DESCRI PTI ON METHOD OF PRODUCI NG CONDUCTI VE ClI RCU T
BOARD Cross Reference to Rel ated Application: This

wappkiocses on is an application filed under 35 RCBIR2007/073730
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111(a) claimng the benefit pursuant to 35 U S.C 1
19(e) (1) of the filing date of1Japanese Patent
Application No. 2006-326655 filed Decenber 4, 2006
pursuant to 35 U . S.C. 11l (b). Technical Field: The
present invention rel at esDESCRIFEIONd of producing a
solder circuit board. Mre specifically, the invention
relates to a nethod of producing a conductive circuit

bagr THOWEF PRODUSNG €oNBYETIVE FIRCTET BhARBE surface
of a fine conductive circuit on a printed wring

board. Background Art: In recent years, printed wring

ggggsgske rénce(f%i{%fsﬁlteg%?“er ns forned on an insul ator

lication:
rate suc pafl% substrate, a ceramc

subst rBlie application$ ah a@pb&&ﬂbﬁtfﬂe@ Qﬂﬂ@d3 M1 $1Ca §pl BEJ tlaiming the
or the |i ke have been devel oped t he techni que of

it rpraesete ohl U-8iG-chl k%e)by) §6|th@ rﬁlmg éa@cpf dapanese Patent
gggpﬂ&%ﬁd bl6e-555 %\ﬁl&eﬁec %Bes ﬁguaﬁ{vtogsr%n% C. §111(b).

stors, and condensers t I'rc
been widely used. To bond the Iead tern1na|s of such
onponents to predeterm ned sites on the

electro
Lr %m‘%aptﬁl‘fern in general, a thin layer of a solder
' s forprdp ﬂeEbr@Wﬁ@n ‘Pélattep%o aYhdiRGe oPBrcﬁu&gg%u&)tlde\fecugmt board.

circuit On a board, a sol der paste or S prin
oMare ,Spﬁmfm&liy,eﬂhmlmtleh eclaten o e mﬁbhmbnﬁpmduang arvouditatigte circuit
i ded ol.der

b RSB RT t umwbe o2 A b Bl B on s

epfindell wafinSBd@r connections. Recently there has been

a demand for solder circuit boards of finer pitch for
Background Art:

In recent years, printed wiring boards with circuit patterns formed on an
insulator substrate such as a plastic substrate, a ceramic substrate, or a metal substrate
coated with a plastic or the like have been developed, and the technique of creating
electronic circuits by soldering electronic components like IC devices, semiconductor
chips, resistors, and condensers on the circuit pattern has been widely used.

To bond the lead terminals of such electronic components to predetermined sites
on the circuit pattern, in general, a thin layer of a solder is formed in advance on the
surface of a conductive circuit on a board, a solder paste or flux is printed on it,
predetermined electronic components are mounted at the decided positions, and the thin
solder layer or the thin solder layer and solder paste are reflowed to establish solder
connections.

Recently there has been a demand for solder circuit boards of finer pitch for
miniaturizing electronic products. Many fine pitch components such as 0.3 mm pitch
QFP (Quad Flat Package) LSIs and CSPs (Chip Size Packages), and 0.15 mm pitch

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



m niaturizing electronic products. Many fine pitch
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mm pitch FCs (Flip Chips) are nounted. Therefore, very

fine and accurate solder circuptpatterns that can
accommodat e such fine pitch are being demanded in

sol der circuit boards. Methods such as plating, HAL

( blatterds that ewelatcvgymodand syathi fiid pigchhvatehbeing dsinendzl in solder circuit
sgldgr powder and then reflowng it are used to form

t RB38®] der circuit made of a solder filmon a printed

Wi ring n lavelidHU : :

Bl a1 e R AL BIGONIT v A P it paste of
t boldér movdéernd ther reflonting dase aedite fomytha sbidaecipivitahade of a solder

pattern is difficuylt w the HAL nethod. or. the. sol der

oAb S e yrin e AV B GHE T EHEVLULE Plating method,
ChowedrSitNotdiffialithi B tahidkUsNEersiay®, Adereat ia8RiePhg a fine pitch
aligning the circuit pattern, etc, which conprises

i ppEere isdficadiryiteds HAL method or tlacsoldst paste pristirg method.

circui ' Wy board t hrou a_ reaction .

i e BT BERRE ¥4 SRR sl Bl gpracon of
paligitiig the difeeis Pattét ketc, petitls compribel BpPartiB@tdcRigredsno the surface of a
printed wiring board to nelt the solder and formthe )
SEPRBICYG ceE onna Prigtsdnwiing: beard dthreuahep regciipn with a tackiness-

i I i3 /a ' ' i_r G o
AR AR AEhTs Z8 3 O kel LRDEE106 i hein
sitreppented ouiedgr wanhio el tw mrider aiet fioyn thee sofderhoidouit, has been

di,sc] os in JP-A HEl 07- er, since a solder
oOikelard Gl (Shctampin o5k - HBd by s dry

pr ocesHightyirdlidbRi BRehif8aras AL Me! dokfer LdMRUR OPaRFns formed by a
powder getting attached by static electricity to parts
whigrpde procgdurpsen be gowrpeelidethy thermethod flistlosedoiovideA HEI 07-7244.
e al | of whi prevent th roducti on,of hi gh .
7wl offce ity PRBAFD Ak o1 §iieR B S0 oy prgees, i
t AetiuAVEER! problesisaiker e sbider powaentettify aithéheld By Qakk electricity to
earlier applied for patent(s) for a nethod of '

aPihE Mhe # henaioledeiredy soatiering 1of dhgypowdete etep pld @f ychictpprevent the
i i O | TN rd.i L UEL -

o BRTRRASOBY AL BN MARAR Y ek fiftion of thppowder
tot heTberefoas ehopresent .inventor(s) had earlier applied for patent(s) for a method

of attaching the solder powder through a wet process, by immersing a printed wiring
board in a slurry containing solder powder to attach the solder powder to the surface of
a conductive circuit that has been made tacky (refer, for example, to JP-A 2006-
278650).

