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WD 2008/ 047888 PCT/JP2007/ 070395 -1 DESCRI PTI ON
METHOD FOR FORM NG SOLDER LAYER ON PRI NTED- W RI NG

WOGE04788D SLURRY DI SCHARGE DEVI CE 5 Cross Ref BEEBAB07/070395

to Related Application: This agl)pl ication is an
application filed under 35 U S'C. 111(a) claimng the
benefit pursuant to 35 U . S.C. 119(e)(1) of the filing

dat e of Japanese Patent j ' No. 2006-282328
filed Cctober 17, 2006 puﬁ@%@r‘{[ﬁ#t&gs US. C 111(b).
10 Technical Field: This invention relates to a nethod
for form ngﬁa sol dered circuit board and nore

FORMBGhSALDER e WERg ON JRINIED-WIRINGH BOARD

t RS TR B (gHI'!!R 5?%1 ive circuit on a
printéed-w ring board an ak%favi ce for discharging

sol der powder-containing 15 slurry to be used for the

net hod. Background Art: In recent years, a
p@T‘ﬁFB&fW‘}ch‘QRB]@EﬁddA PRlisalea circuit pattern fornmed

on an g%ﬁkﬂédﬂ%ﬂ is g@g@?ﬁ&&msﬂ&ﬁ WRlePB3t s, §l 12181) claiming the

substrat eramc rate or plastic-coated
nbﬁmf' t |purmahsttm a% haL. bébkﬂ(emi/)elorﬁpthd filinlg adate aof's Japanese Patent

plichioRafe. 3604 B0LPa AT Belcber )7 M sRatiip g LS . 5116,

reS|stors and capacitors, soldered on the circuit
pattern of the printed-wiring board has been finding
e"ﬁ@@nmal/‘élelxbcept ance. In thi s case, for the purpose of

joinin the ] nal s t h ct 9

Lo ot aftiy iysafch s@edle Fmasn Anforfis iifbré fRfoicboafiand more
gsareishdly te e apiiesd for Toinieg acRNder 1828 onfthé Birfbedftahfite conductive
sol der layer in _advance on the surface of a conductjve

coiFcuiEFi on spfintpd winng Beard pad adevice forgischneaing prldergpagyder-containing
félb?fgt&ﬂ@h% %m@nge%&oun“ ng prescribed electronic
part erl

and en sol ng themby reflowing the thin
sol der layer or the thin solder [ayer and sol der

SPaREroMARy oduct s, the sol dered circuit boards are

Lzsg' ng%écentp}éraﬁu% SidRed 8RR bBYRN Khvidd8 dchit Paferndfmed 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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mounting thereon 0.3 mmpitch QFP (quad flat package)

WO,3988/847888CSP (chip size package) type LSl pacR&eldR2007/070395

and 0.15 mmpitch FCs (flip chips). As a result, the
sol dered circuit boards are reduired to have a fine
sol dered circuit pattern capable of answering the

chaReRyy Gioundis thetrdn ¢ Pk gHER ey (et I, i) Byt g TP (chip
:Tgit‘i% @%ﬁ%ﬁ_@ﬂtﬂ@l@%ﬁ%ﬁs atPb. 181 thml Skl BC9 (mptcgzp@). OAs a result, the

I'’ch” conprisées printing paste of sol der
psuidened airduit dbbuslsiane required de baveiatfingr soldered gircuit pattern capable of
exampl e, Js.carri.ed out. The nethod for producing the
SBIFSS%P@E/J&??E%P?CWT he plating method, however,
i ncur s pef e pukpbye bh fofngdd soRietdiecitdiitcifiacs soldér file on a printed-
sol der layer and the 10 nethod resorti n? to t

pwiring bgarsk the plasingpmethed; HATLy {hefi sif jleveler) mfﬁ{;&bﬁr rgethod which
shophiss iftfng BeieE o SHIbE, RowdSr And HaGuidgdtH Rlhuflant print, for
N AT e P
- ensdiach oweeremew ditignity inskiing ta the s o1 R sefder Tayer and the
N eS34108 AU oy STEARPY it o e

ppitclepatteon.t he resul tant tacky part and then heating

the printed-wri board t f.use the.sol der powder .

t hor oby\s &rPhG! d0EBIECH enidererc Ty PAROpE Topffing a0y complicated
exfiRlge 4L pdditidhingal cifcul pdttern, T BirétBie) Adndtifdl RiseBednndisclosed,
JP-A HE 7-9244 renders_it possible to forma fing 20 |
swothildr awthndr comprissatreagtingbthe ssusfanp(of 3 condugtive cieit on a printed-

consequently.provifgde a _Ci 4.0 . hi .
- SEREEPBRA Vi tker cShbtd ol el rllad® e urtace, ataching
aghldecpbydd tartie PEsARORIackyOpdrh end thie Mehtingpehiedprintéd-wiring board to
entails such problens _as suffering the pogﬁge t.o A
aditrerthe svlder peyvdaindigrebp dpraing peoldesst glrqul flgr, for example, to IP-

| R Ry he power to scatter, inpeding

mniaturization of the circuit board and disabling

ef fi ci dfe methoddidchmed di dB+A FHd@7244 enderelt qrossible to form a fine
B N e s PR M PR
Plok AidCrehbiliRY $i08¢ thid Metllodrdakses BidRI poaersiol «d@kre by a dry process
powder and causing solder powder to_adhere by a wet
pitotheseiraus hoaed, tiherktgilsswnch preblerns as sefifering the @opidecty adhere even to

RS B g SR ARSERR rhhlnitiiaiono
prhd iciduitd dafd) dadadidatiling 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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30 slurry containing solder powder and causing the

sol der powder to adhere by a wet process to the tacky
WOR0PSE88¥ a conductive circuit, however, si ncBCTHR007/070395
sol der powder is WO 2008/ 047888 PCT/JP2007/070395 -3

subj ected to buoyancy in the s?urry, it manifests a

weak adhesion force as conpared wth the dry process.

To,co wi.th this, problem .a nmethod t '

RIRGER 15 gy, g g L GRS p Bl HERGh T8ibe as compared
SHitH the BR\HFIcessXToldope Witle Bifis peoblém! Baméehod ilat cdamprises using a
consequerit causing the solder powder to adhere fast

t devideefor disg sherek poghining solder mowder,exepmgressuredo the sturry

Thi,s et hod, howev i t ircuit
S eabty SRFerthe sERtThorRud U8 s HREN {Rirenuin tacky cir
P@drt is corEdivitiie. aThisMsthod) Howevel, eafatls g ploblenethattic solier powder
sol der powder in the crushed shape fails to adher

hiortbg siveuis| pushediveith avRaebingPars susthatia Pumpe iR thegdisgharge device
PRhE BRI R T8 B A apB ol clerc hofRabMOuRy!

