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-1- DESCRI PTI ON PRODUCTI ON METHOD OF SOLDER Cl RCU T

BOARD 5 Cross Reference to Related Applications: This

application is an application filed under 35 U.S. C

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

119(e) (1) of the filing datgs of Provisional .

Application No. 60/668, 611 iled April 6, 2005 and

Japanese Patent Application No. 2005 10 094622 fil ed

March 29, 2005 pursuant DESCBSPOISNC. 111(b).

Technical Field: The present invention relates to a

nmet hod for producing a solder circuit board, and nore

particularly, to a method 15 for form ng a sol der
PROBYETION MEFHODUOF SOLOERC GIIRCUMIGT BOARI:ct r ode ‘

provided on a printed wiring board. Background Art: In

recent years, there have been devel oped printed 20

W ring boards, in which a circuit pattern is formed on
Crass Ra§atancngt9u6@ﬂﬁ$@@-AmmﬂiQiih?Qﬁ astic substrate,

a ceramc substrate or a netallic substrate havin

t h@hden appddatatrien | &g ean f aPRRUCRESANpITAIEIAC Ué}d%235 u.s.C.

i ke. Formation of an electronic circuit_fromsuch a
Sipiilat edlaiming Bder denpfidamur pRrdn#ioydS & tSchni jte2 (&) (1)

of sol dering electronic parts, such as |C el erent
ofsshecSididgodadiasnef Besivitscan ain PRIDEEI F IR, N‘bnt 807668, 611

-2- the circuit pattern. Wen such a technique

tideg épadl thhe 200cagl fpanese Patent App 1catlon No. 2005-
094622 filed March 29, 2005 pursuant to 35 U.S5.C. §111(b).

Technical Field:

The present invention relates to a method for producing
a solder circuit board, and more particularly, to a methoa
for forming a solder layer én 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 o¢f an
electronic circuit from such a printed wiring bdard 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
proceeds 5 as follows: formng in advance a sol der
thin layer on a surface of a conductive circuit

el ectrode provided on the substrate; applying a

sol der paste or a flux throug%' printing; positioning
and placing an electronic part of interest; and

theefdigwhng thaisalfder thin layer or both the 10 sol der
thin layer "and the sol der paste. In a recent trend for

the WHAH alsicdhZ ki Ofe Ohn 8LBEL I PRI Gomg ) S’té'ﬂaenﬁ%cess for

has arisen for fine-pitch patterning o sol der

jodhnfigly t Poasdsd OpetGhado! def ChiCUlh BeLHS ¢ fiﬁ?ft to a

pitch parts such as a 0.3-mmpitch Q-P (Quad Fl a

prBdekaga)ink?l tamkes LSt end @§%cﬁ§m|§é¥ﬁ%¥ﬂ%¥#ﬁ9§31Pﬁdpﬁoceeds
0.15-mmpitch FC (Flip Chip) are nounted. Thus,

asSOfdBLowsE CUidrDeg dSrar 8dvhaad re£d d dveta il Ndfer on a
solder circuit pattern which allows fine-pitch

surfadlel Ngf \WeBoAdgetdoe Wikshitl e1RFRHONAPIHBECGN the
wiring 20 board by use of solder film a nmethod such

subs tRladle;Ng.agdeyidipt &i rsbeMeker paldle) Mt hofd of18x  through
conbi nation of printing solder powder paste and

priaftliog:ngposielRnayed. afemeyeacin® akhndehdstdonic part of
drawback in that a thick solder layer is difficult to

intetmstandahde ridfl omiiodtRed liq¥r nghoh SyF 82 both the
- paste encounter difficulty in provision of fine-pitch

sopaetrethdin -1&ydm aprdlethd oM eqp@stde af orementi oned
dr awbacks, a

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 circuilt 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
bocard 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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method for formng a solder circuit wthout requiring
cunber sone operations such as positioning of a circuit
pattern is disclosed (see, for exanple, JP-A HEl
7-7244). In 5 the nethod, a surface of a conductive
circuit electrode provided on a printed wiring board
is reacted with a tackiness-3nparting conpound so as
to inpart tackiness to the surface, solder powder is

depesgi t e 0p t eat e%a“é@’oréﬂe(??cicﬁ{pdtlgl‘?taﬁgacksp a

printed wring oar SO as to ne

meﬁgbeer ’fo\ﬁherﬁ% chfol Qef 5815@“ t disfQrred,; %t[oy”?é‘&uiring

t he net ho osed I'n A HEl 7-7244
cuﬂb@k‘%ém%"' g8k ritit %er%&l{&?”&é 0 %fﬂmghr@fgha dcircuit

si npl e operation, eby providi'ng a circuit board

pa’&’tEEn Risghiks 1'0%% | (dee ,HOMEY examb 1€ §PEANBEROE-7244) ., In

i ncludes 15 depositing sol der powder on a circuit

thBOoaR L HHder ArVeuLnd tins 5 t BEnaALEeePOMIBEURRY B€ectrode
dep03|ted on an undesired area or may fly off due to

pr§§ri‘Hb8 ebgCt bi Cigh¥ntddP&HiMichd OrWBE#PN 0§ areacted with a
fine-pitch circuit board, and,” problematically, the

taéﬁhﬁ%&sPQWS%&t%%@n@bﬂﬁ%dﬂ&'é&EHE|ﬁb£¥hpﬁf&'%ﬁéklﬂbg§eto the

problens are noré detrinental particularly

su%?b@%r @bQH%ﬂxﬁﬁuﬂefSl§”Hé§M§QteBnoﬂnﬁﬂé‘ﬂﬂﬂstﬁbrmed tacky
sol ve the aforenenti oned problens, an object of the

arBhGSHd | INENbreAtes tvﬁ.ﬁx%” g8aran ishendiasis s6f adheco melt
met hod di scl osed in JP-A HEl 7-7244 for producing a 25

theokdates,  GilelreBRArd ddlddy Chi Posilf f BE ef Ofmeéd.

conductive circuit electrode provi ded on a printed

W r iERgh lRRAethtl Sof4the 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 soclder 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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reacted wth a tackiness-inparting conmpound so as to

inpart tackiness to the surface, solder powder is

deposited on the thus formed tacky area, and the

printed wiring board is heated so as to nelt the

sol der, whereby a solder circuit is 5 forned, a nethod

for producing a sol der circuf f-board which allows

realization of a further mnute circuit pattern.
re%ﬂﬂé&“w@ﬂh?ﬁtﬁé%ﬁfhé&é“&ﬁﬁbf%fﬂ&d@BmﬁbUﬂ&ts&”é?dto impart

having a mnute circuit pattern and high reliability.
ta@iitinesN Ot HetheO AR adeS, L 9o PAOY BBwARr is deposited on the

el ectronic-part-nounted el ectronic 10 circuit
tIRTPeeped Mt 8Bk yCahEEes NIt Reld a?khht)édanﬂibiﬂa board is

nmounting density. The present inventors have carried

he@itfe @XEENSs VEo HLUE ehd BN, hSARYE AN8older circuit is
af orementi oned probl ens, and have achi'eved the

fmmgntaiméﬁnbaomoﬁ%ﬁé&wﬂﬁ?, al R 1HePr&sLPhit board which
' (0]

i nventors have devel oped the I 1 owi ng techniques

altlowalglredliichatiin Probl es e dieemisRloeed circuit pattern.
Di scl osure of the Invention: The present invention

