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OTechni cal Field: The present invention relates
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specifically, the invention relates to a nethod of
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Background Art:

In recent years, printed wiring boards with circuit patterns formed on an

insulator substrate such as a plastic substrate, a ceramic substrate, or a metal substrate
coated with a plastic or the like have been developed, and the technique of creating

20  electronic circuits by soldering electronic components like IC devices, semiconductor
chips, resistors, and condensers on the circuit pattern has been widely used.

To bond the lead terminals of such electronic components to predetermined sites
on the circuit pattern, in general, a thin layer of a solder is formed in advance on the
surface of a conductive circuit on a board, a solder paste or flux is printed on it,

25  predetermined electronic components are mounted at the decided positions, and the thin
solder layer or the thin solder layer and solder paste are reflowed to establish solder
connections.

Recently there has been a demand for solder circuit boards of finer pitch for
miniaturizing electronic products. Many fine pitch components such as 0.3 mm pitch

30 QFP (Quad Flat Package) LSIs and CSPs (Chip Size Packages), and 0.15 mm pitch

FCs (Flip Chips) are mounted. Therefore, very fine and accurate solder circuit



Recently there has been a demand for solder circuit
boards of finer pitch for mniaturizing electronic
products. Many fine pitch conmponents such as 0.3 nm

pitch 30 QP (Quad Fl at Package) LSIs and CSPs %&0[203730
Wi 004468328 ges), and 0.15 nmpitch FCs (Flip Ch o0&

mount ed. Therefore, very fine and accurate sol der.
circuit - 2 - patterns that Tté&n-accommpdate such fine
pitch are being demanded in solder circuit boards.

'[\J/tri‘ |t ! dS S P"ﬁg}“%g%{l ag:f Su?@l'fgl rpltISh arerb&g% Zil {nﬁ&ieﬂ 1§@glder circuit

refﬂ,msng it are used to formthe solder circuit nade

ofasolder5fi|m rinted w oard. .\\hen .

pr oduci Adethedsglch as R pleting; M"ﬁe&”p{‘ H@ ﬁ%‘?ﬂ%’&mg with a paste of
hoVgYRE potviler'aid theh fréfl&&hﬁg it @reh QEdMoFolh tdsotdet Eieduitl rajderof a solder
wher eas achleV|nga i ne |tchq§,attern is djffi

i t film prea printedriinngcoard. t Fing sRlder ropist Pte platmg method,
et ok n‘E) ARk %ot af @lcl Dfer ‘P’Jg@? Fwierdas Uichigvingte fine pitch

reqwrlﬁrg'tt e Cu ersomsoeratlon nln t he
ci r patietn ip dtfﬁeﬂwltbtl'cﬁMhmthOé ontheiselder naﬁﬁsmmtm@method

tackin e;% “Wﬁ‘pt Lhe ﬁ%lﬂ '2{ ?cﬁ,? cll'g%& Qof gi%% tl‘(eectﬁliu;tfe%hk dperation of

a print ar e
t acKlighéfzthée mmﬁttpang-npamdrbomnsmmpagmg taakingey to the surface of a

owder, tp t-hese tack ea
1 PR CtWer‘F‘WQ“b%Foa/q“g&n%’H“gtaﬁ%“i OFiupt Al s Fith 8 tackiness-
sol Bfyartirigl Sorigound) aRadhipa SHides Iposder Ibrtﬁés%rtackfqurts and then heating
exanple, to JP-A HE! 07-7244). H ghly bl g circui h b
boaesPrifiach Wiige bawsfl de e #@u?oadebamieﬁﬂrfg rSHSET ULl has been

15 &ﬂssmées (RESCRA E@@Ebnemmmrmuﬁed by the net hod
di scl osed 'in JP-A HEl 07-7244. However, since a sol

powder iHighlyt zelishiel cirpuit bearde yyith fem seldey cigot, parerns ormed by
ro ;

B BTGy AR i Sy S0ty e

wheHewieterj smafeoa solderLpomale; lssactmhedran@ cmq&unt Ipp@r%bm process this

etc [ eyent .t he

et R Byl s

t he pgesiibdre lltzﬁ nbbh ¢sq@ired, Gcattekig pf dwmdenv@cltaﬂr ¢fsyhiblagrevent the

earlier a at ent (s

a1t APk bigb P b IOp ST e G, AR R Pl althe pgwaer.

2bMTer Si NehefefBiel the %%s&htﬁh%tdﬁ@}ihﬂ dalflick applidd for patent(s) for a method
cont ai ni ng sol der "powder to attach the sol.der

to ehattashing the solder povgarthequeh @ WetRERReS, (o) dMmmes n&)éé’ﬁ'med wiring
Madg, A GKY sihfr§ tEhtainln soREARYdRr td tadPti sS{¥ePpowded ebihk surface of

a conductive circuit that has been made tacky (refer, for example, to JP-A 2006-
278650).
25 In the method, described in JP-A 2006-278650, of immersing the printed wiring

board in a solder powder slurry to attach the solder powder on the surface of a

conductive circuit that has been made tacky, the solder powder becomes buoyant in the
slurry, which reduces its adhesive power compared to the dry process. Therefore, the
present inventor(s) applied for patent(s) for a method of firmly attaching a solder

30 powder on parts of a circuit that have been made tacky, by the use of a dispenser of a
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Disclosure of the Invention:

The present inventors arrived at the present invention as a result of painstaking
investigations aimed at solving the aforesaid problems. In short, the present invention
relates to the following.

(1) A method of producing a conductive circuit board comprising imparting
tackiness to a surface of a conductive circuit on a printed wiring board, supplying a
slurry containing solder powder to said tacky area to attach the solder powder thereto,
and then heating said printed wiring board to melt the solder to form a solder circuit,
further comprising imparting tackiness to parts of the solder circuit thus formed that
have an insufficient amount of the solder attached thereto, attaching a solder powder to
said parts, and melting the solder powder to rectify the solder circuit.

