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DESCRI PTI ON PRODUCTI ON METHOD OF SCOLDER Cl RCUI T BOARD

Cross Reference to Related Applications: .This
wappbkileess on is an application filed under 35 RCT/$20G5/307006

111 (a) claimng the benefit pursuant to 35 U.S .C.

119 (e) (1) of the filing dates of Provisiona

Appl i cation No. 60/668,611 fillred April 6 , 2005 and

Japanese Patent Application No. 2005- 094622 filed

March 29, 2005 pursuant pE8-8%p¥1oR - C - 111 (b)
Technical Field: The present invention relates to a
nmet hod for producing a solder circuit board, and nore
particularly, to a method for formng _a sol der |ayer

PROPUET EONAUL T80 éFrﬁéLbEﬁ‘ ergetest padgpprovi ded on a
printed wiring board. Background Art : In recent

years, there have been devel oped printed - wiring
boards, in which a circuit pattern is formed on an

Cr¢@§ui@£éﬁgn§éb§brﬁéﬁat§&0ﬁpﬁ§léaﬁkéﬁgLC substrate, a
ceram c substrate or a netallic substrate having

t her eonapptoakitAgn! axerof arpd d40mpl astd g QﬁdEPGBS U.S.C.
li ke. Formation of an electronic circuit from such

S1DI (&t eghaibing BLArgehyPi€abhysBARLOYS §5t90§anU%1Q@ 1)
sol dering electronic parts, such as IC el enents,

of seé CONTIEY Ofla EOE PSE PE§V§§Qéﬁa@nﬂpﬁﬁpéﬁtithNoon%@V%%8 611
circuit pattern. Wien such a technique is enployed,
filde® ApoLess, fP005 and Japanese Patent Application No. 2005-

094622 filed March 29, 2005 pursuant to 35 U.S.C. §111(b).

Technical Field:

The present invention relates to a method for producing
a solder circuit board, and more particularly, to a method
for forming a solder layer on a conductive circuit micro-

electrode provided on a printed wiring board.

Background Art:

In recent years, there have been developed printed
wiring boards, in which a circuit pattern is formed on an
insulating substrate, such as a plastic substrate, a ceramic
substrate or a metallic substrate having thereon a coating
layer formed from plastic or the like. Formation of an
electronic circuit from such a printed wiring board typically
employs a technique of soldering electronic parts, such as IC

elements, semiconductor chips, resistors and capacitors, onto
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joining a lead term nal of an electronic part to a

predeterm ned area of the circuit pattern typically
wee@erent3s as foll ows: form ng in advance a sol PEr/Jr20ai307006

| ayer on a surface of a conductive circuit el ectrode

provi ded on the substrate; applying a solder paste or

a flux through printing; pos¢tioning and placing an

el ectronic part of interest; and reflow ng the sol der

thd hirdaveroLFcopth the solder thin layer and the
sol der paste. In a recent trend for the

m niedr iAadd ony ot eeh@gifeni ¢sProfyttsegdendd Bascess for
arisen for fine-pitch patterning of solder circuit

o ls. a On1edeh sAlEemLl reyet haar dsefdgpid chopartsty 4
such as a 0 .3-mmpitch QFP (Quad Fl at Package) - type

prddetant P 4£85Po 8 28 cPackaga) gk Beth - dpp IBRPLCProceeds
FC (Flip Chip) are nmounted. Thus, solder circuit

as bgardsware fegdingd 0 BaA@ndT AUt 1S MehGi Cbler on a
pattern which allows fine-pitch nounting. Wen a

sursfddier o€i r€ ucbnidtichoreedc 0Aca: Bl idted r¥dd NgrBeaBddb¥n the
use of solder film a nethod such as plating, the hot

su tirdteyvel espfHMhgmeahodooed CcoyyitRat ian of pELQAkI NEhrough
sol der powder paste and reflow ng is enployed.

pridovievgr , galsatiinghiias ardl alackidg) that ed cldtir®)nisol gakt of
layer is difficult to form and the HAL nethod and

intpriadtingand sod tieswipast ehencirder dhihi Cllyeri Br both the
provi sion of fine-pitch

solder thin layer and the solder paste.

In a recent trend for the miniaturization of electronic
products, demand has arisen for fine-pitch patterning of
solder circuit boards. On such solder circuit boards, fine-
pitch parts such as a 0.3-mm-pitch QFP (Quad Flat Package)-
type LSI and CSP (Chip Size Package) and a 0.15-mm-pitch FC
(Flip Chip) are mounted. Thus, solder circuit boards are
required to have a minute solder circuit pattern which allows
fine-pitch mounting.

When a solder circuit is formed on a printed wiring
board by use of solder film, a method such as plating, the
hot air leveler (HAL) method or a combination of printing
solder powder paste and reflowing is employed. However,
plating has a drawback in that a thick solder layer is
difficult to form, and the HAL method and printing of solder

paste encounter difficulty in provision of fine-pitch

patterns.
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patterns.In order to overcone the aforenentioned

dr awbacks, a nethod for form ng a solder circuit
WORhOW23% equi ri ng cunber sone operati ons such B&T/JP2006/307006

positioning of a circuit pattern is disclosed (see,

for exanple, JP-A HEl 7-7244) . In the nethod, a

surface of a conductive circdi't el ectrode provided on

a printed wiring board is reacted with a

t ackh N@S5d APRBE | ik EOIMOUR S 02 88 rERch¥RBLE G 3¢KINSSSKks, a
to the surface, solder powder is deposited on the thus

metfflydedfd aCKY¥oneag aRd tde qud Nntedr Mhit NgwheAbdti Srequiring
heated so as to nelt the sol der, whereby a sol der

cunidkdbie | Sop &f feton EMPEAYAENEsOf pbBetABhAad dicscl @sedircuit
in JP-A HEl 7-7244 enables a mnute solder circuit

patpaddreris t@ibeldosaedsby oigh axsnpRks QEPSFAHION,7-7244) . In
thereby providing a circuit board w th high

thd eldeabidd,t y.a Howe¥ete sbfceat hvrmRidiodsd ndiudasit electrode
depositing sol der powder on a circuit board under dry

praoaidid i ans, &hepsdhed pondengnayobeddepesi redceBdanwith a
undesired area or may fly off due to static

tactiadgscimyart ipedimgpbondatboasotoaimpaetpitetiness to the
circuit board, and, problematically, the solder powder

surciETet Helédti poedelyigt depoad tethese fHobtRuBE @b€med tacky
nore detrinmental particularly when sol der m cro-powder

ardss, eaployéed pgmirsredatwenphgt dosaldvel 4 hreatedementaoned melt
probl ens, an object of the present invention is to

theprandidey;, ovhéhebpasi solder circuit is formed.

Employment of the method disclosed in JP-A HEI 7-7244
enables a minute solder circuit pattern to be formed through
a simple operation, thereby providing a circuit board with
high reliability. However, since the method includes
depositing solder powder on a circuit board under dry
conditions, the solder powder may be deposited on an
undesired area or may fly off due to static electricity,
impeding formation of a fine-pitch circuit board, and,
problematically, the solder powder cannot be efficiently
utilized. These problems are more detrimental particularly
when solder micro-powder is employed.

In an attempt to solve the aforementioned problems, an
object of the present invention is to provide, on the basis
of the method disclosed in JP-A HEI 7-7244 for producing a

solder circuit board in which a surface of a conductive

circuit electrode provided on a printed wiring board is
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of the method disclosed in JP-A HEl 7-7244 for

produci ng a solder circuit board in which a surface of
w@2@oena2at i ve circuit el ectrode provi ded on a Pei/a2eaeh/307006

Wi ring board is-Areacted with a tackiness-inparting

conmpound so as to inpart tackiness to the surface,

sol der powder is deposited on"the thus forned tacky

area, and the printed wiring board is heated so as to

red®tdd t Wetholdelac et £byido sot deg ebhelithd Ssd‘ oaweelo dmpart
met hod for producing a solder circuit board which

tacditdonss r eal icrat in-fca, fuplber Bohdke %é‘%%§051ted on the
pattern. Another object is to provide a solder circuit

thiwarfd i Ngadki NatE€afi raid t that t gkAndBd highing board is
reliability. Still another object 1s to provide an

hestl@CtsONEE- PAr heMBURTRD Rl RLdF ONie £dBEUAL SEQAPPNBACuit is
whi ch realizes high reliability and high nounting

fordens,) t ¥. mE@opr €xeNtpt e NS ahave & ré Bec@t board which
extensive studies in order to solve the aforenenti oned

allpvab| enss 1 owut v e A hieveathdthe pr esemtd Nvericudh. pattern.
Accordingly, the present inventors have devel oped t

Andtdld ovolnyetechai gueprohriciegh wyleted hei prebt epdabavBaving a
been sol ved. Disclosure of the Invention: The present

niduteentioouptopadéera netdodibar nelddikcing . SobHErl another
circuit board conprising the steps of inparting

objteaki messtd opaosurikacen ofe l& ctondiici-ipeer teinid@utited electronic
el ectrode

circuit component which realizes high reliability and high

mounting density.

