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WD 2008/ 016128 PCT/ JP2007/ 065217 -1 DESCRI PTI ON
PRODUCTI ON METHOD OF SOLDER CIRCUIT BOARD 5 Cross
WRaPeR/ A28 t o Rel ated Applications: This appli cRBET/ER2007%065217
an application filed under 35 U S.C. 111(a) claimng
the benefit pursuant to 35 uls. c 119(eXl) of the
filing dates of Japanese Patent Applications No.
2006-2 1 1 8 60 filed Au and No.
2006- 213061 fil ed August Wﬁgﬂ?suant to 35
U S.C 111(b). 10 Technical Field: This invention

PGOTI TN 0D e S Al YRR BARRD, ¢ Shape and

size and nore particularly to a nethod for formng a
connecting bunp to be used for joining an LSI chip of

I@S%Rﬁfqmﬂpllslateﬂ ﬁqmllaaﬂlm'lsl grid array 15 (BGA)
it.board and a_ mnet

strugt.ure.. ont o, a_sol [
7 or Tt WSO RisanaBplieion s indsr §5 Ui 2o &4 Liap Hasmming the benefit
pui:ﬁantCﬁi 5 UBReKgn Q%ft]ﬁbf the Hlu‘i% 9&1@5 oY 9915&?1 V\;]et ﬁﬁc@ﬁ’t Rf¥feations No.

been devel oped printed wirin oard
209§T261@|$@0 filed Angused 2006 ﬁndrNecBQﬁlﬁﬁﬁ%hﬁlddaAuglg;t 4, 2006 pursuant to

kgs(tf-r@t ?fb)such as a plastic substrate, a ceramc
sub rate*“or a netallic substrate having thereon a

coating layer forned fromplastic or the like.
For, I, of an electronic circuit fromsuch a printed
T‘“’\‘Rﬁ‘f‘ﬁ&]l‘%gérd typicatly enploys a technique of
sol deyd : a as | C ele S,. :
sem congﬁlg?%(r%}ﬂfg%%% Pdeéllteﬁ.{ @?r]gﬂ%"%acq i%fscfcgﬁtl@ard using a
Sokihepamclcmftsgptaﬁt ahape zﬁ::ﬂ shemdmoke parlhaﬂgﬂy gva ﬂlé!:]llod ]for forming a
t ss or joining a lead termnal o
°°‘§ﬂ‘qj 18%’5‘&‘?‘?6?5%8 fﬂ@n%lgm"g'a@t@mpﬁwm gichtasa ball grid array
(BGIA) GHutRALHR & 61&614& t Ao
g{)m ng in ad va%ce a stél'm)é)?&?%ﬁ?g?nayedf&“ﬁ?ﬁﬁngﬁ?a%emng bump
toé‘fdlép‘tsﬁﬂ@uéhﬁhéldupcwt el ectrode provided on the
substrate; applying a solder paste or a flux through
printing; positioning and placing an electronic part
BacltgromideAstst and refl owi ng the solder thin [ayer or

both the 30 solder thin |ayer and the solder paste.
VO 30iserivsarsg thecsrhapetwen dewdoper printed wiring boards, in which a circuit

pattern is formed on an insulating substrate, such as a plastic substrate, a ceramic substrate
or a metallic substrate having thereon a coating layer formed from plastic or the like.
Formation of an electronic circuit from such a printed wiring board typically employs a
technique of soldering electronic parts, such as IC elements, semiconductor chips, resistors
and capacitors, onto the circuit pattern.

When such a technique is employed, the process for joining a lead terminal of an
electronic part to a predetermined area of the circuit pattern typically proceeds as follows:
forming in advance a solder thin layer on the surface of a conductive circuit electrode
provided on the substrate; applying a solder paste or a flux through printing; positioning
and placing an electronic part of interest and reflowing the solder thin layer or both the

solder thin layer and the solder paste.
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-2 In arecent trend for the mniaturization of

el ectronic products, demand has arisen for fine-pitch
WER2008PHiI2Ry of solder circuit boards. On such s8CHPP2007/065217
circuit boards, fine-pitch pats, such as a

0.3-mpitch QFP (Quad Fl at Package) LSI and CSP (Chip

Si ze Package) and a 0.15-mmpitch FC (Flip Chip) are

nounired redent trend fortthe MibiAturBHGEn 8f SRER0MAR g‘i’%lﬁ.llc?s d has arisen

fci(ﬁrcui.t board, a sol der-bu_nggformad on th p’and a
o §ingehitch pdperingaissolierdirsuit dosrdsr Qni suchisoldepairchitibeards, fine-pitch

i : h and .t he re ..
D San 105, SR O [ s R Py BB g N (GhiP size Paciage
ardom Od Stwgepibetr FCHPTip (Clip) sreaictihted. Nt R8s noukf Mich a chip on the
cheard |l(s5 re wrg%rtboformthereonqprotu er ant _
SRR A é"’&%ﬁ {2 Soiief bpmpforsed: an theichipmundye salderdiuany formed on the
i [ art js ired to . .
S 2P DO APl AR B AR RS And By i rflowed to oin
thpichiphansf therseldehicironit\beardaoguibgr. fiur thisT8aGh] B8 sofder circuit board is -

d .on rinted ri ng, board by neans of
reé@#%:’étpi f?f’é‘f‘ %}égﬁ‘é‘l ﬁBH’,tl\lAc%‘H%'H elestrgfe park that i@ serealled 3 bump for electric
i wetticnl . i i intin . .
P sol der Tocgiv\l_/ﬁ%e %gég{lfg@g%g l?g g\?\naﬁ(ghé‘%rheﬁn%? 8%‘4&5 ih Cmpliance with a
ﬁqw}gb@f,themlmp_i ng has a drawback in that a thick
form and, the HAL net hod

| s . difficult. t .
nd Sheh B Bimp ol spinephion if Sruied GnE guiniest wini botcby means of
solderipg,cw ingihRd, Qichfds prtidiol Hie HORhir S&vafer d—]ﬂkL‘)rlﬂ&ﬁ%% 81; 2 rcombination of

overcone the aforenentioned drawbacks, a“net
%Pﬁﬁ?ﬂggfap%@%aaste éng seflowing isneuployety Uoweercpinting hasedrawback

i ' : LLignin f,a ci.fcui,t pattern,

m?gh%%g%ﬂgg:},glggg}ﬁ Ereg,sdl or té’)"(a?r‘ai"%f‘gﬁﬁ H%%Pe%@%&ﬁ)mmﬁg of solder

pasth encrembay diiffichiky iuprbeizionadf fiveGRied pattbng Circuit

el e trg&ie $rovi ded on a printed wiring board is

r ea(ci’f'(? Shite Averceme kheaferementianed drgwhacksoapethed o farsing a solder

cirb@it WwiBaht ol 0 r.powder .is. .
e opon e A YA persOme WpeBiibhe ich SRAlonfiy ik cichis paern, s

disglased tsge.for pramploalPdAi BEh2a244). S0 themithodpihe stiffece of 2 conductive

AP N e RO
corapalnidesd 85 10 itifaft tSEHAGE to Che Gitfabe PRIdE g)gpvglgrn%edgﬁn%ﬂgﬁdon the thus

P throuq{; a sinple operation, ther%by pr
ormefl aqley germ 2ad thesprigted wiriinghboasd islidatad: sp. astowestethe solder, whereby

a sSIdBC&rduiSs r powder used in the prior art nethod
preferably has sharp particle size distribution, it is

ver ¥Enmplgenarit wf thd metiddi disddded th §P2L HHI BT344 JBLIRY MAfRite solder
esed th in that plural sol der powders

. robl e
clretihRfHen go gﬁ 201?15%5@0&\@@@ ypleppesstion, Bherghyf providing a circuit board
withOhigR reRabiRY t i € 1B %0 YRS pri
hei éﬁt of IIt;)éri*le m?r, %Tjér?pothp nﬁ?g&r% eg»éc%egsusg{an ttﬂ%ltp“?ﬁém method
prefesplely hap shede partigld sizet distzibbiors it ie vary edpensivé. Tl a@RidnOthe prior art
mc{h%ﬁrﬂas posed the problems in that plural solder powders adhere to the tacky area on

which 2 bump for the solder circuit board is to be formed to make the height of the solder
bump inhomogeneous and that the solder powder fails to adhere to a relevant place to form
an incomplete solder bump. Furthermore, when using an ordinary spherical solder powder,

since the portion of contact between the circuit board to which tackiness has been imparted
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30 an inconpl ete sol der bunp. Furthernore, when using

an ordi nary spherical sol der powder, since the

W 24084616138 cont act between the circuit board t ®@CHAPINT065217

t acki ness has been inparted 2008/ 016128

PCT/ JP2007/ 065217 -3 and the sol der powder assunes a

dotted shape, there has been a possibility of the

ab thdedoldep PoRiRter fl hdrE i ossibili

Mor eover, Si nceqfsﬁgﬁtb %%ﬁegs%% qgérgolﬂf %g?&flg&’é’lm%ﬂy of the solder

pewderrdsppping offithecircuiv hoatdh doteovdre sinenthecthickHess R do¥der layer on
of .the solder powder

.t article dianete ,
e e fw&%oqoa_&mhﬁéga@v byBeane i the partiglgidiameter of the
sdlder poniden) the thickhbss dFiNEHIAR TayeP ﬁ?g S&Pmﬁ By BopthefW tO
sol ving .these probl ens and sgem Icall'y” "provi S ng a
met hgﬁlsflﬁYefWP&dB@fwgﬂhwbl algiewc to solvingbihesedproblents #nd specifically
[ rnocessed, to ., a.specifi.c shape .
prROldHRl o R T RHBERE &SP prdiibarueina 3paBer parielaprocessed to
a bpeeifit shape hgeesble fo thbﬁn&hb&'for?pl%aﬂﬁg :a oftief %ﬁ&lﬁgtbbzﬁd disclosed in

L oyLdi a nef hod for producing a er circul
TEG a%léfl 17&%(‘}%4 lsiq‘%}cteﬁl tequaviding amethddofdr fpoodusinpdaisolder eircuit board
selid ' ' e.of realizing.a 10 ciycuit
oS in St a098hH ARAMAEIRLo KSR SR ek b i o
cligg yragtern aboundingewithi fisatets BERPEbcoRNES BEUALY, @ Solder Wikcuit board
bhoar.d aboundi n% v&qt@ fineness and processing accuracy,
POSEAYIRL | 4, Cirghit Bop1d, gbinding: withniinenesy agd rprbeagsing accuracy, scarcely
entaikan R i eliahi Lidy.. and :
e 7 oo OF o oy Wickels HAE8I el i in PafabBy pean clectronic
Cirgit pagaseviied wfithr matleatronic pag apsbié ab rdallibingigh RéIGBility and high
paB@a%h?gg& giﬁp?ensi ty. 15 The present inventors have
carri Out" extensive studies in order to solve the
af orTteepickan devaioR! R cadf & Vet t
i nvent i gﬂr?. Acc‘cj)r di n&! Y, ‘t:hegJd %?gggﬁﬁakﬁvsgﬁq%épgl %z%\c\fezetg solve the
afyeentnned neblems| aodi huye tasbiemed) ks présentu gtvention h Adwerdingly, the
| osur e, of

A h lLved.., 20 Di s he |
P o Par e SE0uRR i Sulag Bpinine dh:Bush Aibish fis problems
havesprentsotviedr eof a net hod for producing a sol der
circuit board, conprising the steps of inparting
tackiness to a surface of an electrically conductive
Digldsard &£ 18k BRlehQEE On a printed-wiring board to forma
causi ng only one solder particle to

tacky part,
ad_htﬁlé Pﬁtﬁ?lrlt!“lﬁvmzﬁglng)gg?idbs Etlslztgl? é’i‘r@lﬂdr?gfttg_tlri]éie?fhae mgg?}ogef?r producing a

- | , . L | J
S"lgé‘} ?iltrﬁglﬂte Vc\anp%rdf %omp&ls . epgqeps i lgppagg}g S tp o2 shidace of an
elettaicklyy pafiductifg cirtuipldchiodd ° laeﬁl'iﬁféﬁlwgiriﬂgr & 1 %Ignﬁf'i tacky part,

conggﬁted and form ng a solder circuit. e preés
CAYSHETY 8Re seldempartige do indiewe tsthettackyemnn dnd dpstivg the printed-wiring

boirﬁ,e{hgfgbyarnélﬁﬁg Rk g(ﬂaer particle to form a bump part which corresponds to the

tacky part and to which an electronic part is to be cormected and forming a solder circuit.