t hat a¥hisdventios by aimet] e soltidg thapmbidmsmentioned abaes gnd providing
B it b Bor SO RSB0 5 s i e
S#Ha?ﬁ 'é)tfssiﬂﬁ:f& jio@v&ﬂderﬁbfé‘é'tﬂt gglsdg g%Wd&e td @HherdioadbREASIsly to the

urry cont’alning t er powder. Disclosure
ofirdvktebdand emt cansequiBtiT neadizenw Ene icirouip pati¢rd @ad grovidiag a device for
first as t thereof.a nepthod for f,orm ng a sol der
| dis %anfztﬁgalf‘frgfgn%f‘m%g%ﬁa Sf POWIT:  cuit on a
printed-w ring board, conprising causing slurry
cont ai ni ng sol der power to be discharged frominside a
t BasclosnteofitheInyertianse of the conductive circuit
utili zi . . e i ; . d
the sol BbitvBER B GATATERRY alibel ihErcbPd bnetld B Kihing a solder
CE@M& mgfatbrocfuicbn@nﬂf ';]rb eirtuingn alpeinmdlhwmxgh iT tlxda(rjd nymﬁﬁ@ng causing
The second .aspect of the inyention that inc S
EPHE $oBRItRE S?lfl?fsli’o"é%fﬁeéﬁ,dmﬂﬁ‘igfﬁ Grog i & Bk gt g purtace of
?h&a&ggﬁc@(ﬂ?a}éﬁﬁnﬁtiﬁﬂn‘é@ JrodstRAgddrREd A kheOfankNEIAWARE the solder

ere usting the pressurein the tank for the
s powder to Thlkerp tethesurfacevafithe conductive devitandtheating,the@dhered slurry.

aspect .t hereof, a device for . di,schargi.n I

cont ai #‘ﬁ §eoat d‘é?e"g 85\1&5? 1}1\19%0&%?1?&31%@13859‘,}1%rrﬂé{;ﬁﬁ%P fihg first aspect,
f QirtHeP &HnpPAseR cadding algdgord seivesito bedforeedsidrdrame o theatank, thereby
conductive circuit on a printed-wiring board

c adipsting the praspie in g tﬂd@%ﬂ’ﬂ'@s&l‘-‘% the surface,

di schakgi,n 4 -l ni 0 r a devi
resul t ANE Pkl Busiioh RRNR"PIREPIGR, solt Uhireor® ahdevice for
sdisdedreingwtiery cétsininigasolden potvtlen) wisdt isnged tier a method for forming a

\F,J\,{rqr:)}gtﬁ%g r\:/.\i/lrcrt;itn %nbg asrugfacttt hoefr gbgonfdllilgtlw%g c{rguelt S(?tl %e rpﬁnt%cr{-%viring 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

sturry and a delivery pipe for gas or solvent used for adjusting a pressure in the tank.



conprises a tank that stores the slurry and is
“Provi ded with a discharge pipe for the 30 sl urrg and a
0788 pe for gas or solvent used for adj uBtTHB20R7/070395
pressure in the tank. WO 2008/ 047888 PCT/JP2007/ 070395

-4 In the fourth aspect of the"fnvention that includes

the device of the third aspect, the delivery pipe for

as or vent .i S ow,ded wi,th at . east ene of a.qunp.

and o St Rl ol EEEGyliich Bht 18Rk 8 Refion Br e Bird aspect

prite telberypipt Her gdsfdrRoBenes brdvidddowth at &t ioae of @pump and a switch

di scharging slurry containing solder powder, which is

us8te or a nethod for forming a soldered circuit on a

surfac f ¢ ! ' e I = W L .

poar d e prlschl MVAGIbH Ruthe tbbigBlla ot 46h Bett Hehdbe a device for
5 didischarpgigngdutr eostaining seldart powidenowhich dketised (o eethical for forming a

reswg}: nt.tacky part, thereby allqwi ng adhesi on of the,
sof SHerdt on; Re e ahd cordycHee Girgyit; e a printed-wiring board

(i LI i noad s

R 5 S AR By i
s |pomder de sc resnlimnt atackys pett] dhrergliypellaiwmgosdhdsion oft the solder powder
tapk, a tion pi far qgas. or ,sol vent d fo .
s sty a8 fpet Peating the, printedwiciel bagl, Tierepy igin, fhessjder, and which

10 f QompriSesOd 1anR|f¥ERtbrih® tﬁbesilts!ﬁﬁda §i6fry 'ddcBagk Rbd tsﬂ@%o%' pp& Misposed in

stored in the tank via he’'slurry di scharge an

siike tagk, peyséion |pipe for 295 or Rolyepatsed or stoning theshirioin the tank, and a

ol A 5 A Bt e i
artke glagy idibehbrgé bhd ictiogdle. one  of a punp and a switch

val ve. The present invention further provides as the

sevent Ho 4B 8ixth aspestcefithy inveption tha incledes the feyiee of the fifth aspect,
15 S| : aY [ ' .

b iR ph o e SQIVIEY pRANTEY gastlBlvehCord IS it pt least e

a of arpuonpt dnde sevitchuiatveon a printed-wiri ng board 20

conpri sing i nparting tackiness, to the surface, .

di sehar JemseERemEprlhn g Fit APKIIAY S Be geYentihaiRge thergoka device for
I @gsehirdile d@eK Yomaiing SdMer iRt Wit % RA0E8H £ hetod BF forming a
sol der powder” thereto, and then heating the

prpidered- gireuih gnbeasuface heff @byorfdustivey cireit st de printedeiviring board

' . o ri tank . far storin he.sl urr a ..
20 {PoipisR TRk IR A8 co Pl Ahfhe YireBad e purgfgontaning solder
t polvdennsl aaresultdng tacley gart) ﬂﬁfeb%'phlkﬁvihgfa(ﬂléﬁo@foﬁfhhvﬁlﬂer powder
to be used for suction of the 25 slurry for storin .
t feeretoyand them heatingithe prigied-wising heardp thereby fyping the solder, and which

< ) i : . o _
25658y B 28l e 400, MGG CARIEARE 0 g st
s theviank, aded swgitqhingy deléctry pipe foowes opsulvendito ae peai foranction of the

ti the, tapk wt fil f ||
25 5% urrlyn%r sto%nga e slvl\zllrryhinathe Itan earnd r%[ea?e oto %/ﬂens?urpf 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 2 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

30 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,



passage of the solder powder. In the eighth aspect of

the invention that includes the device of the seventh
WERROAHEIEE8  t he switching delivery pipe for gasPoFIF2007/070395
solvent is provided with at | east one of a punp

capabl e of sucking and feedi nggas or solvent and a

swi tch val ve. WD 2008/ 047888 PCT/JP2007/ 070395 -5

When a r ' it i L qur _
e 2 b e RO SR APASY 63 Y e s of i
slinvenyion doi dischargingodleley cpaatitng selidec @otver, shlcdehe solder particles

particl.e suppl.ied fromthe di scharge deyice._ are )
héHEi&lﬁ%%gmi ef'i&?“ﬁ?‘«‘:’letd%@@o%ﬁ OFREENGHSein; formy isrhgcqmes possible to
fi ' j: el il k] M sh ‘e i
5 ffl?l?%i%?r%esro%rgd Ei?éé%;t% R Pﬁrtlcgﬁﬂg, He! ! of hiks {Eﬁgﬂé@ s effective in

evice 1S ctive In hrogeni zi ng

5 t thiooiogesigingfthatlickngsy ofl sagcdderdayen even m 4 fine cic¢uiCpattern, decreasing a

ajtern, .decreasi a short circuit with the sol der
ohOR cltyitBah the,so\der et perwesn. eradipsPh it paflerns 5d remarkably
r %ﬂﬂdrﬁﬂ@bﬁw rEIING | TG mrécfbikéﬁi bbdrd. %e%&lf?%c? 8f ffis invention for

circu oard. Thé nethod of this invention ) ]
f derming ansaldérdlayen ety ar soldered sisbuib beardctenderstit ipossible to realize the