The present inventors have carried out  extensive
studies in order to solve the aforementioned problems, and
have achieved the present invention. Accordingly, the
present invgntors have developed the following techniques

through which the problems have been solved.

Disclosure of the Invention:

The present invention provides a method for producing a
solder «circuit board comprising. the steps of imparting
tackiness to a surface of a conductive circuit electrode
provided on a printed wiring board to form a tackiness-
imparted area, depositing solder powder on the tackiness-
imparted area, and heating the printed wiring board so as to
melt the solder to thereby form a solder circuit, wherein the

solder powder is placed in a vessel, the printed wiring board
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provided on a printed wiring board to forma
tacki nessi nparted area, depositing sol der powder on
W b@otiaBs nessi nparted area, and heating the pPCTIIR06/307006
wiring board so as to nelt the solder to thereby form
a solder circuit, wherein thg sol der powder is placed
in a vessel, the printed wirrng boardhaving the
el ectrode whose surface has been inparted with

hatiaeKi ness d et 8668 iWhdde yesseke %@stﬁéeﬁesﬁﬁ%afﬁed with
tilted to thereby deposit the sol der powder on the

tadlaicke fiesss npabted aneathé nvébscapovedeiiodydsel is tilted
produci ng a solder circuit board, the vessel is tilted

to ritgldreand loefdossict t aie t he lsRirdepcpaisier dns Bheughkckiness-
into contact with both surfaces of the printed wiring
imdrodreld taxddher eby deposit the sol der powder on the
tacki ness-inparted area. The invention further
pr ovi dehea @diohved ferthprodick ngosodat ey ci r e tadward reuit
conprising the steps of inparting tackiness to a
boeasut f adee ofesssebnisictiVeedi rtght ehdcleddespr oviadtedhen solder
a printed wiring board to forma tackinessinparted
powateza, idepusotging sSioltder cpander omithe both surfaces of the
t acki nessinparted area, and heating the printed wring
privdzd woriasy tioartit tbhehealethgr dapddier eblye fosmlar powder on
solder circuit, wherein the solder powder is placed in
then tasssielgsg-hengarie@daneai ng board having the
el ectrode whose surface has been inparted with
t ackKi@essvent pbacédrithetrheroedsiels, aandetied vEéssepbrbducing a
vi br at ed

solder «circuit board comprising the steps of imparting
tackiness to a surface of a conductive circuit electrode
provided on a printed wiring board to form a tackiness-
imparted area, depositing solder powder on the tackiness-
imparted area, and heating the printed wiring board so as to
melt the solder to thereby form a solder circuit, wherein the
solder powder is placed in a vessel, the printed wiring board
having the electrode whose surface has been imparted with
tackiness is placed in the vessel, and the vessel is vibrated
to thereby deposit the solder powder on the tackiness-
imparted area. |

In the above method for producing a solder circuit
board, the vessel is vibrated so that the solder powder is
brought into contact with both surfaces of the printed wiring
board to thereby deposit the solder powder on the tackiness-

imparted area.
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to thereby deposit the sol der powder on the

tacki nessinparted area. In the above nethod for
w@ewduaei2sg) a sol der circuit board, the vessel PG&I/JP2006/307006

vi brated so that the sol der powder is brought into

contact with both surfaces of the printed wiring board

to thereby deposit the sol def "powder on the

tacki nessinparted area.ln any one of the above nethods

forIpradycioid acsokHer abbkeuinie theald, fdhep¥e8sekinys ad solder

seal abl e vessel. In any of the above nethods for
ciptotiuthigra, stheeeesetUi s Bogedlabhe sel@ern .powder is
di spersed in a liquid in the vessel. In the above

met hod drof priodgbiengaiBosd! dertidd<suifbrbogrdduthey a solder

liquid is a deoxygenated liquid. In any of the above
cinethodsodod, pthcduaoigier $aiwlir cig cdldpdossed, ihhe liquid in

net hod enpl oys a sol der powder deposition apparatus;
thé heespphr at us conprising a vessel for accommodating a

sol der powder and printed wiring boards, an inlet

t hr omghtivéni dbdhe pratiioed Wbt ngrbdactsgare isdIdstticed rcuit

into the vessel, a mechanismfor preventing, through
boardt ige ofigrhedvéssel deorptranttbdt weegnitthe wiring

boards and the sol der powder during introduction of

t heImi ramy lbdar dsei ndloovde megsseals dod apnedhannhgm d orsolder

tilting or vibrating the vessel in a sealed or
cinoniscabaddst dhe; ntehnqat ienplngysviai aglder powder deposition
apparatus; the apparatus = comprising a vessel for
accommodating a solder powder and printed wiring boards, an
inlet through which the printed wiring boards are introduced
into the vessel, a mechanism for preventing, through tilting
of the vessel, contact between the wiring boards and the
solder powder during introduction of the wiring boards into
the vessel, and a mechanism for tilting or vibrating the
vessel in a sealed or non-sealed staté; the printing wiring
boards are held in an upright posture in the solder powder
deposition apparatus, with the wiring boards being arranged
in parallel with one another at predetermined intervals, and
the wvessel is tilted so as to prevent contact between the
solder powder and the wiring boards, tilting of the vessel is
reversed, to thereby bring the solder powder into contact
with the wiring boards, and the vessel is tilted or vibrated.

The invention also provides a solder circuit board

produced through any one of the above methods.
L} .
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boards are held in an upright posture in the sol der

powder deposition apparatus, with the wiring boards
wheiongoess anged in parallel with one anot her aPCT/JP2006/307006

predeterm ned intervals, and the vessel is tilted so

as to prevent contact betweepn the sol der powder and

the wiring boards, tilting of “the vessel is reversed,

to thereby bring the sol der powder into contact with

therpd ri pgvbaards, andd heweesels | Sat i | £8dc@honic circuit
vi brated. The invention al'so provides a solder circuit

compRMeh Ir e £ b opghi RRYreBeaeingheiabgve pRLAREY circuit

. The invention also provides an electronic circuit

boaz@pofteat sbabeircaliadt it i H6HF ROpabENALed HH-udH | MPdone of
circuit board, the solder circuit board produced

thd heugh mesheme. of the above nethods . The invention
further provides a sol der powder deposition apparatus

f orrtespl Ayt idh anyuereedf theoabgus meihodssider powder
conprising a vessel for accommobdating a sol der powder

depaid tirdmt £eloaratng Boar dsuplaynddtetit heayghnthich the above
printed wiring boards are introduced into the vesse
me thvda  hordoa@rtiad 11t r ect Wiz sed NMERRaANbSFchab RIEYRNt NJsolder

through tilting of the vessel, contact between the
powaler reghdoser st addwi héngobdat-dgowder idiirdigthrough which the

i ntroduction of the wiring boards into the vessel, and
priateel habt $nyf drodrndd | ageorintidtsdiday theovessel veBsal in a

seal ed or non-seal ed state. According to the nethod
horfiaonfraddudiing ck isml, des aie¢chwhism for preventing, through
tilting of the vessel, contact between the wiring boards and
the solder powder during introduction of the wiring boards
into the vessel, and a mechanism for tilting or vibrating the
vessel in a sealed or non-sealed state.