The present invention further provides as the second aspect thereof a method for
producing a solder circuit board, comprising the steps of coating part of an electrically
conductive circuit electrode on a printed-wiring board with resist so as to form an opening

therein, imparting tackiness to the opening to form a tacky part, causing only one solder
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produci ng a solder circuit board, conprising the steps

of coating part of an electrically conductive circuit
“5?@%?@88@?0n a printed-wiring board with resi sPCIIPH7/065217
to forman opening 30 thereiiy_ inparting tackiness to

the opening to forma tacky part, causing only one

sol der WD 2008/ 016128 PCT/ JP2007/ 065217 -4 particle

particlgdn edbere do thetacky pyrt pard heating tRepHintBY-wififg board, thereby melting
thREbRLES WL i ng sboard, thereby nelting the sol der”

parftal cPaé-W‘élﬁ&ngg?rm‘% 3 50l4er GBEUE| rcuit. In the third

aspent thefthi ' ' ks he t hod )

accor di n t%siﬁrfgygg%g ﬁg"&g‘ég g%? &e@ ﬁ%%hseo@gﬁpg F5¢9rfingdo the second

aspgctsﬁgﬁ@pﬁi@apartiphés Spleanicaly thesopeninpuik &ircalas and,\hﬁibntthf gpening has a

. ' 5 di f D, th I d ti
AipBEE BEDT Hhe Boldg Sachle as  Arametsiog DA therenit baes hiciness of D3,
safilffied isats @1 24 ¥ §D2 ~DHI D3)12 /Pz()_(‘PZ - D3) x D3)12)/D2

> 0. In the fourth aspéct o } einvention directed to

t he TrdhmEmrihcspediofithe ipvertionfdirestedan thesmemod 2a668Hia to the first or

i cle i .ained b hi I d
sec pBctithe R ity s el mwicni & sidedhom out.
di r dothelfifih dspect BrehO thvaaaaK dirbided & HROmEAE 'flcordle to the fourth

asge t, the solder particle has an average W
aspeyg g‘ée Spldsppargcisdus m avesigeevidth imhe rampeesfl 303to PO%LIFE size of the

opétiigh aspect of the invention directed to the nethod

accg{lmo the fourth or fifth aspect, the sol der

she rspece bhthe ihventilsh efectibd '
faRO9% %f a Hﬁlﬂé cﬁgesgﬂﬁgf t he sol qeﬁ@tg??%ﬁcp%cgaﬁgné%thefounhm
Il ke thessqlder, sheels Basomn Bverape thiclatess fne ai raugmbF A0 to 300% of 2
thjdiﬂeeg:@fqﬁegadémmqﬁttggp Aafqrding to the first or

second aspect, the so ger particle is a rod of a

pr eSt theptsyents agpdvt ofi thef inventishrdiresrldd6 the hitHodeacb@Hd Yo the first
or &3B8F p%f:t {hges kpve%_\tgil ﬁn dlé‘gc ed to _the nethod _

accor dirng’ t 6 “OHEr BUYERipar presarihed jgngeh ews|fiton whiressolder.

a t i therbsith hspedt 6ﬁﬁﬂﬁ1v@ﬁti&pdi}%te%q(g“tﬂé‘ ey Hzagcé)::iilntggs the seventh

o&e&%g’g. In the ninth aspect of the ITnvention
asppg- etaldrs hag a direkness inoa rnge oS0 f 909201 & bize b Fifetopetling,

ei Oif the 33K step of causi.ng the sol der

parti ngfg t o%g%%wébgﬁ}eolw lo_flafﬁ’i?frt_eﬂéglth? ’E'S‘_Ejf‘ﬁfii%@ ding to any one of
the dirsige refghtiy atpketssihedep dFatidif thel bl phftidchollers to the tacky part
coné#{g%ré' n%s.t he grllgt ed-circuit board “in the I'iqui n

5% E15PFTs19g She poldsr naticle iy e Hawidrandiimewrsing the prirted-circuit board

inthelipgd according to the ninth aspect, the liquid is a

deoxidized liquid. 25 In the el eventh aspect of the

i nVigrihe denthliaspest efl theointviionetirateRar ok dhatod AcARin@N8 the ninth

aspect, the liquid is a deoxidized liquid.

In the eleventh aspect of the invention directed to the method according to any one
of the first to eighth aspects, the solder particle is caused to adhere to the tacky part by
means of vibration in an ambient air or by use of an adsorbing jig or mounter,

By the method of this invention for producing a solder circuit board, it is rendered
possible to form a fine solder circuit pattern with small dispersion of solder layer thickness
by a simple procedure and as well eliminate deficiency of a solder bump. Further,

concerning the solder of an alloy composition that has heretofore incurred difficulty in
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of the first to eighth aspects, the solder particle is
caused to adhere to the tacky part by neans of
WO MO3P1G88 i n an anbient air or by use-of an ad®6THPHY7/065217
jig or nmounter. By the nmethod of this invention for
producing a solder circuit boatd, it is rendered
possible to forma fine solder circuit pattern with

ko Ci ' 0 d | @y.e I4C .
PRI Sg PRI, oL A0ty e AU clddC GRS, prifiacile Spider partictes
upifdrerein shapp and-size lcenvendamtiye Pairtiwldrive i1 alfbercirohit pattern, this method

alloy ¢ ositiop,that, has heretofore incurred .
biings bt HlF iectiet desemsigeshon qirewits Pibollse smetal between the adjacent
cenabi es? prag)‘l:f:zli Egiiifr?hﬁ‘szgfggglf q%igrt [ %Itjggwség ﬁ%{ (I)JP% F’%@h@‘gg‘t pattern and

enhaneasihatedinbility ofmsalderudiranit poaidn By fhie meethod of this invention

rn. this, netho brin about the effect of .. . .
1 Hrplichhe, b st R bopic, HPedhoes| pspiblecicoieala fimaturization of o
citduit Relir@ hevihg afileleetibhic At MR fted rddh dndlifpaitittord HChigh reliability
t hi ckness of the solder |ayer of the circurt pattern
thergto andyeansegreptly prayidesan ele@ranis destivel ofiexcellentispecial guality.
Ci r CHLL: 1 0o ) t f this.inventian . for .
ot oabehid@O 366 ordflnr WM int abdlt e REBiRE oF ol the following
problensa(l) e (#) wiathi o] powitly otouCin Gsihg abeMdt HAvded Dbtained by
an el ectronic part nmounted thereon and 1 npartation of
PYfichingrith agupsh y  thereto and consequently provide an

el eCtn OHeCmBRYl that Yondpiic&d }n%ﬂflﬁ%) IS;% gélaatgj(')éﬁ% ia%%ee pagtiele on a circuit

Besi dés, the present rnvention
angf fugiog\it withtshperhedt|hasvsufered s oDbérgraxpérsive sovtder fuhihe gaurpose of

oA R P o R e T Seepog S pcision.
CoNP(2) Ske oA BitioHal i ' i rs)@,ﬁﬁ I i
circuit and futsi n &Ptﬁm\%ﬁ% %ﬁé’sgg‘iee)réﬂ{eag%(gﬁlg su??é?@g%ggsevery high
spherigity hecangsothei naetmg@wﬂ weryfligh prezisien poslecat in the queseding item (1),
' f US| a solder r l[ting from..
whlEBReL bl 0 BBl U Bhh s
conv@piSiraeathe tgihting i Mas becidesidal ai Sthpb RAtPMELdIRLER, it has to be

to g(gssess very high sphericity because the particle
Preparyd ARV, £RPR thRe e Sirewt Brehabeasld i n the preceding item
(1) .4 r.omtiap ; jrewit, s :
it 1 L RERURROBE i e et B 88 s ok {EAVE4 hto be carried
owigpiar mpimef extrenmins highedéglentf clabnliness hather wietvhid E@venting foreign
e

circukt, it has to he repar ed anew each tine t
pa&m}%sl#?mibgm&éhﬁg&%@; hngakeount of the use of
t he ‘BspiikvntiBe chililes t ith | ; e
i iB# es EOSIn¥Uith ﬁﬁt\!&lsh’ %ﬁiﬂgﬁﬁﬁ é{g’;ﬁd@ pm or less that has

carried out in a roo of extremely ree
neyeichaen sabisficd byt theconvenional prirgingrtechmiqieor @ompaquently, it has become

£eRTIE 16 pFSidd QTbRE! B AP bbeils NP 4P AhyPlhe o0 35S and ball grid
array (BGA).