SRR RRTnin 2% ch Rt JonGh hedte abSiedt, RloBiriip fhes Werdon and the
10 t hepatsioandf tigh ¥elid [ {ldkdtonand chh@huémly abigrbdile an electronic

thereto and _consequently to provide an el ectronic
cegeling imgperial Bi9Peityl property. The above and

other ofjeChicve &.{@Bﬁﬁg ﬁfbﬁ]e%‘té, Cﬁh%ﬁa%{elffsﬁé f@&’:ﬁre%d%éﬁ”w\%%ages of the
of the present I nvention Wl econme apparent to
t Ipossentsinventioo will bdvenmrdpphreatrtd theselsstied pt therart frombihe description

given herein, below with _reference the acconpanying

atahp gyen bercigbelay withsrefergnceshe a?mmpénnngﬁwésﬂ G 1

15 1S one exanple of the device for discharging slurry
contai ning solder powder according to this invention.
FiBsief Deseriptiontdfdhe Brawipge of the device for

di schargjn lyrry _contalni ng sol der,. 20 powder .

acoor difG toeceipi B B dpick 13" qischapdify Sy, rgpining solder
exyamabLabrdiftotfisiif@ention. di scharging slurry _

contai ning . solder powder accordi ngﬁt 0 this invention,

Best MBAE: 2dy anctherexagplsnt thedevipg Bdissharging stprsy containing solder
pL = WL i I 0 which this invention is

20 d:ijlrog}gtgg%&lbir:}dé W&ﬁgllggetnﬁlgn' substrates, plastic film
subst r &16s 3 iglstil anbthor examsplbsifthé devic fpedisdhaggae elparyycontaining

resjn . - .
sofder powder according to this invention.

Best Mode for carrying out the Invention:

25 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

30  resulting from coating a metal base with plastic or ceramic, and multiplayer printed



substrates, substrates having a netal sheet stacked on
a ceramc substrate, single-sided printed wirin

WiEh2P$1e47888d doubl e- si ded printed wiring boards Hﬁ%’%07/070395
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formed a circuit pattern by using a conductive
subst ance, such as netal, on arfinsul ati ng substrate
30 resulting from coating a netal base with plastic or

S B ISR, 31554 P SO R v can s

Pk Bp Sk TC bR LAES] a%?ai:ﬁérs epeBTorS 001T§'1 ibarristers; Wateoshigsound wafers.
al'so be applied to IC substrates, tpaC| tors
9

resi st diés mcnmcm isodirecsadetosa meghadl foni formiag @ yalfarlgyer on a circuit

ol O S0k BB s B MR GrLl B0 rined-wising

t heardUiofl a6t With @ tﬁﬂﬂﬁactommmd 575 lihipaﬁrtaﬂﬁlmess to the surface applying
printed-wiring. 5 board to react wwth a tackjfie

c @ﬂlseu pewder ﬁwarrpslﬂ@ekmbx Pattoandh thea foating th%BﬁPW ygiring board,
ultant tacky part, and then
%@Jﬁﬁ?ﬁ@%ﬁe goqiléIJ(;lﬁ)v‘\;/‘lgdrnequng board, thereby fusing the
soI der Ammtembst%,ﬁcé ter fmkmt@aomdm; copperiingsed @ mmst tcases This
copper, i s used i n nost_case This inve does
n é‘é‘t?nflen fpss 7ot mpd ot Hhls sabstasce %m%ﬂ@ affovisiise gé3 conductive

sulktaft8 dphbiée of khab lﬁl%s ?tﬁ'cﬁn% 1afahtss ok ehe tackifier
ckihess fromt

sur ace to erive ta e tackifier
s shisttamee o the descdbet hitsod bhlenel msbebmtemscamlnsr@ﬂ the substance,

3R SRy O RS

tackifigy ﬂﬁqm@ﬁmmﬁm@dpﬁﬁdemﬂabmby&mssnmﬁeﬁ,t naphthotriazole-
napht hotri azol e- based derijvati ves,

b@ﬁiﬁtﬂt rd@wen@e%abe@mzplpabasv@s derivatiyas o limidpgglecbased derivatives,
oe}{n %a%ﬁ al:{a%léd b%?ﬁ\‘?%fvega eI @Qﬁgﬁoﬁﬁﬁo\é@ﬁés\é&s derivatives and

nercap lazol e- aséd fves an
b &eafithiaadittid ity dddd mapbde d:iiedtail‘hbﬁ: tackifier cobilypmmds exhibit a strong

tacki fier conpounds exhjbit a
&%Pfcmraw lgrIY t EmmsE Ak capebl gaﬁu’@m Eickipas toqgher conductive

tQQgﬁa§§§ to ot her conductive substances In this
i nvention, the benzotriazol e-based derivatives are
r epr esdnithid ilyentjonctha benzrifzolenbsed deiivatives M repiesqrred7by general
%@S (mhereln Rl to R4 independently denote a
@ﬁ at om  an al kyl group of 1 to 16, preferably
5 to 16 carbon at , aanlkoxy group, F, Br, d, I, a
cyano group, an a

R2 H n

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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13

group or an OH group). 25 The naphthotri axol e- based
derivatives are represented b eneral formula (2): WO
D y 9 étpglwwoms%

WORINH/QVFRESS PCT/ 1P2007/ 070395 - 7 R 7 R8 H NP

Il (2) H R5 RO (wherein R5 to R10 independently
denote a hydrogen atom an alkyl group of 1 to 16,
preferably 5 to 16 carbon atons, an al koxy group, F,
Br, d, I, a cyano g[ﬁp ino group or an CH
group). 5 The iR "e- %I vatives are
represented by ge HC NH Il | R11-C
/| CG-R12 (3) (V\,helg' R12 |r1hependentlj2)jenote a
hydrogen atom al \ Hto 16, preferably
5 to 16 carbon o akoxy group, F, Br, d, I, a
cyano group, an am gr&Por an OH group). 10 The

S WW%@%&%@@ détche! Byl SR RENIRA dR¥up of 1to 16,

(mb&ﬁ&ﬂfl 53 36 icarbiGh Atdmy) apelkden group) #nBr,aClal,yopang group, an amino
atom an alkyl group of 1 to 16, preferably 5 to 16

c2eHB Ar &t OFLSroHP). al koxy group, F, Br, O, 1, a cyano
9r oup, TRNNAEA N e-biNe Werif4iRs e@fe%iﬁe\.d by Benktidl formula (3):
mer capt obenzot hi azo Pased derivatives are
represented by generHC—f—OfNHII a(5: ROR1S -SH
R19 11 (5)

(3)

R11—C_  c—Ri2
\N/

(wherein Rl1 and R12 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 benzoimidazole-based derivatives are represented by formula (4):
R15 R16
— N::____\
R14 N C— R17 4)
R13 H

(wherein RI3 to R17 independently denote a hydrogen atom, an alkyl group of 1 to 16,
preferably 5 to 16 carbon atoms, an alkexy group, F, Br, Cl, 1, a cyano group, an amino
group or an OH group).