According to the method for producing a solder circuit
board of the present invention, a minute solder circuit
pattern can be formed through simple operations.
Particularly, even in a minute circuit pattern, short circuit
between adjacent traces, which would otherwise be caused by
solder metal, can Dbe effectively prevented, whereby
reliability of the solder «circuit board is remarkably
enhanced. The method for producing a solder circuit board of
the present invention can also provide a small-size, high-
reliability circuit board on which electronic parts are

mounted, as well as electronics devices of excellent

characteristics.
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board of the present invention, a mnute sol der
circuit pattern can be forned through sinple
wop@raed2ehs. Particularly, even in a mnute ciPCUIR2006/307006
pattern, short circuit between adjacent traces, which
woul d ot herwi se be caused by_sol der netal, can be
ef fectively prevented, mheré%y reliability of the
solder circuit board is remarkably enhanced. The
et o odHal NYtiRe S0I18Te Aid CUChaRRRE s iR features
present invention can also provide a small-size,
andhigivadtafebi Wy 1¢i belddneboassh h Wi 6h relael rPRiied in the
parts are nmounted, as well as electronics devices of
artexgeblenthehagastipsib6s tdhevaboMeraNd AMEm below with
objects, characteristic features and advantages w ||

refbeco® appartentaddndiasei skiditaeing, the art fromthe
description to be given herein below with reference to

t he acconpanyi ng drawi ng. Brief Description of the
Drawings: Fig. 1 is a cross-section of a tiltable
BriedsPelscofiptisol def rowderawtepasi tion appar at us

enpl oyed in Exanple 1 . Best Mddes for Carrying Qut
therilgwent i o aExamp essodtibe pri nd ed iWtabIE boasdel of a
produced according to the present invention include

solbear gewuss ik NEtiain Emder stes katb Diyéd plastikémple 1.
substrate, a plastic filmsubstrate, a glass cloth
substrate, an epoxy-inpregnated paper substrate, or a
ceram c substrate; and insul ating boards having a

BesfreMaldes for Carrying Out the Invention:

Examples of the printed wiring board produced according
to the present invention include boards having a metal plate
stacked on a plastic substrate, a plastic film substrate, a
glass cloth substrate, an epoxy-impregnated paper substrate,
or a ceramic substrate; and insulating boards having a metal
base material coated with plastic or ceramic material, on
which a circuit pattern is formed by use of a conductive
substance, such as a metal. Specific examples of the
pattern-formed insulating boards include single-sided printed
wiring boards, double-sided printed wiring boards, multilayer
printed wiring boards and flexible printed wiring boards.
The present invention may also be applied to IC boards,
capacitors, resistors, coils, varistors, bare chips and

wafers.

According to the method for producing a solder circuit

‘board of the present invention, for example, the surface of a
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base material coated with plastic or ceramc material,

on which a circuit pattern is fornmed by use of a
w@oemwdue2ss8e substance, such as a netal. Speci fPCT/JP2006/307006

exanpl es of the pattern-forned insul ating boards

i ncl ude single-sided printed,w ring boards,

doubl e-sided printed wring géards, mul tilayer printed

Wi ring boards and flexible printed wiring boards. The
complesehvei mientiidn evbyciatsde bprapplieed ¢ tBebed@®mentioned

capacitors, resistors, coils, varistors, bare chips
Prigneedaidrdng Aecardi i t veddieedretdidth far Hacddueistg iparting

solder circuit board of the present invention, for
corgcidipti e, tohetberebye dimmounducidvenesscutd ekretredectrode

provi ded on the aforenentioned printed wiring board is
sSuricaee edawsphdart pokideessi-d misgras inged oopotihd tackhereby; and

i npart tackiness to the electrode surface; a solder
theygwibrted Wepdsit beagn tire headled as@aasand tbétpthet edblder,

W ring board is heated so as to nelt the solder,
WheHRR¥eLY B0LetHefiErueti tsi Sotoeded. No particul ar

limtation is _inposed on the conductive substance

e Oy 8@ Ltd e rpr bsehtat hventisonimpeseédr mimgtlze conductive

circuit, and any conductive substance may be enpl oyed
SuRSFanrR) SEPLRYSSubsR afd® chrepenbndovierhiah Sorf aterming a

, tackiness fromthe bel ow nentioned tackiness-inparting

ClrGihstamd IRUaFPyIuehhper sias bapreyndy braspbésyefi so long

t he conductive substance include N, Sn, N -Au and
aSSBm%eﬁugpﬁgype can be endowed with surface tackiness from

the below-mentioned tackiness~-imparting substance. Usually,
copper 1is employed. Examples of the conductive substance
include Ni, Sn, Ni-Au and solder alloy.

Examples of tackiness-imparting éompounds preferably
employed in the present invention include naphthotriazole
derivatives, benzotriazole derivatives, imidazole derivatives,
benzimidazole derivatives, mercaptobenzothiazole derivatives
and benzothiazole-thiofatty acids. These tackiness-imparting
compounds are particularly effective to copper. However,
they can impart tackiness to other conductive substances.

In the present invention, the benzotriazole derivative
is repreéented by formula (1):
'R4 - N
ISy _
I (1)
-H

R3

R2.

R1
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Exanpl es of tackiness-inparting conpounds preferably
enpl oyed in the present invention include
woaphtti2ss | azol e derivatives, benzotriazole  PCT/JP2006/307006
derivatives, imdazole derivatives, benzim dazole
derivatives, nercaptobenzothigzol e derivatives and
benzothlazole thiof atty aC|é These
tacki ness-inparting conpounds are particularly
(wfefred i adofderto Howeegrne ddreys carhydRsgdén atom, a Cl to
t acki ness to other conductive substances. In the
Cléresamfanaieit i©n, tohélbenzbkylapal aldesiwaiiod,i SF, Br, C1,
represented by fornula (1) : C(wherein each of RI| to
I/ R& copnes eifodita ydraogery atmamp 1€ 4n t@H Ghfoup) .
preferably C5 to Cl16, alkyl or alkoxy group, F, Br,
The ané?hﬁboéré@@Olan awenbvgrbup orimn Oepgesepked by
The naphthotrlazole derivative is represented by
forgida o 202) : (wherein each of R5 to RIOrepresents a
hydr ogen atopr a C Rig CIR)Q preferably C5 to C16,
al kyl or alkoxy gro D B , |, a cyano group,
an am no group
derivativg%ls r
(wherein d

A, .~\Fhﬁ|mdazole ,
formul-d (3)(gy HC -NH
represggts a hydrogen
atom a d t o C16, al kyl or

al koxy group, F, , a‘cyano group, an am no
group or an CHRgroup) s TQ@IQan|n1dazole derivative i

B represen&Fd Py formul a
(wheréin each of'R5 to RlO represents a hydrogen atom, a C1

to Cl6, preferably C5 to Cl6, alkyl or alkoxy group, F, Br,
Cl, I, a cyano group, an amino group or an OH group) .
The imidazole derivative is represented by formula (3):

HC ——NH'

RiI——Q&\’/Q—FRlz (3)
N
(wherein each of R11 and R12 represents a hydrogen atom, a Cl
to Cl6, preferably C5 to Cl6, alkyl or alkoxy group, F, Br,

Cl, I, a cyano group, an amino group or an OH group) .

The benzimidazole derivative is represented-by formula

(4)
RS R16
——N
N\
R1l4 \t——R17 (4)
N
H

R13
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(4 ) : R1L 3(wherein each of R13 to R17 represents a
hydrogen atom a C to d 6 , preferably C5 to 6
wa@bdoghoass al koxy group, F, Br, O, | , a cyaneCIRR/307006
an amno group or an OH group) . The
mer capt obenzot hi azol e derivgiiye is represented by
formula (5) : R18 (wherein each of R18 to R21
represents a hydrogen atom a O to C16, preferably C5
(Wher€ls apkpl odr RiBkdxy RirbupepFesets & hybdrog@nCyane, a C1
group, an amno group, or an OH group) . The
topehsot Pirafsinallhi cfatty 6ibd ddrdwlatiwealkoxepresep)ed, Br,
by formula (6) : R22 (wherein each of R22 to R26
Clyebr egefi¥ana ByERPgeANatBAnoagBoupoo€lan piEferal)y O
or C2, alkyl or alkoxy group, F, Br, d, | , a cyano
gr olip® & CEARERANGRS hoira zmnl eHdgrdupE i veAnongrehessented by
conpounds, the benzotriazol e derivative represented
formttail &11) generally inparts stronger tackiness when
R to R4 hav '?gre carRl®on atons . The im dazole
derivative r§E S¥ by farmula (3) and the
benzi m dazol e derj S 'epfésgnLg@iby formul a
(4) general | g 4 g2 ger taﬁkiness w@gn Rl to RLl7
In the

ivative

(wherein each of R18 to R21 represents a hydrogen atom, a Cl
to Cl6, preferably C5 to C16 alkyl or alkoxy group, F, Br, C1,
I, a cyano group, an amino group, or an OH group).

