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DESCRI PTI ON METHOD FOR FORM NG SCLDER LAYER ON
PRI NTED- W RI NG BOARD AND SLURRY DI SCHARGE DEVI CE Cross

wRedosnersse to Rel ated Application: This appli ce¢T/aPeodE070395

an application filed under 35 U S.C. Ill(a) claimng
the benefit pursuant to 35 U-$-C. 119(e)(l) of the
filing date of Japanese Patent Application No.

2006- 282328 fil ed Cct obe 7 pursuant to 35
USC I|Il(b). Technical bﬁjsgm%ﬁl S invention rel ates
to a method for formng a soldered circuit board and
nore particularly to a nmethod for form ng a sol der

ME/EHOBn FORe RORVIRNG SOLDER HeA¥BRAGR | WIRIJE BOARD

SRy Wy %qgﬁdevi ce for discharging
%{S§ﬂmyﬂ§(&%§% urry to be used for the
met hod. Background Art: In recent years, a

printed-wiring board having a circuit pattern forned
Emwrkeifersmeafp%e@t%bmlmtlept such as plastic substrate,

ﬁer amI%isS%g)ﬁE{xtﬁatnei %n %lp‘i'i%&tjicﬁf ﬁféﬂtlﬁglep?g aylsiE ?Hqur ifing the
as been deéveloped and'a means to configure etectronic
befiefiti perstmnt avBHJUS. €ct§n v9(ey(1parft the fling dase IG€ Japanese Patent

el ement s,._sem caonductor chips, .resistors and,
Apheationio. 20053805 B OfSher | L 000 pRParo gp UAE. S1116)
printed-wiring board has been finding extensive

acceptance. In this case, for the purpose of joining
Tleehdied &idldr mi nal s of the electronic parts to stated

positions, of the circuit patterpn, the erally.

adopt dSRLEII0R EelEtshin # Debiop dPTRping & FTAPTROFIR: hogrbgnd more
Bt REMANAE a0fethb® frUohARme dolder APy Wt thy SurFddeCofial filconductive
tphe subStrate, printing solder paste or flux,

suswit poaiprigtedrwiring boaidrgd prisyiceifordisdiaeging spifer peaydes-containing
apd_t.hen solderin hem by reflowi ng the thin sol der
ISE\%’rwg’F L\S?}Ae%{ ﬂfenrggté?cger | ayer and sol der paste.

Recently, for the purpose of mniaturizing electronic
products, the soldered circuit boards are required to
@?ﬁkgréuﬁfhéﬂtirend toward fine pitching and have

szpcgg '({Ecgeg&e ?ee{}gggbgﬁ%d-@gﬁg g{](l)lalgi RaviHB B difehit FalekObRMed on an
insulating substrate, such as plastic substrate, ceramic substrate or plastic-coated
metallic substrate has been developed and a means to configure electronic circuits by
having electronic parts, such as IC elements, semiconductor chips, resistors and
capacitors, soldered on the circuit pattern of the printed-wiring board has been finding
extensive acceptance.

In this case, for the purpose of joining the lead terminals of the electronic parts
to stated positions of the circuit pattern, the generally adopted practice comprises
forming a thin solder layer in advance on the surface of a conductive circuit on the
substrate, printing solder paste or flux, positioning and mounting prescribed electronic
parts and then soldering them by reflowing the thin solder layer or the thin solder layer
and solder paste.

Recently, for the purpose of miniaturizing electronic products, the soldered

circuit boards are required to pursue the trend toward fine pitching and have been
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si ze package) type LSl packages and 0.15 mmpitch FCs
(flip chips). As a result, the soldered circuit boards

wae@snersss red to have a fine soldered circuit Per/gE007/070395

capabl e of answering the fine pitching. For the
purpose of formng a soldered2circuit via a sol der
filmon a printedw ring board, the plating nethod, HAL
(hot air leveler) method or method which conprises

sopieusly gnqyasing thsTeand). 3 erm pisal QFP(qead Bpt Ragkeds) e and CSP (chip

r e
AR B LRS5BT s« o, e
Rbieigdacirmitaadrdshareevqrisedito have adidef sodddred/ cirenitapatieny capable of

to the thi %kness of the solder |ayer and the nethod
ABSBFINZTY epﬁghlﬁg, nting of solder paste incurs

di ffi ttHer;nbﬂ op 'OF% 1ﬁ at Pikdd8irlil 612 PISIH& film OB A printed-

way o a sol circuit without requiring
awiying droatd, cthe qﬂatplgomtlwdel-h"i fbsti air deveher) aneihcpd: QF tmethod which

pattern, therefore, b di I

R BERe BBt age ool sfdty PRwde, and dengpiy B Hrsuliy chine, for

Celxaﬁaylet 1s°<'5hrﬁecpbhtnt ﬂ%/unuhaa f@@?ﬁo@ut\ﬁhg Bhedsdlderbd f:ir&ﬁt by the plating
nEoun to inpart tackiness he surface, attaching

o lpmﬁmrs mcurSthfflansm adthing totbR Jhigleness afrihie splder layer and the
{
LS P b IR y i o o

t@mph@emto JP-A HElI 7-7244). The method di sclosed in

P-A HElI 7- 7244 renders it possible to forma,fine
sol dery acway, 9ift fopainges polsipred eireil @Vl*gl%’fc AU S Ay comphcated

SRR PSRN ol iy DRULOT b I o g

avoliielt enehhoda CdmprlSB‘SOKB&&mgt thet sueface rof Ld borltdmatlvh 01rcu1t on a prmted-

t | b
OB SRUL G HRUET campau] e imiret HEKBaR ) P putfasen gtaching
tRRIP Q¥R el f% the 3bdufthnt t‘a@l@eﬁdrf‘ %ﬁﬂ%h%ﬂﬁﬂgﬂk' ﬁﬁlt&f-wlri}% board to

circuit board and disabli'ng efficient use of th
Joseadthe splohari powdarh thepeby Serming paoldeseds ciraite(refph |f¢>re@4afrmle to JP-A
31(972% of the invention directed to a nethod that

@ imersing a printed-wiring board in slurry
cont ai ThegefRddRiclfeide TPaAHERRIRAY rédletielt possblertotform a fine
adhere by a wet process to the tacky surface of (f‘ ..
cokieirs ¢itcuitaiatiens By 7 sigiplg properdure gaghgonsequegtly proyide a circuit board

Z&qggl‘?zégﬁ%)cy Since this method causes solder powder to adhere by a dry process

to the circuit board, it entails such problems as suffering the powder to adhere even to

undue parts electrostatically, inducing the power to scatter, impeding miniaturization of
the circuit board and disabling efficient use of the solder powder. The present
inventors have applied for a patent of the invention directed to a method that comprises
immersing a printed-wiring board in slurry containing solder powder and causing
solder powder to adhere by a wet process to the tacky surface of a conductive circuit
(refer, for example, to JP-A 2006-278650).

In the case of the method that comprises immersing a printed-wiring board in
slurry containing solder powder and causing the solder powder to adhere by a wet

process to the tacky surface of a conductive circuit, however, since the solder powder is
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In the case of the nethod that conprises inmmersing a
printed-wiring board in slurry containing sol der

w@owden7sard causi ng the sol der powder to adhereChyP2a07/070395

wet process to the tacky surface of a conductive
circuit, however, since the séFder powder issubjected
to buoyancy in the slurry, it manifests a weak

adhesion force as conpared with the dr ocess. To

S ORGP O ThiHUEE Aoy ST S0 dorge in gompared
@\litﬂet}ﬁb‘?ﬁy‘:?‘i’écegé.s%aé eNGitls kE pYolom! aiméRed $kt d®Mmprises using a
powder, exerting pressure to the slurry and

devise firatitchyratreislumy coftaining stdderpondier, exertingnsessutedotthe slurry

to, the resyltant tacky. circuit part | ngei le. .
¥ Eotseqratly <Aovns BF ViRt AFYA R Bt B Ry FRAARAE tacky creui
PRt FEEonRONAISIE. Thist MEthed,Hdweves efifalls fieOprobleth thatihe kblder powder
part, such as a punp, in the discharge device and the

sotheedlurpoisdenshied witle agnashinedpash speh a%p IPYmMPe ik theefigcharge device

h lv. This | ' -5 Al ' th
APCRRERER B sl o BE S ol B R BBty e

f or m Mbisane@itidars himedrat e6lvingiht gebiancmentiored bavechnd providing
t hat avoi ds crushing the shap

