycont ai ni ng
unlval f .he
ol 1 o e L e T W3 s
may be the sanme or different and designate substituted
or unsubstituted nonoval ent hydrocarbon groups or
epoxy-cont ai ni ng nonoval ent hydrocar bon groups;
however, at |eg 0 kﬁ % of the groups desi gnat ed
by R3 are aryl groups;,and where "a", "b", and "c" are
nunbers that samisfy the fol |l ow ng condltlons 0 <ac<
0.8, 0 <Rhk6-8 0.2 c—<RQ.9®;, a P + ¢c = 1) and/or
(A2) a diorganop si#oxane of the follow ng genera
formula: A-R5-(R4 O M4 2Si -R5-A {where Ris a
substituted or unsubstituted nonoval ent hydrocarbon
group which is free of unsaturated al i phatic bonds; R5
is bi val ent organic group; and "A" is a siloxane

dual ra sen ed py .the foll ow ng average

Rerciio ot o R4 kaIdok] Bsp e qeaIFRF e dbarasn om, an alkyl
t@ﬁ)u%%n amofal;%ydas%alhg\ﬁo 1@n§’refa<abw§ t@lé'cé}%ﬁat%%dF Br,CL 1, a
hydr ogen atom ~a group desi ghat ed R4
€ pYAlY-groip an nmn@ growp\cailan H grayani c gr oup, or an
al koxysi | v] al k however t, | east e oup.
desi gng % nﬁgpuﬁ%o@e %ergvﬁgv?‘rbsl rgErﬁFeél?'?dsbyageleWEFoemg‘%h@?' at
| east two groups designated by "X' are
epoxy-cont ai ni ng nonoval ent organi c groups; "d" is a
positive nunber; "e" is a positive nunber; and "d/e"
is a nunber ranging fromO0.2 to 4), and where "m' is
an integer equal to or greater than 1}; (B) a curing
agent for epoxy resin; and (C) an epoxy conpound
represented by the foll ow ng general fornula:(where R8
IS a substituted or unsubstituted nonoval ent
hydr ocar bon group having 1 to 10 carbon atonms; and "f"
is an integer fromO to 4.) [0006] Furthernore, an
electronlc conponent accordlng to the present

o, s o T




conposition can be bonded to various substrates,
possesses excellent flexibility and adhesi on, and

wdensloogsss r educed i nternal stress under the ef pectip®b7/074611
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t hermal expansion. Furthernmpre, because el ectronic
conponents that are made in accordance with the
present invention are sealed or bonded with the use of
cured bodies of the above-described curable silicone
conposition, these conponents are characterized by
excellent reliability. Brief Description of the
Drawi ngs [0008] Fig. 1 is a cross-sectional view of an
LSI as an exanple of the el ectronic conmponent of the
i nventi ok 1 Ref erenBd $uneral s: 1 Seni conduct or el enent
2 Substrate 3 SEHEP#rId 4 Heat spreader 5 Bonding

2

el ements 6 Hea 3 HrdNel enent 7 Heat sink 8

Heat - r adt h#i @ t Detafd edgpgcripgjon of the

I nventi on [0005} 8 i st consider in nore det ai

a curable siIiCo-- onp03|t|on of the present

i nventi on. gg %J Cbnponéht (A) of the conposition is
a mai n conpo At of the conposition. This conponent is
(Al) an organopol ysil oxane represented by the

foll owi ng average unit fornula:and/or (A2) a

di or ganosi | oxane represented by the follow ng genera
formula: A-R5-(R4 2SiOnmR4 2Si - R5-A. [0011] In

campeiteedch (OAR13 tRR17Rddepdidbnttd rof¥sches 4 hirs@eitaté, an alkyl group
different and constitute substituted or unsubstituted

nBhaw alkexy gigun bavang drio gt prefergblyep s Yl Scesrhami atomg, F, Br, CL 1, a

[ f orement i oned

g‘@“‘éﬁ’ aﬁ)‘é%f}g) r%%%%fr?g&g '% h be represented by
met hyl Theembgchptoberrﬂpmiazolesmpmmel is répréehiet by geserblfoythula (5):
t-butyl, pentyl, hexyl, or simlar alkyl groups;
cycl opentyl, cycl ohexyl, cycloheptyl, or simlar
cycl oal kyl groups; vinyl, allyl, butenyl, pentenyl,
hexenyl, or simlarrglkenyl groups; phenyl, tolyl,
xylyl, or Bgm 'yl grgups; benzyl, phenethyl,
phenyl propyl, o P &L sg oups;  chl or onet hyl

3-chlo I Tifl I im |
nal ogenatehSart b, Mosh pr of erabiE Bre alk

Most prefera are al kyl
and aryl groups,;\g 2 2t hyl and phenyl groups.
Epoxycont ai ni ng no ovalent organi c groups can be
represented byr3-gl yci doxy ethyl, 3- glycidoxypropyl,
4-gl yci doxybutyl, or simlar glycidoxyalkyl groups; or
2-(3,4- epoxycycl ohexyl) ethyl,
3- (3, 4-epoxycycl ohexy propyl, 2-(3,4-epoxy- 3-
rﬁ?‘I’ﬁVIfb%h é&ﬁwtyR@ln@Iq@yn@nﬂylreprewn@ ahydgpgen atom, an alkyl group
e 4 [ b I
0D RGN A e SO prerB s 6 Tl ARG MBS T L L
pcﬁnerg&nhp; amhmiﬂmegeulgro@ups)fhgmugl yC| doxyal kyl and
epoxyc al kyl al kyl , especially yC|doxypropyI and
2- (3, hee 69@;9{*9%40&1 Busfaty éﬁ'ﬁyqlerb’laﬂt’ﬁpéﬁ represeied dyogeaeral formula
f nula at |l east two groups designhated by , R, R,
ana R are the aforenenti oned epoxy-contai ni ng
nonoval ent organi c groups. [0012] In the above
formula, at least 20 nole % preferably at | east 50
nmol e % and nost preferably at |east 80 nole % of al
groups designated by R3 are aryl groups. If the
content of the aryl groups anmong all groups designed
by R3 in one nolecule is below the recommended | ower
limt, this will either inpair adhesive properties or
will reduce the mechanical strength of the cured body
of the conposition. It is recommended that such aryl
gr oups conprlse phenyl groups. [0013] In the above
formula, "a", "b", and "c" are nunbers that satisfy
the following conditions: 0 <a<0.8 0<b<DO0.38;
0.2 <c<0.9 a+b+c=1




Here, "a" is a nunber that shows the percentage of
sil oxane units represented by formula: R SiOL . Wen

wo baos/oesseponent is conposed of only sil oxane up@t/$P2007/074611
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represented by forrmula: R3S q 3/2, the present
conmponent will becone too viscous, and because this
will inpair handleability of the obtained conposition,
it is recoomended that "a" be a nunber that satisfies
the followng condition: 0 < a < 0.8, and preferably
the followng condition: 0.3 < a < 0.8. Furthernore,
"b" is a nunber that shows the percentage of sil oxane
uni tsrepresented by fornula: RR3H0 2/2. In order to
provi de R Bigs conpo wi th optymal nol ecul ar wei ght,

' $s{ﬁn éro bl eedi ng out fromthe

Y

“provy te the @yred body with
excel | dhi 3neqig al|l strefjgth, ['b" shoul'd be a nunber

ovlNng coni@dadMon: 0 < b < 0.6.