Best Mode for carrying out the Invention:
The printed-wiring board that is contemplated by this invention embraces one-side
printed-wiring board, double-side printed-wiring board, multilayer printed-wiring board

and flexible printed-wiring board that result from forming a circuit pattern of an electrically
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This invention enables coping with fineness of pitch
of 200 gmor |ess that has never been satisfied by
W} 20088 1&ht i onal printing techni que. ConsequentPCE/IPRA07/065217
has beconme 25 feasible to proyvide a solder circuit
that befits CSP, area array type flip chip and ball
grid array (BGA). Best Mde for carryl ng out the
e r
cHRENVS PR, AIILCRell e AR bl Bastio fim gybstrate, glass
fabricngubstratiey pa;gpr-kimsedj epalguidsin- sutseratel Isﬂbsiﬂtte!\nobtaitgad by depositing a

SR 40 5 § oAU SRRt or oGlaicd FIDBHFte MR B costing & metalli
sublstratel Wit gfakﬁé Br eérafilc. €kSGh be glt \é\pt ag@%{lﬂ)&%‘ﬁ %agacﬁor resistor,

PCTI JP2007/ 065217 -6 con uctl e, suc
coib tvariston bate ghimand watnHfor exeneple.pl astic fil m substrate,

Jubs AP EVertiondt Shviaelstved R BARip RS JSINE Hiyvided & printed-wiring
bedratvetiog camee%aa mpURS tall R gOdonhBsHénA fofh BSP él‘ilB "Hf‘?SGA structure,

obt ai ned by coating a nmetalli’c substrate wth plastic
fosexemplenmi c. 1t can be applied to an | C substrate,

capa (o] va r re c and
v of bt eseht Shahlbn pgplchfint, e BirieBn el b Eetpechiof Yhymp for an
elpardnic phua byyinijairtigg pickidesied b8 sarfdtd bf 8l eWctridafly dadudive circuit
WI th a connecting bunmp for_allow ng connection of an

eleatyodeifin;a grintsdiog hopish © onn@rta@koanﬁr,eattameg r ke particle to the
s B 50 ARG B0 p3pl R TR T8 P, B il an

formingresdderfcircaitof an el ectrically conductive circuit
el ectyode on .a rJnted Wirin ard tQ forma tacky
part Thepfestth ipybascae c?élﬁfaﬁfaﬂg?ﬂﬁ b sitaching, just aae golgsf partile to the
coniEctitRAun)Ipdrb 61 B4 él@&t?&né’\?z{rt Bt - afigﬁ% Shth tﬂ@laﬁésg.g Tt is further
the sol der particle and ormng a solder circul
cherassasized ibyveavetiog the elehtricaliy eondl@divb)clramt abduinode Jpaﬂtwﬁh resist in

a to the ng,b art
o085 S 30t o SO REBE R AP b o ciru
elédtrdde fawty ix’ﬁpimng hadkands € td BR bpRAingoARIr tth&aRBGattachm? just one solder
el,ectrically conductive circuit electrode part w

parigcle §? the, f88§l§%ﬂﬁ tackyappeaing: hBhis dnvestioni ingthisayhide is shamagterized by

cdg@gg %E? (ﬁ{tﬁ%é# faéllac%f ?l%%%fég'éﬁl%‘ ﬁné ﬁ{égcgméerr]lt of a solder particle
for Her ﬁaﬁlainxm of 4 hmlnp rigy aﬂt@ﬂte orith 1esikig dierel:@ragﬂrin@ sacha cirb@lar shape to

o P M T Tk e e bt ons D1, 2

angflg% r\gléériéﬁplg?'% ng?dt%é QAendé If the Gk GpeRt B BALte the diameter

of the solder particle and D3 denotes the thickness of the resist on the circuit electrode part.
1>D1-2x(D2-D3)x D3)"3)/D2>0

By producing the printed-circuit board using the method described above, it is

rendered possible to define the height of the solder bump for connecting the electronic part

relative to the surface of the circuit board and ensure production of the printed-circuit board

free from any fracture of the solder bump for connecting the electronic part.
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for the formation of a bunp in advance with resist,

t hereb giving such a circular shape to the opening
W.(P]é‘{“s’@ﬁ@ %elation of the forrmula shown herein BETGR2007/065217
may exi st anong DI, D2 and wherein D 1 denotes

the dianeter of the circul ar ‘opening, D2 denotes the

di anmeter of the solder particle and D3 denotes the

H _ . . . Lect.
;5' ibi}e‘%%s‘ﬁé tﬁzegg té(ff%gf’lf, I%?ﬁchxﬁa% %@;%&lﬁ;%@nrgg 92 1R ¥okmula shown
heretnchaiowgit ishmage podsibde 6o aitachtiudi@me doldst pgritlheo thé beithecting solder

described above, it is rendered possible to define
hﬁﬂgpﬁ@ight of the sol der bunp for connecting the

el ectroni g goarh -8l gD V—eDﬁj)xb‘B?_ /ﬂj,@\g?ﬁgf t he

circuit board and ensure prooduction of
pr i nFedhesmoreithis iveantionf inaresfecbtn amyethodfirpreduring b eolder particle

fe%%%/%i) i%% E’%%F@gg’gggfe%:?&ged&l?ﬁ gﬁ%@&éy@%ﬁ:{aﬁ@!@mching a solder
par€iEleBubLf a BBIdeNshebBalldy with aSukich .Q‘Ed {&ggém@%l&%lptgﬂ?ée or, in respect

formul a shown herein’bel ow” it possi
toggalderto) bes tuseth orsfirming patitduitl of aw eldvtrovioncismiti board, contemplates

... 0.9 - (D,- D2- D3)1'.2)/ - .
PR AT = SRR ol oY eilisiaeieie et g, e oy, aaching the
defiriitedengtiv of poldetiol N1 gicky pat AEhPSFdICAR fubiak thS Soltié per se, thereby
rm nglsétim rcuiit of an electronic circuit board,

f X
PrOgREIRS P PeldesCiFwic hp#d- a sol der particle out of a _

sold Lk . ! he sol der

! 83 i, i BB LTS b et
prioducing gheasaldercpirticle fof ahiseihegition) Ss-Po-bazed, t SEPBIAk-based, Sn-Pb-Bi-

biie S P HicRabRied: o So-Dhof mscsh FopposamcIeRbat sk o From the
re@ﬁft'vﬁ%ﬁﬁ)iﬁmﬂahﬂﬁnéﬁﬂé% g%r Adh ARGV ] teﬂé %f rkfifable to use Pb-free

circuit and fusing per se,
cqmpegtitnggsugh ag| Sheln-bised,uSa-Bivbased, InAd gebared)| InsBiobastd)eSn-Zn-based,

| 0 sitign f, th ol der rticle to be used
SR et ST R SR ahaneh s at el Sorfise ebspd i Ge-based,
SiEBi-Bl-tak Bn-Ci-SB0A Aha 8is 86 AN MsH, Snla58G-based, Sn-Bi-Sb-based,
Sn- Pb- Bi - Ag- based and Sn- Pb- Cd- based conpositi ons may
S1hB8i-ShrZaybased o SntBieCu-Enrbrsedit SoiAgmBloibasedofSreAgHSiZndaiis, Sn-Ag-

C%g@magélﬁaﬂdquﬂ%}llﬁi%asg@% %%siitgoﬂss preferable to use

free conpositions, su S"Sn- | n- based,
Sn- Bhs zasadte bxemigledafetic dfreBientiaged compostiiodaRé eutectic solder

cogﬁa: 5 d g@gf%mﬁ% @?‘én&?&lg’/ %lggsé/g gf g@iﬁgpm%erﬁé@ggpigg as “63Sn-37P")
i pInEY (nAfRaR okl o2 SGPDARE o> YPht, P83 fosnort, sosn
508K, A§Ss70Bh.s 385n-BHP gl Gin-T3PHh24 2,046 S5m-8Bi46Pb, 57Sn-3Bi-40Pb, 42Sn-~
42Pb-14Bi-2Ag, 45Sn-40Pb-15Bi, 508n-32Pb-18Cd, 488n-52In, 43Sn-57Bi, 97In-3Ag,
588n-42In, 95In-5Bi, 60Sn-40Bi, 91Sn-9Zn, 96.58n-3.5Ag, 99.3Sn-0.7Cu, 95Sn-5Sb,
203n-80Au, 90Sn-10Ag, 50Sn-7.5Bi-2Ag-0.5Cu, 97Sn-3Cu, 99Sn-1Ge, 928n-7.5Bi-0.5Cuy,
973n-2Cu-0.85b-0.2Ag, 95.5Sn-3.5Ag-1Zn, 95.58n-4Cu-0.5Ag, 528n-45Bi-3Sb, 51Sn-
45Bi-3Sb-1Zn, 858n-10Bi-5Sb, 84Sn-10Bi-5Sb-1Zn, 88.28n-10Bi-0.8Cu-1Zn, 89Sn-4Ag-
7Sb, 888n-4Ag-7S8b-1Zn, 98Sn-1Ag-1Sb, 97Sn-1Ag-18b-1Zn, 91.28n-2Ag-0.8Cu-6Zn,
898n-8Zn-3Bi, 86Sn-8Zn-6Bi, and 89.1Sn-2Ag-0.9Cu-8Zn may be cited.
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20 Cu-Zn- based and Sn-Zn-Bi - based conpositions. As
concrete exanples of the aforenenti oned conpositions,

W 008016da% i ¢ sol der conposed of 63 nmass% of SeCaIH2@7/065217

mass% of Pb (hereinafter expressed as "63Sn-37P"') and
playing a central role, and 62&3n-36Pb- 2Ag,
62. 6Sn-37Pb- 0. 4Ag, 60Sn-40Pb, 50Sn- 50Pb, 30Sn- 70Pb,

255n 1o 108N 88Pb- 2Ag. A6SNn- 8Bi .- 46Pb, 57Sn- 3Bi - 40

4ZSHG§€§%§5&%§@%§5§§ %“‘%%%ﬁ‘-szﬂg’ﬁBgfsf% thepsaductioppf pgtelder powder.
THS Grmb 2k omiZ A meBidd , refofd - BB :

oSN 498 oo S, rSa._sgmﬁggﬁtﬁgfég%.‘ggs‘?ﬁ}%s. %%1?,%@3 by spraying a
mgues, sajagr alloy dsthestomm, of guishandaadidifing the misiin 2gspacé 6Fian inert gas

at%%@%h%% TB@ g@gerﬁ}%e% %g%vagegnsb%'éthgsA%%ﬂzﬂ ’tends to have the surface thereof
0diz&bwith Ehe GaeAsS, cctivddi irfbba ZParti
o%zn_ I % @ 58%%4%?43&03 : 58%(%8%};? SdlRItyithPRhmo3pkiré, ZParticularly, the
legdsirge s i cContyeing Ag 089Gnh-lpagsudferedsishe reflow characteristics to be
: ) . N - -1 Ag-1Sh-1 27
dege%ﬁ%%tﬁd\%xgr%f% @_11&@%?93 b@%ﬁ@ﬁ@rﬁ @@?Ofgﬁgr?}'é?ﬁ _s%r%fw:e of the powder.
Magy alitysduepraifficult g inprodycitipa potvder byl 2084 G@R0d,

PCT/1P20Q7/ 065217 -8 Cenerally, the atom zing nethod
i s %'Bl%g‘a‘ef §ncs the $3(dng alloy @snerplly usen theratoizing (spraying) method

fot parbicleadif edbddn R ippodhced g&ﬁ&l%s bP siﬁfé%ﬁﬁ \ép Qtvwfi range. Though
_prepares a powder by spraying a nolten solder affoy
It ispsubpegueatlyrresguined shat thesesmiicles e olpssifiel by sieving, thesieving incurs

aifHOARS i boBPleldl om iR, 5% BRABISS , Tihe fibe paeide thhicsoape removal by
sidvivey @hsibnalk dtieran adkébe Eﬁ&t‘iﬁeﬂrﬁﬁbl?fon%&‘]?&i%&i ned
Y,

in the solidifying atnmosphere. Particul ar
| ead?ith devigw| taey presise and fing cixguibrthgpowder ofiéteemesdy high sphericity

i Sitsl . deteri d i t
red Rl ofl e ST ekl of Pl FhCia @7 57 rriios s b as the raw
mapérialHer theviteductiohbof)a sdlli@yartiode uThds, frhé Eégvﬁb!r thits used is extremely
od.

ex roduci ng a powder by the atom zing net
B%f ore, since the solder all oy generally uses the

at OMikdd R¥ehtfd SdbIN) ot (ticle size .
_ reduct i on, it produces p{ggﬁl% g%efs%@ f;&?zuéiéj%\}glrsi éééggs\}‘éer powder by
implemesting dhegprocasdioy hutting thessolddrssheetanttwiye ke hiatihakfides at room

arti gl es . be cl.assified b i eving, the sieving )
36 I PR oS EH NE ARy Be bR preiod s sited in
wigharitig the@Sopeldtalloly§ thaP afelusB1€ 85 tHaabides ﬁ@? er' T8 m Qlyhericity.

si eyjng, occasional ly exert an adverse ect
i nevitiSBventinn anebles ithe piodudsisarof thinseldermpartieias by panching them out

. . . . V\d . f t | H
of B'spee Shed by Moo SF pithin  ThFRBE R g hudthinsci hediclly selected
frogy among stiimart, festangley pblyopi, 0cltite dliSpseS Rt Aample T among other

hrmteri al fqr the praoduction of a solder particle.
shapgs, g{luql?{gteag\lxﬂ\éq, tﬁenggcuggégagegarqusrmmu;ar y preferable in relation to the

shape of a resist opening. The thickness of the sheet remains as it is 1o be the thickness of
the solder particle to be produced and this thickness can be freely selected to suit the
thickness of the solder particle expected to be produced.