(2) The method of producing a conductive circuit board according to (1),
wherein the tackiness is imparted by application of solder flux.

(3) The method of producing a conductive circuit board according to (1) or (2),

wherein solder balls are used as the solder powder.
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Brief Description of Drawings:
FIG. ] is an example of a dispenser for solder powder slurry of the present
invention; and

25 FIG. 2 is an example of a vacuum pincette, shown holding a solder ball.

Best Mode for carrying out the Invention:
The present invention is described below, according to the sequence of the
production process.
30 The printed wiring boards relevant to the present invention are one-sided printed

wiring boards, two-sided printed wiring boards, multilayered printed wiring boards,
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Copper is used in most cases as a conductive material to form a circuit.
However, the conductive material is not limited to copper in the present invention.
Any conductive material the surface of which can be made tacky by the tackiness-
imparting substance discussed later can be used. Examples of such materials are
substances containing Ni, Sn, Ni-Au, soider alloys, etc.

Preferable tackiness-imparting compounds in the present invention include
naphthotriazole  derivatives, benzotriazole derivatives, imidazole derivatives,
benzimidazole derivatives, mercaptobenozothiazole derivatives, and benzothiazole
thiofatty acid derivatives. These tackiness-imparting compounds have a particularly
strong effect on copper, but they can impart tackiness to other conductive materials as
well.

In the present invention, the benzotriazole derivative is represented by general

formula (1):
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wherein each of R5 to R10 independently represents a hydrogen atom, an alkyl group
or an alkoxy group having 1 to 16, preferably 5 to 16 carbon atoms, F, Br, CL1a
cyano group, an amino group, or an OH group.

10 The imidazole derivative is represented by general formula (3):




R 1 wherein each of RL to R4 independently represents
a hydrogen atom an al kyl group or an-al koxy group
having 1 to 16, preferably 5 to 16 carbon atorrs F,

Br, d, I, a cyano group, an amino group, or 3730
WeQe®ape3BThe napt hotriazol e derivative is reﬂ’rcéré’g?'ﬂ"g?f
by general formula (2): R6R 1 0 wherein each of R5

to R1O i ndependently represenFs a hydrogen atom an

al kyl group or an al koxy group having 1 to 16,
preferably 5 to 16 carbon atons, F, Br, d, I, a cyano
group, an am no group, or an OH group. 10The i m dazol e

derivative is represented by general fornula (3):
HCNH

HC ——NH

R11—C C—R12 (3)

N/

wherein each of R11 and R12 independently represents a hydrogen atom, an alkyl
group or an alkoxy group having 1 to 16, preferably 5 to 16 carbon atoms, F, Br, CLILa

cyano group, an amino group, or an OH group.

5 The benzimidazole derivative is represented by general formula (4):
R15 R16
—N
R14 \c——.m? (4)
L N7
H

R13

wherein each of R13 to R17 independently represents a hydrogen atom, an alkyl group
or an alkoxy group having 1 to 16, preferably 5 to 16 carbon atoms, F, Br, CLI a
cyano group, an amino group, or an OH group.

10 The mercaptobenzothiazole derivative is represented by general formula (5):




1l RI1 -CC- R1 2( 3) \ wherein each of RI 1 and

R12 i ndependently represents a hydrogen atom an al kyl
group or an al koxy group having 1 to 16, preferably 5
%z]oﬁs/(ﬁ;?fzpon atons, F, Br, C, |, a cyano gr opr/JrRm7/e73730
amno group, or an OH group 5The benzi m dazol e
derivative is represented by ggneral formula (4):

wherein each of RL3 to RI 7 independently represents a
hydrogen atom an al kyl group or an al koxy group

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

Br, C, I, a cyano group, an am no group, or an OH
group. 10The rrercaptIQFqnzot hi azol e derivative is
repr esent edRrigy0 gener a ,forgula (5): - 8- R21
Ng—sH
R19 ! (5)
N

R18

wherein each of R18 to R21 independently represents a hydrogen atom, an alkyl group
or an alkoxy group having 1 to 16, preferably 5 to 16 carbon atoms, F, Br, CL 1, a

cyano group, an amino group, or an OH group.

5 The benzothiazole thiofatty acid derivative is represented by general formula
(6):
R2z5  R26
R24 ‘ :
S ™~
C=—S-~—CH (6)
R23 | | -
N COOH
-R22

wherein each of R22 to R26 independently represents a hydrogen atom, an alkyl group
or an alkoxy group having 1 to 16, preferably 1 or 2 carbon atoms, F, Br, Cl, I, a cyano
10  group, an amino group, or an OH group. ‘

Among these compounds, the benzotriazole derivatives represented by general
formula (1) having a higher number of carbon atoms in R1 to R4 generally have higher
tackiness,

Among the imidazole derivatives and the benzimidazole derivatives,

15  respectively represented by general formula (3) and general formula (4), also those

having more carbon atoms in R11 to R17 generally have higher tackiness.
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- adjusting pH. A&mmrrg‘gmimeaduia gt peid.ocetia aviidfpaonignic edid, malic acid,
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afledidndRidn®Tor 320ME, 8vdrfll, the preferable range is 0.05% to 20% by mass,
considering the ease in use. Concentrations lower than this will not properly form a
tacky film, and therefore, are not preferable from the performance point of view.

A treatment temperature slightly higher than room temperature gives good rate
and amount of tacky film formation. Although there is no restriction on the treatment
temperature, which differs depending on the concentration of the tackiness-imparting
compound, the type of metal, etc, 30 to 60°C is generally the suitable range. It is
preferable to adjust other conditions so that the immersion time is about 5 seconds to
about 5 minutes, considering the operational efficiency, although there is no restriction
on this.