In the method, described in JP-A 2006-278650, of immersing the printed wiring
board in a solder powder slurry to attach the solder powder on the surface of a
conductive circuit that has been made tacky, the solder powder becomes buoyant in the
slurry, which reduces its adhesive power compared to the dry process. Therefore, the
present inventor(s) applied for patent(s) for a method of firmly attaching a solder

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



a conductive circuit that has been nmade tacky (refer,
for exanple, to JP-A 2006- 278650). In the nethod,

waleasiosdsesl i n JP- A 2006- 278650, of i nmersing tPET/JP2007/073730
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printed wiring board in a solder powder slurry to

attach the sol der powder on the surface of a

conductive circuit that has been nmade tacky, the

sol der powder becones buoyant in the slurry, which

r sdldergeowdes sladiyasiwidclp pressure asrpgplied td ohd Slerrdr(sefer, for example, to

pr.ocess. Therefqre,.  the esent inventor(s) applied
U‘FSB%@W‘P% %ﬁ) gaZO,quZﬁgé}ng firmy attaching a
SO| der TIROMERHd Wsdbeli $n ?fﬁe g)egl'ﬂ'cﬁt%rfs th@tA%ﬁﬁ 5‘3?@3”5 enabled firm

made tacky, by the use of di spenser of aso
pattatbmest ofrthy soldenyriveder po esrsluctve drcappglaited Howehe, there has been

urr refer, for exa cifi atlon
S 5B s s he SEURL 10 SliEEPPBER M the Surface of the
s peraduttiveaditcif ontthe pHnfdd30iGag 264335 TRRAD beshuké F1¥ method described
att achrrent of the solder powder to conductive circuit

pHY IE5A 290334835 erwieysHiadevireekke, & dispensen te @wbmly thessdlder powder
t E‘lﬁ‘;rgq? H’Q:t deVlce slc':]z?nséﬁl: ?l?rlfacg%%% uprfh& \%?rﬁ% boar rd, eg there is variation

sur ce of the conductive circ

winr thegschordngl spdddi of the dwi@useint the sﬁpplb}qﬁeﬂ;ﬁ&cfd bRddikpenser, etc,
JP A 2005- 261835 enpl oys a device |1ke a dispenser to
Whishyrapics vabptipey in faous) elrthg selder provdse tachod @arfbe tacky parts

tBPt_h%%xﬁcﬁféﬁveo&Béu'&e printed wiring board, and there is

variation 1n the scanning speed of the device or in
t he - suPE purpoessfithe prersenthavehtlspenmeprov&lbca, methiod hof rectifying parts

oY S BRSO GBS ER it Fwhed Bidrqducing the

Thgiavieh RRSRe Qﬁloﬁﬁteoﬁﬂhgss%mter 'pBN/ﬁE}I zit&ﬁhédsmt fhePABANAER & the solder
nmet hod of rectifyi n% parts of a solder circuit where

afir¢uits aid thgs eglve said probledsr i s attached and
reducing the variation in the anmount of the sol der
powder attached in the formation of the sol der

c Diselostire ik Inkergiono! ve t he af oresai d probl ens.
Di scl osure of the Invention: The present inventors
ar ri vebheapressnk inyeBOshRTIved ahthe dresart mvension|as agfesult of painstaking

pmv@ﬂg%b&galmed at solving the aforesaid problems. In short, the present invention
relates to the following.

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

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

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

wherein solder balls are used as the solder powder.



i nvestigations ainmed at solving the aforesaid
problens. In short, the present invention relates to

wo b@setskowi ng. (1) A nethod of producing a coPd@R200%073730
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circuit board conprising inparting tackiness to a

surface of a conductive circuif on a printed wiring

board, supplying a slurry containing sol der powder to

said tacky area to attach the sol der powder thereto,

and t h@n Theaiethgl sfaprddywinghi ecnduictivegirdudtebddrd acosrdiig tdéne of (1)
solésr to.forma solder circuit, further conprising

i FaPt WREGEIP ACRFHHER BINCeIte s uped trattasfethe splder Powvdetyi t

thus f [ .Gl : -
sol der A antadt of B¥EuERe £ BUICRLE ThoR R Smprtfyg imparting
s tackinpsr tosg swafede gl at comgutthe cioduiteon panierd woingelmdard, ysupplying a

the solder.cirguit. The, net hod of prqdyci ng a

OB P PUITS T onEt tp Sk Bk Aigauto afaoh eralie) pow e thereto
t @k tHRR hathrfy éa'i’cp?fiﬁt%d vAYin@BBAIICBLhaD tHf soffek 48 Forbd ¥Xelder circuit,
(3) The nmethod of producing a conductive circuit board

aﬁéﬁ]ﬁﬂ pcngllnﬂ&iulg agp\legng @29lﬂemt€etbrpr?§® pﬂfme spllet eircauiteghusfodmed that
ag_the .solgder owaer . T t hod .0 r oduci
it ROl G EEELEE b LB PRAGIEE 1B o Rt i f sotder paste

( B rectify@h@iolder citagittum pi ncette is used to attach the
sol der s)ovvder. (5) A nmethod of producing a conductive

ci r cui €©) bBhgr tetodpel grasycingparcondistive ciicyiskoard agcording to (5),

s%@% aQifs%ﬁ?&qgﬂ%&%&})\éﬁ?@itﬁgwlaer%gstg printed wiring

boar sup I'n contal ni ng sol der powder to

sai d t@gHhe anetteod af @mbddwiy & benduotidecirquinvistard hdverdiigio one of (1)
and thepn heating.said printed wiring board to. nelt the

sHl ther “igerdpfrrien aletheseldenfq forpyiherreldet GHigHs andhgelting of the
apRlid BrRiBM Lk SBRSH Girdd d?@?)?ﬁor%edu?% térﬁhétislg[&ﬂthﬁgﬂg'zb to 50°C

thus fornmed that have an insufficient anou

s bigtier than thaahadting pentesfdhe soddermlibyi ng t he sol der paste

to rectjfy the solder cirgcuit, ( The th of )

pr odu_c*lheg PEESER N AUERT Ve eé‘?l?clgﬁitbe bfggrf‘%“%g‘gr%’?‘ﬁ’é lgerg 59f uniform
WiREkless én 6 ipBiRRASRIring S odfPthat RaPPBink cildgit PAt&BIanBaRkBte bumps.
(7) The method of producing a conductive cCircuit board

aBeeavge Y thds, othe eifcuit poard mounted with electronic components can be

miniaturized and made highly reliable, which enables providing electronic devices with

superior characteristics.

Brief Description of Drawings:
FIG. 1 is an example of a dispenser for solder powder slurry of the present
invention; and

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

Best Mode for carrying out the Invention:

The present invention is described below, according to the sequence of the
production process.