. f sold . .
armeashedsfor Hermig aepldgblrge ot osokitet %g%f@gﬁ ﬁ%ﬁ E“gf’“é%cmshmg the
%Faﬁ)gﬁc’i)t{ &g&g{r . @ﬁdeg,ng{bgl& Ofie &Hifer tpg%dhe% ?Eﬁée "-hoero%@nously to the

providing a“device for discharge
efrciiihBoas und yosequentlgiregizeh e fimelciteuit patteie and Prayviding adevice for
of the lpyention: Thi.s invepqtei on Hrovi des as the first

ge Phibe SBTYLORANBE P9 PRVAY:- a sol der | ayer on

a surface of a conductive circuit on a printed-wring
board, conprising causing slurry containing sol der
pusedosuroofithe Biveohem:ged frominside a tank onto the

surfage.af the conductiy ircujt ilizi ;
gene: ApivHRERE oG i fiet Atpept etear § bt F foifidia solder
MR bR a sRrfhdeeoralbohdsdivefcirtilie of @peineddi-wiringi boatd, comprsing causing
heating the adhered slurry. The second S‘;a:%pect of t t}le
ishpnganéining soldenpowierds herdischatgsd dram iside § fankonto the surface of

- " 0 i e i S
TP B UL P SOMIEL SSpeSR LAR IR 18 LRI RNGRL te slder
tpoevder iliere to thet snefateolkthé oondubBves tinouityand Heating the edhered slurry.
i nvention praovi des@?s the thir

t th f
devi cebesrendsishert g My WventiaR tggﬁ?\gﬁﬁp%élegéﬁg%q 5f the first aspect,
g@ﬁfﬁjé?rcoﬂﬂﬁbé‘srbahﬁng 985hs R BIvaRE 18k foRted B dFdBofthe tank, thereby

oldered circuit on a surface of a conductive circuit

audjuating thetpeeksuvierin thy thwafod theoshpry.si ng i nparting

Lgﬁt( iai %rS] B}eg%t%tgg}v%}ljtrigna%?bvigéss %Q atlilgl fikdt g?pegg Whdrdof a device for
discharging slurry containing solder powder, which is used for a method for forming a
soldered circuit on a surface of a conductive circuit on a printed-wiring board
comprising imparting tackiness to the surface, discharging the slurry containing solder
powder to a resultant tacky part, thereby allowing adhesion of the solder powder
thereto, and then heating the printed-wiring board, thereby fusing the solder, and which

comprises a tank that stores the slurry and is provided with a discharge pipe for the

slurry and a delivery pipe for gas or solvent used for adjusting a pressure in the tank.
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powder to a resultant tacky part, thereby allow ng
adhesi on of the sol der powder thereto, and then

whe@siont3st he printed-wi ring board, thereby fusbP@ririeer/070395

sol der, and which conprises a tank that stores the
slurry and is provided with a-4lischarge pipe for the
slurry and a delivery pipe for gas or sol vent used for

adj us“not?n ? pressure in the tank.- Aln the faourt
aspect! Huth aspestiof she mﬁmﬁqmwtbatue@lgdwbe ée‘ope ef e third aspect,

tine SFQ% rflpRRSChas dr3SIvARL i PRI '\gﬁ% %ﬂ%asg Bile 8F a B &R 2 switch
vallve. The present invention further provi des as the

fifth ect there vi ce for disc
bont i TES Bt dRyronurion At uAS) & Heduh Sipoet fhetanba device for
f @EcHafing RErrd cdRlafRAE Soldr foider Qfhigh SAiseaT6r é’fneﬁlod for forming a

conductive circuit on a printed-wring board
c@ﬂﬁﬁfﬁblcﬁgﬂlt rpaat surdaceackianeswluctve hoircsitir dmae pnnted-wmng board

TP A A
Sp'dv(iﬂﬁ tﬁow\lﬂ&hltﬁdtefae d@,paﬂn %&@lﬁlnalﬂ@ﬁﬁlg neﬂih%ﬁ@n of the solder powder

printed-w ring boar t hereby "fusi n e sol der, and
VIRETELP, @%ﬁ}enéié@tm ﬁlla@klntedrwemérhorh@l giwe_ebylfumng( thegsolder, and which
Séo ,r%ggé E I@gﬁﬁoﬂﬂ ﬂrzga %lrllr%g ? g%og gg%laﬁ]cft%)p pipe disposed in

Slhe tankg a tsetionl pipd forigas bh eoltl&’ﬁkjse@ﬁd storéig] thy 8luiyrylinARe tank, and a
1;‘?5)‘ grérs .or _solvent to be used for releasing the slurry
Ve Ripe for gas ahwlmna tq heused fer telegsingribe glarry stored in the tank via

SHE LAY dNcRSoe hid L aspect of the invention
t hat ?ﬂcl Sdegethe elgf the fifth aspect, the

suct i dn thé platlaas;bectrm‘ tzlie linweatign phatindhates gles dovicesof therfifth aspect,

e pr.ovided | east gne of a punp and a, switch
Jhf ey pliandlahe o biverE Rma 107 aibcon Sp B Gws iR e Wifeat least one
sseghintp ArnestitchRAeof a device for discharging slurry
contai ni ng sol der powder, which is used for a nethod

for fothemeseat @w@tmne@rtberrmgwems the semehticaspedt thereof a device for

gcg%%?&y% 81%' fm oz% rﬂﬁg}ggg f IY}h‘éqﬁﬁﬁ? ?(g‘cebmethod for forming a

dioRiehalr glrﬁgt tdile aSi;Lquarcy 6P at edddubives elrelgf d0Wdpfintt@wiring board
resul tant, tacky part, thereby_ all ow ng adhesion of the

%m@‘%dmwl%ﬁé‘l‘l@?%s toithe wHase, sliswhaigipg the slurry containing solder
Rfo'\xr&fe? %Y FdsBfbar? %51% l;()ﬁl?e{h% féi?dvﬂ?%te@iﬁ (91& %?rtge ABfer powder

whi ch conprises a t oF ST O ring
gheretoy antl theh heaymgathel peintetiviring bparddiherebs dasingthe solder, and which

comprises a tank for storing the slurry, a slurry discharge and suction pipe disposed in

.-4

the tank, and a switching delivery pipe for gas or solvent to be used for suction of the
slurry for storing the slurry in the tank and release of the slurry stored in the tank via
the slurry discharge and suction pipe, the switching delivery pipe for gas or solvent
being provided in a lower part of a position seating the tank with a filter for allowing no
passage of the solder powder.

In the eighth aspect of the invention that includes the device of the seventh
aspect, the switching delivery pipe for gas or solvent is provided with at least one of a

pump capable of sucking and feeding gas or solvent and a switch valve,
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the tank, and a switching delivery pipe for gas or
sol vent to be used for suction of the slurry for

wgar@sionsst he slurry in the tank and rel ease of P€TY&P2007/070395

slurry stored in the tank via the slurry di scharge and
suction pipe, the switching delt+very pipe for gas or
sol vent being provided in a |lower part of a position

seati the tank with a filter for allow ng no _passage )
of t heWdsh d‘e?c’?%é gircuif hoardds spphigued dydhe use of e device of this

| RV&RHonORr [diRhar g%! 4685 oRidRY s6RePhohls, Shtehd rsolder particles

aspect, the sw. ing del1very pipe for gas or solvent
i sipphiesly frdadthei dischatgel deariste aymchoofoganqusnip foapalil kecomes possible to

sucki ng and,.f eedi n or .solvent and a jtch. . ..
P e laerE Bt At pAticl il ecued o fhiy GPuige iy effectve in
tKindieaizig th ehielenek £ 8 DéolddByer RV@NH Phind Sifcuit pattern, decreasing a
di schargi ng slurry containing sol der powder, since the

speeircpia vethcthe soldemppetabbletiveetheradjasertcdinghiy @atierns erd remarkably

PSR VR0 Y R PRSSTER B0 3t BfPenion o

abrrhinigSa deMderc Biyess offaf ilddrvd clrbuib @om@ertndér8dt bBKible to realize the
thj ckness, of a solder layer .even in a fine circuit
paiapnzatign qfed iRyt doarbhavieg mequnted,elepirenie papp dbereon and the