The benzothiazole-thiofatty acid derivative is
represented by formula (6):

R4 R25  R26

R23 ’ (6)

R22

(wherein each of R22 to R26 represents a hjdroéen atom, a C1
to Cl6, preferably Cl or C2, alkyl or alkoxy group, F, Br, Cl,
I, a cyano group, an amino group or‘an OH group) .

Among these compounds, the benzotriazole derivative
represented formula (1) generally imparts stronger tackiness
when R1 to R4 have more carbon atoms.

The imidazole derivative represented by formula (3) and

the benzimidazole derivative represented by formula (4)



10

15

20

25

represented b y formula (6), each of R22 to R26
preferably has 1 or 2 carbon atonms . In the present
w0 pweno42es, at | east one species of the af or enkeit/irmed07006
tacki ness-inparting conpounds is dissolved in water or
an aqueous acidic -solution. %’r eferably, the solution,
in use, has a pH of about 31074 ; i.e., aslightly
acidic condition. In the case in which a netallic
gewondlly i vepsubssancrgks eaplkoyeds exampras afo e have more
subst ance for adjusting the pH include inorganic
cazdrisatemsh as hydrochloric acid, sulfuric acid,
nitric acid and phosphoric acid. Aternatively, an
or géni ¢ ddied neyebzetkipkoyedithandaspeci figcedanpbesivative
t hereof include formc acid, acetic acid, propionic
reritskntredikyatodnubxal bt, ackdh bl BARCtaCRE6 PHeCeRia®ly has
acid and tartaric acid. No rigorous limtation is
1 appbsearlornt akonnmcki ness-i nparti ng conpound
concentration, and the concentration may be
appt®pithat esesadjtusivtlenpoénnuseati nlessor darcespddies of the
solubiljty and use conditions. Preferably, the total
afqraneesan ¢ dphack e s smpopads iognoentoaatidn fal Esssolved in
within a range of 0.05 mass%to 20 mass% fromthe view
watsd ntof Handidwrr@ponagsdicwienluhéononcenPratipably, the
| ower than the range, conplete formation of tacky film
solufijan g olheuget dhaeda wH off iabavst Jrief edredl. én, terskightly
,0f performance. The treatnent is preferably perforned
ac%ﬂ"}d'grc%qjgtmcﬁ}/he&tnedi%rféﬁiﬁ? ohis whatdlerathahadficooomductive

t%rrperature fromthe
substance 1s employed, examples of the substance for

adjusting the pH include inorganic acids, such as
hydrochloric acid, sulfuric acid, nitric acid and phosphoric
acid. Alternatively, an organic acid may be employed, and
specific examples thereof include formic acid, acetic acid,
propionic. acid, malic acid, oxalic acid, malonic acid,
succinic acid and tartaric acid. No rigorous limitation is
imposed on the tackiness-imparting compound concentration,
and the concentration may be appropriately adjusted upon use
in accordance with solubility and use conditions. Preferably,
the total tackiness-imparting compounds concentration falls
within a range of 0.05 mass$% to 20 mass% from the view point
of handling upon use. When the concentration is lower than
the range, complete formation of tacky film fails to be

attained, which is not preferred in terms of performance.
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vi ewpoi nt of rate and anmount of fornmed tacky film The
treatnent tenperature varies dependi ng upon
W0 20kile23%i nparti ng conpound concentration, tyPeT/a#2006/307006
metal, etc. Generally, the tenperature preferably
falls within a range of 30C Lo 60C. No particul ar
limtation is inposed on t hd>i mer si on tinme, and from
the vi ewpoi nt of operational efficiency, the tinme is
pr ey alirgacashtol L ed poefatdbiw t ar formeagevatler setightly
to 5 mn through tuning of other conditions. In this
heatase,cédhéi sidnd | eathreef etledat yatomaimstenppestire ifmom the
form in an amount of 100 to 1,000 ppm since
viegbbiicitency aofattackyd i bnohatmedf orf (renayl , thokyat £dhm. The
rate or anmpunt of formation) is enhanced. In a
trepitekart edtemuer a thee portarmdresof dependinti veponr cutéckiness-
the printed wiring board to be treated, which portion
impestiotg r ecpupathd o bensenderédon,s combed wift hmetal, etc.
resist or a simlar material to thereby expose only
Gengelre 1div,cdite pampems tufhe pr¢ feraxiwseal bs eaiflsinraatadge of
with a tackiness-inparting compound solution. In order
30°Co treeabD2e. a tackyaebhduttirvel imitcal tosurifsacempdéded on the
printed wring board is imersed in the aforenentioned
immegekiones s-imepar tam@ cénmpoundheol mijeopmpoiort t hef sobmeiranional
is applied onto the printed wiring board. According to
effilgd epyaserithe rivdere | b8, paedelrdblypomdgdrrdlsled to fall within

a range of 5 sec to 5 min through tuning of other conditions.

In this case, the solution preferably contains copper
(in ion form) in an amount of 100 to 1,000 ppm, since
efficiency of tacky film formation (e.g., formation rate or
amount of formation) is enhanced. |

In a preferred mode, the portion of a conductive
circuit of the printed wiring board to be treated, which
portion is not required to be soldered, is coated with a
resist or a similar material to thereby expose only the
circuit pattern. Then, the exposed area is treated with a
tackiness—imparting compound solution.

In order to realize a tacky conductive circuit surface,
the printed wiring board is immersed in the aforementioned
tackiness—imparting compound solution, or the solution is
applied onto the printed wiring board.

According to the present invention, a solder powder is

placed in a vessel, a printed wiring board is placed in the
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placed in a vessel, a printed wiring board is placed

in thevessel, and the vessel is tilted to thereby
walepesi4238 he sol der powder on the tackiness-i nPer/ardos/307006

area of the wiring board. Through pl acenent of sol der

powder in the vessel, flying off of the sol der powder

can be prevented. In additibﬁ?'through tilting of the

vessel so as to deposit the sol der powder on the

veWkEINg HOAr dind ehease 10f jkhe: gdepesi tied %?ﬂe‘%%ypowléﬁbsit the

Is prevented. Thus, reliable deposition of thé sol der

sop@wEiepdaiePeoat idedackiné §8- MBHHCE b0 JU00YEI RG A wiring
sol der circuit board of the present invention, the

boREHNt edTEsh gl Roarcbragaonpedaiethd i bhaguessal TRY% bfessel,

- disposed in a non-contact state by neans of a jig or a

flginyl abfdevbee, thberebyddne saldier pawlenLaprReented. In
deposited on both surfaces of the printed wiring

adboatidn, | Rhirbeghetdiod fof Pf ogue i Pgs8e30kdebsCitLWdposit the
board of the present invention, a solder powder is

sopliagegdwdea URSSthe Wiplingt ebard, ngebeasd bg Plracedkposited
in the vessel, and the vessel is vibrated to thereby

solldposibwiibe sel gdefeveowder. orhilke traakidIss defAilieithbn of the
area of the wiring board. Through enpl oynment of the
sopdeceguwderf bpnnpeokft tefinklie sol der powder can be
prevented. In the above nethod for producing a sol der
ci r @mi ttHeoandthbdt e rpresedicimnyeat isglddihecpret €dboard of
Wi ring board accommodated in the vessel may be
thei ppesedti Anemin-cagntiicd printed wiring board accommodated
in the vessel may be disposed in a non-contact state by means
of a jig or a similar device, whereby the solder powder can
be deposited on both surfaces of the printed wiring board.

In the method for' producing{ a solder circuit board of
the present _invention, a solder powder is placed in a vessel,
a printed wiring board is placed in the vessel, and the
vessel 1is vibrated to thereby deposit the solder powder on

the tackiness-imparted area of the wiring board. Through

employment of the procedure, flying off of the solder powder

- can be prevented.