In the above fgh# "c" shows the percentage of

si | oxane un&gf represented by fornmula: R3SI0 3/2 . In

order to prOV|5e good handl eability of the conposition

and to provide a cured body with good adhesi on, good
mechani cal properties, and flexibility, "c" should be
awhenebeeach lvf R28 &b IRf6i iadepehdent g Iremesenty chyttogancatomDarlalkyl group

< 0.9. [0014] Th i al tricti i
et iRl SRUP bt o 35 BB et Ry St SaPerkl . o
OELARPI n AhiAY RPoup) oF HTOPNGBLp (AL) ; however, it may be

recommended to use these groups in the
epoxy - Agang dhesatcompawndst thedfenzétriszale dpovasives fépresented by general

AR PRS0 TR AR TRRS g buipee mser
I tackinessnol ecul e) should be in the range of 100 to

2,000, preferably 100 to 1,000, and nost preferably o
100 t oAmoog (the ¢ Heidazadsy detdvitives epnd gthenthenginiidazolss sderivatives,

t : r L f_th V

¢ PRt 0Py BEREIROFBY deUal frilld (sl Ee B B, piso those
f having mereccatpasitbme in ROhtd RE7 géreedilytiared hightr fabeiness.
epoxy-equivalent is greater than the recomended upper

limit _,Xg’ﬂpg ki en?ﬂtbggz?lecﬁv%fbw iaclfl gerivativey SRRy general
a r ; B,

R PR I A TR DA R R 26 B GraBle

Fur t helnntbe epreseotninemtinn, @Alpstnene afoipse mekiaess-imparting compounds,

or,ganoppl ysi. | oxane,. of one or. a m xture of. ..

o PR E o R Wt ResTeR i Bpiuied 3 wreaiy apigicpH of gbout 3 to
spee abed €WhdrC theOBSndlictiVe MBB@ it & tfe€alf @h Mhéganic acid such as
conponent (A%{ at 250C, and it can be liquid or solid.
Whedroghlemio etk sulyic acid, nnigrics eFiddof ghasphioric ogodkrmayo be used for
U m x._ i i 0 G nent.s, .gonponent ( . .
AL phL T K by oftehlt 1L WeeSOTRENERS acii TRBRE acif Shatic acia
obxdliti &id; amglenieatid] Bucdirid ¢l Carldabared act®Mayitie used.  Although the

preferable fromthe vi ewpoint of better ) )
c 6P utERiten; off the tagkinessiigparting | Gompoungd dpnot pEFdy spsirigied, and the
cpani cY . et i ; - ,
SRl A QPGS G085l Rl PTGy an
r deocorditibed dfhad usd)i svetdibrthe tpeefemblec rangade O 08 t60D% by mass,
10, 000,. preferahly from 750 to 3,000. [0015] .The

&%é‘ﬂg iTB E3FC B HSDN SHPNCER3tions AoWe Bk HpP .“fﬂiTélet pipperly form a

afons

OFGRYARA! Rl thAXRRE Sard B préfeRbleSRSR SR YR int of view.
forﬁrrgl as given beI’O\fv, ére " g", "b", aﬁ)cri ¥%¢Pl1g)#rg()tl}1]éew
sanme as defi ned above but where "a" and "b" cannot be

equal to zero; "cl1" and "c" " are nunbers that satisfy
the following conditions: 0.1 <c¢' <0.8; 0 <c" <
0.2; 0.2 < (c'" +c¢c") £0.9; and 0.2 <c'/(c' + c");
"G' designates a 3-glycidoxypropyl group; and "E"

desi gnates a 2-(3, 4-epoxycycl ohexyl) et hyl

group. [G(CH3)2 SiOLl/2]a [C6H5SI 0 3/2]c [E(CH3)2
SiOl/2]a [C6HBSIAB 2 ¢ [QCH3)2 Siq i/2]a [(CH3)2Si0

P T = L . Y 7 o~ N NN N



conmponent (Al) . For exanple, the follow ng nethods
are possible: (1) a nethod, in which a

w@bmsphdssd al koxysi | ane and an al koxysi | ane wi t FCT/JP2007/074611
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epoxy- cont ai ni ng nonoval ent9 organi c groups, e.g.,

3-gl yci doxypropyl tri met hoxysi |l ane or

2- (3, 4- epoxycycl ohexyl ) ethyltrinmethoxysil ane are

subj ected to co-hydrol yzati on and condensati on; (2) a

met hodA trelatmdmlt cehm&mata}ekmgﬁﬂy Ihégher Hﬁwrﬁgmttbmperature gives good rate

af enentl cont ai noval ent or ani c
S e R
We%&eb%hﬁﬁkﬂlﬁ&‘s'&gerﬁh% gHX d Eb&laht%t%' SARE tXkirfss-imparting

phenyl trial koxysi[ane to rol yzation and
coordpnwds thertype of suddpleetoed0tto G°CQeisigendrally zlm' puotable range. It is

BRE 0 8hsB ioSe D N ERR LS 5 s o

e Bty SGRIRbRE, NoRsidérmipotha | opBiatifhidl 2 Gerdy O BDuh thefdis no restriction
or ganopol ysi'l oxane having silicon-bonded hydrogen

aPB s prepared by subjecting a phenyltrlchlor05|lane

or a pﬂagp%l tr&le%é I%ﬁx)ylgil Illcaen(‘jaf ltOo toc§b0|a p%?%gﬁpi)ﬁfl gl:jtgg if?rg}] 8f copper

condens Fedelce Of

Ofong, #i thel @;ﬂutfoln| ﬁrmeﬁmhl@gﬂﬂ:esthhsl ﬁﬁ?h)b@snﬂﬁdefhyﬁh@gaﬂ tacky film
(4) a nmethod, in which a copo ymer of a

%%@@H% &1 Hhedate A gmeupeefifiim fopmatsory .
epoxyc
ey R FABR b B o U ORI e i
c opopoumdy it of pefalabletdyber) W)thlmesm,neic aherphuoy bf the conductive circuit

{ e GpEr e R i TG QR cckeap gposed oy the parts of
%mrm%mﬁ&sa{eesopree&@exeﬁeehytosmoﬁﬁéd ng a

phenyltrichlorosilane of a phenyltrialkoxysilane to
hydr oI Mh@rrm’rd gonduefstableoto apply shbjnesthet of praducing a conductive

Cg trcullt b arciJ (?%t)hg g)(r:%,?gx?tﬁg}ﬂent OH%W%P gWecga 129 g{n]g% ;%gtﬁclﬂgl |attachment where
{8nlg%n%n&lﬂﬂ?&ﬁpycﬂhﬁmis)anﬁblﬁém korsmkteﬁ@;@o @miduY&Ghdufar electrode
si  oxane and an

o%}é%@"ws gl B'xsg%ydf:’{vﬁgé's%mf Winew peasecingprigitesk wirkg boards by
f ﬁle sﬁ'}@[l)@?arﬁaE %L@meﬁ?kﬁé{ ggggly JhE S&lej l%eaﬁtlggttgc%e&‘?o each electrode
equi umreaction 1 n esence

Cp;h?l y%d, if thﬂ d(l)l(iﬁrl)ba‘d fﬂiﬂﬁﬂio(ggt aﬂte[thwdlt}ﬁfe ¢he printed wiring board becomes
cyc] i.cdi met hyl si | oxane and a_cy

{2 deteeiive B&éyetym RefSrE) thétﬁﬁ‘???""s faresandhe purgacg yaf | the conductive
ek ne@ﬁ QH&Y&H%@X'h)gAﬂ' #/@?tflﬂhﬂ?g i@ suitable . casg f for using the
or ganopol ysi oxane conpose xane units of

f ptodoetiangmétbodrof the pCEEHBINEnBOR are subjected to an

equi liriumreagtio n th resence .of acj di c .or

bl ¢ Heealyt Bttt 31 e R E et Royade; REk, Py Jtmdising the
dBshtgd HiBhl BYarlin MRYaBRnMASAdI HEIBResS imPAFHD Thi Paﬁxﬁﬂsolunon or
monoval ent ™ hydrocarbon groups, which are free o _

u ARMY10E sheespludionsinghé pn@p@w@ng lSpﬁédl fic exanples of

gr oup ated.b
et hyl Sngrgop%rf(mes%oi)lr{rgsg L fo 8 hlbet ylllrfac§ el gﬁt gﬂndu%/tnte {;vfmt by the
pefokashid hlé?h}éﬁ,, ther adHeBive &bro’é' &anl reiaOn/MSdh exsilgBP@NAtYdch the solder

cycl ohe cycl oheptyl, or sim|lar cycloal kyl groups;
pn@wgkr 0‘%30 [fgr abogy 1) |mingtes i ﬁpf(arfoarewmglpo ups othl *erqu?s when not