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

R20 R21 S
\\ ——
P4 C—SH

)
R19 Ill

R18
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N R18 WD 2008/ 047888 PCTI JP2007/070395 -8 (wherein

R18 to R21 i ndependently denote a hydrogen atom an

WA 2008/0478%up of 1 to 16, preferably 5 to 16 caPgbdP2607/070395
atons, an al koxy group, F, Br,_C, I, a cyano group,

an am no group or an OH groupy. The benzot hi azol ethio
fatty aci d-based derivatives are represented by

%S\gx%k?fi‘%ﬂilté %w&a&? V\ﬁ%epéi?%@@?%"hﬁ@ﬁ%%&g,ﬁ%pﬂ 1 oup of 1 to 16,
dgrefersbl@ 5 hy dﬁ@aﬂiﬂmaﬁmﬂs aanlkekd \grouyy, BuBr,dtl, L a ayaﬂﬁ group, an amino

preferabl&l or carbon atons, an al koxy group, F,

BErougpr ag A g’@}‘ﬁho group, an anmno group or an OH

gr oup) ek Qegotﬁlgfo‘i&hfbo%%ﬂﬁbage& %eﬁ%ﬂﬁsrdré %@ﬂ;@s&ﬁf’eﬂeﬂy general
derivatives represente y general formula

glermunlal(by mani f est strong tacki ness in proportion as

t he carbon nunbers of R to R4.increase. The

i m dazol e- based derivatives %%,St he

benzoi nrRdazol eﬂag@ der| vati‘'ves represented by

O ~And§4) Chkner al | y(@¥ani f est strong

general fo

t acki n ) 5 propd}tl on ds the carbon nunbers of

R | J ease- NThe ben2O0H azolthio fatty

aci d- baseg fefi vati ves represented by general fornula
(6) pref% R22 to R26 to have 1 or 2 carbon atons,

GoRFEn B2 mAs et et Rop ok Rrosd{mo i aRY) §108p of 110 16
V‘ﬂﬁeﬁa’ralﬂ Pd s 2ERbP hdonkdhw ﬁlksﬂy gﬂ)u‘pEFkBﬁC(BldI taycyafio ghsip, an amino

to pH 4 prior to use. 20 As subst ances usable
fgﬁouppeaxaﬁlfhsmht of pH when the conductive substance
513, "B Pl bORGARRICyBBuAR DR AR LNOARED BEL g b o

niymbfa @) geskrallh maaifganirongeickinesssialirepdrtion ahite carbon numbers of
pur pose .1 nclude formc acid, acetic acid, propionic
aRil o RAdRGTeasgci d, oxal ic acid, malonic acid, succinic

aci d affe imidazole-based derivatives and the benzoimidazole-based derivatives

represented by general formulae (3) and (4) generally manifest strong tackiness in
proportion as the carbon numbers of R11 to R17 increase.

The benzothiazolthio fatty acid-based derivatives represented by general
formula (6) prefer R22 to R26 to have 1 or 2 carbon atoms, respectively.

In this invention, at least one of the tackifier compounds is dissolved in water or
acid water and preferably adjusted to weak acidity of 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. Ifthe concentration is
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tartaric acid. Though the concentration of the
tackifier conpound is not rigidly limted, 25 but is
Wi 9p#P47§88adj ust ed, dependi ng on the sol ubil it yPEKFPOREO70395
condition of use, it is preferably in the range of
0.05 nass %to 20 mass % as a %hole. If the
concentration is WD 2008/ 047888 PCT/ JP2007/070395 -9

I t han. t hi t tacky fil i), | 1 .
BVRE B e e i D g, and it prove
Hﬁ{sﬁﬂfmgqnlpzﬁsnﬁ@ﬁgerature of the treatment prefers

to be slightly elevated fromroom tenperature for the
sake OFhe krmpspature ehthe Heatmentprefers tonke slighilyt plswated from room

B0 4 e L i R iy
cwhlle unés asdliinited Riecshsefit isheariablewithi thei congenteatiah| of the tackifier

proper in the range of 30C to 60C.. Wiile the duragj o
Cfontnound s i l6d BEthauotpl iis ganerally prebsyia s it of By to 0°C.

b yi . o PR Pt ; L
5 e BB O 0B LML o i viewpo
i of thé bfficteney @fiopatation tmadjusifotlier vonditidss swmtla0the duatem, may fall in

10 In thjs case, e presen of copper in a
c‘g‘ﬁ ERPFOXURAS FANEP 0%»% SF‘%“%%};%W‘E? ions in the
sol uti QNpisadd [REER 8f EdppRP e SditentraRonadf30a0 QOO(? ﬁgm as ions

of formation, "such as the 'speed and the amount of
finrthetsblutionfis béreantagekys in enhandging the iefficienoyi ofi fegmating guch as the

to b cessed, | ef er.abl repar in such a state
ﬁ&?‘%‘ﬁ@&&f“&’é’?‘! ?trstgg%%ﬁif%fjﬁ}% tg‘ﬁgc@?rf part may be

cover eghd\piifked SFEHAE bokdrtoHexrotsedRPrefbiublihprepared i buch a state
pattern wll be alone |eft exposed and then, subjected

t thatthe selderrine condurtiveeircuifqag nay, be coveredyBith rpsst, for example, and
t ARSI _
OO T Ao ALY At st with

| solicaadf o tacldfisrotastpomndof t he tackifier compound used
herein_or the sglution is applied.to the surface. 20 . .
Thi o | RIS of 14 Bau e BTN F S ERG g hted-wiring
t D&ard i Hers @ n® RREbnSEH tHefackPRYESHpbehd ik d hefeky oPRE solution is
of the conductive circuit surface and the device to be
uaypdiced oo thetshefaceret hod. In the case of inducing the

he"s) AgFbalfe 300 T RISl Ru B BHLUE gy Pl st

t p&wdritd tiedtadky pare obthRrodniiuttive tircsik wintyce dndehe Byvice to be used for
causi na@t he adhesi on of .the sol der p)?wder may bg

chutaethed. Isthiecasosf infuciag theadhpvior ef thesollss Bapdsrip ghe tacky part
t Q Yeind e I ' ' _ .
IR ko B e S ST BBt b i
dthe shirpg elserebybmsingzitke adhesion of the solder powder may be conceived. Since

the solder powder is susceptible to buoyancy in the sturry 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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di scharge pipe is provided with a punp and a val ve,
t hese conponents will be at a disadvantage in

W W93PHE§8% he sol der particles. This invention, PCT/JP2007/070395
therefore, is directed, on the occasion of causing the
adhesi on of 30 the solder powder, to providing a
met hod for discharging the slurry by dint of the

ressur ' il .
Gt BERoF @ ANELAIAE gbled e, 00K 21 e ebbBe bl A ey s pressed
REE HAE2018dr FoodR s caubld o mihere fast 1 thativeritpatt t which cackiness has.
to be used for the nmethod. Thus, the slurry is pressed

 beegpmpented. sol der powder is caused to adhere fast to
the ci T‘ﬁéjéddeﬁﬁfeh% 'Sf)tﬁl%i'ééglrk"i‘l‘fﬁhy Eave 1§1 Q&oﬁgﬁghémfe%%g gas such

The adj us nt o ressure 1nth
aa;scmrgpcbn whier stbgh asaachohg:nghsvmy ¢he slﬁnasdlwarseddﬂlexmt, eto the tank or

h as.a, solyent, h ng, t he slutr di,s
SIeARRE ity she tnk &i@%ﬂ%ﬁe PresRITS i fOrke elght eawi e to feed gas
pih&?’ﬁx‘ért&‘rﬂi SWien Rk ﬁx%héﬁ'i‘é 8 be lbwerdd] #t 'sﬁﬁfcesi 12 (ﬁlﬁ’tﬁﬂr@f’tﬁe gas from

into the tank. \We ressure 1s to be | owered
st tanke s’l‘lﬂmp:@smﬁma@bstthesmaé of therdischhegeof the slommy to be controlled.