In the above method for producing a solder circuit
board of the present invention, the printed wiring board
accommodated in the vessel may be disposed in a non-contact
state by means of a jig or a similar device, whereby the
solder powder can be deposited on both surfaces of the

printed wiring board. In an alternative method, printed
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state by nmeans of a jig or a simlar device, whereby

t he sol der powder can be deposited on both surfaces of
wWo bwopod2et ed Wi ring board. In an alternative neCTaRR006/307006

printedwi ring boards are held in an upright posture

along the flow direction of the sol der powder |ayer or

a sol der suspension during Tlﬁting of the vessel, wth

the wiring boards being arranged in paraIIeI wi th one

w1§fﬁ&h55a§ﬁsp‘?gﬂﬁ%f&nEH bﬂt@@ﬁﬁéht §€E&@95@8Hgf%ﬁe flow

produci ng a solder circuit board e present

ditO¥endh oBs e VESSELr | oQH@Eerl%ti}éfc 301_59§| Q'l%le\fessﬁﬁs!pensmn
Through enpl oynent of the vessel, flying off of

dusphgeripewder santhe fyyuddhaer, p&fﬂﬁn%%% Wi ihe BBS%@@tbelng
i nvention, deposition of a solder powder onto the

art@Gfedessni Mparhedesol geenci badi t BRANE S A efi@fiternined
performed in |iquid. Through performng deposition of

intbevsopider powder in liquid, there can be prevented
deposition of the sol der powder on a non-tacky area

causgd thy shathsdelreet rdkddicaly agHRR ofi eduiheboard of
sol der powder caused by static electricity. Thus,

théi peeBeheh ThventioRpards arkksodl deks PHrEapwey sakealable
be enpl oyed. In the present invention, deposition of

vesotUer Tiowseghi Bmbilayhenis oFf aftes abéyse) f eI pRAgSUER of the
that the solder powder is fluidized in liquid flow.
sollpen plepasit cen btk sakdrerppwdeengreesent in |iquid

In the present invention, deposition of a solder powder
onto the tackiness-imparted solder <circuit Dboard is‘
preférably performed in liquid. Through performing
deposition of the solder powder in 1liquid, there can be
prevented deposition of the solder powder on a non-tacky area
caused by static electricity and aggregation of the solder
powder caused Dby static electricity. Thus, fine-pitch
circult boards and solder micropowder can be employed.

In the present invention, deposition of solder powder
in liquid is preferably performed such that the solder powder
is fluidized in liquid flow.

Upon deposition of solder powder present in liquid
through tilting, the liquid preferably has a solder powder
content of 0.5 vol.% to 10 vol.%, more preferably 3 vol.% to
8 vol.%

In the present invention, deposition of solder powder

is preferably performed in water, In order to prevent
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through tilting, the liquid preferably has a sol der
powder content of 0.5 vol.%to 10 vol.% nore
w@e@baoabty 3 vol.%to 8 vol.% In the presentPCT/JP2006/307006
i nvention, deposition of solder powder is preferably
performed in water. In order,to preventoxidation of
sol der powder by the quuid‘,1 ” deoxygeni zed liquid or
a liquid containing an anti-corrosive agent is
ox & @iablor egpheyed. pdhgesoller tpewdef qdeaoSid | Mroxygenized
appar atus enployed in the nmethod for producing a
ligoldlebrci pculighoar @it dihe iy esentahfvesbiepshads a&gent is
vessel for acconmodating a sol der powder and printed
prafdingl poansisoyaa. i nl et through which the printed
Wi ring boards are introduced in a horizontal o
di reed i 961de rmediadd S niées s Pt e¥8NhibRar attisOUdip 1d¥dd NIn  the
of the vessel, contact between the wiring boards and
methiel sobdeproMteingusi Be lidatr asgied b D Bbatkhe oM rtRE present
boards into the vessel; and a nechanismfor tilting or

inwdriiriadi rigas he vessell ifora sSRAeMb Rt IAN-Seabedest BbRder and
Cont act between the wiring boards and the sol der

pripovter wduiingg boareductironinletheciidiigly Waaeds g OFrinted
the vessel is prevented through tilting of the vessel,
wisimrebpbudg ngra spacedheiateeina 4 | joandohbalwWdirg-tion; a
boards is prevented during placenment of the wiring
medigaridsn i farhe preseeltingher ehyonghi abl et phacenenttief vessel,
the wiring boards can be perforned.
contact between the wiring boards and the solder powder
during introduction of the wiring boards into the vessel; and
a mechanism for tilting or vibrating the vessel in a sealed
or non-sealed state. Contact between the wiring boards and
the solder powder during introduction of the wiring boards
into the vessel is prevented through tilting of the vessel,
since plugging a space between a jig and the wiring boards is
prevented during placement of the wiring boards in the veséel,
whereby reliable placement of the wiring boards can be
prerformed.

The treatment method of the present invention is
applicable not only to the aforementioned solder-precoated
circuit boards, but also to other circuit boards having bumps
for BGA (ball grid array) bonding, CSP (chip size package)
bonding, etc. Needless to say, these circuit boards are

included in the scope of the solder circuit board of the

pPresent invention.
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The treatnment nmethod of the present invention is
applicable not only to the af orenenti oned

W@ elodao42p8 ecoated circuit boards, but al so to BCTEr2006/307006
circuit boards having bunps for BGA (ball grid array)
bondi ng, CSP (chip size packf?e) bondi ng, etc.
Needl ess to say, these circutt” boards are included in
the scope of the solder circuit board of the present
| nvExampbe Examplies aletd® BBhRbse@RBASIIA OPHOT sbRBer powder
sol der powder enployed in the nethod for producing a

empslod st £hr ciet thoatal ofot herpdesenty iVest 8P thAekUde board
Sn- Pb- based, Sn-Pb- Ag-based, Sn-Pb-Bi -based,

of SrePlpBisdgt baseshanen SinPhuld- baseE-BBEaLS. SE-EH-Ag-based,
recent Pb-free aspect of industrial wastes, exanples

Sn-dHbBleflased, sshdeb-Borpasbhiseds dme| sdepbbefitB8sed metals.
materials such as Sn-In-based, Sn-Bi-based,

Fram-Agrbased, R-BiedassedecOnoin-basedr i Agabassyl, examples
Sn- Cu- based, Sn-Sb-based, Sn-Aubased,

of SprefepgeCu-babdel, SonBeshiasehs SnBlud- Esetke SN mEHerials
Sb- Ag- based, Sn- Ag-Zn-based, . Sn-Cu- Ag- based,

suchn- 85 - Sin-asdah s<8h- BsnShiZbhabaded, IrShBibd3eIN- bassd-based,
Sn- Ag- Sb- based, Sn-Ag- Sb-Zn-based, Sn-Ag-Cu-Zn-based

Sn~dmd- ke exh- BiSthdsedartdl s SnSercithisedexaspHsd-ofaddie  sn-Au-
above conpositions include an eutectic solder of Sn

basegl FisRA - Ao P SYd meSs%e fhas ed nagheBiabbreusatiedsn-cu-
as 63Sn/ 37Pb) as a typical exanple, and 62Sn/3

Sh-8pnbased 625n-BSnZB87Pbs0ed, My;CE0SbaRh, 50SBA5SPbbased,
30Sn/ 70Pb, 25Sn/ 75Pb, 10Sn/ 88Pb/ 2Ag, 46Sn/8Bi /4 6Pb,

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 metals.
Specific examples of the above compositions include an
eutectic solder of Sn (63 mass%) and Pb (37 mass$)
(hereinafter.abbreviated as 635n/37Pb) as a typical example,
and 62Sn/36Pb/2Ag, 62.65n/37Pb/0.4Ag, 60Sn/40Pb, 50Sn/50Pb,
305n/70Pb, 258n/75Pb, 10Sn/88Pb/2Ag, 46Sn/8Bi/46Pb,
57Sn/3Bi/40PDb, 425n/42Pb/14Bi/2Ag, 45Sn/40Pb/15Ri,
50Sn/32Pb/18Cd, 48Sn/521In, 438n/57Bi, 97In/3Ag, 585n/42In,
95In/5Bi, 60Sn/40Bi, 91Sn/9Zn, 96.55n/3.5Ag, 99.3Sn/0.7Cu,
955n/5Sb, 20Sn/80Au, 90Sn/10Ag,  90Sn/7.5Bi/2Ag/0.5Cu,

97Sn/3Cu, 99Sn/1Ge, 925n/7.5Bi/0.5Cu, 97Sn/2Cu/0.8Sb/0.2Aqg,

95.58n/3.5Ag/1%n, 95.58n/4Cu/0.5Ag, 52Sn/45B1i/3Sb,
51Sn/45Bi/3Sb/1Zn, 853n/10B1i/58b, 845n/10Bi/58b/17n,
88.2Sn/10Bi/0.8Cu/1%n, 89Sn/4Ag/7Sb, 885n/4Ag/7Sb/12n,

98Sn/1Ag/1Sb, 97Sn/1Ag/18b/1%Zn, _ 91.28n/2Ag/0.8Cu/6Zn,
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57Sn/ 3Bi / 40Pb, 42Sn/ 42Pb/ 14Bi / 2Ag, 45Sn/ 40Pb/ 15Bi ,
50Sn/ 32Pb/ 18Cd, 48Sn/521n, 43Sn/57Bi, 97! n/ 3Ag,