ok ﬁg%&n%lotge l%hx?@%g%o@m? P(%{gg E)Lr)c} &6€?n mgfl'l Ey tﬁ%Pre[s)edt invention, it

hal ogenat ed al kyl groups. Most preferable are al kyl
groups, especially nethyl groups. In the above
formula, Ris a bivalent organic group, such as

et hyl ene, nethyl et hyl ene, propyl ene, butyl ene,
pentyl ene, hexylene, or a simlar alkylene group;

et hyl eneoxyet hyl ene, et hyl eneoxypropyl ene,

et hyl eneoxybut yl ene, propyl eneoxypropyl ene, or a
sim | ar al kyl eneoxyal kyl ene group. Preferable are
al kyl ene groups, |n partlcular ethylene groups. In

o a o



exenplified by the sanme groups as given above. The
af orenenti oned epoxy-contai ni ng nonoval ent organic

w@emspsseemy be the sane as those designated byp@ilJP2R7/074611
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or R3. The al koxysilylal kyliogroup can be exenplified
by a trimethoxysilylethyl, trinmethoxysilylpropyl,
di met hoxynet hyl si | yl propyl,
nmet hoxydi net hyl sil yl propyl,triethoxysilylethyl, or a
t 1S pEcepawy)tei dasry pubiheinegr propessHoweateching thd sddsr ponder to the tacky

DBiRA ortft SIS SR EPBPetB e ReAHES GhEEn Of Hheor which the
deskimealieethed®® 1 N the af orenenti oned

di organosi | oxane. Furthernore, at |east one group in
one nolnethginsesgatsinyeritoad t(byetalx ‘the; eskingssc mpartesietosthe surface of the

e 0 novalent 9ank ¢ ou refe

CRONHZEOLLR0L M5 TR B0k S0 SRR s D EL APl bowa
3kerst! af Glotl moy@ﬂﬁayﬂmg rfRbdte ahacmlkggt@b@v&rfpaww a 11 bdafds may be
a positive number, "e" is a positive number, and "d/e

i §ept in@ifisein mngwngh iy mtmgenzatmsmhenf 01 ]is Preereblatekerp them in
t h t
SRR SR 890 bl SRR TBRREH BB e bour ca

manameraﬂgeswenlfﬁwlfaf ab@ltgilthobﬁs | Mn tdikerr woaR, @f tiOGonventional

to 1,000,000. Also, there are no special restrictions

wPraduetimmgthod, theaierbpipcess A vgehias soldappowderagole tagky areas of

t [ r

Cg%p%drrllg%tﬂlf Ach; t s@rfﬁ’%ef\;/a?lstggrg cf'anll&{ bé%%@ﬁﬁ%ﬁg ?(? ghmgs after the

otacﬁﬁets&s 1mPaxdedRaherPented Viﬁhﬁg BBix’dpd/herfea@Mihahapt(ﬂnctﬁfn method
onent E. ) i.s descrijbed i.n Kokai H06-56999.

[ 805 Present HEYeptigh,da% PRISHEGImE REok: LISt PFAFEHY ¢4Brbe extended to

CRBRAEAburk A THR Y emRAiPErleSier %&Jlﬁﬁ iffs &Elﬁ%ﬁf??‘r&ﬂﬁﬂ?n conditions for

conponent (Al) or conponent (A), or a xture o

bthertackihess empartingprospsscind lthe sedder ipowidenatashing pregay. d Rugthermore,

f;ﬂfﬁﬁ%@eﬁfswﬁtu}@&ﬁbﬂ}@@Eﬁt\gyﬁﬁﬁﬁlﬁcﬁ{éhPag r%;?r%ces\é\{l?lg of the printed
C QiR IR0 & WiH HinARBhéd ¥tkindd o ircrdaBy tHRR th@GeIgrended

t hat conponent (A2) be contained in the amount of 0.1
t o 800Thradetail¢sy reasons, fopthef tackihésy nbt tdomiishingaatt 130"Eyor less are not

f bl ts. b
TN CE N
( Avdth tinge BRHRE qhﬁ‘ht@tnveaéﬂaﬁg@s JreRSsurhRg, dlgk%hfti%ﬁ%m compound,

lower limt, this will inpair flexibility of a cure
b@@y we saudemothpsige rthafg sudhe lavo rtemaeratuses, wowl iprobably reduce the
e
D PLRCHAR, of . FRR) S0 MBS TS ol v i
mhhhdhave i ncreased viscosity. [0021] Conponent (B), '
whi ch |s a curing ent for epoxy resin, reacts wth
epoxy the peesgnt lewgisaeth@ ppAl)edém&ng Hoprdanithy tackinessggiparted to the
ﬁrffclérJf nt? gl?cﬁ;cﬁ%‘l’ Péullt 1|s ?@Qt %10% Mo eetﬁgwgdre{a%e tackiness for

I's agent be a conponen alns in

FT@| lefigdr aihavbefore ARAchidgU et sdlliﬁﬂpogxfdétl PSThd ﬁiwdf Elﬁﬁl't ofithi§ keeping

epoxy groups. The_ aforenentioned functional groups may,
béeRREEFIe if ithey frRezing femperatuifioh dhetaskin substanee Hingn keeping in a gas,

a o 0

gg}éﬁgs@ ng’?%{;ﬁ%g}l‘g R&@ér%g%régﬁg% llcﬁgg :agé 'tlfeﬁcgéggrr gl)éytlance when keeping
it 6 dighid. Qotefifg thY liduid &diperftiRUAsTe tﬁﬁlﬁrddlﬁﬁed)fwould not have much
phenol i ¢ _hydroxyl groups is preferred fron1the
Pgﬁﬁd?'h'thedﬁte%% taclagess; 41 Joggayen gyhem; kegping 4n liquid, control of
particular, it is recommended that conponent (B)

conprise a conpound that contains phenolic hydroxyl

groups such asphenol novol ak resin, cresol novol ak

resin, bisphenol A-type conpound, or a simlar

phenol -type resin; and organosil oxane havi ng phenolic

hydr oxyl groups. It is preferable to use an

or ganosi | oxane that contains in one nolecule at |east

two phenolic hydroxyl groups. It is recommended that

the eqU|vaIent anount of phenollc hydroxyl ~groups,

o I o o



hydr ocar bon groups may be the sane as those
exenplified above, of which al kyl groups and aryl

wq@r@spsseeespeci al |y nmethyl groups and phenyl gpoUp®007/074611
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are preferable. Organic grqups that contain phenolic

groups may be exenplified by the groups shown by the

fornmul ae given below. In these fornulae, R7 designates

bi val ent organi c groups such as ethyl ene,

metiehieid hyengpeeatuter beoneaediffiiilty | #néhe MQUIdy k&ide, to freeze at such

hexyl ene, or_simlar al kyl ene groups;

e [IRRCEAWER y i PRESeNteNEtioRe BRIE5 I e Risferred liquid for keeping the
I 0

PP RERAY B A3iqult 0K SRGHY RirAPUEING: witpy Bethdelater coes

gnotubaveamdch iadveyse effeat! @r thepraoky Isetseange cing sthat it has a role in the

0023][ 0O In the above fornulas, "n" is an integer
| BREThs B OhPEeTRGchgBM G5 B GRS ER 100 And poot
pr ef ergitasver, t&cglq}m% fio "the FrEREGAvENRNS %Bﬂﬂ%f}g&gle derivatives,

gper limt, this w I mpal r conpoundlng W th
enzotTaaele( Aylermdvcmdumldaza)ﬂe haindVaiafbs,l i bynmﬁlﬁtaZGl]e derivatives,

o RERr A SRR R Bhtcba oy ST ity gy etc are used
bpfe@wably\’f‘a%f the” %cklh&sﬂmphﬂhgg&f éfguam and Quvatéh, 1saﬂﬁ\ﬁst Yreferable for
is an integer from2 to 10. DES | PTI ON METHOD OF
PrReBucE e dhrpyciarveoithragta compiRp fomssdd yrbesraompounds.