Anptherdesb Pedet hodtbobrpadeCia bl deld SDFERIt ChbakEt having a
board conprising the steps of inparting tackiness to

nimwe fatecoi t apattduet | yed chri?ui tredlidiriodey . pro¥ided another
on a printed wring board to forma tacki ness-

obijmuey t 6 arcaprdepds tang sSddeloniongairioimdlieted electronic
tacki ness- inparted area, and heating the printed

ciwauiitg dempdnentasviickRSrealllzelse vojilerelld aigrially and high
forma solder circuit, wherein the solder powder is
mopiradedy iderssiessel, the printed wiring board -5-
The present inventors have carried out extensive
studies in order to solve the aforementioned problems, and
have achieved the present invention. Accordingly, the

present inventors 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 éolder' 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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havi ng the el ectrode whose surface has been inparted
with tackiness is placed in the vessel, and the
vessel is tilted to thereby deposit the sol der powder
on the tackiness- inparted area. 5 In the above nethod
for producing a solder circuit board, the vessel is
tilted right and left so t hatd t he sol der powder is
brought into contact with both surfaces of the
hapihgl GhVi 61 BGtRoRd WRosHeIRIBEAGPORLE HiersOlidParted with
powder on the tackiness-inparted area. 10 The
tatRYRBEE0R sf Widedd PLRViHRS v dBIN0tahQr tREOVEERA & s tilted
solder circuit board conprising the steps of inparting
tot 2EKEPEBY 1QePoSUEfl aERe0f 581 80PAUSHWMBLCI bRUI £he tackiness-
el ectrode provided on a printed wiring board to form
impat 86K Resg~. inparted area, depositing solder powder
on the tackiness 15 inparted area, and heating the
pri mhedtyer i silfovearkkSod@s Adxr PidduditiFoldesoler circuit
thereby forma solder circuit, wherein the solder
bopswfethesvekaead iish td IMRes eligHthaard i Nd £l &' riingt belee dsolder
havi ng the el ectrode whose surface has been inparted
poutieh ifckirsesmt siptacesbntadbhewitssebotAntsitifaces of the
vessel is vibrated 20 to thereby deposit the sol der
prinwddr wak ihie Hoadd nessthéergioyt dpased. the tdidl ddovsowder on
nmet hod for producing a solder circuit board, the
thygesaekihesg-implagd a3 alrieat. t he sol der powder is
brought into contact with both surfaces of the printed
W r The Amveearictr ofiheiebypdepodes bhaetdcderfqowsissducing a
on the tackiness- inparted area.
solder c¢ircuit 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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-6- In any one of the above nethods for producing a

solder circuit board, the vessel is a seal able vessel.

In any of the above methods for producing a sol der

circuit board, the solder powder is dispersed in a

liquid in 5 the vessel. In the above nethod for

producing a solder circuit bdard, the liquid is a

deoxygenated liquid. In any of the above nethods for

prodici agya ot def thér ebbirebarrtthoddefset peddasphgys solder

a sol der powder deposition 10 apparatus; the
clappaiatiksacdypthei ngsaelesseh terlatdemedaidlng a

sol der powder and printed wiring boards, an inlet

t hr olmgh arhy cloft hehpr i aibede Winiéttlgodwarfde apeotdnciaduced solder

into the vessel, a mechanismfor preventing, through
cird¢uitngboatds htheessdlderc grivaddr b wekspéhsedi thng liquid in

boards and the 15 sol der powder during introduction of
théhevedsehg boards into the vessel, and a nechani sm

for tilting or vibrating the vessel in a sealed or

non- Beal tgte stedtoeze t methwicht ifog wprodgcihgaras sokddel dcircuit

in an upright posture in the solder powder deposition
begpdv athis, Limohdt he ai deogybeaadedbdiimgial.r anged 20 in

paral l el with one another at predeterm ned intervals,

and Inhemnessdl thetiilbbevesaetshads pferenprodnrcacy a solder

between the solder powder and the wiring boards,
cin¢uingbotrdhethesgelthosl emykeveds soltker poyder meposition

t he sol der powder into contact wth the wiring
apRraisisand the vespplaragus | t ecomprivibrat eda 25 vEssel — for

i nvention also provides a solder circuit board

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 wvibrating the
vessel 1in 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 is tilted so as to prevent contact between the
solder powdér and the wiring boards, tilting of the vessel is
reversed, to thereby bring the soclder powder into contact
with the wiring boards, and the vessel is tilted or vibrated.

The invention also provides a sclder circuit board

produced through any one of the above methods.
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produced t hrough any one of the above nethods. -7- The
invention also provides an electronic circuit

conmponent fabricated by incorporating, into a printed

circuit board, the solder circuit board produced

t hrough any one of the above nethods. 5 The invention
further provides a solder powder deposition apparatus
for enploynent in any one of the above nethods,

CONPfi S| nﬂra@eﬂ@§5ﬁl 315 6AC B éng%l@ Sgkgﬁfgﬂgﬁgrcircuit

and printed wring boards, "an inlet throug

cdﬂﬂdﬂéﬁ¥Vf&ﬂfﬁb%éﬁﬁg§¥ai§c69béggﬂﬁgghiﬂh?ot EF¥€§%%H circuit

in a 10 hori zon ect1 on, anli sm

bdﬂfﬂﬁ”%ﬁ@gsoﬁaégug%fédiﬂiﬁ&ﬁ?&t%?Sdﬁggge%hﬁﬁﬁgﬁwény one of

|
between the w ring boards an e sol der po
tHEIEAEd tdgoigd i on of the wiring boards into the

vessel, and a nmechanismfor tilting or vibrating the

vessple i N i3+R8A 1% OF Mernesal edratalies 153 ACCdIdY  powder
to the nmethod for producing a solder circuit board of

déﬂ&ﬁi@ﬁ?nép%ﬂfgﬁﬁiso'foxa APl EnSt def ahkCWrde of the above
pattern can be forned through sinple operations.