The printed wiring boards relevant to the present invention are one-sided printed

wiring boards, two-sided printed wiring boards, multilayered printed wiring boards,



to (6), wherein the nelting of the solder to formthe
solder circuit and nelting of the solder for

WO emmBioéses1g t he sol der circuit are perfornmed aPCEJIP2007/073730
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tenperature that is 20 to 500C hi gher than the nelting

poi nt of the solder alloy. The5present invention

enabl es the formati on of solder |layers of uniform

thi ckness on a printed wiring board that has a fine

cflexiblet pipeted evinng hdands,nont thetiep svhidde banes beenf priehiarsd byherming a

¢ Icfrc%i‘t:,ﬁa&eﬂf lirng% gog%?rﬁagéveﬁpagﬁn@tl{kg ln : rg%tgf; TR e%{]msu gtmg substrate
emabé 6SplastRY ki Bh 684sk Tabric, BF0KyGeSnWnpbleghties rp'a'Q_ér a lammate of
characteristics. Brief Description of Draw ngs

i 3 caramig psiter Gubsiray epenmieal sheet.sol @l@aetﬁioba;ermmml rc)ﬂated with
o{)lagtﬂ:e oP r&?ﬁﬂltc% 4 Qt\éentA(P [ ﬁr%Fl dltlElL G'[he u+v§g c{éﬁn@Be&g?lled to the

a‘’vacuum pi nce ng a so

Matechfnent efdCriyiardy, cotidetidaes, tasiseots,icoils, vhiistofy, Barethips, wafers, etc.
invention is, describe belom1 accordi ng_to t he
sequena®opg these 16inATeiarabl 1o usg thespresenk inyentiortp Grepterymps for

b r t e- si ded

SRR IR 08 SR E] SREDSEL TP AL Rl

boar dsl;n therIpréskrtyievatiopy tankieessvik nmpgtdnb@riﬂis shifaoei diff the conductive
i nt.ed ri boar ds r .the li ch have

DFERE 2R b5 v rited PALFY bR oHeheitesiston Wit a tackiness-

C ishisehd E&nﬁ&hﬁr laddoldelr ‘ffév@em%t ﬁ'tach@d fo & t%@k)l' Aed] 8hd B printed
substrate made of plastic, plastic film glass fabric,

eping haasd is-hientsd éoymalt st soddes to fiest fcam msstlder ddyea ou dheagiicoit board.
o NEoorRb 58 e, B e Syl lBRE 135 o et

mat er i

f Homeldil $he E(hﬁlubmrlsi‘ﬂiatd?lﬁl e fotbiemaed kb %Gpﬁéi) ihhae present invention.
attachnent of I C hoards, condensers, resistors, co

vARY opfuctive anaterigli the surfaseep Whishceanbg mipde Hade, by tthq gackiness-
PLESSADL BebsF GO Tl SR RS ok e
( Shbispn&isaenfaadkalye n, Ni-Au, solder alloys, etc.

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

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

formula (1):



In the present invention, tackiness is inparted to the
surface of the conductive circuit on the aforesaid

w@eiosnes2s ri ng board though a reaction w th aPCT/JP2007/073730
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t acki nessinparti ng conpound, a sol der powder is

attached to the tacky area, and the printed wring

board is heated to nmelt the solder to first forma
sol der layer on the circuit board. Copper is used in
nost cases as a conductive material to forma circuit.
However, the conductive material is not limted to
copper -in the preseﬁgiin ntion. Any conductive
materi al tire3surface, of ich can be nmade tacky by the
' 9 di scussed | ater can be

used. Exanpl es| 0 mat erjjal s are substances

i — Au, soﬂder al | ofs) etc.
partiHg conpounds in the
present inventiaq cl ude naphthotri azol e derivatives,
benzotriazoIeRgerivatives, i m dazol e derivatives,
benzi m dazol e"deri vatives, nercaptobenozothi azol e
derivatives, and benzothi azole thiofatty acid

AR AT G RE AERERT RSB L BN 5451 v o

| apalkbxy geKiptastgt I0to0ld) piefe@bgLTtd MR cdiBéEhtomlsSF aBr, Cl, I, a cyano

well. In the present invention, the benzotriazole

d8TAUD RN AFRIND ETqUPp P HHAOWY) general fornul a

(1) : whegsd 0 f -0, R4 ' ts

a hydr ogﬁatﬂgﬁgﬁnﬁo%ndegllv ﬁ{ﬂ% lg?e J%gggﬁgg%g{‘%{ﬁlx@’ﬁg‘?%ﬁgf

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

Br, d, I, a cyano group, an am no group, or an OH

group. The napthotriazole derivative is represented by

general fornRI7a (2) R &herRin eagh of RS to RO

i ndependent |y regpresge qgen atom an al kyl

group or an al ke NQLHT™ hayg N g 16, preferably 5

to 16 carhpg o a”cyan? group, an

am no group, The i nilldazot%’ deri vati ve
ot B) : HC - NH

R5

wherein each of R5 to R10 independently represents a hydrogen atom, an alkyl group
or an alkoxy group having 1 to 16, preferably 5 to 16 carbon atoms, F, Br, Cl, I, a
cyano group, an amino group, or an OH group. |

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



RI'l CCRI 2 ( 3) \ / Nwherein each of Rl | and
RI 2 independently represents a hydrogen atom an

wa@bdogloegeoup or an al koxy group having 1 to 16PCT/JP2007/073730
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preferably 5 to 16 carbon atons, F, Br, d, I, a cyano
group, an am no group, or an-OA group. The
benzi m dazol e derivative is represented by genera
formula (4): R 3 wherein each of R 3 to R 7

i ndependently represents a hydrogen atom an al kyl
group or an al koxy group having 1 to 16, preferably 5
to 16 carbon atons, F, Br, d, |, a cyano group, an
am no group, Of; can H %@up. The ner capt obenzot hi azol e
derivative is represen by general fornmula
(5):wherein eacﬁfof Fﬂ§8 to R21 i ndependently
represenkRs p-hydr ogen @tam ranzal kyl(group or an

al koxy group havig }yto 16, preferably 5 to 16 carbon
atons, F, Br, d, Iyn“a cyano group, an am no group, or
an OH group. The benzot hi azole thiofatty acid
derivative is represented by general formula (6): R 2
2 wherein each of R22 to R26 independently represents

a hydrogen ato an al kyl group or an al koxy group
h3Kper faqhooflng gt B abndependsntly repressais atlydgoger atqp, an alkyl

Sﬁ{)o#g'orﬁn QM(%Q? ﬁ{l)l : vingq t@rfig,gﬁrg%:r%fgﬁ &6 ggrbgf'a E‘Iﬁuﬁ' Br,CL I a

t hese co s, “the zol e derrvati ves
r eprmegzoie dn bmirgegreunglor faoOHIEeoupl)  havi ng a hi gher

nunber,..of, carhqn atons i.n R to R4 general hayve
 oher TEL e aao SR ative 5 reRReraR Y Soria) DL (Hling

t he benzi m dazol e derivati ves,

R15

R14

R13

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

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



respectively represented by general formula (3) and
general fornula (4), also those having nore carbon

war@smeiess Rl 1 to Rl 7 generally have hi gher PCT/JP2007/073730
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t acki ness. Anong t he benzot hi azole thiofatty acid
derivatives represented by gengral fornmula (6), those
having 1 or 2 carbon atons in R22 to R26 are
preferable. In the present invention, at |east one of
t hese tacki ness-inparting conpounds, dissolved in
water or acidic water preferably adjusted to weakly
aci di ¢ pH of about §2Hp 4, is used. Wen the
conductiveRgeierial 1,5 a getal, an inorganic acid such

as hydrochloric ’ﬁﬂPr UN C_agid, nitric acid or
phosphoric acidl}:v‘o used fer §5?usté§ pH. As an
pi d, acgtic aci d,,gropi oni c