Rel at j.cat:
aSplal gfglttﬁg ﬁl’éfslg’rﬁ é{&‘%&ﬁag’m %ﬁ?ﬁlgb&a{ogigﬂly (1% g{é RIpgess. og attaching the
t beldérepuedder tqtitestaekat ared 0B thelprintéd wirirg E&ir&)uﬁ |a)11cp’aid txhﬁammg the

filing da es f Japanese Patent Application
2BRIger anf ' BapERE A FomppTatyse fﬁﬁoéchawd%rocog@mﬁshqwd at

th
o 5 By s R BT 5 g e
C printed twitingibdardMby ¢his pec pfocesl day, pré\hﬁt ithev @9dddrpowder from getting

relg%9§ to a. met hod. of producing, a conductive circuit
bB%aed RhettalicnelgctEisity ép PrEy She[<s it g g6 depirednand seisiag of the
OboRddr Bf. CRRAMGHINSHE!
bg% Ader Bk ounitcxf I%I?E c tEﬁH%nIg%Jgﬂ tof1 t%’;\érd;&& o\%cfeﬁ' ggntamm# liquid in
bterrdsgevd (t o 45°€an tnagatize thwadhemveplom ‘t&rwe:ensthé adcRy parts and the
sgﬁatrate such as a plastic substrate, a ceramc

$ROMAET or 4 netal substrate coated with a plastic
or theriyeenbay %&ﬁﬁf‘ exelr HE 'soﬁ‘lgld biRed ?If: I'énhglﬂﬁ, e board is
creating electronic Circuits by sol grlng el ectronic
c onpersehthorizontally @ devont@sgr banmg @nshiddr opoveder pdyrry.  Further, the

resi,stors nd conde se th rcuit ttern_ has

D SONE Rerer S P CEEEE Biekted b h B Bk hEphuclaezte is kept
eUESthyozﬂ:io‘?e GRTBRBEHSpdr &" fad @ogFdM 'T%@ bRlakaf bel een ultrasonic
circuit pattern, in general, a thin layer of a solder

i gibtasiomed i n advance on the surface of a conductlve

CIrCUI st
it T Soforo PRl Pl b i B efon P Bl povcer
aboﬁd&ﬁtrd&ﬁﬂ detheppiid, i pperfesabBNih thb @arigei df BS%A6I1008¥¢ VoRime, more
he thin sol der | ayer and sol der paste are reflowed to

e§F%%PW¥ﬁ9§61ﬁ@PYd@HH@%t|ons Recently there has been

a dema r | [ teh: f

i i ot L1 AR uied ShE scHOAh HPu coldeP FE B O the presen:
comvpoti@nt sTheuch cdsleOxybenmediviatdt afRJI(Qgath drtimidist agent to the water

e e AR PIEPF B OB PE G af By SR Bl v ory

fine and accurate solder circuitpatterns that can
accommodat e such fine pitch are being demanded in

sol der circuit boards. Methods such as plating, HAL
(Hot Air Leveling), and printing with a paste of

sol der powder and then reflowng it are used to form
the solder circuit nmade of a solder filmon a printed
Wi ring board. Wien producing solder circuits by the
pl ati ng met hod, however, it is difficult to forma

t hi ck solder Iayer mhereas achleV|ng a f|ne pltch

..



di scl osed (refer, for exanple, to JP-A HEl 07-7244).
The nmethod of attaching a sol der powder to a printed

wowdosogeboar d di scl osed in JP-A HEl 07-7244 i spar/s¥07/074611
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process. This nethod sonetiipes causes the attachnent

of sol der powder by static electricity to parts where

it is not required, scattering of the powder, etc.
Therefore, a wet process in which the printed wiring

boar d Tlse metakcomgositiora o kher sojder qoiralenusegl mahe @tiethod of producing

powder, tp attach the solder power to the )
t SURFTCLIt hoands ageordiag ty the reSeal Fvgnton g fsdasiance, be of the Sn-

dppClsAsRAAL! &hePb-Bf O5n PYASPAE: ah Ppydcg0 /862Q),.
I n the net %’od discl'osed in J%—g (FEIE%}IP%@-C%%%TU%Q a?l@%),n from the
t Miewpbing ubft theardcentf tiehd ofr eladting rRtndrdnoandusigal wastes, Pb-free

al |l owed.to,react. W,th.a substanc uc S

SRR B RE gesi-Bi AL o HioShZd Nt SeiipSasStosn-Au, So-

t Be- AFECal $1-Gep BniBi-@NASH-09-SHAZESnRHBMERT Sh-Euakf GBI S, Sn-Bi-

with the help of the tackiness of this netal conplex.

TRB-Zad SaBivieu-#ar 88-A8-Shhbe-AgeStrnc Sppte=Kudingiand -Bi systems
' ' whi ch nakes it necessary to attach the

\é\%{egaé%ée%g%er to the tacky area prgnptly after

| mpar t $pegificassdsinpis oftite dfbRentEntiched cappdsitiohs indRidele2Bh-8EPb-2Ag,

W ring board. Therefore, the throughput has to be

i 6hiea TBeOvid ODRR4BP 058 1Pbi HSer (0hhg 20 BRI RIoI9SE-88Pb-2Ag,
¢ B Cl ey i Wi . y ) i
ESERBEH i, RSk Bk A0RG PR 1L 0, Do sl Sosn soms
an8ad, MSneiRAber43 SnfS B9 Tn+3a\gy HB8h-481n, tHEn-5BI, ®OBn-40Bi, 91Sn-9Zn,

p r-,att achj ce [ e e ue son )

S SN N ENRCI T Rt P
boatds FEmLIT abeSANde ! BOSA-7t ALY 51&85S 9961-561 18 d¥3h8fg 95 55n-
When this happens, it becones necessary to renew the

t 3SKignas 9515 S w0 5 Agi 62 rafd $Bi-18b, SUSh-4pBi-B8dZnj 85Smg10Bi-5Sb,

b dsan:T. r of . th esent ..pventi [ 0

oS P PSSR hi BSTA UL Bed ez,
COBSHICABMSbC 971! TAD DSY-UZn DY 1 RSAI2MNY0 BQuid?R, rsSA8Zn0IBI, 86Sn-
of tackiness inparted to the circuit part of the

pREAOBY 88 FIMPAEOA(-82n, cpartifam dhesiepepsentpirenqusestis|selder having

kd| ' t 0 iy rid " "

¢ Sb i Rkl BN ST Bl CREMIRP TR 1 gy go3Sm37PLY)
bdamdktare df 2he merecekisr pdwddrs,axabh mithsodifferenp covgdsition, can also be

the tack ea, and thus solve the aforesaid problens.
DP%eélaéélEf%/%’? PPY erl‘ﬁ\?@‘h?rieﬁ'i‘.t INFRBIYF esent i nventors

arri vefs afe thieRndd§ 88 8alsolday E8Ut it&ge formid F:%?Ué Ec%jﬁgeted by changing the

pai nstaking investigations ained at sol ving
abatickasize pf o solder powerhdhret partible sizeesfrite saldernpdveder is selected

relates to the.followng. (1) A nmethod of  producing a. :
BBt Y8 e HkPess e el PR §e Iapare | g Iante it may be
t 8QkdtOLFEm! thE PYFhers e st Garfes 8348981 NESE loDANMI BH 38 to 22 pm,
conpound to a surface of the conductive circuit on a
peicnsepdrapddrynsye g rad spei fielciniJappneses biddgrialRranttardst GIS)hand solder
t re and then heating the printed wring board

¢ BlRatR0a g pylr

890 forma solder circuit, wherein
the pranieheddithe ARG dahdifiPlied e
after the tgcki ness I's yi%n'parte?‘%ngaﬁ(&;%g?ghﬁwégggféer lly used
pbwdmeasugng ttheaoleenl .patRje Aizermtfitbel soldep podderi ingtha present invention.

cqonduct.i ve ci.rcuit .board conpr.ising i rtin .