:ig‘{?g%tﬁtgﬁ W?efﬂﬁﬁ heriadii CAfabet i£ m"%’?ﬁ%@%{”ﬁ%?’ﬁ@?‘é‘* >, an electronic

y enfancing the reliabil
anachine exoelding in Seeiahptdpedy.of this i nvention for
form a solder.layer on a gsoldered cjrcuit board
" ender £hq #0QySs @R oBer PURES | FBTCIRESHe fpabiss i s peianigges of the
Brédeht HivbntRaewill B&:\bkﬂégag{ﬁ_ﬁféﬂ{ AR E QNN LhR A fom the description
thereon and the inpartation of high reliability
tthde givendeteie belsequitntefsrenas the asdodpanying ldesstingmi ¢
machi ne excelling in special property. The above and
ot her objects, characteristic features and advant ages

Bridfespiigcddf theDedwwingn W | | becone apparent to those
skilled in the art fromthe description to be given

her ei FIGelloit et prample Pk theedeviee B cdisgarains glugy santryaing solder
?du‘fcfe P@c%f&i{agld tg[k iﬁéenki?ﬁ. Draw ngs: FIG 1 1s one

xampl e o e device Tor discharging slurry
cont aiFiGng is ahatker ezamplerofahe devdeafpr idischdrighgi shirgnéondaining solder

FIG,2 is another .exanple of the device for
cﬂ%@%ﬁﬁ%‘gn&miwnmﬁlpai ni ng sol der powder according

to thimgd, nvigntiilYRothel Gxanple Drthd Hbvied RirNscheedBPY ) containing

the device for discharging slurry containing
solder powder according to this invention.

Best Mode for carrying out the Invention:

The printed-wiring boards to which this invention is directed include plastic
substrates, plastic film substrates, glass fabric substrates, paper-based epoxy resin
substrates, substrates having a metal sheet stacked on a ceramic substrate, single-sided
printed wiring boards and double-sided printed wiring boards having formed a circuit
pattern by using a conductive substance, such as metal, on an insulating substrate

resulting from coating a metal base with plastic or ceramic, and multiplayer printed
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sol der powder according to this invention. Best Mde
for carrying out the Invention: The printed-wring

whomsas7se®d which this invention is directed i nPCTIER2007/070395

pl astic substrates, plastic filmsubstrates, glass

fabric substrates, paper-basedepoxy resin substrates,

substrates having a netal sheet stacked on a ceramc

substrate, single-sided printed wring boiir ds .and .

dwiEine doardgead Sexibleprinied Pirinmbrards forormple: oFiespvgntion can also
r . ) .

e iy RAC RbRrille, Chiiof, SRR LHIS bR Baf chldd wafers

coat i rithis inventibn ixmdieeated to p nseshddcfonfonming i soldearialyer on a circuit

| t]player .printedw rin oar and f.l exi bl.e prjnte ..
oer, By BRpriBhe Fhfsik e Rt & combishs Shovbnt teyigd-wiring
afld Rflrdalt With Suiaskifiat 8SmpARa6 | ikPht tadkPfdsS k@i surface, applying

coils, barristers, bare chips and wafers. This .
i solden tpiowrder to therresultanit tasky past had tifenrbeatingrithegprintedivdang board,

lL.aye n.a circyit board by conprising causing the
gﬁ%pg%ﬁmggt e‘@ﬁﬂU%?T%% circuit on the printed-wring

boar d A® thie adtistancé Ho fdrafdd hi@fcut00PPends uSed P@I0st cases. This
tacki ness to the surface, applying sol der powder to

tingention doesmat need oyl this shstpocn thcappst aslplions use of a conductive
- oar u . r .

AL Woob o ifind I S 3048 e, kit

Isabstaeds ito bedéscobed herefihbsloivnv et tamnrelo examples nfettie tsnbstance,

limt this substance to copper, .and allo use of a

YRR GeeE h B Nispuisnd seldealoy) m%gvf% #edsur f ace

to deri t ' itfid : _
e docsy [SHAPEOCEmi AR bR Jrofckiol) BY (o ARG Sybhotriazole
shabst adarivatises)s bemmtazoteragedi derivndtivesgn imMazale-based  derivatives,

Ol@%&%}i@allegf%lmgggb g{lﬁt'}ttg%gm;@sw% ﬁbén%gmiafzuae[ba%g&m 8lejrri]\(/ja%ives and
NRBASRRL6AS Q&tﬁbﬁcﬁ@ﬁnﬁ? bk \eitbd. V TheseR8EERET doagfufdPaamsit a strong

derivatives, imdazol e-based derivatives, . .

ifegbpartieady to penper agfbarecapdbleef imparting tackiness to other conductive
t obenzot hi azol e- based derivatives and

@E’g‘%’?ﬁﬁe?‘azolthi o fatty acids nay be cited. These

t acki flnethis dovancionche dutbobridzoR-ised d¢rivativecire represented by general

parti czl arly to copper and are capable of inparting

tigrrwla&Ys t o ot her conductive substances. In this

invention, the benzotrigzol e-based derivatives are

represented by g al orh|1:|~Lf<\| (1):

(1)

R2 I
—  H

R1
(wherein Rl to R4 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 naphthotriaxole-based derivatives are represented by general formula (2):
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(wherein Rl to R4 independently denote a hydrogen
atom an alkyl group of 1 to 16, preferably 5 to 16

wa@a0080m788& ons, an al koxy group, F, Br, C, |, BCTYe2007/070395

group, an am no group or an CH group). The

napht hot ri axol e- based derivatives are represented by
general fornmula (2):(wherein R5 to R O independently
denote a hydrogen atggl aq.gléyl group of 1 to 16,
preferably 5 tort6 ca&fbon , an al koxy group, F
Br, d, I, a cyano » ' group or an OH
group). The i deri vatives are(2
represented by gy HC NH (3) R 11 C\

C R12 (wherein %& ‘ | ndependent |y denote a
hydr ogen at om al kyl dgR&@p of 1 to 16 preferably 5

féx(})'g?l{gmg@% ﬂl@ %Bﬁéq%gafgglgoé%pqgﬁl%@p ai;o&bpesn qﬁ% group fof 1 to 16,

RI&ab 1 FHRZ® QrtiasA6sl i a Sups IFe B 60Y, §S£dyiagel ghtip, an amino
?or mul g] (4): (wherein R13 tédy%e ‘gﬁl ndependently glengte

grmmr@g@ﬂgtm an al kyl group of 1 to 16, preferably
5to car a
cyano ]ng gﬂﬁ&&ﬁ %Lélgr;%ﬁﬁ%en@gm?es |§93< qgsgﬁg% lr)g §B%al1fﬁénulé 3.
mer capt obenzot hi azol—m-basepijmerl vatives are
represented by gener g formula (5):(wherein R18 to R21
i ndependent |y CL hydr ogen atom an al @)I gr oup
of 1 to 16, pre erabl %TBR: bon at ons, 'an al koxy
group, F, Br, 1y ano group, an am no group or
an OH oup) The benzothl azoI ethio fatty aci d-bhase
dwhereiat glilxl@@d &1 ipdqneadently aduEqaen afGw AN a&(}ﬁ@f@w of 1to 16,

SR EERY 6 1 e Sl ﬂgoﬁgeggsgtﬂ $:5809! Fohno g

@foup cranlOH gedupys, an al koxy group, F, Br, CI ,
cyano 9e %légz'ougpda%rlle Faséll derivatives are gf)'r eredl )oy formula (4):

ris  RI6
\
R14 N CRI7 4)
R13 H

(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).