In this process, coexistence of 10 to 5000 ppm of capper in the form of copper
jons, in the solution is preferable, since this improves the efficiency of tacky film
formation, i.e., the rate and amount of film formation.

While treating the printed wiring board with the solution of the tackiness-
imparting compound, it is preferable to cover, with resist, etc, the portions of the
conductive circuit that do not require solder, and expose only the required parts. of
circuit pattern.

Here, the conductive circuit surface will acquire tackiness, if the printed wiring
board is immersed in the aforesaid tackiness-imparting compound solution, or the

solution is applied to the board.
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QD 0898381 oni c acid, malic acid, oxalic aC|dPC£ﬁﬁ§wﬁhn7M)
acid, succinic acid, and tartari.c acid may be used.
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account onpound’s solu y and the conditjons
of témlucie clruumuaﬁate,, usinga prsemsma Birexsmplgeof itk typeitiystraged in FIG.

200 e%ffpé’if‘% j@\%r%gi”ag' ‘Pﬁf ga\?mel : nngfeproperl y form

a t acky KrimeRinguhe pried @ﬁﬁng boaxd én t}mtshpryetbeauta@'l thefspldas powder to

the perforrrance pQi nt of, view. A tr t r

S AR S AR e PP it ARG cirier the
15 ?&@eraﬂm&dﬁi bétbmbaBkoyaht ddd tOadIREIVE powdl ltebﬁm@lesm cempared to
IS no restriction on the treatnent tenperature, which

di f therdsy B@B®Rdi ng on the concentration of the

tacki ne PRskit elvGiRiOR Otz Adis elﬁ@ertﬂspeheoﬁold@t wdePlstyry has, as
30 to Gg%ﬂh es%erarl ymt?’he sulléabl e ran pﬂd

e.
pr eflsaited in Had fforsinstencect taskridior Flenias gglumi 3% RIS 1 the slurry is
Shon b t 1
1h ““Ehoaaé s Hg S a%@lﬁ?l[ %gr%cfé?ggl? 45049 s@h@ﬁi part i HKe k), a shurry

consi e operati i ciency, although t her e
IS lbﬁtla’tqﬁ;ierz mbtialbed cﬁDttha tanki an outlet 2' ¢fithe putdet prpg@eggd an inlet pipe 7

L L e

| NPPMEand! $ht @iV £ irnllyd of theinley pipel and ffor reteasiog thei shury stored in

the rate and amount of filmf,

t he thytank Brpugh Fher?g‘ﬂﬁoaﬁos”wl@’ﬁa?ﬂé go il ﬁ’ﬂ’?ﬁgﬁlg ] 50[‘% Ebbekr sturry to
1tackidigasr. 25 inparting conpound, it is preferable to

cover, with resist, etc, the portions, of

t he,
conduct i Inethe devigsi ilustrated in SIG ok, tlpeeﬂm g\trgglpcag into theank 1 from the
eXp(ﬁﬁﬁ)tlﬁ % ¢ RGeleallithBdoP flet shurff oftlel QUbY pre3duti@ing . the tank 1 with

e conductive circult surface will acquire
t ackbmesessediair, bhwlyent ﬂlaewouhdrbeﬁ@mb ot @f the sturye suppled through the

t he afor tackin rt t

or tPRMP ég |t8? open and g@%p R}Qa‘% ( éﬁltgﬁgpfg% :}?ja%ﬂ'ﬂf dlﬂﬁnser with this
2bn tshgctglree.sel@%d ithev sider qrowdeh prascﬂ; de rthqo(sjimje dogssnot pass through the

attached tp the tac rts the c

sur fPHER, ord P.gfngn@ E%éﬁ d? %’Freéi g?rplqanlég 'i) M}% s%ldmc gNdder getting

i | usished B theNmédhbmical pa&@rofa&pﬁmhmgr tl’reeolxemladéshtpom}@r which can
slurry. I mersing the rlnte ring board in the
s| ursﬂyplfﬁ‘ee??ldw“t%éw E%Rﬁder to 5 the tacky

parts of thogngd cher §Mﬁfy3&%%d MR )the) Preséiid Smﬁiﬁﬁ@d hasBaltsplder powder
as nentioned earlier, thé sol der powder_ becone

21500 ycancentratipn, insthe diuidi prefasehli in H@c’éﬁ%s"fl Gy/ad? 186\1?¥a1"3ﬁm° mare
to tp@@fex‘%% 39 8587 By volume,

Water is preferably used as the solvent in the solder powder slurry of the present
invention. The use of deoxygenated water and adding an antirust agent to the water
are preferred, for preventing oxidation of the solder powder by the water.

30 The metal composition of the solder powder used in the method of producing

solder circuit boards according to the present invention can, for instance, be of the Sn-




In the present invention, the dispenser for the sol der
powder slurry has, as illustrated in FIG 1 for
instance, a tank 1 for storing a slurry 3 (in FIG 1

the slurry is 10 shown separated into a sol (}%E‘IJBQOWIS‘;WSO

WRHBOP3Zhd a solvent part 3 in the tank), a sl
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outlet pipe 2 installed on the tank, an outl et 2 of

the outlet pipe 2, and an inldet pipe 7 connected to

the tank for supplylng a gas like alr or the solvent,

a n a t t al h
(R SRy SEPLA SBARRPRE R L, RelohS) SALEE, B the
t Iv&v.tpatmk ctfhtheug:hem hteend udf ehmmﬁtlsgjrﬂbl roim limsdustdial swafsw-s Pb-free