¢ ARGV MiGGSFPAG AMASS ABANEIS 4Eih (GLLeR SRMpter. phich uses. the
conmpound to a surface of the conductive circuit on a
printed wiring board, attaching a solder powder to the
tacky area, and then heating the printed wiring board
to nelt the solder to forma solder circuit, wherein
the printed wiring board is kept in a liquid at not
nore than 10°C after the tackiness is inparted and
before the sol der powder is attached. (3) The nethod
of producing a conductive circuit board according to
(1) or (2) above, wherein the tackiness-inparting

o T o o o o o s o, o o o o



(6) The nmethod of producing a conductive circuit board
according to any one of (1) to (5), wherein the

wEemsessseOf attaching the sol der powder to thep@rirbed 74611
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Wiring board is carried outidin a liquid containing the

sol der powder. (7) The nmethod of producing a

conductive circuit board according to (6) above,

wherein the liquid is water. (8) The nethod of

pelsdnedong sensognuiethpd vimay be emiptoyledar Thepoocipiens the Colter counter

or, (7) .ahove, wherei e _sol der wder .concentrat,j on

i ‘feﬁgenqe?d{hi Ié“‘}t%‘e%‘?@ﬂll;d}‘ifﬁ%ﬂé WO eefing E‘?’H@D Uhil 191020,

obndeditlos, ddehpAed BYARMEPbWBerBrgintietin® SBEEHAC ERKKE RRHA, a solution

any one of (6) to éS)_abqve, wherein the tenperature

ofti Whish) thepowdemnist dispersed is ieavwo thievgtpeseat]l apertuteeon i rdiaphragm

0 t ' the s erpowder to.the printed. w rd ' .

peyaft R RE Bt 3eciCe Pl s 5 e S o B aperture s

| measuredro dotdronvie the lpanipty sipedigirbatibh of YR fowildr, tandBhe proportions

be wggg proceﬁsgs in the production of printed wrin

b8 TRV PHECIE | es cranc b tmesaeried  With dhigh riepradecibilitips, The mean

aPQ{Eﬂg%{Z‘éf&l} SO @% pb%éret%gy% HREP QH%% 'g\lés Nt iEOenttilag can be determined

production of such™printed wring ards by reduci ng

nbedné of the epcrotessimahpdet ¢ ari sing from problenms with

the equi pnent, and the |ike, Best de fqQr carrying . )

out | fﬁﬁvfs%gw ey rohe SeATe w??; Pewgwsgg@g SreBeiginvention,
eRVAtindG i 0

DBl AEN AL 0 (N RNIII00 1E0E BEAEIGN 10 1 150°C,an

pthegeelteating durtitiamiseiOetool26-sstateld, jreferdtdy 60its D0 gedonds. dReflowing

t wo- sj ded, printed MArlgg,b%ards,onultllayered printed

wiSrRERQTBEd Al fentRegatis that s 2Atte dOU highgr.pbeieebly &) tq B°C higher,

Lidke. ey o . L Ui

b efite 1R o BT RALRE rhllod 21K B30l lirdas, preferably

e8¢ too#0 smoondssul at i ng substrate made of plastic,

plastig film glass fabric, epoxy resin-inpregnated .

paper , ﬁ?f rlebPrYVrPg?“eeS%’Faé‘ e&fﬂ”&'eg F‘}I%P’ﬁ'é’ige% atsaqsphgre opip ¢r. When

MRiealrefff¥@EhrocE A f&imdIASE AROBEN '

pl astr? c .orlsrggr ami Cg@,t _etng:. Apart gé o?nit?%?@{,e??hlgeépmg the oxygen

i pensantrasioncatnndsemayspthar % dyt heluaet pcdferably oft inGre than 0.5% by

boards, .condensers,  resistors,.cails,.varistors, bare

oKPBR: fRrayes the Rertakiiiy ST thE st pOtion sk 4f Spldek, gnd reduces

ussldérhBalprfem@ition] Makit e grﬁbcﬁisﬁfgt ehdé! NRibld Qbr&g_ared to when the

att achi ng B%As (Bal | id Arrays), and CSPs (Chip Size

P&é@&gg;?lwlﬁﬁﬁ%@nﬁﬁésent i nvention, :acklness i's

i mpar T Y [ i .

the. af oS0l Brll SEEE, Rind AE 4CRNE b dFe il bnBffion can be

Wiiitably tised Kommeeantingastt éleg@ronnimipuhen’, S@lctiahvdlosdasduntihg of the

attached to the tacky area, and the printed wirjng _
bBlSFIEOTIE Cprapenegts adhonding thera 3p dle beasd by reflow spldering.  With the
S | awe r : r e

ool BNl PRI RPN the PRRRR inkduti3Pfor ftance, the
Hewldere past¢ hwancbedipptied, ebymptieting| efics taonahe | pantst etlereothe electronic
cqgger [ th§ Brese t iﬂve tion. Any conductiyve . .
nECBPPIERtSH TR [ B pURcEeGthaficEONS SoOBRONHKR Plocrdc3t th reqyired sites,
t R6dt IaBBIE BPAEIE tHRGoReP PoMAELINdhE GHRIZLPast@lafll KARIRS solidified to
used. anpl es of such materials are substances :
c berdsiha ielegtragic c@npomintsig theseitadérboatd. oys, etc. The

t acki ness-inparting conpound used in the present
invention is preferably a substance containing one or
nore substances selected fromthe group consisting of
napht hotri azol e derivatives, benzotriazol e
derivatives, imdazole derivatives, benzim dazole
derivatives, nercaptobenozothi azole derivatives, and
benzot hi azol e thiofatty acids. These

t acki ness-i nparti ng conpounds have a particularly
strong effect on copper, but they can inpart tackiness
to other conductive materials as well. In the present

i nvention, the benzotriazole derivative is represented

o o o - o a



The i m dazole derivative is represented by genera
formula (3): HCNHRI | CCRI 2 (3) \ / N wherein

weamBomdesRl | and R 2 independently represent BCBIP2007/074611
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hydrogen atom an al kyl grawp or an al koxy group

having 1 to 16, preferably 5 to 16 carbon atons, F,

Br, d, I, a cyano group, an am no group, or an OH

group. The benzi m dazol e derivative is represented by

gener alhef surfage anc(lm)ingtéchﬁith €SN negyclhe odedRfordnstandel for bonding

I pde resent s en atom an Kyl
oPBREEES iy SideE Rpiabing R R Tone sorBongtes dpdl V. @ slder
t Birdft KAFPRYirdt f&Bared acd%?dmgo the ’prékeﬁt)ﬁﬁo&tﬁh%‘?)%rl p?ﬂltmg a solder

am no group, or an OH group. The nercaptobenzot hi-azol &
defitSitQ/at hﬁesqléerr@pwelgemph@ﬂ bipr gestancel tof thendesired Sjtes Rn tthe circuit

ei h ent ePL eSE
2 H0 oSS seufhis ool RSP AR P EPig SRR e solder
hBa/s mn Jatttaale%or efleved akdoydife t@tlib%r@s%hbﬁﬂeﬁ(ﬁm‘are fmounted on the
, a Cyano group, an am no gr oup,. or an

gﬁqiéﬁf paﬁﬂ%@nﬁ%ﬁlmum Pateneangd splderbende @plchec@er@hy\}fmrpﬂ@wﬂ@atlng A
ept.ed |

S5 R R dERELE bt Il bn Aot Gy Rl s

at;cﬂdemgnnaadlimd e‘@rcanlbe asedaas thd teflsw }@ammrdmavu ng 1 to

16, pr ferabl or, 2.C rbondg? ns, .F, Br,

cyano Giobfs: se ngl%lsg eserbedahelom c@qggqlbg?&m%o\mﬁhout intending
t RERQrEOMBAURASS thfvaRRAOL T i azol e der i vat i ves

represented by general formula (1) having a higher

nunber of carbon atonms in R to R4 generally have

AR BRIk el )Y
repr espyivited vving k@l withr Bappar (Fi @)&Qroﬂ@nﬁr@l hi\Qﬁgnbl Shinimum