metHdd LU &dnpri@saly | Th 8 yEJHEE @dxcuiatcd%&r‘iﬁd'tiﬁmat solder

circuit between adjacent traces, which wou

pdﬂd&ﬁV&ﬁafﬁﬁiﬁﬁééediEXnéobﬁHﬂéﬁ}'Eﬁfﬂnléﬁﬂtﬁﬁouﬁh which the
effectively prevented, whereby reliability of the

prded wiEeHEt dnards | sreemrkabdyce@nNhakeedchdheressel in a
met hod for producing a solder circuit board of the

hd¥ieseital NEHd@1 g al SRefhaMigR afSruldresisrts iy gh+through
reliability circuit board on which electronic parts

tiAting 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 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 be 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 weil as electronics devices of excellent

characteristics.
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25 mounted, as well as el ectronics devices of
excel l ent characteristics. -8- The above and ot her
obj ects, characteristic features and advantages w ||
beconme apparent to those skilled in the art fromthe
description to be given herein below with reference
to the acconpanyi ng dramﬁngf&? Bri ef Description of
the Drawings: Fig. 1 is a cross-section of a tiltable

vesghk OibgveSOUAMEr diwder opepesist i oBhapRatatigtic features
enpl oyed in Exanple 1. 10 Best Mddes for Carrying Cut

an8hadvaverigedn wXanpbesmel apparRrithies vheseg skadnéd in the
produced according to the present invention include

arboaf fism hayidg e dmtigdt Bt &0 Shackgdven anhgkashi Cbelow with
substrate, a plastic filmsubstrate, a glass cloth

resgpshtat €o @ReCRSEHMPHERN tadwiarer substrate, 15 or
a ceram c substrate; and insulating boards having a -

netal base material coated with plastic or ceramc

materH al, on which a circuit pattern is forned by use
BropéfaDesogiiptive oFulrdieamaawisite as a netal. Specific

exanpl es of the pattern-fornmed insulating boards

I ncFdde sindlse-si dadbgy-sd@ticai) wEriagthoanidde vessel of a
doubl e-sided printed wiring boards, multilayer

sopdent pdwderi dgpbedtdoranpddrextivd enqployed im rixgmple 1.
boards. The present invention nay al so be applied to
| C boards, capacitors, resistors, coils, varistors,
bare chi ps and wafers.

Best Modes 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 scolder circuit

board of the present invention, for example, the surface of a
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circuit board of the present invention, for exanple,
the surface of a -9- conductive circuit el ectrode
provi ded on the aforenentioned printed wiring board
is reacted with a tackiness-inpparting conpound to
thereby inpart tackiness to tHe el ectrode surface; a
sol der powder is deposited on the tacky area; and 5
cobduptintetiWduitg 8baetrb8eheHLd e asnt eneeldfdAnentioned
sol der, whereby a solder circuit is formed. No
ppimteduaringr bekrdn is rapesed antWeacantiicind®s-imparting
substance enployed in the present invention for
céopound atoci rhdrdebyandingsyr€ongdyekinessubsbanahambyel ectrode
be enpl oyed so I ong 10 as the substance can be endowed
surfacspr hage lideekiptesie f risn dépesbekawonenhieonedky area; and
t acki ness-inparting substance. Usually, copper is
teappoyntedExdmines afaddei condatédveosabstanamlt the sclder,
include NI, Sn, N -Au and sol der alloy. Exanples of
wherébyesssoipart cigcondtpdsndeormesf.er ably 15 enpl oyed
in the present invention include naphthotriazole
der i Nat ipeestidieleot diaidbd ider | vat ivessedriotazahe conductive
derivatives, benzim dazole derivatives,
syips captebeammwlidyeatolia dehé vairiesent andvention for forming a
benzot hi azol e-thiofatty acids. These
cinelihessndnpayt cogductiiyeu sud stranqeamdwx Weardmployed so long
effective to copper. However, 20 they can inpart
asg atkenssdatmratdecanobductridiveslibst tincesrfhoet tackiness from
present invention, the benzotriazole derivative is
thepbedomraentyi dnedntackijesR3iMdaNting substance. Usually,

copper 1is employed. Examples of the conductive substance
include Ni, Sn, Ni-Au and solder alloy.

Examples of tackiness-imparting compounds 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 substancés.

In the present invention, the benzotriazole derivative
is represented by formula (1):

R3 . R4 N

R2. f (1)

R1



10

15

20

25

H N R2!l (1) H R -10- (wherein each of Rl to R4
represents a hydrogen atom a Cl to Cl16, preferably
C5 to Cl6, al kyl or al koxy group, F, Br, d, 1, a
cyano group, an amno group or an OH group). The
napht hotri azol e derivative is_represented by 5
formula (2): R7 R8 RO H NONT I . (2) H R5 R10 10
(wherein each of R5 to RIO represents a hydrogen atom
(@héreihoekdh, off RietabRy SRpresehis @l Midrgal bom, a €1 to
group, F, Br, d, |, a cyano group, an am no group or
Ch6, Chirgferppl yThS ity daw®) ealleyl veki uekbay' groegsnted Br, C1,
by formula (3): HC NH 15 11 1 RI1-C C -R12 (3) N
I{whecpganoegebupf BhlaantoRYZogPASelRt DHE druogen
atom a Cl to Cl6, preferably C5 to Cl6, al kyl or
al koXhegr mgphthofriazole derivative is represented by

formula (2):
R7 . RS R9 H
. N

R6

~ RS ~ R10
(wherein each of R5 to R10 represents a hydrogen atom, a Cl

to Cl6, preferably C5 to Cl16, 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-w——NH'
B | . »
R11—C C—R12 (3

(wherein each of R11 and R12 represents a hydrogen atom, a Cl
to C16, preferably C5 to C16, alkyl or élkoxy group, ¥, Br,
Cl, I, a cyano group, an amino group or an OH group).

The benzimidazole derivative is represented-by formula

(4) :
R15 R16
— N
R14 \C—Rl'? (4)
T——1Q//
H

R13
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20 d, 1, a cyano group, an am no group or an CH
group). The benzi m dazol e derivative is represented by
formula (4) : RI5 RI6 N 25 R1. 4 \CR17 (4) N 4&H
R13 -11- (wherein each of R13 to Rl17 represents a
hydrogen atom a Cl1 to C16,1qreferably CS to C16,
al kyl or al koxy group, F, Br',"*Cl, |, a cyano group
an am no group or an OH group). The

(winenedpi @zartz obhi RZB| eod@1i7vatdpte den =L %%i‘@%eQYatém, a Cl
formula (5): RO RR1 GSH R19 11 (5) N 8 10

to( WHer el prefehabl yRES ttw R206/ eplegenbs alkulpogfoup, F, Br,
atom a O to Cl6, preferably C5 to C16 al kyl or

Clal Hoxy gvamm drouly, 4 ,amino agty@poogr @HPOHagGraibno
group, or an OH group). The benzothi azole-thiofatty
aci dhermentaptobenzothiezerite dduyidot hvd aic6)refefBfted by
R25 R26

formula (5):

R20 R212

R19

R18

(wherein each of R18 to R21 represents a hydrogen atom, a Cl
to C16, preferably C5 to Cl16 alkyl or alkoxy group, F, Br, Cl,
I, a cyano group, an amino group, or an OH group) .

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

Bza R25 ~ R26

R23

R22

(wherein each of R22 to R26 represents a h?drogen atom, a Cl
to Cl16, 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 Rl to R4 have more carbon atoms.