suppl yi.n r, 0 Jl5the.tan
 ophe s P Sprfsetfefrche Tl o-28, Spiag g1 Gy gpmse, so-au. so
| Bji#%@\g e%hﬁﬁet Qn—B{ilﬁiut SfﬂJCu:lSlf AQITFﬁJ'Hg-EM Ip$H-GuiAY, Sn-Bi-$t5 Sn-Bi-
rel ease rough e slurry qutle y_pre ri
| BT SR 2R, SoibrShs SeReaS Znosn-dgr AR EaEM A pystems
bﬁf‘e%eﬂﬁ{et of the sI urry, supplied through t he punp 4
and 't he open and shut valve 5. In other words, if
sl ur r ySpiciseeaaplespi the ﬂf@mﬂezi@ﬂomdrQ?@R?F@OFSS‘“EIE%E’ZQ"(@P b-2Ag,
sghden. 39?%‘8% pE@s%JUPR' Sosn6hpp! kﬁ§r%7di>"ae§sS?P’fsma?@srm-sspb-mg

throu h e open ahd val ve, and there
GGSIBEBh{eﬁRbe 5@$n-ﬁhe4®d>l dA‘Bn-pZRAxflbﬁtBlg?e’tg; |4ﬁ§n-éﬁltlghigw 5QSn-32Pb-

SRR BRS04 S SR S0 s

sbasen-3.5Ag, 99. 3S]i£‘037&p|9$6h-5}$b\/\deSn-sd)Am r J0StSHIAG, rO0She SBi-2Ag-

PR RS R, 0 B RSy s

S\A%LI»ZFP 95 BRhACRIES A, abby-458B0-1Sb, 8YsHW5BL3 SHIEZn, 855n-10Bi-5Sb,
Water is eferablﬁ used as the solvent in the sol der

p&¢Sren OBirafbr IZrof 88 Bgn- PRILBRu-1 4% $PPOARASTIRE. (ARSNgkAS-7SD-1Zn,
d@@%ﬁ(@ﬁ qisgd o ?@ﬁ rééq'@g L126di91 D sAb A6 BEYIEZn28O54-82R-3BRE86SN-

wat er a e pre or preventing oxidation of the
s@lldéiBl vk 2 Ay 0 OG-8t epart B ithe reprea¢ntayasutectc spldesthaving
1.0 . "

sS4 BEs B HAE0y ilst APTDAR: HLREHE 963503 7R)

| WQnttm f @ain mdre solder poenders, eabwaﬂh o differSnt confflpsition, can also be

Sn- Pb- Ag, -Pb-Bi , Sn-Pb-Bi.- Ag,. and Sn-Pb-Cd systens.

Al sk oI B i B RSB IR cont 11 end. of

el i m nat kg thfiknbds N the dolger fikh faRdesin lféba(ijﬁs&ﬁ by changing the

lik I Bi,. In-A | -Z
ng&g? %#035 thelgﬁ)]edgg?mggr Agen pglﬁlsye i g{l ?cgé p%gvdernis selected

Slacc%lrdnﬁy to tHa- tﬁékﬁfas | theS.Iaﬂd‘ég c@ﬁ to%a fgﬂnﬁg ggn iBt:n&H).it may be
- n , n
Snelp@ediromrthe amdﬁwomemanwégéﬁg%m ﬁr@f@r%l @d 38 to 22 um,

RGeS SR Sl bR 05l SR LR Snd solder

568 &SGRk 633@15&1‘[21%9}3 25Sn- 75Pb, 10Sn- 88Pb- 2Ag,

46Sn- 8Bi - 46Ph, 57Sn- 3Bi - 40Pb, 42Sn-4 Pg 14Bi - % d

45Sn- 40P 'PS@S?d thap eppleyHandpidysieves @Sﬁceﬁﬁyn € normally use

4¥(§nmégs§hn% Welﬁke améﬁ %ﬁe“tﬁﬂ{'ﬂe sglﬁéln SRier iR gﬂ:@&h ,invention.
99.3 Sn-0.7 95Sn-

2 OdisrROrely, g@crsmm mgege omslysis, o5 iCophten coumger, which uses the

S%nnt@zg‘} Ggfgggfhetg%g H%S’?%ﬁ&é@cggg ?%Z’ﬁl"mclple of the Coulter counter

9% deScrib@un OFbnty KogaiSnBisbddi (Po8der ExirBeridg Bandbosk)'1ptn 19 to 20,
85 Sn-10Bi -5 Sb, 84Sn-10Bi -5Sb-1Zn,
88. 25n- 10Bi - 0. 8Cu- 1Zn, 89Sn-4Ag- 7Sb, 88Sn-4Ag- 7Sh- 1Zn,




15 98Sn- 1Ag-1 Sb, 97Sn-1| Ag- | Sb-1Zn,

91. 2Sn- 2Ag- 0. 8Cu- 62Zn, 89Sn-8Zn-3Bi, 86Sn8Zn-6Bi,

89. 1Sn- 2Ag- 0. 9Cu-8Zn, apart fromthe representative
eutecti c sol der having 63% by mass of Sn and 9