(4), also those having nore carbon atons in
7€ etmeasmhgm& af/80 ping aret elecitoidie degaster/ Ao Weln@prepared

benzot e thi ofatt d at repre ted
by orar B ot doges Dhb0n S e SRR epresented by
ak€H¥kal ifBrotda (S)OWHQ*@mq{@ Rraed %bill@yl %(r@uﬂ Bl RI 8L hydrogen atom,

invention, at |east one of these tackiness-inparting
c theprdliedishich wanpdivgted o abquér‘i with gegtigi asidyawasrused as the tackiness-
gfrﬁéag{uﬁ émﬁ%‘ Ecﬁﬁn&n %{lbeg)ﬁérgl lle.lFlgré lwalssl"f‘ela%?e?;ogft(t)"%, and the

aprinted vgeing doad; d/h&ihdﬁd&&ehmﬁé’tfb@fddaﬁﬂtlc a@@dods hgdiotmbii€ acid, was
acid, nitric acid or phosphoric acid may be used for

| aH]"EI§’tSF’41§‘ heheated solutienfasidcmigutey to ferpm tacky sebstance op he surface

agf e cB bﬁ&h? acid, malic acid, oxalic acid, nalonic

acl d, succinic acid, and tartaric acid my be used.
Al 't houﬁllre tbdaedscwﬂeehﬁnrl@pt onpuoé watee uhwkhméﬁfemnmamdumg; shown in
rict

c not strictly res

ORI arThs bomh aers pitbesEi, uteddor 1rng Spilpppowder

accounh dolfer GRWRARH E‘lqrr? W M@?irb&lb %fh@@b&m@l %'O‘P@% 5Sn-3. 5Ag
of its use, overall he pre erab e range is 0.05%
2@191’614!1}4)6?&@8 withonmeare partigletsire of /dgum r{messaired by a microtrack method)
Cbn ent | ower than this will not properly form

%’é’k‘ﬁ/ &f HF SSRGS Watehr o not preferabl e from

the PETAOEIBEGGROWRRE SlurrTwadl ke ih HRAHR Rhd HRTBRIRLY e tank was
stightly higher than room tenperature gives good rate

apd carthe hoardfto whadbytatkihensthad ia¢ri mmpartatit hdbehperhadeshug valve was
no restriction on the treatnent tenperature, which

differs depending on the concentration of the
tacki ness-inparting conpound, the type of netal, etc,

30 to 600C is generally the suitable range. It is

preferable to adjust other conditions so that the

imersion time is about 5 seconds to about 5 m nutes,

consi dering the operational efficiency, although there

is no restriction on this. In this process,

coexi stence of 10 to 5000 ppm of copper in the form of
copper ions, in the solution is preferable, since this
|nproves the eff|C|ency of tacky f|In1fornat|on i.e.,

. - o r " - L



conmpound, it is preferable to cover, with resist, etc,
the parts of the conductive circuit that do not

WO sgsiTsee4 he formati on of a sol der |ayer, and kegpr2007/074611
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exposed only the parts of gsrcuit pattern where the
sol der | ayer needs to be forned. Furthernore, it is
preferable to apply the nethod of producing a
conductive circuit board of the present invention to
t tien sapeaed land thé rdgpengearrth ver alid dodrdestifacevite rdischfigy the solder
an indiyidual solder ball is attached, for instance,

t Bowdsrishpdocoverthefirgiitect r ode part formed on the

print eﬁe"%ﬁcﬁﬁ%o%ﬁ?@wdwkﬁf thP bR Gl R RELDEE q’ﬁm dﬁdr@ Qater, and the
boards by the single particle attachnment nethod, only
obearddtiekr ball is attached to each el ectrode part.

So, if the solder ball fails to get attached there,

the pr Tt BBHER 19 GOIP AV RS WAooVt &R [S54CIB] defdqider powder
Thedcment, TheecoadliRal RdEOHWRhRNOMhe! Sifht&d Wiﬁﬁ? b8hrds Nfere kept and
conductive circuit needs to be maintained at a high

| ealégr poavdar attagbmeent stafusars giveahn theckable. f or using t he
p&gﬁggtion net hod of the present invention. Here, the
surface of the conductive circuit is made tacky by

| Matle S| O@nditiénsPiinder achivh theBodr@arebré Repthend status of solder powder
af orenenti oned tacki ness inparting conpound sol ution,
oPttaEBEEY ng the sol ution on the printed wiring board.
Whenm tackimess s inparted o the surface gf the

SORW@EeR 0k |circuit by the af BRRSSHUPE MEPREEY t he
adhesi f gree T renmg g hirghrenougly to attgch—the
5olg%%ﬁlomﬂeigéﬁly forgggbut 1@ ninu§%§?at 4Q0C, £ 89°C

I 1
L 1

foﬂgE%§#V%lc¢%€E;tmgg;§@ Tgaugf}ozlﬁégigggo;nfhe Good

Ao

present—nventi-or,—+tsnecessgry—tocarry oyt _the -
”eﬁimﬁ’,{u?gseSSGo% gq., at §§&Ipi ng th]éaé%r&e‘?’lt%% oHag gartsqwithout
{acky aréa |on dd surf

e of the QQMH)%W&P di r_?dﬂiér?owder

M thin thig duratfion of tinme far which the tackines

s retained. In the present invegqid piis withduel aHQdF)Ji}?swithout
| askimirasss, |i Gpad tjed t oGbbge surflace of the conductlve
circuit, fdr a ldnger tine, thg tsadéérpesslei npar sader powder

pr-nted clroult n100C

oot

H
bef ore attachi ng |tHad potdeithque

kep? mipites | GPod a_gas, such gs nitrogen at
but it is pgrefergbl & ?%Wﬁﬁy "t Her? T HTFOMGLI d.
Kept in this manner, the tackiness-inparted printed

W ring board can retain the adhesive force for about 2
h&wammplel2n ot her words, in the conventional production

nmet ho he next pr.ocess, of. attaching sol der ,powder to
Che. ¢ abIGRTErSIPasfed RN ES oo G et (esty it QU e for 90
t ehimRes AEdor@iflg QL th¥irhdthéd aBR¥bed Gn B AHIES l,afa%@ lsoldef powder was

tackiness is ITnparted to the printed wiring board,
whaizched tanihe iprinted wpiriog borids by imintessing thetboardinezssintry.  To be more

i nverdign, .the [t td e before the next process

S Bk L s SFelt ) SV pEe cPRGRE Bad e stury
f kdRfteMrenwSChhinthn < atlr09dUCAIRRH tHa@ NiliabkiABs-ifphrtbd Brinted wiring
tacki ness inparting process and the sol der powder _
aboard ithat hap beandeept infmre beld water, washmnersed dyorizontelénini the container.

c elimnate wasteful,steps such reprocessi ng_of

C il Sl B SreloSiialec, SAEPRnB PG e ity B30k Ralken over the
to increase their tackiness. The detail ed reasons for
the tackiness not dimnishing at 100C or | ess are not
understood well. But, when we consider that the
reasons for |lowering of tackiness with tinme include
qual itative changes of the surface, dissolution of the
tacky conpound, etc, we can hypothesize that such | ow
t enperatures woul d probably reduce the chem ca
reactivity of the tacky substance and lowers its
solubility (when kept in liquid). In the present
invention, the printed wiring board with tackiness

. N a o L - - s




t acki ness devel opnent nechani sm of the tacky
subst ance. Moreover, according to the present

wo Bostssen, napht hotri azol e derivatives, benzopei/aob®074611
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derivatives, imdazol e deriigyatives, benzim dazole
derivatives, nercaptobenozothi azol e derivatives,
benzot hi azole thiofatty acids, etc are used preferably

as the tackiness-inparting conpound, and water is nost
pewetaer alfltkee printed etidngbougyd tshehadhe sicke afeas o€ thaf citdh? were covered

ex forned by these conpounds. In the
pV@géthgﬁyentlon is preferable to carry out the

procesphdipadl (@CHE ncgrchn Cofs Qllned g?inﬂsﬁv‘@ﬁ{ %o&}gewte?ec K¥amined after

area of the printed wiring board in al i qu

C pradactmm yy thesamd thethog aadised irahgample i Mheierwéraeno parts without
gg@ %§3re of the sol d powder-containing liquid at 30

td ¢ ?]8 ﬁls process. Attaching the sol der

pomder to the tacky areas of the printed wiring board

bé this wet process can prevent the sol der powder from
Kam 3attached by statlc electr|C|ty to parts mhere

it |s uir

d f
Mai nt al ™ tﬁ‘g Vﬁﬂgg t%g gr‘g E{erl g I@%?rsz& rpnca) nd 1 area arrays with