WG3Ba/1428%, 951 n/5Bi, 60Sn/40Bi, 91Sn/9Zn, 96 PCHBrRN®/307006
5Ag, 99 . 3Sn/0 . 7Cu, 95Sn/5Sh, 20Sn/80Au, 90Sn/ 10Ag,
90Sn/ 7 . 5Bi/2Ag/0 . 5Cu, 97Sn/3Cu, 99Sn/| Ge, 92Sn/7 .
5Bi /0 . 5Cu, 97Sn/2Cu/0 . 8SB/D . 2Ag, 95 . 5S5n/3 .
5Ag/|Zn, 95 . 5Sn/4Cu/0 . 5Ag, 52Sn/45Bi/3Sb,

8951 SnZABBE L 3SIBlISAN 8 285 %W 11 Bid 58b, 1 84 5nALPBI. bESPALAN, In the
88 . 2Sn/10Bi/0 . 8Cu/lzn, 89Sn/4Ag/ 7Sb,

pr&8Snt AAGhVShtLdn, 9RSpEl Agbll8br 9pSadleA® | BMiAYy Uk fferent

2Sn/ 2Ag/ 0 . 8Cu/ 6Zn, 89Sn/ 8Zn/ 3Bi, 86Sn/8Zn/6Bi and
corg®os1ShoRaghay. A/ 8dploladt He pF@siehhat DYENHONLWIOEE more
sol der powders having different conpositions may be
spemid¢®yed in conbination of two or nore speci es. When
the solder circuit board of the present invention is
f abfheat athebysaiskemfciaoohy bbhedsofa Bbef peessakdénvention
particularly preferably a solder alloy selected from
is Sgape isadeSh- By- Bise r effl, onahempe oatheres can beb+ bwves edolder,
to a level alnobst equivalent to the reflow tenperature
paniresiibar Bn- Prledsedbdyl der sicddempl aykoy Fedreeftere, ftte Sn-2zZn
nount ed parts have a prolonged service life, and a
andgfnetp-8f, parafdlavayt meenstinted cafhebe¢ hilokeessl dfo t he level
sol der filmcan be regul ated through changing the
almngt | epuigipzenst tchetbel dwrflpowdeempdhateter etherhean Sn-Pb-
particle size of the sol der powder is
based solder is employed. Therefore, the mounted parts have
a prolonged service life, and a variety of parts may be
mounted.

The thickness of the solder film can be regulated
through changing the particle size of the solder powder.
Therefore, the particle size of the solder powder is
determined in accordance with the thickness of the solder
coating layer to be provided. For example, the solder powder
particles selected from among powders having particle sizes
of 63 to 22 um, 45 to 22 pm, and 38 to 22 um, based on
classification as stipulated by Japanese Industrial Standards
(JIS), and balls having a size of 80 pm or more. Generally,
the mean particle size of the éolder powder of the present
invention may be determined through a method as stipulated by
JIS employing a standard sieve and a balance. Alternatively,

microscopic image analysis, the electrozone method, or a

method employing a Coulter counter may be employed. The
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determ ned in accordance with the thickness of the
sol der coating layer to be provided. For exanple, the
wa@ododaes2powder particles selected from anong ppeT&Er2006/307006
havi ng particle sizes of 63 to 22 nm, 45 to 22 mm,
and 38 to 22 nm, based on ctfssification as
stipul ated by Japanese |ndusttial Standards (JIS), and
ball s having a size of 80 mmor nore. Cenerally, the
primaippar tatl ehei zeonl tthe calrdesr pawlerigkibBegpr esenipowder
i nvention may be determ ned through a nethod as
TechnpldayedHbpdBbSkEnpl (@dingda siwandand sgeveecdpd af PpPowder
bal ance. Alternatively, mcroscopic inmage analysis,
Teahro bbget Topong fetihed].,orp.a 1@t bedpen@lQyi Ngpacifically, a
Coul ter counter may be enployed. Theprinciple of the
solsidemer lpowitierh | 8 dicodasedsi mi'doywesd TeshnelR@®E to pass
Handbook" (Edited by The Society of Powder Technol ogy
thixapein, 2adredorep . pibtidqel . 20) . aSpesépaeatdy, Rall, and
~solution in which a powder is dispersed is caused to
diffeende olighe e ctopoa bsrpebytdrdei beawsepababokiwel lsides of
and difference in electrical resistance between
theypgpbererosesessohetharridsr operedyi stiveasaretcl shet ebyof the
the particle size of the powder is determ ned. Percent
POYsifithet S oflefarmiicledls haRemepra: spewbéic ofargactickégehaving a
can_be determ ned at high reproducibility. The nean
SPesartiel e PAAC Bife t hesisadt dercapowdére of ddtermriesent at  high
invention may b e determ ned through the above mnethod.
repradugifek iy + cditte breand yrwdiucksl sitzer dinghtosbhder powder

of the present invention may be determined through the above
method.

The solder circuit board produced according to the
present invention is suitably adapted to a mounting method
including a‘step of placing electronic parts'and a step of
bonding the electronic parts through reflowing a solder. For
example, a solder paste is applied, through screen printing
or a similar technique, onto an area of the solder circuit
board produced according to the present invention, to which
area an electronic part is to be bonded; the electronic part
is placed; and the circuit board is heated so as to melt and
solidify the solder powder contained in the solder paste,
whereby the electronic part is bonded to the circuit board.

Bonding (mounting) of electronié parts onto a solder
circuit board may be performed through, for example, the

surface mounting technique (SMT). In the mounting technique,
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present invention is suitably adapted to a nounting
met hod i ncluding a step of placing electronic parts
wapaeaoesep of bonding the el ectronic parts thpOUuagRoeEf07006
| owi ng a solder. For exanple, a solder paste is
appl i ed, through screen printing or a simlar
techni que, onto an area of tfe” solder circuit board
produced according to the present invention, to which
a 8okdeAncerecitomct RRils gﬁfdxﬂiche@ PRRGREH £HE method of the
electronic part is placed/ and the circuit board Is
préaeatedisvension 6l brandifgl b by NSO POWERE example,
contained in the sol der paste, whereby the el ectronic
theargolideopadedet oikheaghTLatit oas d.a BaediRdd area of the
(mounting) of electronic parts onto a solder circuit
citpoatd paytdenpersusseghditbpghel 6t reXaBPhBrtEh8uch as chip
surface nounting technique (SMI) . In the nounting
elamemhins qued aQER| wiet chi hgwe tbdear ol gepravbded tblr e¥dhe£1owed
the nmethod of the present invention or printing of a
thplglertipastethédro xanpl ere s bet Sohdentpast erkspappkiddn the
onto a desired area of the circuit pattern.
so Qs qepreret | gre®l eft thaicipanis pdeheas, CibpleleReBYS solder-
and QFP whi ch have been sol der-deposited or refl owed
bondiruiighl i heheetdbek ofortire paesentbyi nueshs oBrare pLALEA heat
on the sol der paste area of the circuit pattern,
soystd owe & aynmsict sleclfonde fitpwl |hddte ebegiceeni empasysdbyin the
means of a reflow heat source. Exanples of reflow heat
tedguraes onpleyedai mdtheitrechminaeej nehud® arheta®d ) a vapor
furnace, an IR furnace, a vapor condensation sol dering
congiseradtinn apdlderipht appamasolsdesndiga light beam soldering

apparatus.