The imidazole derivative represented by formula (3) and

the benzimidazole derivative represented by formula (4}
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AW C -SSCHR23 11 (6) COON R22 (wherein each of R22
to R26 represents a hydrogen atom a d 20 to C16,
preferably C or C2, al kyl or al koxy group, F, Br, d
I, a cyano group, an am no group or an OH group).
Anmong t hese conmpounds, the bepzotriazole derivative
represented fornmula (1) generafTy inparts stronger
tacki ness when RL to R4 have nore carbon atons. 25

geeraz bl darmperdestyahipee tapRkenR¥edHBdh FAINMUAR K3 have more
and the benzim dazol e derivative represented by

cddbvoml at¢Ms .- 12- generally inpart stronger tackiness
when R11 to R17 have nore carbon atons. In the

benzbhhi aziee- t hbehabtthiaciod edehiivEHateg, repeegent etbrivative
by formula (6), each of R22 to R26 preferably has 5 1
representédnbut bosmula t(6¢, peashnbfi REENtHOR2 Alphefdtably has
one species of the aforenentioned tackiness-inparting
1 conpduraisbos atemslved in water or an aqueous acidic
solution. Preferably, the solution, in use, has a pH
of abouth® tpresent einvensliioght lat 10eastdiomecospétion. of the
In the case in which a nmetallic conductive substance

ajaremgt bienred exanpliee sef ipardibst aowmpdunds adustiisaglved in
t he pH include inorganic acids, such as hydrochloric
waleexl, oul famni caguedisni aciidiaci dodnrt imrosphofireferably, the
solution, in use, has a pH of about 3 to 4; i.e., a slightly
acidic condition. 1In the case in which a metallic conductive
substance is empleed, 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 therecf 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 poeint
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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acid. Alternatively, an organic acid may be enpl oyed,
and 15 specific exanples thereof include formc acid,
acetic acid, propionic acid, malic acid, oxalic acid,
mal oni ¢ acid, succinic acid and tartaric acid. No
rigorous limtation is inpoigd on the
tacki ness-i nparti ng conpound*toncentration, and the
concentration nmay be appropriately adjusted upon use
20 TReacepssomsRt Wid) peifRidadylyy apdr#semeandihbiens.s1ightly
Preferably, the total tackiness-inparting conmpounds
hegioad erbhaliitdbrial roth¥tt khana s8ngec tehSer@sstet From the
20 mass% fromthe view point of handling upon use.
vidhesihbe ebneerler abh@n amohoveloft h@drmele €809, film. The
conplete formation of tacky filmfails to be 25
tredtmened, tehipRdrdthirot paeiesr eddpending olipon tackiness-
performance. -13- The treatnent is preferably
impeer £ Driged congerarsl | obdhyehepbedonpndidypens ¢At haetlallgn etc.
at roomtenperature fromthe viewpoint of rate and
Gemamahl y pf ther treflpeaakyrki birefErabliy exlimntwithin a range of
tenperature varies dependi ng upon tackiness 5
3090mest | W CCONPRENG L@t 4 At i1Qmi taiomf i Betidlposdd. on the
Generally, the tenperature preferably falls within a
immengeonf t3ME,t 0 a6@C. MNomartheul adelwpoiihét | arf | operational
i nposed on the imersion time, and fromthe vi ewpoi nt
efbicopecyt i ahal tiefef iid gegfetdislyi opnisopletertablfiell within
controlled to fall within 10 a range of 5 sec to 5 mn
a Yamogeghbft inseg 4b 6t mén chmedidghorunino dhicsthmsezondietions.
solution preferably contains copper (inion form in
an anouiti=of cdse,t ks 0801lppapnsiprafesdblyi eptpadins copper
tacky filmformation (e.g., formation rate or
(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 1is

placed in a vessel, a printed wiring board is placed in the
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anmount of formation) is enhanced. 15 In a preferred
node, the portion of a conductive <circuit of the
printed wiring board to be treated, which portionis
not required to be soldered, is coated with a resist
or asimlar material to thereby expose only the
circuit pattern. Then, the edfosed area is treated
with a 20 tackiness-inparting conpound solution. In

rdar t eafyze y sconduet-i.ywe gLr f ;
R | S AR SNRLLE b fdraly T bosie cne

scAldRre B aReEn ARk E§?§i§@@>§uih?%r%@o¥f‘gaS%'f_UthI?é" wiring

or the solution is applied onto e printed wiring

bo%g%d- 28 rA068" b 1WedPethe I €86t NYRAUIdAN, iR Sldekessel,

e
er is placed in a vessel, a printed wring board

flySrR 268¢ i Bt hepaldsoyaesel poRAdrt heaNessel pSedénted. 1In
to thereby deposit the solder powder on the

adBEKINES SrHFIRASH 64 P PRGOb £t RB Wi 1 Rards E@raégbsit the
pl acenment of sol der powder in the vessel, flying off

scQlddeoSRidier cROWHRY ook e BEE¥ENt @1 ed FldtheOBeposited
through tilting of the vessel so as to deposit the

solQedepdiydieri Prpkdee Nt £4 N0 10 d, r£ £1 £93€ QbpbBetion of the
deposited solder powder is prevented. Thus, reliable

soderasigdwiie0fcdhee sot €i€in@@Wwder can be attained. In
the nethod for producing a solder circuit board of 10

t he 1 egBAt et | fHr PROARICiREt Weblagrbedttuit board of
accommodated in the vessel may be disposed in a

thRO N UAEt 1 5T @h 16N, Meaas prahted ivwi®ing Bbattlabccommodated
devi ce, whereby the sol der powder can

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 sclder powder is placed in a vessel,
a printed wiring board is placed in the vessel, and the
vessel is 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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be deposited on both surfaces of the printed wring
board. In the nmethod for producing a solder circuit
board of 15 the present invention, a solder powder is
placed in a vessel, a printed wiring board is placed
in the vessel, and the vessel is vibrated to thereby
deposit the sol der powder onl3the tackiness-inparted
area of the wiring board. Through enploynent of the