POYRIE- 608D aiMIi Were! ;br@b’ar@d ' rEéc'ﬂepr'itﬁ@@ Qm%g% [daftP héd GAfbtal of 400
maxi mze the adhesive power between the Tacky parts

andeuldrelestriode padsowdbe coructies cooug vegsauadei af copperat t ach
t he sol der.

he b d d
o 1 3 ohE APGAR SamipBHE, poldHoR 26 HHEs e iPa s Ut Example 1 was

S Listdrag. thé-thickin@ds-impaRingdok§ouR@ WEBtios | dhdrticKifess was imparted to the
circulated with the help of a punp, and the outl et

nélzﬁqr@der padiepFhegprinded pyringolnsed tias tandept boeolg awates upder the same
d may be given ultrasonic
o%%l #ﬁéggg der powder liquid used in the

pr esenA slurwe piteparad g sdigpesihgl 6. 58BN SS1BE&SFIWAR i0Mnean particle
in the liquid, preferably in the range of 0.5%to 10%

b§iz¢ 8PeeRl W i drogyganatsdywater {2 gpnesntratemRe SO%abr Molume was
' %d%ﬁlgé %*1%? tNe é rﬁgd %rlﬁggogr la%ﬁ% hgartdh\xeass %ra?ed ﬂ%ﬁdl-elz Then,
resent ventioon. of

deﬂmﬂlﬁtvfbdam@tﬁé pandd aftcliingoand irbddoxy gelatedgeatér, it vaats ligied.

wat er are preferred, for preventing oxidation of th

sol derFlgswasspryed ga t%f’@’r‘ted'ﬁ’@”ﬁﬁtbﬁlﬁfde anh B haagrh was Placed in an
! BferPRhflfiindd QYIRS 1RGN fhe il g&g»b@e? Rindoyci ng

Circuit r s accor pr eserit

I nvent 9@sSHRBA fsQFdet M@@ﬁhld&ﬁeﬁfabbﬁ\@(ﬁ@m 128, formed at all the 400
Sn- Pb- Ag, Sn- Pb-Bi, b- Bi - Ag, and Sn-Pb-Cd systens.
Aplggiroder Rasts tonéhwprymbwmngchoardre Fhecsottter bumpslhag no bridges or other
eljiginating Pb fromindustrial wastes, Pb-free

conposrtlons like Sn-1n, Sn-Bi, In-Ag, In-Bi, Sn-Zn,

Sn- Ag, Sn-Cu, Sn-Sb, Sn-Au, Sn- Bi-Ag-Cu, Sn-Ce,

Sn- Bi - Cu, Sn-Cu-Sb-Ag, Sn-Ag-Zn, Sn-Cu-Ag, Sn-Bi-Sh,
shdgstriabApplicabdity Bj - Cu- zn, Sn- Ag- Sb, Sn- Ag- Sb- Zn,

Sn- Ag n ¥t

Spect 1 EReed) el e B8, AR AR S bouas it
i nerharkizbly 28pro36dPielidBdity, Gavingna SaiRlrnly 4higk sﬁﬁ&nl-a&l&F&y,en when the
5Q5n-.50Ph, 30Sn- 70PDb, 258n 75Pg 10Sn- 88Ph- 2Ag
ABESHIGBAUGB RIS, VY SHind; pind spder Romps 4oppnifore) *‘25@5“ As a result,
45%11{119@?&&155@ hlgg%‘ha%?ﬁ? -of k8t 8RR -meing. ﬁ1433§&u5t71?dttems with

971 n- 3Ag, 951 n-5Bi, 60Sn-40Bi, "915Sn-9

obighisnee alﬂAglec@gm@Sampoﬂaﬁt,s mgsrgnd Eﬁ;mernz@'&]alﬂeﬁ(ube reahzed Thus
90Sn-1 QAg, 90Sn-7.5Bi - 2Ag- 0.5Cu, 97Sn-3Cu, 99Sn-1 Ce,

92Sn- 7. 5Bi - 0. 5Cu, 97Sn- 2Cu- 0. 8Sb- 0. 2Ag, 95.5Sn-

3.5Ag-12Zn, 95.5Sn-4Cu-0.5Ag, 52Sn-45Bi - 3Sbh,

51 Sn- 45Bi - 3Sb- 1 Zn, 85Sn-10Bi - 5Sh, 84Sn- 10Bi - 5Sb- | Zn,

88.2Sn- 10Bi - 0. 8Cu- 1| Zn, 89Sn-4Ag- 7Sh, 88Sn- 4Ag- 7Sb- | Zn,

98Sn-1 Ag-1Sh, 97Sn-1Ag-1Sb-12Zn, 91.2Sn-2Ag- 0. 8Cu- 6Zn,
89Sn-82Zn- 3Bi, 86Sn- 8Zn-6Bi, 89.1Sn-2Ag-0.9Cu-8Zn

apart fromthe representative eutectic sol der having

6396by nass of Sn and 3796by nmass of Pb (herelnafter
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balls of size 63 mmor larger. A JI'S nethod that

enpl oys standard sieves and a bal ance may be normally
wols@g/ofssts measuri ng the nmean particle size of pdEIP2007/074611

sol der powder in the present invention. Aternatively,

m croscopi ¢ i mage analysis, or a Coulter counter,

whi ch uses theel ectrozone sensing nmet hod, may be

enpl oyed. The principle of the Coulter counter is

deéheanvdntidn ienabléd titegiroWdmghkaf eBicnmoait c(iﬁoudmarﬁhmghl@rarehﬂge circuit

ok)".,. pp. 19 to edi tion, iled by the
:;E gsr éﬁd?lﬁﬁ@aqman&&emyﬁf“ﬁﬁctfq% C%P‘PR? S, gh GIGGFPTBH devices
| Wit Seiok RRarRQ¥Eelcs i s di spersed is drawn through a
smal | ‘aperture on a diaphragmwall and the change in
el ectrical resistance between the two sides of the
aperture is neasured to determne the particle size
di stribution of the powder, and the proportions of
different particle sizes can be neasured with high
reproduci bility. The nean particle size of the sol der
powder to be used in the present invention can be
deternmi ned by one of the mcrotrack nethod. In the
refl ow process for the attached sol der powder in the
present invention, preheating is perforned at a
tenperature of 130 to 180°C, preferably 130 to 150°C
and the preheating duration is 60 to 120 seconds,
preferably 60 to 90 seconds. Reflowing is perforned at
a tenperature that is 20 to 500C hi gher, preferably 20
to 300C higher, than the nelting point of the all oy,
and the reflowtinme i's 30 to 60 seconds, preferably 30
to 40 seconds. The reflow process can be perfornmed in
a nitrogen atnosphere or in air. Wien the refl ow
process is performed in nitrogen atnosphere, keeping
t he oxygen concentration at not nore than 5% by
vol unme, preferably not nore than 0.5% by vol une,
i nproves the wettability of the circuit portion with
the sol der, and reduces solder ball formation, naking
the processing nore stable conpared to when the
reflowing is performed in air. The solder circuit
board prepared according to the present invention can
be suitably used for nmounting of electronic
components, which involves nounting of the electronic
conmponents and bonding themto the board by refl ow
soldering. Wth the solder circuit boards prepared
according to the present invention, for instance, the
sol der paste can be applied by printing, etc to the
parts where the el ectronic conponents are to be
attached, the electronic conponents placed at the
required sites, heat applied to nelt the sol der powder
in the solder paste, and the solder solidified to bond
the el ectronic conponents to the circuit board. The
surface nounting technique (SMI) may be used, for
i nstance for bonding (nounting) the solder circuit
board with el ectroni c conponents. In the SMI, a sol der
circuit board is first prepared according to the
present invention or by printing a solder paste. The
sol der paste is applied, for instance, to the desired
sites on the circuit pattern. Next, the electronic
conmponents such as chips and QFPs, to which the sol der
has been attached or refl owed according to the present
i nvention, are nounted on the sol der paste on the
circuit pattern and sol der-bonded col |l ectively by
refl ow heating. A hot air oven, infrared oven, vapor
condensati on sol dering apparatus, optical beam
sol dering machi ne, etc can be used as the refl ow heat
source. The present invention is described bel ow
citing an exanple, without intending to restrict the
scope of the |nvent|on Exanple I/Cbnparatlve Exanple
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of the copper circuit. The boards were then kept in
pure water under the different conditions shown in the
wd adBe786dhe boards were subsequently used for ett/abomy4611
sol der powder. A sol der pouwsler slurry was prepared by
m xi ng about 20 g of 96.5Sn-3.5Ag sol der powder with a
mean particle size of 70 mm (nmeasured by a m crotrack
nmet hod) in about 100 g of deoxygenated pure water. The
sol der powder slurry was pl &&&dM$ the tank and the
outlet of the tank was set on the board to which
tacki ness had been inparted. The open and shut val ve
wast hen pegiadof IS B&HHS i -
surface to dischggagﬁ?ﬁgasolde?ﬁgiﬁggfwg$ﬁ%¢3x?gﬁgg§ePnpmung
t ekigpsscthiroughTihe ese efsa Jetkimass-popwiting crwmpvendoar d swaface of a