In the present invention, the reflow ©process 1is
performed under conditions depending upon the solder alloy
composition.. When an Sn-Zn-based alloy such as 918n/97n,
89Sn/82Zn/3Bi or 865n/8Zn/6Bi is employed, two steps of
preliminary heating and reflowing are preferably performed.
In this case, preliminary heating is performed at 130 to
180°C, preferably 130 to 150°C, for 60 to 120 seconds,
preferably 60 to 90 seconds. Reflowing is bperformed at 210
to 230°C, preferably 210 to 220°C, for 30 to 60 seconds,
preferably 30 to 40 seconds. In cases where other alloys are
employed, reflow temperature is +20 to +50°C higher than the
melting point of .the alloy employed, preferébly +20 to +30°C
higher than the melting point, and the same .prelimin'ary

heating temperature, heating time and reflowing time as
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apparatus . In the present invention, the reflow
process is performed under conditions dependi ng upon

wo bweaef2der al | oy conposition. When an Sn- Zn- bBGEIP2006/307006
all oy such as 91 Sn/ 9Zn, 89Sn/8Zn/ 3Bi or 86Sn/ 8Zn/ 6Bi
is enpl oyed, two steps of prftininary heati ng and
reflowing are preferably perforned. In this case
prelimnary heating is perforned at 130 to 180 0OC ,

sp@t ef B5@bhyotd0mhg BEQAF1oyEa@r 60 to 120 seconds,
preferably 60 to 90 seconds. Reflowing is perforned at

210The 2366rcpeatebabhy 2:¢1ok0 220 LRGs Wy 3%d 0Kl formed

seconds, preferably 30 to 40 seconds. In cases where

undéhenialrboys ase enployed, weldrow-tenprr §t§r§e£§of1%9d under
to +50 0C hi gher than the nelting point of the alloy

nitenpjayediher at erabby 420cpht3® GG dighesxihan tBBtent of 5
nelting point, and the sane prelimnary heating

vol énperat Lees, heatdfegdbiIne and redl oxi i@ t18Bs. Under such
asspeci fi ed above may be enployed. The aforenentioned

concft iom pr ooess amny ihey peff atedsunder niiflwgeRsPedth to the
air. When reflow is performed under nitrogen, the

solnidr agercat nosphenkahesd ags oxpgpareanienh @krlowdhe%in air,
or less, preferably 0.5 vol.%or |ess. Under such

ancdontiweonssold¢tabbdlly ohrthepsobideedw t bneespeet teliable
the solder circuit is enhanced as conpared wth
trgafleoving in air, and fewer solder balls are produced,
ensuring reliable treatnent
Subsequently, the solder circuit board is cooled to
thereby complete surface mounting. In the method for
producing an electronic-part-bonded product through surface
mounting, parts-bonding may be performed on opposite surfaces
of a printed wiring board. No particular limitation is
imposed on the electronic part which is wused in the
electronic parts mounting method of the present invention,
and specific examples include LSIs, resistors, capacitors,
transducers, inductors, filters, oscillators and vibrators.
The present invention will next be described in detail

with reference to examples, which should not be construed as

limiting the invention thereto.

Example 1:
A printed wiring board having a minimum electrode gap
of 50 um was fabricated. The conductive circuit of the

wiring board was formed from copper..
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Subsequently, the solder circuit board is cooled to
t hereby conpl ete surface nounting. In the nethod for
w@e@dnei2sg) an el ectroni c-part-bonded product tPCDIRP06/307006
surface nounting, parts-bonding nay be perforned on
opposite surfaces of a printgg Wi ring board. No
particular limtation is inp6Séd on the electronic
part which is used in the electronic parts nounting
met And Thidaec pe esemipduindniephesandesiPasy f it 9%ARP! €5), in
include LSIs, resistors, capacitors, transducers,
whighuther 812f allkgis grosg lisatnis.anddvirRinati®y @ @ ogen atom,
present invention will next be described in detai
wagi empieyedenoethe éxanpbes? whiselh skh@wodsn@olRfion, and the
construed as limting the invention thereto. Exanple 1
PH: oA phentsed whiiohngasoadt havédigt@ aboitum elieet edeic acid.
gap of 50 mmwas fabricated. The conductive circuit of
TthetWMﬂruptm@umb@asahuemm&frtmmbﬁm@gsvﬁmphﬁtﬁﬁﬁ0|%ompound
conpound represented b y fornula (3), in which the R12
soRHkien gvaaphies tel1 23 LNC Rl ITHs #bdwyer pgentatomiriag board
enployed in the formof 2 mass% aqueous sol ution, and
whigle piacfbeke soreried wasthadjpnst aguéouabdupdbomtitdric acid
acetic acid. The thus produced aqueous
sokHelgmesis npamekragdcopoutite s dladkior ssasi rheat eichd 0 compound
400C . The above printed wiring board which had been
sokttelaned fwirt hthreaquéows dsydr sbbkebiyc acikdckyl st amsSe was
i mersed in the tackiness-inparting conpound

provided on the copper circuit.

Subsequently, the printed wiring board was placed into
a solder powder deposition apparatus as shown in Fig. 1. The
apparatus includes a vessel (inner dimensions: 250 mm x 120
mm X 120 mm) having an inlet through which the printed wiring
board was tg be iﬁtroduced in a horizontal direction; Into
the vessel, a solder powder (about 400 g) of 96.5Sn/3.5Ag
(mean particle size: 20 pm, as determined by means of a
MicroTrack) was introduced such that the solder powder
deposition apparatus was tilted so as to prevent contact
between the solder powder and the wiring board. After
placement of the wiring board in the solder powder deposition
apparatus, the vessel was tilted right and left at an angle
of 30° for 10 seconds, whereby the solder powder was
deposited on the printed wiring board. One cycle of tilting

was determined to take 5 sec.
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solution for three m nutes, whereby a tacky substance
was provided on the copper circuit. Subsequently, the
w@eiootiet3’v ri ng board was placed i nto a sol derP@DIRDEV6/307006
deposi tion apparatus as shown in Fig. 1 . The
apparatus includes a vessel &%nner di mensi ons: 250 nm
X 120 mm x 120 nm) havi ng an“fnl et through which the
printed wiring board was to b e introduced in a
hoThzomiraint@id eeid 0y boh At HEsVesasled® SO PN ot s,
(about 400 g ) of 9b.5Sn/3.5Ag (nmean particle size: 20
andmligas detwishoedwd th ars ebtarM GATARD MBS drying the
i ntroduced such that the sol der powder deposition
prappadawvisingsbbektied so as to prevent contact between
t he sol der powder and the wiring board. After
pl athremtriated e mirng NgoHearvas npl BecgOLHE NPV at 240°C
deposition apparatus, the vessel was tilted right and
tol éftermbanmangl etioé 3D Idyr 1gowaeendsyhabhereby t B81der thin
sol der powder was deposited on the printed wring
lapear df Ohe. Tyl 2. g t ivhi Mprarsl det ebdl nechbdsed akeed of the
sec. The printed wiring board was renoved fromthe

copppar attosuiandn ighthyckasbedod tdbquf e29aLRL, No conductor
followed by drying the printed wiring board. The
brijgated whei hjkbournd Wasmpbadedthe arlewen @tr-c24@.0C
to thereby nelt the sol der powder, whereby a sol der
thin layer of 96.5Sn/3.5Ag was formed on an exposed
area of the copper circuit in a thickness of about 20
Examiple Nd: conduct or
Into the powder deposition apparatus employed in
Example 1, solder balls (400 g) formed of 96.58Sn/3.5Ag and
having a mean particle size of 80 um and pure water (oxygen
content: 1 ppm or less) (1.2 f) were added. A printed wiring
board having an electrode diameter of 100 pm was introduced
into the vessel of the apparatus, and the vessel was tilted
right and left at an angle of 30°, whereby the solder powder
was deposited on the printed wiring board.
Subsequently, a solder bump was formed through the same
treatment as employed in Example 1, whereby a solder bump of

96.55n/3.5Ag was formed on an exposed area of the copper

circuit in a thickness of about 50 pm.

Industrial Applicability:
In the method for producing an electronic circuit board

including imparting tackiness to a surface of a metal-exposed
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bridge or the like was fornmed in the solder circuit.
Exanple 2 : Into the powder deposition apparatus
weppboyess i n Exanple 1 , solder balls (400 g )PEDIrmEEb/307006
of 96.5Sn/3.5Ag and having a nean particle size of 80
mm and pure water (oxygen content: 1 ppmor less) (1.2
| ) were added. A printed Vil 7 hg board having an
el ectrode dianeter of 100 mmwas introduced into the
ar&£s6€l aokubBe rapRay ; Qﬂ%&éﬁ:i’zﬁs@ s¥8geki bbffer on the
right and left at an angle of 30, ereby the sol der
tagloiless waspdepesi tedapnahbenphitihed tWe bREnkear dhiring board
Subsequently, a solder bunp was fornmed through the
so sase to esInenthas senpledyeth | thExaBpl &ckm MEE8R¥racircuit,
sol der bunp of 96.5Sn/3.5Ag was forned on an exposed
evat eaiof at hpiaapper cereqiltt pateeth) ckaesst ofciakautt SGetween
mm . Industrial Applicability: In the method for
adjrosntci hgaassel ediichi woal HCWHhdOaT$k | Bel UGREd by solder
I mparting tackiness to a surface of a
meteel al cexpheedaf Bacofval gupstrahe cloandicti@posHéingbality of
sol der powder on the tackiness-inparted area; and
théaatodgeddes pliar edivcni tgbbaatid 130 ragarkamht dttinced. As
solder to thereby forma solder circuit, even in a
a nreateéteir chietrepatdas n, bshoreadiized t dHet sveehladjaeent high-
traces, which woul d otherwi se be caused by sol der
relgstlal ] itgancbecef £ ebbavdl whickyédntseds mhenebycircuit pattern
reliability of the produced solder circuit board is
and eray kabhlighenbhdacedonAcs parts having remarkably enhanced

reliability are mounted. Thus, the invention provides an
electronic circuit board, a high-reliability electronic-part-
mounted circuit board which realizes high mounting density,

and electronics devices of excellent characteristics.