BSGE of 0N, Oy i SabdoncPOUARG 2 Sat bne o

ove net p cing a solder

di\%:e:ﬁﬁ:%ﬁb @P%ﬂeogotlﬁ%&gilgo}?tli%r It Eé@@ii ar 4 hgoPaLPt @llspension

oard " accomro e" vessel nmay be

is ' n- t ta Nng,+6fi ib&8aPls bei
ol iFOSCH (g, B3N GAT SEbs el ChB oY ERENRIIUY éafds being

af?ﬁﬂﬁ?&E“iﬁ"1éﬁ%iﬁf&ifa&§§b°foﬁge aRbtRELd ¥ATi petedetermined

boar In an ernative nmethod, printed -15- wring

: ggﬁr : re held in an upright posture along the flow
o ré%tsll%n of the sol der powder |ayer or a sol der

suspﬁpsgﬂg HdP Ebtt iRQRfcithe ¥egselerWdirddir board of

Wi ring boards being arranged in parallel with one

tr@;?ﬁ?@geﬁf RLRABIEIJH Negheb vddsval §. phria flidieuIBt h@d sealable

produci ng a solder circuit board of the present

vddBeENt | Ok rduiteh VERSBbyhENnPr eferdll Wwess¥lal ablging off of the
vessel . Through enpl oynent of the vessel, flying off

sfddh ool fegapoydetustnebeptvbhieedpr evented. 10 In

the present invention, deposition of a sol der powder

ont ord hent apkiBess- 1FRAIN G S0l diio £ f Lot t oboar dolldler powder
onto the tackiness-imparted solder circuit Dboard is
preférably performed in ligquid. Through performing
depositioh of the solder powder in 1liquid, there can be
prevented deposition of the soldef powder on a non-tacky area
caused by static electricity and aggregation of the solder
powder caused by static electricity. Thus, fine-pitch
circuit 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 ligquid 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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preferably performed in |iquid. Through performng
deposition of the solder powder in liquid, there can
be prevented deposition of the solder powder on a
non-tacky area 15 caused by static electricity and
aggregation of the solder powder caused by static
electricity. Thus, fine-pitcl6-circuit boards and
sol der m cropowder can be enpl oyed. In the present

i AY@ALRON, FdeROphd S O I [ end 4y | 1 QUI G .

Oxpre?e%?bl3fperfor%%degﬁ%ﬁéfhgﬁgtﬁggggkﬂg+ﬂ%b eraeégygenled

1ibaifl ubdi zed 1i3Rniiqu] : Upon. depnsi 1 i . SOl ,
lgg\kderépr éeger%tllallur}dlqi ggp‘éggyﬁlgugﬂnti t ng‘%%@é}?%u%?ent S

prgfgggbqplbﬂgybygégﬂder powder content of 0.5 vol.%
to 10 vol.% nore preferably 3 vol.%to 8 vol.% 25

I'n The HEEESE HBYWARY UbpditRoSid | 28ptatAkdYMAMMAR] in the

is preferably perforned in water. I'n order to prevent

methbd edrlaprgAueingolfesopaubeiktihe boaidofad the present
deoxygenized |liquid or a liquid containing an

ingshticar e ¢ waesél | Sor Phetemabld taR @Vesh1dde powder and
sol der powder deposition apparatus enployed in the 5

primtbead #oFimg oBdtirtk 2 S8l dafl& r eUrbuld@ar@hoéht e printed
present invention has a vessel for accommpdating a

wis@hgerbgorgler aard iRtrblgdeW ringabadsfszomfal Nl@irection; a
t hrough which the printed wring boards are

methbhogucCetokn Pré&PehEonhal EhF&edh Ol Brid@Cchani $hef Ovessel,
preventing, through tilting of the vessel, 10 contact

cohebeenvebeewdhr i PHeboAl sn@ndbddieiSoldnl pOMIEekolder 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 spaée between a jig and the wiring boards is
prevented during placement of the wiring boards in the vessel,
whereby reliable placement of the wiring _boards can be
performed.

The treatment method of the present invention is
applicable not only to the aforementioned solder-precocated
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

present invention.
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during introduction of the wiring boards into the

vessel; and a nechanismfor tilting or vibrating the

vessel in a sealed or non-sealed state. Contact

between the wiring boards and the sol der powder

during introduction of the wiring boards 15 into the

vessel is prevented through t1Tting of the vessel,

‘'since plugging a space between a jig and the wiring

boar i r L ng t._of th i
boarﬁa}ga]%n%l? e%ﬁgﬁ,ﬂg%grecg?ﬁag Al e %]f aglé%\laﬁfgrigjfer powder

engifoyéd i N @%ﬂ“ﬁ%ﬁﬁgﬁbforpgﬁﬁﬁﬁﬂﬁgngégl%ggg%&e%ﬁg%git board

net hod of the present invention I's e no

o PN Ne tord Hen af Qﬁeaﬁmﬁn%ﬂcmh@.e Iz 9&»%93;‘%%% -Gt
b e S

oards, but also to other circuit boar avi ng bunp

Sﬁiﬁb£§¥LEQ§éa,QéthﬁLhalhdﬁyggég’a&?PSﬁQBhQCELigsed metals.
package) bonding, etc. Needless to say, these cCircuit
FRART ES ralcRndd pyict HeledaBelRe X ONGy S
circuit board of the %rggent Oi%nventll?%%%f?]i%wa%g%rsrbl eesxaunples
oDf priceitld s9MROsI td i 16 $ Ol e WRRWASY, - O%gic ]
inpthe nmet hod f or proéfﬁgéﬁfggggé dégﬁéfgghi$5bgg§% 0 erials
sudre BEeHHMUIAYAdEd ONshoghiuge 8y, PPrhaggnased, In-Bi-based
Sn- Pb- Ag- based, Sn- Pb- Bi - based, Sn-Pb-gi-%E?%ase aﬁd aseds
SISIERbdXedAs h B Ssed, Frameu 19ee80, Phsiras ! sn-nu-
of industrial wastes, exanples of preferred sol der
b oBrA+BDAGACh LIPS EY; f sReGERLALEA, S snS#SR /S based, sn-cu-
~Sn-1n-based, Sn-Bi-based, In-Ag-based, |n-Bi-based,
sﬁangabégﬁ&w,sﬁnA@gzha&@%edﬁvé&h@@$§§%b§§eép-@%&%L—Sb—based,
Sn- Au- based, Sn-Bi-Ag- Cu-based, Sn-Ge-based,
SrSBiBi SHEDaAs®sled SNSEHBi~Cu-Zn-based, Sn-Ag-Sb-based, Sn-Ag-

5q-}:}ased,

Sb-Zn-based, Sn-Ag-Cu-2Zn-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 63Sn/37Pb) as a typical example,
and 625n/36Pb/2Ag, 62.6Sn/37Pb/0.4Ag, 60Sn/40Pb, 50Sn/50Pb,
30Sn/70PDb, 258n/75Pb, 10Sn/88Pb/2Aqg, 46Sn/8Bi/46Pb,
57Sn/3Bi/40Fb, 425n/42Pb/14B1/22g, 455n/40Pb/15B4,
508n/32Pb/18Cd, 48Sn/521In, 435n/57Bi, 97In/3Ag, 583n/42In,
95In/5Bi, 60Sn/40Bi, 91Sn/9Zn, 96.55n/3.5Ag, 99.38n/0.7Cu,
955n/5Sb, 20Sn/80Au, 90Sn/10Ag,  90Sn/7.5Bi/2Ag/0.5Cu,

878n/3Cu, 998n/1Ge, 92Sn/7.5Bi/0.5Cu, 978n/2Cu/0.85b/0.2Ag,

85.58n/3.5Ag/12n, 95.58n/4Cu/0.5Ag, 525n/45Bi/38b,
518n/45Bi/3Sb/1Zn, 855n/10Bi/58b, 84Sn/10Bi/58b/1Zn,
88.25n/10Bi/0.8Cu/12n, 89Sn/4Ag/7Sb, 88Sn/4Ag/7Sb/1Zn,