pressu enables ee he dj g

Bl ey WS 5BUR the AR pEiptict Rt 1R %l pelflonthe present
sakza&ronnﬁayi@dop& Q rﬁetﬁd)d 6£dischaedibg Slarry tdmeo fhefrenit podn in a state in
i nvention a nmet hod of dlschargln slurry

owh@htarmmtﬁ:dv-wmng d hanbeen ipmarsaddniwaterWhen this faethod has been

d
B, 05 O BB i s o
pﬁivmﬁr portiod, ken éﬁBﬁh@tygﬁiresd:wed/wﬁhawHeglgrmhdﬁ'réﬂer ed to
the circuit, portjon, can e e recqver ed
Wit houTh%SPﬁﬁleo 96 thiaitivegtion ped fdicad scdiagging s shury Gapiagng solder
g@gdér% Fvidaana anﬁl{:? fot! 4 ﬁg &Y 31 (M PGSR |tﬁ’<,e§ll.u‘l’§L s separated

wder | provi ded w a tan for storing slurry
(mtn Rl ©ldet , poviier pharirang asolsrequapm él the tank), aﬂ SbﬂdedlSChafge pipe 2

powder .part and a ,sol vent ,t in.the tan
‘§Q;?§§11 42 t}ffﬁ %@EQa dtﬁcg%rgg gaﬁa% Iﬁféh}{gl)ﬂplpe c%lcfj {o the tank and
péHatptea to IRAndielgay Sich i dd€or/a SV Cdr@th piiing hﬁbr tsﬂl’tkh aﬂde 5 disposed
ted to handl e gas such as air_ or a sqlvent, an
IO’lljll *B

e delsvery pirecand ndppted & m@p@g@élurnhstpwé inthetoals yua the d:scha:rge

PhAE eFRPARAL GRS PR SABHERLIR Ay comaiing

dedlddremwar sahpltynkpbrt for supplying the slurry

o o 5 S . DR v B B 1 v e
l%ghhﬁ rt%%’?élé(a bz feishy i he%é t@ztb@r‘i}réﬂsﬁf the tank 1 with the

ge pipe 2 y pressi
compressed air supplied by the pump 4 and the switch valve 5 or the solvent

constituting the shurry. 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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conpressed air supplied by the punp 4 and the switch

valve 5 or the solvent 25 constituting the sIurr¥.
WARHBHHTEY to the slurry discharge device of thPETAP2007/070395

configuration, it is nmade possible to supply the

sol der powder stable in shape because the sol der

powder contained in the slurry does not pass the punp

%Eﬁ @%{? ﬁ-ﬂd g@&].t’éﬁ r@g% 3 6‘%& d ?%essiaﬂ.h eah% ﬁlrs_[(%f %’E gﬁ&ﬂarge of the

ss&mjz and wwduon of?@e ﬂnﬂ‘l}/hﬂ lcomawma shetiordpipe Barfgr thg aifhie be used for
slu t ai ni.n er po er _.accor .

kL Bn Y ke R 20ctich BB A0 SHring hi teank 21,
st Bim gtzg IS dfhSlale’ 2@ diSpddy 208R/ 3%3&351 e 27, a dellvery pipe 28

PCT/ JP2007/ 070395 -11 slurry discharge and suct
riI'Op ¢heodr ¢ bp asatifarrelebsing thelshamyl stosestinf e t@nkswhdhg dlsgharge port,

sIu tion of the slurr C
Sron pui 95 abi a sieRvpive go sisboidminy SINRR g 28
t he SI 1 thy d¥iide bhﬁnsib&m%af@@nam@ shi#F} infodidedaniddha itk 21 via the
storing it in the tank first punp 23 and a

sdw@@rgwaﬂld/ eucz!mndpippc%zegaﬂ be trplgasgdcwp,(mpgq'tﬁg oof thg discharge and

ST 425 Herbir o S Bieh b BRpliR88) &P hyppiied by the second

dﬂ)tﬁﬁ]h 25 ged fiRsecondavelioh RBRDBLrAkETLIYent &Bﬁhtﬂutmg ﬂ:e blurry
val ve 26 di sposed in the delivery pipe 28.

deV| ceAgfordimggodhn siugrrdischarge @H@esc;fﬁh? 9°@w€m9c%mbed above,
558 18 HUILE Yo e e Lahae, SR HoRO LS o solir
spm;vdem momamadiﬂtﬂayslm sitetedgn tiwetanla dkesmdt passthe pump and the switch

ressed air s e the s 1Q.pu

S 60 i Bopo bl Shbes Sshidng Bie DAhIRG AR Syl i the pump
tmtﬁgg@[ﬁhvﬁggordl ng to the slurry discharge device
of the configuration described above, it is nade

possi blhe tdis | flevine wsetl dfr fendlrrys camfpising: soldgpepowder and
be%%us dtahsellr%%s%ag c{(lnc}ﬁg%s ﬁg%yclg g}é@d’{%ﬁg to% ctogﬁﬁléj #ﬁﬂ Which, as shown

sw EI@ 3, Hiad the satibhpipe 2 fRICHS ithd Haltxaerpfalpbetm@retrpmnednd the first
y the machi ne parts, such as_ the punp

szf"é]hV%léIPv@ theesaspad e 20 he SoeRIy s‘mvh t"ﬁlé’esgléﬁ"?%‘?d therein
i ﬁh&@l‘l&t&g QlaH%F W%ﬁn fhe &Pﬁ}%ﬂgﬁtﬁ% dgﬁvery pipe 36 as for air, a

strat e e nodi
cpufip §iirad horlvetB2ciins aﬁltsﬂﬂﬁ/\nilowmg Bo@asdge hﬁﬁletshkler powder in the

Sucf i l.pe as . for gir e delivery

ctiib ot e 7 pisposedini e Towpnpark o o gStioh 4G R » switching
aaéiwbﬂe BN afNbHeA o YR M8k dTHROSBE sb1a6" ﬁd\ﬁd&%s no possibility of
consol |dated into an assenbly conS|st|ng

spissiogi the pyeipi Ybeyd pheowvalss 33s Mohisadevicen thqngwamm ghsucking and
Sglﬁﬁ‘g]\r/gelsgihgplﬁ{rﬁas{l% Iglc{lsc'i)ars)g% a%ldls% Y poft M73F %qgsc%rgterh%d 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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tank. The filter is disposed in the |[ower part of the

“Position at which a swtching delivery pipe 3

6 is
A 3089888 0 the tank. Thus, the sol der powder R@EIRIE7/070395
possibility of passing the pﬁgg 31 and the val ve 32.
In this device, the operation sucki ng and 25
di scharging the slurry via a discharge and suction
port ' [ dCt ]l s
Carri it et BET0HAE, if kv imPaitig Hokidoss (o he qurace of
taeompiagtivdiclrtiiiy ohhaprintedevising derard) ccatlsing she sbuiryi nordaining solder

o ol bt e BT U B o o

%}&P%%tv&%}f‘ th&teoTB08  thén Fi@a{tfg% ?%%t@&wiﬁ% stbhkl'Jg tiéby fusing the

the s val ve, 1's ni e device. o
csolder povater,othe use of thendischa3ge levice hlescrikedsalimyleycanhmaterialize a