The solder particle contemplated by this invention can be produced by cutting a
solder wire in a definite length as with a cutter. The thickness and length of the wire

particle expected to be cut may be freely selected to suit the size of the solder particle
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expensi ve. This invention enables obviating the

necessity for using this expensive powler by
WOHBMNLE ng the process for cutting the sol dePCIHE07/065217
or wwre into small particles ? room 20 tenperature.

Further, the avoi dance of using the atom zi ng net hod

has resulted in wi dening the scope of alloys that are
rdBRbd € 88 pPriduced(

R0 fo B8 PriduceR (EResBSHRE 10 it fed OF WP BOHRELEIS o port and the
resist opapiing). by punchi ng t hem out of a sol der sheet by

t he use .of unch. The thls punchi.n

£ ee B iiNaoBeBAORR A St tendatucing o o AgpiEchit Board for example,
bP @oyi#e theC biirfdce ofeAn ieRRfricaflp rcoﬁﬂ@dm)eeclrc%ipﬂb@mgon the electronic
ot her 25 shapes enunerated above, the circul ar shape

cigud wbstiete or dhe eirqujt beirae amtheresm rcaiising the swefact of the elecirode of

o884 e G B R i o
elﬁétrddeC te réfut beitlp r@%ﬂkﬁﬁs@-ﬁﬂpirﬁh dopoeii@S theféby Bftparting tackiness

freely selected to suit the thlckness of the sol der

therate, i dtpehing st pagisolder partisleithe sonnpptingsssildps bugimrnarkofghe resultant

B8 SR e B G, Al T o, i an

fcmmmgamlderﬁreuthl ckness and length of the wire

parterJ e expected to be cut, may quiqrf reely selected to
sui t Tpigdngniign formsithe eperang inggiy ersipgahe periphery of the
ciFtalt AEGHAL/ @ﬁ*’aﬁﬂeﬁ to-seat’ {40l d?ijb Hﬁlpbcs lﬁrtgﬁﬂaﬁ th resist. The circular
(corresponding to the size of the connecting bunp part
Sh;p@l ptrtfers toebs 3tpeoﬁaemc1n@¢ buf mhay bmwbﬁntmad wdthcen ellipae or a square.
for oduci a,solder-cir
¢ obind 8 4 hatk Sy’ it St cirpfed Ristitete af; stipchment of the
s&dﬁi@iﬁﬁﬁdl& Sinkilak 46/ tRat QbRSiddasta petdcheiralk Qﬁllrﬂémeﬁhzeﬁ by assuming the
Ci rCU|t substrate or the circuit substrate wt

sigeRil 4o be ghaudipmeter pfthe insceibed eifcle pithe Ipeﬁmleowam t he
eI ec’i’ﬁé ?%let Yo gyg { g%cg rdr I\.éﬁzspgn I(ft'i“nt {sba & gul%llﬁ)é) 956 gén?rglly used in the

pnbdmﬁonvwﬁ im alet‘ﬁﬁﬂﬁt: rohresit ibopat, t Itng £ e¥pounch il hgasdthat it will avoid
tackiness _thereto, attachin t one

@%‘é& | %%msa durng tthe coufkeef .lwgaawgd%c{cwzm the Brface of an
elﬁaﬁcilﬁﬁéﬂnhﬁmve ct.lﬁ.:g Rdlle 8R4 A ds g\%ﬁ& St I‘PWiﬁ Be described

circul't board, yfu3|ngt artlcean
hereinafdeni ng a sol der circuit. Thi s invention forns the

openk.. circul ar shape ey pher, . .
ot hBY iyl proiitadt eiae featheftayiDn i sokEiah of Agack ess imparting

caifpdian 18R pi® oliRr SIRALRE pabithr f(ﬁﬁﬁﬁé a sa_lti@r Elhﬁf Wifle the electrically
shape prefers to be a perfect circle may

capdpetiver aicui partraquiring o cpagingovitina gqmr 5 coated with resist.
Though copper is used in almost all cases as the electrically conductive substance to

form the electrically conductive circuit electrode of an electronic circuit substrate, this
invention does not need to limit the substance to copper but allows it to be an electrically
conductive substance that is enabled to acquire tackiness on the surface thereof by a
tackiness-imparting substance which will be described hereinafier. The substance for use

in the circuit may contain Ni, Sn, Ni-Au or solder alloy, for example,
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15

When t he opening has a shape other than a perfect

Lrcle, the state of attachment of the 15 sol der
"%‘ZFW@F@Z@ mlar to that obtained of a perfect PETIPR@®7/065217
will be realized by assum ng i(Fe size DI to be the

di ameter of the inscribed citfctfe of the pertinent

shape. The resist to be used in this invention is an

I NSUTRY itadkikel5is in.t oducti.on_of . ,
. an electronic ci ?%Iglg goaﬁr‘%f‘&??ﬁltsﬁg S el iaythis invention
inplyder eaphthotriazoleabdsed aderivatives bevizbirlagoleakidd) Qfefivatisfes dmidazole-
rse of jpnparting . tackiness . tg the surface of an

baggfel%gféﬁtfvfﬁ’l I be Hﬂ\?&g‘?l?/'gaiqdr cigrivaivess t raereapsabenzothiazole-based
depivatiteadaid HefigotBRaSE thidth ids! el P€ W -

. hereinafter. This inventiaon a\pe)ﬁrdgf g@i ?%chtlre@'e §Nhﬂe these tackiness-
ImprEdEneampeynds exhibitssrangi effectif partitwlaly roes SoppeRathiey e capable of

: . h t _at t .th t f f
imBARERkilchs b e el Bicondictivesob Baprsnat ol i r oui

par thnr #isliinléidion0 the BenAritbdILbasedOlbSEkivi
ith resist. 25 Though copper igseﬁsgﬁwgfnﬁgﬁegﬁsented by the

followxiwg ggrerahformpladil)i cal |y conductive substance to
formthe electrically conductive circuit el ectrode of
an electronic circuit substrate, this invention does
not need to limt tg ubs.bince to copper but allows
it to m{ n electri y nducti ve substance that is
enabl e ' i, [ 5 on the surface thereof by

a tackinesssy Mce which will be

descri bed h¢g 2 The subs#®nce f:or use 30 in
the qprgujt n Ni, Sn,lyi-Au or SO|g3E2alloy,
for ( b/ §16128 PCTAPP2007/'06521**£10 The
t acki ness-i Iy t are preferably used
in this i nvent g ncl ude naphthotri azol e- based

dertvatives, benzothazol e-based derivati ves,

i m dazol e- bfsed derivatives, benzoi m dazol e-based
deri vatives, “mer capt obenzot hi azol e- based derivatives
and benzothiazole thiofatty acids nay be cited. Wile
these tackiness 5 inparting conpounds exhibit strong

(wiedréiacR B tp R4 iisdepafideritl9 HeEORPE hydldRE
[ n‘g@rti ng. t acki ness tg ot her eresg%r%(gg(frﬁ’y&g%ﬂ%%{g\%dl to 16,
prei‘ﬂ' Yén@egﬁ:ﬁfbgé'l 4t3mg,naq. Hkexyi grospt FoByr, €ha a cyaélobgrou% an amino
RE ase erivatives are represented by the
grofgl I glé\nbr%égblélﬁ%ral formula (1): RB R4 *N>C,CV % H

The naphthotriazole-based derivatives are represented by the general formula (2):

R7 R 8 RS9 H
N

RS R1D




10 Rl (wherein RL to R4 independently denote a

v{gdro en atom an al kyl group of 1 to 16, preferably
8128 ar bon atorms, an al koxy group, F, Br, PCEJP2007/065217

a cyano group, an am no grog? or an OH group). 15 The

napht hotri azol e- based deri vat'%/es are represented by

the general formula (2): R7 RB RS N,~-N RIi '"-. (2)

H RS R1I0 WD 2008/ 016128 PCT/ JP2007/ 065217 -11

(wherein R5 to R10 i ndependently denote a hydrogen

(vhewein Rih taRAPI independerily dentote Achydrqmenfmombhy afil @rdfp of 1 to 16,
carhban .at ons, an al kox roup, F, ,..C , a cyano .
gy Solo”Lohicatbon e a5 AEHDCHOBPClr T bifeyanb Eroup, an amino
gﬂoﬁb@ﬂi@tﬂi@@%ﬂ derivatives are represented by the
general formula (3): HCNHR1 1 ---- CC--- R1 2

5 (3) ThtimidazolRbasedaledivalies arcepresciaed by thkageoemrl formula (3):
hydrogen .atom an al kyl group of 1 to 16, 10
preferably 5 to 16, carbon atons, an al koxy group, F,
Br, d, I, a cyano group, an amno group or an OH
group). The benzpf (i} sazolo~ d derivatives are
represented by thelEeneraI Errrul a(4): . R15 R16 N

R14 \-R17 (4) R134jLl5 (wherefn R13 to R17

i ndependent |y deno a hydroben atom an al kyl group
of 1 toRA 1 prefellbly 5 t  16w—eaRb@n2at ons,

al koxy group, F, Br '\Q ya cyano group, -an am no

N

(wherein R11 and R12 independently denote a hydrogen atom, an alkyl group of 1 to 16,
10 preferably 5 to 16, carbon atoms, an alkoxy group, F, Br, Cl I, a cyano group, an amino
group or an OH group).