The mercaptobenzothiazole-based derivatives are represented by general
formula (5):

R20 R21 g
~.C—
) C—SH

R19 | ()
N

R18
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O these compounds, the benzotriazol e-based

derivatives represented by general fornmula (1)
w@eosnaisBy mani f est strong tacki ness in proporPCDIP2@E7/070395

the carbon nunbers of R to R4 increase. The

i m dazol e- based derivatives afd the

benzoi m dazol e- based derivatives represented by

ener.al rmul.ae, (3) and (4 neral |y, manifest, stron
s b A Gl b BB B v TR By Sh PGP o 16
bRI&RAbIY 5 taCliceARON atbas, hanneihigaad), FhBe, €1al,taycyano group, an amino
aci d- based derivatives represented by general fornul a
esuperen H pooEp).o R26 to have 1 or 2 carbon atons,

respegt | ] b Sclavent | . t

{acki e eomatolble il BILbOLY iveR arg Her@lenlddy goncral
Y@tata @d preferably adjusted to weak acidity of about

pH 3 to pH 4 prior to use. As_substances usable for

t he adj ustment of pH when tgf%z@onductive substance is

a met aRpgi nor gap c aci ds i ndl udi ng hydrochloric acid,
sulfuriRc24 i $ N acBd- ot phosph@)i c acid may be
cited, nic aciids usable for this purpose

i ncl ude _acid, Nacetic @O propionic acid,

mal i c aci d/{~0xalic acid, malonic acid, succinic acid

and tarR32i c acid. Though the concentration of the

tackifier co und is not rigid limted, b i S

P e 502,10, 1024 BaeramdpRR e mbidsas A o HkvLirgup 61 to 16,
L, on L fnd i Br tdyery . i

GRIGably 002 chibEn aldms, 3y AIGLPLANYT! B (1P @3B0 Bloup, an amino

gonpantan&H group3l ower than this range, the tacky film

w | be forned, syfficientl nd,w l.] prov

unsat {IAARE SPYPP s e peiagidazoterbiied drtivariptieprespnipq by seneral

6 EN igeRéal ¢ hfanifestRerofd ta@Rinkss i@l RyFireen he 0¥ dafdm numbers of

temperature for the sake of the speed and the anount

&l tole ineriepset i on of the tacky film Wiile it is not

[imt b S ks i H OB ixsati

B e

iréprésen@drigy geharalpforpriaci (3) tdhd @nngeerally 300G et stbEPCrackiness in

Wil e the gura ion of the_imrer j7on is not limted, it

PEONSFtignas1Be earpp Buphers o Bivh i FT? GI°T¢H¥e ef fici ency of

opér a?ﬁh@”bé&o?ﬂﬁb?ﬂuid)ttﬁﬁi é‘cﬁﬂgégeﬂoﬂéi\%@ivég‘%?lte%ted by general
a I'n e 5

duration nay t appr oxi nate range of
e ) poef3BOR A2 tuR26 to havetlird aelsw,atoms; respestivels  of

Cher o op tts BveRESEal letege of the eriarmarmefRdS 2 BissSi0Ed bl water or
Qb watengnd prefdrsylyatiusid +& wehk asiditnef about pH 3 to pH 4 prior to use.

As substances usable for the adjustment of pH when the conductive substance is a

metal, inorganic acids including hydrochloric acid, sulfuric acid, nitric acid and
* phosphoric acid may be cited. The organic acids usable for this purpose include formic
acid, acetic acid, propionic acid, malic acid, oxalic acid, malonic acid, succinic acid and
tartaric acid. Though the concentration of the tackifier compound is not rigidly limited,
but is properly adjusted, depending on the solubility and the condition of use, it is

preferably in the range of 0.05 mass % to 20 mass % as a whole. If the concentration is
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speed and the anobunt of the formation of the tacky
film The printed-wiring board to be processed is

w@e@BotmB y prepared in such a state that the PCT/JP2007/070395

sol der-free conductive circuit part nay be covered
with resist, for exanple, and9the circuit pattern wll
be al one | eft exposed and then subjected to a

treatment with the solutjon of a _tackifier )
I St st 1he 'BORGUIER IV Rt e met R BIciy and will prove
El?s%’ﬁiﬁ?cﬁgy Iggncgrlnted Wi ring board is |rmersed in

n f

a so e tackifier conpound used herein or
t he s@helttemperamrtapﬁ Ithafemteatmenh prefensftacke sliglitly elevaed ifiom room

%ﬂ%gqe%et g palger ttjggd ! or har(g@g gf %Ag%?m&#w%yﬁg the tacky film.

OARRUE lis W8t ﬁhﬁﬁéﬂ'ﬁec%@flﬁ@ﬁvﬁi%lé Rt EicéMrabion WFatle tackifier
for that nmethod. In the case of inducing the adhesion

odmpdrmdso dee lﬂpd\nﬁéle mefak itds genskallypproperon thawangs pEIN°E to 60°C.

a rret that .c
S 56 PR AR BRI rom g viewpoin
bh&e%@ﬂ'@éﬂ@%ﬂﬁpeidﬁ@n sohbdiast qhertenditivys betlmotiealuribn may fall in
Since the solder powder is susceptlble to buoyancy in

thﬁ@pﬁtmmeftea@lg@éﬁéﬁiemsm n@@}&PSy the adhesive force

t her e?%téln%%’assgﬁtg% gf/gsé’}ﬁe 6P g@ﬁkr Ih 2 dcgﬂ&eﬁ@:?cﬁ%r&f 380 q@@@ Jppm as ions

Mﬁtheesolﬁthﬁ&e adoamageens én wnlialncllng the eﬂiaierwgdxfeﬁormge)nl, such as the
cru hing the sol der parti cl i nvention,

aéf‘@) af’i‘@‘nﬁpgg‘&f&&"at@ﬂ Ofﬁ@ Ggﬁ’af‘élpbn of causing the
adhesqﬁg Hﬁltetdt\%r %lb‘éﬁfd ﬂ%%@cf?rbcesg&i Brﬁ?é’feﬁﬂbﬁgp@pﬁﬁa P 8uch a state

for dISC e slurry by dint of ressure
ganﬁreabkhbr-lfmetchmiucamkcmwmmm maybe povqngd wn r@ﬂlstpﬁ@amgeénple and

d |
B e ool PR 0 et Sl et i e
gadtlélhsféﬁbﬁlﬁ@r&gﬂp&jndl s caused to adhere fast to the
circuit part to which tackiness has been inparted. The

adj usflhe serfesre of ﬁhe snystineccifcpit ephibits sackiness when the printed-wiring
831‘8%? 1’?1Iélr%?d ﬁ‘y Stﬁjckxﬂgf td tc‘acﬁff'%p c@rﬁ gﬁr{d s%{ll hAREPSr tﬁé‘ §8lution is
s a so VENt  havin urry dlsp Fsed therein,

apslisdaokhesurfaed.easing it fromthe tank. \Wen the

pressure is to be hei ghtene t suffices . to feed
i nto ti4Es gentionyglates i eﬁ?eég%ﬁoé pggthe ébdéryec@n%ﬂmg solder

EH&/&&%%& Pacg* g&xlﬂ f tfe &Jﬂﬁu&% cf&ﬁﬁ%ﬁll?ﬁzeta%ﬂ khe a_é\hée to be used for

ressure enabl es the speed of the discharge of the
shatinreyhado Th¢hecause pHindeedng the adhesion of the solder powder to the tacky part

of the circuit surface, a method that comprises immersing the printed-wiring board in

the slurry, thereby causing the adhesion of the solder powder may be conceived. Since
the solder powder is susceptible to buoyancy in the slurry as described previously, the
adhesive force thereof may be low as compared with the dry process. When the
discharge pipe is provided with a pump and a valve, these components will be at a
disadvantage in crushing the solder particles.