organi c a&l18&, —fp
acid, malic acig". dy mal onic acid, succinic

acid, and tartarif~dcid may be used. Although the
concentration f 4 he tackiness-inparting conpound is

not strictly restricted, and the concentrati on needs

to be adjusted, taking into account the conmpound's
solubility and the conditions of its use, overall, the
pwhéreimaédch of ®i§eo iR2 1Andptndent]y @8prbyentsasbydrogunsitoidy amglkyl group
the eage in use, Con entrations,gomer than this w |l

nBE 2 AIKGRY IO PYTEE ( 01, PrATRAbTY € HEr@rtsneatoms oF B, Cl, 1, 2
p I poi nt of view A
t?ggféQQ%EPEE%gﬁggﬁ?gqé%?gﬁ?g§ﬁﬁigher t han room

t enper Bheubenzgihrarzsleyg thuefatty aeidadetivanoe st repfeseated pyf gdnaral formula
f&gn&tion. Al t hough there is no restriction on the

t

atnment tenperature, which differs depending on the
concentration of the tackiness-inparting conpound, the
type of netal, etc, 30 to 6Q0C is generally the
suitable range. It is preferable to adjust other
conditions so that_ I mer si time is about 5
seconds {9 gbout Sngﬁutes,-coﬂggé%ring t he
oper ati onal e\fickgncys<although there is no
restriction .WF!E' In\? rsSprlpbess, GR Xi stence of
10 to 302@ ppn n the| form of "copper ions,
[ ergbl e, spesg this inproves the
ef ficiency of tjacky filmformation, i.e., the rate and
amount - of f&ggbfornation._ '

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

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

Among the imidazole derivatives and the benzimidazole derivaﬁves,
respectively represented by general formula (3) and general formula (4), also those

having more carbon atoms in R11 to R17 generally have higher tackiness.



VWhile treating the printed wiring board with the
sol ution of the tackinessinparting conmpound, it is

w@e@Besskt e to cover, with resist, etc, the porCT/ares0f73730

10

15

20

25

30

t he conductive circuit that do not require solder, and
expose only the required partsoof circuit pattern.

Here, the conductive circuit surface will acquire

tackiness, if the printed wiring board is imersed in

t he afAmesgitte tteokothmgslei thpHatty rgidc denpaativels seprageinted, by general
of th Lution .is applied to the boar t he present
st G s dRog daR Bt R P e prrabe ity

parts @fthé PeeseRNYEtione aCleafUide FUhERCBekiNEEMprting compounds,
di spenser, for exanple, of the type illustrated in

Fdigsolved i graterpyslagidingweter pretiraidy agjosidé to weakly geidic pH of about 3 to
I rsing pLi Nt e .ring, board in the slurry .to .

it BB rE e GRS BHSIET S i Pelsh pd et eid such as
chydrotHlorsdl atidc eulfayic beid; otifiicdegiddor Ehésphaﬁc MRt intyede used for
earlier, the solder powder beconmes buoyant and its, o
atHeIngPHh o vt amh arRaME Acide EBIC a@fRAcEEEagid RraRiogicyacid, malic acid,
p : e : [ - di fo

P REAEERig, PG aRECRER INE Uy e i€ LRRHEREY itpough the
f ooncemsdt@ncef, tha thekikesd-ithpartiag @oimpouad & nstr §tridly( redtrfdkéd, and the
1 the slurry is shown separated into a sol der powder . .
p&eeeRiralion e%épm%'t%}b%{? . taking intp ecquah ke, compoupd's yolubility and
OtHe! &IndRIoRE of itNBbA! dvRFLIOMhd BRerbabIE: rafife QU003 30 % by mass,
the outlet pipe 2, and an infet pipe 7/ connected to

t pensidgrikg the easepp bgd. ndCencgatsationk éovedr rthay thihwilk obtvpnoperly form a
and, a-pu and an_open d ut valve. 5 installed on

¢ R R @0 R SR iR e R oy bBine Vit

t he t aRkrehthicht SinpdigufUilightly Miher Bﬁh%obrﬁ't@ﬁn&@raﬁﬁ'e bRks good rate
supplying a solderfpomder slurry to the tank 1. In the

d@rvf graoynt jof sackw fiky fprmatios,  Althphgh everis yoirestrgthucerthe treatment
[ t - - RV RS leased . :

t Rl ey, BRI bR Hep PR BR e L Bhurtiontof R RN iksgcimparting
lcovhpdundotipr @ps ed mdtal, e, 390ovaIC it @heraldyltiet Be@®MErange. It is

art. of the slurry, s lied through the . .
ppre erable to adjust ot{u%/r conldl%%ns so that the gnmersmn time is about 5 seconds to

about 5 minutes, considering the operational efficiency, although there is no restriction
on this.

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

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

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

solufion is applied to the board.



punp 4 and the open and shut valve 5. In other words,
if a slurry dispenser with this structure is used, the

we ododesospowder present in the slurry does not PpaEE$P2007/073730
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t hrough the punp or the open and shut valve, and there

is no chance of the sol der povder- getting crushed by
t he mechani cal parts of the punp or the open and shut
val ve, which can supply the solder powder with stable
shape InTthe psﬁtsbldenvmmd,eﬂlessblglﬁr yowé@ds iattachlaé tp thestacky parts of the

nve on..ha wder ncentr
GRS e RAPETE Tt ame b e ygt)israted in FIG
vq>| M,Happ]?'ﬂgehdogoﬁfee pawlyr shifey.0 8% by volune. Water is
preferab used as the solvent in the sol der powder
slurry m}ﬂerﬁﬁé the paetad Wirngheardrin thehdumy ¢o eftach the solder powder to

A LUS gent. Lo t.h
KOS PR RSP AE M M, e
s sdldear pgyedet decdiyest i yuamt £id. itsThéhesit Powed HpQShds| leﬁeﬂﬁompared to
tg}dﬁglder powder used in the nethod of producing
PEFBui t boards according to the present

i nvent - Pb-
Sn- Pb- IB nOthe Sﬁ@sen{ ‘?ﬂve‘nﬂéﬁ atrl'lg dé rﬁé‘ég& trhcﬁe %Bﬂ@r piﬁlgg%) slﬁ‘gry has, as

rlbmraﬂaé 1n/FETwplofqnunsmefnce hetank d efiot sitonegd shfrr;e]; |(1|mi Ri6t ilnge slurry is

fromindustri stes Pb- freg 03|t| L

S 1% separage 1n1iona %6 |pﬁ)v§¥er pat, 32“1 acgol Qt pgﬁ the tank) a slurry
SButih pi ﬁiétallgdl" 'on Bhe 8k Gh o&‘tfé‘t @eef 18808t A and an inl
Sn- Cu pg)%nzA Sn- A Sn- Cu- Ag, Sn- Blo-ﬁt ét%% Bi - et pipe 7
Seomgetedito Ehe.t@]xjc Zn sugﬂymg asgas lgrq:.zmgo&hegnlvent and a pump 4 and an