The benzoimidazole-based derivatives are represented by the general formula (4):

S & |
R14 \C-—-RIT {(4)
| N

H
R13

15
(wherein R13 to R17 independently denote a hydrogen atom, an alkyl group of 1 to 16,

preferably 5 to 16, carbon atoms, an alkoxy group, F, Br, Cl, I, a cyano group, an amino
group or an OH group).



group or an OH group). WD 2008/016128

PCT/ JP2007/ 065217 -12 The ner capt obenzot hi azol e- based
WRR0§419%s are represented by the general foPEEIR2007/065217
(5): RO RRL SN'"'"CG-SH R19 X53 R18 5 (wherein R18

to R21 i ndependently denote al ydrogen atom an al kyl

group of 1 to 16, preferably 5 to 16, carbon atons,

an a : I r n, am
ar o oy e Benzbihidolerbdsed dorlaf¥eD 38" Befapdfy I Hhe genera
fogould-(bpised derivatives are represented by the general
fornula (6): 10 R4 RR5 RR6 S C-S-CHR23 I1.1 (6}
IV COOH R22 (V\hereiggz to R26 i ndependently denote
a hydroﬁg tom an “dal group of 1 to 16,
y

prefera 2, J&arjon at an al koxy group, F,

Br, d, | w afi “am 15 QhQUpP Orf an OH
group). WO 200 B RE / JP2007/ -13 O these
conpopnyls . 7ol e- based|deri vati ves { J
represented by|tRe,gemh formulH (1) general ?gai n
in tackiness i %« o Nunber of carbon

atons of Rl

R18

5 (wherein R18 to R21 independently denote a hydrogen atom, an alkyl group of 1 to 16,

preferably 5 to 16, carbon atoms, an alkoxy group, F, Br, Cl, I, a cyano group, an amino

group or an OH group).

The benzothiazole thiofatty acid-based derivatives are represented by the general
formula (6):

10 ’
- R25 R26
R24 .
, N —s—CH
R23 | ] (6)

N = COOH

R22 :

(wherein R22 to R26 independently denote a hydrogen atom, an alkyl group of 1 to 16,

preferably 1 or 2, carbon atoms, an alkoxy group, F, Br, Cl, I, a cyano group, an amino
15 group or an OH group).
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Li kew se, the im dazol e-based derivatives and the

benzoi m dazol e-based 5 derivatives represented
WQR3Eot419%| y by the general fornulae (3) and (#CTAP2007/065217

generally gain in tackiness |n accordance as the

nunber of carbon atoms of RI“14d RL7 increases. In the

benzot hi azol e thiofatty aci d-based derivatives

repr . r . unmber, . of

<P SERLE bl PR AN URR oSy BUREA 1 e g
fotmola (2) gémerlly gain i 20kiness inatcdrd@ie a8 Hke Afmbdief carbon atoms of R1

tacki ness-inparting conpounds is dissolved in 10 .
tc\é‘f@m‘@?esan acid water and preferably used as adj usted

to stj acid tay. 1l gree of  nH tp. 5. ]

sub s%’g{%%iesg *t lg@b e%lljlg lc‘ézc?t 1? g‘?&? h e&glg | %‘é%rrear{fd o&‘ep I_lee%im'hﬁ&azo]e—based
dérivatigesniepreaenitetd respemiivebsby thedgenehal domeulae (3, and Ul genesally gain in
aaﬁi d, 'nitriéqngd d and phosphoric acid, _nmy be _cited
talFaces if RRPordAnge b the ARTPer of e 4ems oE R e B 17 dpspeates.

to ; i i f ] i AAC t1d,C

0, b AOIORLG 6 S5t AR et e sener

forpila, (6} tlehumber af carbon atane ofeacit ofR22 fo R26 is preferred to be 1 or 2.
of, the tackiness-i

usabj e,. The concentration arting,. X
corp S RPSR e, 5t ek ong of 1 tapessy MPpHTEdETpEIGRY Lissolved in

whter b AP&JIA Waf a8 pPéfertaBlySiked a8 QS td Xligh dcia@P YrihPdegree of pH
of use. Preferably, thé concentrations Tn the range

3 &1 50. Hotheasbstaness20 beanssthfat HenadjestoyntustpHsinogganimhads, such as

. C e [ falls shor f the range, the.
hyhodhicE K18 T Ak, siic ach Bl Bospee ER Ry, Mot where the
elentricatiyotiiductivel fibsfaht€ hegiiens @6 Botd ARt0f Aderghaiekacids, formic acid,

fi.m, 20 The treating tenperature, when raised = o
acghi¢ Ay Rfﬂﬁl&@&?e%fcg smalicash pxalisracid, maloris acidasuseinig acid,tartaric acid,

t a0t . ' t ne
o S 15y SRS 0o b R At s
benrigidlyt Hemited rin mhayabe qreopdriyt dlidju:ttad:ké 138i% SSOILill’ﬁF'ﬁytainﬁgcondition of use.
C the kind.of netal, .etc. Gepera ., however,
RS apprirsians if e Rade an G5 apashcors dieels lfow réady use as

a TGN If Ak icBRRhEh¢h FhIE o BPYhEhrddi the’ Shortdgel Rill prove to be
preferable to adjust the other conditions 25 soO that

unanorabierisy perfgmaneecomasgoniall of insuffidientefopnasicnnafitke tagky flm.

of e 6 n.from,he .vie j,nt .of workin
of 1+ DRSfiehithe feofatbe? e -rejsép SHBRU"abBye Aol hograre, proves
facorpblerin asrmsOdfthe kpadt AP that aridunt OF fbanatRAbf tROWAKY AIRE It is not
olutjon is at an advantage in heightening the
dediptte. ok Hdy varalle mith the son¢entrationof Hiedackingse-impartingrompound, the
; t LN by el ectroni c o o
kifl of el L7 Sinstd]S. B3Yer, it eterthyy Mol BRer 30°C 1o 60,
Thewgh thammefsimg tithe it nétoddfinitivepitdy préferableits audjust theadiber conditions

o st Bt Bl RSP S e 45 525160 min o th

viewpoint of working efficiency.

Incidentally in this case, the presence of copper as jons in an amount of 100 to 1000
ppm in the solution is at an advantage in heightening the efficiency of formation like the
speed and the amount of formation of the tacky film. |

The electronic circuit board to be treated is prepared in a state such that the

electrically conductive circuit board requiring no solder may be kept coated with resist, for
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exanple, and the part of the circuit pattern may be
sporadically kept exposed and treated wth a

W 20081886938 i nparti ng conpound sol uti on. The treRCHALIRL007/065217
with the tackiness-inparting conpound solution is

i npl enented by either causi nb“the el ectronic circuit

board about to forma solder circuit to be imersed in

o the | nessl rti.ng. conmpound sol utian.or
exnl. 8 BT 37 A Bl e er PRy e outical o poppsed and treated
with @ tedkénessHihpartifi® 8éfipind's@fitiohs | N i nparting tacki ness

to the exposed surface of the electrode of the

el ecThs wgatment with the tackiness-imparting sewipomtid solitinreistimplemented by

. . i cal d i cl . .
e85 g By 36 S Sl 44 st o b grmered i
the tackimess-mipdrtisg ebmpourdihaion! dreapplyied fﬂeqaélﬁﬂess-im%aarting compound

onductive 10 circuit board that has undergone the

sofytieRytheretoo nl s treaimentesulisip ippartingdaclieess &) therexposed surface of the

' égllld-gaﬁ scri bed above in a

el%ﬁg?kggﬁil cle- gtctla é%‘?]‘%eﬁalzgé@?g%&ahounti ng the

elhecThim rihwemiioncpneif ' e;bmrai&gﬂn at Meﬂe?li ﬁﬂderﬁpﬁiti%lﬁ éd BGolder particle

t he cont ai,ner.. of, the sol de article, thereby . )
PIGFSSSRH 195" EEniteothaRS 1, e ks ob thsplatteode of the electrically conductive
ieQn bR Mk BRES ptanﬁ ' ifig -
mt acki ness.gt Ei’%éﬁl sgﬁggggﬁlpeg?{i C 2&9%%8}&8?%%?‘%%%& gblder particle
prediagd rbypthe thethed descaibbd mbovssinda solder, paricleksttashiagatevizd, mounting

s bei ng _scattered.,and t he spl.der particle, n the .
thg ST hobt ot & 1R vireaett Lt opfiser ol fibp solder partile,
thereby Glﬂmﬂin%&h@ ssleqtnehicld i a Bk IRy the %_Bﬁi_l@cltiﬁ% geltaﬁlgb%r?g ghﬁ endowed

. attached fast in conseﬁuencq of addition 3
in ggvanee 3ethtackinesy; (Theseldgtparticleywhereplacereia the soldempapticle-attaching

t (YA oL L i so] der .,net al.. can .be

ASER. o PO phelchuBoh Bl 0P A% 1% o ugE, atep the solder
pagtictebiachity devidel iatiltedigcaprtepeiabed kpebte® Tae BSIdBSPHticle, once it
. for rgt%ucj ng the solder particle of this invention
1s Pﬁé?f@ﬁ 8 in. Gonspanense iof \addtisuiethe ares of itaghmentyeall be scarcely
dethi 1384 der particle, use of a

egﬁgﬁgf?lgglaﬁggiﬁg%r psg?ltll%gﬁgnhas her et of ore occurred

nor elhsfsplsler trietal cawbe gBeralbi prgcesaad éasily nts aithinewiré because it excels

. der_particl.e of | at ape ,punched t of.a sheet. .
in TRl orBRY e fub fred ToRbgBtEs titsoiiey ohticle SIS invention,
thérsfode, deh b bdslyleddiicedout of a wire solder [ine,

however, it iS rendered possible to add to the area

It
of donttheiresament direqterd: ta akddchingaa soldan pattieles obelef a spherical solder

' ttaj tabl e attachnent, of .t he sol der. .
Pl b Berdltod S @hlted btte ongd SREPEE " " b wctp ¥ imvention, o
soldbr partinlecsftd flat sHapy puachearont DRardedoldes I6il Wikkea punch or a solder

di ft ributi og,_ trey are enabl ed to produce sol der )
pagiicle eHtdn 2 9ghipite lepgthaugiof pvies sqlder linsy boweven) it istnenderedhpossible to

ad€ 90 YIRS e Bf‘lcoﬁ'ﬁ& Eél@fhe%ﬁ%@ ﬁeﬁ{e ngc[)flg"éW&& 'rptaftg:llég Q]i[u% attain stable

i nvention enables the size er pa
atthemieng of yhecsnidergattiade.b Biricbehe solder particles so obtained by this invention

have a very sharp particle size distribution, they are enabled to produce solder circuit

boards of high precision more stably than the conventional method that uses solder powder.
This invention enables the size of the solder particle to be freely controlled by the
thickness of the solder sheet, the size of the punch used for perforation, the thickness of the
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t hi ckness of the sol der sheet, the size of the punch

used for perforation, the thickness of the WD

W SIBOIEISS PCT/ JP2007/ 065217 - 15 sol der wi r e PET/IPRBT065217
length in which the wire is cxg of f. The sol der

particle punched out with punch, when the average

wi dth thereof is fixed Mﬁthln the range of 30 to 90%
scdd@fveirabs f -
el oy oAt uf Hlich it W S BT’ B 10180 dflcfBlncild ot wih

thﬁr@mChawlm the avatdgeneikh therabf mﬁxé@bwkmﬂlme rahige of 30 to 90%,

| d 5 d
AT A8 18rh it o aneielebl 5§ s 73% adrine 39dth ofitbeelectrode par
fagddr RUidquiza rifnp thﬁtﬁfn of %kﬁl'ésso cfnﬁﬂﬁs $@bfiin éjﬁ{et ﬁtfﬂe?onléf the solder

t he average w dth of er partic
partila apﬁ@sumﬂexpqurmmng)thegm%knemeof the (seﬁer Laylert upt‘re\/cﬁmtnt part after

rticle fromadhering to the tacky part or
fubidf ?‘ﬁjlefjst%ﬁc}egﬁ 53 10 s

ren separabl e therefrom

smal Ifelie #vVedzet WRItH 6F@k sbidet r i
r esult. in 10 adhesion osf segserrﬁglqu %r?ﬁggﬁ%l@ h%i‘ﬁt Af90%= the
@eﬂie“@t dhe solderepastiele dwan péhetrlngrtd thie tacky patthr render it readily