a result, there can be realized a small-size,
hi ghreliability circuit board which has a m nute
we@reoend23patt ern and on which el ectroni c part SPEEYR2005/307006
remar kably enhanced reliability are nounted. Thus, the
i nvention provides an electronic circuit board, a
high-reliability electronic=%%rtnnunted circuit board
whi ch realizes high nmounting density, and el ectronics
devi ces of excellent charagigfystics. CLAIMS 1 . A
met hod for producing a solder circuit board conprising
the steps of: inparting tackiness to a surface of a
conductive circuit el ectrode provided on a printed
W ring boand merHod mrart askbBessnhnPar 484 g@eazircuit board
deposi ting sol der powder on the tackiness-inparted
compedsingdtheakiagst Be:printed wiring board so as to
nelt the solder to thereby forma solder circuit;
wheimpartheagsolderkipewder s phacgdreaca vessely, tdhguctive
printed wiring board having the el ectrode whose
cisoufacel basrbeen pirapddead on th packi8@ssiisngl 868¢d ko form
the vessel, and the vessel is tilted to thereby
a Uepbkid¢sshempakded pewder on the tackiness-inparted
area. 2 . A nethod for producing a solder circuit
boadepastbidiyng stod delrai Malwdemhesgi nthbe ¢esx@ndss-imparted
tilted right and :
area; and

heating the printed wiring board so as to melt the
solder to thereby form a solder circuit;

wherein the solder powder is placed in a vessel, the
printed wiring board having the electrode whose surface has
been imparted with tackiness is placed in the vessel, and the
vessel is tilted to thereby deposit the solder powder on the

tackiness-imparted area.

2. A method for producing a solder circuit board
according to claim 1, wherein the vessel is tilted right and
left so that the solder powder is brought into contact with
both surfaces of the printed wiring board to thereby deposit

the solder powder on the tackiness-imparted area.

3. A method for producing a solder circuit board

comprising the steps of:



left so that the sol der powder is brought into contact
Wi th both surfaces of the printed wiring board to
w0 b@saie3gieposit the sol der powder on the PCT/JP2006/307006
tacki ness-inparted area. 3 . A nethod for producing a
sol der circuit board conprisigg the steps of:inparting
tackiness to a surface of a-@dnductive circuit
el ectrode provided on a printed wiring board to forma
t ackiimpss-tinpar ttedtlaresss deposid i ngusod der @ewdgr 8Bnductive
the tackiness-inparted area; and heating the printed
ciwicrilitg Hoartrsie asrdevideditohhe palideed eitthereodod Mo form
a solder circuit; wherein the solder powder is placed
a tackinesselimpamgut iartesd Wi ri ng board having the
. el ectrode whose surface has been inparted with
t ackPapesiitd gl aced der t IpewdEsselon anthd het ¥e€ksREsESimparted
vibrated to thereby deposit the sol der powder on the
areaékphdss-inparted area. 4 . A nmethod for producing a
solder circuit board according to claim3 , wherein
t he He3§éng sthebratieodesh whatnoheosmtdlerscpomdertd smelt the
brought into contact with both surfaces of the printed
sogferng§obshegehy tieamelsy sedplesi tcitmiisol der powder on
the tackiness-inparted area. 5 . A nethod for
prodiefrgia ddislerotieupevisear diaicpdrdedg o anyemsel, the

of claims 1 to 4 , wherein the vessel is
printed wiring board having the electrode whose surface has

been imparted with tackiness is placed in the vessel, and the
vessel is vibrated to thereby deposit the solder powder on

the tackiness-imparted area.

4. A method for producing a solder circuit board
according to claim 3, wherein the vessel is vibrated so that
thg solder powder is brought into contact with both surfaces
of the printed wiring board to thereby deposit the solder

powder on the tackiness-imparted area.

5. A method for producing a solder circuit board
according to any one of claims 1 to 4, wherein the vessel is

a sealable vessel.

6. A method for producing a solder circuit board
according to any one of claims 1 to 5, wherein the solder

powder is dispersed in a liquid in the vessel.

+



a seal able vessel. 6 . A nethod for producing a sol der
circuit board according to any one of clains 1 to 5 ,
wob@rad4238 he sol der powder is dispersed in a |PCUuIRR00GB07006
the vessel .7 . A nethod for producing a solder circuit
board according to claim®6 wherein the liquid is a
deoxygenated |liquid. 8 . A'Rgfhod for producing a
sol der circuit board according to any one of clains 1
to 7., whareidtide meihogrempkens aa seldeiepowdeuit board
deposi ti on apparatus; the apparatus conprising a
accyedasal fiy ateomMBlatimgraisokder Jpaytel and PpridéLegenated
Wi ring boards, an inlet through which the printed
ligwiging boards are introduced into the vessel, a
mechani sm for preventing, through tilting of the
vessel, contact between the wiring boards and the
sol der powder during introduction of the wiring boards
int®.the Ressethodndoax npebancsayf o tddildd efircuit board
vi brating the vessel in a sealed or non-sealed state;
accthéipygi itd ngnwi nrg dbardaiarse hetd i1 awhuepeightthe method
posture in the sol der powder deposition apparatus,
empWbt’h tshesod déngpbededs depowi ararangedaratparalited apphratus
one another at predeterm ned intervals, and the vesse
compsisiheda soeasetlo fveventcaontdadti et neespi1der spodeler and
powder and the wiring boards, tilting of the vessel is
prineedr sed;ing bberdsy banngrtles sthdenghowdeich ntthe printed
contact with the wring boards, and
wiring boards are introduced into the vessel, a mechanism for

preventing, through tilting of the wvessel, contact between
the wiring boards and the solder powder during introduction
of the wiring boards into the vessel, and a mechanism for
tilting or wvibrating the vessel in a sealed or non-sealed
state; the printing wiring boards are held in an upright
posture in the solder powder deposition apparatus, with the
wiring boards being arranged in parallel with one another at
predetermined intervals, and the vessel 1s tilted so as to
prevent contact between the solder powder and the wiring
boards, tilting of the vessel is reversed, to thereby bring
the solder powder into contact with the wiring boards, and

the vessel is tilted or vibrated.

9. A solder «circuit board produced thfough the

nethod according to any one of claims 1 to 8.



the vessel is tilted or vibrated. 9 . A solder circuit

board produced t hrough the nethod according to any one
wo@bRooehedi2ss 1 to 8.10. An electronic circuit coP@EDEANC6/307006

fabricated by incorporating, into a printed circuit

board, the solder circuit board produced through the

nmet hod according to any one Bf-claims 1 to 8. 11. A

sol der powder deposition apparatus for enploynent in

e n®! hoduncearaliigd o am 16 0f Lhrfidert: | qfa?arl ted by
conprising: a vessel for accommodati ng a sol de owder

ineubqratieg, Wintg hoandsintay i Higte iy Ol]bgﬁr‘ép' CI?:hter solder
sse

printed wiring boards are introduced into the ve

cirguit hboerantalodiideatt tBAGugh MBEhanhsphbQr %@%@aﬂddgto any
through tilting of the vessel, contact between t

onenaf ngl ddoar dis wnds t he sol der pomder duri ng
i ntroduction of the wiring boards into the vessel; and

a mechanismfor tilting or vibrating the vessel in a
seal ed or non-seal ed state.

11. A solder powder deposition apparatus for
employment in the method according to any one of claims 1 to
7, comprising:

a vessel for accommodating a solder powder and printed
wiring boards;

an inlet through which the printed wiring boards are
introduced into the vessel in a horizontal direction;

a mechanism for preventing, through tilting of the
vessel, contact between the wiring boards and the solder
powder during introduction of the wiring boards into thé
vessel; and

a mechanism for tilting or vibrating the vessel in a

sealed or non-sealed state.