WL LOYPORA (hereinafter referred to as "638n-§§'gg1%97’0,&3730

m xture of 2 or nore sol der powlers, each with a

di fferent conposition, can also“be used as the sol der

powder in the present invention. 20As the thickness of

the, 50 | LRt §fidd), GRRUNY nfdehold soluti
paﬁﬂl%c%dg%s gtl’erh%qe]a?’ Rgﬁ %Eﬁe?%‘%@%’ﬁ%‘%ru cle size soHon
of inhehisto Hidtepovaienikedispessed b dravandthensigh rad§mell apsrtuteeon a diaphragm

t hi ckness ,of .the sol.der coat . to for . F .
| novelh g R onpt Bceioal PipPe BevieEt Ny Shegof h gporur i
r angefsued 16 detérnifiénthe4article 2z& distfibutionchbf3Be powd?, apdithe proportions

etc,_ separated py .sieving, as specified in Japanese

5 ot Bierent spstileariges pansye mERaHred ity Mish' aiodlciing; The mean
63 SR sik@bOBE sol@erPoWdeEiohR Gsédinithepriabeay hverdtibndtan Be determined
sieves and a bal ance may be normally used for

e auenerry theeethedsdessaibed ghavesi ze of the sol der powder

in the gf %&e&ho{vgp}fsg&%o@d}i t%lé*la&&m@&&m&' powdd} & RRGefi invention,

i mage anal ysi's, ulter counter, which uses
el emehanons eefosnaigpt pe¢npedtunesd 1 Hetock$9F Gynseferalflyel 30 to 150°C, and

ripciple of the Coulter..counter 3Q. Clanhed | -
18 e ey o0 B D e Sl waBb R0 g, Retiowine
PP. is bRrfb@ned(st a tempetaturedhst i©A0 ik SOPC Righ| preebribly Rhigo 30°C higher,
Powder Engi neering Society. In this nmethod, a solutjon
i n (AR e melEngBViBlcar the allnys prck e geflov wmgwn34 1or G grongs. preferably
snaﬁdto%es%gdﬁgg on a di aphragmwal | and the change in
el ectrical resistance between the two sides of the
aper t ur &he seflmvaprocess cambeipsrformedhia a fitogearatnesphergios én air.  When
i skribution of the s LO f
14 £l BpACdriteny 3F RO i MebR BARBAGD Rhcaing e ogen
I e peondentiatioh iat yot Toe: thaans%p iyt valume,spreferably nhe meot then 0.5% by

powder to. be used in the present.Jnvent.i on, can b

Gt B PGS dbe appivhEt e dodst EER, S 3B safer, and reduces
I'n idider il Mamplicc afskid@thd bcadsingCihork siabldetongpavedeto when the
in the present invention, preheating is perfornmed at a
enfrEPWing 1L PEIOTI8Y I A 180C, preferably 130 to 150C,

2@nd A part of the present invention is the rectification of the post-reflow solder
circuit formed by the method mentioned above, wherein tackiness is imparted to

portions of the circuit that have an insufficient amount of solder attached thereto, solder

powder is attached to the tacky parts, and then the solder powder is melted.
In the present invention, visual observation through magnifiers, and automatic
25  identification systems that use optical or contact sensors may be employed to identify
parts of the circuit with an insufficient amount of solder attached.
In the present invention, imparting tackiness to parts of the circuit with an
insufficient amount of solder attached can be performed by applying a solder flux, for
instance. Here, a solder flux means resin components such as rosin mixed with a

30 thixotropic agent, a solvent, etc.



1 0 the preheating duration is 60 to 120 seconds,
preferably 60 to 90 seconds. Reflowing is perforned at
a tenperature that is 20 to 50C higher, preferably 20

to 30C higher, than the nelting point of th
WOL48p/964E8 r ef | ow tinme is 30 to 60 seconds, pr‘i‘FﬁH&g‘?"{?%"
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. to 40 seconds. The reflow process can be perforned in

a nitrogen atnosphere or in Y%7 When 15 the refl ow
process is performed in nitrogen atnosphere, keeping

h . i rme
the Ofﬁ’%‘l%”pg%%ﬁé&@%ﬁtﬁ%{ B &Eltl?gg)rt]' 'Hg)é SoliIobwi Rin be performed

vol ung, "pr nmor e . 5% by vol une,
i umaeome Sarhé eontitions s Hedcyied hbdveei. s phtdetempenatué thapiis 20 to 50°C
the sol der, and reduces, sol der, ball. fornatj ?{Q meki ng

t r,Péloy used, and a

thighep prelEEblngd to? & Cshigherdhan s nelting Boifh e
A0 WGBS 1PEY $06d88 GorkfRraBly 30 @O sbdhlis Of the present

invention is the rectification of the post-reflow _
sol deilt isipreferable flo psreal vaguuphpinpastetip dherpissenb HYANtigioH{ps attaching
erei,n tackinpe I S. | e ' ofent BSount of sold
P etb bt REDE ol RO e P b RSPt fifoun of slder
adtfasledde dHefee vehiom pimdette is o dewder ini whigh b achrelrped maiebody has a

tagky .pacts, and th t he sol der powder. i I

110 ok For, i RGeS ol B BEVAIE % e Bl et hats o
NRagilirh iRide, the Bedyewhei e i powder, dfivieels maliel lhd stytht espsof the body
that use optical or cqntact, sensor rrg%/ﬁege e ngﬁeﬁjilfu(s)trates
i 28 Temeyes the yasuyse wheptheinopdes SRS 4R OF FRSEPTE o PG
afsinpRIwtRA HAldepbiiAEMRM. at the tip oflaVatien pineaent
invention, inparting tackiness to parts of the cir

uit
wi th amtherpseseatiinvestion. dhisuefersplede naretolder ballssdhe spldgpowder
B i i JNGHd hed.
P} KRR, B pBRR bR S G o il i 8o ach
r Sulden bailxare a WrirhofapBichl sobter ppiiclenproduced by stsimigation or the like.

oo - | ' i on, .
b P inkd RREOSEEN yL CUSBHLAR 190 e cp ot e

t freusiA Pncewd shidt is enitablesfod ectityingl parionseof the eirquitasing the vacuum
tenperature that is 20 to 50C higher, preferably 20 to
30 ei"ﬂegher than the nelting point of the alloy used,

and a 1x ghdtas hiths 6f thd présenivarioandstifiqatied ef diel porGshs of the
to 40 seconds. 5It is preferable to

use. a vacuum .

PPFFEB YiEh oA Bl eiBh O SHOEATIAGheck I oo meg Ry applying a solder
paste to such portions, and melting the solder paste.