Sohfis poudes, Stab) e LnoSNaRe a0 3008 BT8R %: powder through the
Z}ffﬂanér thi G&tch vile Erﬂﬁ@&ﬁécﬁﬁgiéfgcdgvf&ss to the surface

a conductive circuit on board

re printed-vw'rigq% )
causi ng theehuty containing thersoldsr porder thap dswisad fos this invention, the

di sch d tQ.th | tant .
e T e
tain® 83 toNDD YR ¥ ahdl nvdre ipRereROfF th thid£ingd)off 3isolugne % to 8

the 5 sol der powder, the use of the discharge device
dedwre Bed above can materialize a nethod for formng

0705 5 S 2 88530 8 e

t hr ou punp  or e SW i
disschmegisgs sdvente Fornhe erpeseucf preventingithe sgldehpowder from being

sol.der, powder that i s ed for, thiss invention, the, . ...
caiart ettt FRYowetash BesRadized WERE O A $<yrton inbibitor to
St wakgf erably in the range of 0.5 10 volune %to 10

volume % and nore preferably in the range of 3 volune )

% to 8Thevlethod obthTimeatient cyntemplatsdnbnthis vesiidriesn be effectively

\%%F\Ag (r:"nrogtsohq?% ;oti Sli'le\s/e i;rﬁg%{@nﬁ%isﬁiﬁ% L iré)c%ap %ﬁ&ﬁ{ $ohd blgcsﬁso for the

€ pur posSe of preventin

t faemsidiiof bo@ie edimbd o jbiRinp0a BBAd{baldarid witayjaben, CSR (chip size
is favorable to use deoxidized water_ or add corrosion
| Paskage) or These aresnateallyaairacerhin erier Gircyih board contemplated by

t contenplated by this invention can be
e fsgh?ia@fof]' used not only for the aforenentioned

sol der The emtallic compositiodsofar thebsdlder| ovdenrto bhaised in the method for
formation of hunps ai ped,at. j.0i.ning. a .B I ri

rodyging the, S@gﬁfn?mnp@ré O d3 ipuggtion {Wc{fggé Srp-Hhded, sn-po-ag-
NGdsbd akhyoeaRsAL8d ShiP-BRASMAE] a6l SHPb-(tMBASEd compositions, for
contenplated by 20 this invention. ) .

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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The nmetallic conpositions for the sol der powder to be
used in the nethod for producing the solder circuit

WOFAPH43883t hi s i nvention include Sn-Pb-based, SHCPHR2AL070395
based, Sn-Pb-Bi-based, Sn- Pb I.- Ag- based and
Sn- Pb- Cd- based conposi tions, -fdr exanpl e. Fromthe
recent viewpoint of excluding Pb fromindustrial

AP Ty G355 MGy . 0h, oo

SMPSbSbSﬁ-Sde SBBS&L?OmeﬂSSnSP\SH’J mncxsm&g, 46Sn-8Bi-46Pb, 57Sn-
Sn- Ge- based, Sn-Bi - Cu-based

ShiAGPbn. RS ok At e SeiObbr B, SRt 18Cd, 48n-521n,
gﬁsﬁ 578 %Ihb?ﬁé,ggs%éﬁiﬁ, 31581, 0808AL4081 - DR A6695n-3.5Ag,

wﬁm-{Bﬂeham ESh‘;ﬁ@Sn{BiOAns 90Si-h0AgN SRS MY 3Bi-3A g 5Em,07Sn-3Cy,

SR A T SREICHR RETEAE 54 sapn. o5

@%kgngsz%-zfs%ﬂ's%s Ssaia 53880 Ay ﬁmailﬁﬁlosswbms:l-lmal-ssw
(hereinafter ex ressed as WO 2008/ 04788

nrzm BRRRT10B086u- 121G SEBRAFISH, Mnﬁ@‘?ﬁ@-lan, 98Sn-1Ag-18b,

3ob AaSbene Thatiahgs Soudtn. ot SoudlodpeSin-eni and

HOIt-32d B cidBl “FHeRBIdef pOérd0bd ¥sdd 12 Mds invention may
458n- 40Pb- 15Bi , 50Sn- 32Pb-18Cd, 48Sn-521n, 43Sn-57Bi,

@wmyaogmonm diGferast SEPOKASHE 40Bi , 9l Sn- 97Zn,

96. 5S 5

08 2SN 1% 515 By 080 1 et by varying

gﬁépasr?ic%&haﬁeﬁibf theésn}gﬂﬁbwﬂhrﬁgiesm glgmeter of the solder powder is
55 5A0- 17 5.5 A 5

@f@ﬁteﬁdweds%the%hwﬁe@sﬁ Ffmof@swoafs@ﬁatw@siﬂ@gw Fg%?dafds (J18),

§§s@§13@198§%&t%€ a{ﬁgaé%g@ ﬁ%ﬂoo i szﬁﬁl%%éféhﬂeﬁbdﬁé@tem in the

89@65812@-3 3822 |8535-1823-16BandAY td B2 891 d_etermmed by screening and balls

ngg@?ﬂg\fr}gﬁqjﬁgs ?3%9, {qego bLed. %he anll fr[!ﬂ, %9[ {Jf b Q\?erage particle

R4fetdt bf EHeSyoldet QoA bf ﬂ’l[hsmv&titﬁl? tﬁehﬁleﬂbti(ﬂﬁt&fsﬁs @fstandard sieve
the solder filmto be formed_can be adjusted

\ﬁ@ﬂ)ﬁ sigiple helapes as snesified diyell8capfbe adoptedh dEhe éﬁi\ﬁﬂ@PaﬂOﬂ may be

R e Sy R A . Cotercouner

Jﬂ:saheﬁs ¢hel ¢leltsizonametbiod n dar@gards ki) Codlter foountex ahqapmciple thereof
sel ect the thi [

S entared 4 “Bow knescjwfgrom he %gépzrs h Vlggfl?ﬁpgéllgtbhengowder
af%hl?i&og? ?épt ad M0 LN ﬁg PyL26ET eBRk %uﬂﬂ-;‘i' &dbihiines the particle

havi ng ers exceedi 80 gm For the
dbsmeter distiibutionf of pewdarebjagwspw #i sohwiondhawing ¢he powdéredispersed
atglg‘%g{w@gfmg]&g@éh ztx lﬁ hof%vo%grtle in'a aphrg,grtnhao thgaas{lrulfgs e change in
electric resistance on both sides of the fine hole. Tt 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 paris by reflowing solder. The electronic
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and a sinple balance as specified by JIS can be

adopted. The determ nation may be 20 ot herw se
WEKBH788hed by the i nmage anal ysis with a nmi cr BEEEPRE07/070395
or a Coulter counter based on the el ectrozone nethod.