This invention, therefore, is directed, on the occasion of causing the adhesion of
the solder powder, to providing a method for discharging the slurry by dint of the

pressure generated in the tank without requiring the discharge pipe to be provided with
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When causing the adhesion of sol der powder to a
circuit portion, the present invention nmay adopt a

woreaoRod7sed di scharging slurry onto the circuit PEDIR20GI070395

in a state in which a printed-wiring board has been
i mrersed in water. Wien this I¥ethod has been adopt ed,
part of the solder powder in the discharged slurry,

havi ng not adhered to the circuit por
éﬂ’f”é‘@tqf\ﬁeﬁ’%}v%@‘{%g@(}%‘f tabeised Jot thsdp b oThis fhestfurryjgspressed

91%’ 1he Soldbr %&b&er ifl Eﬁﬁ%d NadherOnbab l seda ng'nntﬂ wii€h tackiness has

slurry containing solder powder is provided with a
bemkimparted. storlng slurry 3 (in FIG 1, the slurry is

P B uRnR o Fr R A s DS s AR S5 Yop iR bas such

b18irt dMigated sdus & ﬁrﬁ@veﬁ@h&wgg theﬁsldﬂbfldl@'eysealtﬁﬁ'eﬁl to the tank or
connected to the tank apted to handl e gas

ch
tpleaging ibfrom thotaplkntWhenthe aressirp isgodie heightangd ,\Aaﬁufécezﬁ to feed gas
d
g‘h eﬁgelstgx% y%eg ﬁlé%ﬁ!ek Yl?%}/s t?%ﬁﬁo@&gd,ﬁg @%I s, odlgc%r%@%?e gas from

Reftale MTids pres@ir@bndbleiahoipesd af thepldcliange of tHeaturry to be controlled.

suppl ying the slurr contalnlng sol der power_ to the
tank Whepcappiag dhe pHkes o SOdET Moy e to grfireyit anrtyon the present

;@ngg&gﬁ@% 246 rﬁ@cﬁo& 8P dfis d&a}({gﬁ% Elnﬁz %Hfboﬂh¥ chalit %@mbﬁ in a state in

Fa'th urry 2 by pressin
thizchtaoprintdd-witihg béeerd dnanmeassmdarmdnn smmrl iVeblerbtjist rheihod has been

4 an tch al.ve 5.or t ol
5%@?4 PAR RS pden RidsT e Sttt ST Teyigg pt adhered to the
eir G YRIre6n, 48 'eﬁ@ctRfeI}I e ﬁc&\fwéd Wih@itiberh fhg sh! sblidiffigd made
possi bl e to supply the sol der powder s le in shape,

becauZbe davice of dkis lpwstien ue@hfcm discharging th@ sy pyntdm solder

not .pass_th witch va

ERARTR PraRear A e | BS Rl ok Mt i il s separased
g6 h siddrovitienpainghdt Hgolvehtt sdit Uakhectanky) et sexry dﬁsch@@e pipe 2
for dischar the slurry contajning, sol der powde

é@e‘aﬁeé.mg Q gankha §1schv§ﬁ1ppar?- a slelyrsypinen’ PP@ect;ed tpsthe tank and
?)Yé&jt%q‘l \%lte%ag‘ st da%s T ; e{s%rlveﬁ Al ré%)éfngjeﬁi o H\Mgéh Valv%S disposed

urry I’ Sclrar ge  an I on gi pe | Spose
tralrhle dativbry pae ahdradeipted trerelpaseothe sluerysdtored yn thedarduas ﬂwrd1scharge

Pt detiatis Brmdal R rgoEna SpoiRpry s REYinecin shge containing

a0erSiéRldr @RItk 22 and storing it in the tank 21 a
first punp 23 and a switch valve 24 disposed in t he

suct i &mthe geviay shawnlél FlGr ¥, thiepdure intoaduced: ingd rthe ¢anksel via the
tglll'Pé)%G {3@% ﬁ;{? lé ea&s@ gfla e sﬁlrrljfrrd’lglchgltg%rp?ge ﬁ %y tpg']eess}n?g1 r‘Hl(e t\élnﬁ 1 with the

compressed air supplied by the pump 4 and the switch valve 5 or the solvent
constituting the slurry. According to the slurry discharge device of this configuration,
it is made possible to supply the solder powder stable in shape because the solder
powder contained in the slurry does not pass the pump and the switch valve and has no
possibility of being crushed by the machine parts, such as the pump and the switch
valve.

Another device for discharging the slurry containing solder powder according to

this invention, as shown in FIG. 2, is provided with a tank 21 for storing the slurry, a
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and a second punp 25 and a switch valve 26 disposed in
the delivery pipe 28. In the device of this

weomnsiogissat i on, the slurry introduced into thePCHNKRO®/E0395

via the dlscharge and suction pipe 22 can be rel eased
via a port 22' of the dischare and suction pi pe 22 by
pressi ng the tank with the conpressed air supplied by

th nd i tch I 286.
ey S Daime B R nPh g2 EiBosAdn £ kb By Broicior Jsefges of the
ity fad @h&fdi%ﬂﬁe 4RYyGR cBmnidie a%ﬁ&fdrﬂ;&iﬁéw 76r WeeaTth bedised for
above, IS rradlmsgos& ble to supply the sol der powder

sucé;mgethc ﬁlusrrya‘p@t isehoegetand svotierepipp @dciad stasiedl Wethe tank 21, a
gnrr]sg ﬁr%%n[ 05# hI ‘pal&ehﬂ %&se@?ﬁ ﬁlerk% t|1 ! ? g?, %gélsﬁr?g%ry pipe 28

ve and 0SSl

fdrUcﬁb afi tb)betd?.ed @Cﬂﬁeﬁﬁn@ et sturrp lsltﬂﬂecaﬁl thbgarfkuvip thendistHagge port,
switch valve. The di schargﬁ devj ce used fgr the slurry
arfht a@oﬁnﬁgu@aﬂéeandm@hv 8 édmpg@%dhea eliveryuips 48-ed

in Fl ﬁ\th%,ﬂ@@é g:?ﬂﬁpgért epatfoﬁ the ﬁ%@ﬁdeﬁ%ﬁ@f"thgﬁn}%% via the

shown suction as for air
distharge wngispetion ptpef22r sén peinpleased vlhea port 22° o the Wlischarge and

val ve and he second, punp and the second switch
@H‘-‘é‘ﬁ@g}éﬁe 2 oy giressign g tg@:ayvgg tfxe“cgmaﬁes zgﬁﬁlll%pheg %y e second

gﬁ?ﬁg g ta'nH %@%c&]cﬁé%ﬁ&%m TebitHE Eddvé}lt B@nsoﬁ@utﬁ% the Elu?ryr

a valve 32 plus a filter I"owi ng
passa@@c@fdutg‘ﬂe tho |shhary Gisnharge demqemf thenknﬁgnmilorm deseribed above,
LS. di sposed..in_ the rt of osi t
s PRGIOIE 19 SEPR i sB3E pEvde SaMlBn bk, Beoalf B solder

Bw8er dofairkdlifl €hie $IaMM Slordiaa tROtaAR 96ePhdtipays thé p@p ahd ghe switch
he punp 31 and the valve 32. In this device, the

splae and bas 8 pessilingobringirwehas by the mpehing partsy syshgasghe pump
gﬁé@%%@v@t%h%l@ suction port 34" of a di scharge and
|

suctron pipe 84 is carried out by reversing the notion
of th &“hp udipchidtgeaidvicheugeds forbillei shrtyhabdnthinings ablder powder and

A R R e rg%dt%;%xhe{;%ﬁé“a%%ﬁé@?g%k‘%wﬁ as shown
F‘ﬁ?f.% Wiak kh Cfbﬁlcﬁéﬂj gﬂﬁeqﬁ Y @P ¢hdBON e rfhé ﬁrﬁg;g{/ﬁ?pa%d the first

e purp an I's ni ce
ewltclh ivalveomid gher sedood, puimp i2sd rthel esepmsis s‘biteh tvelveudippioged therein

t he d owder abIe i.n t hod t
eemptased iR Bt By s § Fivyciineg geliecy Bins s for air, o
guﬁﬁ;@qeanafa AIOITIOBIGS b ite€3T SEWiInG ﬁhoﬁpaﬁ’sraFél begheWoldeowder in the
oard, causing the slurry containing solder powder to

tankdi Thadiligeds dispesed inethallowen parh@f\thp gesition [ mdnch a switching
'dnl%é% Bﬂ)eaﬂ’)h% lttgale%ftottﬂe tank. Thus, the solder powder has no possibility of

passing the pump 31 and the valve 32. In this device, the operation of sucking and
discharging the slurry via a discharge and suction port 34’ of a discharge and suction
pipe 34 is carried out by reversing the motion of the pump 31 and the possibility that
the solder powder stored in a tank 35 will flow into the pump 31 and the switch valve
32 and consequently the solder powder will be crushed by the machine parts, such as
the pump and the switch valve, is nil. By the device of this configuration, it is made

possible to supply the solder powder stable in shape.
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sol der power thereto, and then heating the
printed-wiring board, thereby fusing the sol der

w@owdon788t he use of the di scharge devi ce descrpP@raP2007/070395

above can materialize a nmethod for formng a sol der

circuit that does not pass t-H&-sol der powder through

the punp or the svmtch val ve in the discharging

device. . In the ai n|n t he sold owder

Chat e Susihacbat fors £ 0BG iR by EROHEHRATIRSY Gt purface of

§ RBnARIE cile AR a 'p?lnEéaewﬁingrEdérd Scatifihg RhE fsRIrAPLINtAIRIng solder
the range of 0.5 volune %to vol une % and nore

poedartableydisohatged toahgeesultars tﬂﬂtkly uraet, therebygindu¢ingradbesion of the
TP L BT . B