98sSn/1Ag/1Sb, 975n/1Ag/18b/1Zn, 81.28n/2Ag/0.8Cu/6Zn,
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10 Sb- Ag- based, Sn- Ag-Zn-based, Sn-Cu- Ag-based,

Sn- Bi - Sb- based, Sn-Bi - Sb- Zn- based, Sn-Bi - Cu- Zn- based,
Sn- Ag- Sb- based, Sn-Ag- Sb-Zn-based, Sn-Ag-Cu-Zn-based
and Sn-Zn-Bi -based netals. Specific exanples of the
above conpositions include an eutectic solder of Sn
(63 mass% and Pb (37 nass) - 185 (herei nafter

abbrevi ated as 63Sn/ 37Pb) as a typical exanple, and

I b7 OB AR D sy e, 1n e

pré8efi8Bii /4Rl o 7 SHARI / A PNie A2PERRERS 14BhL A, different
45Sn/ 40Pb/ 1 5B, 5CSn/32Pb/l8Cd Sn/ 521 n, 43Sn/57Bi ,

/s A 4 / ' S
RGN BN L ATy SEBor sore

spgg§g/IOAg 90Sn/ 7. 5Bi / 2Ag/ 0. 5Cu, 97Sn/ 3Cu, 99Sn/ | Ce,
92Sn/ 7. 5Bi /0. 5Cu, 97Sn/ 2Cu/ 0. 8Sb/ 0. 2Ag,

95. WY B9/ k&N de S c@.%ﬂ@/lgoéﬁg 0F2IHASH &3St invention
51Sn/ 45Bi / 3Sb/ | Zzn, 85Sn/ |1 OBI / 5Sb, 84Sn/| OBi /5Sb/| Zn,

1525 §8r LSRELGBIY %@é"gf g Athelrs, a Pb-free solder,
885N/ 4Ag] 750/ | Zn, 9BSn/ | Agl | Sb. 97Sn/ | Ag/ T Sb/ | Zn.

pa®i€81/a3AG/ §9Eé§gﬂl 18- 5898848 AN 3B , s868pL84N/ HHbm Sn-Zn
and 89.1Sn/2Ag/0.9Cu/8Zn. In the present invention,

an@brsn-soh-dey , p@@ﬁab& hoatipar st fif€r eah wonpesetednstomy level
be enployed in conbination of two or nore species. 5

al¥ber td@usehUent CitikCUihe beafdodf tofpresent wheentamnSn-Pb-
is fabricated by use of, anong others, a Pb-free

baselddefolddaris cemplbyepr. ef ehableforesolitay mbhoyed parts have
selected from Sn-Zn and Sn-Zn-Bi, reflow tenperature

a CBpobenbenerssrvoca l1evRd, 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 1is
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 pm, 45 to 22 um, and 38 to 22 um, based on
classification as stipulated by Japanese Industrial Standards
(JIS), and balls having a size of B0 um or more. Generally,
the mean particle size of the solder 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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al nost equivalent to the refl ow tenperature when an

Sn-Pb 10 based solder is enployed. Therefore, the

nount ed parts have a prolonged service |life, and a

variety of parts may be nounted. The thickness of the

sol der filmcan be regulated _through changing the

particle size of the sol der pﬁ%uer. 15 Therefore, the

particle size of the solder powder is determned in
pRAGEOIEANCS £M thet Neok L EKNESSu D oo h‘issoﬁgsgloggﬁt '8 rPowder

| ayer to be provided. For exanple, the solder powder

T&ﬁ{ﬁdﬁzﬁfi SEAREbEGK ' OMEATRRG p%/wef'f»hé‘aVéB@iB%g“ e Powder
sizes of 63 to 22 um 45 to 22 pm and 38 to 22 pm

Téﬁﬁﬁﬁhdgy2§%§£ﬁ§sbﬁﬁc@33¥1ﬁ@ f§i98lﬁte@O@X JapAREHS caily, a

I ndustrial andards (JI'S), and balTs having a size
sAuBbPMAr Wi ¢h SCpdldy, ist RS B Rr §5Cl & 3&E to pass

of the sol der powder of the present 1nvention may be

tﬁkﬁdﬁﬂﬁnﬁﬂcEB?gHQB a giRigb s $hi PW atepd¥atdtS wall, and

enpl oyi ng a standard sieve and a bal ance.

diX ficfdtde VB Yol @Ot 1 64 0SEERE SthABECLBRALYES Sp te sides of
el ectrozone nethod, or a method enploying a ul ter

LI U @Fopdie Heiemkayededlheneh@bPrinei Phet k16h@ize of the
Coul ter counter is disclosed in "Powder Technol ogy

pdRIdiboDK" defe@iras ey, Thee Soshet HufbePoOWerpadecBNeEOtYving a
Japan, 2nd ed., p. 19 to p. 20). Specifically, a

spdition igapmti€le a poveEler el spaf sedidtSergits®@dl taat  high
pass 5 through m cropores provided in a separator
remtdduciisi 1 Ot § f ermncandsn epgetictal sigei srarte RRIWRAN powder

opposite sides of the mcropores is nmeasured, whereby
of hiehpapiesert Sin@ehtibhe 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 electronic 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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powder is determ ned. Percent nunber of particles
having a specific particle size can be determ ned at
high 10 reproduci bility. The nean particle size of the
sol der powder of the present invention may be

determ ned t hrough the above_ . nethod. The sol der
circuit board produced accoTthg to the present
invention is suitably adapted to a nounting nethod 15

a s6LHYE BYreusteDbdfrd| 851 @l 864 SALEUBARS kPhedMbthod of the
step of bonding the electronic parts through reflow ng

préssnt defivehieione¥anpréntangolodera pasidet SoaPPéi eFor example,
t hrough screen printing or a simlar technique, onto

than svleeof gt esolider appl et oPOAr th PIREIGRH area of the
according to the present invention, to which 20 area

cimmubt ephtoerf. paghbssghenbeybosdedtrohg RGO MEh as chip
part is placed; and the circuit board is heated so as

elémemes t anddoFBowhdchy hbbe belegiesol@ededepyyididithb reflowed
the sol der paste, whereby the electronic part is

thhomgledthe mbehodr effi theopieseBendntentimtarg)pladiced on the
el ectronic parts onto a solder 25 circuit board nay

sob#epepasterdredr ofighhef eirexatppatticie, fyiflasked by solder-
nmounti ng technique (SMI). In the nmounting techni que,

bon@rg aaddl date cklevttohdar dartprivyi sednshraofigh te€low heat
net hod of the present invention or printing of a

sosnteler [Esimplésr ekanpféow theasolstrirgast enmiployed in the
applied onto a desired area of the <circuit pattern.