As regards the Coul ter counted4-the principle thereof

is entered in "Powder Technol ogy Handbook" (conpiled

t he Soci.ety, of, Powder.., Tegchnol.oqgy,, Ja .. 2d . . .
Dir R BE 5450 S T nd SO OB pet R BB by tis imvention
Bt leghice ﬂqﬂai@aaﬁe@fondbftappllwg S1d& pRBVEE EheDYarfAHS HPXhE printing
sol ution having the powder dispersed 25 therein to

pegiBod, imanting she elpetranis partsin pesition, thentheating shem,thereby fusing the

: _ . I : .
SRR Pl f Py SRR Bpie Wi b R TRE R i cxemole
pi eceAvt mpaist forl jeinihpn iRt lecttdbdib pirghtor heesdldedididchit . board, the
The, average particle_dianeter of the sol der , powder of
FHrtace MY #esﬁrlcz!%sv (EMJ3 taaynbe agedy This mpuntieg mesthed) starts from

%iﬂftim'lg eadsél@&vﬁrcuﬁhﬁoég lé)‘}a iCinVEitidn Bf 9{! S}s]ée Wfog?pﬁnting the

I nventi on can vant ageous
shlderrpasted Tie saldert paste &l spplied rtocthp poirtéorsheft theodifuitsptern that

3 i oF Sl5SiroS s R Al greray partsch s hip perts and
IC k6 Yhich s@%laeg %@Eé&lgﬁé&ﬁqpr#ﬁ&gw fv@ fHe3Hethod bf tl’ﬁ%@&%ﬂtim are

can be joined to t arts of e solder circuit
taintasioerethelsplden paste of ¢het ¢ienit gabtatn arebare cellédively soldered thereto

PRSP PSP R ice, RubibeR3ouRes o isBBpban algipted fysce, an
fedréd OfirnddRE Nedidehdation t BsllRridd Sé@MyméiSiah® 1ifl& beam soldering

sol der gl%der in the sol der paste, and hardening the
rodipmesomar pe pesder, for exanple. 5 As a means for

jb g ia n Id LY tﬂﬁ]é;ﬁro@éﬁ G fiog o Eﬂrﬁ% Z%\f?glgbg,gtyg Zfolé%%th%geﬁﬁiggature is 130 to

rd, sur f ace- nount
u8eY, frefesablpulB0i ny 15Ot 08hds tthe tpscHeatiie tiieiardong a20 seconds,
' [ this invention or by t

solder. circuif board b y the

R ¢ t ansﬁ‘ 5t hEhe wEpyetempsratare 1R0stg HRAC based on the
‘i bSinABPk L . : _

U9, BIPRS00, PSS A0, $36%hied n e mlin

Phighof the allppanddhe refloav time is3to Gssechids, pafarablpAd 14 80 seconds.

QFP, h C ol der has been attached or. refl.owed. by
the natR RGP il B uf in SgEM Srindfie £ el the Gase of the
sittagen r¢fRed,dydfecping thé bLytieh cBRdenBhllomBES #b1me % or less, preferably
cal l ectively sol dered theretg‘p by the heat source of

epl{qnp

Pex Yalyime K of less, ielgmaglg nossible oihe weitability (o she sedder circuit
] ' ed. f sati o ' .

SR ol anlt Vel fhe WoRE8Te GERIRRZ RIS SGFE Bt the air

vefloak arkbedsnoe stablepreateas. of refl ow of this invention,

the preheating tenperature is 130 to 180C, preferably .

130 t fﬁlif@aﬁ?ﬁ Thesoldte cHreh Ea%ridﬁ@ cpplag 1o gorgpletethe spiface mounting.

$8€ hdBod 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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preferably 60 to 90 seconds. The reflow tenperature is
+20 to +50C based on the nelting point of the alloy

WOR0pS047888d, preferably +20 to +30C based on t heCT/AP2007/070395

melting point of the all oy, d the reflowtine is 30
to 60 seconds, preferably 307to 40 seconds. 20 The
refl ow process can be carried out in nitrogen or in

the aidiow! Sl NEvGRSE it b0%estilei OBl fofl-kRW toPd example. 1t is

keepi ng thé 0oxygen concen on ume /oO
Imsnh@egfmtﬁmhtydt@théexahpne %or less, it is made
possi bl e to enhance the wettability of the sol der
circuit wth the solder and reduce the occurrence of
je:P@l I's as conpared with the air reflow and
ensu€ stable treatnent. 25 Thereafter, the sol der
ci r cui A pointadewirmgdwatdbaving ﬁmnmmhnmnteﬂ]@tmdeﬁmwal of 50 pm and an

A 5 TP R i IG5 PR s

be carAg e Ct!iék;ﬁ&' BSnPoidd8SuBibn,2aPs 'rHis@d%Maﬁhétﬁls solution of an
boar d. the el ectronic parts that can be used for

tlnedamtdﬂweﬂ sempoumd hegng (Gadilz aasithe plieyl graupaef RE2 and a hydrogen

nte ted by this i ntio LSl .resist . C
s T B st e 257 R st e o BRoF Pl 4 it acetic acid
|tJ) ﬁSéJ I'Bhis B§udotis BSIGtIGEwEs haited R 40°CEth tHellRueH at]@éous solution,
excl usi vely 2008/ 047888 PCT/ JP2007/ 070395

NB, prinadwiringe bedsd prafreated Witheat AUSOHS VAT Mrméolutwn was

r t
B BB b AR § DG Rhoc B SufiRelditbe copper
ngirenitum el ectrode interval of 50 mand an el ectrode
di aneter of 80 mwas fabricated. Cop used fo
conducTh élusmmﬁmmaswfc{% POwET PA8 IDFRHASE dgmixing about 20 g of
Rfivdef ?/%A%ﬁ:ﬂ%ﬁﬂ'%f B btk diameter of 70 pm (th
d(# ol ase corrpou% I ng amﬁgslgjsnthelag\nek?/ﬁ ? wm (the
gmzqgeqfartmez dumzea gy snddar poadeneteroiined by thajeseeafa Microtrac®)
for usted to .a pH of about 4 with
ﬁuﬂéo‘gclﬁggﬁsdﬁ V‘e@guffs%ate;rhl S aqueous sol ution was

heat edl‘l&@déﬁﬁé ubdll fdredifhaiotsh ﬁwlﬁamz coataifiihgthe sélbér powder was
pr inted-wrj boar d ret reated with an aqueous

@ﬁlﬂé‘l ted 881Gt 2on was i nmmrersed for three
m nut ©$hd U %ﬂa{nﬁ’rﬂ%% g@ur rg&%dé}n e bs ﬁ%gcrrfﬁfed above was

t he copper i rcul cont Ining so
psnmkiai visathepshoghy crhsi:hlm;genandu sigtiahqiipe 20 ip BIG. 2 3nteahedagank 21 by

e B oo S P TR Ui PSPSa A L gy substte o
t Igifgﬁ?g{é%esngeﬁeeHQHﬁfaﬁb@edﬂﬁy tidee thS Switkh Jalve 26 was opened to
discharge the s?urry 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 96.55n-3.5Ag in a thickness of about 50 um on the

copper circuit part. Inthe soldered circuit, bridges and the like were not formed at all.
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wi th about 100 g of deoxidized pure water. The device
used for discharging the slurry containing the sol der

WORHEP4RES  configured as illustrated in FI G BCTAB007/070395

The slurry containing the sol der powder produced as
descri bed above was sucked vi‘dthe slurry discharge
and suction pipe 22 in FIG 2 into the tank 21 by
h val ve 24. Then, the discharge port
gg&ﬁgtﬁﬁé@?mg%ﬂx ie substrate to which tacki ness had
been |Ircpambﬁxdvd ﬁhpmdubmg,antemﬁrsnictmﬂwn dloar] Rpimpesting tackiness to

opene i scharge . the s y,cont ai th | der
.cme*@f Xpssd PRS SDBOSHE LY IndueinaAhatipn af s Revder to the
t; essd d r

R, A" SR Wl ot 0 r SR PO Rty Rl Solder and
ct'ormnig ihsnlqbemd eciranit, rihiss exventien rlmsoperf&ﬂecbmd mﬂkdl that enables

f h t h t
tpeiatie A SEne viouf) bt ‘Tt mafedie e eliphlity while
fe*ﬂﬁ@h@élg r&RicHRY the 3Hol HEIRE wRAGhd &Elﬁélslﬁét‘aﬁbetﬁ*éeip ﬁleo‘i‘d_] acent circuit