Solder paste means a paste produced by mixing solder powder and flux together.

An example of a flux is a mixture of 20 to 60% by mass of a resin component such as

rosin, 0.04 to 20% by mass of a thixotropic agent, 0.01 to 20% by mass of an organic

acid component, 0.02 to 20% by mass of an organic halogen compound, and 0.05 to

20% by mass of a reducing agent, all with respect to the total amount of the flux, the

remainder being the solvent. A solder paste can be prepared by mixing together, for

example, 14 to 8% by mass of this type of flux, and 86 to 92% by mass of a solder

powder, both with respect to the total amount of the solder paste. A device like a

planetary mixer is used for the mixing.




the sol der powder to the portions of the circuit wth

an insufficient amount of solder attached. Here,

vacuum pi ncette is a device in which a pen-shaped nain

body has a pad at its tip for vacuum adhesi on of
WOW®069REc, and a nechanismthat creates a VACUHBAP7/073730

i nsi de the body when the povvd{3 etc needs to be held

at the tip of the body 1l0and r hoves the vacuum when

the powder, etc needs to be released. FIG 2

iIlTustrgt .

the tip o?rféal?rg%egflj E}&ingl%r%""?&t@ il 58&%% oP@ﬂéemﬁ%glerﬁlg tid aforesaid
i n\selder daljs ist ea55 ﬁpneﬂterqict@ond pring sfonG@r apahe eoldes hafle can be

i?lrcgfe}}r"in?#rj ﬁelg ,?9 hﬁ f%% "téﬁglu S (ﬁvgrfé fotrlaﬁachmg the solder

at teauk esl poftohsl of tkihahi'oﬁlt,afaeklﬁes‘sakmimfo be lmparted| befwrlckad to those
parti ¢l es 8roduced by atom z %I on o

B et of CPHRGE b, R melhoba: SreS B scldF B o R yipe portions
COyrqRt eRbdity d&@' rﬁ‘:t #dquirb ribt Enprtikd Of VARkiALE (ol thoset ;ioetlon.s as the
and is suitable for rectllentg portions of éhewhrg‘g Besid
usisalfer Beste, isif s packinesst e Therefore, the process 5ambs SRR esides,
of , i RoRit drlisld lied can b
posw@en@%oﬁwarécﬂ%@ws% 48 phb o ok it sypicdcan b
sol regrlated bredjustingshpuneunt we solbsr rapisl Yhergasdin dby method using solder
O ast
Fogh o dnSEfy il oo MBI A0 ed BinE G
m Xi ng Stmltlﬁepsremmnﬁentmm,dtﬁelusx of cagdasﬁeaser ls\mreéorabiplf@ apfplying the

IS a mxt 20 t0, 60% SS. 0
e ortoUiee RENStoCTELY SeBprioms 9t g PRediTE 57 LT ish? Ghblne of solder
t hi 2QtKedPi EHeRd ﬂﬁﬁens& hdant @ hgrﬁ&ﬂdbmmmgsﬁkadbmeghm can deliver a
aci d conponent, 02 to 20% [

of an.organi
hal ¢tam E‘B?P’H’ébﬂfd 1qugh(§ulyta@5e lefga %eﬁfr?%sgod‘f gof the amount

19 eqimi0gd ﬂ&ﬁﬂkms@mgnweﬁtfbf&ﬁesm&&rytsﬁtet hehd @eai smttmnce enables
of the flux, the remai nder being the solvent. A sold

pasthe applicatien pf @rpg;p@@pt 19§ spliden paster sitable Spr cqrgﬁcmég(ngQe c1ency to
&:?sié dliclgith ARG ARG ﬂtoan%%r{ﬁ £ sold
ng%iar/ ] soﬁgl% B&Ptv\gnsr XPﬁxe lrWItt ith espectet % of solder
totataclaadount of the sol der past e. A device |ike a
pl anet a e g
In the F#l o f:r cxnc{}létn Iag% p?e a;ela c)gll)l)r%n%p%)r 1ih|e Oﬁlrélsent mv%ntlon can be
20Ci I suithbly Wsédfok Prduatigy Mwl'oﬁml admpobaitsi swhnsh ma@ﬂyesf moynting of the’

t he operational t vi ew, .,ag th .

be TERAPBIS cé’ﬁlpf’g)e'i%e?’@ bé’t“d‘t“ﬁ dhem Jo ﬁ’F ,é{-:‘v ‘f}a% Bldefing 2" With the
Pi Nefder QircliP\WBXEE prdpafed adct@@itg™@ he epresehid vaeﬂititinl fort imstance, the
portions of the circuit, tackiness neeﬂé to

| npwides cpasier eanebanpPlied toBBNUNE. (K 100 P%nfv}igpythﬁoelemﬂnlc
thi &:?;{/oﬂé‘mﬂs{efie ‘%etaﬂﬁhe&‘ Stﬁ§ ei@a?&l:@@érg%%gﬁ@ plaeEd at the requlred sites,

recti I Ng pOI‘tIOI’]SO t he circuit not reg uir
2%r i leat applisd to mglt dtie soldsk pawder indhe pride nasiet Mﬁbe Scza\%ertSﬁlédlﬁed to

So'lgo%dtgeaag HcScSl'nn%P%ﬁtéﬂ%lﬁﬁ 50 argherefore, the

process can I n the nethod of
rectifyiThg susfacregnmmng d@hmpaes(ﬁ\/m Imy deowsed, fof ingtonagefor bonding

su nmo
Ao i SR B B by .t
bal ¢ifcuittbberdasarse prephred Qd:d&oﬁfmg topthé ipeserd épendsn arbyt frinting a solder

size of the solder balls .
30 paste. The solder paste las applied, for instance, to the desired sites on the circuit

pattern. Next, the electronic components such as chips and QFPs, to which the solder