ANl 08 VRSO0 e St

adpesidm of se‘l'aealasoédeaq:artidhsltmﬁn‘ésoyéﬁlngf&‘ tﬁ@'e‘l’&iroﬂé“ﬁahcin% depr:ve the
out WI the punch to be in the range o

ﬂ"t% e eg&}l?fsolq?é AYRY &bﬁ%@nbm theyBasiosl Qféhe mldermartlcle of Stablllty
experyie ﬁweﬁﬁblpﬁref‘éi’%fﬂ:edaveﬂag TReemel gﬁhegg@%f Bal%ﬁle punched out with

processed into at because
th ¢ pmqi-q tage ip thepemgy ofi $00ren3 0036 of tirbibicknesEhot thé §1d&ircuit expected
d may be cut into definite lengths to produce
so rlhg particles. The wre, either prior to or

SubsEfgU&Mert
ertetdP b&l0 be ‘br@éé%sed”ﬁ&Yo Qgtll'néngﬁ?%g% Pﬁﬁte\é‘gee%ﬂs in flatting

opposed rollers to produce flat s
PIoRfyIAseg entismed tpbov. r a“ha rvdes salpsuiused mayits G itfoedsfmitgdengths to

r ef 055 to0 800/ of the w dth
pr%%iuc? %‘éﬁigﬁ"%@ i o@egpggl %h%lﬁfeﬁ Qfl%too‘?ré egpenitto tbﬁ’é‘g so cut, may be
passed bsitxwap eppog) relteds td ﬂbmdhwmt Roldkr pdrdélv dual

par E‘isécut ff the ne is in the range of 50 to
900 Enesp of theowire yndryodiscyssiomis inithie range of 58 to 90%, preferably

552% gﬁ‘l%f Sfithe [ﬁh &i‘tﬂ@ e eﬁﬁ% %ﬂ't ﬁﬁ? éﬁlfdse%[l%m% éf t§8 Zesig opening) and

th Etlnegtwcgmq@wdﬁdrmrmdem effxhelide bs inthé Rige aF 86 toD0RD pkFerably 55
0% and, nore sw tably 50 to 5/p

to g&/q %fs i?‘:l?y"ﬁg‘t ﬁgcfgr dedaridihe lﬁ%uﬂ% diapsteripf éhﬁﬁeﬁ'gt epening). When
thet figt pabiiclk NS b prddiged %@l%ﬁre e so g:)efri’ﬁfa a gvgltwﬁ thft* range of 30 to

oconventl onal formation of
0% anitpplyAQ @038% ead mon@antabhgs&:kmrﬁ@wnﬁtb@wulth ofuthetelwrode part.

of - LA he 1 He R eGP ixPRbpAC o she cpmepuional ormation of

the solder circuit by the use of a tackiness-imparting compound solution, the method of

enlarging the solder particle or the method of increasing the number of treatments has been
employed. These methods require imparting tackiness to the circuit part and causing the
solder particle to adhere thereto, melting the solder particle, thereby forming a circuit, then
imparting tackiness to the circuit, causing the solder particle to adhere te the pertinent
portion, and melting the solder particle. The former method tends to add to the mass of the
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enpl oyed. These nethods require inparting tackiness to
the circuit part and causing the solder particle to
WRIRWEE1G1EEr et 0, nelting the sol der particle, tRETEBH007/065217
formng a circuit, then 30 iggén[ting tacki ness to the
circuit, causing the solder particle to adhere to the
pertinent portion, and nelting the sol der particle.
soldet paiidIE i Griitfd i
2008/ RIS NP MBI R Uib defateltn ggrﬂﬁpsgﬁ%g)l ficic and deprive
theethighmess oft dhe soldamilayier yofoftability. s Sfimr bttepmeshod Hends to lower the

Ik icle and, deprive. the t.hickpess of the . .
pRRpEEI S e R d BRIRRL o el B R Ryt efRees ap the circuit
bdaptvaiid taBequihel \deprive th cREuit Béard of felabilidyibst rate,

exert a plurality of thermal hystereses on the circuit
boar §he seethesh @54&6 ninventigapfor\produing ither spldeth olreudt dbard prefers to

. i.abill . The net hod, of this. invention.for . .

in B8 prdcbicr? o Pheles RIF patpdlea eIt 8l i aglingtevice, then

mbinetings adeledtronic bycud Bard i the HeVide and @ibkatleCthe Roftainer thereof so as
sol der  partjcle-attaching device, then nounting an

tocatach thiselder paticle tsbthedcannesting busup qartahaving Ispasequently acquired
0 i : t I -
tabllie 2 PSS, IRELRR pafticlioant LR A £ Whttered.
consBvgneintthe mathgdiof ¢lds inventiomfss she gradwctioaufitiie sdlde circuit board, it
. sol Eer| Bart icle can be%)ﬁ)({ event ed from peing, scattered. ..
18 fgn _ P§TIbI 20 haventhe et rPIaEI :Wb tcf @,do_phl@-mde printed-wiring
baaFP 8y Caliiflg Yle ERErGHL AhEiE sttt igeﬁﬁtgd ih the bGder particle-attaching
rendered possible to have the sol der particles
dexice4e e duoyeddiomake bottinparpof theedlder partigle-dimahidg dgvice as by using
af[fQUSi ng the electronic circuit substrate nounted in
e sol der particle-attaching device to be buoyed
f r onThdethol be MiPaienitin ﬁ)hﬁlf?ibr%ﬁﬁioﬁ %ﬂﬁﬁoﬁfe@%ﬁr@tﬁhbéﬁd prefers to

device as by using a jiag. e nmethod of this
haye, thespldar particlenutashing devicertodse tththesormeef gidlased tcontainer, This
f. I nard i - at t achi ng
soRft SRR Bt ol ool 05 S0eE BhruB Aot pEr A bR 2
schehis ierdton patticplaslyiprtferst the pPHRsstH of e sllefi@article to the solder

B g B et e
in’?@éxﬁé_tﬁin@ th&adH3&iof A 48 soldek &ll‘l!ilcfe RQAY fqlidVit ﬁgmgt'feq%ﬁsléﬁgebto prevent
ac ace in'aliquid. By

ki neSs 1 n advance to take p
the spldenmartiohe fitome adbi¢rég om thef padh dackihgl eackyraess iant eprevent the solder
he liquid, it is e possiple to preve t he sol der ..
palfifs it bPing Aesiikaliiy PO REcisiy P abehly Y.L 4 Beepitch circuit
boafblard £ve&difink RBldePp&iRder. Particl e from bei ng aggregat ed
by static electricity and enable use of a fine-pitch
ci r cking intestien Rpipfgrsathecatjachmeat Qﬁltmfensolplw\mmi.cleTgi ¢he liquid to be

- im%[b\ﬁ?é]ﬁ%cpﬁ& ﬁ{utﬂgzgﬁg F‘%ﬁﬁ‘%f éﬁ‘glgfée@fth 81fe ctupr%n 81!' tgng liiquid. The amount of

articlen
the solder particles to be supplied in this case is favorably 110% or more of the amount of

the solder particles to be attached.
This invention prefers to use water as the liquid necessary for the attachment of the
solder particle. For the purpose of preventing the solder particle from being oxidized with

the liquid, it is favorable to use a deoxidized liquid or add an antirust to the liquid.
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25 inplenmented by fluidizing the solder particle with

the current of the liquid. The anount of the sol der
WO0P§/44668 t 0 be supplied in this case is favorBETAP2007/065217

110% or nore of the anmount of,, the solder particles to

be attached. This invention prefers to use water as

the liquid necessary for the attachment of the sol der

par tyal _ e :

Par (8] SgeF JaricaR iR Aot B BE LA 16 e mEMo UF producing the
soldsr tamnt dbard ¢ontemplated dgothislinvention dauiotabdy catipriass a container for

he. | 2008/.016
inb Bty epiesusticte S0 She el eoriepic o, a9 inlet er; fogyallowing the
elééﬁ%hi%ecl}&utbﬁoé&ﬁeﬁ B@ﬁn}e@ﬁd”ﬁt Eoﬁori?{gmﬁ! QHeElio iAfdCthe container, a

der circuit board cont eg;p ated by this 1nvention
mﬁchwruslatﬂdﬁptedrtplﬁhsﬁv caontagner the insegttbmi oft uhngnmhg board into the

A O RO TN 4 —

ad&;ﬁe@ﬁb filjop GitRsteithe aoﬁtéihélzi‘ﬁr&rpépe’ﬁbd of E!o@éﬂ étﬁtteo THSact of preventing
container, a 5 nmechani smadapted to tilt the _container

thfd%qldﬁg)artwée fremetoucking die wiringbaardh gumthg minrbon hbthe wiring board
5 R el BT Y i 58 BRI S i e

jigtandtthe suhsu’afeamlet the sabdfaté bein, %:sarin tieidderParifdl@asbhing device
ét ate. The act _of preventl n e solder particle from
s‘eﬂ@ﬁﬂv@tlﬂwgamﬁﬁ@ ®orAteR etthe sebstmte. i nsertion of the
W T t i [
the "W G Setblidt ¢t Ueitiaied 1 R nTln @A) Beffectively
us¢d garhtﬂatdﬁﬁnrsth@ﬁimmﬂen ofiblirepd for theibatneetion 6B GAI ang GSR, it can be
0l d ti.cCl ttac devi ce and
raduSafl el eftoaialy farhe bupips ot WcBeqtiie Wherselpstiqpic parts as
welthi | e the nethod of treatnent contenplated by this
invention can be effectively wused particularly for
t he Ther spdderopirauit bmrplsthﬂbns taticatednecording 6 BGAImvedtion can be

ral l d.effecti
EifpRE b R PR o Boqt B e G B M parisb e steps of
molﬁtmg bh elettnis PabteindGbintip ihe ot @dnichRit bySréfRMNihE 86l@6t. When the
ccor di n%pto this invention can be favorabl y used for

soldergireiit Dpae iabuipatedh @Ya\tﬂ‘llselné@ﬁl@h isc exngetedt tgamake connection of an
elecFOhk gﬁﬁsfo'i' I%thnZ]SI@ Phe YectrBR: ngbtgir-tib‘ag 28 Ij(ﬁ#a?d:{nrtﬂg 'cfrc@taﬁ&ard by using a

and ni n el ectronic oW Nng so
vaifiren mdhhnd ﬁmlaﬂplly flux dai the hmat df fthboreiecarbaid foart trbqlﬁrmg connection,

i ny.ention is ex ected to onnectlon of an
mauaigg F‘b“naé"tﬁ%ﬂ‘? STERARA Hen aties dha esmifact p_,%m thefgby melting

th@s%ldé?'aﬁ&glléﬁl ?Qﬁe ﬁlo!t%béldéiqarsghﬁll‘y using a varying
nmet hod to app l'ux to the part of the electronic

par tAss @qmsrwr@mmtdawnﬁﬁhe soidentiragt boedeinddbe elvicgonic part, the

;E et h r%ﬁcl: oﬁy (gpfﬂ I?cn‘ae:txlarn%let r%r?ayrbeesllfsleﬁanlthlé gecﬂndlogy starts with
the apphcatlon of flux to an expected portion of the solder circuit board. It then proceeds
to mounting electronic parts, such as the chip part and the QFP, on the bump and effect
collective soldering by means of a reflow heat source. As the reflow heat source, a hot
blast stove, infrared furnace, vapor condensation soldering device and light beam soldering

device are available,
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the solder and allowi ng the nolten solder to solidify.