V4 S Sy.sf ens_ar r ef er abl
Sp%éar’p ncciush p Valv?g ms ghfe i %ﬁ@}&e aélﬁ ég E%??ﬁ‘é‘%u tﬁ? Sngry stored in
Iﬂ&hﬂﬂ@ﬂﬁ&@@iﬁﬁ&thA@A 19 Silet3y BiFoP 4 SBlddPIuder slurry t
505Sn- 50Pb, 30Sn- 70Pb, 285 n- 75§>b 188?1%%&’%62A o sy e
48stapl - 46Pb, 57Sn- 3Bi - 40Pb, 42Sn- 42Pb- 14Bi -2Ag,

071 e Bpe YRtedRrhIG, A HE s Bl O RAR 1 from he

96upBn irdet A, reRﬁséﬂSihf@ngGhe sRiiSnediteb 2' BY Pres8iiing the tank 1 with
90Sn- | OAg, .90Sn- 7. 58 5Cu, 97S 3 , 99Sn- | Ge
0 SURPFESEe Ialre og&]ver@-} eg%e pard p\g ursys supplied through the

pump 4 and the open and shut valve 5. In other words, if a slurry dispenser with this

structure is used, the solder powder present in the slurry does not pass through the
pump or the open and shut valve, and there is no chance of the solder powder getting
crushed by the mechanical parts of the pump or the open and shut valve, which can
supply the solder powder with stable shape.

The solder powder slurry used in the present invention has a solder powder
concentration, in the liquid, preferably in the range of 0.5% to 10% by volume, more
preferably 3% to 8% by volume.

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

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

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



3. 5Ag-1Zn, 95.5Sn-4Cu-0.5Ag, 52Sn- 45Bi - 3Sb,
51Sn- 45Bi - 3Sb- | Zn, 85Sn- 10Bi - 5Sh, 84Sn- 10Bi - 5Sb- | Zn,

wW@2008869329Bi - 0. 8Cu-1 Zn, 89Sn- 4Ag- 7Sb, 88Sn- 4AgPCBRA0TM)73730
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98Sn-1 Ag-1Sh, 97Sn-1Ag-1Sb-12Zn, 91.2Sn-2Ag-0. 8Cu- 6Zn,

89Sn- 8Zn- 3Bi, 86Sn- 8Zn-6Bi ,- §9. 1Sn- 2Ag- 0. 9Cu- 8Zn,

apart fromthe representative eutectic sol der having

63% by nmass of Sn and 37% by nass of Pb (hereinafter

r 8beiSheRb-Ag, &n-PBEBENSB-PPBiI}Ag,Aatd XSndPle-Cdf sybtéfis. TOABo, from the

so] der . po rs, each wt .different conmposition, can
aV@&VPBglelégghea&C@ﬂfe trepgd oql.}r g“giewa@?g il frn Jpdusiial wastes, Pb-free

i @éfrﬁ@é&itﬂfhs 1S shh&, SK‘-EB@,"IHE&% 1RIBi! §l?—Z§1,og g Shicn ;Sﬁ{ﬁgn-Au, Sn-

can be adjusted by changing the particle i ze &
s Bi-derCpobeGe, tSnaBipu,t SreCe-Shi-Ag, Bh- Adén,sBh-Gr AgoSnidi-Sb, Sn-Bi-

Shh SR e o RSy S arae2h Bt L and QuekpBi systems
f eRPpréfembpowder s of size ranges 63 to 22 mm 45 to 22

mm and 38 to 22 nmm_ etc, separated by sieving, as
speci f Pragifiaexamplased ehe afeiestentianedSommpaitioss (nelude 628nd6Pb-2Ag,

S IS, Of Skz 3 r h

;B2 8SkTPhive O (SER0PE, TRUSnh S ASEageh, IS TEH Psnsopoang
NA6SMmBBi46Bt, & 78a+3 BiBOBL 47534379 - MBI A r45156140P61158i,050Sn-32Pb-
the sol der powder in . the present invention.. )
ARSI RALY, 439inct B c 33 Agra§en4Rky, PSins SBip60§n-40Bi, 918n-9Zn,

kter eh h 0 Si .

oS0 SRSy MO 853 naoSl BIALOS0SR, BREC DR smi2ns
c 0bRer 91Sn-Has c PPhretiGe,n 92FuHTt5BIi-0KHO gk 07 Bi-2Ca+0 §FBoMWdAp, 95.5Sn-

Engi.neger i ngdbogk) ", : 1 2 edition, )
ot Gin. B3 a0 e G 15y SREnaRT St 2 hpssn-108i-ssb,
Mei&iRdopas SN A | @8 JAsh-1WR-BRANEZPOWISH-4iaS LS pﬁﬁ?r?—@A%@Sb-lZn,
drawn through a small aperture on a di aphragmwall and

t A8SrehAggSbi P78hdatg-i Sl Zn,e 9l 20a2de-H8CusZm, t89Snt84m-3Bi, 86Sn-

sipdes of erture, s nme red to determne the .
PR s [ PRE A 96 B SRR 1R e RSP AR e solder having
PEIRAY maskSofo$n dhd B BRIt mPRT A Y ehebdidTter ¢&BrrBE to as "63Sn-37Pb").
nmeasured wi th high reproducibility. The nean particle

siizBixgprei i aonersrsoldenperdary aaeh wetbcr differentcnpasitinn, can also be
: Ué’e%rhts'tﬁ’@sog%eg \?g%dgl’eﬁl%ﬁ%rg&%t RY e Of the methods

descri bed
As the thickness of the solder film formed can be adjusted by changing the

particle size of the solder power, the particle size of the solder powder is selected
according to the thickness of the solder coat to be formed. For instance, it may be
selected from the powders of size ranges 63 to 22 um, 45 to 22 um, and 38 to 22 pm,
etc, separated by sieving, as specified in Japanese Industrial Standards (JIS), and solder
balls of size 63 um or larger.