SMert pSwd! ﬂﬁﬁﬁs@%f I@h@‘d&ﬁh&r@@ debiee Sd¥sclifedpabiser canr Materialize a
belng oxi di zed with wat er is favorable to use

thod oy &ermieg arsolder &aéwbmat é@¢Sonpt| nens Hher solder popder through the
t 6 JRf. contenpl ated by

m&g f%hye‘éﬁ?tlraéh]g@gﬁg 1 J1$°P£é‘ ‘Vﬁ%’y used not only for

t he afothenshity @Bﬁlduﬁ@ tersofifee poaider that is tisddofor dhib uitivention, the

alsoforthefor tion of b ai ped at 0 ng.a BGA
EHGPRLIF N0 a‘ihPaW;ga ep Poydersp t?le wf%%}sz%t r&b@') the gauge of 0.5
S 1EmBA RN X/oﬁi}'f?{]%%gd Ifork r}ﬁeﬁﬂﬂb in Bie %ﬁg& PR NElume % to 8

contenplated b i's 1nvention. e mnet al
caomeshbt i ons for t he sol der povvder to be used |n the

rﬁbgg?‘p{% ?1151 rcq%ggaétll %tl{g&%ﬁl}g gger “h rﬁiglléll&é%(gglz%us Bl el Sprefers to
2 WheBhs R@§81‘}ent5er?tth@PurﬁGséO@ﬁﬁ@v@fﬂﬂlgstﬁe ESI&pBRgs drom being

conpositions, for exa From the recent viewpoint
otidizrd midi watepl is fayerdbiritogise degxidiaed weter snaddhgsueasien inhibitor to
é% Bi -based | n- Ag- based, |n-Bi-based, Sn-Zn-based,
based Sn- Cubased, Sn- Sb-based, Sn- Au-based,
gn Bi Tlg% n(fﬂhdglaéﬂgle txgatn@i'lt b&ﬁgldplaaﬁ’d-@ t}ﬁllrrbeﬁtﬁﬂxb Caél be effectively
n- ase n- Al ase Sn- Cu- A ase
Eﬁ?dBithSbnlba@ed e sfmgmlewne‘mobiaé dReco, ciEsuitohoard_ pitsasp for the

angﬁg%l?kza’gﬁ%?& b%a%lg% l@l gﬁ@@‘e baﬁrgcrﬁtaal Izﬁggf%ﬁ’ (chip size

package)ef Ehasblaye mmchllyﬁanbramdr int the esoltlep lczsuiv boardecontemplated by

f or egoi metallic conpositions, the eute
th?s1 ent?% il ctic

=D

The metallic compositions for the solder powder to be used in the method for
producing the solder circuit board of this invention include Sn-Pb-based, Sn-Pb-Ag-
based, Sn-Pb-Bi-based, Sn-Pb-Bi-Ag-based and Sn-Pb-Cd-based compositions, for
example. From the recent viewpoint of excluding Pb from industrial wastes, Sn-In-
based, Sn-Bi-based, In-Ag-based, In-Bi-based, Sn-Zn-based, Sn-Ag-based, Sn-Cu-
based, Sn-Sb-based, Sn-Au-based, Sn-Bi-Ag-Cu-based, Sn-Ge-based, Sn-Bi-Cu-based,
Sn-Cu-Sb-Ag-based, Sn-Ag-Zn-based, Sn-Cu-Ag-based, Sn-Bi-Sb-based, Sn-Bi-Sb-
Zn-based, Sn-Bi-Cu-Zn-based, Sn-Ag-Sb-based, Sn-Ag-Sb-Zn-based, Sn-Ag-Cu-Zn-
based and Sn-Zn-Bi-based compositions each containing no Pb are preferably used.

As concrete examples of the foregoing metallic compositions, the eutectic

solder consisting of 63 mass % of Sn and 37 mass % of Pb (hereinafter expressed as
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sol der consisting of 63 mass % of Sn and 37 mass % of
Pb (herei nafter expressed as63Sn-37Pb) and playing a

W@ 0us/0#188s ol e, 62Sn- 36Pb- 2Ag, 62. 6Sn- 37Pb- 0. 4ApCT/H2807/070395

40Pb, 50Sn-50Pb, 30Sn-70Pb, 25Sn-75Pb, 10Sn-88Pb- 2Ag,
46Sn- 8Bi - 46Pb, 57Sn- 3Bi - 40PH3 -42Sn- 42Pb- 14Bi - 2Ag,
45Sn- 40Pb- 15Bi, 50Sn- 32Pb-18Cd, 48Sn-521n, 43Sn-57Bi,

QA5 i et st B n. s

g@ édé%gsop%o%@sﬁ 7@i3b éé‘gn Qsﬁ@mﬁl@ﬁp@@lg, 98Sn3BA6Pb, 57Sn-
7.5Bi - 0, 5CU,

95i-HBt. 34551@-422?:1-1435255[1 4545®t|4(11’b51ﬁ@31 52@113331 1&%h, 485n-52In,

RSP gm0 0 b LBl S sk

98 39n-o A SBSn3§§mdsﬁgsdA§b9b§mlo&g 2&&@26&@@@45@&@7&3@
89Sn- 87n- 3B| 865Sn-8Zn-6Bi and 89. 1Sn- 2A

99511060 I STHSRI He ammacuwosw Fhst S55%md 4Ag-12n, 95.55n-
ST R T, S olortta ) sFRLTof) S P tomi o
12n, bGSfZShnI?BI-@EBCLbEZ@d gp&t g insby aasgsnn@xg-nswzm i985a-1Ag-1Sb,

1S hasdshadn, pAIdSr IALS etz BISEZr Ee SoShS2n-6Bi  and
[ t . .
L5282 Gy OLARL Priad PAREP, OV B vnion may

bes @mmhe? @fggmearsndra‘dlffayem&empbgadnsjl amgt gg s in the

ran f, 2 .

det g(r—:‘ q(gf@ (ﬁhebgblg‘é‘ig éﬁ%‘ ﬁlé‘F %% Wgan 8 C&P;Pﬁ@%g}sgw by varying

eGRAMIOGiaR R IO tlFeOd'olde'F 90@8&‘5 i padidle ﬂla%fetérrtff tHY Q&G Powder is
particle dianeter of the sol der powder of this

seleatert basagd ontbe thickiness aflthe selderscoat. sTapankse dndyistsiad Standards (JIS),

R

dMREEoRERY0 P SmW3 1o 22 il @ne 38a0 22 Gim aetQﬂmhwby eaummg and balls
based on the el ectrozone nethod. As regards %
ting shiaraesenst @jceeding SBr RRci Bl thendetempinations ot dheogverpge particle

(P TR MR RSO 595t s
7id s stopiettatandetae lspecmﬁaal tsh HSp@unt bec hdopnﬂéchn@he determination may be
di.stribution.o SLn .a sol.uti on havi

SiharpienactorhiShef Sbi imdke Aty yo Sad Rtthiie 47 fi (iiter counter
B&’éeﬁ JRARRE R cirdzche %&MH agM2aflls TRAC L& Lo ARr Qﬁ@Pﬂﬁ: 4)16 thereof

el ectric resistance on both sides of the finé hole. 1t
caenteet ennfReavden JeclatalegyoHapdook? (odmpidad: by ltee §peintt eff Powder

ﬁ‘;e(t:l{]quci)%’gllrag)n? ai“abldltkc}ny Pp tf&-Z%y.er RS g(?\fntté.rche%er%igége b particle
diameter distribution of powder by causing a solution having the powder dispersed
therein to pass through a fine hole opened in a diaphragm and measuring the change in
electric resistance on both sides of the fine hole. It can determine the ratio of pieces of
particle diameter with high repeatability. The average particle diameter of the solder
powder of this invention can be determined by using the method described above.