In the present invention, the use of a dispenser is
preferable for applying the solder paste to rectify
the portions of the circuit with an insufficient
anount of sol der attached. Here, dispenser nean

WORIPRMERRI ¢ syringe-like device that can deli"?/"éill’zﬁ°7’“7373°
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certain anmount of liquid subst ance, which enabl es
preci se control of the anmotnt> 15 del i vered and preci se
alignment of the delivery site. The use of such a
e

A5 Eh FHPRATS A PR ERle M0 prellly e, Ahe ARUEL on che
pokier pastel omabé Cicnedt pattenpand BCIﬂdH tohdddlledtively iy rafiow heatmg A
insufficient unt of sol r attac

57 il o0 S By Sap S RORERAGT SoIpinEy ARRUER. Optical beam

| saldeihd MAcHIR) ele@ar Be BiedladHelefitieHeat Sduredunt i ng of
el ect |[l_gni c conponents,  whjch_involyves nounting o

el ect TBRPESKE ABEALIR & descrtbsd PaoHgCIiRe AT FXAE it "B'gﬂdmg

rgkrésaitt Bfelseleiofthe iNVdnbio he sol der circuit boards
prepared according to the present invention, for

iBxemalece, the sol der paste can be applied by printing,

t t
o' e Raplifieb Jhtifl MR widlCs RiBEAGP U SATRANGR 30 3F and an
tditrodd) dianteter 3¢ @ %ﬂ}ﬁﬂiarﬁlppﬁihﬁboh&udfﬁbtciﬁchﬁ wad dade with

powder in the solder paste, and the solder solidified
t9PPSnd the el ectronic conponents to the circuit

boardy 29 by s %iqkiéoﬁ? %olﬁﬁb&{”of RE ibr§d2Ble0tting oﬁNE )rep‘fBéénted by
be used, for instance for bonding (nounti

n
casnesal opmyle ) whasein &1 it h ColFa elghgioup enﬁb&g i# & hydragen o,
100 VF 1P A6 56 PO deBid i ol R e tackiness-

acc ng to the’present 1nvention or By printing a
Soipeiting 30mpeurel. soliténs o Thisr aqnasisaoltmoa pwdsi bested tor 40°C, and the

" Fine bBuby PR el Sert PO i S S0 WibroBRHE e, was
(ﬂﬁﬂﬁ%rseﬁﬁh hisihedited Bslutierl fd€ B midifdes to form a tacky substance on the surface

&9.08/ 069328PCT/ JP2007/ 073730 - 15 - has been attached
theOPBEIEH Yt cording to the present invention, are

nmount adsoider tlRRdeoliGey \mq;tr@pafaa wﬁwgh%ewlh zmagtoerge 58AG SAg
sol der - bonded col | ecti vely eati ng

doldeppasyder withragmesn pardele svapg?o BBrReasHed By ageméria?lh@ethod)
ering machi ne, etc can be

3@8%&§2H?ﬁ09@&%ﬁ@3 %ﬁgphégﬁgpe 5The present invention

i s dedadevive vithahostneiure illysteatedccin i@ bwaniiged @sithe dispenser for the

[ nf endi n o]

soldér powaer slurry.

The solder powder slurry prepared above was placed in the tank shown in FIG. 1
and the outlet was set on the board to which tackiness had been imparted. The open
and shut valve was then opened and the dispenser run over the board surface to
discharge the solder powder slurry to cover the circuit.

The excess solder powder on the board was washed off with pure water, and the
board dried.

The washed out solder powder was recovered and recycled for solder powder

attachment.




to restrict the scope of the invention. Exanple:
A printed wiring board with a m ni nrum el ectrode
spaci ng 50 gm and an el ectrode di aneter 80 um was

repared. The conductive circuit was nmade wt

O2045pa7328 A 2% by mass aqueous sol ution SR ANTATIT0

i m dazol e conpound represent ed tlg)y_ general fornmula (3)
wherein R12 is a C11H23 al kyl ]group and R11 is a

hydrogen atom the pH of which was adjusted to about 4
Wi th acediCo a6l wirfias poF & vaRSthéd Blabal ki BEXD°C vas land Ghe solder
conmpound sol uti on. I'S aqueous solution was heated to
40Govaled nielted 15 fpmi mbaut 30 pinnthidkoburaps ahPEASHAPABedqider on the
pretreated WlfffE aqueous hydrochl oric acid, was

i RSP PR ffHRe FPRFLH MY ution for 3 minutes to form

a tacky ObdaitRmCHirdiph td eagnifitraof tief pritted cdrne boardrthus produced
A sol der, powder slurry was prepar

B Jevabdsat spldsp buag) Epation RS ot ?ig'ﬁ aﬁnégfiw@%’&?p%eé‘?‘gde sites.

Si 2f, 8i 8%&&&, He FRAsHE o8 hellY scd ¥ bl fvas insiFfidiat) R Gosin type flux
about 1 g of deoxygenated pure water. A tgagl\/i ce d
Wi twest dpplied totheserieelptiods isitestand 15 u dametepselderchals ere attache

t he di spenser for the r. r der BRI "
ol BETAoL P B S, it s v

t anfgelsddomith iarthéringl beaan fbcuted with b densyvees campleto the restification of the
board to whi¢ch tacki ness had been inparted. The open
1G5 piifge ‘f‘fﬁ‘(“g\QPﬁF’\‘?e was then opened and the di spenser

run over the board surface to discharge the sol der

powder slurry to cover the circuit. The excess
sol ndpstiid ichifityhe board was washed off with pure

wat er, %\%ﬁr&ﬁn@iﬂ%ﬁiog leh&led the ci.u‘cadm:tion ofl BiectvdsdEicbuitUoards with
sol der powder was recovered and recycl ed fo[ s?lder
powterarkablyt impedwed meliability, having a uniformly thick solder layer even when the
15  circuit pattern is very fine, and solder bumps of uniform height. As a result,
miniaturization and high reliability of circuit boards having fine circuit patterns with
highly reliable electronic components mounted on them was able to be realized. Thus
the invention enabled the providing of electronic circuit boards, highly reliable circuit
boards with high mounting density of electronic components, and electronic devices

20  with superior characteristics.