A JIS method that employs standard sieves and a balance may be normally used
for measuring the mean particle size of the solder powdef in the present invention.
Alternatively, microscopic image analysis, or a Coulter counter, which uses the
electrozone sensing method, may be employed. The principle of the Coulter counter

is described in "Funtai Kogaku Binran (Powder Engineering Handbook)", pp. 19 to 20,



In the reflow process for the attached sol der powder
in the present invention, preheating is perforned at a

wo eopossiire of 130 to 1800C, preferably 130 tPBPCL/BR0W@/073730
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and the preheating duration is 60 .to 120 seconds,

preferably 60 to 90 seconds.- Refl-owi ng i s perforned at

a tenperature that is 20 to 50C hi gher, preferably 20

to 300C higher, than the nelting point of the all oy,

atull edigon, eolnpwled bypehd BoBdertEngti®esrg Sncisty. pleflds atethod36 solution
to 40. seconds., The.refl qw process can be perfaornmed in,.
BB PAVAES BrUTRETSE I Ay Teopigha Shell9ef e on a diaphragm
PHAR SRS the cRATgkah MB&ttlidhl RediSiARE bl dRSRERNS . side’ ST thY aperture is
t he oxygen concentration at not nore than 5% by

volegsveed fordefermalts! the pottickrpsize dibtauoof ty powidgneand the proportions

I nprayes .the.wettability of the solder circuit .w.th

¢ Pb 1ot PSS 28, cang Be drepaih S S g bt grhe mean
t partiple QR ST it gsoldyr §osidadlotbeGREP AV the piRemtifVentiBB can be determined
reflowing is performed in air. A part of the present

i Py ang pighe methods desseibed akayei on of the post-refl ow

sol de _rInCtihé ggﬂllc%vé fgg&&@éj fink IAE%&F% r&g@?{rﬁg&h&n@d&hﬁgqgs%m invention,

wherein I'sS Inparte ons o

Cprebentingtihpéridraned atd tdniysedtiief@B0 ta DN perferasih 8D to 150°C, and
attached .thereto, solder powder is attached to the .

t Herpyelsating duration isrbhtor RO ssepnder prpisrabby 69 so Rpiseconds.| Reflowing
t he i pventi.on,.. vi.sual vation g htou o Lt
B rRELhe 4 N i 8 2810 R0RC R, Wb bR g, 3°C tisher

UgHan @RS eRing Poirkt DT tIRCAIICHE BRPIhS rBfdv BitneSNB0QY ¥ defonds, preferably
identify parts of the circuit with an insufficient

ad® im0 scordst der attached. In the present invention,

I mpar t+ | . - j | -

e B ASScBE A DRSSP i e
pthef o¢flomd frycaspplsy ipadoaneaiolinlefiitroperx , atfosphersst Réepéng the oxygen
Here, a solder fl ux ang resin conponents such as o

" BRI IOBA Rt Hre, TOR ot o KO IMEn Prelsably) teirmore than 0.5% by

el 8luiR, ihFroRELERMveltANBY dOMhe Joer kit REitiPthd Bder, and reduces

solger powder can ge perf ormed unaer the sane
c srldért balhdommatides anaket dixopmcessing. moa¢ stable wpmpatedr ® when the

t Irqe?ltowiiﬁg 125%e1t't8rn§e%) i% air.

A part of the present invention is the rectification of the post-reflow solder
circuit formed by the method mentioned above, wherein tackiness is imparted to
portions of the circuit that have an insufficient amount of solder attached thereto, solder
powder is attached to the tacky parts, and then the solder powder is melted.

In the present invention, visual observation through magnifiers, and automatic
identification systems that use optical or contact sensors may be employed to identify
parts of the circuit with an insufficient amount of solder attached.

In the present invention, imparting tackiness to parts of the circuit with an
insufficient amount of solder attached can be performed by applying a solder flux, for
instance. Here, a solder flux means resin components such as rosin mixed with a

thixotropic agent, a solvent, etc.



hi gher, preferably 20 to 300C hi gher than the nelting
point of the alloy used, and a reflow tine of 30 to 60

wae@snas?28 preferably 30 to 40 seconds. It is pret/aral/e3730
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to use a vacuum pincette in the present invention for
attaching the sol der powder -tQ3the portions of the

circuit with an insufficient anount of sol der

attached. Here, vacuum pincette is a device in which a

pen shlapihd present ventidnashe nedtchgaof thessaldgy foovdev aem b performed

si on of etc, d a mechani smthat create o
I%ﬁﬁ%“?&?‘d‘@ﬁt% o GG EROY A ep b mPERITT, BB 2 to S0°C
Y
ol RS0 (L' it BEK AP EERNR 1 fhe" G0V ka, and o
| fdﬂlosttmaé ef3 @ Exseopids, pleforsblp3s od d@secbadd is hel d at

the ti cuum pi ncette. . I n the present

i nventlt éfnpre?qratﬁ% toNEs B VAR PHICERR lrsmedngeebmvgn%@l fog @ttaching
Sﬁleds%[dep%\ﬁq/ﬁér foO%the B fttdnk YorHe Ef‘?&mo%th'a‘ﬂqﬁ Lg‘f' iciel¥€amount of solder
circuit an | ng)uffl ci ent anmpunt of f

atttaxbbdd. HSe| denubglihettarieaaevice in @.ﬂucshpm;acn siaﬂped; axiaﬁebody has a

g?)g. Cltg lﬁg Odé?():l,lel,g’fhgégas‘i(glmg %ta\lg Qrbgfc' taggﬁ Blgghamsm at creates a

Co4BMaRI BETdE )(hehl%dfi, wherd iR JdvRieBfeté REed¥as WeReRi RC@E B of the body
and is suitable rectifying portions of the circuit
ughdgmoryes tbacyaqmnpwh@retlteeaowd{#r Fitondeds tone ielsdsedf  Fle. 2 illustrates
p r?g')?a%plé }flgr%t 'sﬁ)ﬂter [)glﬂ ﬁe&&ﬁtthaﬁ%gﬁ % {/ahC?lungé‘ 9ias of

e Cclrcul nsu ent

at t achiacthé §rep@ftf1mdﬁﬁdn by isqrefeyabigtoduss @bider bamSatsethé §older powder
such portions, and nelting the sol der_paste. Sold

pipsrectifiing dhe,posienseotfhe Girewt Wi am insuicisw) amqunp gherdder attached.

a
oS Vil R SRR i a6 or e fhe
r Bscause Of Ogl splmnzﬂ%hbye resddenfball chhibe ebnepientlgdeid at the tip of the

0.01 to 20% mass [Fr n or | am c aci d conpaonent,
t $25Y% 189‘3%& ddy syjfp ﬁ?cél V4B HGBIPNE 8 Efmtéﬁalgt 2 vacuum

Opfeetted 20% by mass of a reducing agent, all with

r espect to the total amount of the flux, the renainder
bei ng knhanogher V@ﬁhOd @l @QIanpaweml(mameduécpr(mp@ﬁ@d foytions of the
mCI)Ig(IJUQIngtRQHSUI?F 01ént aMount of solder attached is performed by applymg a solder
paste to such portions, and melting the solder paste.
Solder paste means a paste produced by mixing solder powder and flux together.
An example of a flux is a mixture of 20 to 60% by mass of a resin comporient such as
rosin, 0.04 to 20% by mass of a thixotropic agent, 0.01 to 20% by mass of an organic
acid component, 0.02 to 20% by mass of an organic halogen compound, and 0.05 to
20% by mass of a reducing agent, all with respect to the total amount of the flux, the
remainder being the solvent. A solder paste can be prepared by mixing together, for
example, 14 to 8% by mass of this type of flux, and 86 to 92% by mass of a solder
powder, both with respect to the total amount of the solder paste. A device like a

planetary mixer is used for the mixing.