The solder circuit board fabricated by this invention can be advantageously used
for the method of mounting electronic parts that comprises the steps of mounting

electronic parts and joining the electronic parts by reflowing solder. The electronic
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powder of this invention can be determ ned by using
the net hod descri bed above. The solder circuit board

wo admsioemsed by this invention can be advant agePpCBEIB2007/070395
used for the nmethod of nounting electronic parts that
conpri ses the steps of nount-ildg el ectronic parts and
joining the electronic parts by reflow ng sol der. The

St f;&%{ﬁté 6@%3%{%? ollsht B0 P PRgHed B thindgvention
thafl %cﬁﬁretthﬁl‘ 'b? rhﬁgbﬂlu?%) E&lgéln?m sOhgIete ?é’t%st &8s b9 thBSrinting

parts as by the prln unt i ng
wethotly mnumthgathe slecogio parts iprpositioanthee hedting thémyrthereby fusing the

r f usi e sol der nath | der
S R eh e saIE St R A £1<08 pS e R o grampte.
a meaps f AeahP e fnihPaheleREtbAIR! SarfRadol thet lddiecietltdfdard, the
circuit board, the surface-nmount technol ogy (SMI) nmay

Wéfaag@wumrm@nﬁbgm(SMjf nmendg usedr t Bhis meounbing gmtiw@ sarts from

Bl 0y BRI A by e Bk i

sdldeppisteed The sbider past ii9appladd t&ﬂlecpdrﬁumd ofdiet €irouitt pattern that

requi re adhesjion of el ectronic _parts. -Then the )

eaeise pdhasioneirelectronicparigs thengh ﬁﬁkp@@ﬁ dattEpsuch gs Ghipgirts and
r f :

QR BlllEf 188 A HeBF AT of RIRRUERy fhe inSBol BF 1P fiontion are

mounted onph¢ tader gastd afithe cintdiepitiene hyd sel mbdieﬁdzei;hmléftred thereto

heat so e of flLow As th at sour
DY tecHiat Sbron PRGN, ro¥ e e of FALth 28 Ao g furnace, an
LARARNSREdaes) Tohdekht esgweﬁﬂgnquﬁﬁﬁehﬂ MAH MERMbeam soldering
sol dering edqui pnent may be used. In the procéss of
e@fiproentahaytbvd used.nvent i on, the preheatl ng tenperature
is 13 Q 18Q0C, .prefer 13
B I R e R g
980°6 e GREMtblyTheo ref Il SOUCt eip efhat }%r@ﬂedtﬁg"ﬂlﬂeh@ 6(5Q8Cl20 seconds,
based on the rreltlngc%m nt of the alloy to be used

prcfarelly K10y to4 9 second Od e efiew {OADeTABIeS t2hip pePS6 based on the
I t 0

i At oA 18 16 el (W SrBerdly 30 '@ B89 G the melting

peint ofatle allxty, iand thetreflg@ningr is 30 td 6@ sedonds, Iprefedablycdste 40fseconds.

the nitrogen reflow, keepi ng the oxygen .

conceiﬁ OBHPIeFESs C%F%ﬁaérle gt lpéggogeapgf%ﬁha@rr Ip the case of the

| 5 O t 1edye 1
MBPHAE D, o posind s erRanbh s AThen g I prtrtl

9. 8diobene %emdcssu rtrlem@de péssibdé thegnhbudel the mttclthaafetue seldér circuit

wt{ﬁ tﬂe sofd% r& uce Ghe %%c&'fe%glc of ts{)Fd%r baps as compared with the air

reflow and ensue stable treatment.

Thereafter, the solder circuit board is cooled to complete the surface mounting.
The method for the production of electronic part joints according to this method of
mounting may be carried out on both sides of a printed-wiring board. As the electronic
parts that can be used for the method for mounting electronic parts that is contemplated
by this invention, LSI, resistors, capacitors, transformers, inductances, filters,

oscillators and transducers may be cited, though not exclusively.
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Thereafter, the solder circuit board is cooled to
conplete the surface nounting. The nethod for the

w@e@doetsson of el ectronic part joints accordi nBCT/@P206r/E0395

nmet hod of nounting may be carried out on both sides of
a printed-wiring board. As th& el ectronic parts that
can be used for the nmet hod for nnunting eIectronic
parts,that, is, con

Fasi sNgre, s pdBioly BIF B el ph N eB oo B cxample. 10 is

hévebBbRss Rt Ginlitedtto kit eXahpld, ansducers may be ci ted,
t hough not excl usively. Now this invention wll be

described with reference to an exanple. It is

E%Yxﬁ{» heI ess not limted to the exanple. Exanple: A
printed-w ring board having the m ni mrum el ectrode

i nter Mmﬁéd—ﬁ@mﬁglbmd hasnng trechinbsiemdil enride intefvaBEE 5pm and an
was fabrl cated, Cop s used for a cong%crtlv

elepizarla diameter aSQ Weleyas Tpmicatid GARREL BRLRTAAOr 0o digtse circuit.
% aqugQug,es ol,e dog d

V sa.a QLA PcBbon gL iGC TR dotion o o
Hnniazcﬂs-bﬁﬁedlcqmpoga(ﬁ dlamlngf(émHnl ) t@é)alk/y:hsgrmg uf‘sRéZ}I ahd ashydrogen

Bmoeu RI038 eeral RuSSRGY oS eliblasd 4 R Gonat Sith acetic acid

ﬁHHlet%liﬁe S Phidlaly@EbustsbRitiBA Wak Bek¥d fd ABCO PR HRARH §8ddRY solution,
th an aqueous hydrochloric acid solution was

thenmrge@l-“ﬂmg bhamlepretraated svithoart eawecas thydkaeblpgigsacih gelution was

on the ace of th er re Th

e T T wlbub S PR b oo F s Mot e copper

i, of soI der powder of 96.5Sn- 3. 5Ag haV| ng an

average particle dianeter of 70 nm (the averag

part i 3!1@ shirgheempinge solder omvler w@vmeﬁiw@étbéfr mlmgi apgut 20 g of
r t

85l 31 M SS ndh BRU e ot 70 o o

hveragd pamcyle dizmmetermnoiithe sdldergmivetier dpenmiaed b@sthe:mfofgamdmiotrac@)

as [ Ius r at e i n, Fl 2. The slurry containing the
? &ﬂlu?ce PURWHSECri bed above was sucked

V' at ITﬁe %eWcE Xlsgd ?&hﬁﬁcgﬁrg'iﬁléj tl%lﬁhh?rboﬁ’ca?rﬁngghé gbArlEérq‘)oﬁder was

into the tank 1 by opening the swtch v

condiguredes 1Husm%d@eFI§oﬂt 22' was set ont he substrate

tS\(/)vi ::M;h‘?lg aﬁ‘l@?glk Ifgrel i Ig]ga)glé é%lrci?r 38"’” éregrod-lll-ge ad de drlbte!i] Cabove was
sucked via the slurry discharge and suction pipe 22 in FIG. 2 into the tank 21 by

opening the switch valve 24. Then, the discharge port 22’ was set on the substrate to
which tackiness had been imparted. This time, the switch valve 26 was opened to
discharge the slurry containing the solder powder so as to cover the substrate.

Subsequently, the excess solder powder existing on the substrate was rinsed
with pure water and the wet substrate was dried.

The powder so rinsed was recovered and used again for the attachment of solder
powder.