- of £._wi t ure ter nd,t oard dried. Th
el S R s Bl P DB BRE e esrin i To e tacky
f area Saiddhen heavitey said tpeigtedewiring THRrdE e eleltl BB SoldRE@S form a solder
which the printed wiring boards were kept and sol der
peHyey veherar haishprinted twising rhoagd isekentrattins motsl than TIABCeafter the

. T . it ichth k
it B T s B e M Rl B ORI e 2 -

Tacki ness-inparted printed wiring boards were kept in
pure water for 90 m nutes according to the method '
déscr i hetrethad R pEedicing anepnsiortine Ciewitl droayh scomprrisinge imparting

t he. Phi d.wi i b /] [ th ard_i
el A e Lid e 08 LAY i BHERS, el 1838 Gouitlee of o
Examipttevelcivaas @i agethtédwiringobdaad, netacking af Stdes| powder to the tacky
tenperat ure was mai.ntai ned at 40°C Aftfr that, a
t%{ggi ﬂ’gs@@? REamE3pid PrRted dViRng; bogrd, toa meltt the tsoldse toydesm 2 solder
K y ‘ . o . ]
t R AR ESRPL b8 ind Bourh IIRBE AL PN SPAY Tt chdh 10°C after
pthepackingsg sémphrted gnddiefdre theveatder powdstds attdvhsdir f ace of
the printed wiring board so that the tacky areas of
the.circuit were covered with the slurry. The parts of
(He Gl y . ) . '
ot er Moncued or 1B 8 SR RGP Dolfl SrcBIARE 5 Claim 1 or
Exlaimp 2e whereith theetavignessnmppring Sowipphadiis atstlzstined cootatténg one or
powder . anpl c,Rrinted wiring boards with . .
PEES PTG G st TOTIite BHUPLFRRSArF &) Saphihatriagals degivarives,
OberBOtriaPdIve " GerafiPdy, edmifdele PUbMAReW I b&FiRRRL S Nagkrivatives,
a total of 400 circul ar el ectrode pads. The conductive
‘cegcaptobeupzothiatelegterivatbyssy andhenzathideole Haofagwpoidad
solution of the sane type as used in Exanple 1 was
used as the tackiness-inparting conpound sol ution, and
tacki rMegsmeawdi smabiting @ dohéudtive Circei®oaarsccofdifg to claim 2 or
printed wiring board was then kept in cold water under
t Haing én‘téh%lﬁdﬁ% fesrpsTature;of thsdigd e which the printed prirngbeatd is kept
b ' ' _BSE : r _of .
ot PR Bhf S anl o e AR R Vel TR iouio
concentration of 50% by vol ume was supplied on to the
printed wiring board and the board was vibrated at 50

. ThER, msﬂlpgrofrﬁrpéncyng/awa@wge tceuip boptdegrcerding tq any one of
bgai j ted: wat e 1 i .
oot LR IR B it PR A o biE RS, ot
pl aced in an oven nmi ntained at 240°C to nelt the
sol der powder on the board. 96.5Sn/3.5Ag sol der bunps
of thickness about 40 nm had forned at all the 400
el ectrode parts on the printed wiring board. The
sol der bunps had no bridges or other defects.
I ndustrial Applicability: The present invention
enabl ed the production of electronic circuit boards
with remarkably inproved reliability, having a
uniformy thick sol der |ayer even when the circuit
pattern is very fine, and sol der bunps of uniform
height. As a result, mniaturization and high
reliability of circuit boards having fine circuit

..



highly reliable electronic conponents nounted on them

was able to be realized. Thusthe invention enabled the
w@r@giotieag of el ectronic circuit boards, highlycT/iar2007/074611

reliable circuit boards w tih high nounting density of

el ectroni c conmponents, and electronic devices with

superior characteristics. CLAIMS 1. A nethod of

produci ng a conductive circuit board conpri sing

i fpar tThregnieﬁmkliqussdmdilmg)agimnﬂllitelvﬂﬁﬁzrc@li badard according to any one of

ckin arti d to a surface of a
cg]ﬁ ff‘{/é’ @F‘?rﬁlﬂltgg BIPCESS L%naﬁtta%‘anwheu llen BﬁWﬂer to the printed wiring
abb8 N Aoridl SRS ﬁ’ig"t%ﬁ{alrﬁ@gb{hla%ofd@f: and then
heati ng said prlntg Wi ring board to . the sol der
to forma solder circuit, wherein sald printed wring
b ard j.s kept at.not, nore than 10Q0C. aft
t ackl n6is method of, prodycing ja k?8f‘@+°é“’? HE CB‘EJ%@QF‘P gesRidipgite claim 6,

ah&a&haﬂehqmdasaa&hod of producing a conductive
circuit board conprising inparting tackiness through
the use of a tackiness-inparting conpound to a surface

o§ a Oﬂ{bd}ﬁghoﬁle ﬁro&&%r ondltl{%{vg:cgrg&w bé)lagp accgﬁ%ng ﬁ%ﬁlalm 6 or

attachin 0
helain ﬂi,gwhaeld the $d1<ﬂtﬂ<.‘i)owdét Etglcblﬁﬁdt@nﬁ@tlféﬂithd i3®. 50 1984 by volume.
to forma solder circuit, wherein said printed wring
board is kept in a I|qU|d at not nore than 100C after
tge t [ 0] :
3 at o Do 67 IBRACR GRS YiEut BEadCARBHIRON By one of
cclamw 6 tch® avtebrein ¢lu=.rtémpgratlﬂe of memthdal:omélmmgnﬁ’e soMheg rp@iwder at the
c& esS- | rtln ound |£ bst$ ce
2 ARt e GPIdR, PewdsT e thrmeranted witing prd ot Eange of 30 to
gngwp conS|st|ng of naphthotri azol e derivati ves,
benzotri azol e derivatives, imdazole derlvatlves
benzi m dazol e derivati ves, nercaptobenozothiazole
derivatives, and benzot hi azol e thiofatty acids. 4 .
The nmet hod of producing a conductive circuit board
according to claim2 or claim3, wherein the
tenperature of the liquid in which the printed wiring
board is kept is not nore than 100C, and is not bel ow
the freezing tenperature of the liquid. 5. The nethod
of producing a conductive circuit board according to
any one of claims 2 to 4, wherein the liquid in which
the printed wiring board is kept is water.6. The
met hod of producing a conductive circuit board
according to any one of clains 1 to 5 wherein the
process of attaching the sol der powder to the printed
Wiring board is carried out in a liquid containing the
sol der powder. 7. The nethod of producing a conductive
circuit board according to claim6, wherein the liquid
is water. 8 . The nethod of producing a conductive
circuit board according to claim6 or claim7, wherein
t he sol der powder concentration in the liquid is 0.5
to 10% by volune. 9. The nethod of producing a
conductive circuit board according to any one of
clains 6 to 8, wherein the tenperature of the liquid
contai ning the solder powder at the tinme of attaching
the sol der powder to the printed wiring board is in
the range of 30 to 45°C.