exanple, 14 to 8% by mass of this type of flux, and 86
to 92% by mass of a sol der powder, both with respect

wo o008he93eot al anmount of the sol der paste. A derCTEPA0HEF3730
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a planetary m xer is used for the mxing.In the

present invention, rectifyinrgldgortions of the circuit

wth the aforesaid solder balls is easy fromthe

operational point of view, as the solder balls can be
conveninethe| pregeat dnventioh greetifpingf pertiensy at thenripéuitc wiithethe aforesaid

Ho f t tachi t he,. d balls to rti.qQns
+ R "ol R 4B AR $ohw Wttt GaPELPERRAls can be
t GortveaiRatP BEIH a0 tHe- tiplEthe Mdnuindpihbdite, HRvTBL Ratthttabldhg the solder
uses a sol der gaste for rectifying portions of the

chalisuta periess abthe eigevity dagkinesy npegsaiot bo dmpdrtadabetprishangd to those

t nhose ' . ag, t r it f o .

| Bt A2 ML BT LRSSt Bl Ptgfine porions

Bef tléesircuitnddeh enotreedquird miorriaphaiting ofjtadkineg td thosedpdrtions, as the

paste, the ammunt of solder supplied can be regul ated )
§§l%‘j RAStS; ‘Fﬁ‘jl}ﬁﬁ t it &%%e%?r&efheﬂag%eé,s cithbe giplifigd.  Besides,

t heaehdach Hﬂe@gfyg% Q&he Bablasr ?ést - éﬁé;gr?‘l%ntqg‘ aslﬁﬁgxd ?dl'pﬁ)lied can be

suppli ed depends the size o der
t heguptessinadjistingrthé empunthe sokler paste vehesgasns ¢lie msthod using solder

DRl e PR e ek PR b

amount [nofhe SREQRT ixﬁEﬁtﬂﬁb@lga uddeba dpeRRASE pref&ae fBr applying the
a

hypoderm c syringe-like device that can deliver
c &9lderi pastertounetifpfthe peftipes ellths teanguie withharc insefigisne gmount of solder

CHREAEE A Bl BTSSR A atver

desttaie @bt @F lidued apbdtaeal mwhictoknableapRiene &ntrdbloftethe amount
paste suitable for correcting. the deficiency to ve

[ > ! . ry.
pAgleiessd andaeqiesaligamepbok the delivery sife  cThecuseof sipahip device enables
i psuf ficl.ent f T :
TRIEL o P Uy o160l g o DS acriney 1
i merynpriecise damatibes s pbribhy ofighel cironit matntinsofficdént amount of solder

el ectroni ¢ conmponents, which involves nounting of the
ePE¥FS6ni ¢ conponents and bonding themto the board by

ref | owrpokaigér BigeuitV$édrd tfrEpa3Ql d68dordihg G the BRE&%EMSinvention can be
prepared according to the present invention, for
i sgitabhcesedtfhemounting of electronic components, which involves mounting of the
electronic components and bonding them to the board by reflow soldering. With the
solder circuit boards prepared according to the present invention, for instance, the
solder paste can be applied by printing, etc to the parts where the electronic
components are to be attached, the electronic components placed at the required sites,
heat applied to melt the solder powder in the solder paste, and the solder solidified to
bond the electronic components to the circuit board.
The surface mounting technique (SMT) may be used, for instance for bonding
(mounting) the solder circuit board with electronic components. In the SMT, a solder
circuit board is first prepared according to the present invention or by printing a solder

paste. The solder paste is applied, for instance, to the desired sites on the circuit

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



sol der paste can be applied by printing, etc to the
parts where the el ectronic conponents are to be

wa@rdoaobmsels t he el ectronic conponents placed atPet@2007/073730
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required sites, heat applied to nelt the sol der powder
in the solder paste, and the dal der solidified to bond
the el ectronic conponents to the circuit board. The
surface nmounting technique (SMI) may be used, for
i hast beeo extthdredbwrrefloged amrdlhgtg) thehmreseot thoenteén, @oé mounted on the
rd with ect ronl co

cFiint s SnThe FLoot et F P SaBDonded sl v toifaion heking. A
ph@tS giRtovieRV fHffar & 0Qén, b%p@f |c8ﬁdeﬂ9at§m5§81&’§'fngpéﬁia%tus-r h&pncal beam
sol der paste is applied, for instance, to the desired
s balderingrmachineg piccan be psadasithe reflewtheat mxr @| ect ronic
conpo t !
sol der rggegl?t fitatc e%éegginge %: (ﬁt?n cor
ptmanttﬂhe‘geoﬁeldﬁmhelavanmunt ed on the sol der paste on
the circuit pattern and sol der-bonded col |l ectively by

Bieheat | ng. A hot air oven, infrared oven, vapor

conde 83l SALAE"AAk AL iiTny LIPS e 50 pm and an

ol der I ne? etc can be use
S@l@étﬁ(ﬁie diamerdr €8 Mim iwhéepreparad. i STH@%@ﬁd&ﬁde h@lcOM was made with
citing an exarrpl e, Wwthout intending to restrict the
seepst.-of the invention. Exanple: A prl nted wiring

boar d o 1.ni le nd,an

el ect r%n e?dt%'aﬁeatgé %%ﬁrﬁ%\ﬁé@gpr epar e gpg VOt né‘ﬂ%trevgsemed by
C péred] tfommla mi)d\ehétoblthmi@ REC . HA ﬁ%lkgtow&ﬁ RQU@.@M fiydrogen atom,
soI ut i on of .an im dazol e conpound represented

Brarthiof mvghuvas adjystedh & éltcwt R1with aceficgardpvas w5 ag thyy packiness-

gﬂ%a'x:’i!mé cbﬁip 1 g&lg@&f‘ AR, Jet&ﬁs ngﬂtm W sCREaVRS to 4 °C and the
sted to about th acetic acl was used as

t ankuecherﬂsngnbaaltlt ndichdradchernl psasteateid omith Iﬂues)ustd;ydmuh‘.lonc acid, was

sol utio s heated to C..and t rinted wiri
o BPErSE R IRSI80 BOBHOT A8 Cr BIEC (DT ARG qubstance Bn the surface
h},gf:iﬂ)@@t;b&rrlcﬁc@pl d, was imersed in the heat ed sol ution

for 3 mnutes to form a tacky substance on the surface
A solder powder slurry was prepared by mixing about 20 g of 96.5Sn-3.5Ag

fl wit}l;]out intending

solder powder with a mean particle size of 70 pm (measured by a microtrack method)
in about 100 g of deoxygenated pure water.

A device with the structure illustrated in FIG. 1 was used as the dispenser for the
solder powder slurry.