teGubsggechhb}udel ecthioni eipafiugnawe) am CTRpfhrakesentss vapor
and QFP whi ch have been sol der-deposited or refl owed

condensabi ohe scddead nef dfwapaessntndneentignt abeapl aneiering
on the

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 915Sn/9Zn,
89Sn/8Zn/3Bi or 86Sn/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 performed at 210
to 230°C, preferably 210 to 220°C, for 30 to 60 seconds,
preférably 30 to 40 seconds. In cases where other alloys are
employed, reflow temperature is +20 to +50°C higher than the
nelting point of the alloy employed, preferably +20 to +30°C

higher than the melting point, and the same preliminary

heating temperature, heating time and reflowing time as
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sol der paste area of the circuit pattern, followed by
sol der- bonding all the electronic parts by neans of a
refl ow heat source. Exanpl es of reflow heat sources
enpl oyed in the 10 technique include a hot air

furnace, an IR furnace, a vapor condensation

sol dering apparatus and a |+6ht beam sol dering
apparatus. In the present invention, the refl ow

SP?EQEEé?dgﬁ°V?F@§9r%%déﬂﬁﬁﬁgé&”Mitions dependi ng upon

e solder a ti1'on. When an Sn- Zn- based

al | ?}ﬂesu‘élfg@%m%%%l/o%a ?%?F;Yrdzﬁn/ .cégigmgzﬁ‘é(s%erfomed

is enpl oyed, two steps o nary heati’hg and

un&&E! %"ﬂ‘d}%g"érﬁegi“?fﬁ{ ahy_pergodgede bl td Sf%%%%rmed under

prelimnary ting is perforned at 130 to

niQfsgéﬁ?blt)Séé(lﬂr%gqéeﬁgg%%r{l]%‘;p@%%% Ohd40a8e6ad%en “dntent of 5

preferably 60 to lowng is perforned at

vo218 40 73Q6, %féféﬁ%y%/ﬂ@.éov%%@@ 6Pr 13340 6@nder such

seconds, preferably 30 to 40 seconds. In cases where

coREfEE oRkl OWFe B 81 BIPY OV, thEel I dmeiahureesSed0to the
to +50C ﬁlgher than the nelting point of the alloy

so8ARLO¥ed cupkehiar abhuntdd 1 BMpAediwhed tdslowieg in air,

melting point, and the sane prelimnary heating

anfenpeatur 80103t | BG 1NIg™® Al odedg témBufSng2lreliable
speci fi ed above may be enpl oyed. The aforenenti oned
tregthewtrprocess may be perfornmed wunder nitrogen or in
air. Wien reflow is perfornmed under nitrogen, the

ni t 50BeR RieMIR/)Er €hkassaNdexy Jeir €00t ebodifd 5 i Veboled to
or less, preferably 0.5 vol.%or |ess. Under such
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 1is wused in the
electronic parts mounting method of the present invention,
and specific examples include LSIs, resistors, capacitors,
tranhsducers, inductors, filters, oscillators and vibrators.
The present inveﬁtion 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 bocard 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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conditions, wettability of the solder with respect to

the solder circuit is enhanced as conpared with

reflowing in air, and fewer solder balls are

produced, ensuring reliable treatnent. 10

Subsequently, the solder circuit board is cooled to

t hereby conpl ete surface noud2mg. In the nethod for

produci ng an el ectroni c-part-bonded product through

surfmgce 4 i1ng, = ong] f n .

SopiEF ST, BRELEI ML gBFBCLS B LSERRIEN (3, in
wHIHH 11Hd 6!(11'5‘1%91'89@% i3 trRAsegnanrine;gl s%ya%@en atom,

part which s used 'n the electfonic parts nounfing

wd il ffed NG, PSS CRA rh NYENS | RBss320GueBRS! EbGution, and the

exanpl es i nclude LSI's, resistors, capacitors,
pH [N SERECES1 1t DIHC WAES ad il tS t LS IhBL T Hi8Adacetic acid.

vibrators. The present invention wll next be
THESCERRED ik ARG  2GubblB M & £58UEs4 iRy@PPIRS:  compound
whi ch shoul'd not be construed as [imting the

sd1MEIYA Qs heegted Evxamie .l APrdvded YrihP8dbRakdng board
having a m ni num el ectrode gap 25 of 50 pm was

wHidd | Gabedpedhe CUMIEA | WAL tH I Gl ta@hedbE HW¥dFdhloric acid
board was fornmed from copper. -22- "An im dazole

sc1AANd waepr eaRBreddbyihoryRk a tadkinds Mingdh tten Rl 2ompound
al kyl group is Cl1H23 and Rl11 is a hydrogen atom was

s idred fol tHerdOr migfut2dyBSHteraHOOUS $aLUY Ofub&Psnce was
the pH of the solution was adjusted to about 4 with

praselddd as dehd ddspéhusipepddced aqueous
t acki ness-inparting conpound

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 ¥ 120 mm) having an inlet through which the printed wiring
board was to be introduced in a horizontal direction. Into
the vessel, a solder powder (about 400 g) of 96.5Sn/3.5Ag
{mean particle size: 20 um, 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 was heated to 40C. The above printed wring

board which had been treated with an aqueous

hydrochloric acid solution was inmersed in the

t acki ness-inparting conpound solution for three:

m nut es, whereby a tacky substance was 10 provi ded on

the copper circuit. Subsequemddy, the printed wiring

board was placed into a solder powder deposition

ap t S h N ' rald1€ a i e

a \egége#fiﬁﬁﬁér %g?'rjfgl si'ﬂg%sl?dlz%aoéqn%—r?@&"igg Hr#?’nmx[&%ieg aratus,

Vi [ r j ri A 1 ]

arE%‘a!r.ggh@ﬂy wagstéh%&mgggiacygiﬁ \ggﬁef), rquqowgirdrggs( drying the

was to ori zont al i on.

pﬂfﬂgédt¢§&§ﬁ§s ard.sol der powder (about 400 g) of
96. 55n/ 3. 5Ag ?nean particle size: 20 pm as

det efl‘ti%g?f’%ﬁﬁeﬂe $i%lg DoddSNPlE AKAc¥@SIhNEROGERd at 240°C

such e sol der powder deposition apparatus was

td | khededy afeif PIRYERLI1GRIH apbwdlrbetyeretie sSOkgeler thin
powder and the wiring board. After placenent of the

13¥dr NGEbOH Gy 3 MEASOLHE! RO &ePasl ldbsed area of the

apparatus, the vessel was tilted right and left at an

cotpe c0tcdftf A 1D sREORAEssWRE aeiyoithezgolfler MRWdRInductor

was deposited on the printed wring board. One cycle
bPiddé | 4+ Nehe 2Pi YBSwES! €bFmaEd 110 thak@ol graC cirkdritihe
printed wiring board was renoved fromthe apparatus,
and lightly washed with pure water, followed by drying
the printed wiring board. The printed wring board
EX@fpdaged in an oven at 240C 5 to thereby nelt the
sol der powder, whereby a solder thin

Into the powder deposition apparatus employed in
Example 1, solder balls (400 g) formed of 96.5Sn/3.5Ag and
having a mean particle size of 80 um and pure water {oxygen
content: 1 ppm or less) (1.2 {) were added. A printed wiring
board having an electrode diameter of 100 um 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 um.