As neans to connect (nount) the solder circuit board
WEHOY/E128 ectronic part, the 25 surface- nountPCTAP2007/065217

technol ogy (SMr), for exanple,, may be used. This

technol ogy starts with the application of flux to an

expected portion of the solder circuit board. It then

pro ' ' t .

e prie ol eI B R BleRAs 130 45 Y3INCTRANE to the melting
pohietl dfeant allsy ®obedased) grefarabitp ared 1of +30°Caklative lbe dlie Seltingeoint of the

a]ﬁs &}ge refl ow heat source, a hot _ bl ast stove, .
o+ thepehenting temperafursds inibs dange-fi 159 19 JBA'G, inveferablyi indhe range of

T T e

rangap€ 68t tor 80isecdrkle, amd kimireflove dinse issint B tamgeSET3E0 to 60 seconds,
relative to the | ti poi nt of an alloy to be used,
prﬁ&é%i’(ﬂ’o‘ih?r%qusi-%ﬂ@g‘?@@%i ve to the melting point
of 1 ralldyP$rode i gt B i chd ol
_range o%- 130¥){°o %g%%e%?%?%‘?ggﬁﬁmﬁﬁﬁt e ?’éﬁgéhgf"& ‘ilsr,xothe case of
nirogens®@iiow hy contedibiag thegpxygete corentratiduetor v eYobdr 1865, preferably 0.5

seconds., preferabl.y in e range of 0. 90 -
vod R AIE, s B AR P Aoy e Eatiert bl bfead hg wettability
of6fhesel@itdfo thePEIG afbuit i iddi@usedn@d Mk SRubrendd of solder balls is
seconds. The refl ow process may be carried out in

degreppaskasrcomparad witletheicase ofithe his reflee. of ni trogen

Vol | Pifreder. 88 S Ll e SIVART S GRER e Frounting. In
the eretiescefor posdichigathe @leirbaietpattyeirt meedrdigt toshthyunting method, the
. because ,thei wettability 10 of the solder to the_sol ger .
jowtt fmay, e Huplementad g bolthsides ot the Printedwing bose.q dhe electronic parts

(A Bl o o ORE haeST P LA gl b OF o BBl it nclude LsT,

registot, echpacitorptrphsfsrencrhimdsctadac €ilten uostillatpr dnd trardsducer besides BGA

d for.praoduci.ng the el ectyonjc part. joint
ang?ég{? ﬁ‘?”r‘f'ﬁmf’?g ‘&Wi’ssf ﬁﬁ?l?‘ﬁgﬂwsﬁ&a? exeHsvel%i nt may be
| nplqawNied ifenti] Wil be Rs@fbel MRIRN Ibgtr%féré/ﬂce 118 GxBapled: which are
The electronic parts 15 that are usable for the
nofbigntativg ofthihisgensfontiniagy sensent i on for an el ectronic
part include LSI, resistor, capacitor, transforner,
i nductance, filter, oscillator and transducer besides
Ex3afple and CSP connecting chips, for exanple, though not

excl ysi.vely, Now, this inventjon wll be described .
bel o&ﬁ B&‘f" tagkinessppantiyg §§g1aﬁgmgg§olmrb AN gfgeous grmass % solution of an

indiddFole?bds¥8 cBfpbitlaScdnffild ftnk BeAN FHERASE (37D having CiiHys for the
alkyl group of R12 and a hydrogen atom for R11 and adjusted with an acetic acid to a pH

of about 4 was used. This aqueous solution was heated to 40°C. In the heated aqueous
solution, the printed-wiring board pretreated with an aqueous hydrochloric acid solution
was immersed for 3 minutes to form a tacky substance on the surface of the copper circuit.
Then, the printed-wiring board was placed in a solder particle-attaching device that
was provided with a container whose interior measured 250 mm x 120 mm x 120 mm and
which was provided with an inlet port for admitting the printed-wiring board horizontally

thereinto as illustrated in FIG. 1. In the container, water and about 400 g of solder particle
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Exanple 1: As the tackiness-inparting conpound
sol uti on, an aqueous 2 nmass % sol ution of an
WiOrA0gH%161 8- based conpound conforming to the genBEEPP2007/065217
fornmula (3) by having C11H23_R;§p_r the al kyl group of
R12 and a hydrogen atom for 1 and adjusted wth an
acetic acid to a pH 25 of about 4 was used. This
ha?irige 8 Wdnfpokitioh UF 5SS ZUMadd a4Rrticlt Hiddi&e 8R178um were placed.
agueous 'solution, the printed-wring board pretreated
Dyyiingnthisplacpment,shegeldercpariislé-attaching dofice wastiltadolest the solder particie
e

' [S for.3 mnutes.to .f.orma facky substance on .
sh?ﬁi.ﬁetgﬂr?]f g?:eet.vg}n nl]?%lr% OFS)[BI rw%lpgrﬁ?ia{&_ Wﬁﬁ}:ﬂwc?eﬁlewﬂﬁ a connecting bump
papy dtihedl citbuladh wihal £bsWpef Pigelaitsd ShowSRI Ple 1 below. Subsequent to

particle-attaching device that was provided with a

placing the cwiringo beardn ine the rsoldes spartieleatiaching deyix®, rthe xcontainer was

. : o\ rovided with an i.n] et port .
i PallTHRR by 00 W £ sHRDP 6 YidiEe shindil of T ot Barticle to the
prinbed-wiriigbaasd.i Theipdricat eftilfinl Whé5 sdconliefcydle cont ai ner,
wat e,f a%% about 400 g, of solder particle WO . .
2008¥heTentten f&eﬂﬂmﬁowm%@@w was1extiagid fipm the device, rinsed gently
It d :.96. 5Sn- 3. 5Ag and a particle dianeter of
W%H%?h%v\%?gﬁgﬁ%ggd. During this placenent, the sol der
par tThi$ pristet-anting ostelwraseplaved i h beeh 4teXt0°C ke nedilthesolder particle
articl shoul d touch fhe w[j b d.. The wiring
sofl s, B ot S o O S g A 3 FHmeB, Aot 20
onGthé EXBcabd Yurficebrehe! &)l'iigélt cifthitd ThR Ir&i8 3 shBQRn TabIEAbSow.
1 bel'ow. Subsequent 5 placing the wring board in
the sol der particle-attaching device, the container

was bilaterally tilted by ?Ol?lf r 10 seconds to induce
attachnent of the sol der parf?&le to the

PIhsidiaitieter 1B A@RT PThitkees (DD D% (D2 I DAYx D5 Bump
$econseninC| ¢ powder Paifitelist {Ne printedpwiring boand gy

118 ERLIRC U g ngqg%\'l_l ¢e, Tinsed PEt Fy—witt Good

.o N an !l A/ oY
LIL} TATT uver L&! T UOT JUT OCT

puT ey r—am rref: Fhirs—prt+nted E—H-ﬁg—berare—was(}———
2 D el M oo ToI00um b 23988 & ol t 1 he Godt der partilc) g Oood

pra€e

and i nduce formatioh of a s@lder thin film of Generation of
306 583N 5Ag i %D WMt hi AR Bk [of ahout PP3pm on t ha unformed part

¢xposed surface of the coppér circuit. The resultg ard.arge
4 showh35 pmTabl| 70luhe] 0@ pfmblle 1 | nsi dé.0di anet er Sql deariation
Thi ckness (D - 2 x] ((D2 -D8) x D3) ) Bunp of o eni igheight

powder of resist /D2 status 1 70 m70 m20 mO0. 1 Good

Ex%m]f) 602:m 70 m25 m 0.9 Good

Squares having a side of 50 um were punched out of a foil of a solder Cu alloy
measuring 50 pm in thickness and containing 3.0% of Sn and 0.5% of Ag. A solder Cu
alloy wire measuring 80 um in diameter and containing 3.0% of Sn and 0.5% of Ag was
cut into definite lengths of 50 pm. The two kinds of solder particles thus prepared were put
to use herein.