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

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

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

attachment.



of the copper circuit. A solder powder slurry was
prepared by m xi ng about 20 g of 96.5Sn-3. 5Ag sol der

wpowdee3es th a nmean particle size of 70 mm ( neRGTIRA0 1073730
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a mcrotrack nethod) in about 100 g of deoxygenated

pure water. A device with thel1sgructure illustrated in

FIG 1 was used as the dispenser for the sol der powder
slurry. The sol der powder slurry prepared above was

pl acedThis pringed: siings boand - was Eie@. plicednuh & [2080tdven amelsthe solder

S B R S S SRS BES0rIBEY L5er o e
di r oard surface to discharge the
sg)lag)g?? %%déf?hé)?/(%&)?{/afcgﬁbover the circuit. The excess

sol der Opsendhion cthrauige H ezagdifiwasofwhs heohtalf fvinmg boandr thus produced
wat er, .and the board. dried. The hed oyt sol.der .
EnHRd T spleEr DORaoTRInR gL MSBTRG b Ul Sguesiectrode sites

atrbagehypeatic, [thie helht BF @itbsWishIdBIbIRARY Fa¥aufitsdht Pl AGREIN type flux
in a 2400C oven and the sol der powder nelted to form

abesiappl@Edrtmthése Skelburgis sgés @8l E¥hud. dametsobalder mbls twese attached
exposed parts of the copper. ci it . Observati

¢ HriBe g chugeste Upstiated ig I d' ihP efigchsdesoliler rals were then
PHRALE S8t £ VIRAh &b &R FoctdddGith RUIRRS, 1B BRpl Q8 tN@Fectification of the
insufficient at 3 out of 200 el ectrode sites. To be

spaated witing bearhei ght of t hese sol der bunps was
insufficient. Arosin type flux was applied to these 3
el ectrode sites and 150 mm di aneter sol der balls were

atidashiabApplidagilitfie vacuum pincette illustrated in FIG
2. The attached solder balls were then nelted with a _
t her mal o BEERSTH deYraEan whatHed, theeprodugtion b ralgcasiogict ¢iecuit boards with

Lgég{l%rfééalgﬂiriln?l&vgé rSABIRY | LR MAFSP AL soldBIMFLS E2h when the
circuit pattern is very fine, and solder bumps of uniform height. As a result,
miniaturization and high reliability of circuit boards having fine circuit patterns with
highly reliable electronic components mounted on them was able to be realized. Thus
the invention enabled the providing of electronic circuit boards, highly reliable circuit
boards with high mounting density of electronic components, and electronic devices

with superior characteristics.



The present invention enabled the production of
el ectronic circuit boards with remarkably i nproved

WO edosabi3ks ty, having a uniformy thick sol der P&yar2007/073730
even when the circuit pattern is very fine, and sol der
bunps of uniformheight. As a result, mniaturization
and high reliability of circuilt’7 boards having fine
circuit patterns with highly reliable electronic
conmponents nmounted on them was able to be realized.
Thus the invention enabl ed \taeuMbsovi ding of electronic
circuit boards, highly reliable circuit boards with
hi gh nounti ng denS|ty of el ectronic conponents, and
e gct r of\i Bethedi efesrodpeing upgetdustive circuit board comprising imparting
ch ri.s 0
ChALREERT (St Ittglgdagtbﬁggég?%m@e BRAL oql o ngggﬁﬁﬁté@%oad, supplying a
t aclnrnystahmlgasod;dﬁr frawéderad t}ae tadt}darea ta/atatch tieusolded podder thereto,

printed wirin [ contai ni n -
P b it et i ited SRR o ot nt SR i o rgier circu,
pOiteer toiBfrRin, m@atfdmg heRinBRab paﬁtoﬁsﬁéﬂih@ﬁdldﬁr @B cit ! fbrmed that
board to nelt the solder to forma solder circuit

f uPBYReAn 1BBHRRIPTS iagUTt R A Soklgr ettacked thetstoy atagbingiagaliepowder to
t h%‘aﬁ?l}ﬂii%ﬁs Ghd &Hltl'h% ‘tﬂ%%%ldtepﬁdﬁﬁr Bl MeSo @r ircuit.

i nsuf ficient anoun the sol der attache ereto,

attachi ng a sol der povvder to said portions, and

SF?ELn?Iﬁ ;ﬁleﬁjﬁé doq’r rﬁgu\gﬂx ﬁ?%‘g‘ﬁgl‘t’ek%%%mc a&glatccorgmg to claim 1,
ci mdweiein the tackiness ¢itmpianer byoapplicdtion bf soMee flakn t he

tackiness is inparted by application of solder fl ux.

3. The nethod of producing a conductive circuit board

acgor di T #ethed aF Brokubihg 6l @dhMctive \eﬁaﬁﬁb&ra%@tﬁalng% leBim 1 or
are used as the sol der powder. 4 . The nethod

pr 6]@%?n‘ﬁhe&eléé‘?té‘tfcbtausi/@e@ﬁd@éfdte seldsr ePVEteEor di ng to one

of the clains 1 to 3, wherein a vacuum pi ncette is

used to attach the sol der powder. 5. A nmethod of

pr éduci Py metbohdliprdiveng |arc®uductﬂmamncbmmd iag¢anding to one of the

I ngﬂfrﬁg g 3t %%@reﬁle S&a&tﬁt?m ﬁm%é{{ebl? seeg ?o at%cﬁ %%%%ﬁte%ﬁ/o%i/der

ircuit on’a
cont ai ni ng sol der povvder to sai d tacky area to attach

t hg sol ger t%gcy\d o%r pro ucmg % conductive circuit board comprising imparting
tackiness to a surface of a conductive circuit on a printed wiring board, supplying a
slurry containing solder powder to said tacky area to attach the solder powder thereto,
and then heating said printed wiring board to melt the solder to form a solder circuit,
further comprising applying a solder paste to portions of the solder circuit thus formed
that have an insufficient amount of the solder attached thereto, and melting the solder

paste to rectify the solder circuit.

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

wherein a dispenser is used to apply the solder paste.



and then heating said printed wiring board to nelt the

solder to forma solder circuit, further conprising
wW@pPBYewses a sol der paste to portions of the sobdEIP2007/073730

circuit thus fornmed that have an insufficient anmount

of the solder attached thereta@g8 and nelting the sol der

paste to rectify the solder circuit. 6. The nethod of

produci ng a conductive circuit board according to

cV.ai mbBye mmhnoéiqf mod{l@tpgenwndmcsivasmtuit doapphgcotdig to one of the

sol der The of a, conduct i

o T R g, et G 6 g feiaB B0tan PP St aplmeteing of

Wherssider tchefeaﬂ*?ingrme @$1d&rh@r<§lal A€ petBrohed’ 4N o RMp&ALHE khat is 20 to

circuit and ting of the solder for rectifying the

s 80°Gelrighsr theagi the melélqgmommﬁéw wideaalleperature that is

20 to 500C higher than the nelting point of the sol der

al | oy.