96. 5Sn S5Ag in a thickness of about 50 pmon t
rappes avendaiat fipmcircuit pattdme. o4 d gesdt, @u mmttboarﬂl Pd@f@@mg a fine

apd 3he I|ke WeEe . Oi‘eﬁhoir'eﬁgﬁ’é t aII %gﬁl%{ Igtﬂrc;u%g&rpags allows

ffﬁi&li&?@néa@lbn Rha Qﬂhﬁhﬂﬁto&fbf%ﬁgpﬁeh@mzﬁr CThgsyittis hRde dofible to provide
|npart|ng tackiness to a netal exposed part on a

Fideqtennc cirpist beard; & giseihboard Hwnsrin@wntgtb elesironie\pags exhibiting
thg%{ Eghz%lﬁﬁtsry %ﬁ’@ fréasl}zﬂ%d th?,@e t:é 2%851 ¢ %{dmﬁlrl] S&g&%cﬁﬁ@ Yevice of

&mhdkm@dmnamﬁmmkg this |nvent|on has perfected a

nmet hod that enables production of an el ectronic
circuit board of markedly enhanced reliability while
effectively reducing the short circuit with the sol der
netal between the adjacent circuit patterns even in a
fine circuit pattern. As a result, a circuit board
possessing a fine circuit pattern, manifesting high
reliability and having nounted circuit parts allows 10
mniaturization and inpartation of high reliability.
Thus, it is nade possible to provide an electronic
circuit board, a circuit board having nounted

el ectronic parts exhibiting high reliability and
real i zing high nmounting density, and an el ectronic
device of excellent characteristics. -17-




CLAIMS 1. Anmethod for form ng a solder |layer on a

surface of a conductive circuit on a printed-wiring

board, conprising causing slurry containing sol der

power to be discharged fron1infide a tank onto the

surface of the conductive circutt”utilizing a

pressure generated in the tank, allow ng the sol der

powder to adhere to the surf gﬁﬁ% t he conductive

circuit and heating the adhered sfurry. 2. A nethod

for formng a solder l|ayer according to claim1,

wherei n_the slurrg is discharged in a liquid in which,
the pri ht ed- & Pethgd fylosmings layefren asyriage ofa conductive circuit
e . . . . C

1o A a- VAR B, SO B8 Gn DElin g SRAE LMol pover to be
bedibdracgd fromoinsideta ednkt dreto tthe lkurfideeofthe caductddd figouit utilizing a

the pressure in.the tank for the slurry. 4. A device
f oPTeEHIER, RENERFRY I rtﬁ@(a@éhﬂrwg?gq_ﬂﬁg% raewdﬁrowoeéi_i,eremi thg, surface of
| Sth$6RduckioE cﬁ‘cﬁf?éﬂ&%aﬁﬁ% tHeQldlkd shirS0! dered circuit

on a surface of a conductive circult "on a
printed-w ring board conprising inparting tackiness to

t he surface, ,di schar.gi t he l.ur cont aj.ni ng ,sol ger )
bonder to- s AduEmd el Pt s s fafr Sgplins BopiRgn 17 Wherein the
addlesy ¥dihardedn & YqHRY inRENEIeThe irRERIL Rirird Hdatd 18R been immersed.

heating the printed-wiring board, thereby fusing the
sol der, and which conprises a tank that stores the

slurry and i r.Qvi,d ith a_ discharge pi fqr the

slurry %‘nd aﬁd&e&y él r ’gez"qpﬁgﬁ%“%ﬁ Sé’liergl?y o?%gﬁﬁn%ggfl?lg} 1, further
adgomsprishgy Bausiige s Sgiseorl & sbivent 8Nke forced ifledti 6@ dOthe tank, thereby
di scharging slurry according to claim4, wherein the

deddiusting thy pressus inghe task feithg Weryi s provi ded with at

| east one of a punp and a switch valve. 6. A device

for discharging slurry containing solder powder, which

IS usedd. forAalenetfoddibdrardiog siungy @nsitide saldecpavedsrf which is used
on.a surfa of. a.conductive.circuit on a ) .
prﬁ%ﬁela@f@wﬁ I‘%laa}gda é@ﬁﬁﬁﬂﬁsqlﬁaﬂi%%usvﬁ% e ReTHlugtive gireuit on a

t heired-Gag bgéﬁcéﬁﬁﬁﬁﬂ% irﬁ?artiﬂé'ta&liﬁﬁsﬁ ¥o GROLAfeNUischarging the
sol der powder to a resultant tacky part, thereby
al dlewy aontaigingssodder gowdeh® & odsukant pankatepart; Herehyggllosiog adhesion of

t hen ating,the printed-wirin oard, ,there fusin .

¢ nEE sQRR ek erfi) S b B8 REB e i Bt igfeBy fusing the
t hedlddrUBAd whictS lcBfnpyiséh & GBAE J8at a6ke§ URE IsAlry BhPYs provided with a
di sposed in the tank, a suction pipe for gas or

soligdyrgeuringi fardhe slugyiang adedivetyurips farrgas phsolventised fut adjusting a
?éﬂg§$&ﬂ5¥?ﬁgﬂﬁ for gas or solvent to be used for

asing the slurry stored

5. A device for discharging slurry according to claim 4, wherein the
delivery pipe for gas or solvent is provided with at least one of 2 pump and a swiich

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



in the tank via the slurry di scharge and suction pipe.

7. A device for discharging a slurry according to

claim®6, wherein the suction pipe and the delivery

punp for gas or solvent are proyjded with at |east one

of a punp and a switch valve.” 8~ A device for

di scharging a slurry containing sol der powder, which

i's d ' ol det,ed .ci reui.t .

o 4T S Bind o 18 eP I § B (S EE 55685 difilihg adesion of
pr thatseldenpaodey thretodarabihn hedting thepafted-varihg bkardetisrdb9 fusing the
the surf ceh.gischarging the s|lurry containing_ sol der .
po%‘%ir’ which compysas & gk for staring thé, glugmya sluryissharge and suction
a [ ; I : r r . .
s SaPoRd in HCE R AT MRE Tol ORIGE sBive (hell i ugring the stury in
sothd éank, amdia delivey pipeyfor gasraolvanicofberused furirelgadiethe slurry stored

sl.ur slurry di scharge gnd suct.ion pipe disposed
inmtth%taf’gm&tﬂﬁﬁ%“g @Miaﬁasﬂfé}qn\}%i’? pi pe for gas or
solvent to be used for suction of the slurry for

storing the slurry in the tank and rel ease of the
slurry 5tored davicet fos disehierging at $lerrg|ageongding &cblaimyed, wherein the

a i LWpe, ..t he swi tghing deliver [ or. ga
OF%C@%&F blg%?ntg Iendéehg?rg \Hu&g)dfolr gason sgbgp? E}éﬂ:{%‘)@g@%‘”ﬁh %t Icéast one of a
poaintp Al seftdhngilddie tank with a filter for allow ng

no passage of the sol der powder. 9. A device for
di scharging a slurry containing sol der powder

accordigg to [ gerein t | t.chi ng liver e
pi pe f og; gasAocFelvgég In%/)g i, gﬁ|Hfslrg:) rgg%isg%a/s %‘{tﬁng{g ?oi‘iegtpo%%& which is
ofused farraomethpa Bibrefoarhingucddldigedbigoiieath Bgf@RSf alconductive circuit on

sol vent .and a swi.tch val ve, ) ) ) )
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 slurry 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 8, 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.