Electronic wiring boards arrayed in the shape of an area having an electrode
diameter of 80 pum and an electrode pitch of 180 um were fabricated. Copper was used for

the electrically conductive circuit.
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Generation of 3 65 m70 pm 25 m-0.03 unfornmed part
Large 4 135 m70 pm 20 pm 1.03 variation in height
WW“%(W% 2: Squares having a side of 50 m weP€T/AP2007/065217
punched out of a foil of a's #Eﬂer Cu alloy nmeasuring
50 min thickness and containfhg 3.0%of Sn and 0.5%
of Ag. A solder Cu alloy wire neasuring 80 pmin
di a f 0 .
20 cot e B0 GBI BN Somp RIS totibrE Al apcdil ml HBBiution of an
llmdazgl;ﬂ-bm::d pampomldemnfdmnng)toet}ha igenerakbfoemplat(3) byphaing CiyH,; for the

oI et pER T 400 Ao SRR Bk i adiuted M areRRacid to a pH
ofadboﬁ{ EQMSO&E%&P'TI&J‘ a«?feoﬂ:@@o]ﬂh&? s HebBfell GB (408 @HRH@ heated aqueous

was used for the electrically conductive circuit.
soR1is) ﬂm&imonmwm@@ardmmmed with alsaquieus hydrochlonc acid solution

wq,tﬁa{g%c kgn' %g%dzjibﬁ g‘p ngih}ﬂ&fz 9% 2 rrpo 3 lgt%%éeggtathgé (Euﬁen%{o the <2:opper circuit.
confTHe Mk ﬁnteham@gqs@kd fvﬁHsni‘)lbé’ed( i abébltfé@\’liaﬂﬂclga&h'@ﬁng device

for the al [&2 of R12 and a hydrogen atom for
whosg jatesay m@@we 50 mm xa B2 man %029 mm @nqowhlt:bfwaﬂomm%d with an

' S t0.40C.
ool 25kl OGO 8 G OIOPSBAE B p e conier
abbaamjom podaets €bnyitielsohfer fsjlipRparel)is ?lHl cm;eﬂng ttns piacement,
sol uti on _c£$3|m’rersedfor 3mnutesto orma tac

th% 38 ars’e@l attaebing fyviee was tilted ledipper sldercparticle shneld touch the
t I

pa tic g :% ac 46%18 t‘ggﬂlrcglgma%o gﬁtg 8#@0?‘ ﬁrrl(\eéaé“sij%;eerdp atigje-attaching

demigexthe 2@ntainer vA(birmperaliyl tiited b mforpl(b\secd)ﬁds Yo irhiued attachment of

o 8 e e SO S G e st

10, Offeraumee Uht slebtrOMt thE1iBROHE 'was Ul raBtbE %ﬁ?@le'd%vme rinsed gently
Exanple 1. ‘During this placenent, the sol

wighhpieovateraandalgiolng devi ce was ti Ited | est the sol der
B?;E’Tlﬁ% %{e%{;rgtfm rmnlmgﬁfcbg)g]{‘tg qfﬁ;?rthﬁ g ﬁggg}rfhdole suriace q{’hereof coated with

flupa mtas plaeed it 8¢ bivdigkepd v R4EC tohiflelf €H! i dee haMiEe and was washed with
bi | aterall tllted by 30 for 10 seconds to induce
water to IgRaKe therflux. A solder bump was formed in a thickness of about 55 pm on the

exposed part of the copper circuit. Incidentally, absolutely no bridge occurred in the solder

circuit.

Example 3:

A product of solder (80 pm x 50 um in diameter) produced from a wire was
mounted on a varying electrode part having a tacky film formed in advance thereon by the
use of a part mounter (part-mounting device). Under the same conditions as in Example 2,
the solder was melied to form a solder bump 70 pm in thickness. Incidentally, absolutely

no bridge occuired in the solder circuit.
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the solder particle to the printed-wiring board. The

eriod of tilting was 5 seconds/cycle. 15 Thereafter,
“E’n’é’“%‘?’éé%sr onic circuit board was extracted froRCTHR007/065217
device, rinsed gently wth pyre water and dried. This

el ectronic circuit board, aft®r having the whole

surface thereof coated with flux, was placed in an

Inﬂu){s%ﬂalK@[fﬁhcﬂElh%ﬂoc to melt the sol der particle and was
washed With water to renove the flux. A solder bunp

was Byrthe dndthod forhproknssg aoéoki&nomtcu&ﬂacgmi dimtt domnpitides the steps of

B S SO T bR on et
withg Holafd ’% fofmRy ﬁ@lgjﬁ: Parpfatt%%ﬂqg b soRfdr gﬁi‘ﬁ’éle'sl% tﬁ@’tdcky part and melting

di aneter) produce roma wre was mount ed on
%éﬁl}iﬁhg @'legrtf@r@uag paaoidenawmg. .| u amdy:reﬂl passibler W.eﬁ)rmna fine solder

ci G AF el bebfecuth Bof a8 i rhis Rofid bandng, ghe benefit of
hl%m réabilipy When EHéeso‘«fd&' GRmp/RF cﬁﬁhécﬁﬁ lefecki@hi®d MQIS Cfslﬁned by this

70 gmin_thickness. I'ncidentall y, absol utely

mﬂh%g’éﬂw&rﬂ@dmﬁhqdh@l% guegh problams as W’fmmﬂem of solder

PepLes SR 8 i eyt kAR Pl PP . Yo v board

orcapuntf &né@n&is&ﬁ'&h@f)armlmﬂémeﬁﬂ of fiReisbles partioles) hﬁndermg uneven
e of a electrically conductive circuit board

th%ﬂrs{gsc pkthe 5 #ﬁn@l%d}ravq ing dh@nsaldﬁaawcbaﬁpm being attached to the

RSP 6 8 B Y TR v s
padiale of &, spetific partinlel elmcbtmoamil dlowihg jhstroneasolden @astidlel és adhere to
o} P S S B R 6 5 R i i
pr¥iRing & Gold&Y dRuitdaR f88 FBRANBECHE g sSid%P Bﬁxﬁ?'aﬁd R&LBIS provision of

is formed by this nethod, however, this ne

anelgcaionis deyide h@wmalaelngh tgegratidneddgnes wndﬁug: weliabifityas well,

o arebAbis vty oPidTodng 8¢ BFielibuBalr wofRP B webifc shape

and Geaetinsteqf oﬂﬁﬁﬂgﬁ@pﬁéﬁo@f sélh& pudfidle Cha sde@RBéLIn @lablifg production
sol der partlcles renderi ng uneven _the height of the

of copelder BiEeHit bpardvesveliing inrreonemieenabling Rrpdictionefbeisalder circuit
boﬁ{]cf e&s‘;%ﬁg:egﬁ kl)’&ﬂﬁm XRechf haRht gﬁ@ u@?ﬁ%ﬁcgﬂég: 1§g$ﬁo%§s§m%f precision,

n contrast,
prgpadingel sldsfr cacmphmrﬂ iposqessing & bﬂ:cr.dt pateine finanad exdetlentrig processing
ac h

kB B R o SR o B SR ERAT e e of
higlatligbility, Rindir8Fdmg Rl d18drdn¥Y circuit part having mounted an electronic part
capable of realizing high reliability and high packaging density. This invention
consequently suppresses short circuits with solder metal between the adjacent circuit
patterns even in a fine circuit pattern, acquires an effect of uniformizing the thickness of
the circuit pattern, markedly enhances the reliability of the solder circuit board, realizes
miniaturization and high reliability of the circuit board having mounted thereon an
electronic part, and enables provision of an electronic device having the benefit of excellent

properties.



15 producing a solder circuit board free froml oss of
t he sol der bunp and enabl e provision of an electronic
devi ce having a high integration degree and high
reliability as well. Further, this invention, owing to
the use of the product of solder in specific shape
and size instead of using a spherical solder particle,
has succeeded in enabling p2dduction of a sol der
circuit board excelling in econony, enabling
production of a solder circuit 20 board capabl e of
realizing a circuit pattearmafvge and excellent in
processi ng precision, providing a solder circuit
board possessing a circuit pattern fine and excell ent
in processing precision, scarcely revealing

per si er t cknes hav

berlor 1t /g R BPPEE oy e SHERR SFREH g aRink e steps of

coattl et OMdrCeledificaliyt cdhdlétiRadiicad eduBE€6n abridkeRiCh IR Kbard with
part capable of realizing high reliability and hi

resigha¥k 4§ A giodan an tapeningj theraiy e Hppasing sackiese docthe | gwrf%ce of the
r
elecﬁﬁgﬁgggﬁcﬁ&tlﬁg gfr§1%:1ﬁélt'é:&%cfaet tf\%et, Bpe%)lln ol foﬁ'ﬁtaatgclgﬁééw %Qusmg only
one palﬂtelbamcladq adlices tcafhe&ﬁcﬂ@qiaﬂoﬁnm thehdrlenmrzg thg prinéed-wiring board,
t.hi ckness, of ~the circu atter mar kedl y enhances
theretyempiting A faldsy PoRicld LETRRE AcioNSE Frebar d, realizes
m niaturization and high reliability of the circuit
board havi ng nounted thereon an eIectronic part, and

e bles .an el ectr.oni. ice
penor |t DR Brbhicl] o SoREL B ChdRY BEBrqlB|d ol pvbercin
the selddrimagtidlots spherivat; ithgopeniig il elrowlar aﬁidl thﬁ)ﬁfed)pemng has a diameter

0 e steps of coatin part
of Dlerlgs)%qlt? %Weclaﬂ%a peter o D%errc{t%ere&tbweﬂeﬂmsss of D3, satisfied
is 1 Nt ed-cabs Ls)RossWnhe R g resi st so as to forman
>g%En|ng(pEere|3 :ﬂ?rtlng tacki ness to the surface of
t he eIectrlcaIIy conductive circuit electrode of the

et o1 Peshl R oo, %k SRR PO hetondi 2o

wheréih ehepsolddrgdrtivle is btarea by, punthigg eBylderstebtwiitt he sol der
particle and formng a solder circuit. 2. A nethod for

producing a solder circuit board according to claim1,

wher ei n [ .

P T Caar ok DRduRR ool e NAH Sorabd o QRAL, Whorcin
the sddertpagtidohabean gyarage wlidthhms rwngdro&ﬂﬁtte PO%fof mlmrrxf thehepening.

resi st has a thickness of D3, satisfied

i s1>(D1-2x((D2-D3)xD3) ")/ D2>0. 3. A method for

. praduci Agn@hsd fsteprogiding b tsoldeR Haaf b d&@oxﬂﬁlgcioarblﬁﬁﬁl Jord,

"wherein the sqlder particle is obtained by punchin
whergig thgssoldgrsheet g an average thickness in a range of 100 to 300% of a tmckness

of the solder circuit to be formed.



4. A method for producing a solder circuit board
according to claim3, wherein the solder particle has
an average width in a range of 30 to 90% of a size of
t he opening. 5. A nmethod for producing a sol der
circuit board according to claim3 or 4, wherein the
sol der sheet has an averagﬁgthlckness in a range of
100 to 300% of a thickness“’of the solder circuit to
be fornmed. -23- 6. A nethod for producing a sol der
ci ricui t pbmﬂ@daaﬁ Qfodhﬂ% a GolleA tifdult, bodAd b&lordiid & slmhwle,r
particle is a prescribed | ength cug fr
Wh%"f‘ glesseldarepaﬂlqle ISA‘ rﬁépﬁ%areﬁarbe et gc’ﬁl aswwl
circuit board according to cIa|n16 wherein the wre
sol der has a thickness in a range of 50 to 90% of a )
si Ze of 4 methep &niprefuclg amolder pisditbeprdncentdiag fyclaim 6, wherein
o i s |
tho i Slie ok S RRAR S ARSI R0doR o RN brere T
to adhere to the tacky part conprises dlsper3|ng t he

or 11t o g ool R8RS Hocklfpe tp pny ome of

claifms AcaCT, rgheteis ohedstép of causiing th@mlderqmctnﬂejtmgﬂtm tol the macBy part

compgEi HoPeBI SR B g™ (GO st o gfpiga Viring bosr

in tlEgRIdi ng to any one of <clainms 1 to 7, wherein the
sol der particle is caused to adhere to the tacky part
by means of wvibration in an anbient air or by use of

an @ds ool & PédueRE Als8lder circuit board according to claim 8, wherein
the liquid is a deoxidized liquid.

10. A method for manufacturing a solder circuit board according to any one of
claims 1 to 7, wherein the solder particle is caused to adhere to the tacky part by means of

vibration in an ambient air or by use of an adsorbing jig or mounter.