- 16 - This printed wiring board , was then
pl aced in a 240C oven and the sol der powder nelted to
form about 50 umthick bunps of 96.5Sn-3.5Ag sol der on
the exposed parts of t he copper circuit. Cbservation
wotzaeseggias a, magni fier of the printed wiring HoaM30t7#7E30
produced 5 reveal ed that sol der bunp formati on was
insufficient at 3 out of 200 _?I ectrode sites. To be
speci fic, the height of t hest’ sol der bunps was
insufficient. Arosin type flux was applied to these 3
el ectrode sites and 150 unpghpweter sol der balls were
attached using the vacuum pincette illustrated in FIG
2. The attached sol der balls were then nelted with a
th rn‘al h y | 1m artm
reiztlflAcg3 b on of tﬁgm%tar?%?%%%mc%q%?aar g&ﬁpﬂs&@ partine
| ridckiness tol & Aptaw obid pmdpyuve circuit ghe RHFEE SMEng hoasth UBRYIng 2
en ol Pgontaﬂﬁn ?rp Wi t@{he‘%%&?tafeg R Qtt&:h rtl?é%o'lde??@tﬁr&’e? thereto,

N 1 enar roved reliability, awnfg
unanﬁdhfm lyaam m@t&d@tﬂ!ﬁmb@m’d &ymelt thseplderie fomn ajsplder qircuit,

Zﬁl}tﬁ%"r‘)’o Sﬂ’iﬁg%ﬁg tacBR&s ﬁ:ﬁéoqﬁns Beap §01@Jr cHBﬂuf @08 %ormed that

m niaturizati on and high
r ethalvabm |nsuficient agioniseif taetsolderchstathad Faseptd, iafvching agglder powder to

ﬁ%&%ﬁfﬂo&%&%ﬁ%g@hﬁn V\g tl-:r' p%wd t§ tegg%r%f&efrﬂflﬁlﬁ?ﬁgt S

i nvention enabl ed the prOV|d|ng of electronic circuit
pOpr o5 ol ylod drSleb ARl £ obftlbilve NGRS Dol oty 1o clion 1,
nount i Nng° densi t ctronic conponents, and

el whﬂrmmmectac&avss@sslpm tytepplisstion efisolderdhuEct er i sti cs.
WD 2008/ 069328PCT/ JP2007/ 073730 - 17 - CLAI M5

3. The method of producing a conductive circuit board according to claim 1 or

claim 2, wherein solder balls are used as the solder powder.

4, The method of producing a conductive circuit board according to one of the

claims 1 to 3, wherein a vacuum pincette is used to attach the solder powder.

5. A method of producing a conductive circuit board comprising imparting
tackiness to a surface of a conductive circuit on a printed wiring board, supplying &
shurry containing solder powder to said tacky area to attach the solder powder thersto,
and then heating said printed wiring board to melt the solder to form a solder cirouit,
further comprising applying a solder paste to portions of the solder circuit thus formed
that have an insufficient amount of the solder attached thereto, and melting the solder

paste to rectify the solder circuit.

6. The method of producing & conductive circuit board according to claim 5,

wherein a dispenser is used to apply the solder paste.



1. A nethod of producing a conductive circuit board
conprising inparting tackiness to a surface of a

conductive circuit on a printed wiring board,

FPRbaiceRga sl urry containing sol der powder tPCf/?ﬁoowm'Jso
tacky area to attach the sol der powder thereto, and

then heating said printed W Ling board to nelt the

solder to forma solder circuit, further conprising

i mparting tackiness to portions of the-solder circuit

thuos f Oﬂ“hedletﬂ’mdtofh&vmm 4 aenduttive eirduitalitacrd becofdifigh® one of the

Saicropn 4 Brrdieri e a0 e the oD P G e peut and mlting of

r eahé §dld§rff@r 2ol thé Edl8dricircuid areTﬂEEfoﬁﬁéd"'&da Rinperature that is 20 to
rOdﬁfhgg a conductjve circuit board according to

cl aC crbarndhe meltiag paink phibe solder allgpar t ed by
application of solder flux. 3. The nethod of
produci ng a conductive circuit board according to
claiml or claim2, wherein solder balls are used as
the sol der powder. 4. The nethod of producing a
conductive circuit board according to one of the
claims 1 to 3, wherein a vacuum pincette is used to
attach the sol der powder. 5. A nethod of producing a
conductive circuit board conprising inparting

tacki ness to a surface of a conductive circuit on a
printed wiring board, supplying a slurry containing
sol der powder to said tacky area to attach the sol der
powder thereto, and then heating said printed wring
board to nelt the solder to forma solder circuit,
further conprising applying a solder paste to portions
of the solder circuit thus forned that have an

i nsufficient anmount of the sol der attached thereto,
and nelting the solder paste to rectify the sol der
circuit. 6. The nmethod of producing a conductive
circuit board according to claimb5, wherein a

di spenser is used to apply the sol der paste. - 18 -
7. The met hod of producing a conductive circuit board
according to one of the clains 1 to 6, wherein the
melting of the solder to formthe solder circuit and
nmelting of the solder for rectifying the sol der
circuit are perforned at a tenperature that is 20 to
50C hi gher than the nelting point of the solder alloy.