The printed-wiring board was placed in an oven at 240°C to fuse the solder
powder and form solder bumps of 96.5Sn-3.5Ag in a thickness of about 50 pm on the

copper circuit part. In the soldered circuit, bridges and the like were not formed at all.
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di scharge the slurry containing the sol der powder so

as to cover the substrate. Subsequently, the excess
waoedoden7sgowder exi sting on the substrate was rPOEERR007/070395

with pure water and the wet substrate was dried. The

powder so rinsed was recoverd®-and used again for the

attachnment of sol der powder. The printed-wiring board

s placed.ip.,an oven at 2400C to fuse the sol der
%@Rﬂgﬂﬂéwg“?gﬂﬁ¥solder bunps of 96.5Sn-3.5Ag in a
thi ckpes ebiodadp ﬁé?o&@inglh %ciraﬁlcc&&ﬁﬁ botd GHinkpaPidg tackiness to
In the sol dered CcCircui dges and the |i'’ke were not

4 aretad ¢xposed pert] ancustbsirate, tl\plpby mﬂmagtqﬁhealw af spddesqowder to the

r.odu n ele tro CiLrcu 0 y
e 5, PR S ST b e o
fo'i‘ﬁﬁr%b)é |s81@lelfek1n61ré\ﬁheﬁlisoﬁhvéﬁt1§@|hh@f pRtMtkey at (metl’[tﬁl ttledt Y enables
part, and then heatlng the printed-wring boa

pwéu@tuyl pfi sAnn gleetienis ofitselt beaad fofr Magepdly %h@'@ﬁ@dfehablhty while
gt{fé 1|lde1§1 re&&dﬁ% l{é %Bh'c%lp@ﬁthgﬁé g&ﬁ&reﬂe@l ﬂ&%grgtﬂe&ﬁs)afcent circuit
ena an electronic circuit boar
ﬁﬁféﬁﬁié%nelmfwﬁﬁe irceit ipaérhi tAs whiesudt, ef diraiti boatd/ possessing a fine
redu0|n the short circuiit wth t sol der tal .
memgpifestion high religbility snd g}aﬂglgevleﬁnﬁnﬁ cirepit arts allows
ﬁlﬁﬂl&ﬂﬁh&atﬂﬁlt gn%rlﬁﬁ)aé%tl&l S fehaﬁlhgi F Sl lttIQi;HaQe possible to provide
possessi ng a circuit patter mant f esting” hi gh
are bleatvonic tejrcain dhotaly b mgcmlb bmrddlamngcmountpda etestrait pags exhibiting

R;Iﬁﬁ EIP% ataﬂadrgai’g% tat e&glt h Irgf $I%C|}ﬂl'(} ¢ device of

Q&kg&h%hgg@kﬁmM% CIFCUIt board haV|ng nnunted
electronic parts exhibiting high reliability and

realizing high nmounting density, and an el ectronic
devi ce of excellent characteristics. CLAIMS 1. A nethod
for form ng a solder |ayer on a surface of a
conductive circuit on a printed-wring board,
conprising causing slurry containing solder power to
be di scharged frominside a tank onto the surface of
the conductive circuit utilizing a pressure generated
in the tank, allow ng the sol der powder to adhere to
the surface of the conductive circuit and heating the
adhered slurry. 2. A nmethod for formng a sol der |ayer
according to claim1, wherein the slurry is discharged
inaliquidin which the printed-wiring board has been
I mrer sed.



3. Anethod for form ng a solder |ayer according to
claim1, further conprising causing a gas or a sol vent
wo e00B®471888 ced in or out of the tank, thereby aPfT/SR200M)070395

the pressure in the tank for the slurry. 4. A device

for discharging slurry contailing sol der powder, which

is used for a nethod for formng a soldered circuit on

a surface of a conductive cjrc i% on a printed-wring
board conpri si ng inparting(gdgﬁﬁ ess to the surface,

di scharging the slurry containing sol der powder to a

resul tant tacky part, thereby allow ng adhesion of the
sol deil. powdemethhé fet formimgd sohdan l4yeavnngutthee of a conductive circuit

B B8, Sy bAhs S 0oL 5 e er c v
BisOldrSQH fidhd thsiledd $£I6E6 tRé RBIFAGY of iR &dnduttivedsibudt utilizing a

delivery pipe for gas or solvent used for ad ustlng a
pressuse gendrafed fie theatark, atlowing)thgi sokder @deprstgmihgrmtg the surface of

5 R bt SorlhE R AT ot "Tetst ome of B

punp and a switch valve. 6. A device for discharging
sl urré cont ai ni na sol . der powder, . which i used1 for a )
met hod- f or 4 BetoRJoRTBIRg? selder layen RccoFiing tqslpige . yherein the

, o . N il boon N

BBt sl ks Flcl e BrFed g AR PAE been immerse

di scharging theslurry containing solder powder to a

resul tant tack rt, .thereby allow ng adhesi on qf. the

sol dep: pom@gﬂn%]i‘fgfg?rofor% Ph%ﬁdfﬁleigw ngcqordng to claim q’ further

%ﬁgﬁﬁﬂg Walidifg) aDEAT G o tR/eRP Yo TldStoRgdt theoms Blidef thedfflk, thereby
Ich conprises a tank for storing the slurry, a

sdjusting tlie podssurg én tadankufor therslysiype di sposed in the

tank, a suction pipe for gas or solvent used for

storing the slurry in the tank, and a delivery pipe

for gas or Asgdvieor Uﬁcﬁlﬁﬁiug%ﬁlrf}oéorﬂzﬁhﬁgssbmr pbwde] which is used
stored in the tank via the slurry discharge and . L.

&arca msthagi fee forming, agieldesed ¢ipquityp éwaffg%efg & Ccenqycfiye circuit on a
cding { . . n the .Sucli : .
BEFS e 1) i an 0 Bl B! B BB itng o
sRastcontwning seldpupprdendo a resulthnthtavial part, tBereldy aiowiog adhesion of

for discharging a slurry containin ol der .po r .

7 I oS isto, 3ndieh STt F GGV Bn Pary Biteby fosing the
GhIHEN | dndORhRhSErhERs G taRk CBAC WokdsV fheCilhitYi dndOR provided with a
discharge pipe for the slurry and a delivery pipe for gas or solvent used for adjusting a

pressure in the tank.

5. A device for discharging slurry according to claim 3, wherein the
delivery pipe for gas or solvent is provided with at least one of a pump and a switch

valve.

6. A device for discharging slurry containing solder powder, which is used
for a method for forming a soldered circuit on a surface of a conductive circuit on a

printed-wiring board comprising imparting tackiness to the surface, discharging the



a printed-wring board conprising inparting tackiness

to the surface, discharging the slurry containing
waoelodes7sgowder to a resultant tacky part, theredyIP2007/070395

al  owi ng adhesi on of the sol der powder thereto, and

then heating the printed-wi ri¥g board, thereby fusing

the sol der, and which conprises a tank for storing the

Iurr a. slurr di scharge apd .suction di osed
fy ebiiefige SIS Sovuler oA cort i iy, ot MRSty GRRARS fghesion of
ﬁfé' S6RIR} pbRd&aneeRI ahPihe UEAtin@th® brihtee-veiliHg bblarfioﬁhereby fusing the
storlngthe sIurrylnthetank and rel ease of the

sdlders gndswhich gomprisesen temk Forvieringiibe siunyr § sl disghegge apd suction

suctlon vy

BEE YRS A, M0 IS S Rl iy 8l sy i
fRahik)@nd beleh%fym;ijpettbr gas‘ d>ﬂ sobienf 1o beaisbd)‘fvbrrrgleamng)&&sﬂlgey stored
of the sol der A deyi ce for discharging a

ythe F@xﬂ%ﬁtl@us}nrﬁgdwa&eranémn RiB®ording to claim 7,
wherein the switching delivery pipe for gas or sol vent

is provided with at |east one of a punp capabl e of

sucki fig and fledde fior diachapgingal vleny awdrdingsve chimvy| wherein the

suction pipe and the delivery pump for gas or solvent are provided with at least one of a

pump and a switch valve.

8. A device for discharging a slurry containing solder powder, which is
used for a method for forming a soldered circuit on a surface of a conductive circuit on
a printed-wiring board comprising imparting tackiness to the surface, discharging the
slurry containing solder powder to a resultant tacky part, thereby allowing adhesion of
the solder powder thereto, and then heating the printed-wiring board, thereby fusing the
solder, and which comprises a tank for storing the slurry, a shurry discharge and suction
pipe disposed in the tank, and a switching delivery pipe for gas or solvent to be used for
suction of the slurry for storing the slurry in the tank and release of the slurry stored in
the tank via the slurry discharge and suction pipe, the switching delivery pipe for gas or
solvent being provided in a lower part of a position seating the tank with a filter for

allowing no passage of the solder powder.

9. A device for discharging a slurry containing solder powder according to
claim 7, wherein the switching delivery pipe for gas or solvent is provided with at least

one of a pump capable of sucking and feeding gas or solvent and a switch valve.