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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| ayer of 96.5Sn/3.5Ag was forned on an exposed area of
the copper circuit in a thickness of about 20 pm No
conductor bridge or the |like was formed in the solder
circuit. 10 Exanple 2: Into the powder deposition
apparatus enployed in Exanple 1, solder balls (400 g)
formed of 96.5Sn/3.5Ag and -R4ving a nean particle
size of 80 pmand pure water (oxygen content: 1 ppm

ar%é bess) §€?§%53t¥eﬁsafﬂgeﬁepéfﬁ%g EF%W@&idEklﬁbQQ@%ddn the

aving an ectrode dianeter o pm was 1 ntroduce

tabRl Ackhe 1¥Rsstedfaddle; ARANA 416ing" yResal w13 d
Ciited. right and 1 e an%éﬁ%%&o?h%g,s TRl wittng boar

soS@sdefo ppwder +essdegesi ted HeAdy PELPREG VWEE1der circuit,
board. Subsequently, a solder bunp was forned through

evkfe 5AMEa ZRiddeat Eitcest e, N P! @ikcuit between
whereby a sol der bunp of 96.5Sn/3.5Ag was formed on

adgBcexnposeth@E£a Qhilthe WAPREN otbierGdisle ie achiisebnasy solder
of about 50 inn. Industrial Applicability: 25 In the

meFRULNOGADrHEr QARG L el SBETOREEdST Wbldirei0aF sl iability of
including inparting tackiness to a surface of a

theebbuReReS &b Irdr cPf@di ©¥fpsapdbskr 2bRakRabdy enhanced. As
depositing a sol der powder on the tackiness-inparted

a anexuland henérag dae priat edenwiizBa bear dsmsDlasite, high-
nelt the solder to thereby forma solder circuit,

re¢iebility raimtei€ibsatd RRLERr hasShomimiteubircuit pattern
bet ween 5 adj acent traces, which would otherw se be

andaused wyighl deYect®dmlic GRirte efafeeld velyhapkeidit ednhanced
whereby reliability of

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.



t he produced solder circuit board is remarkably
enhanced. As a result, there can be realized a
smal | -size, high- reliability circuit board which has
a mnute circuit pattern 10 and on which el ectronic
parts having remarkably enhag ed reliability are
mount ed. Thus, the invention srovides an electronic
circuit board, a high-reliability electronic-part-
nmount ed circuit board whi chpmesisi zes hi gh nounting
density, and el ectronics devices of excellent
characteristics. -25- CLAIMS 1. A nethod for
produci ng a solder circuit board conprising the steps
of : impart inngmkankinessr t @ravdudinaceaofsdl dandedticugt board
circuit electrode provided on a printed wring board
cdnpri¥ing aHackidessof nparted area; depositing sol der
powder on the tackiness-inparted area; and heating
t he impatethav rtagkbnesd seoas at o swetfiadehe of5ol @ler copductive
thereby forma solder circuit; wherein the sol der
ciponler éBeptasde pnoaitiedseh, at lperimpeidtvweid g ibeard to form
board havi ng the el ectrode whose surface has been
a itgpEcirest sv ivpdsiodd nessa s pl aced in the vessel, and
the vessel is tilted right and left to thereb .
depodépos heisgl depldpowd@owgiert hen ackidestarkpappedimparted
area. 2. A nmethod for producing a solder circuit board
amEoraidg to claim1l, wherein the vessel is tilted

ri ght 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 right and left 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 c¢ircuit board
according to any one of claims 1 to 2, wherein the vessel is

a sealable vessel.



left so that the sol der powder is brought into contact
wth both surfaces of the printed wiring board to
t hereby deposit the sol der powder on the
tacki ness-inparted area. 3. A nethod for producing a
solder circuit board according to any one of clains 1
to 2, wherein the vessel is ™4 seal able vessel. -26-
4. A method for producing a solder circuit board
according to any one of clainms 1 to 3, wherein the
sol der powder is dispersed in a liquid in the vessel.
5. Agethody f gethoadUEbAg rcldigig Chr cabldédpardrcuit board
according to claim4, wherein the%icund is a
adesxypenated arly qghd. oF Adamphdod fry Pyoelweredna the solder
solder circuit board according to any one of clains 1
pdwadr Idedtspetded ehhedligapioys ehsol-desepowder
deposi tion apparatus; the apparatus conprising a
vessed. f or mceemtdat fag prahueimgpoadesobder primped board
Wi ring boards, an inlet through which the printed
aydsidpndoapds:latin i 0f r etiecedn ntlee t héquedsdls, a deoxygenated
mechani sm for preventing, through tilting of the
li@pssel , contact between the wiring boards and the
sol der powder during introduction of the wring
boards into the vessel, and a nechanismfor tilting
or vibrating the vessel in a sealed or non-sealed
st at €. t he ZJr metthegl WEokngieduaingr @ heplder guircuit board
upri ght posture in the sol der powder deposition
aappRdbngs tonany t hee Wi i alaboar ds Wei hg ahesifgey fhe method
parallel with one another at
employs a solder 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
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 is tilted so as to
prevent contact between the solder powder and thé wiring
boards, tilting of the vessel is reversed, to thereby bring
the solder powder into contact with the wiring boards, and

the vegsgsel is tilted or vibrated.




predeterm ned intervals, and the vessel is tilted so
as to prevent contact between the sol der 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
vi brated. -27- 7. A solder cif¥’cuit board produced
t hrough the method according to any one of clains 1 to
6. 8. An electronic circuit conponent fabricated by
I ncorporating, into a printed circuit board, the
sol dey. cirgui gobgard pieduced bbaeughpibaudethodhrough the
according to any one of clains 1 to 6. 9. A sol der
meenear adepeai hgohoappg ahes offorlachpl ayfenk.in the
nmet hod according to any one of clainms 1 to 5,
conprising: a vessel for accommopdating a sol der powder
and printed wring boards; an inlet through which the
printed w rang doettisonte ¢intewilicetbnpurerithe fedssielated by
in a horizontal direction; a nechanismfor preventing,
ihboppgbatihyi ngintot he pebsedd ocoitacit bdtasesd, t Hdie solder
Wi ring boards and the sol der powder during
ciptubtdutidaomd oprodecadr ithgdugdr dshe nmethbd amswaiing to any
and a nechanismfor tilting or vibrating the vessel in
one ofatédime Momoséal ed state.

9. A solder powder deposition  apparatus for
employment in the method according to any one of claims 1 to
5, 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 the
vessel; and

a mechanism for tilting or vibrating the vessel in a

sealed or non-sealed state.




